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Calcium, Phosphorus, PTH

THE CALCIURIA OF INCREASED FIXED ACID PRODUCTION:
EVIDENCE AGAINST A ROLE FOR PARATHYROID HORMONE AND
l,25—(OH)2—VITAMIN D. N.D. Adams*, R.W. Gray* and
3. Lemann, Jr. Medical College of Wisconsin, Depts.
of Medicine and Biochemistry, Milwaukee, Wisconsin.

Both NII4C1 loading and increased dietary protein
intake are accompanied by augmented urinary Ca
excretion (UCaV) related to the increase in fixed
acid production and net renal acid excretion
(UNet AcidV). To explore further the role of PIN
and to evaluate the role of the vitamin D endocrine
system in this calciuric response, we measured
serum iPTH, urinary cAMP, plasma 25—OH—D, 24,25—
(OH)2—D and l,25—(OH)2—D during balance studies of
healthy volunteers. Three subjects were observed
before and during chronic NH4C1 acidosis (2 to 3
mEqfKg/day) and 4 were observed while eating diets
providing 0.4 and then 1.5 Cm protein/Kgfday. Both

NH4C1 and increased dietary protein were accompan—
fed by increased acid production and 1Net AcidV
together with a proportional increase in UCBV as

expected: A UCaV, minol/day = — 0.56 + 0.036
A 0Net AcidV, mEq/day; r 0.93. Serum iPTH fell

slightly (— 1.2 0.5 SEN plEq/ml; p <0.05) but
urine cAMP did not change (— 0.03 0.02 jimol/mmol
creatinine; NS). Plasma vitamin D metabolites were
unaffected (A l,25—(OM)2—D: + 1 2 pmol/L; NS).
These 3 and 10 earlier paired balance studies dur-
ing control and NH4C1 acidosis showed no change in
net intestinal Ca absorption (+ 1.9 0.9 imnol/day;
NS), the process that would be expected to change
were plasma l,25-(OH)2—D levels altered. Moreover
fixed acid increases UCaV in patients with hypo—
parathyroidism and In parathyroidectomized animals.
We conclude that the increase in UC5V associated
with increased fixed acid production is indepen-
dent of PIN and of vitamin D.

ROLE OF Mg AND Ca ON TRANSPORT PROCESSES IN THE
TURTLE BLADDER. JAL Arruda, B Dytko R Mola and NA
Kurtzman. University of Illinois, Chicago, Ill.

The role of Mg on Na and H+ transport and that
of Ca on Na transport was investigated in the tur-
tle bladder in vitro with the aid of the divalent
ionophore A23187 (JO). The JO increases the permea-
bility of living and artificial membranes to Ca and
Mg. The bladders were divided into halves (one ser-
ving as experimental and the other as control),
mounted in chambers, and bathed with turtle Ring-
er's solution. 1+4- secretion was measured as the re-
verse short circuit current and Na transport as the
short circuit current. To evaluate the role of Mg
on Na or H+ transport the bladders were bathed in
the presence of a minimal concentration of Ca (<
0.02 mM) and 2.5mM Mg Ringer's solution. Addition
of 1pM 10 to the serosal solution failed to cause
any change in either Na or H+ transport. Increasing
the concentration of Mg to 10mM also failed to al-
ter Na or 1+4- transport. The role of Ca on Na trans-

port was investigated in Mg—free Ringer's solution
containing 1.8 mM Ca. Addition of 1pM 10 to the se-
rosal side caused a significant decrease in Na
transport (expressed as the ratio of Na transport
in the experimental period to the baseline period>,
whereas in the control halves treated with the ve-
hicle to dissolve the 10 Na transport was unchanged

(66.2±8.49 vs 100.8±3.09%, p<0.Ol, n6). In the
presence of minimal concentrations of Ca (<0.2mM)
Na transport was unchanged in 10 treated and con-
trol hemibladders, indicating that the effect ob-
served was the result of a rise in intracellular Ca
rather than a non-specific effect of 10. These data
demonstrate that Mg plays no role in either H+ se-
cretion or Na transport. These data also demon-
strate that a rise in intracellular Ca inhibits Na
transport in the turtle bladder.

LOWER PARATHYROJI) HORMONE (PTh) AND CREATININE (CR)
IN DIABETIC UREMIA. M.M. Avram and N. lancu. The
Long Island College Hospital, Div. of Nephrology,
Dept. of Medicine, Brooklyn, N.Y.

Previously we demonstrated that the degree of

impaired peripheral motor nerve conduction veloci-

ty (MMCV) in nondiabetics undergoing maintenance
hemodialysis (MD) correlated with the height of
serum Pm. To examine this association in diabet-
ics, an analysis of 14 diabetics, 10 men and 4 wo-
men of mean age 56.3*1.8 yrs., and 30 nondiabetics,
18 men and 12 women of mean age 51.3±2.7 yrs., a-

long with serum Cr., calcium, and phosphate was

performed.
Surprisingly, predialysis PTh levels in the dia-

betics, though elevated, were significantly lower
(421±67 pg/ml) than in the nondiabetic group (804
*222 pg/mi) p<O.OS. Mean serum Cr. levels, a
measure of muscle mass and residual clearance were
also lower in diabetics (8.8*1.8 mg/dl) than in
nondiabetics (1O.6*.62 mg/dl). There was no Sta-
tistical difference in predialysis mean serum cal-
cium between diabetics (8.6*.32 mg/dl) and nondiab-

etics (8.3*.l2 mg/dl) or phosphorous (4.8±.4 mg/dl
vrs. 4.2.39 mg/al). Diabetics also had a more
profound neuropathy (MNCV of 20.7*4.8 ni/sec.) than
nondiabetics (MMCV of 36.9*4.7 ni/sec.) p <0.001.
A blunted PTh response in the nephropathic diabetic
undergoing MD may, like the recently demonstrated
subnormal renin-angiotensin response in this group,
be due to either microvascular disease in the en-
docrine gland or a retained metabolite acting as a

hormone suppressor.
A proportionately lower PTh elevation in the di-

abetic uremic is characteristic of this subset of

renal patients.

• THE MECHANISM OF HYPERCALCIURIA (+UCaV) IN DIETARY
PHOSPHORUS DEPRIVATION (+Pi). N. Beck & B. Urban*.
VA Hospital, Univ of Texas, San Antonio, Texaa

Dietary 1-Pi induces +UCaV independent of PIN,
but the mechanism involved is not clear. UCtV may
be due to either (a) decreased renal tubular reab-
sorption of Ca (ICa), (b) an increased intestinal
Ca absorption or (c) an increased Ca mobilization
from bone. These possibilities were investigated
in TPTXed rats.

Selective +Pi for 3 days increased UC5V from
16±SE 2 to 209±38 pmol/day, p<O.O1, although Ca—
intake was unchanged. (a) GFR, plasma Ca and the
filtered load of Ca were not measurably altered,
but TCS was significantly decreased in +Pi: 96.8±
0.4 vs 82.7±1.7%, p<O.Ol, showing that +IJC5V in 4-Pi
was due in part to +ICa. (b) Ca deprivation
abolished the +UCaV in +Pi (UaV, 19±5), suggesting
that dietary Ca also plays a role in the *UaV
induced by .4-Pi. (c) Five days after 45Ca administ-
ration, U45CaV was l.6±O.3xl03 dpm/day, and it
further decreased to 0.6±0.2 on days 6—8 in the
control diet rats. Dietary +Pi on days 6—8,

however, increased U45CaV to 6.9±1.0, p<O.Ol,
indicating that the increased U45CaV in response to
+Pi was probably not from increased intestinal Ca
absorption. The cumulative U45CaV in days 6—8 was
20.8±3.1, although total 45Ca in ECV in days 6—8
was only 11.3±5.7, further implicating an increase
in 4SCa mobilization from Ca—stores, probably bone.

These findings suggest that dietary +Pi affects
Ca metabolism in bone and the kidney as well as the
intestine, and all lead to hypercalciuria.
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• VOLTAGE DEPENDENCE OF CALCIUM TRANSPORT
IN THE THICK ASCENDING LIMB OF HENLE'S
LOOP. James E. Bourdeau* and Maurice B.
Burg (intr. by Kenneth P.. Spring). Lab.
Kidney & Electrolyte Metab., NHLBI, NIH,
Bethesda, Nd.

Cortical thick ascending limbs were
dissected from rabbit kidneys and perfused
in vitro. Unidirectional transepithelial
calcium fluxes were measured with 45Ca.
The transepithelial voltage was varied
from +16 to -14 mV in 6 groups of tubules
by using nitrate substitution for chloride
and NaCl dilution potentials with or
without furosemide. With voltage in the
normal lumen positive range (+6 to +16
mV) there was net lumen to bath calcium
absorption which varied directly with
the voltage. With voltage near zero
there was no measurable net flux. With
negative voltage the direction of net
calcium flux reversed (i.e., secretion
from bath to lumen). Analysis of the Ca
flux ratios revealed interdependence of
the bidirectional fluxes consistent with
single file diffusion but no evidence
for active calcium transport. The
calcium fluxes were not affected by the
presence or absence of bicarbonate in
the perfusion fluid. Calcium permeability
calculated from the regression of net
flux on voltage (r=.96), was approximately
25% of the sodium permeability previously
determined in this segment. We conclude
that, as for sodium, there is an important
component of passive net calcium flux
driven by the voltage in this segment.

STUDIES OF MAGNESIUM METABOLISM IN PHOSPHATE DEPLE-
TION. N. Brautbar, D.B.N. Lee, J.W. Coburn andC.R.,
Kleeman. Depts.- of Med., VA Wadsworth 11osp Ctr and
UCLA ScM of Med, Los Angeles, CA.

Phosphate (P) depletion has been reported to
cause hypomagnesemia, hypernagnesuria snd negative
Mg balance in rats receiving a 0.03% Mg diet. A
large supplement of Mg raised serum (S) Mg to nor-
mal and improved Mg balance. We have studied Mg
metabolism during P depletion in rats given either
a normal (N) or high (H) Mg diet (0.06 and 0.1%,
respectively). Three—day pools of feces and urine
were analyzed for Ca, P and Mg. After 2 weeks, the
rats were sacrificed and Ca, total P and Mg were
measured in serum, bone, muscle, liver and kidney.

With P depletion, hypercalcemia, hypercalciuria,
hypophosphaturia and hypophosphatemia of the same
degree developed in rats given either 0.06 and 0.1%
Mg. SMg was 1.91±0.18 (SD) in 11Mg and 1.82±0.21 in
11Mg; pn.s. With —P there were increases in urin-
ary Mg from 1.8±0.07 to 8.0±0.24 mg/24 hr in 11Mg
and from 2.80±0.50 to 9.9±0.11 mg/26 hr in 11Mg.
The bone content of Mg, Ca and P fell significantly

during P depletion with either Mg diet; P and Mg
content of soft tissues were unchanged. These data
show that modest increments in dietary Mg above

that previously given prevents hypomagnesemia in F—
depletion and suggest that .03% Mg may be a margi-
nal quantity. The fall of bone Mg in the face of
normal serum Mg indicates a major role of bone Mg
loss to cause hypermagnesuria in P—depletion. Our

finding of normal physiologic responses to P—deple-
tion, i.e., hypercalciuria, hypercalcemia, hypo—
phosphatemia and hypophosphaturia, in the face of
normal SMg indicates the hypomagnesemia plays lit-
tle or no role in their genesis.

• ROLE OF VITAMIN D IN INTESTINAL ADAPTATION TO PHOS—
PilATE DEPLETION. N. Brautbar, M.W. Walling* and J.
W. Coburn. Depts. of Med., VA Wadsworth Hosp. Ctr.
and UCLA Sch. of Med., Los Angeles, CA.

Dietary phosphorus (P) restriction causes rapid
renal conservation of F, an event occurring ndepen—
dent of PTH or vitamin 0. Enhanced bioconversionof
vitamin 0 to 1,25(011)203 is proposed to be a factor

augmenting intestinal Ca absorption in P—depletion.
We have evaluated the effect of a 0.03% P diet (—F)
on net intestinal absorption of Ca and P in vitamin
D—deficient rats. Other groups received 0.3% P (+P)
throughout. Fecal collections were obtained on days
1—3 (I), 4—6 (II) and 7—9 (III) of —P. Vitamin D

(+D), 1,25(OH)2D3 (1,25), 1.2 ug or 54 ng, respec-
tively, or vehicle (—D), were given every other day
during II and III. Body weights and food intake
did not differ during the study. In the —P—U group,
net Ca absorption, expressed as % of dietary Ca,

was persistently negative (—14±2%) compared to 17±
1.6% in +P—D, p<.Ol. In —P, D3 or 1,25 increased
Ca absorption to 61±4.5 and 60±6%, respectively;
comparable values in +P rats were 82±4.6 and 65±11%,

respectively. Thus, —P produced net Ca malabsorp—
tion in —D rats. With the —P diet, the Z net ab-
sorption of P rose progressively from 25±5.4 in I
to 65±4.0% in III. Values in +P—D were 78±4.0 and
84.1±4%; D and 1,25 did not augment net P absorp-
tion. These studies suggest that the intestine can
adapt its net P absorption in response to —P, even
in the D—deficient state. The data show that —P
leads to significant net malabsorption of Ca, an ab-
normality which responds to D3 or l,25(OH)2D3. The
action of 1,25 on Ca uptake by the —P gut in vitro,
has been reported to be impaired; our data indicate
that the intestinal response to D or its metabo—
lites are not reduced by —P when tested in vivo.

• THE SITE OF SYNTHESIS OF 1—25(OH)2 VITAMIN D3 IN
THE KIDNEY. Michele 6. Brunette, Meanthan Chan*
Christine Ferriere*, Kenneth 0. Roberts*. Univ.
of Montreal, Dept. of Pediatrics, Maisonneuve Hos-
pital, Montreal P.Q., Canada.

Fraser and Kodicek in 1970 reported that the
kidney is the exclusive site of synthesis of 1-25

dihydroxy vitamin D3 (l—25(OH)2D3), The purpose
of this study was to localize the synthesis of
this vitamin D metabolite along the nephron, using

a single nephron micro assay. Experiments were
performed in 42-64 day old white Leghorn cockerels,
raised in the dark and fed a rachitogenic vitamin
0 deficient diet. Controls were kept on a normal
diet in daylight. Tubules were dissected and divi-
ded into groups: proximal convoluted tubule, cor-
tical thick loops, cortical thin loops, distal
convoluted tubules with cortical collecting tubu-
les. Tubular protein content was determined accor-
ding to a modified technique of Butcher. Each
group of tubules was photographed for measurement
of length and incubated in a buffered medium con-

taining 3H hydroxy vitamin 03. After incubation,
the vitamin 0 metabolites were separated by

chromatography on silica gel impregnated paper.

The only significant production of l-25(OH)2D3
occured in proximal convoluted tubule and the
cortical thick loops, in rachitic chickens: 12.31

1.4 and 12.41 2.4 fmol/ug protein. No 1-25
(OH)2D- was produced in the remaining nephron seg-
ments O.89 1.0, 0.28 0.20), nor in any ne—
phron segment of the controls. We conclude that,
in the vitamin 0 deficient chicken, the proximal
convoluted tubules and the cortical thick loops
are the exclusive sites of 125(OH)2D3 synthesis.
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EFFECT OF !ETABOLIC ACIDOSIS iD ALKALOSIS ON THE
RENAL RESPONSE TO PARATHYROID HORMONE INFUSION IN
NORMAL MAN. James CM Chan and_Frederic C Bartter,
Section on Steroid and Nineral Metabolism, NHLBI,

National Institutes of Health, Bethesda, Maryland.
To test the hypothesis that the action of para—

thyroid hormone may be altered by renal acidosis,
6 normal volunteers were studied for 30 days on
a constant metabolic diet. 200 units of para—
thyroid extract (PTE) were administered intra-
venously with 4 subsequent urine collections at 30—
mm intervals on the fifth day of each 5—day
balance period in a protocol where "steady state"
(a) metabolic acidosis (blood total CO2 of 20±2
mEq/l was achieved with ammonium chloride (200
mEq/m /day) and (b) metabolic alkalosis (total
C02 of 30±2 mEq/l) by substitution of 200 mEq
NaHCO3 for the 200 mEq of dietary sodium chloride,
The acidotic and alkalotic states were produced
twice in each subject. The results were:

Maximal response to PTE

Study Calcium clearance Phosphorus clearance
Periods al/mm al/mm

The data show that in normal man: (1) metabolic
acidosis alters the effect of PTE on calcium
(p<O.O5) and phosphorus (p<O.O2) clearances and
(2) metabolic alkalosjs does not affect such
clearances. The results support the contention that
in chronic renal acidosis, such as in renal tubular
acidosis, even small elevations of PTh may have
significant effects on the kidneys.

HYPOPHOSPHATEMIC RICKETS: EFFECT OF 1,25—DIHYDROXY—
VITANIN 03 ON GROWTH. James CM Chan and Frederic
C Bartter. Section on Steroid and Mineral Metabo-
lism, NHLBI, National Institutes of Health,

Bethesda, Maryland.
Growth retardation invariably accompanies hypo—

phosphatemic rickets. Studies were conducted in
an adolescent male with his disorder as follows:

Period Age(yr) Treatment/day Growth Velocity

I 12—15 80,000 units
vitamin 0
2,200 mg buf f—

ered phosphorus
II 16—17 1,25—dihydroxy—

vitamin 03
1—2 ig

The height improved from <3 percentile during study
period—I to 25 percentile during period—Il.
Mineral balance studies showed a reduction of

urinary phosphorus from 2,511±268 mg/day to 1,940±
206 mg/day and stool phosphorus from 325±110 mg/day
to 136±106 mgfday during treatment protocols I and
II respectively, while receiving a constant

metabolic diet consisting of dietary phosphorus
intake of 1,021 mg/day plus 2,200 mg phosphorus
supplementation daily. The serum phosphorus
improved from 2.2 to 4.3 mg/dl and radiological
healing of rickets was documented. The data
supports the contention that 1,25—dihydroxyvitamin
D3 is the treatment of choice for hypophosphatemic
rickets.

BDIE CF PAR OIIE (Pm) IN PHCEP1Th1URIC
1SPSE HYPE1APt1IA.H.S.thase* ,R.Safirstein.
Z'bunt Sinai School of icine, NYC,NY.

To study the role of PTh in the phosphaturia of
hypercapnia,we perfo3mei clearance studies in
plamaa replete,fasted,hydropenic rats.Four groups
were studied:eirapnic intact (r'6) and thyrcpara—
thyroidectcxnized (TPTX) (n=3) ;hypercapnic intact
(n=6) and TPrX(n=3) .In all studies a one-hour
control pericd (C) was follced by three one-hour
experiitental perias during which the animals
breathed either roan air or 12% (D2. (rXX)2 was 40
mnHg in eucapnia and 8Onsnlig in hypercapnia*p4,105).

The folling changes were noted during hyper-
capnia.Plasrna phosphate (Pi) increased in the first
hour in both intact and TPTX rats .In intact rats
Pi returned to C value by the third hour(3.65st1),
while it rezained elevated in the 'I?TX rats (5.03*).
Phosphate excretion (UpV) rose in the first hour in
intact rats while it failed to increase until the
second hour in TPTX rats.Maxinua UpV was 956rsvnin
in intact and 250 in TFI'X rats.Phosphate reabsorb—
tion(RPi)was higher in TPTX than tha intact rats
and runained constant. In contrast,RPi decreased in
intact rats.Excretion of cN4P (Uc) rose in
intact rats fran 6Opuin to 81*in the first hour,
renained elevated in the second (86*) ,and fell to
C in the third hour (68) .No increase in UcN4PV was
seen in TPTX rats. (No increase in Ucl1PV was seen
in eucapnic rats).

The phosphaturia induced by hypercapnia in in-
tact rats was of greater magnitude and occurs at a
lcMer Pi and RPi than that seen in TPTX rats.These
data,coupled with the cbserved increase in Uc4PV
seen only in intact hypercapnic rats ,suggest that
PTH plays an important role in the phosphaturic
response to acute hypercapnia.

EFFECT OF l,25(OH)2D3 IN PATIENTS WITH RENAL
OSTEODYSTROPHY. Claus Christisnsen, B. Hartnsck,
J. Naestoft, and I. Transbol: (intr. by A. Har—

rington). Glostrup Hospital; Herlev Hospital;
Hvidovre Hospital, Denmark.

Eighteen adult patients with chronic renal
failure (creatinine clearance 5 to 35—al/mm.)
participated in a controlled double—blind trial
of the effects of 1,25 dihydroxycholecalciferol

(l,25(OH)2D3) l—ijg daily for nine months. There
was an increase of intestinal calcium absorption
and in serum calcium, together with reductions of
serum parathyroid hormone and alkaline phosphatase.
The bone mineral content measured by photon—
absorptiometry remained unchanged in both groups.
During the first six—months of the study transient
episodes of elevated serum calcium (and creatinine)
were observed in the l,25(OH)2D3 group, and an
overall increase in serum creatinine levels. This
did not occur in the placebo group. During the
next 3—months this apparent impairment of renal
function disappeared in the treated group. Still
it seemed that the l,25(OH)2D3 treatment was not
effective in healing bone, though serum calcium
was normalized.
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Control 12.8 4.4
Acidoais 35.2
Alkalosis 15.5 7.2

91.9 7.2
166.7
73.5

5—6 cm per year

14 cm per year



THE EARLY DETECTION AND TREATMENT OF RENAL OSTEO-

DYSTROPHY. P.E. Cordy, Dept. of Ned,, St. Joseph's
Hosp. and the Univ. of Western Ont., London, Canada.

To expand on a previous study demonstrating the
effectiveness of dihydrotachysterol (DHT) in the
treatment of renal osteodystrophy (ROD) and to de-
tect and treat bone disease at an early stage; bio-

chemical, radiological and quantitative bone histo-
logical studies were carried out on 30 of the 33

patients starting hemodialysis (SD) over a year
period. 15 patients were found to have histologi-
cal evidence of moderate to severe bone disease —
osteoid surface (OS) > 50%, resorptive surface (SD)
> 1O%. Only 8 of these had clinical evidence of
ROD (elevated alkaline phosphatase (AR) radiologi-
cal changes). iii patients were treated with BET
and all 10 available for study one year later were
submitted to a repeat biopsy. In this latter

group, together with the previously reported 6 pa-
tients with moderate to severe ROD (Nl6), the OS
decreased from 63.8% to L2.9% (0<0.001) and the IRS
from I45.1% to 19.9% (p<O.0l). The mean bone area
remained unchanged. The mean combined cortical
thickness of the 2nd metacarpal also remained un-
changed. The A? decreased significantly in all pa-
tients in whom it was originally elevated. No new
fractures and no symptoms of bone disease have de-
veloped. Mild transient hypercalcemia occurred in
6 patients, but there was no evidence of metasta—
tic calcification. The group with no or mild bone
disease initially was not treated with DIRT and only
one has shown clinical evidence of progression.

Histologic evidence of moderate to severe ROD
can be detected in approximately half of patients
starting HD. The majority can be treated, thus

preventing the progression to idore severe, sympto-
matic hone disease.

• EFFECT OF PARATHYROID HORMONE (PTH) AND
CYCLIC AMP ON CALCIUM (Ca) - SODiUM (Na)TRANS-
PORT IN THE DISTAL TUBULE. Linda S. Costanzo
and Erich E. Wiadhager. Cornell Univ. Med. Coil.,
New York, N.Y.

Distal convoluted tubules (DCT) of the rat were
inicroperfused in vivo at 7 • 5 ni/mm with a solution sim-
ulating early distal fluid and containing C— 14 inulin, Rats
were acutely thyro-parathyroldectoinized (T-PTX) and
thereafter received either 1) control infusions (n=8),
2) synthetic bovinePTH (5 U/Kg and 2 U/Kg. hr i.v.
(n=4), or 3) 8-pCi phenylthio—cydlic AMP (CAMP) (104M)
In the luminal perfusate (n=5). Ca andNa in the per-
fused and collected fluids were measured by helium glow
photometry. Distal Ca transportwas 2.60
pmoie/min. mm in T-PTX; PTH produced a significant
enhancement of Ca transport to 5.43 0.42 pmole/min.
mm, p(0. 006. Na transport was unaffected by the hor-
mone . Luminal application of cAMP caused significant
enhancement of distal Ca reabsorption (5.01 0.46

pmoles/mln. mm) compared to the T-PTX group,
p(0.0l. cAMP also stimulated distalNa transport
(T-PTX, 114 12 pmole/mln. mm; cAMP, 212 13

pmole/mln mm, p(O.OOl). We conclude that 1) PTH
specifically enhances distal Ca transport, contributing

to its hypocalciuric action, 2) itis likely that this
effect is mediated by cAMP since the nuoleotide had a
similar Ca-retaining action, and 3) cAMP stimulates
distal Na transport, an action unrelated to PTH.

EFFECT OF CHRONIC HEMODZALYSIS ON SERUM AND TISSUE
CALCIUM AND TRACE ELEMENTS. John D, Egan, Ibert C.
Weils* and J.F. Suiiivan*. Creighton Univ. ,Depts.
of Med. and Biochem, and V.A.Hospital, Omaha, NE.

We examined two questions relevant to hemodialy—
red, chronic renal failure patients a) are tissue
levels of Zn, Mg, Ca and Cu predictable from their
concentrations in serum, and b) does hemodialysis
affect the tissue levels of these elements. Serum
concentrations of these elements and their levels
in 15 tissues were determined in 7 male patients
by atomic absorption, and departures from normal
were correlated. Departures from normal tissue
contents in these patients were also compared to
such changes in nondialyzed, chronic renal failure
patients. Serum Ca concentrations were 93—100% of
normal while those of Zn were 50% and those of Mg
were 140% of normal. Tissue levels of these ele-

ments were variable; normal values as well as sub—
and supernormal values were observed, Thus tissue
levels appear to be unpredictable from the serum
concentrations. All tissues except liver and tes-
tis were abnormal with respect to some one(s) of
the elements measured. These changes were not
related to dialysis exposure time. Comparison of
these results with those from non—dialyzed,chronic

renal failure patients indicated henodialysis pre—
vents: a) increased Ca contents of skin, liver and

spleen, b)increased Mg contents of skin, muscle,
liver, spleen and heart, and c) increased Zn con-
tents of liver and spleen, It appears to cause an
increased Cu content in spleen and does not prevent
the increased Mg content of lung and increased Ca
contents of muscle, lung, heart and kidney. The
data obtained suggest that hemodialysis has a minor
role in causing abnormal tissue contents of Zn, Cu,
Mg and Ca, Rather its effect appears beneficial.

• SKELETAL RESISTANCE TO PTh IN MAGNESIUM DEFICIHNCY
STUDIES IN IS0LATEDPERFUSED BONE. 3. Freitag, K.
Martin, N. Comrades, S. Klahr and E. Slatopoisky.
Washington Univ. Med. School, St. Louis, Missouri

Rypocaicemia during magnesium (Mg) depletion has
been ascribed to decreased parathyroid hormone
(Pm) secretion as well as skeletal resistance to
PTH. While the former is well established, contro-
versy exists as to whether or not Mg depletion re—
suits in skeletal resistance to PTH. The present
studies examine the skeletal response to Pm of
normal dogs and dogs fed a 0 Mg diet for 4—6 months.
Isolated tibia from normal (serum Mg 2.0±0.3 mgI)

and experimental dogs (serum Mg 1.1±0.1 ng%) were
studied before and during a constant infusion of 3
mg/mi of synthetic bovine PTH 1—34 (syn b—PIN 1—34).
The arteriovenoos (A—V) difference for immunoreac—
tive PTH (i—Pm) across 7 normal bones was 35±2%.
In contrast, the A—V difference for i—Pm was mark-
edly depressed to 14±2% across 6 bones from Mg de-
pleted dogs. These findings correlated well with

the biological effect (cAMP production) of syn
b—PIll 1—34 on bone. In control bones, cAMP produc-
tion rose from a basal level of 6.0±0.9 pM/mm to
18.3±2 pM/sin following syn b—PTH 1—34 infusion. In

experimental bones, basal cAMP production was sig-
nificantly lower than in controls, 3,2±0.1 pM/mm
and increased to only 5.6±1.5 pM/mm after syn
b—PTH 1—34 infusion. Even when PTH concentrations
were increased to 20 ng/ml, cAMP production by
experimental bones was lower than in control bones
perfused with 3 mg/mi. These studies demonstrate
decreased extraction of i—PTH and diminished cAMP

production by bone during Mg depletion. We conclude
that skeletal resistance to PIE occurs in chronic
Mg depletion and that this may play a role in the
hypocalcemia of this syndrome.
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RESTORATION OF THE PHOSPHATURIC EFFECT OF PARA-
THYROID HORMONE IN THE HP,NSTER: POSSIBLE ROLE OF
AMMONIA. A. Hoppe*, and F.G. Mnox, I3epts. Physiol.
& Biophys. and Medicine, Mayo Clinic & Fdn.,
Rochester, MN.

We have previously reported the lack of a phos—
phaturic response to parathyroid hormone (PTa) in
the fasted thyroparathyroidectornized (TPTX) ham-
ster. This refractoriness could be reversed by
ainmonium chloride infusions. To evaluate the role
of acidosis in this response, the effect of respi-
ratory and metabolic acidosis on the phosphaturic
response to PTH was evaluated. Respiratory acido—
sis was induced by hyperventilation with a 10% CO2
gas mixture. Metabolic acidosis was induced by
infusion of HCl. After control clearance periods,
3 U/kg prime and 1 U/kg/mm l-34b PTH was infused.
As shown previously, fasted TPTX hamsters were not
phosphaturic in response to PTH, PEp was 15.4 +
2.2 and 15.5 + 3.1% before and after 9TH, respec-

tively. Neither respiratory (blood pH 7.21 + 0.05,
n=6) or metabolic acidosis (7.23 + 0.02, n5) per
as, restored the phosphaturic effect of PTH; FEB,
21 + 4 to 20 6 and 15.4 + 2.2 to 15.5 + 3.1%,
respectively. However, infusion of ammonium chlo-
ride to normocapnic hamsters, which also resulted
in metabolic acidosis, (blood pH 7.20 + 0.02, n'6)

restored the phosphaturic effect of PTI-1; FE in-
creased from 14.5 + 4.6 to 26.9 4.7, p <.02. An
anticalcuric response to 9TH was observed in all
groups. We conclude that the phosphaturic effect
of 9TH in fasted hamsters is restored by annmonium
chloride administration but not by acidification

alone. Therefore, arrsnonia may have a specific ef-
fect to restore the phosphaturic effect of 9TH in
the fasted TPTX hamster.

•EFFECTS OF PARATHYROID HORMONE (PTH) ON
BICARBONATE ABSORPTION BY PROXIMAL
TUBULES IN VLTRO. Yasuhiko Iino*, and
Maurice B. Burg. NIH, Bethesda, Md. 20014

PTH increases renal bicarbonate excre—
ion. In order to analyse possible mech-
anisms involved, its effect on bicarbonate
absorption by rabbit proximal tubules in
vitro was examined. The perfusate and bath
contained 25mM bicarbonate. At slow per-
fusion rates the bicarbonate concentration
in collected fluid falls to a steady state
value of approximately 10 mM. In proximal
straight tubules .05U/ml of PTH in the bath
caused the steady state bicarbonate concen-
tration to increase reversibly to 22mM. The
rates of bicarbonate and fluid absorption
(measured at faster flow rates) were inhibi
ted by 45% and 56%, respectively. In
mal convoluted tubules 9TH was previously
shown to inhibit fluid and bicarbonate
absorption approximately proportionally so
that there was little or no change in the
bicarbonate concentration. In agreement
.05U/nml of 9TH did not significantly affect
the steady state bicarbonate concentration
in proximal convoluted tubules. We con-
clude that PTH inhibits fluid and bicar-
bonate absorption in both proximal convolu-
ted and straight tubules. The effect on
bicarbonate absorption is greater in the
straight segment, however. Only in the
latter is bicarbonate transport inhibited
sufficiently to increase substantially
tubule fluid bicarbonate concentration.

•DISTAL ACIDIFICATION DEFECT (AD) INDUCED BY P0 DE-
PLETION (PD). NK Jul ka' S Sabatini, JAL Arruda4& NA

Kurtzman. University of Illinois, Chicago, Ill.
The role of PD on urinary acidification was in-

vestigated in rats with 30 or 60 days of PD and in
control rats fed the PD diet supplemented with P
for an equal duration of time. PD rats had a signi-
ficantly lower plasma P than control rats (1.68±0.1

vs 0.88±0.18mM, p<O.OO1), but failed to develop hy-
perchloremic metabolic acidosis. During NHAC1 chro-
nic administration 30 and 60 day PD rats hd a sig-
nificantly higher urine pH than control rats (5.93±
0.08 & 5.95±0. 14 vs 5.32±0.08, p<0,001) despite
comparable degrees of metabolic acidosis. HCO ex-
cretion was significantly higher in PD rats than in
control rats while NH4 & net acid excretion (NAE)
were significantly lower only in 60 day PD rats

(NAE 0.1±0.02 vs 0.72±0.1 iiEq/mnl GFR, p<0.01). Ad-
ministration of Na SO4 to these animals failed to
decrease urine pH nd to increase NH excretion

normally. Maximal HC0 reabsorption as not signi-
ficantly different between control and PD rats.

Urine-blood (U-B) pCO gradients (in highly alka-
line urine) at comparable levels of urine HC0 con-
centration was not significantly different. Admin-
istration of the buffer trishydroxymethylaminometh—
ane resulted in a similar increase in U-B pCO in
control and PD rats. These data demonstrate tat PD
is associated with an incomplete form of distal AD
as evidenced by the failure of these animals to
lower urine pH during acidosis. Impaired NH excre-
tion in 60 day PD rats indicate that PD impairs NH
excretion possibly through an effect on the P-de-
pendent glutaminase. The failure of 60 day PD rats
to develop acidosis in the face of an AD and is-

paired Nt-L formation suggests that PD may be asso-
ciated wi1h increased mobilization of buffer from
bone which prevents the development of acidosis.

•COLONIC CALCIUM(Ca) AND PHOSPHATE(P1) TRANSPORT:
DISSOCIATED RESPONSE TO l,25(OH) D3(1,25D). David
B.N. Lee, Marlin W. Walling*, Ca'vin T. Eng*,
Vincent Silis* and Jack W. Coburn. Wadsworth VA
llosp. Ctr.and UCLA School of Medicine and

Dentistry, Los Angeles, California.
In the entire small bowel, l,25D stimulates

both the active absorption of Ca and Pi, however,
there is evidence suggesting that Ca and Pi trans-

port are not coupled processes (Jun. J. Physiol.
233:E488, 1977). We now report that in ascending
colon, 1,25D produces active Ca absorption without
affecting Pi transport. Weanling male Holtzman
rats were raised under vitamin D-deficient condi-
tions (-D) for 6-8 weeks on a 0.5% Ca, 0.3% Pi
diet. Animals then received daily subcutaneous
injections of solvent or 270 ng 1,25D for 3 days.
Transport of Ca and Pi was studied in vitro

employing the Ussing Technique t5elimina
electrochemical gradients using Ca and P-Pi

tracers. A modified ICrebs-Ringer-}JCO buffer
containing 1.25 mM Ca, 2.4 mM Pi and mM
D-glucose was used. In -D rats there was no net
flux of either Ca or Pi while in +1,25D rats, net
active Ca2absorption was observed (-D = 2.9
nmoles/cm /hr 3.1 SE, a 12; +1,25D = 20.7
3.5, n 14; P<O.0l) while Pi transport was
unchanged (still no net flux). Net absorption
occurred through increased mucosal to serosal flux
while serosal to mucosal flux was unchanged.
These data suggest that 1,25D produces net active
Ca absorption in rat colon without affecting Pi
transport. This should provide a model system for
studying molecular events due to 1,25D that can be
related to Ca and not Pi transport.
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EFFECT OF l,25(ON)2D3(l,25D) ON NORMAL ADULT RATS.
David 8.11. Lee, Marlin N. Walling,* Calvin T. Eng,*
Vincent Silis, Leslie Dornfeld and Jack N. Coburn.
Wadsworth VA 1105g. Ctr. and UCLA Sch. of Med. and

Dentistry, Los Angeles, California.
The biologic response to 1,250 is usually as-

sayed in young rachitic animals. We studied male
mature rat fed with mineral—rich diet as a model
for measuring the action of 1,250. 400gm male re-
tired breeders were given 1.2% calcium(Ca), 0.8%
phosphate(P) and vitamin-supplemented diet. Ei-
ther solvents or l,25D, 14—135ng daily, was given
subcutaneously for 9 days. Results indicate that:
1. When given at laSng/day, 1,250 has a catabolic
effect as reflected by weight loss and an increase
in BUN. This effect is not entirely attributable
to renal failure and hypercalcemia ('7'Ca) since

serum creatinine (Cr) and Cr clearance were un-

changed and rats given lower dose of l,25D develo-
ped equal degree of tCa but were not catabolic.
2. l,25D causes changes in plasma P towards a mean
concentretion of 7—Bng/dl; the direction of change
depends on the initial P concentration. 3. In
vitro 45Ca uptake measured by everted intestinal
sacs was increased in all segments i.e. duodenum
IOu) , jejunum, ileum and colon(C) , when 1,250 was
given at l3Sng/day. At lower doses (C27ng/day)
only Du and C reaponded. Du 45Ca uptake increased
with daily injection of l4ng, a dose which did not
significantly increase plasma Ca concentration.
We suggest that normal adult rat fed mineral—rich
and vitamin-supplemented diet may be used as an
alternative and more physiologic model for assay-
ing the biologic action of l,25D.

RESPONSE TO PARATHYROTO HORMONE (PTE) IN PATIENTS
WITH RECURRENT NEPMROLITMIASIS.L.Lespier—Dexter,

S.Amill*, C.Rivera*, M.Martinez—Maldonado,Research
& Med. Services,VA Hospital and Dept.of Physiology
School of Medicine,University of P.R. ,San Juan,
Puerto Rico

Parathyroid hormone activates renal adenyl—cy—
claae and increases cyclic AMP excretion.We evalu-
ated this system in patients with recurrent calci-
um atones (5) with or without hypercalciuria (HC)
and with normal or elevated parathyroid hormone

levels (PTH). Nephrogenous cyclic AMP (ncA}IP) and
the excretion of phosphate, aodium and calcium were
measured after PTE in 8 normocalcemic atone pa-
tients. Basal excretion of mcAI4P showed no differ-
ence among (5) or controls (C) regardless of basal
PTH in S.(C=2.97±1.94 n molea/100 ml GFR;A2.84±
1.07 n moles/100 ml GFR). Results were comparable
in increase in ncAMP (p<O.0l) in all S with normal
mean values of 96.11±61.7 n moles/tOO GFR persis-
ting for 30 mm after PTE and disappearing by 120
mm. Fractional phosphate excretion increased
(p<O.OOS) in S and the effect persisted 120. A mild,
significant (p<O.Ol), natriuresis occurred 30 mm
after PTE.Fractional excretion of calcium was di—
phaaic after a fall (p<O.05) observed 120 mm after.
S patients have a normal ncAMP generating capacity
both before and after PTE. This response is the
same regardless of basal PTH level. A relative re-
sistance to endogenous PTh may be present in Rpm.
The normal responae in patients with fasting HC is
evidence of a normal renal adenyl cyclase system
in these subjects.

Abstracts

EVIDENCE FOR HEALING OF IJEEMIC OSTEOMALACTA WITH
l,25(OH)2D3. H.H. Malluche,t D.A. Goldstein, and
S.G. Messry (intr. by Dominick Gentile). Div.
Rephrol., Dept. Med., Univ. So. Calif. Sch. Med.,
Los Angeles, California.

Limited available data indicate that l,25(OH)2D3
is not effective in treating osteomalacia of uremia.
This might have been due to inadequate duration of

therapy and/or inappropriate techniques for the
evaluation of oateomalacia. We studied the effect
of l,25(OH)JD3 given for 6 months on osteomalacia
and other biochemical parameters in 12 uremio
patients. Two bone specimens were obtained before
therapy to evaluate intraskeletal variability, and
one biopsy after therapy. Double tetracycline la-
belling was done before each biopsy, since this
procedure is the most appropriate for diagnosis of
osteomalacia. Changes found in second biopsy vere

attributed to therapy only if they significantly
differed from the variance between the initial two
bone specimens. Prior to therapy, 5 patients had
severe, moderate, and 3 mild oateomalacia as evi-
denced by increased volumetric density of osteoid
and decreased percent of mineralizing osteoid
seams. Vith therapy, alkaline phosphatase fell,
bone pain and muscle weakness disappeared, serum
calcium increased, PTH decreased, volumetric den-
sity of oateoid decreased significantly in all pa-
tients with abnormal values before therapy, end
mineralization of osteoid normalized in 9 of 12
patients. The overall bone morphometry indicated
that osteomalacia healed in 7, improved in 3, and
did not change in 2. Our data indicate that
l,25(CH)2D3 is an effective therapeutic modality
for the management of the clinical, biochemical and

histological derangementaof uremic osteomalacia.

POTENTIATION OF CALCIURETIC EFFECT OF FUROSEMIOE BY
METABOLIC ACIDOSIS. C.C. Marone* and Roger A.L.
Sutton. Dept. of Medicine, Univ. of British

Columbia, Vancouver, B.C., Canade.
Furosemide causes marked inhibition of renal

calcium transport, probably in the ascending limb
of Henle's loop, while metabolic alkalosis and
acidosis respectively enhance and inhibit calcium
reabsorption, also in the post—proximal nephron
(Clin. Res. 23:654A, 1975). To obtain further
information on the locations of these actions along
the mephron, the effects of superimposition of
furosemide upon acute metabolic acidosis and
alkalosis were examined in the thyroparathyroidec—
tomized rat.

3 groups of 10 rats were infused respectively
with isotonic NaC1, NH4CI or NsHCO3. In a second
phase, a maximal doss of furosemide was adminis-
tered. In the first phase, fractional excretions
of sodium (FENS) were similar in the 3 groups (4.2,
3.3 & 6.1*1), while FEC5 (5.0, l.9t & 14.8t%
respectively) was higher in scidosis and lower in
alkalosia than control. After furosemide, FENa
increased to a comparable degree in all groups
(17.1, 16.2 & 21.2*1), while the differences in
FECa observed in phase I were even more marked

(FEC5 14.5, 8.St & 36.5t%). Qualitatively similar
changes were observed in magnesium excretion,

These data imdicate a major potentiation of the
calciuretic effect of furosemide by metabolic
acidosis sod appear most consistent with a site of
action of the acid—base changes beyond the ascend-
ing limb, probably in the early distal tubule.
*t indicate significant differences from control

group. *p<O.O5 tp<O.Ol
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• ACIDOSIS ENHANCES THE UPTAKE AND BIOLOGICAL EFFECT

OF PTH IN ISOLATED PERFUSED BONE. K. Martin, J.
Freitag, M. Conrades' S. Klahr, and E. Slatopolsky.
Washington Univ. Med. School, St. Louis, MO

Increased bone resorption and negative calcium
balance are known to occur in metabolic acidosis.
However, the mechanisms for these effects are un-
clear. The present studies examine the effects of
lowering pH in vitro on the skeletal action of
parathyroid hormone (PTH) in an isolated perfused
canine tibia preparation. Both the arterio—venous
(A—V) difference for immunoreactive PTH (i—PTH)
across bone and cAMP production by isolated bone
during infusion of synthetic b—PTH 1—34 were stud-
ied. At perfusate pH 7.4 (Krebs—Henseleit buffer
with 1% BSA gassed with 95% 02, 5% CO2), basal cAN?

production was 6.3±1.8 pMoles/min. Following the
addition of syn b—PTH 1—34 (3 ng/ml) to the perfu—
sate, cAMP production rose to 25.9±4.8 pM/mm and
the A—V difference for i—PTH across the perfused
bone was 35±2% in 7 studies. In 6 additional stud-
ies following initial control periods for cAMP pro-

duction (7.6±1.6 pM/mm) the perfusate pH was low-
ered to 6.9—7.0 by adding HC1. The lower pH in-
creased cAMP production to 23.8±8.6 pM/mm; follow-
ing addition of syn b—PTH 1—34 (3 ng/ml), cAMP pro-
duction rose to 42.6±9.6 pM/mm. The greater cAMP
production with lower pH perfusates was associated
with an increase in the A—V difference for i—PTH
across bone to 55±17., a value significantly differ-
ent from the 35±2% extraction observed when perfu—
sate pH was 7.4. These studies suggest that the up-
take of i—PTH and the biological effects of PTH on

bone (cAMP production) are markedly enhanced by
acute acidosis. It is suggested that acute acidosis

may increase bone resorption by increasing the up-
take and biological effect of PTH on the skeleton.

THE EFFECT OF NA INTAKE ON PARATHOHMONE (PrH) IN
MAN. D.A. Marron, F. Luft, L. Rankin, M.R.
Mcclung*, S. Krutzik', J EdmundsOn*, arx3 W.M.
Bennett (intr. by M. Wolfson). Div. Neph., Univ.
Ore. Hith. Sci. Ctr., Portland, OR, and md. Univ.
Med. Ctr., Indianapolis, IN.

Renal handling of Na+ and of Ca++ are related,
in part via a ccsmron effect of PTH. Calcium and
adrenergic agents are known to contribute to PTH
control. Using a nodel that induces pathologic
volume expansion in normal man, we determined the
effect of progressive volume expansion on PTH.

Six normal men (ages 22—36) were given 4 levels
of Na intake: 10 mEqx7d; 300 mEqx3d; 800 mEqx3d;
1500 mEqx3d. Ca intake was 400 mg and K deficits
were replaced by oral KC1. PTH, plasma norepineph—
rifle (PNE), urinary cAMP (cAMPu), total Ca (TCa)

and ionized Ca(Ca) were measured at each level.
Na' Intake(mEq/d) LU iOU UU lUU
PrH(ulEq/ml)
PNE(pg/ml)
cAMPu(umol/gCr)
TCa(mEq/L)
Ca(mEqJL)
Na.(q/d)

UCa'1(mm/d)
P'Z.05 relative

77+9
5l7T9l
1.9.3
5.7+.3
2.02T.08
l7T5
97T26

to previ

80+9
148T61*
3.5T.8*
4.9+.2*
l.98T.O4
250+25*
l74T4l*

ous level

63+5* 59+8

226T54 ll2T43*
2.2.2 l.9T.2
5.2T.2 5.2+.4
2.04T.O4 2.08T.04
806T679* 1680T60*
290T55* 304+64
of Na+ intake.

Ca was unchanged with progressive volume ex—
pans ion although PTH and PNE declined Sod UCaV
increased. Possible explanations for this disparate
effect might include enhanced PTH response,
increased clearance of PrH, and/or increased Ca
absorption with Na loeding. Our findings indicate
that the state of Na+ balance must be considered in
clinical and experimental settings where parathy—
roid function is being assessed, particularly when
pathologic volume expansion exists.

IT-TRANSPLANT HYPERPARAnIYROIDISM (HPIH): ABSEE
OF NORMAL 6-ADRENEIC (6NS) CONTROL. D.A. Mc'Car-
ron, M.R. McClung*, S. Krutzik*, E.S. Orwoll*, J.M.

Barry, W.M. Bennett, Div. Nephrol., Univ. Ore.
Hlth. Sci. Ctr., Portland, OR.

Ionized calcium (Ca) afid the 6NS normally con-
trol the secretion of parathornone (PTH). The reg-
ulation of PTH release in post-transplant (TX) HPTH
has not been characterized. The PPH response of re-
nal Tx recipients (6 no to 6 yr post Tx) with HPPH
was determined during a 40 Ca (15 mg/kg), a 2° EDPA

(50 mg/kg), and a 10 propranolol (P) (1 ng bolus
plus 60 ug/min) infusion and also following isopro—
terenol (Isp)(.l5 mg S.C.). PTH was measured by RIA

using a 50% N—/5O% C—terminal specific antibody.
CA (N=ll) ETA (N=9) P (Nl3) Isp (N=1O)

Time ?PH (E) P151 (E) PTH (E) PI'H (±SE)
0 193+22 173+14 176+19 191+21

15'
—

253T52 l77Tl7 l8O23
30' l6B+2l

—
179T17 l66T2O**—

60' 428+97** l62Tl5 l6l25*
2° l54+26 46659ft
4° l32+l6

—
Relative to O°, P *<.O5, **<.025, t<.Ol, tt<.OO1

Besides the expected Ca changes with the CA and
EEYPA infusions, Ca increased significantly follow-
ing Isp (p<.OS). Prcpranolol failed to affect Ca.
CA and ETA resulted in significant changes in P151,
whereas P did not alter PTH levels. The unexpected
fall in PIll following Isp was probably mediated by
the observed increase in Ca rather than a paradoxi-
cal effect of GNS stimulation.

In conclusion, post—TX HPI'H is characterized by
retained response to changes in Ca, but loss of 1—
adrenergic regulation. The absence of S modula-
tion may be an important factor in the pathophysi—
ology of post-Tx HPTH.

• AXIAL HETEROGENEITY OF PHOSPHATE TRANSPORT ALONG
PROXIMAL CONVOLUTED TUBULES: INFLUENCE OF PHOS-
PHATE RESTRICTION. J.W. HcKeown, P.C. Brazy, and
V.W. Dennis. Duke University Medical Center,
Durham, North Carolina.

The proximal convoluted tubule (PCT) of the
rabbit may be divided on the basis of ultra-
structure into an earlier S-i and a later S—2. In

addition, para-aminohippurate secretion rate
(J-PAH; fmoi/mm.min) correlates with this segmen-
tation such that J-PAH is higher in S—2 than in

S-l. The present studies examined phosphate trans-
port (J-Phos; pmol/mm.min) in the rabbit PCT per-
fused in vitro with ultrafiltrate and bathed in
normal rabbit serum. Each segment was identified
as an S—l or S—2 on the basis of J—PAH. Tubules
were derived from rabbits maintained on either
normal (0.45%) or low (0.07%) phosphate diet, the
latter demonstrated by clearance studies to

decrease significantly both plasma phosphate con-
centration and urinary phosphate excretion. On
normal diet, 3-Phos averaged 10.85+1.33 (SE) in
S—l (.J—PAH=112+12) and was significantly greater
(P<O.DO1) than the value of 3.47+0.50 observed for
S-2 (J-PAH=562+32). As compared to normal diet,
phosphate restriction had no effect on J-Phos in

S—i (14.53+2.58) but significantly increasedj—Phos
in 5—2 (7.30+1.18; P<o.ol). These data indicate
that 1) phosphate transport is greater in S-i
than in S-2, 2) phosphate restriction selectively
increases phosphate transport in S-2, and 3) the
increase in J—Phos induced in S—2 persists in
vitro despite perfusion with fluids from normal

rabbits.
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• INTERACTIONS OF INSULIN (INS), PHLORIZIN (PHZ) AND
PTH ON RENAL TUBULAR PHOSPHATE (P04) TRANSPORT.

P. Nussbaum, R. DeFronzo, K. Lau, M. Goldberg,
Z. Agus and S. Goldfarb. Dept. of Med., Univ. of
Pa., School of Medicine, Philadelphia, PA.

We have previously reported that in intact dogs
INS and PHZ enhance PU4 transport in the proximal
tubule (PT) while reducing net Na transport. To
test whether these results are dependent on changes
in PTH action and whether these two agents (PHZ and
INS) act on similar transport systems, recollection
micropuncture studies were done in TPTX dogs all of
which received a sustained P04 infusion.

Acute TPTX time control (N9) showed a stable
TF/P inulin while TF/UF PD4 rose (0.64±.05 to 0.75±
.04, p<.02) as did FEPO4. TPTX + INS (N=1O) showed
no change in TF/P inulin but a fall in TF/UF P04
(0.6S±.O5 to 0.53±.05, p<.02). Thus the enhanced

P04 reabsorption produced by INS is independent of
PTH levels. TPTX ÷ PHZ (N=9) showed a fall in TF/P
inulin (l.59±.06 to l.4O±.O5, p<.OO5). When com-
pared to acetawlamide (Ac), an agent which simi-
larly reduced TF/P inulin, PHZ enhanced PT P04
transport: A(TF/UF)P04 after PHZ -0.01±0.02 vs
+0.22±0.10 after Ac (p<.Ol).

One group of TPTX dogs (N=6)received a sustained
PHZ infusion (as time control) while a second
(N=7) received INS + the PHZ infusion. No further
enhancement of P04 transport could be achieved by
INS superimposed on PHZ. Conclusion: INS and PHZ
both act to enhance P04 reabsorption in the PT in-
dependently of PTH and may act on a similar trans-
port system. Since PHZ is known to block proximal
glucose reabsorption, these data suggest a PT
transport system for P04 which is related to glu-
cose transport, independent of changes in net Na
and fluid transport or PTH levels.

PRELIMINARY S'TUDY OF PHOSPHATE TRANSPOFF BY THE
IfEICPL CDILECING TUBULE OF THE RABBIT.
Robert A. Peraino, Baylor College of Medicine,
Houston, Texas.

Phosphate is reabsorbe5. primarily in the
pruximal tubule. Evidence exists for an addition-
al reabsorptive site in the distal nephron. The
present studies ware designed to determine
whether phosphate is translx)rted by the cortical
collecting tubule (Cd). Segments of CrT, iso-
lated fran rabbits fed a standard pellet diet,
ware perfused by the method of Burg and bathed in
an artificial ultrafiltrate containing 7.0 ing%
Inorganic P04 and 25 niM/l HCO3 to which 5% (v/v)
fetal calf serum was added. Eight tubules, 1.4
+ 0.6 ran in length, ware perfused with a solution
syrrinetrical with the bathing solution. In 6 of
the 8 tubules the perfusate was then changed to
one containing 10 rri/l HCO3. 32P was added to bath
and perfusate in the same specific activity, and
the perfusion rate varied fran 0.5-15 nl/rnin. Net
phosphate transport (Jnet pnol'min,'hri) was plotted
against the perfusion pate (Vi nl/min). The re-
gression eguation with the 25 mU 11033 perfusate
was jnet = 0.O55+0.059Vi (r=0.774, p<0.00l); with
the lM HCO3 perfusate jet = —0.2l+0.l44Vi (r=
0.746, p<0.00l). Both slopes and intercepts were
different fran each other. At the perfusion rates
used,r varied fran 0-1.2 pnol/min/nsn. It is
concluded that phosphate is reabsorbed in the
CdT at a rate which is dependent upon load. In-
creasing the concentration of HCO3 in the perfu-
sate appears to inhibit this absorptive flux.

• EFFECT OF INTRALUNINAL FUROSEMIDE (F) ON Ca AND Mg
TRANSPORT IN THE LOOP OF RENLE AND THE ROLE OF
PARATHYROID HORMONE (PTH). G.A. Quamine, Department
of Medicine, University of British Columbia,
Vancouver, B.C.

Furosemide has been reported to cause a greater
hypercaluria and hypermagneauria than natiuresia.
Superficial nephrons of TPTX rats were perfused in
vivo with Ringer's solution containing 1 mg!l and
10 mg/l furosemide. Fractional electrolyte
reabsorption expressed as percent of delivered

along the loop
1 mg/l F

57+2%
(33)
57+2%
(33)
43+2%*

(31)
3l+3%*

(24)
to Na.

Furosemide inhibited Mg and Ca reabsorption to a
greater extent than Na and Cl. H20 reabsorption
was not affected. Administration of PTH did not
affect the differential effect of furosemide on
Na, Cl and Mg, Ca transport within the loop of
Henle. Distal tubule reabsorption was not affected
by furosemide however Na and Ca increased with
delivered load. In conclusion, furosemide inhibits
Hg and Ca out of proportion to Na and Cl and this
may be reflected in the final urine. Residual
reabsorption in the loop at the high furosemide
dose presumably reflects transport along segments
other than the thick ascending limb.

EVIDENCE THAT ADI1 DOES NOT INCREASE THE RELEASE OF
PARATHYROID HORMONE DIRECTLY. R. Rosenbaum, A.
Greenwalt J. Lewis S. Klahr and E. Slatopolsky.
(intr. by H. Harter). Washington University Medical
School, St. Louis, Missouri.

Recent studies (Clin Res 26:565, 1978) have sug-
gested, based on indirect evidence, that ADH may
have a stimulatory effect on parathyroid hormone
(PIll) release. The development in our laboratory of
a sensitive radioimmunoassay to measure PTH in the
dog allowed us to examine directly if the IV admin-
istration of ADH to awake dogs increases the re-
lease of PTH. Administration of arginine vasopres—
sin (0.1 to 5 U) increased the concentration of
serum immunoreactive PTH (i—PTH) from 34 6.1 to
69 8.0 plEq/ml (n=5, p<O.OOl). However, concomi-
tantly with the rise in i—PTH, serum P04 increased
and ionired Ca decreased. Further studies were per-
formed in which Ca was given together with ADH. In
these studies, no changes in serum ICa were ob-
served after ADH administration despite a rise in
serum P04, and i—PTH did not increase significantly.

To further explore a potential interrelationship
between ADH and PTH, in vitro studies were per-
formed. Slices from bovine parathyroid glands were
incubated in a medium containing 0, 10 or 100 mU of
ADH/ml. Samples were collected every 15 minutes for
a period of 2 hours. No difference in the release
rates of PTH, expressed per mg protein, was ob-
served between control and experimental flasks.
Both the in vivo and in vitro studies indicate that
ADH does not exert a direct effect on PTH release.
Our studies In vivo indicate that the increased PTH
after ABE administration is due to a decrease in

1Ca presumably secondary to hyperphosphatemia. The
mechanisms responsible for the rise in serum P04
after ADH administration remain to be established.

load was

Na

(n)
Cl

(n)

Ca
(n)

Mg
(n)
* p<.Ool

evaluated
Control
83+1%

(40)
8 2+1%

(40)
8 2+2%

(40)

7 7 +2%

(38)

compared

of Henle:
10 mg/l F

3 7+ 2%

(34)
3 3+ 2%

(34)

29+2%*

(31)

13+3%*

(34)
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DELAYED RESTORATION OF TRM PHOSPHATURIC ACTION OF
PARATHYROID HORMONE (P1W) IN PHOSPHATE (P) DEPLETED
RATS WITH AN INTRAVESOUS LOAD OF P. Darius Saghafi,
Sushil K. Mehandru, Murray Bluxn & Mordecal N.
Popovtzer. Department of Medicine, Temple University
School of Medicine, Philadelphia, Pennsylvania.

Previous studies demonstrated loss of phospha-
turic effect of PIN in P-depleted rats. Clearance
studies, at 30 mm intervals, were conducted in the
following groups: 1. Parathyroidectomized (Prx)
rats received i.v. PIH, 2. PIX and P-depleted rats
were given i.v. PIH and 3. PIX and P-depleted rats
were given simultaneously i.v. P and PIH. All
animals were complared with corresponding control
animals that did not receive i.v. PIH. In group 1,
fractional excretion of P (CP/CIN) increased during
the first period (30 mm after beginning i.v. PIH)
by 0.0940.010 (p 0.001), serum P was 7.4+0.4 mg/
100 ml and did not change. In group 2, P1W failed
to increase CF/GIN. Serum P was 3.5-FO.4 mg/lOo ml.

In group 3, the baseline serum P increased to
9.4+0.6 mg/lOO ml but CP/CIN did not change.
During the second period (60 mm after beginning
combined i.v. P and PTH) serum P was l0.l+.8 mg/
100 ml and CF/GIN increased by 0.06040.006 (p

0.005). These experiments demonstrated that in-
creases in serum level & filtered load of P per
se do not restore instantly the phosphaturic
action of PIH. There is a time lag of 30 mm. at
least, from the beginning of i.v. load of P to
the onset of the phosphaturic action. This delayed
response to PIH is consistent with the possibility
that only after the repletion of the cellular
stores of P has begun the phosphaturic effect of
PIH is restituted.

URINARY ALUMINUM (Al) EXCRETION FOLLOWING PARATHY—
ROID HORMONE (PTH) WIThDRAWAL. S. N. Sprague*, M.
R. Hourani*, T. V. Sanchez*, B. Noordewier*, and
G. H. Mayor. Mich. State Univ., Depts. of Med.,
Pharmacol. & Toxicol., and Surg., E. Lansing, MI.

We have demonstrated that rats treated with
PTH for 5 days achieve total body Al burden ap-
proaching 3 mg, which decreased to approximately
0.5 mg 5 days after PTH withdrawal. Thus, PTH
withdrawal results in a rapid decrease of total
body Al stores. Since the kidney may be a major
organ for Al excretion, this study was initiated to
examine the role of the kidney in diminishing Al
burdens following PTH withdrawal. Two groups of
adult male Sprague—Dawley rats were fed a diet sup-
plemented with 0.2% Al while receiving PTH extract
(2.75IU twice daily) for 5 days, at which time both
groups were placed on a Lab—Blox diet; Group I
(n4) continued receiving PTH while PTH was with-
drawn from Group II (n4). Twenty—four hour urines
were collected on days 5, 6 and 7. Urinary Al con-
centrations were determined by flameless atomic

absorption spectrophotometry. During the collec-
tion period prior to (day 5) and immediately after
(day 6) PTH withdrawal, no difference was seen in
Al excretion between the two groups. However, on
day 7 Al excretion in Group II (4.8±0.8 pg/24hrs)

was significantly (P<0.02) greater than Group I
(3.2±0.5 pg/24hrs), a difference of 35%. Serum
creatinine was below 0.7 mg!dl in all animals, in-
dicating comparable renal function of the 2 groups.
Serum calcium concentrations were not significantly
different between the two groups at either days 1
or 5. Although withdrawal of exogenous PTH signi-
ficantly increased Al excretion by the kidney, this
increase accounts only for a small fraction of the
Al egress following PTH withdrawal.

RENAL CORTICAL ALKALINE PHOSPHATASE ACTIVITY AND
RENAL P RETENTION DURING P DEPLETION IN VITAMIN 0
DEFICIENT RATS. M.W. Walling*, BJ. Levine*, N.
Brautbar, D.B.N. Lee & U.N. Coburn. Depts. Med. &
Orthod., VA Wadsworth Hosp. and UCLA Sch. Med. &

Dentistry, Los Angeles, CA.
Increased alkaline phosphatase (APTase) levels

have been reported in renal cortical tissue from P-
depleted rats, and it has been suggested that this
enzyme may be involved in the enhanced renal P re-
absorption that follows dietary P restriction. We
have studied renal cortical APTase in vitamin D—de—
ficient (—0) rats given a P—depleted diet: Wean-
ling male Holtzman rats were given a -D diet (40-0),
with 0.5% Ca, 0.3% P, for 7-8 weeks; then they re-
ceived a -P-D diet (Ca, 0.5%; P, 0.03%) for 9 days
or they continued the +P-D diet. APTase was mea-
sured at pH 9.5 on homogenates of renal cortex us-
ing p—nitrophenolphosphate as a substrate. The
APTase activity in the +P—D cortex was 2.58±0.12

mol/mg prot/hr (n=9) while urinary P/creatinine
was l.74±O.l2mPlol/rnMol. In -P-D rats cortical AP-

Tase was 1.87±0.10, n=8, and urinary P/creatinine
was 0.052±0.006; both were significantly lower than

in +P-D (p<.Ol), although the urinary P/creatinine
was as low in —P—D rats as in -P rats given vitamin
0. The -P-D rats also exhibited marked hypercal-
ciuria. A similar reduction in cortical APTase oc-
curred in a separate experiment during -P diet. Of
interest, APTase in the jejunal mucosa was 1.29±
O.lOjmol/mg prot/hr in +P-D compared to 12.97±1.16
in -P-D rats. The results were not altered when
DNA was used as a denominator rather than protein.
These results indicate that avid renal P conserva-
tion can occur in the -P-D rat despite a fall rath-
er than a rise in cortical APTase activity and fur-
ther indicate that changes in renal cortical APTase
may not be related to renal P reabsorption.

RENAL PHOSPHATE (P) CONSERVATION IN PEDIATRIC RENAL
ALLOGRAFT RECIPIENTS (RAR). B. L. Warsha,
M.H. Malekzadeh, C.H. Uittenbogaart*, A.J. Pennisi,
R.B. Ettenger, R.N. Fine. Dept. Peds., U.S.C. Sch.
Med. & Dialysis & Transplant Program, Childrens
Hospital of Los Angeles, Los Angeles, California.

Abnormalities of P metabolism following renal

transplantation may contribute to osteopenia and
growth retardation in pediatric RAR. Hypophospha—
temia has been frequently observed and attributed

to persistent hyperparathyroidism. Fifteen RAR, 4—21
yrs. of age, have been studied 1 to 56 mos. post—
transplant (PT). GFR determined by creatinine clear-
ance ranged from 27—155cc/min/l.73m2. P infusion
has been performed in each RAR to assess maximal
tubular P reabsorption (TmP/GFR). Twenty—four hr.
urinary P excretion prior to infusion was compared
to 24 hr. excretion after infusion. The increase in
P excretion equalled 88% of infused P (range 62-

134%) for 5 hypophosphatemic pts. & 93% (64—137%)
for 8 with normal P. The parathormone level (PTH)

was normal in 5 pts., including 3 with hypophospha—
temia, and elevated in 9 pts., 14 with hypophospha-
temia. TmP/GFR failed to correlate with PTH or

urinary cyclic AMP (umoles/lOOcc GFR). Mean TmP/GFR
was 26 mg/L (range 18—41) for 7 hypophosphatemic

pts. , and 46 mg/L (range 1O-66)for 8 with normal P
(p<.O25). In 2 hypophosphatemic pts., 'IH was normal
whereas TmP/GFR was low, 20 & 28 respectively. Al-

though hypomagnesemia may cause phosphaturia, serum
Mg was normal in each pt. Similarly, there was no
evidence of generalized proximal tubular dysfunc-
tion. Conclusions: 1) Despite hypophosphatemia,
infused P was largely excreted in the urine rather
than retained in the body, 2) PT hypophosphatemia
may occur despite return of parathyroid function
to normal, & 3) diminished renal tubular conserva-
tion of P contributes to the hypophosphatemia.
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ACTIONS OF PHYSIOLOGIC (PHYS) VS PHARMACOLOGIC (PH—
ARM) DOSES OF PARATHYROID HORMONE (PTH) ON THE URI-
NARY DILUTING MECHANISM. J. Winaver*and J.B. Pus—
chett. Allegheny General Hospital and University
of Pittsburgh School of Medicine, Pittsburgh, Pa.

PTH effects on renal tubular transport are thou-
ght to be mediated by activation of a specific renal

cortical adenylate cyclase (AC). Water transport
is affected by antidiuretic hormone (ADH) — respon-
sive AC In renal medulla. To evaluate the possi-
bility of interactions between these two hormones
at the renal tubular level ,highly purified bovine
PTH was given in a dosage of 0.1 U/kg (PHYS) or

3 U/kg (PHARM) to conscious, chronically thyropara—
thyroidectomized female dogs undergoing maximal
water diuresis. The effects on free water clearan-
ce (CH2O), osmolal clearance (COsm), urine flow
rate (V)/100 ml GFR and percentage phosphate excre-
tion (%EP) were as follows:

CH2O COsm V %EP
C E C E C E C E

0.1 U 8.1 9.6 1.2 1.3 10.6 12.3 2.4 17.2
0.8 l.1 0.1 0.2 0.9 1 0.6 4.8k

3.0 U 8.6 3.4 1.4 1.5 11.0 6.2 3.5 41.0
0.6 0.9 0.1 0.1 0.7 0.9 1.3 9.2

C, E = control and experimental phases of the stu-

dies, respectively. * = stat. significant (P <.05
or better). Renal hemodynamics were unaltered by
PTH. Both the magnitude and the timing of the
change in CH2O paralleled the phosphaturia in the
PHYS group. Urinary excretion of cyclic AMP incre-
ased in both groups. The data suggest: 1) in PHYS
dosage PTH increased distal delivery, enhancing
CH2O. 2) In PHARN dosage PTH interferes with di-
luting capacity. 3) The mechanism of the latter
effect is related either to ADH release or direct
activation of medullary AC by PTH.

THE EFFECT OF HYPERMAGNESEMIA ON Mg, Ca AND
PHOSPHATE (ri) TRANSPORT IN THE DOG WITH REFERENCE
TO PARATHYROID HORMONE (PTa). N.L.M. Wong,* G.A.
Qua,mne, and J.H. Dirks, Dept. of Med. University
of British Columbia, Vancouver, Canada.

A closer relationship of renal Ca to Mg rather
than Ca to Na transport appears to exist in some
circumstances. Also high serum Mg has been re-
ported to blunt the phosphaturia due to PiP!. We
studied the effect of hypermagnesemia on nephron
segmental Na, Ca and Mg reabsorption with and
without PTH. We evaluated this in 3—phase micro—
puncture experiments in 3 groups of acutely TPTX
dogs. Group I (n7) consisted of a hydropenic con-
trol followed by 3% b.w. Ringers infusion and a
third phase of PTH (60 U Prime 60 U/hr.) Group II
(n9) had an initial phase of expansion followed
by MgCl2 infusion to raise ultrafilterable (UF)
Mg to 2.6 mEq/l, and a final phase of PTH. Group
III (n=7) protocol was similar to Group II except
UF Mg was increased to 6.5 mEq/l. MgC12 infu-
sion did not produce any change in GFR, however,
the fractional excretion of Na, Ca and Mg rose in
Group I (6%, 8%, 25%) to Group II (7%, 15%, 48%)
with low MgCl2 infusion and to Group III (13%,
29%, 78%) respectively with high MgCI2 infusion.
MgCl2 infusion depressed fractional Ca and Mg
reabsorption proportional to Na in the proximal
tubule. At the distal sampling site fractional Ca
and Mg remaining increased significantly and pro-
portionately more than Na. No change in urinary
Na, Ca and Mg was observed following administra-
tion of PTH. However a marked phosphaturia was
demonstrated in all three groups. This was re-
flected in a similar increase in proximal
TF/UFpj in all three groups (0.75, 0.71, 0.94
respectively for each phase). In conclusion
hypermagnesmia 1) inhibits Ca and Mg proportional
to Na in the proximal tubule, 2) inhibits Mg and
Ca to a greater extent than Na in the loop of
Henle and 3) does not affect the phosphaturic
response of PTH at the doses used here.
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•MUSCLE CALCIFICATIONS IN ACUTE RENAL FAILURE DUE TO

RHABDONYOLYSIS AND THEIR RESOLUTION AFTER RECOVERY
OF RENAL FUNCTION. N. Alcmal,* D.A. Goldstein,
N. Telfer,* E. Wilkinson,5 and S.G. Massry (intr.

by D. Hartenbower). Div. Nephrol, Depts. Med and
Radiol., Univ. So. Calif. School of Medicine, Los

Angeles, California.
Four patients with non—traumatic rhabdomyolysis

and acute renal failure were prospectively studied
to evaluate the presence and progression of calcium
deposition in damaged muscle. Conventional radio-
graphy and electron radiography, as well as 99m

technetium diphosphonate (TcDP) scans, were per-
formed during the oliguric phase of ARF and re-
peated after recovery of renal function. Three pa-
tients showed calcium deposition in damaged muscle
by conventional radiography and all by electron ra-

diography and TcDP during the oliguric period.
Upon recovery of renal function and healing of mus-
cle injury, calcification disappeared in all the
patients. In one patient, when studies were re-
peated after one month, ToDP was the only technique
which showed the calcium deposition in damaged
muscle. Marked hypocalcemia (6.3±33 SE) was pre-
sent, but hypercalceaia did not develop during the
diuretic phase. However, serum calcium increased
significantly to 10.2±0.8 mg/dl and fell to 9.i±.12
ng/dl after recovery of renal function. The data
showed that: 1) calcium deposition occurs in
damaged muscle during the oliguric phase and it
disappears with recovery of renal function, 2) TcDP
is the most sensitive technique for detection of
calcium deposition, and 3) the remobilization of
calcium deposits during the diuretic phase under-
lies the rise in serum calcium.

GOODPASTURE'S SYNDROME ASSOCIATED WITH
INFECTIOUS MONONUCLEOSIS (IM) AND TEAR-
GAS (CS). R. Durwood Almkuist, Wilming-
ton, N. C.

An 18 year old male presented with
gross hematuria, hemoptysis, and clinical
signs of IN. During a five day period,
three weeks prior to presentation, he had
been exposed on nine occasions to heavy
concentrations of CS. Heterophil anti-
bodies (flAb) were present 1:512 after
absorption with guinea pig kidney and
negative after absorption with beef red
cells. Circulating anti-glomerular base-
ment membrane antibody (anti-GBM Ab) was
detected by radioimmunoassay (performed
by C. B. Wilson, LaJolla, Ca.). Serum
creatinine was 1.5 mgm/dl. A renal bi-
opsy revealed linear IgG on the glomeru-
lar basement membrane. He improved spon-
taneously and four months later, although
microscopic hematuria was present, nei-
ther HAb nor anti-GBM Ab were detectable
and the serum creatinine was 1.0 mgm/dl.

The stimulus for anti-GBM Ab produc-
tion is unknown; however, both viral in-
fections and exposure to hydrocarbons
have been implicated. The concurrence in
this patient of hydrocarbon exposure and
a viral infection suggests that their ef-
fects may be additive.



SEGMENTAL "HYPOPLASIA" OF THE KIDNEY (ASK-UPMARK).

B.S. Arant, Dept. Pediatr., C. Sotelo", Dept.
Path., Univ. Tenn. Center for Hlth. Sd., Memphis,
TN 6 Jay Bernstein, Dept. Anat. Path. , Wa. Beaumont

Hosp. Royal Oak, MI.
Severe segmental renal atrophy with loss of

parenchymal elements is commonly known as segmental
hypoplasia. The scars appear as cortical depres-
sions, characterized by colloid-filled tubular
microcysts and by a paucity or absence of giomeru-
li, overlying a shrunken medullary pyramid and a
correspondingly enlarged calyx. This lesion has
been identified in 2 biopsy and 17 nephrectomy spe-
cimens taken because of hypertension or nonfunction

from 14 patients, aged 6-23 yr. Eleven patients
had hypertension, which developed in 6 while they
were under observation. Ten had histories of uri-
nary tract infection and 13 evidence of vesico-
ureteric reflux (VUR). Abnormal metanephric dif-
ferentiation (dysplasia) in 2 specimens suggested
an intrauterine origin of the abnormality, in one
in association with posterior urethral valves.

Despite persistent VUR, ureteral dilatation was
usually minimal and muscular hypertrophy negli-
gible. Radiographic studies showed renal scar-
ring, usually with polar or midlateral cortical
defects, but anterior or posterior scars could not
always be visualized. Six patients had with time
radiographic evidence of decreasing renal size,
even after correction of VUR, and in one kidney,
removed after several years of observation, the

parenchyma had become almost completely atrophic.
It is concluded that segmental "hypoplasia" is an
acquired lesion, although it sometimes has intra-
uterine origins, and that it is commonly associa-
ted with VUR, even in the absence of demonstrable
infection.

•EFFECTS OF NaHCO IN THERAPY OF EXPERIMENTAL LACTIC
ACIDOSIS. A.I. rieff, W.J. Leach*, 5 V.C.
Lazarowitz*. Univ. of Calif. 5 VA Hospital, San
Francisco, Calif.

The mortality in patients with lactic acidosis
(LA) exceeds 50%. The mainstay of therapy is in-
travenous (Lv.) NaHCO3, but systemic effects of
this treatment in patients or animals with LA are
not known. Studies were carried out in 3 groups of
animals who had LA induced by either: i.v. phen-
formin (Gp I); diabetes and i.v. 8-hydroxybutyric

acid ('spontaneous LA"-Gp II); or hepatectomy
(Gp III). Prior to therapy, all groups had blood
lactate>7mM, pH<7.2 and HCO3<l2mM. Serial measure-
ments were made of blood pH, pCO2, p02, lactate and
HCO3, of intracellular pH (pHi) in liver and muscle,
and of cardiac output (CO). Animals were treated
with either Lv. NaC1 or i.v. NaHCO3 at rates of
2mEq/kg/hr for 4 hrs. In animals with either spon-
taneous or phenformin induced LA, NaHCO3 resulted
in an 80% increase in blood lactate, no change in
HCO3, and a 50% fall in CO. In addition, pHi fell
significantly in both liver and muscle. In animals
with hepatectomy, i.v. NaHCO3 corrected blood pH
and HCO3, but lactate still increased by 100% and
CO fell by 66%. Mortality was 92%. By contrast,
in animals treated with NaCl, lactate and pHi were
unchanged and CO rose slightly. Mortality was 66%
in NaC1 treated animals.

Conclusions: In animals with experimental LA--
a) i.v. NaHCO3 therapy results in a rise in blood
lactate, fall of pHi, fall in CO, rio change in
blood HCO3 and a 92% mortality in 4 hrs; and b)
i.v. NaC1 results in a fall of pHi, while lactate
and CO are not worsened. Mortality is less than
with NaHCO3. Treatment of experimental lactic aci-
dosjs with NaHCO is detrimental and its clinical
role needs to be3re-examined.

CAJUN VARIATIONS ON ALPORT'S THEME: A NEW SYNDROME.

George L. Bailey, M.D., Scott Swanson, Matthew
Newman, Alfred Bartlett, M.D., Paul Young—F!yman.
The Kidney Center and Tulane University of New

Orleans, Louisiana.
Presented here is a family exhibiting progres-

sive renal insufficiency, deafness, lens opacities,
susceptibility to infections, integument and skele-
tal abnormalities and variable mental deficency.
Family pedigree traces the maternal line back to ti
1700's. A total of 377 persons are included. Of
187 individuals in the recent 3 generations, 41 war
examined, and 16 were found to have the syndrome.
Of the affected, 5 are female and 11 are male; the
males more seriously affected. One male death was
ascribed to the syndrome in l955,another male has
required chronic dialysis since 1977. The follow-
ing lesions were noted in the course of patient
workup: Renal function ranging from normal to ESRD.
Biopsy findings ranging from minimal change to GBM
changes, mesangial proliferation and tubular regen-
eration. One Bx was compatible with RPGN. BUN was.
from 13 to 140mg %, Cr. from 1.0 to 16.8mg %, Cr.
Clearance as low as 3 als/min., 24 hr. urine pro-
tein ranging from less than lOOmgs/1 to 2000mg/i.
Skin — In addition to furunculosis the skin is
coarse textured and heavily pigmented in sun ex-
posed regions. Skeletal — Short broad fingers and a
progressive arthritis beginning in the hands.
Genetic — Transmission follows a sex linked auto-

somal dominant with 50-70% penetrance. Followup
has been in excess of 10 years for selected pati-
ents with review extending back to early 1900's.

Cytogenetic and Dermatoglyphic findings will be
presented.

This we present as a newly recognized clinical

entity.

PATHOPHYSIOLOGIC AND CLINICAL SPECTRUM OF DISTAL
RENAL TUBULAR ACIDOSIS (dRTA). D Batlle' M Roseman
JT Sehy, MF Mozes JAL Arruda, and NA Kurtznian.

University of Illinois, Chicago, Illinois.
Experimental data have suggested the existence

of 3 distinct types of dRTA. Those due to aldoster-
one deficiency or enhanced acid back diffusion re-
spond normally to buffer administration while that
secondary to impaired H+ secretion responds abnor-
mally. In order to characterize the pathophysiolo-
gic mechanisms responsible for its generation in
humans 5 patients with dRTA and 3 controls were
studied. The 5 had nephrocalcinosis(N), chronic

transplant rejection(CR), sickle cell nephropathy(S
S), SC henioglobinopathy(SC) or selective aldoster-
one deficiency(SAD). All patients had hyperchlore-
mic metabolic acidosis and were unable to lower u-

rine pH (except SAD) either with spontaneous acido-
sis or with NH Cl. In response to Na SO infusion
SC and SAD lowred urine pH below 5. wIereas pa-
tients with N, CR and SS failed to lower urine pH
normally. P0 infusion resulted in a significant
increase in rine-blood (U—B) pCO2 (>25mmHg) in the
controls and in the same patients in whom Na0SO,1
lowered urine pH normally; the patients who aiTed
to lower urine pH with Na2SOA also failed to in-
crease U-B pCO., with PO,. Th normal response to
SO and PU adiinistratTon indicates that the dRTA
arse eithr as the consequence of increased acid
back diffusion or aldosterone deficiency. The fail-
ure to respond to S0 or P04 in the other patients
indicates the presence of a secretory defect for
H+. The serum K was normal or low in N and CR and
elevated in SS, SC and SAD. Of the 2 patients with
hemoglobin 5, SC increased K excretion during SO4
infusion whereas SS did not. These data suggest

that hyperkalemia may develop secondary to a gradi-
ent or secretory defect for K.
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RENAL BIOPSY DIAGNOSIS OF UNSUSPECTED MULTI-
PLE MYELOMA PRESENTI1G AS ACUTE RENAL
FAILURE. Wayne A. Border and Arthur H. Cohen,
Harbor General Hospital and UCLA School of Me1icit,
Torrance, California

The association between renal failure and multiple
myeloma (MM) is well recognized, but it is not widely
appreciated that acute renal failure (ARF) may be the
sole presenting manifestation in patients with clini-
cally silent, unsuspected MM in which the diagnosis is
established by renal biopsy. We wish to report four
such patients recently encountered: one was female,
the others male. Their ages ranged from 50-65 years.
All were in good health when they developed vague, nn-
specific complaints including abdominal or chest pain
with shortness of breath (2), or nausea, vomiting and
anorexia (2) for which they sought medical attention.
All patients were hospitalized for diagnostic evaluaticti
and were found to have anemia (4), proteinuri a (4),
hematuria (3) and azotemia (4) in the presence of nor-
mal total protein and albumin (4), serum protein elec—
trophoresis (3), calcium (4), uric acid (3), peripheral
blood smear (4) and skeletal survey (4). All patients
underwent multiple radiographic procedures, without
MM being suspected, which resulted in ARF requiring
acute dialysis. Percutaneous renal biopsy was diag-
nostic of myel oma kidney, based upon the finding of
characteristic refractile, fractured casts with surround-
ing cellular reaction in tubules. Typical casts were
also identified by immunofluorescence. The diagnosis
of MM was subsequently confirmed by bone marrow
examination and urine protein electrophoresis, and
chemotherapy was instituted. ARF occurring in older
patients should suggest the possibility of myeloma
kidney due to clinically silent MM.

A STUDY OF HYPONATREMIA IN A CHRONIC DISEASE FACILI-
TY. Sonia I. Borra, Mirta Casimir,* Avelino Rosales*
and Morris Kleinfeld,* Kingsbrook Jewish Med. Cen-
ter, Brooklyn, New York, N.Y.
The incidence of hyponatremia and its etiology was

determined in 160 randomized patients in a chronic
disease facility.

Three separated serum sodium determinations were
done in a 5 month period and those with values con-

sistently less than l35mEq/L were included in the
study. Patients age, sex, body weight, underlying
disease, medication, amount of salt in the diet and
symptoms associated with hyponatremia were recorded.

Serum BUN, creatinine, glucose, electrolytes, total
protein, albumin, cholesterol, triglycerides, T3 and
T4 and cortisol levels in AN and PM were obtained.
Serum and urine osmolarity were done. A standard
water loading test and minimal urine osmolarity dur-
ing 4 hrs of sustained water diuresis were obtained

in patients suspected of having the syndrome of inap-
propriate ADH secretion. Ability to concentrate the
urine was determined after 12 hrs overnight fluid
deprivation and fasting.

Thirty six patients (22.5%) had hyponatremia.
Seventy five % were 65 years or older. Eight (22.2%)
were salt and water depleted. Fifteen (41.6%) had
the Syndrome of Inappropriate ADH secretion, 3 (8.3%)
had hyponatrernia in association with the nephrotic
Syndrome, one was due to congestive heart failure
and one was due to cirrhosis of the liver. Two pa-
tients (5.5%) had reset osmostat. Six (16.7%) had
pseudohyponatremia, 5 due to hyperglycemia and one
in association with hyperlipidemia.

It is concluded that chronic hyponatremja is a
common disorder in the elderly institutionalized pa-
tient and the most common etiology is the syndrome
of inappropriate ADH secretion.
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EFFECTIVENESS AND COMPLICATIONS IN COMBINED PLAS—
MAPHERESIS AND IMMUNOSUPPRESSIVE TREATMENT OF RAP-
IDLY PROGRESSIVE GLOMERULONEPHRITIS (RPGN). F.
Bruns, 0. Fraley, D. Segel, S. Adler, Univ. of
Pitt. Sch. of Med., Montefiore Hosp., Pittsburgh,
Pa.

One patient with anti—GBM and six patients with
immune complex (IC) mediated RPGN were treated with

plasmapheresis (PL), prednisone (P), and cyclophos—
phamide (C). In 6 of 7 patients mean plasma crest—
mine decreased from 6.2±1.6 to 2.3±.3 mg/dl (p<
.025). One responder later died of P. carinii in-
fection while a second developed progressive renal
failure. The other four patients, followed for

6, 12, 19, and 22 months, currently are without
treatment and have stable renal function with a

mean plasma creatinine of 3.1±1.0 mg/dl. During
the first three months of therapy, four patients
developed serious infections and a fifth had granu—
locytopenia. Infections in three patients included
N. meningitides pneumonia, B, colt septicemia, and
P. carinii infection followed by C. albicans sep-
sis. The patient who died had combined pulmonary
aspergillosis and P. carinli pneumonia. Compli-
cations in these patients were compared to those
in a similar group of 12 patients with IC mediated
proliferative GM treated with P and C, azathioprine
or both. Only one developed a serious infection,
Klebsiella cellulitis. The incidence of compli-
cations is significantly higher in the RPGN pa-
tients treated with immunosuppressive drugs and FL

(p.O36). It appears, therefore, that although
effective in treating RPGN, combined therapy
carries an increased risk of serious infective

complications.

EFFECTS OF NEPHROSTOMY (N) ON RENAL FUNCTION IN
PATIENTS WITH URETERAL OBSTRUCTION SECONDARY TO
ADVANCED NON-UROLOGIC MALIGNANCY. Timothy E.
McNamara and Donald E. Butkus. Walter Reed Army
Medical Center and Walter Reed Army Inst. Research,
Wash, D.C.

Effects of nephrostomy on renal function were
retrospectively evaluated in eleven consecutive
patients with bilateral ureteral obstruction (or
unilateral obstruction of a solitary kidney) secon-
dary to advanced non—urologic malignancy. Mean
age of patients was 47 14 yrs (SD) and mean du-
ration of malignancy prior to diagnosis of obstruc-
tion was 17 9 mo. Renal function was documented
to be normal at the time of original diagnosis
of carcinoma in 8/li (BUN 15.4 + 3.4 and crest =
0.93 .14 mg/dl). Duration of obstruction could
not be ascertained.

(N) resulted in significant improvement in renal
function. BUN and Creat decreased from 80 33 and
12.1 6.3 mg/dl to 34 24 and 2.4 2.0 mg/dl,
respectively (p=<.O05). Mean arterial blood
pressure decreased from 112 22 mm Hg to 89 6mm

Hg (p=<.OO5) and was significantly correlated with
weight loss following (N) (r=.695, p<.O5).
Mean survival following (N) was 6.7 5.3 mo.

Nephrostomy may result in significant improve-
ment in renal function and blood pressure in
patients with bilateral ureteral obstruction
secondary to metastatic malignancy and may add sig-
nificantly to patient survival.



Abstracts 647

HYPONATREMIA IN METABOLIC ALKALOSIS (ME) - RELA-
TION TO RENAL FUNCTION AND HYPERCAPNIA. P.
Cadnapaphornchai, S. Taher and F,D. McDonald.

Department of Medicine, Wayne State University,
Detroit, Michigan.

After vomiting, volume mediated ADH release may
cause renal water retention leading to partial
correction of volume deficits at the expense of
hyponatremia. We evaluated the incidence and

degree of this hyponatremia in 18 patients (pta,)
with vomiting-induced ME and correlated its degree
with the degree of atotelnia and alkalosis. The
results, expressed in mean + SEN are:

Non-Azotemic Azotemic P

No. of pts. 10 8

Age (years) 52 + 5 48 + 4 (NS)
Systolic EP 137 6 111 ÷ 10 ( .05)
Diastolic BP 82 + 3 73 + 7 (NS)

NA4 (mEq/L) 119 + 2 129 2 C .01)
K4- (mEq/L) 2.7 + .2 2.6 + .1 (NS)
Cl (mEq/L) 66 + 2 56 + 3 ( .02)
CO2 (mEq/L) 36 + 2 44 + 3 ( .05)
Creatinine (mg/dl) 1.1 + .1 5.1 + 0.7 ( .001)
BUN (mg/dl) 17 + 3 68 + 9 ( .001)
pH 7.56 ÷ .02 7.58 + .03 (NS)

pCO2 35 + 2 48 + 4 ( .01)
PD2 824-6 704-7 (NS)

Urine pH 6.6 + .3 6.3 ÷ .4 (NS)
These results suggest that in azotemtc ME, hypona—
tremia is mild, and the verttilatory response to

ME appears appropriate. Although continuing
water drinking prevents azoteinia, the attendance
severe hyponatremia is associated with relative
overventilation and inappropriately low pCO.

SYNDROME OF INAPPROPRIATE ANTIDIURETIC
HORNONE SECRETION(SIADH) IN CHRONIC
SCHIZOPHRENIA. P. Cadnapaphornchai, S.
Taher, F.D.McDonald. Dept. of Medicine
Wayne State University, Detroit, Michigan

During a period of 15 months, 6
patients, 4 females and 2 males, with
chronic schizophrenia (CS) were admitted
for 7 episodes of symptomatic hyponatrenia.
Most patients gave a history of agitation,
restlessness and preoccupation. Mean age
was 46.5±3.4 years (Mean±SEM). Symptoms of
hyponatremia included restlessness, con-
fusion, disorientation and seizures.
There was no clinical evidence of cardiac,
hepatic, thyroid or adrenal disorders.
Their serum_values were Na+ 113+1.6, K+
3.7+0.1, Cl 81±3, CO2 18±1 (alT in mEq/L),
BUN 6+0.8 mg/dl, Cr 0.6+0.1 mg/dl and Posm
230+5mOsm/KgH 0. The urinary values were
UNa 46+11 mEqL, ljosm 295±36mOsm/KgH 0
and 0/Posm 1.28±0.2. Four patients hd
been on fluphenazine RC1 (Prolixin), one
on haloperidol (Haldol) and one on thiori-
dazine HC1 (Mellaril). In 4 patients,
minimum Uosm following a standard water
loading test performed 7-12 days after
admission was 73.6±8.5rnOsm/KgH2O includ-
ing 2 receiving Prolixin, Impaired uri-
nary dilution during exacerbation of
CS is not rare and is most likely the
result of SIADU. Reversibility with psy-
chiatric improvement is the rule.

• FRACTIONAL CLEARANCE OF NEUTRAL AND ANIONIC MACRO-
MOLECULES IN THE NEPHROTIC SYNDROME. Brian,3.
Carrie* and Bryan D. Myers. Stanford University
Medical Center, Stanford, California

To examine the glomerular barrier defect re-

sponsible for massive proteinuria, 18 nephrotic
subjects with: minimal change glomerulopathy (MCG);
focal glomerular sclerosis (FGS); diabetic glomeru-
losclerosis (DOS); and 7 normal subjects (N) were
examined. Fractional clearances (0), using inulin
as a reference solute, were determined for: neutral

dextrans (D), molecular radii (r) l8-44A, using gel
chroatography and anthrone assay; albumin (alb),
r=36A, isoelectric point (pI)=A.8; instunoglobulin G
(C), r=42, p1=6.4—7.2. Alb and S were determined
immunochemically. Results include: Mean±SE,
*p<,O5 vs. control, tp<.025 vs. MCG.

0D36(r) °D42(r) ®Aib.l0'5 0.10_
N (n=7) .26±.Ol .ll±.O1 .Q.5 —0.2
MCG (n=6) .l6±.Ol* .06±.Ol* 191±67 13±5
FGS (n5) .15±.04* .O6±.O2* 396±115 l46±49t
DOS (n=7) .26±.02t .12±.Olt 1430±59t 89l±lSlt

Compared to N, oD was significantly depressed in
MCG and FGS between r=22-44g, suggesting a reduc-
tion in mean glomerular pore size, whereas it was
unchanged in DOS. In MCG the large decrease in
°G°Alb compared to N suggests loss of electrosta-
tic retardation. The absence of increased mean
pore size in FGS and DOS and the disproportionate
increase in OC:OMb, compared to MCG, is consist-
ent with the formation of isolated membrane
defects. These defects are so large as to be
neither charge nor size discriminatory at or below
r=42A. These defects result in massive increases
in the normally minute ®protein' but are less

apparent for the much larger 00.

UROLIThIASIS (U): ENVIRONMENTAL AND GENETIC
FACTORS. D.N. Churchill,* C.M. Maloney,* 0,
Fodor* and N.H. Gault. Faculty of Medicine,
Memorial University of Newfoundland.

A study of U prevalence and the relative
contribution of genetic factors and drinking
water was completed in 6 districts in Nfld. One
hundred and twenty Stone formers (F) were
identified in the random sample of 1112 adults
interviewed. The male prevalence was 15.7%
(2.3—28.6%); females 8.3% (3.7—11.7%). The mean
drinking water hardness was 39 ppm CaCO3
(7—89 ppm). Neither mean drinking water hardness,
copper, zinc, iron, silicate, sodium, magnesium
nor manganese concentrations in drinking water
showed significant correlation with prevalence.
The U prevalence (%) in first degree relatives
of F and non—formers (NP) is shown in the table.

Parents Siblings Offspring
Father Mother Brother Sister Son Daughter

(F) 17,1 12.0 6.0 6.3 5.9 6.1

(NP) 6.4 4.4 3.1 3.1 4.1 3.1

(F/NF) 2.7 2.7 1.9 2.0 1.4 2.0
For F there was a positive family history in at
least one first degree relative in 39%; for NF
20%. The heritability (h2) according to the
method of Falconer was .42. The range of
drinking water hardness was too small to
demonstrate an environmental effect but the high
prevalence in soft water areas is consistent
with reports from North America and Britain. A

major genetic factor is suggested by the familial
incidence,
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FAILURE OF CHRONIC CLONIDINE(C1) THERAPY TO ALTER
INDICES OF SYMPATHETIC NERVOUS SYSTEM ACTIVITY

(SNSA)jrvinq_Coher*,DT O'Conno,'R Prestorl,RA Stone.
Veterans Admin. Hosp. & U of CA, San Diego, CA.

Previous studies have demonstrated decreased cat—
echolamines in response to acute Cl use and suggest
that its antihypertensive effect is due to a de-
crease in SNSA. There is no documentation of a simi-
lar effect after chronic Cl. We studied 13 hyperten-
sive males during unrestricted dietary salt on pla-
cebo(P) and Cl for 1 month each. We measured whole
blood volume(WBV)using 1125 albumin,mean arterial

pressure(MAP),supine renin(SPRAhp]asma dopamine—g-
hydroxylase(DBH, a marker of SNSA),24-hr urinary

catecholamines(CAT),vanillylmandelic acid(VMA),meta—
nephrines(MET) and kallikrein activity(UKa, a meas-
ure of a renal vasodilator). Results as mean SEM:

MAP MET CAT WBV SDBH SPRA Uka

iiiiI1j ug/24h mg/24h 1iT TU7t ATT EU/24h
ml /h

P 104.62 207.36 133.27 5058 32.71 0.66 10.22
5.01

Cl 84.43 283.55 131.00 5392 37.68 0.35 8.68
±3.14 ±38.29 ±24.61 ±372 ±4.89 ±0.08 ±2.90

Using paired t-tests there were no significant dif-
ferences in these parameters with the exception of
SPRA(p'zO.03) and MAP(p<O.O1), both of which reduced
with Cl. MAP correlated with SPRA/UKa(r0.50).Du-
ring P and Cl, SDBH correlated with urinary MET(r

0.60,0.57 respectively)and CAT(r"O.71,O.69 respec-
tively). We conclude 1)SDBH correlates with urinary
CAT and MET both on and off drug;despite these cor-
relations no index of SNSA decreased with chronic
Cl.2)decreased SPRA on Cl may be related to its an—
tihypertensive effect as evidenced by the correla-
tion between MAP and SPRA/Uka3)WBV did not increase
on chronic Cl unlike other antihypertensive drugs.

DETERNINANTS OF MEAN ARTERIAL PRESSTJRE(MAP)IN PA-
TIENTS WITH RENAL PARENCHYMAL DISEASE(RPD).
IM Cohen*,JA Mitas,SB Levy,R Frigon*,RA Stone. VA
Hospital & University of CA, San Diego, CA.
We have previously reported a possible role for

deficient urinary akllikrein activity(UKa)in the
hypertension of patients with RPD on an unrestric-
ted salt diet(H)(NEJM 299:162,1978). To better
characterize the physiologic meaning of this obser-
vation we studied 14 men with RPD on both H and re-
stricted salt diets(L). We measured MAP,whoie blood

volume(WBV)using 1-125 albumin,UKa,supine plasma
renin activity(SPRA),creatinine clearance and renal
plasma flow by the clearance of p-aminohippurate.
Renal vascular resistance(RVR),fiLtration fraction
(FF)and renal blood fJ.ow(RBF)were calculated from
these data, Results are mean ± SEM:

MAP SPRA IJEa RBF RVR WBV

mmHg ngAi/ EU/24h ml/min dyne. ml
mi/h sec.cm'5

H 104.06 0.96 1.38 473.82 2418 3912
± 4.18 ±0.18 ±0.51 ±72.69 ±480 ±241

L 93.62 2.46 4.18 368.82 2772 3388

± 3.53 ±0.54 ±1.63 ±55.46 ±504 ±263
Using paired t-tests, Ul(a increased on L(p<0.04)as
did SPRA(p<O.O1). There was no change in FF but RBF
decreased on L(p<O.03) and RVR increased(p<O,05).
WEV decreased an L(p<O.02) as did MAP(p<O.02). Ex-
tended linear regression to assess the determinants
of RBF revealed a significant correlation(R=O.85,

p<O.O1)with SPRA,UKa,MAP and RVR. Similarly, MAP
correlated with SPRA,UKa,RBF and WSV(r..0,62,p<O.05).
SPRA/UKa also correlated with RVR(r..0,62), We con-
clude: l)on H, MAP in RPD is multifactorial inclu-

ding deficient UKa; 2)on L, MAP appears best rela-
ted to WBV despite a blunted UKa response.

PATHOPHYSIOLOGICAL EVIDENCE OF GENTAMICIN(G) NEPHRO-
TOXICITY IN THE NEONATAL PUPPY. R.H. Cowan,A.F.Juk-
kola* and 8.S. Arant,Jr.,Univ. Tena. Ctr, Health
Sci.,Depts of Pediatrics and Path., Memphis.

G nephrotoxicity is noted less often in neonates
than adults but occurs with prolonged therapy. A
study to explain this difference was done in 11

puppies given C from birth(5.Otng/kg/day for 7 days,
then 7.5mg/kg/day) as two daily IN injections(E)
and 17 littermate controls paired for birthweight
given an equal volume of saline(S). Experiments
were performed at 1O(n6),20(n5) and 3O(n6)days.
Serum creatinine,hematuria,proteinuria and cylind—
uria were not different at any age. Inulin clear-
ance increased significantly with age in S(r.55,
p<.O5) but not E(r.33,p0.2). Tubular reabsorption
of phosphate was similar at 10 and 20 days but was
different at 30 days(8O.2±12.9% for S,54.6±16.1%

for E,p<.O5). Although dry kidney weight(DKW) in-
creased with age in S(r.65,p<.01) and E(r.86,
p<.OOl) it was 1.5 times heavier in E at 30 days.

GENTAI.IICIN(RIA) 10 20 30 day

Plasma, pg/mi 4.6 ±1.2 5.4 ±1.7 4.9 ±1.0
OC, mglg DEW 1.29±1.5 5.89+4.7 5.83±3.6
3M, mg/g DEW 1.33±1.0 3.92±3.5 2.44±1.0
(OC—outer cortex; JM—juxtamedullary cortex; iS+SD)
OC/JM G increased with age(r.55,p<.OS). Electron

microscopy of proximal tubular epithelium noted
cytosegrasomes at 10 days,progressive tubulorrhexis
at 20 and 30 days,more pronounced in 3M than OC
nephrona, and evidence of regeneration at 30 days.
it was concluded that renal tubular damage occurs
during C therapy in the neonate prior to impaired
renal function. The normal redistribution of blood
flow from 3M to OC nephrona after 10 days of life
in the dog serves to minimize G accumulation and

damage in OC nephrons and to preserve function.

•REDUCED METABOLISM AND INTESTINAL ABSORPTION OP
D-XYLOSE IN RENAL FAILURE. R. Craig,* T. Gibson,
P. Murphy,* and A. Quintanilla. Sect, of Castro—
enterology and Renal/Hypertension, V.A. Lakeside

Rosp. and Northwestern Univ., Chicago, Ill.
The intestinal absorption and non—renal clear-

ance (Cl) of furosemide is reduced in renal
failure (RF). To determine if malabsorption and
impaired Cl are unique to furosemide or are a
more generalized problem in RF, we studied the
pharmacokinetics (PH) and absolute bioavailability
(AR) of D—xyiose CX) given to 12 subjects with
normal renal function (N), CrC1 9Oml/min, and to
5 hemodialysis patients (H), CrCl 3ml/min. None
had primary bowel disease. All received 25 gm of
X P0 and 10 gms IV on separate occasions. Urine
and blood were collected for 24 hrs. PR and AR of
X were determined using a 2 compartment PH model
and the SAA11—23 program. Results (mean±SD) are
given in the table. Volume of distribution (Vd)
was not significantly different in N and H. Renal
clearance (C1E) was 49% of the total clearance
(Cl) in N. Cl representing metabolism, was
reduced in II compared to N (p 0.001). X half
life (tl/2) was significantly prolonged and AR
reduced in H compared to N (p 0.001). The im-
paired metabolism and intestinal absorption of X

may reflect a more generalized defect in end stage
renal disease.

Va
L/kg

N 0.22+0.05
11 0.29+0.06

C1E
L/min,
0.089+0.02

0

tl/2
mm.
4.9+11.0
348+76.0

Cit
L/min.

N 0.180+0.03
11 0.041+0.01

Cl
L/min,
0.091+0.03
0.041+0.01
%AR

69+14
46±9.0
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•BEROIN NEPUROPATHY:' A CLINICO-PATHOLOGIC AND
EPIDEMIOLOGIC STUDY. Eugene Cunningham*, Johannes
Brentjens*, Maria Zielezny*, Giuseppe Andres and
Rocco Venuto: (intr. by Sidney Anthone). Depts. of
Med., Path. and Social and Preventive Med., SONY at
Buffalo, Buffalo, New York.

The existence of a nephropathy secondary to in-
travenous heroin use is still a matter of debate.
To determine whether heroin use and renal disease
are associated, a clinico—pathologic study with an
epidemiologic approach was undertaken in the Buffalo

Standard Netropolitan Statistical Area (SMSA).
Over the past 10 years, 23 addicts presented

with nephrotic syndrome and/or renal insufficiency.
All patients were black males 18—45 years of age.

Kidney biopsies performed on 21 patients uniformly
showed aclerosing glomerulonephritis (SC). End
stage renal disease (ESBD) developed in 15 of

these patients.
For epidemiologic evaluation, the data encom-

passing the last 4.5 years and restricted to the
18—45 age group were used. A total of 42 patients

were diagnosed by renal biopsy as having SG.
Eleven cases of SG (26%) were found in patients
with a history of heroin use. Based on a 500,000
population at risk and approximately 4000 heroin
addicts in the Buffalo SNSA, this observation was
significant (p< 0.000001). The incidence rate of
SG in black male addicts was 30 times greater than
in black male non—addicts.

Of 98 patients who developed ESRD during the
same period, 13 (13%) had a history of heroin use
(p< 0.000001). The incidence rate for ESRD was 18

times greater in addicts than in non—addicts.
The present investigation confirms the existence

of heroin associated SC in black males. Heroin
use appears to be a major risk factor for ESRD.

PRESENTATION OF SYSTEMIC VASCULITIS AS
NECROTIZINC GLOMERULONEPHRITIS. Albert M.
DeFabritus, Raymond L. Sherman, Janet A.
Mouradian* and Michael D. Lockshin.* De-
partment of Medicine and Pathology, Rogosin
Kidney Center, Cornell University Medical
Center, New York, NY

Necrotizing glomerular capillary lesions
can be seen in various types of glomerulo-
nephritis as well as vasculitis. Eight pat-
ients with hematuria, proteinuria,azotemia
and an increased ESR had diffuse prolifera-
tive or scierosing glomerulonephritis and
glomerular capillary necrosis on renal
biopsy. All had systemic symptoms, suggest-
ing multisystem disease such as fever,

arthralgia, myalgia, myositis, neuropathy
and skin rash. Hypertension was present in
only one patient. Systemic lupus erythema-
tosus and Wegeners granulomatosis were
excluded by appropriate studies. Biopsies
of several extra—renal tissues did not
reveal vasculitis. The renal arterial ves-
sels outside of the glomeruli were all
normal. All but one patient, who improved
spontaneously, respondedth corticosteroid
therapy.

Diffuse proliferative GN with capillary
necrosis can be the only histologic evid-
ence of systemic vasculitis, and, when
accompanied by systemic symptoms suggest-
ing vasculitis, may respond to corticO-
steroid therapy.

•A CONTROLLED TRIAL OF PLATELET INHIBITOR DRUGS IN
MEMBRANOPROLIFERATIVE GLOMERULONEPHRITIS (MPGN).
3. V. Donadio, C. F. Anderson, 3. C. Mitchell,
V. U. Fuster,* K. K. Holley, and D. M. Ilstrup.*

Department of Medicine, Mayo Clinic, Rochester, MN
Recent evidence suggests that increased platelet

destruction has a pathogenic role in MPCN. By
placebo, double—blind design, we studied the
effects of platelet inhibitor drugs both on the
glomerulopathy and invivo platelet survival in
children and adults with MPGN. Patients were
assigned to treatment within 2 strata: renal func-
tion at entry and duration of disease. In one

treatment arm, patients received dipyridamole (D),
225 tug/d, and aspirin (A), 975 mg/d, for 1—year,
and in the other arm patients received matched
placebo tablets. Fifteen patients in each treat-
ment group completed at least 1—year of study, In
the placebo—treated group, renal function decreas-
ed significantly; average iothalamate clearance
(C0t) declined 25 ml/min/l.73 M2/yr (P .02) and
serum creatinine (cr) rose 1.6 mg/dl/yr (P.O2).
In the D&A—treated group, average Ciot decreased
8 ml/min/l.73 M2/yr (P. 38) and cr increased 0.5

mg/al/yr (P.l2). The average difference in C0
and cr is not significantly different between
treatment groups. Paired pre— and 1—year treatment
renal biopsies in 3 placebo— and 3 drug—treated
patients showed a decrease in mesangial cell pro-
liferation in the biopsies of D&A—treated patients
but no change or an increase in inesangial matrix
and deposits in biopsies from both groups. 5-Cr—
labeled platelet survival was shortened in 7/10

patients and improved to normal only in patients
receiving D&A who had stable renal function. The

results, thus far, suggest that D&A may stabilize
MPGN by reducing platelet consumption.

CLINICAL OCCULT DIFFUSE PROLIFERATIVE LUPUS
GLOMERULONEPHRITIS. Arnold R. Eiser*, Sheila M.
Katz, and Charles Swartz. Dept. of Med. & Path.,
Hahnemann Medical College & Hospital, Phila., Pa.

Our study concerns the occurrence of clinically
significant glomerular lesions in patients from

systemic lupus erthyematosus (SLE) who lacked
clinical evidence of renal involvement. 13 patients
with SLE who had normal urinalysis, absence of pro—
teinuria, and normal serum creatinine underwent re-
nal biopsy, 3 of 13 cases had diffuse proliferative

glonierulonephritis (Group I). Histology revealed
segmental fibrinoid necrosis, heniatoxylin bodies,
and neutrophilic infiltration as well as diffuse

mesangial hypercellularity. Immunofluorescent stu-
dies revealed substantial deposits of IgG, 1gM and
C3 in capillary walls as well as in the mesangium,

and EM revealed subendothelial deposits. Group II
consisted of those cases whose histology did not
portend a poor prognosis. 4 had mesangial prolifer-
ative glomerulonephritis, 3 had focal proliferative
glomerulonephritis and 3 had minimal mesangial wid-
ening. The values of inulin clearance in Group I

did not differ significantly from those of Group
II. Patients in Group I had a mean age of 19±4
years a value significantly lower then Group II
(4l.8lO yrs.), p(.005. Our study documents the oc-
currence of clinically occult diffuse proliferative
glomerulonephritis in SLE. It underscores the im-
portance of renal biopsy in patients with SLE des-
pite the absence of clinical evidence of renal in-

volvement, particularly in patients under 30 years
of age. The relationship of clinically occult dif-
fuse proliferative lupus nephritis to age of the
patient may be a factor explaining the previous
conflicting reports in regard to this clinical

entity,
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USES MID MISUSES OF SELECTIVITY OF PROTEINIJRIA
Demetrius Ellis. Children's Hospital of Pittsburgh
and University of Pittsburgh School of Medicine,

Pittsburgh, Pennsylvania.
The present study was undertaken to evaluate

the clinical usefulness of protein selectivity
determinations in children with the nephotjc
syndrome. Rapid and precise immunonephelometric
protein assays were used to measure albumin,
transferrin, IgG ando2-macroglobu1in in serum
and in 24—hour urine aliquots of 41 children with
histologically confirmed forms of the nephrotic
syndrome; 15 had minimal changes, 16 focal glomer—
ulosclerosis and 10 membranoproliferative ON.

Protein clearances were determined by standard
methods, and computation of the estimated error
variance and Tukey's "t" test were performed.
This multiple comparison procedure failed to show
any significant difference between the clearances
of the 4 proteins measured. Moreover, plots of
protein selectivities revealed considerable over-
lap among the 3 groups of patients and, in many
instances, a linear relationship was not possible
since transferrin clearances surpassed those of
albumin.

These data show that the considerable overlap
in the computed protein selectivity measured in
non—standardized urine collections does not per-
mit prediction of histopathology in these most
commonly encountered forms of childbood nephrotic
syndrome. Therefore, measurement of selectivity
as presently conducted has little clinical use-
fulness in the diagnosis and management of these
patients. However, serum and urinary protein
neaurements may be useful in explaining specific
serum protein alterations.

TREATMENT OF GOODPASTURE'S SYNDROME BY PLASMA-
PHERESIS AND IME[JNOSUPPRESSION. Stephen B. Erick—
son*, Stephen B. Kurtz, James V. Donadio, Keith
Holley, Jorge Velosa*, Curtis B. Wilson and Alfredo

Pineda*. Mayo Clinic, Rochester, MN and Scripps
Clinic and Research Foundation, La Jolla, CA.

Five consecutive patients with well documented

Coodpasture's syndrome (GS)——pulmonary hemorrhage,
gloinerulonephritis and antiglomerular basement
membrane (anti—CBM) antibodies——were treated by
plasmapheresis and immunosuppression. The effects
of this therapy on 1) anti—GBN antibody titers,
2) hemoptysis and 3) renal function were observed.
All patients survived, An average of 5247 ml of
plasma (range 4414—6048) were removed over approxi-
mately 3 hrs and replaced with 4000 ml of albumin
or purified plasma protein fraction and 500 ml
fresh frozen plasma per exchange. An average of
11 exchanges/patient (range 7—18) were done over
22 days (range 12—29). Prednisone 60 mg/d was
used concurrently in all patients as was cyclo—
phosphamide 2 mg/kg/d in 4 of 5 patients. Sera
from each patient were Sent to the Communicable
Disease Center to measure influenza antibody ti-
ters. Anti—GEM antibody titers fell with treat-
ment in all cases. Hemoptysis in 3 patients and
recurrent hemoptysis in 2 patients responded

promptly to plaamapheresis. Two patients pre-
senting with severe renal failure required chronic
dialysis while 3 patients who had serum creatinine
levels <2,1 mg/dl before treatment improved (1)
or stabilized (2). One patient showed a four—fold
rise in antibodies to influenza A. We confirm
that plasmapheresis and immunosuppression is a
promising method of treatment in GS and is particu—

larly effective in controlling severe pulmonary
hemorrhage.

RENIN, ALDOSTERONE, AND PROSTAGLANDIN ACTIVITY IN
SALT-WASTING NEPHROPATHY. W. F. Falls, Jr. arid

W. K. Stacy. VA Hospital and MCV, VCU, Richmond,
Virginia.

Two patients with severe azotemic salt-wasting
nephropathy had measurements of plasma renin

activity, plasma aldosterone concentration, and
urinary aldosterone excretion on several different
occasions in States of both volume contraction
and volume expansion. These results were com-
pared to the measurements of similar indices in
,2 normals and 69 patients with various types of
renal disease but without salt wasting. When
compared in relation to urinary sodium excretion,
the levels for each index tended to be elevated

in the salt-wasting patients, suggesting hyper-
activity of the renin-aldosterone system even
in the expanded State. Because of possible
prostaglandin contribution to the pathophysio-

logic process each patient was given a prosta—
glandin synthetase inhibitor, indomethacin.
This agent resulted In an abrupt fall in mean
creatinine clearance of 59, plasma renin activity
of 62, plasma aldosterone concentrations of 37,
urinary aldosterone excretion of 45?i, arid urinary
sodium excretion of 3k. These data suggest that

prostaglandin activity may be of importance in
the pathogenesis of salt-wasting nephropathy and
may contribute to the hyperactivity of the rerun—
aldosterone system seen in this disorder.

TOTAL PANENTEFAL NUTEITION (TPE) IN ACUTE RENAL
FAILURE (ASP). E. Feinatein, N. Healy,*
M. Blumenkrantz, A. Koffler, H. Silberman,*
E.G. Massry, J. Kopple. LAC/USC Med Ctr, VA Wads-
worth Hoap, UCLA Sob Ned, Los Angeles, CA.

Malnutritidn may contribute to the high mortali-
ty in AEF. TPN was evaluated in patients (pta)
with PEP who could not receive adequate enteral
nutrition. 23 pta were randomly assigned to one of
3 TPN regimens: glucose (G) alone (n5), G and 2lg
essential amino acids (EAA)/day (n9) or G, 2lg FAA
and 20.5g nonessential amino acids (NEAA)/day (n9).
With each regimen, 16 pta received no more than
2050 keal/day; maximum intake in 7 other pts aver-
aged 3903±537 SD kcml/day. Pts were treated for
9.6 (l36) days with TPN. 18 pts required dialysis.
Serum P and K during nondialyals periods stabilized
or decreased in 15 pts and infusion of K and P was
often necessary. Serum glucose >6Omg% occurred in
13 pta. Pta were often hypercatabolic and average
urea N appearances were >8 g/day in 10/20. Protein
balances as indicated by N intake minus urea N ap-
pearance were usually markedly negative and did not
differ among the 3 groups. N balances measured in
5 pts were all negative. Serum albumin and trans—
ferrin often fell markedly. Plasma EAA and NEAA
fell in each pt receiving Galone but not in the
others. 8 pta recovered renal function, 5 of whom
survived; in none of these was shock or sepsis the
cause of ABF. Blood chemistries, urea N appearances
and clinical course were not improved with higher 0
infusions. Pts with ARF from shock or sepsis and
impaired enteral function have a poor prognosis.
Low amounts of G alone, FAA or EPA and NEAA do not
correct hypercatabolism. Increased calories do not
improve prognosis. Increases in both amino apds
and calories may be necessary to reduce the marked
catabolic response in these pts.



TASTE AS A MEASURE OF UREMIA; ALTERED TASTE PER-
CEPTION IN UREMIA AND DIABETIC RENAL FAILURE. M.M.
Avram, A. Fornari and V. Fornari. The Long Island

College Hospital, Div. of Nephrology, Brooklyn,
New York.

Factors contributing to malnutrition in uremia
include toxic metabolites, and a loss of taste a-
cuity with subsequent disinterest in food. We have
previously reported the inverse relationship be-
tween taste acuity and the level of uremia and ex-
tend our investigation to diabetic uremics. Taste
was tested in four separate qualities: salt,
bitter, sour and sweet, the detection and recogni-
tion thresholds were clearly defined and smokers
excluded from this prospective study. The patient
population was divided into three groups. Group I:
10 volunteers with normal creatinine clearance

(Cr/Cl), mean age 52 years (range 18-62). Group II
consisted of 8 patients, 5 men and 3 women, mean

age 51 years (range 23-68) with Cr/Cl less than S
ml/min. on maintenance dialysis (M.D.) known not to
have abnormal glucose tolerance prior to onset of
uremia. Group III: 8 patients, 4 male, 4 female,
with Cr/Cl less than 5 ml/min. mean age 51 yrs.
(range 27-63), known to have required insulin for
diabetes prior to onset of uremia.

Tabulated results reveal that there was a sta-

tistically significant ( 005) difference in de-
tection and recognition thresholds between the 3
groups: I normal, II non-diabetic uremic and III
diabetic uremic with worsening taste acuity in the
same order.

It is inferred from this prospective study of
age and sex matched individuals that residual
taste may measure the degree of uremia and that
diabetic uremics are more hypogeusic than nondia-
betic uremics.

NENBRANOPROLiFEP.ATIVE GLaIERULONEPHRITIS (MPGN)
ASSOCIATEI) WITh MALABSORPTION AND DIABETES
NELLITUS (DM). N. Freundlich, S. Gallego', R.
Scovino*., Departihent of Pediatrics, Universidad
Central de Venezuela, Caracas Univ. de Carabobo,
Valencia, Venezuela.

Nenbranoprol iferative glonerulonephritis has
been described associated with a variety of enti-
ties like systemic lupus erythematosus, partial
lipodistrophy, infected ventriculo-atrial shunts,
all of which have a presumelinnunological sub-
strate. We are reporting a case wherein MPGN was
associated with diabetes nellitus and nalabsorp-
tion due to an allergic gastroenteropathy.

A 3-year old boy was referred to us because of
proteinuria, microscopia hematuria, hypertension
and bulky stools of 3-nonth duration. He appeared

moderately ill, with a prominent abdomen; EP 170/
120 imnflg, hepatonegaly and 1+ edema. Initial
work-up disclosed a fasting blood sugar of 220
mgi, a 24-h protein excretion of 1.2 Gm, serum
albumin 2.5 Cmi, serum cholesterol 410 mgi with
a normal renal function (creatinine clearance 200

nl/nin/1.73 n2). C3 96 ng% (normal 62-212), C4
6.0 mgi (normal 15-44). Daily fat stool excretion
averaged 5.2 Gm. D-Xylose absorption test re-
vealed a mild impainaent. Renal biopsy disclosed
type I NPGN. Liver biopsy and sweat test were
normal. Intestinal biopsy showed partial villous
atrophy Grade I and marked eosinophilic infiltra-
tion.

In summary, we are reporting what appears to be
the first case in which the association of NPGN
with allergic gastroenteropathy and 114 has been
recorded. The possibility of an ianunological link
among these entities remains to be determined.

•IDIOGENIC ANIONS IN ANION GAP METABOLIC ACIDOSIS.
P. Gabow, P. Fennessy,* P. Gross,* S. Goodman,*
and R. Schrier. Univ. Cob. Ned. Ctr., Denver, CO

A prospective study was undertaken to delineate
the composition of the anion gap in 54 patients
with anion gap metabolic acidosis. In these

patients the mean anion gap was 25 mEq/L. Lactic,
pyruvic, B—OH butyric, acetoacetic and citric acid
were measured by enzymatic methods. Independent
of the etiology of the metabolic scidosie, these
organic acids (OA) accounted for only a mean of
46% of the anion gap increment (ft) over 12 aEq/L.
In 22 of these patients a gas chromatographic,
mass spectrometric technique was used to screen
for other medium chain OA. While this technique
confiraed the presence of the above OA, no addi-
tional medium chain OA were detected. In 16
patients with lactic scidosis (blood lactate >4
irId/L) the enzymatically measured OA accounted for
59% of ft. In 13 patients with diabetic keto—
acidosis, 58% of ft was due to the OA; and in
alcoholic keto—acidosis 42% of ft was due to the
OA. There was a significant inverse correlation
between the percent of accountability for fA and
the serum pH. The patients with a pH of <7.35 had
an accountability of 55% while patients with a pH
of >1.5 had a significantly lower accountability
of 28%, p<.O2. This may be partially due to the

effect of pH of plasma protein electronegativity.
Thus, the previous assumption that keto—acids and
lactic acid generally account for ft in metabolic
acidosis is only partially true. Since idiogenic
anions accounted for approximately 50% of ft in

the present study, other OA, perhaps volatile
short chain acids, may be as important as keto—
acids and lactic acid in anion gap metabolic
acidosis.

ANTIBO0Y COATING OF URINARY BACTERIA FROM PATIENTS
WITH INDWELLING CATHETERS. M.L. Gelman and Z.
Micus.* St. Elizabeth's Hospital and Tufts

University School of Medicine, Boston, Mass.
The incidence of urinary tract infsction(UII)

in patients with chronic indwelling foley cathe-
ters (Pc) is given between 14 and 40%. The inci-
dence of ascending infection in these patients
is not clear. We have employed the technique of
antibody coating (ACE) to assess the incidence
and progression of upper tract infections. Thirty
patients with chronic PC drainage had urine
aseptically collected then inoculated onto sev-
eral culture media. Urines with)105 organisms
were tested by ACB weekly for three weeks and
monthly for two months. Antihiotics were used by
nonparticipating physicians with no access to
these data. The average age was 66 yeers.Eighty—
five per cent were female and 15% were male.All
30 patients had)l05 organisms on colony count
(CC). The first week, 15 of the 30 patients were
ACE positive; the second week 13, and the third
week 14. For the initial three week period 8 pa-
tients remained persistently ACE positive, 10
patients remained persistently negative, 5 pa-
tients converted from negative to positive, and
6 patients converted from positive to negative.
No correlation of ACE status and antibiotic
usage could be drawn. We find a 100% incidence
of CC)lOS in patients with chronic PC drsinage.
Approximately 50% at some tine had upper tract
involvement. Twenty—seven per cent were unable
to rid themselves of upper tract involvement,
end all 100% of these had systemic signs of in-
fection. Thirty per cent never demonstrated up-
per tract infection, and 20% of this group
showed systemic signs of infection. ACE testing
appears to be a successful means of establishing
significant upper tract infection in patients with
UTI and PC drainage.
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•ULTWWIOLET PHCYE)ThEPAPY CF URR4IC PE(JPflUS:
IL*3—TERM RESULTS lND PCESIBLE ?XH1ISM CF
TION. B.A.Gilchrest,* J.WJe, R.S.Brcn,
T.I.Steinman, and K.A.Pirndt.* Depts. of Derm. &., Thorndike Laboratory, Beth Israel Hospital,
Harvard dica1 School, Boston, W.

Phototherapy with sunbern-spectrum ultraviolet

light (UVB) is a safe effective treabnt for
uraaic pruritus. We have stndied the mechanism
of this beneficial. effect and the optimal treat-
merit schedule.

Half-body treants; Seven pruritic dialysis
patients were treated twice weekly for four weeks
with UVB to one-half of the body arid OVA (placebo)
to the other half. All patients noted general-
ized inprovtnt without localization of benefit
to the UVB side, suggesting a systenic effect of
UVB.

Influence of treabint frequency: three treat-
merit schedules were cttarod: A once weekly for
6 weeks (N=8); B—twice weekly for 4 weeks (N=l8)
and C-three tines weekly for 2 weeks (N=l2).
Group resionse rates, by the last treatment were:
A—75%; B—83%; C—67%. Three of the 4 patients
initially unresponsive in group C resnded
during the tao weeks follcing their last treat-
merit, bringing the group C response rate to 92%,
and indicating a lag period before response.
Twelve patients relapsed (mean ranission 3.3
months, range 0.5-24 months). Eleven respondents
are stiU in remission (mean 10 months, range
1-27 months). There was no significant difference
between the three schedules in rsmission rates or
length of remission.

US/U is a safe, effective long-lasting treat-
ment for uremic pruritus. Present evidence
supports a delayed, systemic mechanism of action.

DUODENAL MUCOSA IN UBEMIC MAN: EFFECTS OF
l,25(OH)2D3. D.A. Goldstein, N.E. Horowitz,*
S. Petit,e B. Raldimann,* and S.G. Nassry. Div. of
Nephrology, Depts. Med. and Path. Univ. So. Calif.
Sch. Med., Los Angeles, California

It is not uncommon to find impaired intestinal
absorption of calcium (a) in patients with chronic
renal failure (CRF). This abnormality has been
shown to improve after therapy with l,25(OH)2D3.
Most investigators have utilized in vitro animal
models to study this phenomenon and have attributed
improvement of a with l,25(OH)2D3 to enhancement of
intestinal calcium binding protein. It is possible
that reduction in the surface area of the intesti-
nal villi and structural damage of mucosa also con-
tribute to the impairment in a. We evaluated in-
testinal calcium absorption by calcium technique
and duodenal biopsies by light and electron micro-
scopy (EM) in 1 dialysis patients before and after
6 months of therapy with l,25(OH)2D3. At baseline
the a was l5.5±l.6(SE) and improved to 55.9±9.8

after therapy. On light microscopy there were sig-
nificantly greater numbers of mitoses in the crypts
(1.2l±.2 vs. .25±.O7 No./crypt) and the villi were
longer (.6h±.O11 vs. .8±.O6 mm) following treatment.
EM revealed the microvilli in 3 of the baseline

biopsies to be shorter, irregularly distributed,
moth—eaten and grainy with these abnormalities dis-
appearing after treatment. The data indicate that
1) the duodenal mucosa in CNF exhibits marked
structural abnormalities, 2) upon treatment with
l,25(OH)2D3 the architecture of the mucosa returns
to normal. The results suggest that these derange-
ments may play a role in the defective a in CNF and
their improvement underlines the enhancement in a

after l,25(OE)2D3 therapy.

PARATHYROIDECTOMY WITH AUTOTRANSPLANTATION FOR
CONTROL OF RENAL OSTEODYSTROPHY IN CHILDREN. R.S.

S. C. Osofaky, and S. A. Wells, Jr.* Depts.
of Pediatrics and Surgery, Duke Medical Center,
Durham, N. C.

Four children, ages 6—12 years, underwent total

parathyroidectomy with heterotopic autotransplan—
tation of parathyroid tissue into the forearm mus-
culature. At the time of surgery, creatinine
clearance ranged from 15—25% normal and none of

the patients had required dialysis. Two patients
had obstructive uropathy, one had cystic dysplasia
and one had cystinosis. All had incapacitating
bone disease which had progressed despite aggres-
sive medical management. All had findings of
hyperparathyroidism on radiographs and increased
PTH on N—terminal assay (range 0.18—0.6 ng/ml, nor—

malO.O6 ng/ml). Parathyroid graft function was
evident at 3 and 7 weeks post surgery in 2 patients
(venous PTH from grafted arm >10 times that of
non—grafted arm). Function has not been demon-
strated in the third patient 5 months post graft-
ing and has not been assessed in the fourth patient.
All children have had cessation of muscle cramps,
bone pain and pruritis with increase in their
physical activity. Three children followed for 6
months had accelerated linear growth. Two children
were maintained on Dihydrotachysterol and oral
calcium. One child had recurrent tetany on this

regimen and required treatment with 1,25, Dihy—
droxycholecalciferol (1,25, (OH).,CC). The fourth
child was treated empirically with 1,25, (OH)2CC
post surgery. The two children treated with

1,25, (OH)CC became transiently hypercalcemic.
This proce8ure has been shown to be of benefit in
the management of renal osteodystrophy in children.

•THE EFFECT OF ACIDOSIS ON PLASMA LYSYL OXIDASE (LO)
ACTIVITY IN CHILDREN WITH RENAL TUBULAR ACIDOSIS

(RTA). C. Griger*, R. Siegsl*, and F. MeSherry.
Univ. of Cal. San Francisco, Depts. of Med. and
Ped., San Francisco, CA.

A final regulator of collagen synthesis, LO,
catalyses crosslisiking of extruded collagen. Chro-
nic vitamin D deficiency is associated with acid—
osis, impaired growth and increased tissue LO ac-
tivity; within 24 hrs. of vitamin D3 therapy (Rx),
acidosis is corrected and tissue LO activity falls
to normal. In children with acidosis secondary to
RTA, growth is also impaired, but plasma LO acti-
vity has not been previously studied. We measured
plasma LO activity before and after correction of
acidosis in paired studies in 10 children with RTA
(7 with type 1 and 3 with type 4) and 2 normals in
the Clinical Research Center on constant electro-
lyte, low gelatin diets. When NaHCO3 Rx was re-
duced by 3 mEq/Kg/d in 8 patients, LO rose from a
mean of 3 to 107 net H/lOOX plasma, as [HCOp
fell from 26.6 to 20.7 mEq/L (p<O.OO1). In 2 pa-
tients with type 4 RTA, and 1 with type 1, after
6 months of acidosis, mean LO was 169 (range 90—
232) and fell to 0 net H3/lOOA plasma when correc-
tion of acidosis was sustained with alkali alone.
Plasma LO activity correlated inversely with
[HCO]p (p<0.OO1). When Rx was stopped in a 3 y.o.
with type 4RTA([HCO]p 23 to 14 mEq/L), LO rose
over 5 days to 90 net H/lOOA plasma, then fell
progressively with alkali Rx.

We conclude that acidosis increases plasma LO
in children with types 1 and 4 RTA. Alkali Rx re-
duces LO toward normal. Plasma LO may be useful
as a marker of adequate alkali lix and may have im-

plications in the pathogenesis of impaired growth
associated with chronic acidosis.
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BETA2 MICROGLOBULIRURIA FOLLOWING RENAL ANGIOGRAPHY
IN PATIENTS WITH NORMAL PENAL FUNCTION. Philip W.
Hal]. and Fouad A. Rashad*, Departments of Medicine
and Radiology, Case Western Reserve University,
Metropolitan General Hospital, Cleveland, Ohio.

Urinary B2M (UB2M) excretion in mg./gm. of uri-
nary creatinine (UCr) i a very useful index of tu-
bular proteinuria. Nephrotoxicity due to drugs,
ischemia and electrolyte disturbances is associated
with increased UB2WUCT (normal < 0.3). Evidence
of nephrotoxicity due to renografin 60, 76 was
looked for in 22 patients with normal renal func-

tion undergoing angiography using the UB2WUCr. Two
voided urines were collected, 1 prior to and the
2nd upon completion of the study. tJB2M was meas-

ured by radioimniunoassay (pharmacia-phadebus) and
UCr by autoanalyzer techniques. Patients were di-
vided into 2 groups; 1st group, 16 patients, had
aortic arch or renal angiography. The 2nd. group,
7 patients, bad selective carotid or pulmonary
artery studies without visualization of the renal
vasculature. Group 1 showed an average pre-study

UB24'UCr of 0.062 (SE 0.012) increasing to 1.27
(SE O.1l) post study (p < 0.01). Group 2 had a

mean UB2M/UCr pre—study of 0.098 (SE 0.073) in-
creasing to 0.169 (SE 0.032) after injection (p <
0.2). In 10 of the 15, group 1 patients, angio-
graphy significantly increased UB2M/UCr. In con-
trast, none in group 2 showed any significant
change. These studies demonstrate that altered
proximal tubular protein Uptake can be induced in
individuals with normal renal function by high con-
centrations of radiocontrast media delivered to the
kidney. What effect angiography has on tubular

protein uptake in patients with preexisting renal
disease remains to be investigated.

FAMIUAL ABSORPTIVE HYPERCALCIURIA AND
RENAL TUBULAR ACIDOSIS. Isam Hamed,*A.W.
Czerwinski, Bard Coats,* Christian Kaufman and

Dale Allmiller*. Nephrology Section, University
of Oklahoma Health Sciences Center, Oklahoma
City, Oklahoma.

Hypercalciuria was considered secondary to
familial renal tubular acidosis until 1974 when
Buckalew showed that it could precede RTA and
nephrocaldnosis. In this report, a family of 80
members spanning five generations was evaluated
Following the detection of RTA in two subjects in two
consecutive generations. RTA was found in eight
subjects in generations I—Ill (6 with complete RTA,
5 of whom had nephrocalcinosis and urolithiasis, three
of whom had impaired renal function — creatinine
clearance <50 cc/mm). Hypercalciura was present
in eight subjects in Generations Il—tV (one had
complete RTA, two incomplete RTA and Five had no
RTA). When a calcium loading test was done, nine
adult subjects ages 17—60 years, were found to have

absorptive pattern of hypercalciuria (three had
complete RTA, two incomplete RTA and four had no
RTA); two children with apparent hypercalciuria didn't
show a definite absorptive pattern; a total of eleven
subjects of the 18 studied, over three generations,
show evidence of hypercalciuria. It appears that the
defect leading to absorptive hypercalciuria is an auto
somal dominant genetic defect with complete pene—
trance and variable expressvity leading to RTA,
nephrocalcinosis and/or urolithiasis in different
combinations.

•RESET OSMOSTAT ASSOCIATED WITH HYPONATREMIA AND
DEMENTIA IN PSYCHOTIC PATIENTS. M.K. Hariprasad,
R.P. Eisinger, C.S. Padmanabhan*, I.M. Nadler*.
VA Hospital, Lyons, NJ and CMDNJ-Rutgers Medical
School, Piscataway, NJ.

Twenty psychotic patients with psychogenic poly-
dipsia had long-standing hyponatremia, which cay
have contributed to the death of two. Six consecu-
tive patients of this type were studied. Five of
these six were receiving one or more antipsychotic

drugs (chiorpromazine, haloperidol, thioridazine,
fluphenazine, and trifluoperazine). Four showed
marked dementia, and in two compulsive water drink-
ing had apparently preceded the dementia.

Their spontaneous fluid intake varied fran 7 to
over 20 L/day. Hyponatremia ranging from 106 to
124 m.eq/L was documented for 2 to 28 months. The
urine was dilute during the self-induced water
load (Uosm 47 to 95 mOsom/Kg), and free water
clearance ranged from 12 to 31.5 L/day while plasma
osmolality (Posm) ranged between 238 and 248
mOsm/Kg. During 6 to 8 hours of fluid deprivation,

urinary concentration (UosmPosm) began when Posrn
had risen only to 245 to 276 mOsm/Kg. Thus these
patients concentrated their urine at an inappro-
priately low Posm but retained the ability to di-
lute the urine when P0 m was further decreased;
hence they demonstrate a lowered setting of the
osmostat. This resetting may be a physiologic at-
tempt at accoessodation to repeated water loading.

We, therefore, suggest that psychogenic poly-
dipsia should be recognized as a not uncommon
cause of reset osmostat with hyponatremia. This
ultimately may lead to dementia or death secondary
perhaps to recurrent periods of cerebral edema.
Such a sequence of events in psychotic patients is
potenitally preventable or correctable.

A COMPARISON OF RECIPROCAL OR LOGARITHM SERUM CREA-
TININE VS. TI PLOTS FOR PREDICTING PROGNOSIS OF
GLOMERULONEPREITIS (GM). P. Hoffsten, S. Klahr, A.
Greenwalt*.Washington U. Med. Sch., St. Louis, Mo.

Plots of reciprocal (1/Cr) or logarithm of ser-
um creatittine (log Cr) vs time have been proposed
to predict the course of progressive renal failure
(PRF). The 2 methods were compared for predicting
prognosis in 24 cases of membranous GM (MGN) and
26 cases of idiopathic diffuse proliferative GM
(DPGN). PRF defined as a slope statistically diff-
erent than 0 for the log Cr or 1/Cr vs time plot
never developed in 18 cases (12 )IGN, 6 OPGN). Of

32 cases (12 MGN, 20 DPGN) with PRF, spontaneous
remission, i.e., slope statistically different than
O subsequently returning to 0, was observed only
once. In 22 cases (7 MGN, 15 DPGN) with PRF the

correlation coefficient (r) obtained by plotting
log Cr vs time was greater than that obtained plot-
ting 1/Cr vs time. In 28 of 30 cases the least num-
ber of points needed to define PRF was the same
using either method; in two cases the log plot de-
tected PRF one point sooner than the 1/Cr plot.
Using the minimum number of points needed to de-
fine PRF, neither method reliably predicted the
need for dialysis. An accelerated rate of PRF
(second slope) seen on the log plot was not obser-
ved on the 11Cr plot in 4 of 8 cases; in 4 cases
with 2 rates of PRF by both methods, no cause for
the second slope was found. Two of 7 cases re-
sponding to therapy as seen on a 1/Cr plot were
false +'s not confirmed on a log plot. There is no
advantage in using either method of analysis alone
and it is recommended that both methods be used
concomitantly to avoid error in analyzing a

patients natural history or response to therapy.
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PROXIMAL RENAL TUBULAR DYSFUNCTION IN ASYMPTOMATIC
OCCUPATIONAL LEAD (Pb) POISONING. C. 1). Hong,
V. E. Pollak, A. J. Pesce,* I. B. Hanenson,* and
S. Brooks,* Department of Internal Medicine, Univ.
of Cincinnati Medical Center, Cincinnati, Ohio.

Whether excessive exposure to Pb results in a
form of chronic aephropathy in man has not been
settled. A long-term morphological study in ani—
mals suggests that a certain cumulative Pb dose
might cause such a nephropathy. Even though the
first detectible morphological alteration in ex-
perimental Pb poisoning develops in the proximal
renal tubular epithelia, no renal tubular function
study has been reported in Pb poisoning in adults
by occupational exposure.

Four men with subacute (3 me) to chronic (18 y)

occupational Pb exposure had elevated blood Pb
levels (33—114 pg/lOO g; normal 18±3 SD) but no
clinical renal disease (BuN 11—16 mg/dl, S. Cr.

1.0-1.1 mg/dl). CIN, Cp, TmC, TmpAB and Pa1RCO3
were studied by saturation and clearance tech-
niques, urinary 2 microglobulin by radioimmuno—
assay. CIN was at or below the 5th percentile of
age-adjusted normal in all subjects; CPAH was
within normal limits in 3 cases, below 5th per-
centile in 1 case. TmpAB was not significantly
changed (73-136% of normal mean), TmG was signif-
icantly decreased In all (30 to 50% of normal
mean) - TmHCO3, urinary acidification and concen-
tration were all normal. No significant urinary
excretion of protein and 2 microglobulin was
seen. These data were interpreted to indicate
that a clinically asymptomatic Pb poisoning in
adults can affect renal function, both GFR and
tubular, and there was disproportionate impairment
in glucose reabsorption but not in PAR and 11+ se-
cretion or 2 microglobulin reabsorption.

IGA NEPHROPATHY. Bruce Jackson, A. R. Clarkson,
J. R. Lawrence, R. Meadows, and A. E. Seymour.
Royal Adelaide and Queen Elizabeth Hospital Renal

Units, Adelaide, Australia.
Over three years, immunofluorescent (IF) exami-

nation of renal biopsies from 120 patients (with-
Out systemic disease) revealed IgA as the major

mesangial immunoglobulin. 78 presented during this
period. Estimated occurrence of IgA nephropathy is

2.5/100,000/year. Males predominated (101+ to 16).
Presentation was variable, with macroscopic hema-

tuna (H) (42%) asymptomatic proteinuria (P) (30%)
nephritic syndrome (8%) nephrotic syndrome (5%),
hypertension, acute and chronic renal failure. H
was more common in younger and P more common in

older patients. Biopsy findings were relatively
uniform. IF demonstrated mesangial IgA (100%) IgG
(63%) 1gM (47%) C3 (95%) and fibrinogen (42%). iF

extended onto contiguous capillary walls in 1+4% of
cases. This was unrelated to renal function.
Light microscopy (LM) was of diffuse mesangial en-
largement often with segmental lesions. There was
no correlation between LM and presentation mode.

Serial biopsies from 42 cases (mean 3.5, range 10
to .5 years follow-up) revealed an increase in
glomerular sclerosis and obsolesence, interstitial
fibrosis and vascular hyalinosis. Electron micros-
copy revealed mesangial enlargement with matrix and
electron dense deposit (EDO). Capillary loop EDD's
were most frequently epimembranous. Basement mem-
brane irregularity was cormiion. Renal function de-
creased, and hypertension was more severe with in-
creasing age. There was no relationship between
presentation, creatinine rise, immunoglobulin, or
complement. 5 progressed to renal failure. IgA
nephropathy is an indolent, slowly progressive dis-
ease of variable presentation but uniform pathology.

THERAPEUTIC RENAL EMBOLIZATION (THE) AND BRITTLE
DIABETES MELLITUS (bDM). Dongsuk Kim, Joel I.
Shalowitz, and E. Dennis Murphy, Div. of Nephr.
and Endocrin., Evanston Hospital, Evanston, Ill.

A case of transfemoral THE in order to treat

heavy proteinuria causing refractory anasarca (BA)
and malnutrition is reported here because TEE was
immediately followed by an unexpected stabiliza-
tion of bDM. The patient was a 42—year—old female
with insulin using diabetes for 10 years, hyper-
tension and nephrotic syndrome for 3 years second-
ary to a biopsy proven Kimmelstiel—Wilson's dis-
ease. During early 1977, her Vt was treated by
sequential diafiltration with reinfusion of asci—
tes during hemodialysis (ND). Her diabetes re-
mained brittle in that daily Lente insulin dosage
fluctuated from 100 units to 0. In July, 1977,

her BA was compounded by progressive malnutrition,
lethargy and worsening diabetes. She needed fre-

quent glucose (G) free ND, intravenous drip of
Regular insulin (RI), and several hourly IV admin—
instrations of RI 100 U. This regimen failed to
reduce blood C level below 600 mg%, mostly stayed
at 800 mgl. Based upon the insulin antibody (IA)
titers of 1:4096 to bovine insulin and of 1:512 to
porcine insulin, Tolbutamide 2—4 gins and Predni—
sone (P) 40—80 ings daily was tried for 2 weeks
without success. When TEE was performed, it not
only resulted in satisfactory improvement of ama—
sarca, but also quite unexpectedly, in a prompt
stabilization of diabetes on 5 mg of daily P alone.
We were not able to find a similar case reported
in the literature. Since the role of kidneys in
the production of IA is Dot known, possibility of
a cause—and—effect relationship between the THE
and the disappearance of bDM is yet to be clari-
fied.

•SERUM SONATOMEDIN ACTIVITY AND SULFATE IN ADULTS
WITH NORMAL AND IMPAIRED RENAL FUNCTION. Joel 13.

Kopple and Lawrence S. Phillips*. Schools of Med. &
Public Health,UCLA & VA Wadsworth Hosp. Ctr., Los
Angeles, CA and Dept. Med., Northwestern Univ. Med.

School, Chicago, Ill. (intr. by Keith L. Agre).
The biological activity of somatomedins (SMA) in

renal failure is controversial. Serum SMA iscommon-

ly measured by 35SD incorporation into cartilage,
but in uremia increased serum SO,, may dilute 35SO,,
making the SMA bioassay artifactually low. Since
there are no large series of serum SMA reported for
adults with renal failure, serum SMA and SO,, were
measured in 33 men with normal or chronically im-

paired renal function (serum creatinine, 0.8—11.3
mg%). SMA was measured by 35SO,, uptake into por-
cine costal cartilage, and correction was made for
the serum SD,, of each individual. SMA was negative-
ly correlated with serum creatinine (r=-0.51, p <

0.01) and SUN (r=-O.58, p<O.DOl). Serum SMA was le
in subjects with more advanced renal failure(serum
creatinine > 4.5mg%, n=7) as compared to those
with normal renal function (serum creatinine < 1.2
mg%, n"9):O.29±0.l9 SD vs. 0.76±0.34 U/ml,p<O.Ol.
Serum SO. correlated highly with serum creatinine
(r=O.91) and SUN(r=0.95) and was significantly in-
creased in patients with renal failure (p<0.D0l).
These findings provide the first extensive evidence
that serum SPIA is reduced in adults with chronic
renal failure even when adjustment is made for rum
SO,, levels. Accumulation of serum SO closely par-
allels retention of creatinine and urea. Since so-
matomedins have broad anabolic actions,reduced ser-
um SMA may contribute to be pathogenesis of the
uremic syndrome in adults.



PULMONARY HEMORRHAGE IN IMMUNE COMPLEX GLOHERULO—
NEPHRITIS. H. B. Lee, S. Mitra, R. A. Kienstra,*
N. Nody,*C. C. Maher, Jr., R. T. Bilinsky.
Memorial Med. Ctr., So. Ill. Univ. Sch. of Med.,
Springfield, Ill.

Pulmonary hemorrhage (PH) and glomerulonephritis
(GM) are the clinical features of 600dpasture's

syndrome. The diagnosis is confirmed by demonstra-
tion of the classical linear immunofluorescent (IF)

pattern of inimunoglobulin (Ig) deposition in gb—
meruli, elution of apecific antibodies from the
kidney and/or detection of circulating anti—glome—
rular basement membrane antibody (AGBMA). We have
observed 10 patients (pta.) with concomittent P1!

and GN. Six pts. (4M, 2F, age range 22—64, av. 49)
had typical linear IF staining of lg in glomeruli.
Circulating AGBMA (RIA by Dr. Curtis B. Wilson, La
Jolla, Calif.) was strongly positive in all 6 pts.
All had crescenteric GN and 5 progressed rapidly to

endstsge renal disease (ESRD). IF study of lung
specimens in 2 pts. showed no Ig deposition on
alveolar septa. In 4 other pts. (2M, 2F, age range
14—73, av. 55) massive PH was associated with

apparently immune complex (IC)—mediated GM. Ig and
C3 were deposited in granular pattern in glomeruli
and circulating IC (Raji cell RIA by Dr. Curtis B.
Wilson) was detected in one pt. in whom it was
measured. Circulating AGBMA was not detectable in
3 pta. in whom it was measured. Three pta. with

profuse epithelial crescents progressed rapidly to
ESED. Lung specimens showed diffuse alveolar hemo-
rrhage and abundant hemosiderin—laden macrophages
in 3. IF study failed to show Ig deposition on
alveolar septa. There was no vasculitis in kidney
or lung. The etiology of P1! in pta. with IC—med-
iated GM is not known. Goodpasture's syndrome may
be considered a clinical syndrome in which differ—
eat immune mechanisms may be responsible for both
kidney and lung lesions.

•MODIFICATION BY DIURETICS OF CALCIUM HANDLING IN
NEPHROLITHIASIS .L.Lespier-Dexter and M.Martinez—
Maldonado. Research & Medical Services VA Hospital
& Dept.of Medicine,School of Medicine,Univ.of P.R.
San Juan,P.R.

The beneficial effect of thiazide diuretics in
the control of hyperca].ciurja and in the prevention
of calcium nephrolithiasis is well known.We studied
the effect of a diuretic acting on the cortical di-

luting segment of the nephron by examining the re-
sponse to an acute calcium load of 1.2Cm in male
recurrent stone formers with elevated PT}! (RPTh>6O
plEq/ml;n'14) and subjects with normal PIN (LPTH <

6OplEq/ml;n=8) after chronic therapy with metola—
zone (M). We had previously determined that both
HPTH and LPTH stone formera showed an exaggerated
calciuric response to an acute calcium load ;HPTE
excreted 12±10% and LPTH excreted 5±4% of the load
of the load in a 4 hr period. After chronic M ther-
apy and in the presence of a comparable filtered
load of calcium both groups persisted with the ex-
aggerated calciuric response. This was blunted sig-
nificantly in the HPTH which excreted only 4±6.1%
of the load given, p<O.OOS while patients with
LPTH showed no significant decrease in the calciur—

ic response after the therapy. Conclusion:(I)The
exaggerated calciuric response after an acute cal-
cium load observed in Stone formers is not abol-

ished by chronic diuretic therapy. (2)This response
is blunted significantly only in stone patients
with HPTH. (3) The control of exaggerated post—

prandial hypercalciuria is potentially beneficial
in stone subjects with HPTH. (4)The basic abnormal-
ity in calcium handling of stone subjects is at a

site not affected by diluting segment acting
diuretics.

GOOD PROGNOSIS IN ACUTE RENAL FAILURE CONSEJENT
TO NONTRAUMATIC RHABDOMYOLYSIS (R). M.L. Leu,
'P.X.S. Rao, LA. Friedman. Downstate Medical Cen-
ter, Brooklyn, New York.

we have treated twelve patients (11 men and 1
woman, aged 24 to 75) with acute renal failure
(ARE) due to R in the past two years. In 7 patients
R was presumed secondary to muscle and vascular
compression by the patients' own body weight while
unconscious consequent to drug abuse (alcohol in 2,
heroin in 2, methadone and alcohol in 2, and im-
mobility in 1). In 5 other patients R developed
due to high fever in 4 (bacterial meningitis in 1,

peritonitis in 1, flu syndrome in 1 and heat stroke
in 1), and status epilepticus in 1. All patients
manifested muscle weakness clinically (foot drop
in 2) and biochemical evidence of muscle necrosis
including marked elevations of CPX (434 to 106,470
U/L), SGOT (95 to 4900 units) and LDH (650 to 8200
lUlL). Characteristic initial laboratory findings
included a positive test for hemoglobin without
red cells in urine (8 of 12), leukocytosis, hyper—

kalemia, hypocalcernia, hyperphosphatemia and hy—
peruricemia. Nine of 12 (75%) were oliguric (range
2 to 26 days) requiring peritoneal or hemodialysis
for up to 4 weeks. In 3 patients serum creatinine
peaked at 2.8, 4.8 and 7.6 mg/dl and did not re-
quire dialysis. One patient required sciatic nerve
decompression to prevent permanent nerve damage.

All patients improved with supportive therapy
and by the fourth week renal function had returned
to near normal (serum creatinine 1.3 to 3.9 mg/dl).

Recovery was complicated by hypercalcemia (11.1 to
15 mg/dl) in 3 patients and 1 died of pneumonia.
Overall, 11 of 12 (92%) recovered from both system-
ic illness and ABF. Nontraumatjc R is a prevalent
cause of APP and has a good prognosis.

MULTIPLE CALYCEAL DIVERTICULA, ATTENUATION OF THE
PELVICALYCEAL SYSTEM AND SENSINEURAL DEAFNESS.
D.S.Lirenman, B.Wood*, H.W. Johnson*. University
of B.C. Depts. of Paeds, Radiology and Urology,
Vancouver, British Columbia.

We describe a syndrome of renal disease and
nerve deafness seen in 4 patients. Patient A.J.was
first seen at age 3 years when investigation for

abdominal pain and lethargy revealed a urinary tract
infection with a BUN of l56ing% and a serum

creatinine (Cr.) of 3.7nig%. Retrograde pyelography
revealed attenuation of the pelvicalyceal system
with multiple tiny diverticula arising from the
tips of the infundjbula. With treatment of her
urinary infection both her BUN and Cr. returned to
normal. Audiobogic assessment undertaken at age
4.5, because of persisting speech difficulties,
revealed moderate sensineural loss for which
hearing aids were prescribed.

Case Sh.C. was seen at 6.5 years when an IV?
done because of urinary frequency and enuresis
revealed abnormalities similar to those described
above. He was not infected and renal function was
normal. his hearing had been tested at age 5.6 and
hearing aids were prescribed for sensineural deaf-
ness. Because both his father L.C.,age 36, and his

sister, St.C., age 5.25, had documented senaineural
hearing deficits, IVP's were obtained. Similar
abnormalities to those described in patient A.J.
were again noted. In addition L.C.had several
extremely large diverticula arising from the ends
of the minor calyces. Renal function in both L.C.
and St. C. was normal.

The association of multiple tiny calyceal
diverticula with attenuation of the pelvicalyceal
system, a normal urinalysis and sensineural hearitg
loss would appear to be a new autosomal dominant
clinical syndrome.
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•RENAL FAILURE IN MINIMAL CHANGE NEPHROTIC
SYNDROME (MCNS). J. Lowenstein, RG Schacht,
DS Baldwin. NYU Medical Center, New York, N.Y.
The rare occurrence of renal failure in MCNS has

been attributed to diminished permeability of the

glomerular capillary wall, to renal hypoperfusion
secondary to decreased blood volume, or to asso-
ciated acute tubular necrosis. We have observed
renal failure in 14 patients with MCNS. Nine were
65 years of age or older. All manifested oliguria
and anasarca. BUN ranged from 48 to 142 mg/dl,
serum creatinine from 2.6 to 13.4 mg/dl.

In S patients, clearance measurements revealed
marked decreases in GFR (7.0 to 29.0 ml/min) and
remarkably depressed filtration fractions (0.03 to
0.08). Reversal of renal failure occurred in 10
of the 14 patients in association with induction
of diuresis, regardless of whether remission of
proteinuria was achieved. Four patients never
diuresed and died with renal insufficiency; post
mortem examination in three confirmed the presence

of minimal glomerular change only.
Improvement in renal function following diure-

sis despite persistence of proteinuria indicates
that the glomerular capillary wall lesion of MCNS
was not directly responsible for decreased GFR.
The markedly reduced filtration fractions stand
in sharp contrast to the increases which are char-

acteristic of hypovolemia and argue against hypo-
perfusion per se as the basis for decreased GFR.

We postulate that renal interstitial edema
with resulting increased hydrostatic pressure in
proximal tubules and in Bowman's space is respon-
sible for decreased net filtration pressure, de-

creased GFR, markedly reduced filtration fraction,
and reversible renal failure in patients with MCNS.

•IDIOPATHIC NEPHROTIC SYNDROME AFTER 50 YEARS OF
AGE. Ira Mandell,* M. Kashgarian, and N.J. Siegel.
Yale Univ. Sch. of Med., New Haven, Conn.

Although the nephrotic syndrome (NS) in children
and young adults has been well delineated, the dis-
tribution of histopathologic lesions and clinical
course of patients with MS after 50 years of age
are poorly defined. Consequently, the histopatho—
logic lesions and clinical outcome of 53 patients
with the onset of idiopathic MS after age 50 were
analyzed. At the time of renal biopsy, there was
no known cause of MS in any of these patients.

The distribution of histopathologic lesion was

markedly different than expected: lipoid nephrosis
(minimal and/or mesangial changes) 32%; membranous
nephropathy 28%; amyloidosis (unsuspected at time
of biopsy) 15%; chronic non—specific GM 11%;
proliferative lesions 9%; unsuspected SLE 2%; and
myeloma 2%.

Prognosis was directly related to the type of
histopathologic lesion: 83% of patients with
chronic non—specific GM, 67% of patients with
ainyloidosis, and 40% of patients with either mem—
branous nephropathy or proliferative lesions had
progressed to end—stage renal disease within 4 yrs
of onset, whereas only 6% of patients with lipoid
nephrosis had developed significant renal insuf-
ficiency during the same time interval.

These data demonstrate that in patients with
idiopathic MS after 50 years of age: 1) a surpris-
ingly large proportion of patients had lipoid
nephrosis (32%) and (unsuspected) amyloidosis
(15%), and 2) the prognosis was related to the

type of nephropathy present.

}IYPOPHOSP}{ATEI'IIA PRODUCING RPIRAT0RY FAILURE IN
DIABETIC KETOACIDOSIS (DKA). A CARE REPORT. SUSHIL
K. MEHANDRU, DARIUS SAGHAFI & NASIR CHAUDRY,
Jersey Shore Medical Ctr., Neptune, N.J., Frankford
Hosp. Philadelphia, & V.A.C. Delaware.

43 year old female was found to be in diabetic
ketoacid.osis during hospitalization I or hemorroid—
ectomy. Three days after initiating appropriate
therapy with insulin, I.V. fluids and Kcl, she not-
iced progressive parasthesias of extremities and
face. A day later she developed dysphagia and
difficulty in breathing. For her falling vital
capacity & respiratory acidosia she was intubated
and assisted with respirator. Her Serum Thorphorus
(Pi) which was normal on admission, was found to be
0.4 mg/DL. Her Serum levels of Magnesium, Calcium &
Potassium were normal. After two days of phosphorus
therapy her blood gases & vital capacity improved
and she was extubated. At the time of extubation
her Pi was 2.0. Follow-up Pi has been normal. This
case illustrates severity of hypophosphatemia that
can accompany DKA.

Serum Pi K Glucose Vital Capacity
7/21/77
7/26/77
7/28/77

4.5
0.4
2.0

4.0
4.1
3.8

750
173
242

2500
850

2800

cc
cc
cc

A notable rise in urinary phosphate has been
shown to occur in DKA. Insulin therapy results in
precipitous fall in plasma level and urinary
excretion of phorphorus indicating its profound
depletion prior to treatment. This fact has been

substantiated by the experiments showing marked
retention of injected phosphate in DKA.

•PDRE1TAL FUNCrIct' IN SIE1DID TRE.TED MINIMAL CW'NGE
NEP2IC SYND1E. Donald I. Meel, and Y. Anne
Kwun*, State Univ. of New York, Downstate Med.
Ctr., Dept. of Pediatrics, Rrooklyn, New York.

Seventeen children aged 4-15 years with minimal
change nephxotic syndrcme (MCNS) had adrenal func-
tion tests performad. The study consisted of base-
line cortisol levels (8a.m. & 4p.m.), 6hourACrH
stizm.ilation tests and matyrapone tests. Ten pa-
tients were frequent relapsers (FR) (4 or more re-
lapses per year) and 7 patients were infrequent re-
lapsers (IR) (less than 4 relapses per year). All
relapses were treated with daily Prednisone 60 rtg/
m2 until the urine was protein-free for 3 days fol-
lowed by Prednisone 40 mg/rn2 every other day for 28
days. All were tested rio sooner than 1 week after
alternate day Prednisone thera was discontinued.

The morning and afternoon cortisol levels of all
FR were abnormally low. The average a.m. & p.m.
cortisol levels in FR were 2.6 0.8 and 1.4 0.4
ug/dl respectively (normal a.m. value 10-20 ug/dl,
p.m. 50% a.m. value). In FR 9/10 had a normal 6
hour PCTH test and 8/9 had a normal response to
matyrapone. In all IR the morning and afternoon
cortisols were normal (nean a.m. 12.9 1.4 and
p.m. 6.8 0.8 ug/dl). Also, all IR had normal re-
sponses to ICTH and matyrapone. The only patient
who manifested synptczns of adrenal insufficiency
was the single FR who had low cortisols, ACTH and
matyrapone tests.It is concluded that adrenal suppression, an
often overlooked moasure of steroid toxicity, is
predictably present in FR treated with Prednisone
for MNS. Whether adrenal suppression observed in
FR prolongs the natural history of this disease is
uiown.
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POST RENAL BIOPSY BLEEDING ASSESSED BY
CC*IPIJIERIZED T(TIJGRAPHY (Cr). P.A.Wrdii,
J.C.Ginsburg,S.L.Frans,N.CohaniñiLA.Singer,
Q.seen' s University,parthents of bdicine and
Radiology, Kingston General Hospital, Kingston,Ont.

Cf scanning was used prospectively to
evaluate bleeding following percutaneous renal
biopsy in 16 patients. A General Electric whole
body scarier, using a fan beam and a xenon gas
chanber detection system was enployed. The
exposure tine per slice was 4.8 sec., and the
slice thiclciess 10 ran. The platelet count, PT,
PIT, bleeding tine and clotting tine prior to
biopsy were normal in all. Biopsies were perfor-
ned with a nndified Vita Silverman needle and ta
sanples were taken in mast cases. Image intensif-
ication following injection of contrast nedii.mi was
used for renal localization in 15 and ultra-sound
in 1. Patients were kept in bed for 48 hours
following biopsy and a CT scan was then perforned
with and without contrast nediun. In 7 cases no
abnormality was present. Sub-capsular heaatctaas
were found in 9; they were small in 5, moderate
in 2 and large in 2. A small intra-renal heniatcsaa
was present in one patient who also bad a moderate
sub-capsular hesnatoma. Only the patients with
large hematanas had significant clinical aix!
laboratory abnormalities. Unsuspected renal cysts
were identified in 3 instances. A repeat scan
after 6 weeks in a patient with a large henatoma
shocad alnost ccmplete resolution.

It is concluded that the magmitude of post
biopsy renal bleeding is uiderestinated by
clinical assessnent and hatoglobin neasurenents.

RACIAL VARIATION IN THE AWEIHYPERTENSIVE RESPONSE

TO PRAZOSIN HYDROCHLORIDE(PZN) .DT 0' Connor*,RA
Stone,RA Preston*,JA Nitas II,J Wall*. VA Hospital
and Univ. of California, San Diego, CA.
Vasodilator therapy may be most physiologic in

black(B)essential hypertensive(EHT)patients because
they have the most profound deficiency of renal
kallikrein among EHT's. We therefore compared 6 EHT
white(W)men and 6 EHT B men, treated with no drug
(ND)for 4 weeks and the vasodilator PEN for 4-6
weeks. After each period we studied mean arterial

pressure(MAP),heart rate(HR),serum creatinine(Scr),
creetinine clearance(Ccr),PAN clearance(Cpah),fil-
tretion fraction(FF),24-h urinary kallikrein excre-
tion(UKa)as an index of the renal kallikrein-kinin

Results as mean SEM; p valuessystem's activity.
refer to student's t-tests:

MAP HR Scr Ccr ______ ______
nsnHg 1mm mg7. mL/min

B/ND 127.8 84.0 1.13 116.3
3.7 3.9

/PZN 101.7 78.0 1.17 140.0
2.4

W/ND 117.8 71.5 1.10 117.2
3.8

/PZN 101.6 75.7 1.10 110.1
6.9 9.1

PEN lowered NAP in both B and W patients. HR was
unchanged in W patients and fell(p=0.01) in B pa-
tients. No significant changes were found within
groups pre and post PZN in Scr,Ccr,Cpah or FF. In
B vs W on PZN there was a significant(p=0.04) in-
cresse in FF.UKa fell(p=0.06)in PZN treated W pa-
tients but was unchanged post PEN in B patients. We
conclude:1)PZN effectively lowers NAP in both ra-
cial groups.2)the racial groups differed in re-

sponse to PEN with respect to HR,FF,UKe suggesting
different MAP lowering mechanisms in 8th patients.

THIAZIDES INCREASE PLASMA CHOLESTEROL IN ESSENTIAL
HYPERTENSION.DT_O'Connor*,SM Grundy*,RA Preston*,JA
Mitas,RA Stone.VA Hosp & U of CA, San Diego, CA.

Diuretic induced hyperlipidemia has been sugges-
ted as an explanation for continued coronary morbi-
dity in treated hypertension. We studied this pos-

sibility, controlling for types of diuretic,glucose
intolerance and hemoconcentration effects, in 18
essential hypertensive white males. Study periods
were placebo(Pl)end hydrochlorothiszide(TZ) for 1
month each, followed by measurement, on a metabolic
ward, of mean arterial presaureØ4AP),plasma choles-

terol(PC),plesma triglycerides(PT),hematocrit(HCT),
plasma volume(PV)using 1-125 albunin,total plasma
triglyceride pool(PTP),totel plasma cholesterol
pool(PCP)end fasting blood sugar(FBS). Results as
mean SEM; p values refer to paired student's t-
tests:

NAP PC PT HCT PV PCP PTP FBS
rmnHg mg/tOOml '4 ml gm gm mg/lOOml

P1 106.7 217.4 177.5 44.2 2812 5.92 4.50 89.2
±2.7 ±9.7 ±21.8 ±0.8 ±162 ±.44 ±.58 ±2.1

TZ 92.4 229.2 170.8 44.9 3013 6.41 4.41 97.3
±2.0 11.0 ±20.7 ±0.7 ±212 ±.44 ±.50 ±3.8

(p)p<0.Ol p=O.O2 NS NS pO.O8 pO.O4 NS pO.O7
We conclude: l)PC increased sigmificantly(pO.02)
with successful TZ treatment whereas there is no
change in PT. 2)results of HCT and PV studies ex-
clude hemoconcentretion as an explanation for in-
creased PC. 3)the total PCP increases significantly
(P0.04)with TZ therapy, whereas total PTP remains
unchanged. le)the increase in PC is sssocieted with
an increase in FBS0f borderline(p=O.07) signifi-
cance but the correlation of increase in PBS with
increase in PT is weak and negative(r=-O.037,p=NS),
precluding TZ induced glucose intolerance as a
mechanism for the increased PC.

I{YPERCHLOREMIC ACIDOSIS IN DIABEtIC KETOSIS. Man S.

Oh, Hugh J.Carroll, David A.Goldstein, I.Alan Fein*,
and Mary Ann Banerji.* Downstate Med.Ctr.,B'klyn,NY

Although diabetic ketoscidosis is generally de-
scribed as normochloremic with increased anion gap,

we have been impressed with the frequency of hyper-
chloremia in this condition. Thirty five patients
were studied who had severe diabetic ketoacidosis,
with initial arterial pH of 7.2S or less and venous

serum total C02 of 15 mmol/L or less. Measurements
were made of plasma beta-hydroxybutyrate and lac-
tate, serum electrolytes, anion gap and arterial
pH. Measurement of anion gap and serum electro-

lytes were repeated serially until serum total
C02 increased to 15 mmol/L while arterial pH was
still below 7.35. The initial average values were:
anion gap, 25.0 mEq/L; serum total C02, 9.6 mmol/L;

arterial pH 7.07; the sum of beta-hydroxybutyrate
and lactate 13.0 mEq/L. Subsequent measurements
showed average values of anion gap, serum total
CO and arterial pH to be 13.0 mtq/L, 13.2 mEq/L,
ana 7.24 respectively. The results indicate that,
although the acidosis in the initial phase of
diabetic ketoacidosis is predominantly normo-
chloremic, hyperchloremia develops within hours.
The initial increase in anion gap is explained
by retained ketone anions and lactate. With
treatment, however, the increase in serum total
C02 (3.6 mmol/L) was much less than the decrease

in anion gap 12 mEq/L). The discrepancy could
theoretically be explained by- renal excretion
of ketone anions but the preliminary data indicate
that urinary excretion accounts for only small part
of disposition of ketone anions. A more likely
explanation is that the volume of distribution

of ketone anions is much smaller than that

of bicarbonate.
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681.8 0.19 7.0
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673.1 0.19 9.7
±68.4 ±.04 ±3.4
651.0 0.18 13.9
±27.9 ±.02 ±4.5



• CIRCULATING IMMUNE COMPLEXES IN RENAL VEIN THROM-
BOSIS. B. S. Ooi, Y. H. Ooi,* and V. E. Pollsk.

Department of Medicine, Univeraity of Cincinnati
Medical Center, Cincinnati, Ohio.

To investigate the relationship of circulating
immune complexes to renal vein thrombosis, sera
from 9 patients with proven renal vein thrombosis

were assayed for circulating immune complexes by
an 12SI_Clq binding assay. "Controls' consisted
of 35 healthy subjects; 13 patients with membran-
ous nephropathy (MGN) and 10 patients with dia-

betic glomerulosclerosia (DGS). Increased Clq
binding activity (Clq—BA) was detected in 5 of 9
patients with renal vein thrombosia. Of the 5

patients with increased Clq—BA, glomerular depos-
its of immunoglobulin and/or complement were
found by immunofluorescence on all renal biopsies;
the underlying renal pathology was MGN (4 biop-
sies), and DGS (1 biopsy). By contrast, all 4
biopsies from patients with renal vein thromboais
and normal Clq-BA showed only subtle glomerular

abnormalities by light microacopy, and no deposits
were present on fluorescence microscopy. Ciq—BA
was within normal limits for all patients with
MGN and DGS who did not have renal vein thrombo-
sis. These observations suggest a relationship
of circulating immune complexes to renal vein
thrombosis; it also identifies a subpopulation of
patients with NGN, with detectable levels of cir-

culating immune complexes which may predispose to
renal vein thrombosis. Additionally, sequential
studies demonstrated the continued presence of
circulating immune complexes 6 months after renal
vein thrombosis suggesting that such complexes
are probably not generated by the thrombotic

episode.

IMPROVEMENT IN RENAL FUNCTION FOLLOWING ANTICOAG-
ULATION FOR BILATERAL RENAL VEIN THROMBOSIS (RVT).
L. Pascua*, T.LS. Rao, E.A. Friedman. Downstate
Medical Center, Brooklyn, New York.

RVT is a well recognized complication of neph—
rotic syndrome (NS) of several etiologies. Once

discovered, usually by venography, RVT is treated
by systemic anticoaguletion. Whether protracted
anticoaguletion results in alteration in glomeru-
lar filtration is unknown. We studied two adult
patients with NS and RVT with impairment of renal
function who began therapy with anticoagulants and
subsequently evinced improvement in renal func-
tion.

Patient I, a 47 year old black man, with dia-
betes and hypertension, who presented with MS and
a creatinine clearance (Ccr) of 15 ml/min (serum
creatinine 6.5 mgm/dl), had a biopsy proven diag-
nosis of idiopathic membranous glomerulopathy
(MGI) as well as diabetes mellitus. RVT was de-
tected by inferior vena cava venography. After
anticoagulation with intravenous heparin for two

months, the Ccr increased to 70 mi/mm and the
(serum) creatinine dropped to 1.9 mgm/dl.

Patient II, a 38 year old black man, had MS due
to idiopathic MGI and RVT diagnosed by venography.
Initially, his Ccr was 20 mi/mm (serum) crestin—
me 5.5 mgm/dl. After intravenous heperin therapy,
the Ccr increased to 64 ml/min and the (serum)
creatinine fell to 2.2 mgm/dl. In both patients
there was no change in the mean amount of daily

urinary protein excretion (6-lOg and lS-l6g for
Cases I and II).

We infer from these two patients that dissolu-
tion of renal vein clots by anticoagulation may,
in addition to reducing the risk of embolic com-

plications, improve renal function.

•SERUM CHOLESTEROL BINDING RESERVE AND HIGH DENSITY
LIPDPROTEIN CHOLESTEROL IN PATIENTS WITH RENAL
DISEASE. Guido 0. Perez and Sung Lan Hsia.* V.A.
Hosp. and Depts. of Med. and Biochem., Univ. of
Miami SCh. of Med., Miami, Florida.

Abnormalities of lipid metabolism may contri-
bute to premature atherosclerosis in patients With
Chronic renal disease. In the present study, serum
lipids Were measured in 53 patients (40 men and 23

Women) undergoing maintenance hemodialysis (HD) and
22 non-uremic patients (14 men and 8 Women) With
the nephrotic syndrome (NS). Serum levels of chol-

esterol , triglycerides and high—density-] ipoprotein
cholesterol (HDL-C), and serum cholesterol hindine
reserve (SCBR) in RD and NS were compared to those
of controls (C; 149 men and 27 Women) Without clin-
ically manifest diseases. SCBR denotes the capa-
city of the serum to solubilize additional choles-
terol and previous studies have suggested that
decreased SCBR may be a predisposinq factor for
accelerated atherosclerosis. Patients with NS had
significantly lower SCBR than C (NS: 75+6 [SEI mg/
dl; C: 102+6 mg/dl, Pc0.01) and elevated serum
cholesterol (361÷20 mg/dl). Hyperlipidemic HP men
had significantly lower HDL-C than C matched for

serum lipid levels (HO: 31±3 meld]: C: 39±1 mn/dl,
P<0.0O5). Their SCBR values were not different
from C except in diabetic patients (n=l0) whose
SCBR values were markedly reduced (60÷6 mg4fdl).
There was a positive correlation between SCBR and
duration of hemodialysis (r=0.403, P<0.O1), suq-
gesting that only patients with high SCBR values
survive many years of hemodialysis. These results
indicate that decreased SCBR and HDL-C are separate
risk factors for atherosclerosis in patients with
renal disease.

D-LACTIC ACIDOSIS IN A MAN WITH THE SHORT-BOWEL
SYNDROME. Man S. Oh, Kenneth R. Phelps*, Morris
Traube*, Jose L. Barbosa*, Canton Boxhill*,
Hugh J. Carroll. Dept. of Med. St. Univ. of
New York, Downstate Med. Ctr., Brooklyn, New
York and Dept. of Med. St. Lukes How. Ctr.,
New York, New York.

A patient who had had most of his small bowel
resected presented with recurrent episodes of
severe metabolic acidoais and neurologic abnor-
malities. The anion gap was increased but
ketoacida and lactate were apparently not present
in abnormal quantities. Titration of plasma
and urine indicated the presence of large amounts
of a subatance whose pK was in the range of lac-

tic acid, and gas chromatographic analysis of
urine gave results in agreement. Substitution of
d-LDH and d-lactate for l-LDH and 1-lactate in
the assay method proved that d-iactate was the
abnormal anion. The concentration of d-lactate
was as high as 20.2 mEqiL in serum and the daily
excretion was as much as 148.5 mEqiday in urine.
Its disappearance from the blood and replacement
by bicarbonate indicate that man can metabolize
d-lactate effectively. The similarity to d-
lactic acidoais of ruminants overfed with grain
suggested that bacterial fermentation of un-
abaorbed nutrients in the colon caused the acid-
osia. In support of this suggestion, the
episodes of acidosia and neurologic abnormalities
have ceased following treatment with neomycin.
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HEAVY IMMIJMOGLOBULIN—A DEPOSITS IN CASTS IN THE
TUBULAR LUMINA OF END—STAGE KIDNEYS. S. Popli*,
T.S. Ing, C.F. Lange*, J.M. Buckingham*, G.W. Viol,
W.P. Geis and J.E. Hano. Veterans Administration
Hospital, Hines and Loyola University Stritch
School of Medicine, Maywood, Illinois.

Granular casts in the urine of some patients
with chronic glomerulonephritis with nephrotic
syndrome have been shown to fluoresce with anti-
sera to Ifl and other protein fractions. Corre-
lation of the nature of casts with the type or
stage of disesse has not been made and the
origin of the IgA in urinary casts is undefined.
We studied the histopathology and imeunofluor—
escsnce of nephrectomy specimens of 27 patients
with end—stage renal failure of various causes. Of

these patients, 25 (92%) showed heavy homogeneous
deposits of IgA in tubular casts without signif i—
cant deposits of IgA in glomeruli, blood vessels
or interstitium. Seven patients (28%) showed
fluorescence with 1gM in tubular casts. One
patient had diffuse granular deposits of IgA in
glomeruli. The two patients who showed no IgA in
tubular casts also showed absence of immunofluor—
eacence for other immunoglobulina. All patients
except 2 had normal serum IgA levels. Twenty—four
hour urine protein measured before nephrectomy was
from 0.1—2 Gm./day. There was no correlation
between tubular deposition of IgA and primary renal

pathology or degree of proteinuria.
We conclude that the high incidence of IgA in

renal tubular casts without other immunoglobulin
or complement deposits and the lack of deposits
of IgA elsewhere signifies tubular secretion of

IgA. The availability of specific antisecretory
piece antibody, should further clarify the nature
of lgA contained in the casts.

MEMBRANOPROLIFEEATIVE GLOMERULONEPMRITIS (MPGN),
AR UMUSUAL MARIFESTATIOM OF MULTIPLE MYELOMA (MM).
T.K.S. Ran, A.D. Micastri, C.K. Chen J. Rosenthal
C. Brown s.G. Delano, E.A. Friedman. Downstate
Medical center, Brooklyn, Hew York.

we report two patients with MM who presented in
a nephrotic syndrome (MS) due to MPGN. A 28 year
old white man developed edema and was found to have
urinary protein excretion of 6-9g/day, a creatinine
clearance (Ccr) of 49 mi/mm. Me had hypocompli—
mentemia (Cj) but no abnormal circulating immuno-
globin. Renal biopsy revealed MPGN. Repeat biopsy
4 months later showed lobular variant of MPGM. Im-
munofluorescence (IF) revealed linear glomerular
basement membrane (GEM) and tubuler basement mem-
brane (TaM) fluorescence (F) with antisera specific
for IgG heavy chain and C3. Indirect IF with pa-
tient's serum failed to detect anti GEM antibodies.
Thirteen months later he became febrile and MM was

diagnosed based on x—ray bone lesions and bone
marrow aspirate. Studies for kappa and lamda light
chains on the deparaffinized stored renal tissue
were negative. Electron microscopy (EM) revealed
abnormally dense GEM and rEM. A SB year old white
man admitted for hematuria and edema had 12g of
proteinuria, Ccr of 45 ml/min and low C3. Renal
biopsy showed lobular variant of MPGN with focal
bright linear F of GEM and TEM with antiserum
specific for kappa light chain. On EM, GEM and TEM

appeared unusually dense. Monoclonal gammopathy
and bone marrow aspirate confirmed MN. These cases
relate MM to MPGIS. Lobular GM with GEM alterations
and light chain deposition has been described pre-
viously. We postulate that heavy chain deposition
may produce similar lesions and that both may
mimic dense deposit disease.

USE OF SERUM CREATIMIME TO PREDICT TERMINAL RENAL
FAILURE IN CHRONIC PROGRESSIVE RENAL DISEASE IM
CHILDREN. Ekkehard W. Reimold. Univ. of Texas
Southwestern Medical School.

The rise of serum crestinine 5Cr1 was used as
an indication of disease progression in chronic
renal failure end was studied in 30 children with
congenital renal anomalies, glomerulonephritie or
metabolic diseases in whom the disease terminated
in end—stage renal disease. While one—third of
the cases had fluctuating values, in 20 patients
the rise of was a steady one and followed a
mathematical model, beat expressed by the re-
gression line calculated from reciprocal values.
Rising from a 5Cr of 2 mg/dl terminal renal

failure 5Cr 10 mg/dl) was reached in 39 months
in patients with glomerulonephritis and in 105
months in children with renal anomalies or meta-
bolic disease. Only 2 patients showed a more
rapid rise in 5Cr' progressing from < 2 to
12 mg/dl in one month.

The final phase of 5Cr —rise was fairly uniform
in almost all cases. In 80% of the patients SCr
progressed from 7 to 10 mg/dl in less than
4 months. The rate of progression changed in only
3 patients from a slow to sn accelerated rise when
a level of 4 mg/dl was reached.

Por most patients the rise in 5Cr followed a
straight line calculated from reciprocal or log—
srithmic values. Based on this calculation or
using a graphic plot the time when efid—stage renal
disease (5Cr 10 mg/dl) will be reached seems to be
predictable with acceptable accuracy.

•SERIAL IMMUNE COMPLEX (IC) LEVELS AND ACTIVITY OF
LUPUS (SLE) MEPHRITIS (GM). Jimmy L. Roberts, Luis

Sirotzky 6. , and Edmund J. Lewis. Rush Presbyterian
St. Luke's Medical Center, Chicago, Illinois.
Although serum C3, C4 and antinative DNA antibody

(onDNA) levels generally correlate with disease ac-
tivity in SLE, in some instances they have been in-
sensitive in determining recurrence of disease. We
have measured serial cryoprecipitable (Cr) IC lev-
els in 25 SLE patients with biopsy documented GM in
an effort to define whether or not CrIC levels are
a sensitive and early guide in recognizing recur-
ence or reactivity of GM. On entry to the study, 15
patients were already receiving some form of immun-
osuppressive therapy. Patients were followed an av-

erage of 14 months (range: 1-36); studies included
urinalyses with phase contrast and cytologic exami-
nation of sediment, serum C3, C4, anDMA and CrIC.
There were 26 episodes of active GM occurring in

22 patients; 4 patients had 2 episodes of GM, and
3 had no active GM during the study. Serum C3 lev-
els were decreased in 16/26 episodes of clinical
GM, while C4 was decreased in 17/26; in 11/26, ser-
um anOMA was elevated. CrIC levels were elevated in
24/26 episodes of GM (range: 25 - 830 pg/mfl; both
episodes of GM occurring without elevated CrIC were
in patients with membranous GM. A decrease in CrIC

levels to normal usually preceded remission of cli-
nical GM and often preceded normalization of serum
complement levels. In 7 instances, significant in-
creases in CrIC occurred without evidence of in-
creased activity of renal disease; similarly, 5 in-
stances of hypocomplementemia were also noted in
the absence of active GM. Thus, CrIC levels correl-
ate well with clinical remission in SLE GM and may
be useful in the early detection of active glomer-
ular disease.
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NON-DIABETIC RENAL DISEASE IN DIABETIC PATIENTS.
WS Robertson*A Crosson,* .2. Wafal, A Kaldany.*
JA D'Elia. Nt Deaconess and Peter Bent Brigham
Hospitals, Joslin Diabetes Center, Boston, Mass.

Tissue diagnoses were obtained in 10 diabetic

patients presenting with proteinuria, hematuria,
or renal failure, without proliferative retinopa-
thy, neuropathy, or vascular disease. Pathology
comprised: NIL disease, menbranous GM (MCII), renal
vein thrombosis (RVT), focal scierosing GM (FSGN),
vasculitis (VASC), chronic GM (CCII), non—diaonos-
tic subendothelial electron dense deposits (NOD),

and amyloidosis (AMYL).
Diabetes Proteinuria Creatinine

(Yrs) (gm124 hr) (maX)
NIL 10 2.2 0.7
MCII 7 15.4 2.0
MPGN 4 3.4 1.0
RVT 16 2.5 2.9
FSGN 1 2.1 3.6
VASC 22 1.5 2.3
CGN 11 10.0 3.3
NOD 5 15.2 1.6
NDD 12 5.6 0.7
AIIYL 7 10.0 25.2

Mean follow-up for the group 30 months.
Three (FSGN, VASC, CCII) required dialysis and/or
transplantation. Four (NIL, MPGN, NOD, NOD) did
well without therapy. Two (RVT, MCII) stabilized
with medical and one (AMYL) improved with suroi-
cal therapy. Overall only 3 of 10 deteriorated
during the follow-up period. In the remainino 7,
the course was more benign than anticipated from
diabetic nephropathy. Renal biopsy is thus in-
dicated for selected diabetics with dispropor-
tionate renal syoptoms.

• EFFICACY OF METHYLPREDNISOLONE PULSES IN THE TREAT-
MENT OF EXPERIMENTAL GLOMERULONEPHRITIS. Alan M.

Robson, J. Giangiacomo* and F.G. Gerinuth, Jr.,
Dept. Peds., Washington Univ., St. Louis, MO.

Our early (J.Pediat.88:307,1976) and subsequent
experience suggests that intravenous pulses of
methyiprednisolone are beneficial in treating some

patients with severe, progressive glomerulonephri—
tis (GN). The present controlled study evaluates
this therapeutic approach in an animal model.

Anti—GEM GN was induced in normal rabbits. After
the lesion was established for 1 week, animals were
randomly assigned to 1 of 3 groups: A) no treatment

E)prednisone 2 mg/kg body weight per day C)methyl—
prednisolone pulses each 30 mg/kg body weight per
day by IV infusion for 6 days. Measurements of GRE,

renal plasma flow, glomerular perselectivity to
polydisperse PVP and renal biopsy were performed
before and again after treatment.

Of the 10 animals in group A, 3 died and 6 show-
ed continuing loss of renal function; mean GFR fell
from 6.9 (pretreatment) to 4.7 ml/min. Three of the
7 group B rabbits died and 3 showed continuing loss
of renal function;mean GFR fell from 6.1 (pretreat-
ment) to 4.7 mi/mm. In contrast to groups A and B,
mean GFR in group C (pulse treatment) increased
from 4.6 pretreatment to 8.2 el/mm and returned
to normal in 6 of the 9 animals. One group C
animal (with the most severe pretreatment lesion)
died. Only animals in group C consistently demon-
strated return of glomerular permselectivity to-

ward normal and Improved glomerular histology.
This study supports our experience in man that

pulse steroid treatments can be effective in
reversing the progressive deterioration often seen
with severe GN and indicates the need for continu-

ing evaluation of this therapeutic approach.

CLKARMCE STUDIES IN THE NEPHROTIC SYNDROME.
L. Roaenbaum, Mark S. Kramer, Rasib N. Raja, and
Maio Henriquez,* Department of Medicine, Albert
Einstein Medical Center, Philadelphia, Penna.

Forty—six patients with nephrotic syndrome (NS)
and a serum creatinine concentration2,O mg/dl
had simultaneous clearance determinations for

inulin (IC), paraaminohippurate (PC) and endogenous
creatinine (ECC). All patients had a percutaneous
kidney biopsy. The ECC did not correlate closely
with the IC (v.0.66). In 12 patients with minimal—
lesion, 11 with membranous, 13 with membranopro—
liferative, 4 with lupus membranoproliferative and
3 with amyloid glomerulonephropathy the IC were
91*29, 69±26, 63±31, 35±33 and 56±29 mllmin; these
variations in glomerular filtration rate (GFR) were
not reflected accurately by ECC which were 111±46,
109±45, 97±38, 105±56 and 62±16 mI/mm respective-
ly. There was an inverse correlation of the filtra-
tion fraction with the ECC/IC ratio (r.—O.42). This
resulted in the ECC masking the extent of the re-
duction in GYR probably due to a relative perserva—
tion of tubular over glomerular function without
impairment of creatinine secretion in patients with
a primary glomerulopathy.

The data indicate that the ECC hou1d not be
used as an index of gloinerular function in patients

with primary glomerulopathies.

•NE-RE1ATED FAILURE OF VOLUIE-PRESSURE MEDIATED
VASOPRFSSIN (AVP) RELEASE IN MAN. J.W.ftse, G.L.
rtbertson. rndi.ke Laboratory and Dept. of Med.
Beth Israel Hospital and Harvard Medical School,
Boston, and Dept. of Med., Indiana Univ. Med.
Ctr. and Veterans Admin. Hospital, ThdianaEolis,
Indiana

Plasma AS/P resnse to hypertonic saline has
been shown to increase with age. The impact of
normal aging on volume-pressure mediated AS/P
secretion was studied in 7 young (21-29 yrs.) and
6 old (68-al yrs.) carefully screened healthy
subjects on a normal salt intake. After eight
hours supine, blood pressure, p.ilse and plasma
AS/P were measured during 8 minutes of quiet
standing.

All young subjects sIed a prc*npt and sus-
tained increase in pilse (+34+6% at 1 mm p<O.O1;
+25+4.5% at 8 nun pc 0. 01) and a transient increase
in nn arterial blood pressure (+9+3.4% at 1 sun,
p<O.05). There was a proninent rise in AS/P in
all young subjects (+84±13% at 5 mm, p<O.O1,
+217+16% at 8 mi.n p<O.OOl) which was greatest in
3 sEjects noting dizziness.

Pulse and blood pressure changes in the old
group did not differ frau the young group. In 4
old subjects AS/P failed to rise on standing dis-
pits marked symptcam in 2 of these subjects. In
one old subject Al/P rose transiently and in
another AVP resronse was similar to the young
group.

Since the elderly secrete AS/P in resnse to
osmlar stimuli, the present results indicate an
age-related defect in the afferent linl of volume-
pressure imeliated AVP release.
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SYNDROME OF INAPPROPRIATE SECRETION OF ANTI-
DIURETIC HORMONE (SIAOH) AFTER INTRACARDIAC
PACEMAKER. A CASE REPORT. Darius Saghafi and
Sushil K. Mehandru. Dept. of Med., Frankford

Hospital, Philadelphia, Pennsylvania and Jersey
Shore Medical Center, Neptune, New Jersey.

An 81 year old white male was admitted to the

hospital because of repeated episodes of syncopy.
He had complete heart block and a permanent intra-
cardiac pacemaker was implanted and functioned
well. After initial improvement, he developed
lethargy. There was no evidence of heart failure,
fluid overload, or focal neurological sign.
Brain scan and chest x-ray were normal. Blood
urea nitrogen was 7 mg/lOO ml and the serum
creatinine was 0.6 mg/lOO ml. The serum cortisol
was normal. The patient was not given any drug
known to cause SIADH. The serum electrolytes
were as follows:

Na K Cl CO2

117 4.4 85 2)

143 3.9 105 26

Urine sodium was 77 mEq/L. Serum osmolality was
240 with the urine osmolality of 747 mOsm per Kg
of water. Patient was treated with fluid restric-
tion and salt supplement. He recovered completely
and his mental condition returned to normal. This
case represents the acute onset of SIADH after
implantation of intracardiac pacemaker with
spontaneous recovery. The mechanism of develop-
ment of the syndrome is not well understood but

acute manipulation of cardiovascular receptors
could be responsible for antidiuretic hormone
release.

RENAL CHANGES OF NAIL PATELLA, WITHOUT ONYCIIO-
OSTEODYSPLASIA. A CASE REPORT. J.R. Salc.edo., T.T.
Antonovych. Depts. of Pod. Nephrology, Child.
Hosp. Natl. Ned. Ctr., George Washington Univ., &

Dept. Nephropathy, Armed Forces Institute of Path-

ology, Washington, D.C.
Hereditary osteo—onychodysplasla (HOOD) is a

genetically determined autosomal dominant syndrome.
It is characterized by hypoplasia or aplasia of the

patella, dystrophic nails, elbow dysplasia, and
posterior iliac horns. Renal disease, manifested

as asymptomatic proteinuria, frequently consti-
tutes a part of the syndrome, but death due to
chronic nephropathy is unusual. We report an 8

year old boy, sibling of a family of consanguineous
marriage, who was found to have nephrotic syndrome
and mild renal impairment. Clinically no other
systematic manifestations of HOOD were noted. The
patient remains alive after 5 years of proteinuria;
however 2 other siblings ages 6 and 9 years have
died of chronic renal insufficiency. Renal his-

tology by light was nonspecific, however, electron
microscopy showed typical features described in

this syndrome, consisting of irregular thickening
of the basement membrane containing electron—
lucent areas and deposition of collagen fibers.
Characteristic of this family is the absence of
bone or eye abnormalities frequently seen in HOOD
as well as the severe renal involvement at younger
age in 50% of siblings. The association of renal
changes characteristic of nail patella and nephro—
tic syndrome have been described, but we are not
aware of any previous report with these findings
without bone abnormalities and severe form of renal
disease. The transmission in our case seems to be
autosomal recessive with a severe nephropathic gene..

SIMULTANEOUS HEMODIALYSIS (ND) AND EXCHANGE

TRANSFUSION (ET) IN HENOLYTIC URE1IC SYNDROME (HUB)
J.R. Salcedo, L.D. Harden Dept. Nephrology and
Hemodialysis, Child. Hosp. Nat'l. Med. Ctr.,
George Washington Univ. School of Ned.

A 7 year old Caucasian female presented with

acute renal failure, microangiopathic hemolytic
anemia, and thrombocytopenia, accompanied by
severe abdominal pain and severe CNS manifestations.
Because of edematous descending colon with sub—
serosal hemorrhage and bleeding points in the
mesentery, a transverse colostomy was performed.
Postoperatively, the patient had lethargy, inco-
herent statements, startle reactions, and episodes
of fear and hallucinations. Marked tension tremor
and a tic—like motion towards the face was
evident on the upper extremities, associated with
intermittent generalized tremor activity. Labo-
ratory tests showed hyperazoteinia, anemia, throm-
bocytopenia and oliguria. ND was instituted, with
no improvement of her CNS signs until a single
volume ET was performed. By the completion of the
HD/ET the neurologic signs had resolved. 24 hours
later, gradual return of the severe neurologic
manifestations were seen. 2 more treatments were

subsequently undertaken. The patient gradually
improved without artificial support. The patient's
dramatic improvement with HD/ET seems to be an
effective treatment of the neurologic symptoms and
renal failure. ET is reported effective in cases
of thrombocytopenic purpura (TTP) with rapid
response of the CNS symptoms. The similar response
in HUS may indicate that this entity may be a
variant of TTP. Further consideration should be
given to this form of therapy in other patients
with severe NTiS and CNS manifestations.

•CHRONIC INTERSTITIAL NEPHRITIS AND RENAL FAILURE
DUE TO NITROSOUREA (NU) THERAPY, R.G. Schacht
and 0$. Baldwin, Dept. of Med. and Peds., N.Y.
Univ. ScM. of Med., N.Y., N.Y.

Nephrotoxicity has not heretofore been reported
with the use of I, 3 61$ (2 chloroethyl)—l—NU

(BCNU) or methyl chloroethyl—cyclohexyl NU (CCNU),
alkylating agents which are the currently favored
chemotherapy for solid brain tumors. We document
here the occurrence of irreversible end progres-
sive renal parenchymal damage and functional im-
pairment In the majority of patients given at
least 6 courses of NU. One hundred sixty patients
have been treated at NYU during the last 10 yrs
with doses of 200 mg/rn2 administered at 8 wk in-
tervals. Fourteen of 17 patients who received at
least 6 courses and all 9 who were given more than
10 courses developed impaired renal function, as
judged by elevation of BUN and/or serum creatinine
or decrease in filtration rate as determined by
inulin clearance. Four have progressed to uremia.
Data are not available In 9 others who were given
6 courses or more. Urinanalyses have shown little
or no proteinuria, and formed elements have been
absent. No patient has become hypertensive. Re-
nal biopsies in 5 patients demonstrated tubular
atrophy, Interstitial fibrosis end glomerular
sclerosis in the absence of proliferation or im-

munoglobulin deposition. Thus, a remarkably high
incidence of renal damage occurs when repeated
courses of NU are given for more than 1 yr. The
nephrotoxicity of these oncolytic agents is of
great Interest in that it occurs without a phase
of renal failure and in the absence of significant
urinary abnormalities, while producing an Insid-
iously progressive interstitial renal lesion.

12/18/77
12/28/77
1/17/78
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•MINERALOCORTICOID (MC) RESISTANT RENAL id SECRETORY
DEFECT: PROPOSED DISTAL TUBULE CHLORIDE SHUNT.
N. Schaxnbelan A. Sebastian, and F.C. Rector, Jr.
Dept. of Medicine and. Cardiovascular Research
Institute, Univ. of California, San Francisco, Ca.

The rare syndrome of hyperkaleslia, hypertension
and type 4 renal tubular acidosis without glomeru—
lar insufficiency has been attributed to a defect
in renal tubular id secretion. In one such patient

(24 y.o. Than; Na 141, K 5.8, Cl 111, HCO3 21 mEoJL;
GRE 130 ml/min) plasma renin concentration (D.2 ng/
mi/br) and excretion of aldosterone (3.2 aug/24 hr)
were abnormally low but increased substantially
with restriction of dietary sodium chloride (PRC
2.7; Ualdov 65.5). When dietary sodium chloride was
normal (120 mEg/day) fractional renal K+ excretion
was subnormal and increased only minimally during
administration of large amounts of MC (fiudrocorti—
sone 0.2-0.5 mg/day; deoxycorticosterone 10 mg/day;
max. Cx/GFR 3.3-5.0%). Distal tubule K+ secretion
increased greatly if MC was administered when dis-
tal Na4 delivery was increased with sulfate (low
MaCi diet, 4% Na2SO4; CK/GFR 64%) or bicarbonate
(acetazolemide plus NaMCO3; Cx/GRE 108%) but not
with chloride (NaC1; CK/GFR 9%). Thus hyperkalemia
end MC resistance do not appear to be due to the
absence of intrinsic renal tubular K+ secretory
ability. Normal salivary and fecal secretion of K+
further mitigate against a generalized defect in
transepithelial transport of K+.

We propose that the primary disturbance in this
patient is abnormally increased distal reabsorption
of chloride which (a) shunts the Na+ and NC-depen-
dent electrical driving force for K+ secretion re-

sulting in hyperkalemia and (b) augments distal
Na+ reabsorption resulting in ECF volume expansion,

hypertension and hyporeninemic hypoaldosteronism.

INULIN CLEARANCE IN NEWBORNS.
B. Sellers, J. Bhatia,5 Z. Catterton,* L. Mims,5
Department of Pediatrics, Medical College of

Georgia, Augusta, Georgia.
Glomerular filtration rate (GFR) and extra—

cellular fluid volume (ECV) of 15 term and pre—
tern neonates were determined by inulin clearance
and volume distribution analysis according to the
model of Sapirstein et. al. Patients studied
were acutely or chronically ill and expected
renal function was varied. GFR by the Sapirstein
method Q/4°(t)dt was conpad to the traditional

inulin clearancetechnique - performed simul—

tsneously. Q/.,Cc(t)dt averaged 25+2.7 mi/mini
1.13 N2 (p<.00l, n15) with a range of 13.1
— 50.1 ml/minil.73 N2. Simultaneously UT/P
averaged 23.7+2.9 ml/min/l.73 N2 (pc.O01 n15)
with a range of 9.6 — 53.1 ml/min/l.73 M'. For
the two methods paired p>0.i. Linear regression
for the two methods yielded the formula
y=l.Ott X — 2.17, correlation coefficient = 0.95.

ECV by two compartment analysis averaged
30.8+2.1% body wt. (pc.OOl, n15) with a range
of ilT.6 — i5.4% body wt. Repeatability for GER
and ECV were good in two patients in whom studies

were repeated.
The methods for GFR and ECV described are

easy and practical to perform, require no urine
collection, involve essentially no risk to the

patient, and require no isotope exposure for the
patient. This technique may be a valuable tool

in evaluating critically ill newborns or newborns
receiving potentially nephrotoxic drugs.

PREDICTION OF GFR BY SERUM82 MICROGLOBtJLIN AND
CREATININE. Peter H. Shea, John F. Maher, Eva
Horak' U. Connecticut Health Center, Farmington, CT

The reciprocal of serum (5) creatinine (Cr),
factored by a constant is often used to estimate
glomerular filtration rate (GFR). Since such esti-
mates are more inaccurate under certain circum-
stances, we compared this relationship to that of a

factored reciprocal of serum 2 microglobulin (2)
to GFR in adult normals and stable patients with a
spectrum of age, renal function and muscle mass.
lothalamate clearance was used to measure GFR. In
16 subjects ages 20-92, mean was 6.8 mg/L and S
Cr was 3.0 mg/dl, urinary Cr ranged from 5.7 to
30.6 mg/kg/day, GFR from 1.9 to 157.5 ml/min, S Cr

from 1.0 to 10.6 mg/dl, and from 1.43 to 22.35

mg/L. The reciprocal of S Cr x 100 did not predict
GFR accurately (GFR = 100/S Cr t 40% in 5/16, GFR =
lSO/62P 40% in 12/16). The coefficient of varia-
tion of (100/S Cr)/GFR exceeded that of (l5O/S2ia)/
GFR (69% vs 62%). With increasing age, (100/S Cr)/
GFR increased linearly (y = .11 + .04 years, r =
.67) more than (150/82u)/GFR (y = .91 + .01 years,
r = .27). As Cr excretion/Kg decreased, (100/S
Cr)/GFR increased more than (150/S2)/GFR (slope
—.017 mg/kg, r= —.89 vs —.007 per mg/kg, r =
As GFR decreased, 100/S Cr overestimated GFR more
than lSO/82p did. (100/S Cr)/GFR = 3.31 —.023 per
ml/mln, r = -.71, (150/42u)/GFR = 1.97 -.011 per
mi/mm, r = —.60. Certain drugs are known to in-
terfere with Cr colorinetric assay but not
immunoassay. When urinary clearance is unavail-

able, 82W, although less accurately measured than
S Cr, may estimate GFR better than S Cr in the
elderly, those with less muscle mass, with renal

failure or exposure to interfering drugs since
these factors distort 82W less.

SUCCESSFUL TRIAL IN TREATING NEPHROTIC SYNDROME IN
PATIENTS WHO HAD GLONERULAR DISEASE WITH IRE COMBI-
NATION OF GORTICO—SIEROIDS (CS) AND THYROID HORMONE

(TN). Mel Shenouda, University of Tennessee,
Chattanooga, Tennessee.

This study was a trial to use a drug regimen to
treat patients presenting with nephrotic syndrome
who had serum 13,14 below the median normal values.
Four patients presented with a clinical picture of

idiopathic nephrotic syndrome (average proteinuria
11 gm/day). One of them had 3 episodes of nephrotic
syndrome 1 year apart. All the patients when seen
for the 1st time had renal failure(average s.creat.
4.2 mg%). Renal biopsy was done on the 4 patients.
they revealed different pathological pictures which
included minimal changes, focal glomeruloscierosis,
membranoproliferativa, and immune complex mediated
chronic glomerulonephritis as indicated by light
microscopy, EM as well as with immunofluorescent
studies. The protocol used was to administer ster-
oids alone or with Imuran for 4 weeks, when there
was no response to these drugs, TH was added to the
regimen. The response to that combination (CS&TH)
was noticed 2—4 days after adding the TH. The total

clinical picture of the nephrotic ayndrome subsided
significantly after 2 weeks. The proteimuria was
reduced to an average of 0.8 gm/day. The s. crest.
wae down to an average of 1.3 mg%. The patient who
developed 2 relapses after the let episode was
treated during the 1st relapse with TN alone for 2
weeks with no response and when steroids were add-
ed, the response was seen abruptly. The 2nd relapse
was treated from the beginning with the cS&TH, the
response was abrupt after 3 days. 13 & 14 were
normal 4 weeks off treatment.

In conclusion, this combination (CS&TH) was a
successful trial in this small group of patients.
Further study on a large scale would be worth a try.
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•INHIBITORS OF CALCIUM CRYSTAL GROWTH IN IDIOPATHIC
CALCIUM UROLITRIASIS. Lynwood H. Smith, Peter G.
Werness,* Jan H. Bergert,* and Karen E. Lee.*
Mayo Clinic and Mayo Foundation, Dept. of Med.,
Rochester, Minnesota.

Urinary inhibitors of calcium oxalate 1CaOX
and calcium phosphate ('Cap) have been reported to
be decreased in patients with idiopathic calcium
urolithiasis (ICC). Multiple 24—hour urines were
collected in 16 normal subjects (C) and 73 untreat-
ed patients with ICU on their normal diet and fluid
intake. An arbitrary division of the patients
based on the urinary excretion of calcium was made;

1) less than 175 mg124 hr. (group I; n=19);
2) from 175 to 275 mg/24 hr. (group II; n27); and
3) greater than 275 mg/24 hr. (group III; n27).
Renal function was normal in all patients. Total
'CaOX and 'CaP activity were measured in seeded

crystal growth assays (one inhibitor unit (IU)
50% inhibition]. Results are shown in table
(mean±SEM). T—test compared results in C with
each group of patients.

mg/gm creatinine lu/gm creatinine
Mg Pyrophosphate Citrate 'Cap 1Ca

C 96±23 1.55±0.9 427±197 63±35 62±
Gr I 69±34w O.91±O.4q' 270±128w 38±l4 73±33
Gr II 75±26 O.93±0.6 309±1740 45±210 71±31
Gr III 79±260 0.86±0.6t 299±1720 46±23 70±33

O=P<.O5; 'P=P<.02; P<.Ol; tP<.O05
'Ca was not decreased. 1CaP was significantly

lower n groups I and II. In group I 31% and in
group II 48% of the decrease in 1CaP was due to
decreased magnesium, pyrophosphate and citrate.
These results support the presence of 'CaP def i
ciencies in normocalciuric idiopathic calcium
urolithiasis not accounted for by known urinary
inhibitors.

•ASYMPTOMATIC GLOMERULONEPHRITIS (GN) IN NON STREP—
TOCOCCAL UPPER RESPIRATORY ZilFECTIONS (NSURI).

Michael C. Smlth*, Donald Zlmerman*, James Cooke*,
Julio Blrd*, andLynn Feaster* (intr. by Robert E.
Eckel), Case Western Reserve University, School of
Medicine, Cleveland, Ohio and William Beaumont
Army Medical Center, El Paso, Texas.

Virally mediated GN has been demonstrated in ex-
perimental animals and man. We studied 240 pre-
viously healthy military personnel with NSURI, to
define the incidence and clinicopathological char-
acteristics of Gil. Nine of the 240 patients had
RBC casts associated with the NSURI. All were
normotensive males (17-24 years) with normal C3,

C4, and negative AMA, cryoglobulins, HBsAG, Clq
precipitins, rheumatoid factor and throat cultures.
Sequential ASO titers were non—diagnostic. Acute
and convalescent sera were negative for herpes

virus, CMV and myocoplasma, but were diagnostic of
recent infection with adenovlrus (2/6), influenza
A (4/6) or Influenza B (1/6), Renal biopsy studied
by light and immunofluorescent microscopy revealed
focal (4/9) or diffuse (5/9) mesangial prolifera-
tion with crescent formation In one patient and

granular mesangial deposition of C3 (5/8) alone or
ln combination with IgG (1/8), IgA (1/8) or 1gM
(2/8). EM revealed no electron dense deposits.
Twenty—four hour protein excretion was initially
abnormal In 4/8 patients (220—870 mg/24 hrs) and
remained elevated in 3/8. Ccr were Initially de-
creased in 7/9 and after 3-6 months were 62-98 cc/
1.73 M in 8/9. Repeat biopsy after 3 months dem-
onstrated improvement In 1 and no change in 2
specimens. We conclude that NSURI is frequently
associated with asymptomatic Gil and that abnormal
glomerular morphology and decreased Ccr may per-
sist for at least 3—6 months.

•GLYCOPROTEIN ABNORMALITIES IN UREMIA (ESRD); POSSI-
BLE LINK TO INCREASED ATBEROGENESIS. Stuart Sny-

der*, Allan B. Schwartz, Eugene Coodley. Dept. of
Med., Hahnemann Med. College & Hospital, Phila., Pa

Several studies would indicate a relationship of
glycoprotein abnormalities to artherogenesis. Be-
cause of the known susceptibility of patients with
ESRD to premature atherosclerosis, serum glycopro-
teins were determined in 10 consecutive patients
on chronic hemodialysis and compared to 10 age-
matched controls. Serum protein-bound carbohydrate
(a measure of total serum glycoproteins) were ele-
vated in ESRD, 116 and 3.7 rng%, compared to 97.7
and 2.9 mg'/, (P <. .001). When individual serum gly-

coproteins were assayed by Imniunodiffusion, 3 were
increased in ESRD.

C30
-glycoprotein

hemopexin

1-antitrypsin
Eight glycoproteins were unchanged in ESRD. This
study identifies a distinctly abnormal pattern of
glycoproteins in patients with ESRD that is unlike
any other hyperlipidemic subject, being dissimilar
to the pattern of coronary—artery disease, inflamma-
tion, and hyperlipidemia without vascular disease.
Glycoprotein abnormalities have been shown to inhib-
it lipoprotein lipase (LPL) activity. A role of gly—
coprotein abnormalities in the hyperlipidemia and
accelerated atherogenesis of ESRD is suggested.

HEARING LOSS IN CHRONIC RENAL FAILURE (CRY);

Karim B. Solangi, Barbara T<ligerman, Ira Ventry,
Stephen A. Weseley and Alvin I. Goodman.
Westchester County Medical Center, Dept. of Med.,
New York Medical College, Valhalla, New York and
Teachers College, Columbia Univ., New York

Approximately 407 of pta. with CRF have been
found to have hearing loss. The majority of these
pta. reported have either been on maintenence hemo-

dialysis (MMD) or were post-transplant. The pur-
pose of this study was to assess the nature nd
extent of the bearing loss and the possible role

played by MIlD. 39 pta. with CRF were studied
audiologically. All pta. had moderate to severe
renal failure with serum creatinine of 2-15 mg.%.
All pta were studied for hearing loss every 6
months for one year unless they were started on
MMD when they were studied every 3 months for one
year. One pt. was followed after receiving a cada-
ver transplant, (CT). The overall incidence of
high frequency hearing loss was 11/39 pta., 287..
The hearing loss did not correlate with the etiolo-
gy of renal disease (except for one pt. with Al-
port's Syndrome), degree of renal failure or the
use of nephrotoxic drugs. The 12 pts. who required
MMD did not show improvement or deterioration of
sensorial hearing. One pt. who had a normally
functioning CT had a reversal of hearing loss when
tested 3 months later. From this study we suggest,
that high frequency hearing loss is part of the
basic manifestation of CRY and MMD does not have
any adverse or beneficial effect on hearing loss.

To explain the high frequency hearing loss, we pos-
tulate that this may be a manifestation of the

peripheral neuropathy complication of CRF and
correlations with peripheral nerve conduction stud-
ies are being eveluated.

ceruloplasmin
l-acidglycoprotein
B-glycoprotein I

Control
29.0

2.6 127 j10
20.5 -t 1.2 29.5

P
<.001
<.01

<.05

Six specific glycoproteins were
Control

transferjn 311 28

C3 activator 24.1± 1.8
83.7-i- 3.2

66.4-i- 3.3

90.8± 2.9
360 - 12

decreased in ESRD.
ESRD P

221 -, 12 <.01

l6.lt 0.9 <.001
66.4± 2.8 .001
55.2± 1.8 -<.01
60.6-i- 3.7 <.001
249 11 4,01



INDOMETHACIN TREATMENT OF UREMIC PERICARDITIS
David Spector, Howard Alfred*, Michael Siedlecki*,

and Gary Brief el, Dept. Renal Med., Balto. City
Hosp., Johns Hopkina U. Sch. Med., Balto., Md.

Indomethacin has heen advocated for treatment of
uremic pericarditis (Arch. mt. Med. 135:807, 1975).
We are performing a prospective douhle blind study

in which dialysis patients with pericarditis
randomly receive either indomethacin (I), 25 mg,
or placebo (P), q 6 tire, for 3 wka. To date 18
pts. (P9, 1=1), stratified for clinical
presentation and amount of pericardial effusion
(PH), have been studied.

The P and I groups are statistically similar in

clinical presentation, age, sex ratio, type and
duration of previous dialysis, cardio—thoracic
ratio (CTR) on cheat x—ray, initial volume of PE
(by echocardiography), serum creatinine and BUN.
All pta. received 18 hrs. hemodialyaia or 36—48

hra. peritoneal dialyais/wk.
Efficacy of treatment was assessed by: duration

of friction rub, I = 20 5 SE days (range: 7—38),
P 13 2 SE daya (range: 0—28); duration of
subaternal pain, I range = 0—28 days, P = 0—6 daya;
% change in CTR at 3 wka, I = mean increase of 8%,
P = mean decreaae of 2%; change in PH volume at 4
wka. (or at surgical intervention), I = 4 pta. no
change, 2 pta. increased; P = 3 pta. no change,
4 pta. increased, 2 pta. decreased. Pericardio—
centesia or pericardiectomy was required in 2 I
pta. at 21, 28 daya, and in 3 P pta. at 9,15,15
daya. In addition 2 I pta. and 1 P Pt. died with
persistent pericarditia. No patient was felt to
have indomethacin toxicity.

Thua, in our population, to date, we are unable
to ahow any beneficial effect of indomethacin in
treatment of uremic pericarditia.

•THE VARIOUS COURSES OF EXTRACAPILLARY PROLIFERATIVE
GLOMERULONEPMRITIS (ECPGN). Bruce S. Spinowitz ,Nelen
Feiner, .Taapah thawla, Melvin Gluck, and David S.
Baldwin. New York Univ. School of Med., Dept. of
Medicine and Path., New York, N.Y.

ECPGN ia frequently characterized by oliguria
with rapid and irreversible deterioration of renal
function. We deacrihe here the course of idiopathic
ECPGN in 33 patienta who were followed for 5 moa.
up to 9 yra. On clinical grounda, 3 distinct groupa
could be identified, each with typical morphologic
features.

Group I waa characterized by progreaaion to
irreveraible uremia within 1 to 11 wka. from onset.
Group II preaented aimilarly with renal failure of
rapid onaet but recovered aome renal function and
stabilized at creatininea of 2-4 mgm.% for perioda
of 4 moa. to 4 yra. Group III preaented with
moderate azotemia of unknown duration and had
atable or very slowly deteriorating renal function
over periods of 5 moa. to 9 yrs. The clinical and
morphologic featurea of the 3 groupa are
contraated in the table.

I II III
No. of patienta 7 7 17
Oliguria S 1 1

Nephrotic syndrome 1 4 9
creacenta ) 80% glomeruli 6 0 0
Circumferential> 50% 7 1 0
Tuft necroaia 5 3 3
Endocapillary proliferation 0 3 10

Thus, renal failure in idiopathic ECPGN is not

always "rapidly progreaaive" and nay be reveraible,
depending on the nature and extent of the
morphologic changes. An awareness of these varioua
couraea may he useful in the evaluation of
therapiea for ECPGN.

ABSENCE OF HYDRONEPHROSIS IN RENAL FAILURE DUE TO
URINARY TRACT OBSTJCTION CAUSED BY RETROPERITO—
NEAL FIBROSIS. S.C.Spraiter*, P.A.F.Morrin, P.S.
Swenson, Veterans Hospital and Stanford Univ

School of Medicine, Stanford, CA, and Department
of Medicine, Queen'a University, Kingston, Ontario.

Hydronephrosis has always been regarded as the
hallmark of urinary tract obstruction and, if the
urinary collecting systems are not dilated, it is
generally believed that aignificant obstruction
can be excluded from the differential diagnosia of
azotemia. Because azotemia only occurs when there
is bilateral renal involvement, it is cuatomary to
dismiss obstruction from further consideration if
one normal collecting system can be demonstrated.
We have recently encountered two caaea of renal
failure due to urinary tract obstruction in which
the above axioms were clearly erroneous. Although
the majority of casea with retroperitoneal fibro-
sis and azotemia have definite hydronephrosis our
two cases and a review of the literature indicate
that there is a subset in which obstructive renal
failure occurs with minimal or inapparent hydro—
nephrosis. In both of our cases oliguria or an—
uria with azotemia developed a few months after
documented normal renal function. In both casea
retrograde pyelography showed at most minimal
hydronepbrosis. The initial impression from the

radiographic findings was that obstruction had
been excluded as a cause of the renal failure.
Nevertheless ureteral catheterization resulted in
immediate diureaia and prompt reatoration of
normal renal function.

FOCAL GLOMERULAR SCLEROSIS AND PREGNANCY
James N. Suttor James Mopper, Jr., Claude G.
Biavdt University of California, San Francisco,
Departments of Medicine and Pathology.
Women with chronic glomerulonephritis (CGN) who

become pregnant (PG) have a high incidence of
maternal and fetal complications, especially if
there is preexisting hypertension (Mm) or
azotemia. However, the non—azotemic non—hyper—
tenaive woman with CGN usually does well during
PG with the incidence of HTN during PG being about
16%. We have reviewed our experience with a re-

cently defined type of CGN, focal glomerular
sclerosis (FGS) during pregnancy. There were 10
such women and they had 17 PG's, 15 of them
accompanied by 8Th. In the only 2 PG's not
accompanied by 8Th, the patient was on anti—Mm
treatment during the PG's. The HTh was severe
in 4 cases with diastolic HP > l2OmmHg. In 10
of these PG'a there waa evidence for no prior
8Th or azotemia, but all 10 of these PG's were
associated with Mm (compared to a 16% incidence
of MTh in controls with CGN found in the
literature). During the PG, 4 of the women
developed azotemis and 2 had massive proteinuria.
There was no definite detrimental effect of PG
on the long term course of FGS. Four early
therapeutic abortiona were performed for 11Th.
All children born at or near term were healthy.
In suimnary there is an apparent high incidence
of complicationa, especially MTh, in women
with FGS who become PG even if no prior 8Th or
azotemia is present.
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ANGIOGRAPHIC CONTROL OF PERCUTANEOUS RENAL BIOPSY

(AC of PRB). Charles Swartz, Jayne Starrs and
Audrey Wilson, Depts. of Med. & Rad., Hahr,emann
Medical College & Hospital, Phila., Pa.

A single uremic patient in whom arteriographi—
cally controlled catheter embolization of a renal

artery abruptly stopped exsanguinating hemorrhage
percutaneous biopsy led us to try AC of PRB in

high risk patients. Twenty—six patients, age 5—68
years, underwent AC of PRB. Biopsy was performed
in the prone position with the catheter selective-

ly placed in the renal artery by the Seldinger
technique. Twenty patients were uremic or azotemic.

Kidney length ranged from 5—16 cm. Adequate renal
tissue was obtained in all patients.

The advantages of AC of PRB were: (1) precise
localization of the kidney; (2) smaller dose of
contrast material averaging 40% of that used for
infusion pyelography; (3) immediate assessment of

post renal biopsy bleeding. In a single patient,
biopsy puncture of a major renal artery led to
early surgical intervention and salvage of the kid-
ney with hemostate sutures. Three patients had ser-
ious hemorrhage which ceased abruptly upon direct
arterial vasoconstriction with epinephrine HCI.

Our early experience with AC of PRB has led us
to the following conclusions: (1) It is the method
of choice in 2 groups of patients, those with ESRD
and those requiring concurrent angiography for
diagnosis; (2) It is the best localization techni-

que currently available; (3) In allowing for immed-
iate assessment of post RB bleeding direct vasocon—
striction may be used for control of hemorrhage and
catheter occlusion of an artery is a potential con-
trol measure; (4) It does require more professional
time & has the potential of femoral puncture site
complications not encountered in this series.

THE INCIDENCE OF RENAL INJURY AND DOSE OF X-RAY
CONTRAST MEDIA. K. Taylor,* A. Haymann,* and
E. J. Weinman. VA Hospital and Baylor College of

Medicine, Houston, Texas.
To determine if the dose of contrast material

is related to the incidence of renal injury, 107
patients receiving a double dose of diatrizoate
meglumine (600 ml, 84 Gm I) for cerebral axial to-
mography were examined. Renal injury was defined
by a rise in serum creatinine (Cr) >1 mg %. In
patients with initial Cr <1.2 mg %, 1 of 61 (1.6%)
developed renal injury as compared to an incidence
of 0.6% in published studies in patients receiving
a single dose (300 ml) of the same agent. In pa-
tients with mild to moderate renal insufficiency
(initial Cr 1.2 to 6.0 mg %), 2.8% (1/35) devel-
oped renal injury compared to an incidence of 3.0%
in published reports using a single dose in a

similar patient population. Two patients with
initial Cr >6.0 mg % developed renal failure but
recovered without dialysis. Seven diabetic pa-
tients with normal renal function received a dou-
ble dose of the contrast agent and none developed
renal injury. One of 2 diabetics with initial Cr
>1.2 mg % developed renal failure but recovered
without dialysis.

The resolution of the CATscan following double
dose diatrizoate mneglumine administration is su-
perior to that obtained following the conventional
dose of the contrast agent. These results indi-
cate that the incidence of renal injury following
X-ray contrast media administration is increased

in patients with pre-existing renal insufficiency
but that the risk of development of renal injury
in these patients and in patients with normal re-
nal function is not increased when larger volumes
of the agent are administered.

•INFLUENCE OF PREGNANCY ON LUPUS NEPHRITIS (LN,).
Michele M. Thomas C. Craig Tisher and Roscoe R.

Robinson, Duke Univ. Med. Center, Durham, N.C.
The immediate and ion gterm effects of pregnancy

on the course of LN remain controversial. In this
study 13 pregnancies were evaluated in ii pts. with
biopsy-proven LIV. LN with normal renal function
antedated pregnancy in 8 pts., and was first diag-
nosed during pregnancy in 3. Tissue examination
revealed glonwrulonephritis in all, with mesangio-
pathic in 2, membranous in 1, focal proliferative
in 1, and diffuse proliferative in 7 pts. An
average observation period of 43 mos. (range, 6—144
mo.) before pregnancy allowed most pts. to serve as
their own control. Mean postpartum followup was
53 mo. (range, 1-107 mo.). During pregnancy and
the early postpartum period, deterioration of renal
function evidenced by a rise in serum creatinine as
well as de novo or increased protein uria occurred
in half the pts. Progression to renal failure con-
tinued in 3 pts., and one died 1 iso. postpartum.
The increase in GFR determined by Ccr characteris-
tic of a normal pregnancy was not observed in any
Pt. The nephrotic syndrome was seen in 25 of the
women. There were 12 live births with a perinatal
mortality of 25B, and a 505, incidence of prema-
turity. All fetal deaths occurred in pts. with
diffuse proliferative LIV. The functional status of
maternal renal disease at conception did not allow
prediction of the effect of pregnancy on the sub-
sequent course of LN. These results reveal that
women with LN frequently experience deterioration
of renal function during pregnancy which often pro-
gresses postpartum. Secondly, prematurity and
perinatal mortality are strikingly increased. We
conclude that pts. with LIV, particularly of the

proliferative variety, should avoid pregnancy.

•THE ROLE OF PROSTAGLANDIN E IN THE RENAL FUNCTION
OF PATIENTS WITH CIRRHOSIS: Morris Tobin*, Elias
Lianos*, Nahid Alavi*, Carl Bentzel and Rocco

Venuto:(intr. by Charles Elwood), Dept. of Med.,
SUNYAB, Buffalo, New York.

In cirrhotic patients (CPS) renal function is

partially dependent on prostaglandin E (POE) syn-
thesis. Infusion of angiotensin has been found to
invoke a diuresis in some CPS. Since an interrela-
tionship exists between PGE and angiotensin in
other settings, we attempted to further define the
role of these hormones in the renal function of 01'S.

In the first part of this study, 12 CPS were
given 50 mg. of indomethacin orally. GFR, renal
blood flow (RBF), urine flow rate and urinary PGE
excretion (UPGEV) all fell (p< 0.02).

In the second phase of the study, an angiotensin
infusion (Al) sufficient to raise mean blood pres-
sure by 13 inmHg induced three different responses
in CPS. In Group I (n=3) Al increased: UpGEV from
694.1 135.2 to 1682.6 156.8 pg/mm. (p< 0.005),
urine flow rate from 9.7 2.0 to 16.5 2.5 mi/mm
(p 0.02) and sodium excretion rate by 295%. Al did
not change GFR or RBF. In Group II (n=6), Al de-

creased: UPGEV from 1100.8 327.2 control to 411.1

45.2 pg/mm (p< 0.025), urine flow rate from 10.1

0.8 to 4.2 0.7 ml/min (p< 0.005) and sodium ex-
cretion by 42%. HEF also fell from 441.5 39.5 to

293.5 50.3 ml/min (p< 0.005). GFR did not change.
In Group III (n4) Al induced no changes in UPGEV,
sodium excretion, urine flow rate, GFR or RBF.

These data confirm that renal function in CPS is

dependent on PGE synthesis. Angiotensin infusion
resulted in a diuresis only in those patients in
whom PGE excretion could be stimulated. This
observation may explain the variable response to
angiotensin infusion seen in CPS.
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FABRY'S DISE7SE IN A BLACK FAMILY. T. Thcker,* S.
K. Ainsrth, R. Smith, and A. V. Williams. Med.
Univ. S. C., Dept. of Med. and Path., Charleston,
S. C.

Fabry' s Disease (F. D.) was docurrented in 4 man-
hers of a black family with renal disease. The
skin rash, cxnnla.r lesions, and paresthesias char-
acteristic of this disorder were absent. The F1
heterozygote (nither, 52) presented with end-stage
renal disease (E. S. R.D.) and was started on heiio-
dialysis. The F2 heterozygote (daughter, 24) pre-
sented with chronic renal disease. Renal biopsy
revealed chronic glcirerular and interstitial
changes with foam cells. AlpDrt's Disease was
considered. The F2 henizygote (son, 27) presented
with E.S.R.D. He died after 4 rx,nths of hendial-
ysis in status epilepticus. F. D. was suspected
by renal biopsy ard autopsy findings. The glamaru-
li had a foamy, vacuolated appearance by light
microscopy. Ultrastructurally, the characteristic
myelin figures were present in visceral epithelial
cells. Inclusions were also rted within blood
vessels, uninvolved skin, and peripheral nerves.
Confirmation was obtained by dnstrating def i-
cient cerarnide trihexosidase activity in kidney
tissue. Leukocyte ceramide trihexosidase activity
was assessed in 9 surviving family members. Def i-
dent activity, present in the F1 and F2 heterozy-
gote, was found in an additional heterozvqote with
renal disease. Her renal biopsy, done elsewhere,
was interpreted as ccsspatible with Alport' s Dis-
ease. He-examination of bDth heterozygote renal
biopsies revealed typical changes of F. D. In
conclusion, F. D. may occur in the black popula-
tion, and should ho considered in patients with
hereditary renal disease even though the usual
clinical manifestations are absent.

TREATMENT OF ANURIC HYPERGLYCEMIA: DEPENDENCE OF
PLASMA POTASSIUM CONCENTRATION [K] CHANGES ON
STARTING [K]. Antonios H. Tzamaloukas* and Kenneth
D. Gardner, Jr. University of New Mexico School of

Medicine, Department of Medicine, Albuquerque, New
Mexico.

In order to provide some guidelines concerning
the expected changes in [K] during treatment of
hyperglycemia, we studied five anuric hyperglycemic
patients treated with parenteral insulin alone.
These patients either were non—acidotic on presen-
tation or developed no change in blood pH during
treatment; their intake or output of sodium, water
or potassium were negligible. Mean SEM [K], in

mEq/1 was: initial 5.34 0.72, final 4.06 0.43

(p < 0.05). Early changes in [K] factored by
changes in glucose (AK/AG1) sodium (AK/AMa) or
tonicity (AK/ATon) were compared to late changes.
Results were as follows:

AK/AG1 AK/dNa AK/ATon
(mEq/lmMole) (mEq/mEq) (mEq/mOsm)

Early 0.070 0.010 —0.21 0.04 0.17 0.07

Late 0.013 0.009 —0.04 0.04 0.03 0.02

p < 0.001 < 0.001 > 0.05

Initial [K] correlated with AK/l\Gl (r = 0.682,
p < 0.01), AK/dNa (r = —0.700, p < 0.01) and AK!
ATom (r = 0.585, p < 0.05). Correlation of initial
glucose, sodium, or tonicity to any of the three
AK rates was not significant. It is concluded that

(a) even in the absence of acidosis, [K] should be
expected to decrease during treatment of anuric
hyperglycemia: (b) the magnitude of this decrease
will depend on starting [K]: if starting [K] is
high, AK will also be high; if starting [K] is low,
AK will be small. In this last instance, [K] may
even not change or rise slightly.

ADULT POLYCYSTIC KIDNEY DISEASE AND COROLIS DISEASE—

A CASE REPORT. John Wait* and Earl Nielsen. Dept.
of Med., Morristown Memorial Hospital, Morristown,
NJ.
Corolis Disease (CD) is a rare congenital disease

with an unknown inheritance pattern producing bile
filled saccular dilatations of the intrahepatic
bile ducts and is associated with recurrent cholangi
tis and hepatic fibrosis. CD has been occasionally

associated with Medullary Sponge Kidney and non-

specific renal cysts.
We present a case report of 2 brothers age 10 and

21 with adult Polycystic Kidney Disease (PRO), with

parenchymal hepatic cysts, hepatic fibrosis, and
CD documented uniquely by Endoscopic Retrograde
Cholangiopancreatography (ERCP).

•FOCAL GLOMERULOSCLEROSIS ASSOCIATED WITH REFLUX
NEPHROPATHY (RN): CLINICAL FEATURES AND RESULTS OF
TRANSPLANTATION. J. Weiss", 0. Bhathena, J. Curtis,
N. Holland, B. Lucas" and K. Luke. Univ. of KY Med.

Ctr., Dept. of Med., Path. & Pad., Lexington, KY.
Nephrectomy (Mx) (16 bilateral, 7 unilateral) was

performed in 23 patients (aged 3—46, mean 21 years;
lOM, 13F) with RN (ref lux into pelvis or abnormally
located ureteral orifices associated with small

grossly scarred kidneys) prior to renal transplan-
tation (Tx) at our center in 1974 to 1977 (total Tx
196). Histologically all 23 patients had focal
segmental glomerulosclerosis (FGS) and in 15 stud-

ied by immunofluorescence, segmental or global de-
posits of C3 were seen in all and of 1gM in 12 of

15. Immediately prior to initiating dialysis thera-
py 24 hr urine protein excretion in grams (Pr) was
3.O±.3 (mean±SEM) in adults, n=6, age >15 yrs) and
.06±.02/kg in children (n=5; age <15 years). Eleven

patients had Pr >3.0 or .045/kg without CHF or ac-
celerated hypertension. Ten patients had no history
of urinary tract infection and negative urine cul-
tures. Four additional patients with unilateral RN
and serum creatinine (SCr) 1.2 mg/dl had Mx; Pr was

>.7 and none had FGS. Thirty—one Tx (13 LD, 18 CD)
were performed in the 23 patients. Nephrotic syn-
drome did not occur post TX. Twelve grafts (0) were
lost in 2 months and 4 to chronic rejection. SCr in
the remaining 15 G 7-42 months post TX WS l.8±.3
mg/dl, Pr O.3±.l ((.5 in 13). Mistology in the 16
nonfunctioning G (including all with Pr >.5, maxi-

mum 1.3), no FGS was seen. Thus, (1) FGS and gb-
merular level proteinuria is extremely common in
end stage RN and may contribute to the decline in
GFR. (2) In contrast to idiopathic FGS, FGS associ-
ated with RN following Mx and Tx does not clinical-

ly recur.
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•SEROLOGIC DIAGNOSIS OF ACCESS-DEVICE-RELATED STAPH-
YLOCOCCAL BACTEREMIA. L.J. Wheat*, E. Tabbarah*, R.

B. Kohler*, A. White*, F.C. tuft, Dept. of Med.,
Indiana University Sch. of Med., Indpls., IN.

Staphylococcal bacteremia in dialysis patients
with access infection may represent uncomplicated
infection (1151) or deep—seated complicated inf cc—
tion (CSI) including endocarditis. we measured
teichoic acid antibodies by agar-gel diffusion

(AGD) and IgG antistaphylococcal antibodies by
radio-immunoassay (RIA) to assist in that distinc-
tion. Patients with CSI had documented secondary
foci or deep—seated perivascular access infection
demonstrated pathologically. Specimens were ob-
tained 10 days after bacteremia.

Results (as tabulated below) were compared to
those from non—infected dialysis patients (NSI),

non-dialysis patients with staphylococcal endocar—
ditis (SBE) and normal controls (CTR).

RIA Antibody
+AGD +RIA (ng; mean gEM)

USI 0/5 0/5 1.20 + 0.30
CSI 3/13 10/13 2.68 T 1.59
NSI 2/46 0/46 1.06 + 0.23
SBE 29/32 28/32 2.98 1- 1.19
CTR 0/10 0/10 1.24 0.24

Patients with CSI had staphylococcal antibody
levels greater than those with USI, NSI or con-
trols (p<0.O5) and had levels similar to non—
dialysis patients with 888. We conclude that RIA

distinguishes dialysis patients with uncomplicated
from those with complicated staphylococcal bac—
teremia and is clearly superior in this regard to
AGD. RIA may be useful in selecting those pa-

tients who require prolonged antimicrobial therapy
or removal of their infected access devices.

HYPERCALCEMIA DURING TREATMENT OF UREMIC PATIENTS
WITH 1,25(011)203: ANALYSIS OF 30 CASES. S.N. Wink—
lsr*, A.S. Brickman, E.G.C. Wong, D.J. Sherrard, R.
B. Miller, 0.11. Bennett & LW. Coburn. Dept. Med.,
VA Wadsworth Hosp Ctr & Participating Centers, Los
Angeles, CA.

The active vitamin 0 steral, 1,25(011)203, is use-

ful in managing renal osteodystrophy (RO); however,

hypercalcemia (iSCa) may occur as a significant
side—effect. This report summarizes our experience
with tSCa (>ll.Smg/dl) in 23/60 patients with overt
OD and 7/22 patients in a prophylactic study (PD);
total treatment experience exceeds 40 patient—years.
In RO patients with a favorable response to Rx, +SCs
occurred after 35±7 wks of Rx with a doss of 1.1±
0.22 pg/day as alkaline P'tase fell from 269±58 to
104±18 I.U. In non-responding RU with either (A)
overt 2 hyperparathyrnidism and pre—Rx SCa of >11

mg/dl or (8) pure mineralizing defect, iSCa oc-
curred sooner and with lower doses: 0.21±0.4 pg/
day x 3.3±1.3 wks and 0.58±0.8 pg/day x 9.3±7 wks
in A and B, respectively. In PS patients +SCa ap-
peared with 0.46±.O4 pg/day at 12±3 wks. Signifi-
cant symptoms, which reversed in 5—7 days, occurred
in 2 patients with iSCa; others were assymptomatic
and +SCa was recognized by lab surveillance. In
most cases, Rx was stopped on recognition of
by the next determination (2—10 days) SCa was back
to baseline in all but 2 patients whose +5Cm per-
sisted for 2—3 wks. In 7 cases, +SCa was managed
by reducing the dose of l,25(OH)2D3 by 50—80%:
SCa fell quickly in 4, after 4—6 wks in 2 but only
after stopping Rx in one. Our data emphaaize that
+SCa, which is usually assymptomatic, is common in

ursmic patients given l,25(OH)2D3; its appearance
may correlate with evidence of bone healing rather
than the duration of dose. It can be managed by
stopping Rx with later reinitiation at a lower dose.

NEPHRITIS IN CHILDREN AND YOUNG ADULTS WITH
SYSTEMIC LUPUS ERYTNEMATOSUS (SLE) AND NONNAL
URINARY SEDIMENT. Alan Woolf ,* Byron Croker,*
Stephen G.Osofsky,and Deborah Welt Kredich.* Duke
Univ.Med.Ctr. ,Dept.of Peds.& Path. ,Durham,N.C.

Six children and 2 young adults with SLE,

normal urinalyses, and normal biochemical tests of
renal function had renal biopsies to determine if

significant nephropathy existed. The 8 patients,
7 females and 1 male, ages 8 to 26 years old, all
satisfied the American Rheumatologic Association
criteria for the diagnosis of SLE. Several had
active lupus in other body systems at the time,
either clinically or as evidenced by low serum
complement and high native DNA antibody levels.The

renal biopsy specimens were studied by light,
fluorescent antibody, and electron microscopy.Three
patients had a generalized segmental, two had a
focal segmental and 1 had a generalized diffuse
proliferative glomerulonephritis. In addition,one
patient had minimal change and one patient had
minimal glomerular findings with interstitial
inflammation. All 8 children and young adults were
found to have moderate immune complex deposition
by immunofluorescence and/or electron microscopy
studies. We conclude that the absence of clinical
renal involvement in patients with SLE does not
preclude ongoing active and " silent " glomerular
damage with moderately aevere proliferative
changes.

RELAPSE IN IDIOPATHIC CRESCENTIC GLOMERULONEPHRITIS
(ICON). 111mg 3. Wu,* A. Vishnu Moorthy, and
Gregory 3. Beirne. Wm. S. Middleton Memorial VA
Hospital, Renal Section, and Univ. of Wisconsin,

Dept. of Medicine, Madison, Wisconsin.
Five out of 40 patients atudied with ICON had

remissions in renal disease and showed a decrease
in serum creatinine to less than 2 mg/dl. Two of
these patiemts had a relapse and will be described
in this report. Case 1 was a 56—year—old male
with Goodpastura's syndrome and circulating anti—
glomerular basement membrane (GBM) antibodies.
Serum creatinine was 7.9 mg/dl. Following pred—
nisone and azatbioprine therapy, renal functicn

improved and serum creatinine fell to 1.7 mg/dl.
His medication was gradually decreased and stopped
in 12 months. Eight months later, hematuria and
renal failure recurred following a urinary infec-
tion. The patient did not respond to therapy and
required chronic hemodialysis. Anti—CBN anti-
bodies were not detected during relapse. Case 2
was a 55—year—old male with ICON. His serum
creatinine was 3.7 mg/dl, but in remission it was
reduced to 1.3 mg/dl. The patient remained
asymptomatic on maintenance doses of medication
for 3 years. Nine months after medications were
stopped, he had a relapse of ICON after an upper
respiratory infection. Renal function worsened
and he also required hemodialysis. To our knowl-
edge, these are the first reported cases of ICON
relapse after long remission periods. These data

imply that nonspecific infections may precipitate
the relapse in susceptible patients. The patho—
genesis of the relapse nay be different from the
initial episode in that anti—GBM antibodies may
not be present.
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BERCET'S SYNDROME (BEC) WITH INTERSTITIAL NEPERI-
TIS & RENAL FAILURE (RF). Melvin Yudis, David

Luschini,* Abington Memorial I5osp., Dept. of Med.
Abington, Pa.

EEC is a symptom complex usually involving
uveitis with ulcerations of the mouth & genitalia.
Renal involvement with this syndrome has been very
unusual. We here report a case of EEC occurring
during the course of RF & uremia in a patient who
had interstitial nephritis on renal biopsy.

Patient was a 48 y.o. female with a history
of hypertension who developed a rapid onset of
RE & uremia. Presenting BUN was 129 mgs%, creati—
nine 15 mgs% & crest mine clearance 5 ml/min. She
developed severe ulceration of the tongue & acute
uveitis which responded to local steroids & mydri—
atics. ANA, LE prep & serum C3 were normal. She
required hemodialysis for treatment of her uremia.
An open renal biopsy revealed the presence of in-

terstitial nephritis without any primary glomer—
ular involvement. After several weeks her dialysis
was discontinued as her urinary output increased
& the azotemia diminished to a level of BUN 40
& creatinine 3.5 respectively.

Renal involvement In EEC is very unusual. Sys-
temic amyloidosis with renal involvement as well
as a case of proliferative necrotizing glonierulo—
nephritis has been reported. The present case did
not have any of these histologic features but
rather showed an interstitial nephritis. Nephro—
pathy associated with EEC may not be as rare as
once believed. Our case suggests that interstitial
nephritis severe enough to cause renal failure

may be associated with EEC. The spectrum of renal

findings may thus include glomerulonephritis,
amyloidosis & Interstitial nephritis.

eMEMBRANOUS NEPEROPATRY (MN): A SEARCH FOR ANTI-
RENAL TUBULOEPITHELIAL ANTIBODIES (RTE—AE) AND
CIRCULATING IMMUNE COMPLEXES (CICs). R.A. Zager,
W.G. Couser, B.S. Andrews, W.K. Bolton, M.A. Pohi,
Dept. of Ned., W. Roxbury VA Hospital, Boston Univ.
Med. Center, Boston, MA; Univ. of Va. School of
Med., Charlottesville, Va.; and Cleveland Clinic

Foundation, Cleveland, Oh.
To elucidate inmunopathologic mechanisms of MN,

freshly collected sera from patients with biopsy
proven MN were assayed for CICs by the Rail cell
assay and for RTE—Abs by both indirect immuno—
fluoresence (IIF) and by a newly established radio—

iinmunoassay (RIA) with specificity for multiple
human RTE antigens. Six of 26 MN patients tested
by the Raji cell assay had detectable CICs.
However, 5 of these 6 had other conditions to ex-

plain the CIC reactivity such as systemic lupus

erythematosis, tumors, or renal transplantation.
Only 1 of 21 patients with idiopathic MN had de-
tectable CICs.

29 MN patients and 11 patients with other gb—
merular diseases had no detectable RTE—Abs by
either RIA or hF. However, control sera from
animals previously immunized with human RTE anti-
gens had demonstrable anti—ETE activity by both
RIA and hF. Rabbit anti—rat RTE antiserum yielded
negative results by RIA.

This study suggests: 1) if RTE antigens possess
a nephritogenic potential for man it is probably
rarely expressed. The RIA for RTE—Abs may allow
better definition of the role of these antigens in
human renal disease in the future. 2) The detect-
ion of CICs in idiopathic MN is an unusual event,
causing speculation as to their limnunopathogenic
significance. 3) The detection of CIC5 in MN sara

may suggest that a secondary rather than a primary
form of MN exists.

EVIDENCE FOR EXCESS RENAL PROSTAGLANDIN (PG) SYN-
THESIS IN IDIOPATHIC ORTHOSTATIC HYPOTENSION (IOH).
E.T. Zawada* and M.A. Kirschenbaum, UCLA School of

Medicine, Los Angeles, CA.
Patients with IOH have an impaired ability to

conserve Na. A similar Na-losing state is seen in
Bartter's syndrome, a condition in which excessive
PG synthesis has been demonstrated. A 56 year old
non-diabetic woman with severe IOH and impaired Na
handling was studied to determine whether she has
excess PG synthesis and would respond to indometha-
cm (INDO) administration. The patient was admit-
ted to the UCLA-CRC and placed on a low Na diet (34
meq) for 3 days and then a low Na diet with INDO
(50 mg qid) for 6 days. Standard clearance techni-
ques were employed and urinary PG excretion (UDGEV)
levels were measured using a membrane receptor
assay. After 3 days of low Na intake, the patient
lost 1 kg 8W, her urinary Na excretion (UNaV) WaS
70+13 meq/day despite clinical and laboratory evi-
dence of volume depletion, and she exhibited marked
orthostatic hypotension, findings not dissimilar to
her Na excretion and BP on a normal diet. After 6
days of INDO, BW increased 1.7 kg, UNaV fell to 8+2
rneq/day and there was marked improvement of her

orthostatic hypotension. UPGEV was 2936 ng/day
during low Na diet and decreased to 912 ng/day
after INDO (mean UPGEV of 4 normal women was 583+

106 ng/day). There were no changes in glomerular
filtration rate or renal blood flow after INDO ad-
ministration. The elevated UPGEV in this patient
as well as the ability of INDO to improve her Na
conservation and BP regulation associated with a
fall in UPGEV suggests that excess renal PG synthe-
sis may play a central pathogenic role in IOH and
that PG synthetase inhibitors can be a useful ad-
junct in the management of these patients.

•CONTROLLED TRIAL OF WARFARIN AND DIPYRIDAMOLE
THERAPY IN GLOHERULONEPHRITIS (GN). Stephen W.
Zimmerman, A. Vishnu Moorthy, William H. Dreher,
Aaron Friedman*, Umamaheswara Varanasi*. Depts.
of Medicine and Pathology, Univ. of Wisconsin Ctr.
for Health Sciences and V. A. Hospital, Madison,
Wisconsin.

A retrospective study has suggested anticoagu-
lant antithrombic and immunosuppressive therapy is
efficacious for membranoproliferative GM (MPGN).
We used a crossover design to study the effect of
Warfarin and dipyridamole (Rx) on GN with glomeru-
lar fibrinogen deposition. 21 patients were
entered, 16 MPGN, 2 focal proliferative GN, and 3
nonspecific GM. 14 patients received one year of
Rx, and 15 received no Rx (C) for one year. There
were no significant differences between Rx and C

groups with regard to initial age, blood pressure,
serum creatinine (s. creat.), 24—hr urine protein,
BUN, serum C3, or serum POD. Following one year
s. creat. rose from 1.75±0.3 (SE) rng/dl to 2.04±
0.5 mg/dl in the Rx group and from 1.75±0.4 mg/dl
to 3.69±1.2 in the C group (P<0.05). Urine pro-
tein fell with Rx, but not significantly. Two C

patients and one Rx patient required dialysis.
The Rx patient improved and was able to stop
dialysis. 8 patients had one year each of Rx and
C. While s. creat. increased in both periods the
change of 1/s. creat. was +0.06±0.14 with Rx and
was -0.25±0.04 in C. Bleeding complications
occurred in 6 patients. This study indicates that
anticoagulant and antithrombic Rx may be beneficial
in delaying progression of renal insufficiency in
patients with GN and glomerular fibrinogen

deposition.
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COMPARISON OF HEMODIALYSIS(HD) AND HEMOFILTRATION
(HF). B.von Albertini*, R.Geronemus*,S.Glabman,
T.Kahn, M.Goldstein, S.Kupfer and J.P.Bosch*,
Mount Sinai School of Medicine, New York, N.Y.

Results of an ongoing controlled clinical compa-
rison of ND and HF are presented. 6 randomly selec-
ted patients were dialyzed for a 5 months control
period with a Travenol l.5m2 hollow fibre. 4 months
of HF were done with an Amicon Diafilter 40(l.3m2)
using postdilution and a combined pre- and postdi-
lution substitution mode. Both treatments were ki-

netically determined to obtain the same pretreat-
ment BUN of 90+lOmg/dl. Thus, in each HF an average
of 26.2 1 of ultrafiltrate was removed and replaced
with an acetate-containing substitution fluid by an

automated gravimetric system. Both treatments were
done 3xweekly with an average time of 219 mm for
HD and 249 mm for HF.

In comparison to ND, HF produced the following

significant changes:
-decreased symptoms during and between treatments
-decreased total body water
-increased pretreatment plasma HCO3
-decreased transfusion requirements
-decreased PTH levels
—decreased bleeding time
Trends for improvement, not reaching significan-

ce were observed in nerve conduction, hematocrit,

hypertriglyceridemia, hyperphosphatemia and hyper-
reninemia. No adverse ontoward effects were noted
in the 4 months observation period.

Conclusions: 1. HF is a safe, better tolerated
alternative to RD. 2. Treatment time can be made
similar to ND. 3. Clinical improvements were ob-
served. 4. Further studies over an extended period
are needed to confirm other observed trends for
improvement.

NON A, NON B HEPATITIS: A NEW SYNDROME IN HEMO-
DIALYSIS PATIENTS. N.M. Avram, D.A. Feinfeld and
A.C. Gan. The Long Island College Hospital, Div.
of Nephrology, Brooklyn, New York.

Recently, attention has been focused on a form
of hepatitis in which serological tests for infec-
tion with hepatitis A and B viruses are negative.
As hepatitis is a major problem in hemodialysis
patients, we studied 100 uremic patients, retro-
spectively and prospectively, for evidence of a
linking set of findings in this setting. Five pa-
tients on stable hemodialysis had 1-4 month epi-

sodes of the following symptoms: nausea, vomiting,
weakness, malaise, low grade fever. Concomitant
with this constellation, they had increased fre-

quency of intradialytic hypotensive episodes and
anorexia, with an average dry weight loss of 5 lb.
while symptomatic. Two of 5 patients had never
received transfusions. All 5 patients during the
time of illness had elevations of SGPT ranging
from 122-953 uIml. SGOT was less consistently
elevated and bilirubin was normal. Screening of
these patients' sera for hepatitis B antigen and
anti-hepatitis A and B antibodies was uniformly
negative, as was testing for cytomegalovirus,
herpes and Epstein-Barr virus.

We conclude that hemodialysis patients, in
addition to classical hepatitis, may develop non-
A, non-B hepatitis, with anicteric hepatic in-
flammation and G-I symptoms, as described above,
as an intergral part of this new syndrome. SGPT
determination and hepatitis virus testing to
establish this diagnosis should be done on hemo-

dialysis patients with unexplained fever and
nausea, or with increasing frequency of hypoten-

sion during dialysis.

2nd hour 127+34.9

3rd hour 133+40.4

•INTESTINAL ABSORPTION OF ZINC IN UREMIA. Luc)L0.
Antoniou, B. Kuppuswamy, and Robert .J Shaihoub.
MT'I1 Service, Veterans Admin. Hospital & Dep'ts.
of Med. & Physiol., Georgetown Univ. Med. Center,
Washington, D. C.

Intestinal absorption of zinc was investiga-
ted in 10 normal controls (C) and in 20 patients
on chronic hemodialysis (HO). 10 HO patients
(Group 1) were receiving Vitamin 0 and 10 (Group
2) were not on Vitamin 0. After an overnight fast
and 2 baseline plasma zinc measurements, 500 mg of
elemental zinc (zinc acetate) was ingested and
plasma zinc levels were measured at hourly
intervals for 4 hours. Peak plasma zinc levels
were reached by the 2nd or 3rd hour post ingest-
ion and fell toward baseline levels by the 4th
hour. The increase in plasma zinc in pg% above
the mean baseline level was calculated for the
2nd and 3rd hour and the means of each group were
used for comparison, as shown below:

Plasma

zinc-pg% C Group 1 Group 2

Baseline 82.0+14,6 75.5+9.0 65.5+11.1

NS p <,O25
121+28.7 63.5+27,4

p =OO5
116+29.0 80.0+26.7

p =OO5
Baseline and post ingestion zinc levels were
significantly lower in Group 2 as compared to
either C or Group 1 patients. These results

suggest that: 1). Zinc absorption may be impair-
ed in uremia and may contribute to the hypozince-
mia in HO patients, 2). Vitamin 0 appears to
facilitate intestinal absorption of zinc by some
unknown mechanism.

DIALYSIS—ASSOCIATED RENAL CYSTIC DEGENERATION.

V.K. Bansal, T.S. Ing, G. Chejfec,* V.C. Gandhi,
R. Said, W.P. Gels and J.E. Hano. Veterans
Administration Hospital, Hines and Loyola Univer-
sity Stritch School of Medicine, Maywood, Illinois.

Patients with end—stage renal failure commonly

have bilaterally contracted kidneys; however, the
fate of such kidneys after years of hemodialysis
is largely unknown. One recent report suggested

that such kidneys might undergo cystic transforma-
tion. We examined 60 pairs of kidneys removed
either at nephrectomy or at autopsy from a group
of male patients treated with maintenance hemo—

dialysis. Five pairs of kidneys evidenced cystic
degenerative change. The cystic kidneys were
from patients aged 37—56 years (mean 48), who
had been on maintenance hemodialysis for 3—11
years (mean 6.2). These kidneys were small to
normal in size, with weights varying from
60—200 g. (mean 104). Multiple cysts were found
on the surface and in the substance of these
kidneys. The cysts were lined with flattened
cuboidal epithelial cells. The renal tubules
were dilated and filled with a colloidal
material in most of these patients. Calcium
oxalate crystals were found both in the
dilated tubules and in the cysts. In retrospect,
no clinical features could be found to distinguish
patients with cystic kidneys from the remainder of
the study group. We suggest that with the prolong-
ation of life by dialysis, cystic transformation of
renal tubules may occur because of tubular obstruc-
tion by calcium oxalate deposition. Since
only a relatively small number of hemodialysis
patients evidence this change, other as yet un-
known predisposing factors may be involved in
its pathogenesis.
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•DIALYSIS ENCEPHALOPATHY (DE): DIAGNOSTIC CRITERIA &
EPIDEMIOLOGY OF 39 PATIENTS. Robert Berksethp Mark

Mahowald? David Andersont and Fred-Shapiro. (intr.
by W. F. Keane). Depts. of Med. & Neurol. Univ. of

Minn. & Hennepin Co. Med. Ctr., Mpla., MN.
To develop uniform diagnoatic criteria and iden--

tify epidemiologic factora relating to DE, charts
of all patients with unexplained neuro—psychiatric
problems were reviewed. Clinical, laboratory and
dialysis data were tabulated, and a matrix develop-
ed for analysis. Three major criteria (hesitant—
stammering speech, dementia and a characteristic
EEG) and 3 minor criteria (myoclonus, seizures and

psychiatric disturbances) were identified. Twenty—
five 'definitely affected' patients fulfilled all
major criteria and 14 'probably affected' patients
fulfilled 2 of 3 major criteria plus additional
minor criteria. All were maintained in only 1 of
12 chronic units in our program. This facility
had intermittent malfunction of the deionizer from

1974 through 1976. During this time municipal tap
water Al levels ranged from 160 to 1630 ug/L. In
1976 dialysate Al was measured and found to be in-
creased to 200 ug/L. Development of DE correlated
directly with time of exposure to this dialyaate.

The 39 patients were compared with 27 concurrent—
ly dialyzed unaffected patients, 18 of whom dialy-
zed in other units and 9 of whom dialyzed in the
unit with high Al dialyaate. Comparisons were made
for age, sex, etiology of renal disease) level of
iPTN, medical stresses and unexplained nausea, vom-
iting and abdominal pain. DE was often precipitat-
ed by medical stresses and preceded by GI symptom—

atology.
It is concluded that DE is a distinct clinical

entity, exposure to Al is etiologically important
and the risk of DE correlates with the length of

exposure.

DIALYSIS ENCEPHALOPAThY (DE): EFFECTS OF CONTINUED
ALUMINUM (AL) EXPOSURE AND CLONAZEPAN ON PROGNOSIS.
Robert 0. Berkaeth,* David C. Anderson,* Mark W.
Nahowald,* and Fred L. Shapiro, (intr. by Charles
L. Smith). Depta. of Med. & Meurol., Univ. of
Ninn. & Hennepin Co. Med. Ctr., Mpls., Minn.

By strict criteria 25 'definitely affected' and
14 'probably affected' patients with DE were iden-
tified. All dialyzed in a single facility from
1974 through 1976 where a malfunctioning deionizer
allowed exposure to high Al dialysate (200 ugIL).
In Jan. 1977 this deionizer was replaced and all
subsequent dialysate Al levels have been C 6 ug/L.
The patients were divided into 2 groups. Group A
(22 patients) were diagnosed during the time of con-
tinued high Al dialysate (1974-1976). Group B in-'
cludea 11 patients diagnosed after Jan. 1977 and 6
patients transplanted and thus no longer exposed to
high Al dialysate. Twenty of 22 patients in Group
A died of DE (90.9%). The mean time from diagnosis
to death was 3.4 0.6 mo. By contrast only 4 of
17 patients in Group B have died with DE (23.5%).
All 6 patients who were transplanted are alive.

Clonazepam has been found to suppress myoclonua

and to improve dramatically stammering speech and
mentation. Fifteen patients are alive. Nine
patients are maintained with dialysis, 5 of whom
are clonazepam dependent. Six patients were trans-
planted, one of whom is clonazepam dependent.

It is concluded that individuals who develop DE
and remain exposed to high Al dialysate have a high
mortality, while those no longer exposed to high
Al dialysate at time of diagnosis have improved
survival. Clonazepam improves speech and lessens
myoclonus in most patients with DE.

•BACTERIAL AND ENDOTOXIN PERNEABILITX OF MEMO-
DIALYSIS MEMBRANES. John 3. Bermick , Friedrich K.

!2Martin S. Favero* and Don G. BrownW, Depts.
of Emviron. & Indust. Health and Medicine, Umiv. of
Michigan and VA Hospital, Amn Arbor, MI and Center
for Disease Control, Phoenix, AZ
Hemodialysis—associated pyrogenic reactions have

been attributed to the transfer of bacteria and/or
endotoxin from contaminated dialysate through the
dialyzing membrane. In view of the large size of
the endotoxin molecule and of bacteria we evaluated

their permeability in three types of disposable
hemodialyzers using 7 different naturally occurring
bacteria. During 32 in vitro experiments the
dialysate fluid contained at least l0 bacteria/ml
and endotoxin concentrations of 12.5 to 12,500 ng
endotoxin equivalents (EE)/ml. Endotoxin was meas-
ured by a Limulus lysate assay (LLA) with a sensi-

tivity of 0.015 ng EE/m1. Despite the utilization
of ultrafiltration from the dialysate to the sterile
compartment for 2—24 hours, neither bacteria nor
endotoxin could be detected in 174 samples from the
sterile circuit. Under these favorable conditions
for endotoxin transfer, the maximum transfer rate
was calculated to be less than 3.5 ng EE/h1-..
During clinical hemodialysis, the mass of endotoxin
transferred at this rate is insufficient to account
for dialysis—related fever. This investigation in-
dicates that the risk of endotoxemia or bacteremia
associated with the use of contaminated dialysis
fluids is negligible, provided that the integrity
of the dialyzing membrane is maintained. The
existence of a dialyzable product which is unre—
active in the LLA is hypothesized to account for

recent epidemics of hemodialysis—associated pyro—

genic reactions.

•ALBUMIN METABOLISM IN PATIENTS WITM CHRONIC RENAL
FAILURE AND THOSE UNDERGOING PERITONEAL OR MEMO-
DIALYSIS. M.J. Blumenkrantz, M.R. Jonea*, J.W.
Coburn, J.D. Kopple. VA Wadsworth Moap. Ctr. &
UCLA Sch. Med. & Pub. Health, Los Angeles, CA.

Albumin is considered an index of nutritional
status in uremia, and extravascular (EV) and intra—
vascular (IV) pool sizes are frequently reduced.
Losses of albumin in dialysate could alter albumin
pool sizes and metabolism in patients (pta) under-

going peritoneal dialysis (PD) compared to pta
undergoing hemodialysia (MD) or non—dialyzed pta
with chronic renal failure (RE). Kinetic analysis
and compartnental modeling of albumin metabolism
were performed in clinically stable pts, ages 52+11
SD yrs: 7 pta undergoing maintenance PD, B pta
undergoing chronic MD, and 6 pta with RE (GFR 3.6+
2.7 mi/mm). Residual GFR, duration of dialysis,
and protein intake were aimilar in PD and ND.

Our data indicate that total exchangeable albumin
and ita EV:IV distribution do not differ in PD, ND

and RE pta. Total body albumin is normal in the 3
groups. Albumin degradation is lower in RE pta vs.
PD and ND pta, perhaps related to lower dietary
protein in RE. Thua, uneventful maintenance PD
does not generally cause depletion of total body
albumin.

Abstracts

Serum Total Irreversible
Wt Alb. Exchangeable EV/IV Aib. Loss

Alb. g/kg Ratio g/hr

PD 74±11 3.4±.2 3.2±1.1 .63+.OB l.21+.4O
ND B6+.5 3.9+.3 3.3+0.6 .68±. 80 l.32±.23i 2
RE 73±20 3.B±.3 3.3_D.7 .80±.27 0.B2±.31

va. W, p<.O1; 2RE vs. MD&PD, p'C.O2.



•PERITONEAL CLEARANCES DURING PROLONGED MAINTENANCE
PERITONEAL DIALYSIS IN DIABETIC AND NON—DIABETIC

PATIENTS. M.J. Blumenkrantz, J.K. Moran*, J.W.
Coburn (intr. by M. Roberts). VA Wadsworth Hosp.
Ctr. & UCLA Sch. of Med., Dept. Med., LA, CA.

Previous reports suggest that peritoneal clear-
ances (C) of urea, creatinine and glucose are re-
duced in diebetics compared with other uremics.
Also, it has been suggested thet PC may decrease
with the duretion of maintenance peritoneal dialysis
(PD). These observations, if confirmed, could
limit the efficacy of long—term PD particularly in
diabetics. Therefore, C of urea, creatinine end
inulin and peritoneel permeability for glucose were
measured in 26 patients treated with PD for 1—38

mos; indwelling Silastic catheters, automated PD
machines end 1.5% dextrose containing dialysate were
used with C measured over 3—4 successive cycles, and
exchanging 4L/hr. The coefficient of vsrietion of
C cycles in individual studies averaged 6.0+0.5%.
In 14 diabetics, aged 55.7±1.6 yrs. C urea was 26.1

Ccreetl6.8±1.1, Cinulin4.2±O.7 and
glucose permeance wee 11.1±2.5 ml/min; inl2 uremi
eged 52.8±3.2, values were 24.3+1.1, 15.6±1.1, 5.1

and 13.8±2.6. Initial C values, obtained 1—20
moe. efter initiation of PD, reveal no correlation
with the duration of PD (r0.32, NS). In 9patien
C wee measured sequentielly at 2—8 mo. intervels.
Values of Cureawere 98.8±4.0, 104.9±13.2 and
103±4.2% of the control values at 2—10, 11—18 and
19—26 moe. after the initial C. Similarly there
were no changes in C creet or C inulin or the
permeance of glucose. These date show no differ-
ence in peritoneal C of adult diabetic petients
compared to non—diabetic patients of a comparable
age. In patients lacking recurrent peritonitis we
have observed no deterioration in permeability of
the peritonaum.

•EFFECT OF ALUMINUM ON MICROTUBULE SUBUNIT PROTEIN
AGGREGATION IN VITRO AND MICROTUBULE FORMATION IN
VIVO. D.W. Bonhaus*, K.N. McCormack*, G.E. Mayor,
J.C. Mattson* and J.B. Hook (INTRO by J.T. Bond),
Mich. State Univ., Depts. of Pharmacology & Toxi-
cology, Pathology, Medicine and Surgery.

Elevated aluminum concentrations in brain have
bean found in patients with dialysis dementia or
Alzheimer's disease. Alzheiner's disease is asso-

ciated histologically with neuronal degeneration
and neurofibrillary tangles. Since the interaction
of aluminum with microtubule subunit protein may be
involved in the genesis of aluminum mediated brain
dysfunction, it was of interest to investigate the
effect of aluminum on the assembly of microtubules
both in vitro and in vivo. The in vitro aggrega-
tion of neuronal microtubulea, obtained from adult
rabbit brain, was quantified by an increase in
light scattering at 350 nm. Neuronal microtubule
aggregation in vitro is inhibited by the addition
of aluminum (0.1—10.0 mM). The axopoda of the
protozoa, Actinosphaerium eichornii, require intact
microtubulea to maintain structural integrity.
Thus, to evaluate the effect of aluminum in yjy,
aluminum (0.1—10.0 mM) was added to the medium of
the protozoa. These concentrations of aluminum
brought about the breakdown of the microtubule
stabilized axopods. The aluminum—induced axopod
breakdown could be inhibited by the addition of 1.0
mM magnesium to the medium. These results suggest
that aluminum can inhibit microtubule formation
both in vitro and in vivo. Because the concentra-
tions of aluminum used here are comparable to those
found in brain of patients with dialysis dementia,
aluminum—induced changes in microtubule aggregation
may be involved in the brain dysfunction.
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CELLULAR IMMUNE RESPONSE TO INFLUENZA VACCINATION
IN HEMODIALYSIS PATIENTS AND CONTROL SUBJECTS!
W.A.Briggs, R.J. Rozek*, S.K. Mahajan, F.D.McDonald
Wayne State University School of Medicine,Det.MI

Patients (pta) with chronic renal failure (CRF)
are often advised to have yearly influenza vaccin-
ation. Objective assessment of their ability to re-

spond immunologically, however, has been meager.
Controversy exists whether host defense is effected
primarily through humoral or cell mediated immunity
(CMI). Since CRF pts have been reported to have
depressed CMI, studies were done to evaluate pta'
lymphocyte (L) responsiveness to influenza virus
proteins. Blood was obtained before and 4—6 weeks
after vaccination of 14 normal subjects (nls) and
14 hemodialysis pta L were isolated and cultured

with purified virus proteins, purified allantoic
fluid protein and 3 nonspecific mitogens. Mean
stimulation indices SD were as follows:

A—Victoria B—Hong Kong
BEFORE P AFTER BEFORE P AFTER

PIS 11.3±9.3 NS 12.1±7.2 5.3±5.3NS 6.1±5.7
NLS 4.9±2.0 <0.1 6.7±3.6 2.5±0.8<0.005 4.0±1.7

<.01 <0.025 <0.05 N.S.
Neither pts nor nla responded to purified allantoic
fluid protein and the group responses to the non-

specific mitogens were comparable in both.
Conclusions: Although pta failed to show a signif-
icant increase in their L response to viral pro-

teins following vaccination, they already had
significantly greater responsiveness before vaccin-
ation. Failure to increase response after vaccin-
ation might indicate maximal preexisting sensiti-
zation rather than defective CMI. Intact Pt L
response to viral proteins supports our earlier

finding of adequate HAl antibody response in pts
and justifies continuing our immunization policy.

REDUCTION IN ELEVATED PLASMA CYCLIC AMP CONCENTRA-

TIONS (P[cAMP]) OF UREMIA BY DIALYSIS. W.Briggs,

P.Traber*, D.Schneidet*, S.Mahajan, F.NcDonald.
Wayne State University School of Medicine, Det.MI.

Since extracellular cAMP is cleared in vivo by
glomarular filtration, a study was undertaken to
determine the PEcAMP] in patients (pts) with acute
and chronic renal failure requiring dialysis, to
study the effect of dialysis on P(cAMP] and to det-
ermine whether cAMP is cleared during hemodialysis
(MD). From 6 pts blood was drawn before dialysis,
at 30, 60, 120 and 180 mm. into dialysis, and
after dialysis. Blood was also drawn from 10

control subjects (cts). Heparinized whole blood was
immediately centrifuged and the plasma cooled to

40 C. After protein precipitation, ether extraction
and adjustment to pH 6.0 with acetate buffer,
P(cAMP] was determined by radioimmunoeasay. Mean

SD (n) P[cAMP] were:

CTS(A) PTS BEFORE HD(B) PTS AFTER HD(C)

17 t 7(8) 42± 18(11) 23! 12(11)

B vs A,p<O.Ol C vs B,p<0.Ol C vs A, N.S.

Preliminary studies show similar changes in PEcAN!')

during peritoneal dialysis. Mean SD (n) cAMP
clearance [C1..Q(l—Hct)(hjl)] determinations were:

30' 60' 120' 180'

C1cAMP 66±38(10) 100±20(11) 89±35(7) 74±30(7)

In summary, P[cAJQI was significantly elevated in
this group of renal failure pta before HO. P(cAMP]
fell significantly after HO, often to the range of
normal. cAMP was cleared throughout MD, with C1cANI
ranging 21 — 136 cc/mm.
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ERYTHROPOIETIN(Ep): LEVELS IN NEPHRIC(N) AND
AI4EPHRIC (AN) HEMODIALYSIS (MD) PTS; AND POSSIBLE
INTERRELATIONSHIP WITH PTh IN DETERMINING ERYTHRO—
POESIS. S. Brown, V. Richards*, J. Caro*,
A. Erslav*, T. Murray. Hospital of the University
of Pennsylvania and Thomas Jefferson University,
Philadelphia, PA.

EP levels have been reported to be undetectable

in many MD pts utilizing the currently available
bioassay(sensitivity >5OmU/ml). Using a more
sensitive bioassay(sensitivity >2.8mU/ml) we
measured Ep levels in RD pta. Since it has been
suggested that Ep's effect may be inhibited by
Pm, we correlated these levels with PTh and Hct.
Non—anemic normals have Ep of 7.8±3.6 (mean±S.E.N.)
range 3.9 to 15.4.

Eleven AN HD pts had a Hct of 20±2% and a
transfusion requirement of >6 units/yr. Ep was
detectable in 8/11. In these 8, the Ep was
4.O±O.4(range 2.8 to 6.4).

In 16 NHD pts, the Ep was lS.O±3.l(range 2.8 to
42.6). There was no correlation between Ep and
Uct. In those with Hct of >3O%(6/l6) the finding
of an Ep of >15.4 was no more common than in those
with a Hct <30(3/6 vs. 3/10, p>O.02). A normal
PTh level was seen more commonly in those with a
Hct of >30 than in those with a Hct of <30(5/6 vs.

2/10, p<O.Ol).
We conclude that Ep is present in the majority

of both N and AN RD pta and that the presence of

hyperparathyroidism may play an Important role in
modulating the effect of Ep on the bone marrow's
production of RBC's.

A COMPARISON OF HEPATITIS B (HBV) INFECTION IN
HOME HEMODIALYSIS (HHD) AND CENTER HEMODIALYSIS
(CUD) PATIENTS. W.T. Chen*, G. Hughes*, &
M.A. Pohl, Cleveland Clinic, Cleveland, Ohio.

A survey of hepatitis B (MDV) infection was done
in patients on home hemodialysis (HHD) and patients
on center hemodialysis (CUD) to compare the fre-
quency of HBV infection in MilD versus CUD dialysis
environments. Five of 33 HHD patients [4 HB5Ag(+)
and 1 anti—HB5Ag(+)] had evidence of HBV infection
(15.2%) whereas 40 of 98 CUD patients [22 HB5Ag(+)
and 18 antl—HB5Ag(+)] had evidence of 11EV infection
(40.8%) (p<.Ol). The average time on chronic hemo—
dialysis for the HB5Ag(+) patients was similar for
both groups (MMD 49.4 8 months versus CUD 51.2
27.6 months). However, the average time for
conversion to HB5Ag(+) was much less for the MMD
group (5 1.8 months) compared to the CHD group
(28.3 30.8 months). Of the 4 HBsAg(+) MMD
patients, 1 entered home training (HT) with a

positive HB5Ag, 2 developed a positive UBsAg
during the HT period, and 1 converted to a positive
UB5Ag 3 months after completing MT. No other
patients (29) in the MMD group converted to
HB5Ag(+) after starting dialysis at home. These
data strongly suggest that the incidence of HBV
infection is low among HHD patients and may be due:
to less exposure to areas of HBV prevalence. Once
a patient is removed from a CUD environment, the
chance of subsequent development of HBV infection
is negligible. Finally, HHD patients should be
trained in an area separate from the chronic CUD
area to minimize exposure of these patients to
HBV infection.

CONTROLLING HYPOTENSION DURING HEMODIALYSIS.
Barry H. Cohen and Michael L. Somerstein. Sect. of
Nephrol., Helene Fuld Med. Ctr., Trenton, N.J..

Hypotension frequently occurs in the well hy-
drated patient during the hemodialysis treatment.
Previous studies have suggested osmolality changes,
the acetate dialysate bath or loss of catachola—
mines or other vasoactive substances as possible
causes. This problem is particularly prevalent in
diabetic patients who have been reported to have
catacholamine depletion even before dialysis treat-

ment. Recently, 16 patients including 4 diabetics,
all of which appeared well hydrated, were treated
with small concentrated doses of the sympathomim-
etic agent Metaraminol Bitartrate (MB) to control

hypotension during dialysis. Previous attempts to
control hypotension in these patients with saline
or other volume expanders alone, failed to permit

adequate dialysis and weight loss. The patients
entered the dialysis procedure with controlled

blood pressure (BP) but when systolic pressure
dropped to between 70 to 80 nan/Hg., a solution of
300 mgs. of MB in 500 cc of D/M was started to
maintain the systolic BP above 100 mm/Hg.. In over
70 procedures using a standard Travenol coil for
4 to 5 hrs., blood pressures were maintained and

patients had adequate dialysis with weight loss of
1 to 8 lbs. When MB was stopped at the end of the
treatment, systolic BP remained elevated above
90 mm/Mg.. It is suggested by this response that
generalized vasodilitation may be the cause of the

hypotension, possibly from catacholamine depletion
which is responsive to the sympathomimetic agent.
It is also suggested that this catacholamine deple-
tion is transient since after cessation of dialysis
and MB, the BP remains relatively controlled. In
selected patients, MB can adequately control hypo—
tension during hemodialysis.

CREATININE PHOSPHOKINASE(CK) PROFILE IN A CHRONIC
MAINTENANCE HEMODIALYSIS(CMH) POPULATION. Irving H.

CohenJ.GriffithsR.A.Stone,P.Wi1usC.H.Beck. Univ.
of CA & Veterans Admin. Hospital, San Diego, CA.

Cardiovascular disease is the leading cause of
death in the Ct'B{ population and its diagnosis often
includes CR and isoenzyme determinations. We stud-
ied 213 serum samples drawn before dialysis from
100 patients dialyzed 4 hrs 3 x weekly; patients
with recent or current cardiovascular events were
excluded from study. Total CR, MM, MB and BR isoen-
zymes were determined by cellulose acetate electro-

phoresis and fluorescent NADPH quantification. Aga-
rose electrohporesis failed to separate clearly BB
and albumin bands and this difficulty accounts for
the high incidence of RB in a previous report. Re-
sults showed that 267. of patients had CR above our

upper lab standard of 140 IU/ml composed predomi-
nantly of MM. This finding persisted in a second
determinations in 19/26. No initial value >
310 lU/mi failed to remain elevated. Using an MB
fraction of > 3.57. of total CK as abnormal, we
found MB exceeding this value in 177. of patients on
at least one determination. In 21 of 27 samples
showing elevated MB, total CR was normal. No corre-
lation could be found between CR, mean predialysis

serum creatinine/kg of dry body weight, BUN, bicar-
bonate or perotteal nerve conduction velocity.

We conclude 1) 19-267. of a CMH population may
show sustained elevated CR without adequate ex-
planation. 2) elevated MB despite normal total CK
is also unclear. We recomend baseline CR profiling
for all MH patients to assist in evaluating car-
diovascular events. The relationship between CR-MB
and a possible uremic cardiomyopathy requires fur-
ther study.
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•IRON OVERLOAD IN CHRONIC HEMODIALYSIS (CHD)
PATIENTS. Christina M. Comty, Thomas Marrubio.*
Douglas Kjellsen* and Fred L. Shapiro. Dept. of
Med. Hennepin County Med. Ctr., Mpls., Minn.

The cause of iron overload was investigated in
33 patients receiving CHD. Diagnosis of iron over-
load was based on a transferrin saturation > 60%.
The number of blood transfusions, amount of intra—
venous and oral iron preparations, biochemical data
and HB5Ag status was tabulated for each patient.

Twenty—six patients were HB5Ag positive. Liver
tissue (15 biopsy, 4 autopsy) showed deposition of
iron in hepatocytes and Kupffer's cells, varying
degrees of cirrhosis and chronic aggressive hepati-
tis (7). Bone marrow aspiration in 10 patients
showed hyperplasia and excess iron Eight patients
had never received blood transfusions, and 3 of these
also never received parenteral iron. Calculated
iron balance (parenteral Fe and blood Fe — 180 mg
monthly dialysis loss) uncorrected for overt bleed
ing or surgery, showed iron overload probably re-
sulted from excessive GI absorption (diet, iron

supplements) in 17 patients In 8 patients high
transferrin saturation developed concurrently with
the onset of HB8Ag positive acute hepatitis. Three
patients have died with advanced cirrhosis and iron

overload, indistinguishable from hemochromatosis,
although transfusions were 0, 0.3 and 0.3 units!
month of dialysis. Nine patients are being treated
with Deferoxamine I.V. each dialysis after with
drawal of oral iron supplements failed to reduce
iron overload. Decrease in iron saturation has
occurred in 6 patients (8—32%).

Our findings suggest that parenteral and oral
iron administration to CHD patients may be hazard-
ous. Narrow hyperplasia and liver disease are 2 of
the factors which may alter iron absorption.

•CORRECTION OF UREMIC CELLULAR INJURY WITH A PROTEIN
RESTRICTED, AMINO ACID SUPPLEMENTED DIET. J.R.

Cotton, T. Woodard*, N.W. Carter, and J.P. KEel.
VA Hospital and Southwestern Medical School, Dallas.
The electrical potential difference (Em) of skele-
tal muscle is low in uremia and reflects abnormal
cellular electrolyte composition. Em is corrected

by adequate hemodialysis (HO) but relapses if HD is
reduced. Thus, Em may reflect adequacy of HD. Re-
duction of dietary protein often improves symptoms
in uremia. Thus, we have examined whether sympto-
matic improvement incident to dietary nitrogen

manipulation is associated with recovery of Em.
In phase I, 5 stable patients on HO 6 hrs. 3

times/week were placed on 1 gm/kg protein/day.
In phase II, HD was reduced until Em became low
while on the same diet. In phase III, reduced HD
was continued, protein intake was decreased to
0.5 gnvkg and 6.6 gm of essential amino acids
(PA) were added. (Amin—aid, McGaw Labs)
The results were as follows (mean±SD):

Em(mV) Creat. BUN HCT.

Phase I 91.7±4.1 18.8±5.7 84.8±23 24.4±7.6
Phase II 78.6±2.1* 23.7±6.6* 98.6±23 20.9±7.5*
Phase III 91.2±2.1 24.0±7.5* 90.1±25 21.1±5.7

*Sjgnificantly different from Phase I.
In phase II, Em fell when HO was reduced to 5—12

hr/wk. Those patients who became symptomatic in
phase II became asymptomatic in phase III.

These data suggest (1) protein restriction and
AA supplementation correct the low Em on reduced

dialysis. (2) Symptomatic improvement corresponds
to correction of Em. (3) Dietary protein may play a

role in cellular dysfunction in uremia. (4) Manipu-
lation of dietary nitrogen may safely permit re-
duced HO.

EFFECT OF GLUCOSE IN DIALYSATE ON THE METABOLIC
FATE OF ACETATE-l-l4C DELIVERED DURING HEMODIALYSIS
IN HUMANS. W. Davidson, Z. Woodley*, 1. BasSist*,
M. Srlkantaiah*, R. Morin*, Depts of Med. & Path.,
UCLA/Harbor Gen. Hosp., Los Angeles, CA.

A laie quantity of acetate (AC) is delivered to patients

during hemodialysis (HD). Most of the AC is metabolized

to CO2 and H20. However, some AC may enter other
metabolic pathways, such as lipid and amino acid synthesis.
This study was undertaken to determine the effects of gb—
cosein dialysate on the metabolic fate of AC—l—14C
delivered during HD in patients with chronic renal failure.
Patients (14) were dialyzed using a hollow fiber kidney.
Blood Flow rate was 200 mI/mm; dialysate flow rate was
500 mI/mm. Dialysate contained either no glucose
(HD -G) in 9 patients or 300-600 mg/dl glucose (HO G)
in 5 patients. AC—1-14C was infused into the venous
dialysis line at a rate of 25 JLCi/hr for 4 hrs. 14C02 in
expired air was measured for 24 hrs by means of a vibrating
reed electrometer—ionization chamber method. 14C lost to
dialysate consisted of a volatile component (14CO and
H14C03) and a non—volatile component (AC—i _14C)
which were measured by scintillation counting. Results:

% AC-14C Recovered
as dialysate Total

Expired CO2 Volatile non—volatile

HD—G 56±2 12±0.4 13±1.0 80±2
HD+G 57±3 12±0.9 9±1.0* 78±2

*<0•O5 (compared to HD-G)

The fate of the unrecovered 4c is unknown; a small but

significant amount was incorporoted into plasma lipids.

Conclusion: Glucose in dialysate does not alter the
metabolic fate of AC—1—14C.

TRAINING UNRELATED AIDES TO PERFORM HOME MEMO-

DIALYSIS. Barbara G. Delano, Nary H. Janes*, and
Eli A. Friedman. Downstate Med. Ctr., Dept. of
Medicine, Brooklyn, New York.

Despite superior survival and better rehabili-
tation, the percentage of patients on home hemo-
dialysis in the U.S. has surprisingly declined
from 40'/, to 12.9% as of 12/77.

We have demonstrated that home hemodialysis may
be successfully accomplished in all socioeconomic
classes of a large city. More than half (58%) of
patients trained remain on home dialysis for per-
iods of up to 8 years.

We analyzed patients under treatment in our in-

center unit. Twenty-three of 43 (53%) either
lived alone or with children under 16 years old.
Absence of a responsible adult assistant, thus ex-
cludes the majority of our center dialysis pa-
tients from our own home training program.

To overcome this handicap, we are currently in-
itiating a new program which trains paid dialysis
aides. Family member, friend, or unrelated aides
may be trained.

All aides will have health and psychological

testing. The curriculum will involve video tape

instruction, actual dialysis experience, examina-
tions and certification of the aides. Careful on-

going monitoring of the psychological and physical
health of the patients will be done. It remains
be seen whether such a stimulus to accept dialy-
sis at home will result in an increase in patients

selecting this treatment Option.



EFFECT OF DIALYSIS INDUCED REDUC1I4 OF SERUM
PHOSPHORUS (1)1 RED CELL 2,3 DPG AND P50.

Yvonne E. Cummings,* Martin G. Dillard, Adrian 0.
Hosten, and Iluminado Cruz. Howard Univ. Dept.
of Medicine, Washington, D.C.

The effect of the dialysis induced reduction
of serum phosphorus on red cell 2,3 DPG levels

and hemoglobin oxygen affinity remains unclear.
To examine this question, we measured pre— and
post dialysis serum phosphorus, 2,3 DPG and P50
levels in 17 chronically dialyzed patients. Both
normal suhjects and comparably anemic non
azotemic patients were used as controls. Pre
dialysis, the mean 2,3 DPG levels of the uremic
patients was 7.11+1.44 umoles/ml RBC. This was
significantly greater than the value for the

controls (4.73+0.55) (P .01) but not significantly
different fran the mean post dialysis value for
the uremics (6.5+1.3) or the value for non
azotemic anemic patients (8.11+1.97). P50 declined
with dialysis but not significantly. P02 declined
in 7 of 10 cases measured and was highly correlated
with P50 (R0.58). There was good negative corre—
lation between P50 and arterial pH but poor
correlation between changes in serum phosphorus
and 2,3 DPG or serum phosphorus and P50. Corre-
lation between changes in red cell 2,3 DPC and
P50 was minor (Ib=0.36).

We conclude that the relation between serum
phosphorus and red cell 2,3 DPG is not linear
and the decline in arterial 202 seen with dialysis
represents the balance of multiple factors
including changes in arterial pH and red cell
2,3 DPC.

RELATIVE PERITOMEAL CLEARANCE OF CEFAZOLIN.

Henry D'Silva, Steven Ytterberg, Edward Jasper
and Norman Lasker*, Thomas Jefferson University

Hospital, Dialysis Unit, Phile., PA 19107
Recommendations for the systemic use of

cefazolin in patients with renal failure indicate
that adjustments of dosage are required for

patients on hemodialysis but not for those on
peritoneal dialysis because the serum half life
is reduced in the former but not in the latter.
Since cefazolin has a molecular weight of
approximately 500 and is H6% protein bound, it
might be expected that its relative clearance
would be greater with peritoneal dialysis than
with hemodialyais.

One gram of cefazolin was administered IM, one
hour before dialysis. Peritoneal dialysis was
performed with standard 1.5% glucose commercial
solutions with a fill period of 10 minutes, dwell
period of 30 minutea and a drain period of 20
minutea.

Results: Clearance Clearance
Cefazolin cc/mm Urea N cc/mm

3.7
A.P. 5.5 26.4
L.P. 9.8 16.3
I.L. 6.2 20.0

These atudies indicate a peritoneal clearance
of cefazolin of approximately 1/3 to 1/4 the
urea clearance which could be significant with

higher exchange rates.

NEMODIALYSTS (ND) ASSOCIATED LEUI(OPENTA J½ND
HYPOXENIA. Francis Dumler and Nathan W. Levin.
Henry Ford Hospital, Detroit, Michigan.

Profound leukopenia occurs in the first of
HO and WBC return to baseline in l½—3h. ND also
induces significant hypoxemia. Membrane induced
complement activation could lead to pulmonary leu—
kostasis, leukopenia and +P02. C02 loss via the
dialyzer may cause hypoventilation and +P02. We
have dissociated HO—induced leukopenia from +Po2
by utilizing new (ND), and reused (RD) cellulose
and PAN dialyzers, and the tecbnique of sequential
ultrafiltration (UF)÷HD. Blood gases (ABC), WBC
counts (14, B1C and Ht were obtained at zero and
¼h of HO end UF. Results are given as Mean±SR.*

ND (36) RD (29)
P02 85±2 vs 76±2t 85±2 vs 77±2t
2C02 37±1 vs 34±lt 37±1 vs 33±lt
L(xlO3) 6.7±.4 vs 3.2±.3t 7.8±.7 vs 7.4±.7

With PAN (5), hypoxemia (87±2 vs 81±1)5 occurred
without changes in L(xlD3) (5.4±.l vs 5.6±.l).

OF (10) + ND (10)

P02 83±2 vs 79±3 79±3 ye 67±211
PCO2 36±1 vs 35±1 35±1 vs 31±15
L(xlO3) 7.l±.7 vs 4.5±.75 4.5±.7 vs 6.8±.6t
*(t p< .001; 5 p< .005; II p< .01)

ABG pH, Ht and B1C values did not differ (p=NS).
ND produces +202 whether leukopenia is present or
not. UF does not reduce P02 but causes leukopenia,
and once on HO mode, +P02 occurs although L is in-
creasing. These data suggest that +202 may be as-
sociated with a factor independent of WBC. In every
instance +P02 was associated with a +PCO2, possibly
due to high C02 extraction rates during ND. How-
ever, factor(s) in the dialysate may also be impli-
cated. We conclude that leukopenia and hypoxemia
are unrelated effects of hemodialysis.

•CONPARISON OF SYMPTOMS, CHEMISTRY, AND NERVE FUNC-
TION TO ASSESS HEMODIALYSIS ADEQUACY. Peter J.

Dyck,* William J. Johnson, Edward U. Lambert,*
Peter C. O'Brien,* Jasper R. Daube,* and Karen F.

Oviatt.* Mayo Clinic and Mayo Foundation,
Rochester, Minnesota.

To determine which of the four——uremic symptoms,
serum urea, serum creatinine, or nerve function
tests——provided the most sensitive and reliable
index on which to judge need for hemodialysis, 22
patients were entered into controlled chemical
treatments of short (Group I) and long (Grouo II)
hemodialvsis thrice weekly. Short hemodialysis
consisted of 1.5 hours for women and 2 hours for
men using the Cordis Dow Hollow Fiber Kidney (Curea
of 184 ml/min and CVit 512 of 44 ml/min) while long
dialysis consisted of 3 hours for women and 4 hours
for men. Patients were assigned to Groups I or II
by restricted randomization on age, sex, residual
renal function, and presence and severity of
neuropathy. Nerve function tests included scored
neurologic disability, muscle strength, tests of
sensation, and nerve conduction studies. Of 9
patients in Group I, 4 remained free of uremic

symptoms, 5 developed uremic symptoms, 3 pleurisy,
and 1 aecites. In contrast, all 13 patients in
Group II remained free of such symptoms and signs.
Despite the difference in duration of dialysis sod
the clinical response, predialysia urea and creat—
inioe and teats of nerve function did not provide
a clear index of need for dialysis. Even in 3

patients with unequivocal uremic symptoms, serial
teats failed to show worsening of nerve function.
Projecting our results to the end of a year, signi-
ficant differences in scored neurological findings
could not be demonstrated between Group I and II.
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•EFFECT OF VITAMIN A (VII A) CONTAINING MULTIVITAMINS
ON SERUM LEVELS OF VII A IN PATIENTS ON HEHODIALY—
515. S. Ellis, D. Dombeck,H. Valenzuels*, A. Cheng*,
3. DePslms*, M. Prastherdsm*, and V.A. DiScala.
Renal Serv., USPHS Hospital, Staten Is., NY.

Elevated Vit A levels found in patients with
chronic renal failure before and after being started
on hemodialysis may contribute to uremic symptoms—

tology. Many hemodialysis patients take Vit A con-
taining vitamin supplements that could potentially
contribute to their elevated levels of Vit A. An
attempt was made to determine the effect of Vit A
supplements on Vit A levels inl4 chronic hemodialy—
sis patients (time on dialysis 23±5 months) who had
elevated Vit A levels (192±24 ug/dl; nl 30—60 ug/
dl) measured while on 5000 u of Vit A daily. The
administration of Vit A was stopped for a mean of
6 mo., (range 1 mc. to 12 mo.), and the VitAlevels
were measured again. No decrease in the Vit A lev-
els was noted (192±24 vs 210±19 ugfdl; P<O.5, n
14). Initial Vit A levels did not correlate with
total time on dialysis (r=.34). Subsequent Vit A
levels did not correlate with the length of time
off of Vit A supplements (r.20). Changes in Vit A
levels were not related to total time on dialysis.
We conclude that during the study period, the small
amounts of oral Vit A probably did not contribute
to the elevation of serum levels of Vit A found in
these patients on chronic hemodialysis. This is con-
sistent with the concept that Vit A levels are ele-
vated mostly because of an elevated serum retinol
binding protein concentration rather than because
of decreased renal clearance of Vit A. Ynreover, it
does not appear necessary to eliminate the intake
of a single daily doae of a multivitamin containing
5000 u or less of Vit A.

•PERTTONEAL CLEARANCE OF CREATININE (Ccr) AND
INULIN (Cm) DURING DIALYSIS: EFFECT OF SPLANCHNIC

VASODILATORS (SV). Jim Felt,* C. Richard;*
C. NcCaffrey* and Mortimer Levy. Depts. of
Physiology & Medicine; McGill University;
Montreal, Canada.

SV increase Ccr and Cm during the course of
peritoneal dialysis (PD) in various species,
including man. Their mode of action is inferential
since actual recordings of splanchnic blood flow
(SEF) have not been made while infusing SV. We

therefore gave i.v. and i.p. isoproterenol (Is)
and glucagon (G) to dogs while doing isotonic PD
using 1.0 L. exchanges and 15 mm. dwell times.
Changes in SEP were monitored with a flow probe
around the superior mesenteric artery. Intra-
venous Is at 2.4 ug/min (n=8) increased SEP 88%
but did not change Ccr or Ci When Is was given
i.p. (0.5 ug/ml) to 7 dogs, SBF increased by 81%
and Ccr and Cm rose by 17.5% and 26.8% respect-

ively. (P C 0.05) . Clearance ratios, however, re-
mained constant at 0.22. (Cin/Ccr) . Where G was
given i.p. (1.0 ug/mi) to 8 dogs, there was no
effect on SBP, Ccr or Cm. G given i.v. at 10 ug/
mm (n17) increased SEP by 81% and Cm by 25%,
(from 1.88 0.16 to 2.35 0.19 mi/mm), but Ccr
did not change. When SBF was returned to control
levels with an sortic clamp during i.p. Is or i.v.
G, all elevated clearances returned to base—line
levels. Conclusions: SV seem to have two separate
effects, a direct effect on peritoneal permeability

(? altered pore configuration); and a flow—related
effect, possibly to increase the area of exchang-
ing capillaries. Both effects must be present
before SV will increase Ccr or Cm during PD.

THICKENED PERIIDNF.AL MEMERANE IN MAINTENANCE
PERITONEAL DIALYSIS PATIENTS. V.C. Gandhi, T.S.

Ing, V.R. Jablokow*, 3.1. Daugirdas*, S. Iwatsuki',
W.P. Geis and J.E. Hano. Veterana Administration
Hospital, Hines and Loyola University Stritch
School of Medicine, Maywood, Illinois.

Sixty patients have received maintenance pen—
toneal dialysis (MPD) at our institution during
the past four years. Three such patients required
surgical exploration of the abdomen; two for acute
abdominal emsrgencies and one for elective bilat-
eral oephrectomy and splenectomy. All were

receiving dialysis three times per week using
automated dialysate delivery machines. Hypertonic
dialysate solution (dextrose 2.5%) was used. The
duration of MPD varied from 1—2 years. Two of

the patients had prior history of aseptic peri-
tonitis and one of bacterial peritonitis, but all
patients were free from clinically obvious periton-
itis at time of surgery. Two patients previously
on hemodialysis had ascites that resolved while on
bD. None of the patients had previously undergone
major abdominal surgery. At operation the pen—
toneal membrane was markedly thickened in all
three patients, and loops of bowel were bound to-
gether in a fibrinous exudate, the latter appearing
like "icing on a cake". The capsules of the liver
and spleen were also markedly thickened. Micro-
scopic sections of peritoneal membrane showed only
fibro—collagennus tissue. We conclude that marked
thickening of peritoneal membrane may occur in
patients on MPD. This may be due to a chemical

peritonitis induced by hypertonic dextrose solu-
tions or other agents, or to indolent infective
peritonitia. The effects of this penitoneal thick-
ening on the efficacy of penitoneal dialysis are
not known at present.

•HEPARIN ASSOCIATED HEMODIALYSIS NYPERTHYROIDISM
(H.H.H.) — A PHYSIOLOGICALLY SIGNIFICANT PHENOME-
NON. M.C. Gelfand, H. Rodslas*, A. Novello,*
J.F. Winchester, Georgetown Univ. Hosp., Wash., DC.

Heparin (hep) may displace thyroxine (T4) from
its plasma binding protein (PEG). In vitro, FT4
(mean % SE) increases 28 6% per io units hep/
5 ml blood. In pte on chronic hemodialysis (CHD),
we found a significant increase in FT4 (normal 0.5—
2.1 ng/dl) from M SE of 1.7 .1 to 2.8 + .1
(p < D.DO1). Total T4 and TED levels do not

change. Regional hep does not prevent H.H.H.
since FT4 increased from 1.7 .2 pre to 2.3 .2
ng/dl at 1 hr into dialysis, p < 0.01. FT4
measured during a 4 hr ND was 1.0—pre, 3.2 — 1 hr,
2.0 — 2 hrs, 1.5 — 3 hra, 1.7 — 4 hrs (ng/dl). In
28 pte, FT4 levels increased at 1 hr in 25 (89%)
and reached levels above normal in 10 (35%). The
possible clinical significance of H.H.H. was
explored by comparing gre-ND and 1 hr catechol—
amine levels since elevated FT4 suppresses
catechol release (Von Euler, 1972). At 1 hr,
there were significant reductions of epinephrine,
nor—epinephrine, and total catecholaminea (p <
D.D1). In addition, knee—jerk reflex activity
graded on a 0—4+ scale by a trained observer
unaware of the study objective showed significant
increase from 1.3 + 0.3 gre to 2.7 0.2 at 1 hr

(p < D.DD1) decreasing to 1.7 0.3 by the 4th hr.
Moreover, TSH levels in response to TRN atimula—
tion were reduced when measured during the first
2 hrs of ND after hep compared to TSH levels
measured on the mnterdialytic day (without hep).
In the CED pt, H.N.H. is a phenomenon with
demonstrable physiological significance. Over
years of CHD, repetitive episodes of N.H.H. may
result in serious clinical consequences.
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LONG-TERM SEQUENTIAL ULTRAFILTRATION AND DIALYSIS
(UFD) IN COMPARISON TO HEMODIALYSIS (ND). S .Glalsnan,
R.Geronemus*,B.von Albertini*, G.Moutoussis* and
J.P.Bosch*, Mt.Sinai School of Medicine, New York

UFD has been shown to be an effective way of
fluid removal in dialysis patients. Better clearan-
ces of large solutes are also achieved with this

technique. 6 randomly selected patients on mainte-
nance dialysis underwent a controlled clinical com-
parison of UFD and MD. A S months control period on
MD was followed by a 4 months experimental period
on UFD. Both modalities were done with a Travenol
l.5m2 hollow-fibre dialyzer. In UFD 2 hrs of ultra-
filtration(mean fluid removal 4.5 1) preceeded
standard dialysis. Body weight was maintained cons-

tant during the dialysis part of UFD by replacing
volume losses. Dialysis time in UFD and MD was
kinetically determined to obtain the same pretreat-
ment BUN of 90+lOmg/dl.

Mean pretreatment values are shown:

Weight C02 Ca P alk.Phos PTM
kg mEojl mg/dl mg/dl mu/ml nlEq/ml

ND 78.4 17.1 8.6 5.9 282 491
UFD 75.6 16.0 7.9 6.8 330 644

A decrease in body weight and worsening of the
listed parameters was observed in UFD. Symptoms
during and between treatments decreased signif i-
cantly in this form of therapy. No significant
changes were found in nerve conduction, bleeding

time, hypertriglyceridemia and blood pressure.
Conclusions: UFD may be useful for intermittent

fluid removal in dialysis patients. The present
studies suggest no major clinical benefits of
chronic UFD over MD. Worsening in some parameters
was observed despite better patient tolerance.

• EXTRACORPOREAL ACCESS TO INTRACELLULAR SOLUTES OF
WHOLE BLOOD. Lee W. Henderson, & Mary L. Sanfelippo.
VA Hospital & Univ. of Calif., San Diego, Calif.

Previous work by others indicates a disequili-
brium between cell and plasma water concentrations
for urea(Ur) and creatinine((Cr) in blood leaving
the hemodialyzer,i.e., intracellular solute does
not move down the gradient established by loss of
solute across the dialyzer membrane. If this dis-
equilibrium is absent when whole blood is diluted
with saline it would result in enhanced small sol-
ute clearance with predilution hemofiltration(HF).
Plasma water mass balances for two extracellular

solutes (plasma protein & inulin) were compared
with two solutes present in cell water, (Ur & Cr).
Mass balance error (FlEE) was computed around the

predilution step of HF. MBE'(Premass—Postmass)/
(Premass+Postmass) .Heasured plasma concentrations
were corrected for displaced volume of protein to
give plasma water concentration (PWC). Measurement
of both intra & extracellular solute on the same
sample was used to control for errors in flow
measurement. A "Negative" FlEE value implies solute
movement out of cells on dilution.

Protein Inulin Urea Creat. %Dilution
Mean%MEE —3.62 3.73 —12.73 0.16 53.0

N 15 12 15 15 15
SEM 3.51 4.63 2.85 3.78 1.3
p* NS NS <.001 NS —

* significance of difference from zero.

To determine if solute was equilibrating in the

lab prior to sample separation the sieving co-
efficient (SC) across the ultrafilter was computed
for Ur. SC=(filtrate conc.)2/(PWC in—PWC out).
Values < 1 would indicate lab equilibration. S.C.
Url.002 .014 Nt15. The data indicate that Ur is
lost from the cell & is available to enhance clear-
ance for pre HF.

CHANGES IN EEG, PHOTIC DRIVING, AND VISUAL EVOKED
RESPONSES (VER) IN PATIENTS WITH PERITONEAL AND
HEMODIALYSIS. John R. Hughes,* D.M. Roxe, and
F. del Greco. Northwestern Univ. Med. Sch., Sect.
of Nephrology/Hypertension, Chicago, Illinois.

The purpose of this study was to compare

changes in the computer analyzed EEG, VER, and
photic driving responses in 13 paired patients
(42 trials) on peritonesl vs. hemodialysis. The
EEG background rhythm showed more abnormal values
in the hemodialysis (H) than the peritoneal (P)
group. Significant correlations were found with
BUN in the whole group and with both BUN and
creatinine in the P group. For the VER best
correlations were with the amplitude of wavelet
V and BUN for the whole group and also in the H

group. However, P patients usually showed more
abnormal, longer latencies and lower amplitudes

compared to H patients. For photic driving,
especially at alpha frequencies, the most signif i—
cant correlations were with BUN not only in the
whole group but specifically in P patients. How-
ever, H group showed the lower, more abnormal
values. Thus, H patients usually showed more

abnormal EEG background rhythms and photic driving
responses at alpha frequencies, while P patients
showed a more abnormal VER of the late components.
These data provide evidence that the two types of
dialysis may affect portions of the central nerv-
ous system differently, the alpha generating
(thalsmo—corticsl) system for the H group and the

non—specific sensory system for the P group.

SELF CARE DIALYSIS (SCD) — THE DEFINITION OF A
CONCEPT. A. Hull R. Prati, 14. Bruckhof ft J. Weber*
T. Parker, R. Silverstein, N. White, S. Rinnert
M. Emmett, N. Lermant D. Long, P. Vergne—Marini
and N. Stephens University of Texas Health Science
Center at Dallas, Texas.

SCD should be defined as pts. doing the complete
dialysis procedure. Staff involvement should be in
a supervisory role or when and if trouble develops.

The Pt's. responsibility should include setting up
the procedure completely, inserting their own need-

les, monitoring and recording vital signs, cleaning
up the machine for the next person. The staff to
Pt. ratio for this style of dialysis has been de-
fined as 1:5. The training area should be separate
yet in close proximity to the dialysis stations.
Self care training works well with home training
but is best completely removed from limited care.

In Dec. 1977 SCD was initiated in our home train-
ing (HT) unit and 7 pts. trained. In mid—Feb. a
completely separate HT and SCD unit was opened. In
6 mos. 28 sddl. pts. have been accepted. Five have

failed (lack of cooperation (1), blindness (1), age
and debilitation (3)). Of the remaining 30 pts.
all are doing well. One has been transplanted, 2
have been home trained and 3 are awaiting machines
to home train.

The pt's. course in SCD follows a remarkably

predictable pattern: Hypertension on admission
lasting 2—3 wks. despite wt. loss (probably due to
anxiety). Wt. control improves initially and then
pts. become lax and require more supervision. The
criteria of self care have been met in all 30 suc-
cessful pts. One Pt. with an axillary graft is
unwilling to stick himself. "Drywt." has decreased
in 61% of the pts. BP is volume controlled or
improved in 85%

Source of pts. and motivating factors to encour-
age SCD and HT will be discussed.
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ENOOTOXIN (E) AND COMPLEMENT (C) IN HEMODIALYSIS
INDUCED LEUKOPENIA. A. Jacob*, C. Perez, R. Zarco*,

D. Schultz*, and J. Bourgoignie (Intr. by E. Reiss)
Dept. of Medicine, Univ. of Miami, Miami, Florida.

Leukopenia occurs in all patients during hemo—
dialysis and is frequently associated with hypoxia.
The leukopenia is felt to be related to activation
of C proteins by the cuprophane membrane. E may in-
duce similar changes in granulocytes and activate
C, and has been detected in the plasma of patients
during dialysis. To determine whether dialysis
changes C levels and whether E plays a role in the

dialysis induced leukopenia and hypoxia, ten pati-
ents undergoing chronic hemodialysis against a di—
alysate fluid generated by reverse osmosis were
studied. Arterial blood samples were collected
prior to dialysis and at 20, 120 and 240 mm. E
was measured with the limulus lysate test. Whole C
and individual C components were measured in four
patients with a microtiter plate assay. At 20 mm.
total WBC count fell from 5301±497 (SE) to 1501

292, (p<O.Ol) and the p02 fell from 104±4 to 83±2,
(p<O.Ol). At 120 and 240 mi WBC count returned
to 6265±553 and 6083±636, but p02 remained at 85±2
and 83±3. At 20 mm., whole C increased in 3 of 4
patients. At 240 mm., there was a marked decrease
in whole C as well as C4, C2, C3 and CS in 3 of 4
patients. C6, C7, C8 and C9 were unchanged. E was
not detected in the dialysate or plasma. In con-

clusion, the hemodialysis induced leukopenia—hypo—
xis syndrome is unrelated to E. Surprisingly, he—
modialysis leads to depletion of C components that
is evident after 240 mm. and involves activation
of the classical pathway. Recurrent C depletion

may predispose the hemodialysis patient to bacte-
rial infection.

•FORNULATION OF A STABLE SINGLE 25:1 CONCENTRATE OF
BICARBONATE-CONTAINING DIALYSATE. H. Jalan,* N.
Weil,* A.S. Micháels* and M.W. Weiner (introduced

by R.H. Maffly). Oepts. of Chemical Engineering
and Medicine, Stanford University, Stanford, CA
94305.

Chronic hemodialysis with acetate-containing
dialysate does not optimally correct metabolic
acidosis in many patients. Scribner and co-work-
ers have suggested that bicarbonate-dialysis cor-
rects acidosis and is associated with fewer symp-
toms than acetate-dialysis. Unfortunately, the
preparation of bicarbonate-containing dialysate
has been cumbersome for two reasons: Firstly, the
solubility of sodium bicarbonate is limited so
that concentrations greater than 13 times isotonic
can not be prepared. Secondly, precipitation of
calcium carbonate has prevented the formulation of
a single concentrate which contains Ca and bi-
carbonate. We have found that a number of high

molecular weight anionic polymeric compounds (APC)
will allow sodium bicarbonate to be prepared in
solutions which are 25 fold more concentrated than
isotonic. In addition, a high molecular weight

polysaccharide (HMP) will prevent settling of cal-
cium carbonate precipitates. Using a combination
of APC and HMP we have prepared a stable single
hemodialysis concentrate, which when diluted 25
fold is an isotonic solution containing 35 mM bic-
arbonate and 3 mEq/l Both APC and HMP are
inert substances and their high molecular weights
prevent transfer across dialysis membranes. These

bicarbonate-containing concentrates may be pro-
portioned by conventional hemodialysis delivery
systems. We suggest that concentrates prepared in
this way may greatly simplify the use of bicarbon-
ate dialysis for the treatment of metabolic acid-
OS1$.

ACID—BASE HOMEOSTASIS AND ACETATE (Ac) METABOLISM
IN CHILDREN ON HEMODIALYSIS (HO). B.A. Kaiser,*
D.E. Potter, R.E. Bryant,* H.J. Vreman,* M.W. Wein-
er, Univ. of Calif. at S.F. and Stanford Schools
of Medicine, Stanford, CA 94305.

Acid-base changes and Ac metabolism were eval-
uated during 11 pediatric HO sessions. During 4
hours of HD, th pH rose (7.42±0.014 to 7.47±0.02),
pCO2 fell (33.4—0.8 to 27.3±l.3mmHg) and HCO3 fell
(20.5±0.6 to l9.6±O.7mEq/l). Plasma Ac rose to
5.32±0.82mM. During the 1 hr. post HD, the Ac
level rapidl fell to 0.13±0.03mM, PCO2 and HCO
rose to 32.80.74mmHg and 23.6±l.lmEq/l respective-
ly, while pH remained unchanged. The children re-
ceived 740±44nimoles of Ac and lost 440±41 ambles of
HCO3 and 53±8 mmoles of organic acids, leaving 247
mmoles of potential base per HO or 2.9mEq/kg/day.
To evaluate the effects of high efficiency (HE) HO,
the urea clearance (Cu) for each kidney/kg B.W.
was used as a measure of efficiency. Patients
treated with HEHO (Cu>3m1/min/kg n=5 were
compared to those on routine HO (RHO (Cu<3m1/min/

kg n=6).
HEHD p RHO

Changes in mEq/l
thlCO3- during HO —2.5±0.6 <0.005 1.68±0.4

HCO3— post HO 5.8±0.6 <0.02 2.3±0.5
dAc during HO 7.5±5.8 <0.01 3.1±0.6

Potential base/kg 9.4±11.3 NS 7.0±1.3
The data indicates that HEHO removes HCO3 and

transfers Ac in at a rate which exceeds the childs
metabolic capacity. This results in high Ac levels
and acidosis during HO.

•TRA}bSCOMPARTMENTAL FLUID SHIFTS INDUCED BY ULTRA-

FILTRATION (UF) AND DIFFUSION (D). Prakash
Keshaviah*, Karen Ilstrup*, Robert Berkseth*,
Morris Davidman and Fred Shapiro. Hennepin County
Medical Center, Minneapolis, Minnesota.

The aim of this study was to delineate the rel-
ative roles of UP and D in inducing transcompart—
mental fluid shifts. Two groups of uremic mongrel
dogs were studied; 8 in Group A receiving 4 hours
of simultaneous 1W and D and 7 in Group B receiving

1 hour of UP [total fluid removal (Vup) comparable
to Group A] followed by 3 hours of D. The CDAK
3500 dialyzer was used in both groups, blood and
dialysate flow rates being chosen to scale down
small solute clearances on the basis of body weight.
1251 RISA and 35S04 were used to measure plasma vol-
ume (PV) and extracellular volume (ECV), respective-

ly, measurements being made pre— and post—treatment
in Group A and pre— and post—UF and post—D in Group
B. Decreases in PV (PV) and ECV (AECV) (means +

SEM) are shown below:
APV(ml) ECV(ml) VUF(ml)

Group A 330+40 1190±120 684±49
Group B UP 180+50 920+170 700±21

D 160±10 260+220 ". 0
Net changes in PV and ECV over the whole treat-

ment are not significantly different whether UP and
D are simultaneous or sequenced and in both cases

ECV is significantly (p. 01) greater than VUF, in-
dicating an intracellular fluid shift. However, in
Group B, AECV during UF is not significantly differ-
ent from VUF and both PV and ECV continue to de-
crease during D even though no further fluid remov-
al takes place. It is therefore clear that the in-
tracellular shift is induced by D rather than by
UP, presumably due to an osmotic gradient resulting
from preferential diffusive removal of small sol—
utes from ECV.



678 Abstracts

INTRACELLULAR FLUID SHIFTS IN HEMODIALYSIS (HD).
Prakash Keshaviah* and Fred Shapiro, Hennepin

County Medical Center, Minneapolis, Minnesota.
Recent reports in the literature indicate that

hypotensive symptoms (nausea, vomiting and cramps)
are minimized with seemingly diverse dialytic ther-
apies such as sequencing ultrafiltration and dif-
fusion, intravenous mannitol infusion, and an in-
creased sodium (Na) concentration in dialysate.
Examining these therapies we find that the one
common feature is that they all prevent large de-
creases in plasma osmolality (0) relative to con-
ventional HD. In further examining the 0 decrease
in HD, we find that diffusive Na and urea (U) re-
moval are largely responsible for the observed de-
creases. An obvious implication of the 0 decrease
is its influence on intercompartmental fluid
shifts. We have used a two pool [intracellular
(IC) and extracellular (EC)] mathematical model and

the complete Kedem—Katchalsky formulation to pre-
dict the fluid shifts between these two poois in
response to diffusive removal of Na and U. Repre-
sentative values for IC and EC volumes, transcom—

partmental solute and hydraulic permeabilities and
reflection coefficients were taken from the liter-
ature. Using typical pre—dialysis serum levels of
U and Na, dialyzer U and Na clearances and dialy—
sate Na concentration, the model predicts that, in
a 5 hour dialysis, even though a much larger 0 de-
crease results from U than from Na removal, the
fluid shift from EC to IC due to U is only 75 ml
relative to 900 ml due to Na. The IC fluid shift
predicted is in good agreement with values report-
ed in the literature. In all of the above ther-
apies the tendency for fluid to shift from EC to
IC is blunted. We postulate that rather than pre-
venting large 0 decreases, per Ce, it is blunting
the IC fluid shift that is important in minimizing
hypotensive symptoms.

THE COMPARISON OF THE CARDIOVASCULAR EFFECTS
PRODUCED BY INFUSIONS OF SODIUM BICARBONATE AND
SODIUM ACETATE IN DOGS. P. L. Kirkendol and
C. J. Devia*. Dept. of Pharmacology, L.S.U.
Medical Center, New Orleans, LA.

The observations that sodium acetate (Ac) pro-
duces cardiovascular effects has resulted in re-
newed interest in using sodium bicarbonate (HCO3)
as the source of fixed base in dialysate solutions.
This study was conducted to compare the cardio-
vascular effects of infused HCO3 & Ac. Each com-
pound was infused at rates of 0.125, 0.25, 0.5 and
1 .0 mEq/kg/min for ten minutes each. Ac and HCO3
produced similar dose-related increases in cardiac
output (CO) but HCO3 increased CO less than Ac at
the two lowest doses. HCO3 caused no change in
dP/dt at any dose level whereas Ac increased dP/dt.

Simarily, HCO3 produced slight decreases in HR but
the infusion of Ac increased HR. Neither HCO3 nor
Ac resulted in any alteration of mean blood pres-
sure except at the 1.0 mEq/kg/min infusion rate.

HCO3 produced gradual dose-related decreases in
total peripheral resistance (TPR), whereas Ac
caused a sharp drop in TPR at the lowest dose with
additional declines as the infusion rates were in-
creased. The results of this study would suggest
that Ac is a vasodilator as reflected by the sharp
drop in TPR and results in reflex increases in CO,
dP/dt and HR. In contrast, HCO3 appears to have
less cardiovascular effects than Ac. The in-
creases in CO produced by HCO3 may be due to the
increased volumes necessary for its infusions due
to its low solubility. The declines in TPR seen
with HCO3 could be a result of a reflex to main-
tain a stable pressure when the CO is increased
and would then explain why no increases in dP/dt
or HR were observed.

OBSERVATIONS ON BLOOD GASES DURING HERO—
DIALYSIS AT HIGH ALTITUDE. Paul J. Kovnat,
Alfred W. Pinkerton,5 Donald A. Romig,5
and H. Wm. Adkison,5 Santa Fe, New Mexico.

It is our intention to describe the
effects of hemodlalysis at 7,000 feet on
pH, pCO2, p02 and bicarbonate of patients
with stable chronic renal failure. Blood
samples from arterial access sites were
examined at the beginning and termination
of 27 acetate dialysis treatments on 9 pa-
tients. The validity of the post—dialysis
specimen as a stable value was confirmed
by comparing on 9 occasions post—dialysis
specimens with sample drawn 30 minutes
later.

Normal blood gases for this labora-
tory at 7,000 feet are pH 7.142; p002 30.0
+ 2.2 mm Hg, p02 64.8 + 6.2 mm Hg, calcul-
ated bicarbonate lb.8 1.4 mEq/L. With
dialysis bicarbonate rose from 17.92 2.
01 to 20.26 + 1.72 mEq/L; pCO2 was un-
changed (27.39 + 3.30, 27.12 2.81 mm Hg)
and pH rose from 7.144 + .04 to 7.50 -i-

.03; and p02 dropped markedly (69.65 to
58.33 + 6.64 mm Hg.)

In our patients we observed, at the
beginning of dialysis, respiratory alkalo-.
sis with a normal estimated arterial: al-
veolar gradient. With therapy, bicarbon-
ate rose, without change in the pCO2,
causing increased alkalemia. PO2, which
at lower altitude, has been shown to de-
crease due to hypoventilatlon, decreased.
It is concluded that the alkalemla sup-
pressed the ventilation and therefore the
p02.

•PREVENTION OF ARTERIAL HYPOXEMIA DURING DIALYSIS BY
USE OF BICARBONATE DIALYSATE. J.A. Kraut*, U. Oaf—
ter*, J.H. Miller and J.H. Shinaberger, VA Wads-
worth Hosp Ctr and UCLA Sch of Med, Los Angeles, CA.

Previous studies of sequential ultrafiltration
(UF)—diffusion dialysis (DF) from our unit have de-
monstrated that the fall in Pa02 observed during
hemodialysis is not due solely to membrane activat-
ed aggregation of WBC and pulmonary microemboliza—

tion, but requires dialysate—blood interaction.
Thus, hypoxemia does not occur during UF but does

occur during subsequent hemodialysis with acetate
(Ac). To explore the possibility that the Ac dial—

ysate itself might be responsible for dialysis hy—
poxemia, we studied the effect of isolated UF fol-
lowed by DF with HCO dialysate on Pa02 in six pa-
tients maintained on chronic dialysis. Blood sam-
ples for pH, PCO2, P02, and WBC count were obtained
during 90 minutes of OF and 3½—4 hours of DF.
There was no significant fall in P02 during either
UF or OF. Mean PO was 91.3±4.5 mgHg pre—dialysis,
89±3.1 mmHg after OF, and 87±3.7 mmHg after DF.
The development of hypoxemia during DF with an Ac
dialysate and its absence during DF with a HCO di—
alysate implies that factors related to the Ac di—
alysate are critical to the production of dialysis
hypoxemia. These include: 1) an effect of Ac per
se on cardiopulmonary function, 2) a higher 8:0
gradient for PCO2 with Ac than bicarbonate dialy—

sate (mean dialysate PCO2 4.1 and 35 mmllg, respec-
tively); this would lead to greater CO2 removal

during Ac dialysis and possibly alveolar hypoventi—
lation. Although the present study does not allow
us to distinguish between these two possibilities,
these data provide further support for the poten-
tial beneficial effects of bicarbonate dialysis in

patients with impaired cardiorespiratory function.
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INCREASE OF PERITONEAL CLEARANCES IN MAN MITE
ALTERNATING IIYPER— RYPO—OSMOLAL SOLUTIONS.
D. E. Leb, University of Pittsburgh, Pittsburgh,
Pennsylvania.

Ryperosnolal dialysate has been demonstrated to
increase the rate of solute renoval by both con-
vective and diffusive mass transfer. Animal
studies have shown that a 30% increase can be

obtained by alternating byperosmolal and hypo—
osmolal solutions to prevent excessive water move-
ment with resultant hemoconcentration. The present
study assesses the use of a similar technique in
man. Eight studies were parforned in S patients.
A control period of 7 cycles of 1.25% dislysate
preceeded and followed each experimental period.
The experimental period consisted of 4 cycles of
2 hyper and 2 hypo—osmolal exchanges alternately
a total of 8 exchanges. Osnolality was altered by
using lactated Ringers solution (272 mOsm) and 5%
lactated Ringers (524 mOan). Creatinine clearancea
increased by 32% from an average of 8.8 ml/min.,
control, to 11.6 ml/nin. experimental. Urea
clearances increased 14% from an average of 24.2m1,
control, to 27.8 mi/nm. Both creatinine and urea
clearances remained elevated during the post treat-
ment control period. Creatinmne clearance was
10.6 mi/mm., 21%) control; urea clearance was
27.5 mi/mm., l3%)control. Water removal with
hyperosmotic solution was +227 mi/cycle, witb hypo—
osmolal solution +42 ml/cycle, with control +9lmi/
cycle.

One patient experienced abdominal discomfort
during the use of byperosmolal dialysate.

Alternating byper and hypo—osmolal solution in
peritoneal dialysis may prove to be a simple way
to shorten treatment time and reduce cost.

•OVARIAN FUNCTION IN WOMEN WITH CHRONIC RENAL FAIL-
URE (CRF): EVIDENCE SUGGESTING CENTRAL AND END ORG-
AN DISTURBANCES. V.S. Lim, 6. Sievertsen,* S. Kath-
palia, and L.A. Frohman.* Dept. of Ned., Michael
Reese Hosp. and Univ. of Chicago School of Med.,
Chicago, Illinois.

Ovarian function was assessed in 17 CRF women.

Basal plasma estradiol (E2, pg/ml; mean±SE) was 90
in pre—menopausal (M) and 47±6 in post-N women;

normal values during follicular and midcycle phases
are 123±13 and 312±41. Progesterone was 0.6±0.2 ng/
ml; normal luteal phase value is >6. FSH and LH
(mIU/ml) were 13±4 and 13±2 in pre-M and 160±45 and
157±26 in post—N patients; normal values are <30
and <25, respectively. In 5 pre—M CRF women, daily
hormonal measurements showed LH surge and ovulation
in 1 and rhythmic gonadotropin (On) fluctuation and
anovulation in the other 4. After clomiphene, 100
mg/dayp.o. for 5 days, On rose in all, FSH from 9

to 18±3 and LH from 23±4 to 45±10. E2 rose from
32±10 to 65±5 but was insufficient to induce an LH

surge. After ethinyl estradiol (EE), 5 ug/kg/day
p.o. for 6 days, LH rose uneqivocally in 1 and was
suppressed in the other 4. Long-term bromocriptine
(B) treatment, 5 mg/day for 2 to 3 months, to 3 CRF
women led to cessation of galactorrhea and suppres-
sion of plasma prolactin in all. Resumption of men-
ses occurred in 1 and On secretion increased in the
2 who remained anovulatory. The absence of On cy-
clicity indicates altered central regulation. High
On in post-N women and On increments postclomiphene

suggest a normal negative feedback mechanism. The
absence of LH peak after EE implies a loss of the
positive feedback effect. Concomitant ovarian de-
fect is suggested by the absence of midcycle rise
of E2 and the failure of E2 to increase after clom-
iphene when On rose significantly.

SUCCESSFUL PREGNANCY IN THE LONG-TERN HENO-
DIALYSIS PATIENT. Lindley, J.D.,* Beathard, G.A.
Moncrief, J.W., Decherd, J.F., Baker, J., Sharp,E.,
Broadrick, L. J., Austin Diagnostic Clinic,
Nephroiogy Section, Austin, Texas.
A 23-year—old female, on maintenance hemodialy-
sis for two and nne-haif years, presented with
a 16—week size uterus. The patient's dialysis
schedule was increased to 24 hours per week.
The patient received blood transfusions to main-
tain a hematocrit of 25%. Supplemental vitamins
and essential amino acids were given orally.
The pregnancy was followed with predialysis

Estriol levels and placental Lactogen assays.
Obstetricians followed the pregnancy with the
oxytocin challenge test (OCT). Although moder-
ate hydramnios was noted, the pregnancy was un-
eventful until the 32nd week when a positive OCT

was observed, requiring delivery by C-section.
The male child weighed 1.7 kg., had an Apgar
score of 8, and had no congenital defects. Re-

spiratory distress syndrome was observed requir-
ing ventilation for 6 days. During the first 2
days the child experienced a brisk urea diuresis.
At discharge 7 weeks later he weighed 2.27 kg.

He has grown normally during the past year.
The mother had an uneventful hospital course.

•CABDIAC F(JICPION CHANGES IN PATIENIS DURING HEW)-
DIALYSIS (III)). S.K. Mahajan, D. Long, W.A. Briggs
and F.D. McDonald. V.A. Hospital, Allen Park and

Wayne State University, Detroit, MI.

The symptcme and signs of cardiopulmonary dys-
function occur in sane patients during LID and are

usually attributed to intravascular fluid reanval.
We have previousiy reported the occurrence of sig-
nificant hypoxasia during lID. To study the rela-
tionship between HD related hypoxenia and left
ventricular function, we followed arterial pOt,
(Pal) ) and systolic time intervals including Rlec—
tro iechanical systole (QS ), left ventricular

ejection time (LVFP) and pe—ejection period (PEP)
in 8 patients before and during LID while keeping

the weight constant during treatment.
Mean + SEM. 4'p< 001. N=6—

Before LID Tine after start of LID

30' 60' 120' 180' 240'

PaD 100.5+ 71.9+4' 70.3+4' 66.0+4' 66.0+4' 66.8+4'

ninH 13.f7.0 s.C S.C S.f 8.7
PEP/LVFF .34+ .39+4' .39+4' .39" .40+4' .39+"'

.02 .02 .02 .02 .02 .02

Significant fall in Pal)2 and increase in PEP/LVEI'
ratio occurred soon after start of HI) and persis-

ted throughout the treatment in 6 of 8 patients.
The increase in PEP/LVFT ratio was directly rela-
ted to the fall in PaD (r=0.82). The other 2
patients who did not silow change in PEP/LVEI' ratio
were relatively younger and had no cardiopulannary
disease.
Cbnclusions: During LID the left ventricular dys-
function as indicated by increase in PEP/LVET ratio
appears to be independent of volume changes and
nay be secondary to dialysis related hypoxunia esp-
ecially in older patients with associated cardio-
pulntnary disease.
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PCOR POSIS IN HEMDDIPLYSIS (ND) OF OLIGJRIC AND
NCtOLIGURIC ACUTE RENAL FAILAJRE (ARF). T. Manis*,
M.L. Leu*, G. Friedrich*, B.G. Delano, T.K.S. Rao
and E.A. Friedman. Introduced by M.M. Beyer.
Kings County Hospital Center and Downstate Medical
Center, Brooklyn, New York 11203.

Our municipal hospital-based hemadialysis unit
provided MD support to 28 patients with acute,
potentially reversible renal failure (ARF) fran
7/77 through 6/78. Characteristics of their renal
failure are surreerized below:

No. Pts. Oligiiric Nonoliguric
Non—Surgical 15 (9) 14 (8) 1 (1)

Post—Operative 13 (3) 7 (2) 6 (1)

Total 28 (12) 21 (10) 7 (2)

indicates number of survivors in group.
MD was performed in all herrodynamically stable AEF
patients; BUN and creatinine levels were maintained
below 100 and 10 n% respectively. ND was done
earlier in patients evidencing uremic signs. Non-
oliguric patients had no period of urine output
<600 nil/day (usually >1000 nil/day). 6/7 nonoligur-
ic patients received gentamicin; renal function
deteriorated significantly prior to gentamicin in
4/7, and in none was gentamicin alone clearly re-
sponsible for ARF. Nonoliguric ARF occurred in
6/13 post—operative cases and only 1/15 non—surgi-
cal cases. Other reports have characterized non—

oliguric ARF a milder form of ARE', associated with
relatively good survival. Our non-oliguric ARF
patients required ND later than oliguric patients
(iroan 11.1 days vs. 4.6 days) fran admission or
first rise in creatinine; however, we found sur-
vival to be equally poor in all post-operative
patients who required ND, regardless of urine
output.

DIALYSIS DEMENTIA AT THE NASHVILLE VETERANS ADMINI-
STRATION HOSPITAL (NVAH). T.D.McKinney, F.L.Dew—

N.J. Stone and A.C. Alfrey, VA Hospitals,
Nashville, TN and Denver, CO.

Since 1974, 10 patients (pts.) or 5% of our
dialysis population developed the DD syndrome. The
mean duration of hemodialysis until onset of neuro—
logic symptoms was 33 mo. Dementia,myoclonus,speech
abnormalities and typical EEC's were present in all
cases. Nine of 10 pts. died after 1.4 mo. One
patient who received a renal transplant is alive
after 7 mo. His EEC is now only mildly abnormal.
Except for mild cortical atrophy and gliosis, CT
scans and autopsies were normal in 7 pta. The mean
gray matter aluminum (AL) in 5 pts. was 19 mg/Kg
dry weight (normal 2 mg/Kg). Five pts. dialyzed in
center at the NVAH. Review of monthly city water
records from 1971—1977 revealed a mean AL concen-
tration in tap water of 34 ug/L. After carbon fil—
ter(CF),reverse osmosia(RO)and deionization (DI)
water treatment at the NVAH AL was undetectable
(<2 ug/L). Four non—center pts. used CF and RO
treated water. Tap water AL concentrations in these

cases were 80 (2 post—treatment) ,19,31,and 34 ug/L.
One patient used CF treatment only. His tap water
contained 38 ug/L of AL. Several recent reports
suggest that DD may be related to high dialysate AL
content due to inadequate water treatment. Although
the DD syndrome in our patients is identical to
that described by others and brain AL is elevated,
we conclude that the source of this AL is not the
water used in dialysate preparation. The only other
obvious source of AL in these patients is AL con-

taining antacids. However, the cumulative ingestion
of these compounds in patients who developed DO was
not different from aaymptomatic pta. Finally, renal
transplantation may be helpful in this disorder.

RECIRCULATING,REGENERATING,CONTINUOUS FLOW
CHRONIC PERITONEAL DIALYSIS(RRCFCPD). R.S.
Matarese*, B.I.Goldstein*, A.M. Tannenberg
New York Med. College, N.Y.,N.Y.

A unique situation gave us a chance to
create a system of RRCFCPD. Recirculation
and regeneration of the peritoneal dialy—
sate was done using a TRAVENOL RSP MACHINE
with a 1 sq.M. coil. The continuous flow of
dialysate into and out of the abdomen was
done with a single catheter by the use of a
VITAL ASSISTS UNIPUNCTURE CONTROL SYSTEM
interposed by using a Y connector at the
juncture of the PD catheter and the tubing
lines from the RSP machine. The abdomen was
filled with 2 L. 4.25% glucose PD solution
which was changed at the end of 2.5 hrs of
dialysis. The coil & its lines were primed
with the same solution.The RSP was setup
with a standard dialysate. The RRCFCPD dur-
ation was S bra. The efficiency of RRCFCPD
was compared to manual intermittent 2L/
cycle/hour exchange PD in the same patient
comparing the changes in BUN, creatinine &
uric acid for the 2 methods. Whether or
not 5 hrs. of RRCFCPD preceded or followed
25 hrs. of manual dialysis there was a
marked increase in the slope during RRCFCPD
relating fall in the blood levels of BUN
etc. to time compared to the manual method.
The advantages of RRCFCPD are that it does
not need continuous production of sterile
dialysate, it appears to be efficient, and
it can be setup using readily available
hemodialysis equipment.

COST EFFECTIVE THERAPY FOR UREMIA. D.R.
Maxwell, S.D. Roberts*, and T.L. Gross*.
Department of Medicine and Regenstrief In-
stitute, Indiana University, Indpls., IN.

We evaluated the direct societal cost
for each life year gained by treating
uremia using a computer simulation model
written in INS language. The model pre-
dicts survival and costs based on current
patterns of care. Major treatment cate-
gories are home dialysis (ND), center di-
alysis (CD), cadaver transplant (CT), and
live related transplant (LT) . The motion
of patients within the model is governed
by variables including age group, choice
of therapy, patient survival and graft
survival for which we used published data.
Cost data was obtained from Medicare.
For 10,000 simulated patients, we found:

ND CD CT LT Mean
Survival

(yrs) 9.5 8.4 8.2 14.1 9.0

Cost/life
yr ($) 13,300 24,800 15,000 7,700 18,600

Making therapy independent of age, de-
creasing cadaver mortality or discounting
do not change the conclusions. For the
current system, ND and LT are the most
cost effective; LT provides the best sur-
vival. CD is most costly for life years
saved. The design of cost effective care
for uremia is a matter of public concern
and thus the simulation model can be used
to examine the impact of policy changes
on cost and survival.
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MECHANISM AND PREVENTION OF CARDIAC ARRBYTHMIAS
DURING HEMODIALYSIS. G. Morrison, S.T. Brown*,
E.L. Michelson*, J. Morganroth*, University of
Pennsylvania and Jefferson Medical College,

Philadelphia, PA.
A major cause of morbidity and mortality in

patients(pts) on maintenance hemodialysis(RD) is
cardiovascular disease. We have previously demon-
strated that a group of pta on MD were found to

have unexpected significant ventricular arrhythmlas.
Six such pts(mean age 49±11 years) all with nephro—
sclerosis and congestive heart failure(CHF) re-
quiring digoxin were studied and monitored for ven-
tricular premature beats(VPBs). Pts were MM nine
months apart while undergoing five hour HO against
a dialysate potassium (K) 2.0 mEq/l. Two weeks
later, pta were MM while undergoing ED against a
dialysate K 3.5 mEq/l. Two weeks later pts re-
ceived 400 mg. of quinidine sulfate(Q) two hours
prior to ED and were EM while undergoing an 110

against a dialysate K 3.5 mEq/1.

Bath K PRE K POST K VPBs/hr

mEq/l gj mEq/l dujfr1D
2.0 5.4±0.8* 3.9±1.1* 789l p<.OO1
2.0 4.6±0.8* 3.2±0.5* 79±103 p<•01*
3.5 4.4±O.3** 3.9±0.5 17±14 pNS**
3.5+Q 4.2±0.4** 4.4±0.4 15±16 pNS**
In conclusion, (1)pts on RD receiving digoxin

have unexpected VPBs during hemodialysis;(2)VPB5
may place them at risk for sudden death and;(3)
VPBs were corrected by increasing the dialysate K
3.5 mEq/l without necessitating the use of anti—

arrhythmic agents.

•BICARBONATE(HCO3) REPLETION IN HEMODIALYSIS(HD)
PATIENTS WITHOUT VOLUME EXPANSION. G.Moutoussis*,
T,Kahn, B.von Albertini*, S.Glabman and 3.P.Bosch*,
(intr.by R.Abramson), Mount Sinai School of Medi-

cine, New York, N.Y.
Studies were performed to determine the response

to HCO3 loading in 5 patientS on maintenance ND.
}1C03 was administered by adding NaHCO3 continuosly
to a closed acetate—free recirculating dialysate
bath(1O 1) in order to maintain the HCO3 concentra-

tion constant(35—45mEq/1) during a 2hrs dialysis.
This method permits the administration of RCO3 by
diffusion until equilibration between dialysate and
plasma occurs, avoiding volume overload and hyper—
tonicity. Weight, hematocrit and plasma osmolarity
did not change during the procedure. Conventional
MD ensued.

Mean values + S.E.M. are shown:

1'HCO3 'HCO3 MCO3 adm. pH
mm mEajl mEq/l mEq/kg

0 21.6+2.5 7.41±.O3 35.0±1.9
60 23.1+1.9 1.5+0.2 2.8+.3 7.44+.05 35.0±1.5
120 28.5+3.9 5.4±1.2 l.3+.5 7.49+.06 37.0+1.9

These data demonstrate that in the first hour
large amounts of administered HCO3 resulted in
small changes in plasma HCO3. In the second hour
small amounts of administered HCO3 resulted in
large changes in plasma HCO3.

This suggests that HCO3 administered to a MD pa-
tient must first buffer a nonextracellular pool be-
fore it can raise the plasma HCO3. The degree of
buffer depletion of a ND patient and his need for

HCO3 should be evaluated by his response to HCO3
administration(*plasma HC03/HCO3 administered).

HEMODIALYSIS ISOLATION UNIT FOR HEPATITIS B.

G. Reza Najem, Donald B. Louria*, Howard
Frank.l, and Stuart Baskin. New Jersey Medical

School, Newark, New Jersey.
In an effort to control rampant Hepatitis B

endemic in the Hemodialysis Units of Essex County,
N.J., a prospective study was undertaken by 6
dialysis facilities and the Dept. of Preventive
Medicine of N.J.M.S. in conjunction with the
opening of an isolation facility.

The 1975 experience served as a control period
dsing which time the baseline incidence and
prevalence of Hepatitis B was documented.

Dting Period II, Jan., 1976 to June, 1977,
the cooperating units were periodically visited
by the Infectious Disease Surveillance Team who
modified dialysis technique and supervised
dialysis staff. A significant drop in Hepatitis
B incidence was recorded.

Period III, from June, 1977 to June, 1978,
was marked by the opening of the Hepatitis
Isolation Unit and the transfer of all HB3AG+
patients out of the previously mixed units. A
further drop in Hepatitis B incidence was ob-
served.

Staff infections were not observed after the
use of Hepatitis B Immune Globulin was instituted
for all contamination accidents. A technique for
dialyser decontamination was devised.

Conclusions Endemic Hepatitis B in Hemodialy-
sis units may be controlled by careful technique
and isolation of positive patients.

•DIALYSIS-INDUCED HYPOXEMIA IS DUE TO INCREASED 02
CONSUMPTION AND CO2 DIALYSANCE WITH NORMAL LUNGS.
A.R. Nissenson, R.W. Patterson*, R.G. Narins, J.
Miller*, R.T. Smith*, and S.F. Sullivan*, Depts. of
Med. and Anesth., UCLA Med. Ctr., Los Angeles, CA.

Dialysis—induced arterial hypoxemia (+Pa02)
col4ld be caused by increased tissue 02 consumption

(02), lung dysfunction, or hypoventilation (iVE).
We made blood and respiratory measurements on 7

stable dialysis patients. An automatic spirometer/
gas mass spectrometer was used to collect and ana-

lyze all expired air. Measurements during standard
dialysis with hollow fiber kidneys were compared to
pre-dialysis values for each subject and are ex-

pressed as mean % changes (s):

PaO2 V02 (A_a)02* PaCO2 VE
Mean % -5. +17.4 -12.2 -1.8 -13.7

S.D. .3 3.5 39 7.5 3.8
p .002 <.001 MS MS .002
alveolar-arteril 0 gradient.

Pa02 fell as VO2 increased. +VO2 should be off-
set by enhanced alveolar-blood 02 transfer. Fail-
ure of enhanced 02 transfer during dialysis mayO
reflect dialysis-induced pulmonary disease or VE.
The unchanged (A-a)O2 excludes i,trinsic lung dis-
ease as causal and the measured VE did fall sifni-
ficantly. 72 22 (mean * S.D.) mi/mm of CO2 were

lost through the dialyzer yet PaCO2 did ot change.
Dialysance of CO2 presumably triggered +VE which in
turn offset CO2 Toss and stabilized PaCO2

We conclu4e that dialysis-itduced Pa02 is ex-

plained by +V02 coupled with +VE due to CD2 dialy-
sance. These findings plus the normal (A-a)O2 sug-
gest that lung dysfunction plays no role in this

phenomenon.

pCO2
mmNg
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•ONTROLLED STUDY DEMONSTRATES THAT PSORIASIS IS NOT
IROVED BY HEMODIALYSIS. A.R. Nissenson,
M. Rapaport,* A. Gordon, and R.G. Narins (intro, by
N.S. Bricker), Dept. of Medicine, UCLA Medical
Center, Los Angeles, California.

Uncontrolled observations suggest that dialy-
sis induces remission in severe psoriasis. The
contributions to this response of spontaneous re-

missions, heparin, and placebo effects of dialysis
have not been adequately evaluated. We treated 7
severe psoriatics with true or sham hemodialysis
and their skin response was evaluated by a derma-
tologist who had no foreknowledge of therapy.
Those receiving true dialysis (N=3) had 6 hr dial-
yses on 4 consecutive days, were followed for 4
weeks, and then received a 2nd 4 day course. Those
receiving sham dialysis (N=4) were treated as above
but during treatment blood was not passed through a
dialyzer. In all studies the blood tubing was en-
closed in a box which contained a hollow fiber kid-
ney (HFK). This prevented subjects and staff from
knowing if blood entered the dialyzer. Standard
procedures during dialysis on all 7 subjects in-
cluded use of femoral vein catheters and systemic
heparinization. l.3m2 HFK and acetate dialysis
baths were used for all true dialyses. Follow—up
periods ranged from 6 to 10 weeks.

During the 1st post—treatment week following
the initial 4 days of study all 7 patients had sub-

jective relief (less itching, scaling, redness)
which disappeared by the 2nd week and did not
recur. Careful weekly dermatologic evaluation re-
vealed no evidence of objective improvement in
extent or intensity of skin disease.

Contrary to previous reports, this controlled
study failed to show any objective effect of hemo—
dialysis or heparin on the course of psoriasis.

EFFECT OF CHRONIC ORAL ALUMINUM (Al) ON SHUTTLEBOX
AVOIDANCE BEHAVIOR IN RATS. B. Noordewier*, R.L.

Commissaris*, J. Cordon*, J.A. Keiser*, G.H. Mayor
and R.H. Rech* (INTRO by W.J. Klein). Mich. State
Univ., Depts. of Pharmacol. & Toxicol., Med. and

Surg,
There is controversy about the contribution of

oral Al to increased brain Al concentrations among
dialysis patients. This study was initiated to
determine if oral Al and exogenous parathyroid hor-
mone (PTH) induce behavioral abnormalities in rats.
Alterations in tissue Al concentrations were in-
duced by the addition of Al (0.2%) to the diet and
injection of PTh twice weekly (17 units/inj), Fe-
male Fisher rats (F) and male Sprague—Dawley rats
(SD) were maintained on one of four regimens:

dietary Al plus PTH, dietary Al alone, PTH alone or
control (no added Al or PTH). F rats were tested
(at 5 and 10 weeka of treatment) for acquisition,
retention and extinction of shuttlebox (SB) avoid-
ance. The F rats fed Al in the diet had signifi-
cant impairment of both SB acquisition and reten-
tion. The Al effect on SB acquisition was poten—
tiated by PTH. PTH alone had no effect on SB ac-
quisition or retention. In contrast, PTH decreased
trials taken to SB extinction. The PTH plus Al
group was found to extinguish more rapidly than
that given PTH alone. The SB extinction of rats
fed Al but no PTH was not different from control.
SD rats, tested 10 weeks after trsatment, showed a
tendency for similar effects, but these changes
were not significant statistically because of large
variability. In conclusion, chronic oral intake of
Al resulted in subtle, but significant, impairment
of acquisition, retention and extinction of SB
avoidance behavior in F rats and some of the
effects could be potentiated by PTH treatment.

Abstracts

RELIEF OF IDIOPATHIC PRURITUS IN UREMIA BY ORAL
CHARCOAL. J.A. Pederson, A.W. Czerwinski, J. Neal
and B.J, Matter. Department of Medicine, Nephrolo—
gy Section, University of Oklahoma Health Sciences
Center and Veterans Administration Hospital
Oklahoma City, Oklahoma.

Twenty—four maintenance hemodialysis patients
with generalized idiopathic pruritus entered a
double—blind, 16 week crossover study of the effect
of oral charcoal (Treatment A), 6.0 gms daily, vs.
placebo sucrose (Treatment B) on uremic itching.
Patients with known skin disease, tissue cal ci fi —
cation, parathyroid adenoma, carcinoid tumor, local-
ized pruritus, diabetes mellitus, enteric malab—
sorption or prior use of enteric adsorbents were
excluded. Severity of pruritus was recorded at 4
week intervals using a self-administered question-
naire. The questionnaire, composed of 6 different
items, randomly paired into 10 alternate response
groups, permitted gradation of pruritus on a scale
of one (no itching) to ten (constant—disabling
pruritus). Subjects were excluded from analysis
on failure to maintain a minimum 60% ingestion

compliance in any treatment period or on study
withdrawal. Seven subjects completed the protocol
satisfactorily. The graded responses, pooled by
Treatment A or B were analyzed by a t test of the
mean scores at the end of each 8 week treatment

period. Group differences in severity of itching
at the initiation of either Treatment A or B and on
completion of Treatment B, 8.7 1.7 or 6.7 + 3.9
and 8.1 + 2.5 respectively are not significant.
In contrast, the intensity of itching decreased
after 8 weeks of charcoal (Treatment A) to a
value of 3.7 2.2, p <0.01. The data suggest that
oral charcoal is useful for symptomatic treatment
of pruritus in uremia. No adverse effect occurred.

COHPARISON OF BLOOD GAS CHANGES WITH COIL AND HOL-
LOW FIBRE DIALYZERS. Rasib Raja, Mario Henriquez*,
Mark Kramer and Jerry L. Rosenbaum. Renal Section,
Albert Einstein Medical Center, Phila., Pa.
Decrease in P02 and loss of bicarbonate (HCO3)

with CO2 have been reported during hemodialysis(RD)
Various dialyzers have not been compared. This

study compares the blood gas changes in 8 pts each
with Dow Cordis hollow fibre model #5 (HFK5),
model #4 (HFK4), EX—29 coil (EX—29) and EX—25. QB
was 210 ml/min with HFK and 280 with coils. Blood

samples for blood gas, BUN, Cr, electrolytes and
Oem were obtained before, in the middle from in-
flow and outflow line and at the end of RD. Pre—
dialysis studies were comparable in each group(pH,

7.36±0.06; pCO2, 34±3; p02, 84±9 and HCO3, 19±2).
Poet—dialysis blood gas was as follows(Mean±l S.D.)
Dialyzer pH pCO2(mm Hg) p02(mm Hg) HCO3(mEq/L)
HFK5 7.4±0.06 30±3 72±10 19±3

HFK4 7.43±0.05 33±4 76±8 21±4
EX—29 7.43±0.3 34±4 75±4 22±2
EX—25 7.41±0.06 35±2 80±11 23±3
The clearance for HCO3 was 178±12, 121±9, 129±14
and 110±8 ml/min and for C02, 183±15, 125±13,
133±15 and 118±12 for HFIC5, HFK4, EX—29 and EX—25
respectively. Bicarbonate and CO2 loss was higher
with HFK than coil dialyzers. Decrease in p02 was
more marked in pta with hypotensive episodes. These
data suggest that the mechanism of comparable in—
tradialytic increase in pH with different dialy—
zers may vary. With HFK5, the pH increase may be
primarily due to decrease in pCO2 from excessive
dialyzer CO2 loss. Decrease in P02 is more marked
with HFK and with larger aurface area dialyzers of

similar design. Comparative blood gas changes may
be important for dialyzer selection in pts with
compromised cardiac and/or pulmonary function.
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•INCREASE IN ANGIOTENSIN CONVERTING ENZYME (ACE)
DURING HEMODIALYSIS (ND). Leopoldo Raij and
Barbara Wrigley.* Dept. of Medicine, Univ. of
Minnesota, Minneapolis, Minnesota.

Recent experimental studies suggested that acute

pulnonary endothelial damage may occur during MD
perhaps explaining the lung fibrosis/calcinosis
seen in chronically dialyzed patients. Since ACE
is concentrated in lung endothelial cells, it may
be released if MD, in fact, injures these cells;
such release may also explain the aberrant blood

pressure changes often observed during MD.
Indeed, using a radioassay with (N3) Mip-Gly-Gly as
substrate, we report sudden and persistent in-
creases in arterial plasma ACE during ND (Gambro

dialyzers). Thus, although ACE was not significantly
different in 15 normal va. 15 age/sex matched
patients before MD (74.8+6.3 vs. 66.2+7.13 units
p>.3), rapid increases occurred within 15 minutes
and remained elevated for the 6 h RD period (See
table).

0 15mm. lb 2h Lb
AcE 66.2+7.1 85.2+8.2 97.7+11.5 g3.4+g.6 86.9+10.2

<.001 <.001 <.001

Plasma Lysozyme (LYE) end enzyme that in some granu—
lomatous conditions (eg.Sarcoidoais) is elevated
together with ACE did not increase during ND sug-
gesting a) ACE changes are not due to fluid shifts
and b) Incremental ACE originates in endothelial
cells which lack LYE, and not in macrophages from
granulomatous tissue. We conclude that our results

provide both, supportive evidence that subtle pul-
monary endothelial damage may occur in RD as well
as suggesting a contributory mechanism for MD
associated vasomotor lability in pulmonary and/or
systemic circuits

INCIDENCE & SEQUELAE OF MALNUTRITION(MNUT) IN
CHRONIC H'1ODIALYSIS(MD) PATIENTS. V. Richards*,
C. Hobbs*, T. Murray, J. Nullen*. Hospital of tbe

University of Pennsylvania, Philadelphia, PA.
Nnut is reported to be common in ND pta hut its

incidence, severity, or sequelae have not been well
studied. We assessed the nutritional status of 37
MD pta by measuring %ideal wt, %usual wt, fat
stores(mm. triceps akin fold—TSF), muscle mass(cm.
arm muscle circumferance—A14C), albumin(alb)(gmZ),
tranaferrin(trans)(mg%), and total lymphocyte
count(TLC)(#/mn3). Listed below for each parameter
are the normal values(nl), the mean±SEH(ii) for the
patianta and the percentage of pta who fell into
each of three ranges(>9O%,6O—90%,c60%) of normal.

nl x �90% 60—90%

%ideal wt —— 101.4±3.3% 80% 20% 0%
%usual wt —— 95.9±1.8 60 40 0

TSF 14.5 8.4±1.2 16 38 46
AMC 24.2 25±0.8 64 36 0
alb 23.5 3.9±0.1 84 16 0
trans �220 211±10 35 41 24
TLC 11500 1168±76 24 35 41
97%(36/37) of the pta had one or more abnormal
parameters(<90% of nl); 89%, 2 or more; 59%, 3 or
more; 24%, 4 or more, 14% had 5. Significant bac-
terial infections, a known consequence of mnut
occurred 26 times in 15 pta. Infection was more
coimson in pta with low visceral proteins. Pta with
alb<4.0 had 1.0 episodes/pt, those with alb24.0 had
0.2 episodes/pt(p<0.0l). Pts with trans<220 had
0.9 episodes/pt, those with trans>220 had 0.3 epi—
sodes/pt(p<0.05). We conclude that(l)in well dia-
lyzed MD pts, nnut involving both the visceral and
somatic compartments is common, (2)infection is more
common in pta with low alh or trans but does not
correlate with other nutritional parameters.

•DIALYSIS DISEQUILIBRIUM SYNDROME: PREVENTION WITH
GLYCEROL. R.A. Rosen,V.C. Lazarowitz*,A.I. Arieff.

Dept. of Medicine, VA Hospital Univ. of Calif.,
San Franciaco, Calif.

Dialysis disequilibrium syndrome (DOS) commonly
complicates the first few hemodialyses (HO) in pa-
tients with renal failure. Manifestations include

headache, nausea, emesis, increased intracranial
pressure (ICP) and deterioration of the EEC. Ef-
fects of glycerol, which is useful in treating in-
creased ICP, were studied. Patients were randomly
assigned such that either the first or second HO
was done with glycerol (60-80mM) added to dialy-
sate, and the other with standard dialysate. All
patients had 2 MD, each for 4 hrs at blood flow of
250 ml/min. Evaluation was done in a double blind
fashion, with each patient serving as his own con-
trol. EEC's were read by computer and ICP was
assessed as intraoccular tension. In both groups,
BUN and creatinine fell by SD mg/dl and 5 mg/dl
after HO.

In patients treated with standard HD, plasma os-
molality fell from 315 to 298 mOan/kg. Nausea,
headache and emesis worsened in 2/6 patients, ICP
rose (15 to 18 mm Hg, p<.OO1), and the EEC deteri-
orated (%EEG power<S Hz rose 9 to 17%; %EEG Freq>9
Hz fell 54 to 48%, p<.Ol). After HO with glycerol,
plasma glycerol was 17 mM and plasma osmolality

(3lB mOsm/kg) was unchanged. Symptoms were de-
creased in 2/6 patients and ICP fell (14 to 12 mm
Hg, p<.OO1). The EEC improved, as %EEG power<5 Hz
fell from 15 to 8% (normal<3%) and %EEG Freq>9% Hz
rose from 36 to 61% (normal>66%), p<.Ol.

Thus, dialysis with glycerol, even in the set-
ting of a rapid and efficient initial HD, normal-
izes the EEC and prevents most of the manifesta-
tions of DOS in patients with renal failure.

•TOTAL BODY POTASSIUM (TMK) AND CONTINUOUS AMBULA-
TORY PENITOMEAL DIALYSIS (CAPD). J. Rubin*, M.A.
Flynn*, K.D. Nolph. Depta. Ned and Nutrition, Univ.

of MO, Columbia, MO.
In 12 patients on CAPD for 4—16 months (96 pa-

tient months), TBK was followed, counting r emis-
sion of natural 40 K on a 2—s liquid scintillation
counter. TMK, an index of lean body mass, was re-
lated to other indices of nutritional status. Pa-

tients were encouraged to ingest 1—1.5 gm protein/
Kg body weight. Protein loaaes in dialysste ranged
9—19 gm/day except when increased with peritonitis.
Peritonitis averaged 5.8 episodes/year/patient. La-
test mean TMK, hematocrit (hct), total serum pro-
tein (TP), and total iron binding capacity (TIBC),
and the numbers of patienta per directional change
since starting CAPD are shown.

Mean Increase Decrease Stable

Mct Zavol% 5 1 6

TP 5.7g/dl 2 6 4
TIHC 225 ug/dl 3 7 2

TBK 8O.5g 5 5 2

MT 72.2Kg 10 2

Changes in TMK were correlated with changes in
TIHC (r=O.51,p<0.05) and htc (r=O.48,p<O.O5), but
not with changes in serum protein or weight.
Changes in THK correlated inversely with the fre-
quency of peritonitis (r=—O.464,p<O.0S). Groups
with increases and decreases in TBK averaged 4.4

and 7.8 episodes of peritonitis/year respectively.
In summary, TBK remained stable or increased in 7

of 12 patients on CAPD. Hopefully, improved tech-
niques of CAPD (soon possible in the U.S.A. with
solutions in bags) will allow lower infection rate;
compatible with an increasing or stable THK in all

patients.
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PLATELET ASNOR}IALITIES IN CHRONIC NEMODIALYSIS PA-

TIENTS WITH CLOTTING PROBLEMS. Shobha Sahney,*
William R. Armstrong,* Jeanne Riddle,* and Nathan

W. Levin. Henry Ford Hosp., Detroit, Michigan.
Thromboaia of dialysis access sites, dialyzera

and blood lines is a recurrent problem in some
chronic hemodialysis patients. This thrombotic ten-

dency may be related to inappropriate hepariniz—
ation, activated platelets or plasma factors. 12
patients with history of dialysis—related thrombo—
sis(T) and 18 controls(C) were studied pre—dialy—
sis. Patients were heterogenous with respect to
etiology of chronic renal failure, but protein—
opathies were excluded. There was a preponderance
of white males among the T group.

Tt Ct
Age 53±3.0 60±3.8
Nonths on dialysis 27±7.4 25±4.2

Heparin units/Kg/dialysis l11±7.3** 89±3.6
Anti thrombin III (% of

normal) 782±3.6* 882±2.4
Abnormalities on trans-
mission electron

microscopy 7/12(58%)* 3/15(20%)
Abnormalities of platelet

aggregation to
epinephrine 8/12(75%)* 4/18(11%)

(tMesn SE; *p< .05; **p< .001)
Other parameters studied but not found useful were
PT, PTT, Factor VIII, FDP and fibrinogen. In chron-
ic hemodialysis patients with recurrent thrombotic

problems as evidenced by increased hepsrin require-
ments, significant abnormalities of platelet aggre-
gation and transmission electron microscopy were
found. This may have a predictive value for dialy-
sis—related thrombosis and may be an indication for

antiplstelet therapy.

INCIDENCE OF SYMPTOMATIC HYPOTENSION IN HENODIALY—
SIS (MD) & HENOFILTRATION (HF). H.L, Sanfelippo,
C.H. Beck & L.W. Nemderson, VA Hospital and Univ.
of Calif, San Diego, California.

Symptomatic hypotension(SH) following fluid re-
moval during dialysis is reported to be lees with
predilution HF than with HD. Nine maintenance dialy-
sis patients on no antihypertensive medications
w:ere studied during ten consecutive HD's prior to
starting HF and again 3 no. after HF.Acetate wee
the sole alkali equivalent for both HF end 1W.
Change in mean arterial pressure (AMAF), inter—

treatment weight change (ID wt A), intratreatment
wtA (IT wtA , plasma volume/body surface area (PV/
BSA), DBH (an index of sympathetic nervous system
activity) and fluid supplements (FS) were measured.
Nsnnitoi, piasmanate and saline volume, given as FS
when SH occurred during treatment were quantified.
Results expressed ae mean SEN;

AMAP ID wtA IT wtA PV/BSA FS DBH
mmllg Kg Kg mi/n2 ml IU

liD 28±4 2.6±.2 2.4±.i 2253± 165±48 45±12
126

HF 23±4 2.6±.1 2.7±.2 2272±
86

54±22 36± 7

P <.01* NS NS NS P<.0i# P<.Ol
*psired t test **chi square

Despite similarity in ID and IT wtA and PV/BSA, FS
was less in 8 of 9 pts during HF (P<.Ol). Decreased
AMAP in 7 of 9 correlated with decresse in FS or
DBH or both. We conclude that HF reduces both inter
& intra—therapy hypotension. While SM is recognized
to be multifactorial in origin the present data sug-
gest that after 3 moe. of treatment blood pressure
stability with HF reflects improved beroreceptor
function & reduced sympathetic nervous system tone.

Abstracts

PLASMA BETA-TNROMBOGLOBULIN Cf -TG) IN COURSE OP

1MODIALYSIS (MO), S. Santhanam, F.A. Krumloveky,
0. Green and F. del Greco, Sect. Nephrology/Nyper-
tension, Dept. Ned., and Atherosclerosis Program,
Northwestern Univ. Med. Sc. end Rehabilitation

Inst., Chicago, Illinois.
Nypoxia during ND may be due to liberation of

complement or its components with resultant migra-
tion of leukocytee into the lung or to platelet
aggregation or disruption with micro-embolizetion
end/or release of chemical mediators.
To gain an insight into the letter mechanism,

plasma f -TG, a protein (N. Wt. 36,000) located
mostly within platelet A -granules and released

upon platelet disruption, was measured by radio—
immunoassay (kit kindly supplied by Amershain Co.)
pre and inmediately post MD.

Mean plasma (3—TG was 23 ng ml1 (range: 8-40)
in 20 normal controls, and 101 ng mll (range: 62-
166, p< 0.001) in 9 uremic pts. pre HO. Post 1W,
4-TG increased significantly in all pts. to a mean
of 129 ng mll (range: 78—200, p C 0.01). In
another pt. with uremia and severe thrombocyto—

penia (18,000 platelet per mm3) secondary to chemo-
therapy, plasma —TG was much lower (12 ng m11)
than in the other uremics pre ND, and did not
change poet MD (11 ng m11). The data show that
plasma 4 —TG is elevated in uremia likely because
of reduced renal clearance, and increases further
with ND. Measurement of plasma 4 -TG provides a
sensitive indicator of platelet disruption caused

by extracorporeel circulation.

MYOCARDIAL RESPONSE TO NW400IALYSIS (HD) & ISOMETRIC

EXERCISE. S.Scharf,* J.Wexler,* J.Strom,* R. Long—
necker& M.Blauf ox. Depte of Nuclear Medicine.&

Medicine, Albert Einstein College of Medicine,Bx,NY
Although it is generally appreciated that patients

receiving chronic MD suffer from a high incidence
of heart disease, the mechanism of its development
is poorly understood. It is now possible to measure

serially and non—invasively cardiac output (CO),
left ventricular ejection fraction (LVEF),etroke
volume,and end—diastolic volume. These measurements,
using radionuclide techniquee,have been made 18
times in 15 patients both before and after ND. Four
patients have been studied in addition with isomet-
ric stress both before and after dialysis.
Eight patients with no clinically evident heart

disease increased their LVEF from Sl±8%pre—dialysis
to 64±11% post—dialysis. The 7 patients with clini-
cally apparent heart disease started with a similar
LVEF pre—dialysis (47±19%,psns) but failed to show

any significant change post—dialysis (45±15%).
The 2 patients with clinically evident heart

disease who were stressed failed to increase their
LVEF during isometric stress either before or after
ND. These patients both failed to maintain CO when
stressed before dialysis in contrast to the 2

patients without clinically apparent heart disease
who had an increase in CO. Following dialysis both

patients with heart disease improved,one showing
a rise in CO following stress and the other a far
less substantial fall in CO.
The availability of these measurements permits

the observer to evaluate the specific mechanisms
by which CO changes in response to exercise and MD.
Such data when available in a longitudinal fashion
should help to explain the pathogenesis of myocar—
dial disease in patients receiving 1W.
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EFFECT OF RESIDUAL RENAL FUNCTION ON MINIMUM DIAL-
YSIS REQUIREMENTS. 8.H.Scribner, A.L.Babb, W.C.
Follette*, and J.Milutinovic. Oepts. of Medicine
and Nuclear Engineering, University of Washington,
Seattle, WA.

To dezmjnstrate that small amounts of residual
renal function (CFR 1.0-4 .0 ml/min) can maintain
hemcxiialysis patients free of neuropathy despite
mar1ced shortening of dialysis time, 6 pts with
stable CFR' s >1.0 ml/rain were selected for pros—
pective study. These subjects were placed on a
short time thrice-weekly dialysis protocol while
keeping the dialysis irdex for middle molecules
(01MM) >1.0. Dialysis time was reduced fran 12-24
hr/'djc to 5.0-9.9 hr/wk. Residual GFR was measured
each 2-6 sos. MNCV'a were measured every 7-21
days. Over the experimental period of 1.2 to 4.1
years SUN levels rose fran 67 to 91 mg/dl, and
creatinine levels fran 10.1 to 13.0 rng/dl. All 6
pts. remained well and without any new complica-
tions. Hematocrit fell in sane and increased in
others. There were no significant changes in the
MMCV. In addition, all maintained stable dry
weight and reported an improved sense of well-
being. Three additional patients whose DI Ott) was
allowed to fall to the 0.6-0.8 range as their GIR
declined, developed significant slowing of the
MMCV, and one developed sensory symptoms and tempo-
rarily lost his ankle jerks. When the Dr(MM) was
raised slightly above 1.0 by switching to a men-
brane permeable to middle molecules, all neuropa-
thic symptoms disappeared and a positive slope in
the MMCV time curve was observed. We postulate
that the protection afforded the first 6 pts. is
due to the ability of the residual nephrons to
excrete neurotoxic middle molecular weight sub-
stances.

EFFECT OF tTh24OPERFUSION ON THE PHARNACOKINETICS
OF DIGITOXIN IN DOGS. C. Shah,* U. Nelson,*
A.J. Atkinson, .Tr.,* G.T. Okita,* F. Ivenovich,
and T.P. Gibson. Section of Nephrology/Uyperten—
sion, Dept. of Med. and Pharmacology, Northwestern
Memorial Hosp. and VA Lakeside Rosp., Chicago, IL.

To determine the pharmacokinetics (PK) of digi—
toxin (OCT), 10 dogs were given 0.15 mg/kg of DGT
I .V4 Serum OCT concentrations (C) were measured
by j251 RIA. PK analysis was performed with a
three—compartment model. The mean volume of dis-
tribution was 0.81+0.27 (s.D.) L/kg, mean half
life 6.60±1.97 hrs, and mean total body clearance
27±11 ml/min. Four to 6 hours after the dose 5 of
the dogs were hemoperfused (HP) at a flow of 108
ml/min for 4 hours with a 300 gm Amberlite XAO—4
column. In 2 dogs, DGT C became undetectable
within 15 minutes of starting HP and an sverage of
58.5 mcg of OCT were eluted from the used columns.
In the remaining 3 dogs 233±55 mcg of OCT were re-
covered from the columns. DGT plasma clearance by
the column was 25±7 ml/min. Clearance calculated
using amount recovered/(length of HP x midpoint of
HP plasma OCT C) was 20+4 mi/mm and whole blood/
plasma DGT C ratio was 1.27 indicating DGT was re-
moved only from plasma. Postperfusion the serum
OCT C increased in these 3 dogs but the new pseu—
dosteady state was from 5 to 44 ng/ml less than if
HP had not been done. Computer analysis showed
that the increase in serum OCT C immediately after
HP occurred because the central compartment which
was depleted of OCT during HP was refilled from

peripheral compartments. This study demonstrated
that HP almost doubled the rate of removal of OCT
from dogs and a multi—compartmental PK model ex-
plained the increase in serum OCT C observed post
HP.

P1tE—OIALYTIC ISOLATED ULTRAFILTRATION IN THE
TREATMENT OF DIALYSIS-ASSOCIATED ASCITES.

K.D. Sbin,* T.S. 1mg, S. Popli,* J.T. Oaugirdas,*
R.M. Vilbar, W.N. Cbantous, W.P. Geis, and J.E.
Hano. Veterans Administration Hospital, Hines;
Loyola University Stritch School of Medicine,
Maywood; and Evanston Hospital, Evanston, Illinois.

Attempts to alleviate intractable dialysis—
associated ascites with vigorous dialytic ultra-
filtration in patients maintained on regular
hemodialysis not uncommonly terminate in failure
because of the frequent development of hypotension.
Since isolated ultrafiltration allows for removal
of larger fluid volumes from overloaded patients
than dialytic ultrafiltration with less attendant
hypotension, we attempted to treat three patients
suffering from such ascites with sequential ultra—
filtration/hemodialysis therapy. Isolated ultra-
filtration using plate or hollow—fiber dialyzers
and the negative—pressure technique was performed
prior to each hemodialysis until 1.5 — 2.5 L of
ultrafiltrate was removed. In all three patients,
ascites was markedly improved after 6 to 10 weeks
of the above therapy as evidenced by loss of
weight and decreased abdominal girth. Two of the
patients ultimately died of unrelated causes. The
reason for our patients' response to the present
therapy may lie in the fact that the ultrafiltra-
tion—induced increase in plasma oncotic pressure

and decrease in capillary hydrostatic pressure
promote the resorption of ascitic fluid at a
rate faster than that of ascites formation. We
conclude that pre—dialytic isolated ultrafiltra-
tion may represent a new modality in the sympto-

matic management of patients with dialysis—
associated aacites, and should be attempted before
resorting to more drastic measures.

CLINICAL AND PHYSIOLOGICAL STUDIES OF SEQUENTIAL
ULTRAFILTRATION (OF) — DIFFUSION DIALYSIS (OF).
J.H. Shinaberger, N. Brautbar, J.H. Miller and S.N.

Winkler*. Nephrology Section, VA Wadsworth Hosp
Ctr and UCLA Sch of Ned, Los Angeles, CA.

Our initial studies with sequential or isolated

ultrafiltration (UF) followed by diffusion dialysis
(OF) demonstrated that this procedure could be ea-

sily performed with widely available dialyzers and
equipment. UP rates of 30—JO al/mm are obtained.
During isolated UF serum osmolelity does not change
and oncotic pressure rises significantly resulting
in an intravascular influx of H20 from overhydrated

cells and third spaces. This permits rapid weight
loss without hypotension, tachycardia, headache or
muscle cramps. In six cases, ascites not respon-
sive to combined UP—OF resolved dramatically with
sequential UP—OF. Hypertensive crisis and pulmon-
ary edema usually resolve within 60 minutes of se-
quential UP—OF. Although a transient neutropenia
occurred at 15 minutes of UF, in 12 studies, there
was no hypoxemia as reported with hemodialyais, and

mean P02 actually rose. Ouring UF, PCO2 falls
slightly due to Gibbs—Oonnan related loss of OCt15
into ultrafiltrate. APO2 does not correlate with
this APCO2 and in subsequent OF with acetate dialy—
sate, there is no neutropenia, but P02 falls.
These findings suggest that dialysate related fac-
tors other than membrane contact are responsible
for dialysis—hypoxemia. Our experience with 150
clinical sequential UP—OF procedures leads us to
conclude that this readily performed treatment
strategy adds a new dimension of safety and flexi-
bility to standard dialysis treatment.
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THE EFFECT OF I( REMOVAL (KR) BY HEMODIALYSIS 1)1
PLASMA {Kt}; RELATIONSHIP TO THE PRE-DIALYSIS PLAS-
MA {K'} (PK0). A. Shook*, R.H. Stems and P.O. Feig
U. of Penn. School of Medicine, Philadelphia, PA.

In each of 20 studies on 7 fasting chronic hemo-
dialysis (HO) patients, KR was measured during a 3-
hour HO against a standard Kt—free dialysate with
100 mg/dl glucose and observations were continued
for 5 hours post-HO. Plasma {Kt}, {HCOj}, glucose
and insulin and blood pH were monitored. Each pa-
tient's PK0 was varied by chronic alterations of
dialysate {K} between studies. Results are ex-
pressed as mean t S.D.

Ouring the 3-hour HO, KR was 1.22 t 0.24
ii4q/Kg

body weight and PK declined from a P1<0 = 4.40- 0.85
nEq/L to 2.67 t 0.36 mEq/L. Subsequently, plasma
{K} "rebounded", approaching a steady state so
that S hours post-HO, the final plasma {Kt} (PKf)
was 3.48 1 0.48 mtq/L. The ultimate decline in

plasma (K} (tPK = PK0-PKf) was 0.93 t 0.49 mEq/L.
Both aPK and KR, as would be predicted from the ef-
fect of PK0 on the plasma to dialysate concentra-
tion gradient, were correlated (p<0.0002) with PK0.
However, the ratio APK/KR, i.e. the decline in

plasma {Kt} per amount KR, was not constant. Rathe',

APK/KR correlated directly with PK0 (r = 0.76, p =

0.0001). The inverse of this ratio (i.e. KR/APK)was
1.58 0.74 LIKg and approximates the apparent vol-
ume of distribution (AVO) of Kt, underestimating it
to the degree that steady state is not conpletely
reached. AVO correlated inversely with P1<0, but

poorly with changes in pH or plasma {HC0}. Plasma
glucose and insulin remained virtually unchanged.

We conclude that the higher the plasma {Kt}, the
more profound the decrement in PK will be for a
given amount of K removal. This finding does not
appear to be related to dialysis—induced changes in

pH, {HCO3}, glucose or insulin.

FEMORAL VEIN CATHETERIZATION (FVC): THE PREFERRED
VASCULAR ACCESS FOR ACUTE HENODIALYSIS (HD) OR
HENOPERFIJSION (HP). Joseph W. Smiley, Edmund T.
Del Guercio, Noreen N. March, and Judite Guza.*

Nercy Catholic Ned. Ctr., Phila., Pa.
Vascular access for acute hemodialysis (140) or

hemoperfusion (HP) should: (1) be easily inserted
and immediately useable. (2) not require a new ac-

cess procedure prior to each subsequent 140, (3) have
an acceptable incidence of complications and (4)
preserve vessels for future chronic HO. During 40
months experience with 68 inpatients, 118 FVC's
were performed percutaneously at the bedside, used

immediately, and required only a post—dialysis
flush with 10 ml of heparinized saline (1000
0/1000 mls) to keep them patent until the next 140.
84 FVC's were single; 34 were double. 50] RD's or
HP's were performed via FVC's (mean 4.3 per FVC;
range 1—22) while they remained in place a total

of 890 days (mean 7.5 per FVC; range 1—39). Except
for occasional inadvertent femoral artery puncture,
there were no complications of the technique itself.
Complications of the indwelling catheters were:

local infection—12, sepsis—5, femoral thrombophlebi—
tis—Z, monor venous bleeding—2. All resolved when
the FVC was removed. There were no FVC—related
deaths. In comparison with A—V shunts, FVC more com-
pletely fulfills the above criteria. FVC is the
preferred method of vascular access for acute HO
or HP.

HEMODIALYSIS (HD) INDUCED SICKLE CRISIS.
Albert J. Smith, Yr., N. Tefere*, H. S. Kim*.

The Brooklyn Nospital, Brooklyn, N.Y.
It has been suggested that MD for chronic renal

feilure is a safe treatment modality in patients
with concomitant S—S disease. We recently studied
a 28 y.o. male with Mgb S-C disease who developed
painful crisis during HO. Presenting with severe
weakness he was found to be uremic (Hct, 17%;

serum Cr, 28mg%; BUN, 198mg%; pH, 7.24) with bi-
laterally small kidneys. Extensive evaluation
failed to reveal the etiology of his CRF. Tn—
weekly/6hr. RD on a Travenol tank + Ca—3 concen-
trate was initially uneventful. The Hct increased
from 17% to 28% over 8 weeka of HD plus weekly
anabolic steroids.

In the third month of HO he developed severe
asymmetric pain in the large weight—bearing joints
without swelling or hyperemia, confined to the
letter half of HO subsiding after treatment, work—

up for gout, pseudo—gout, collagen vascular dis-
eases, sepsis, and hemolysis was negative but a
peripheral blood smear showed aicklemia. Ngb elec-
trophoresie: S—47.3%; C—42.7% (Hct, 27%). Pre (P)
and post (A) RD blood studies showed irreversible
sickle calls: 0—1% P1 8—19% A with progressive hy-
poxia: p02 98mmHg P/ 72mmHg A but no significant
change in serum osmolality, pH, HCO3, or 14gb.
Sickle formation was not induced by blood passing
through the coil. After reducing endogenous hemo-
globin by transfusion, pain and sicklemia subsided.

Thus decreased tissue perfusion and hypoxia
secondary to HO may induce crisis. Repeated trans-

fusions to avoid endogenous 14gb synthesis appear
to be the treatment of choice in such cases.

HEMOPERFUSION FOR DRUG INTOXICATION
HARDY L. SORKIN G. RANDOLPH WESTBY, a
RICHARD R. SORICELLI, AND JAMES E. CLARK
Department of Medicine, Division of Neph—
rology, Crozer—Chester Medical Center,
Chester, PA.

Morbidity and mortality for patients in
advanced coma as a result of drug intoxi-
cation Is significant when treated with
conservative therapy.

Indications for hemoperfusion include
stage III and IV coma, hypotension, multi-
ple drug Ingestion end arrhythmias.

Seventeen hemoperfuslons were performed
In 12 patIents; I male, 11 female; age
range 30 to 70 yrs. (median age 56); 1St
were In stage IV coma; 10 patients ini-
tially required pressor agents. Two per—
fusions utilized norit cellophane coated
activated charcoal and 15 were performed
with XAD—4 amberlite resin.

All patients survived. Average per-
fusion time was 5 hrs. All patients were
alert and responsive to verbal commands
at the conclusion of the perfusion.
Average in—hosp. stay was 15 days. All
patients in stage IV coma perfused within
14 hrs. of drug ingestion were discharged
within 10 days. The most common compli-
cations noted were local bleeding at the
access site, thrombocytopenla, and hypo—
tension refractory to pressor agents in
charcoal hemoperfusion only, questionably
related to adsorption of pressor agents.

With the advent of hemoperfusion in
the treatment of acute drug intoxication
morbidity and mortality has been decreased
significantly.
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•PEARMACOKINETICS OF ANANTADINE HYDROCHLORIDE IN
MAINTENANCE HEMODIALYSIS PATIENTS. L.S. Soung,*
T.S. Ing, V.C. Gandhi, K.D. Shin,* P.1. Ivanovich,
W.P. Geia, and .J.E. Hano. Veterans Administration

Hospital, Hines; Lakeside Veterans Administration
Hospital, Chicago; Loyola University Stritch School
of Medicine, Maywood, Illinois.

To study the fate of amantadine hydrochloride
in patients with severs renal dysfunction, 100 mg.
of the drug was given orally to 8 adult male
patients on maintenance hemodialysis during the
inter—dialytic period. Plasma drug levels at 24
and 44 hours (measured with gas chromatography

using an electron—capture detector) were closely
similar, viz., 269 18 ng./ml. and 264 16
ng./ml. respectively (P = 0.2). Stool recovery
over 72 hours was less than 1 mg. The mean volume
of distribution of the drug reached 5.1 0.3
L./Kg. body weight. After 4 hours of hemodialysis
using Gambro OptimaR dialyzers, the mean plasma
drug level fell from 264 16 ng./ml. to 225
13 ng./ml. (P c 0.005). The mean dialyzer
clearance amounted to 61.2 4.2 ml./min. and
the total quantity of the drug removed by dialysis

averaged only 3.52 0.2 mg. Our data suggest
that amantadine hydrochloride: (1) accumulates in
the body in the face of renal failure, (2) has a
large volume of distribution and (3) is dialyzable
but the amount removed by dialysis is only a small
fraction of the total body store. We recommend
that the drug should be administered with caution
in patients treated with maintenance hemodialysis
and that an initial loading dose to achieve an
adequate plasma level will suffice for weeks.

KINETIC MODELING OF NITROGEN BALANCE DURING
PARENIERAL NUTRITION AND INTERMITTENT DIALYSIS OP
ACUTE RENAL FAILURE. S.C.Spreiter,*B.D.Myers, and
R.S.Swenson, Veterans Hospital and Stanford Univ.
School of Medicine, Stanford, CA.

The occurrence of profound catabolism in post-
operative acute renal failure (ARE) is well known.
Recent reports have suggested that parenteral nu-
trition with amino acids (AA) and glucose (G) im-

proves nitrogen balance (NB) and patient survival.
Choice of parenteral therapy would ideally be

based upon quantitation of nitrogen balance; how-
ever, classic metabolic studiea are not easily
performed in dialyzed ARF. NB can be estimated

from the kinetically determined nitrogen generation
rate and nitrogen intake. We have examined the
effect of varied intakes of mixed A.A and G on
kinetically determined NB in 11 aubjects with ARE

(9 postoperative, 2 medical). Urea (UN) and non-
protein nitrogen (NPN) in blood, dialysate, urine
and nasogastric aapirate were measured. A single—
pool nodel was used to determine generation of UN
and NPN during and between dialyses. NB ranged
from —20 to +1 g/dey. Higher rates of AL intake

correlated significantly with increasing genera-
tion of UN end NPN. However, this was offset by a
trend for UN and NPN generation to decrease at
higher intakes of G. Therefore, increasing intakes
of AL and G were associated with less negative NB.
Despite LA intakes of up to 1.2 gm/kg/day and G of

up to 80 kcel/kg/dey, NB became modestly positive
in only 1 of 11 subjects. In sunmiery, profound
negative NB was seen despite perenteral nutrition.
The date do not permit separation of relative
effects of LA end G, but nutrient requirements to
achieve neutral NB in ARE considerably exceed
those in normal adults.

DIGITOXIN EXTRACTION BY CHARCOAL HEMOPER-
FUSION IN DOGS. F. Stelnberg,* T.P. Gibson,
P. Ivanovlch, G.T. Oklta*. Section Ne-
phrology/Hypertension, Depts. of Med. and
Pharm., Northwestern Mem. Hosp. and VA
Lakeside Hosp. Chicago, Ill.

Increased Digitoxin (DGT) eliminstion by
Charcoal hemoperfuslon (HP) was measured to
assess (HP) efficacy in (DGT) detoxifica-
tion. Four dogs (22—25 Kgs) were given .15
mg/Kg (DGT) IV for 35-40 sin. Serum (DGT)
concentration (C) was determined by l25
RIA. A 300 gm HemacolR column was used for
(HP) at 6 hrs. post infusion at whole blood
flow rates of 100—108 ml/min for 4 hrs.
Simuitaneous samples were drawn from arte-
rial and venous sides of the column. The
sean plasma clearance (Cl) was obtained by
dividing area under Cl—time curve by dur-
ation of (HP), giving an average value of
5.61 . .19 (S.d) ml/min. The average
amount of (DGT) exposed to the column was
calculated to be .338 .042 (S.d) mg. The
average amount on the column was predicted
to be .0400 . .0095 (S.d) mg or 1.18 .005
(S.d) % of dose. Charcoal (HP) efficacy is
limited as evidenced by average difference
of 4.25 4.48 (S.d) ng/mi in (C) of (DGT)
between (HP) dogs and predicted elimination
curves extrapolated for non— (HP) dogs.
However, (DGT) (C) decreased an average of
28.47 16.75 (S.d) ng/ml or 50 20 (S.d)
* during (HP) from pre— (HP) (C). This
(DGT) dog study demonstrates twice the
human (Cl) of (DGT) suggesting a possible
role for (HP) in (DGT) toxicity.

DIALYSIS IN PRIMITIVE RECREATION AREAS
R.L. Stephen, C. Kablitz*, S.C. Jacobsen*,
D.P. Duffy*, J. Warner* and W.J. Kolff. University
of Utah, Salt Lake City, Utah.

Rehabilitation of ESRD patients implies not only
return to employment but also freedom in choosing
leisure activities.

Traveling to and exploration of primitive lands
are all but impossible for people on conventional
hemodialysis equipment. Recreation in remote areas
is made possible utilizing a dialysis system with a
self-contained power source. Since the development
of the Wearable Artificial Kidney (WAK) in 1974,
several such trips have successfully taken place.

Five houseboat excursions on Lake Powell (200
miles long, 1900 miles shoreline) and one jeep safari
into Canyonlands National Park were coordinated.
Trips were 4-6 days long and (besides dialysis)
included hiking, fishing, swimming and waterskiing.
Forty—five patients from 5 states participated; 49 hemo-
dialyses and 4 peritoneal bottle dialyses were per-
formed.

Dialysis, unforeseen technical problems, impro-
visations (including battery-powered water softener),
the areas explored, and patient activities will be
demonstrated using maps, diagrams and color photo-
graphs. Such excursions are not only feasible but
highly desirable. This was emphasized by a consen-
sus among patients, who had undertaken these ven-
tures, to extend the duration of future trips.
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LIPID CHANGES IN MAINTENANCE NEMODIALYSIS (MMD)
PATIENTS (P). AN Swamy, RVM Cestero, RG Campbell.*
University of Rochester, Monroe Community Hospital,
Rochester, Mew York.

Lipid abnormalities have been implicated in the
etiology of increased vascular complications of
MMD P. Serum triglycerides (TG), and cholesterol
(C), and weight changes (W) were studied longitu-
dinally in 39 P; of these, 39 were followed for 12
mos; 27 for 24 mos; and 15 for 35 mos. All P receiv-
ed thrice weekly MHD with glucose free dialysate.
Diets contained 45% — 55% of total calories as
carbohydrate. None of the P had any major inter-
current illnesses or diabetes. TG and C levels
were measured every 4—6 weeks and W at each dialysis

Correlation of TG and C with duration of dialysis
(D) was obtained by linear regression analysis.
Despite a significant increase in C levels during
the first 12 mos of dialysis therapy, by the end
of 36 mos there was a significant decrease. A
significant increase in TG can only be documented
during the first 24 mos of observation.

Changes in TG, C, and w were analyzed in all
three groups by Fisher's exact test. During the
24 and 36 mos periods the correlations between W
and TG changes were significant; (p<O.007 and p C
D.OlS respectively). Increasing TG levels correlate
with increased W; unchanged TG levels are associa-
ted with stable W and decreased TG levels correlate
with N loss. No significant correlation between N
and C changes was observed.

The results of these serial observations suggests
1) after 24 mos of D therapy, C levels decrease; 2)
during the first 24 mos of therapy TG levels in-
crease; 3) after 24 and 36 mos of D, changes in TG
levels are associated with N change. It is possible
that a major determinant of the lipid changes
reported in MMD P may be s change in body N.

•HEPATIC IRDN (Fe) STORES IN MAINTENANCE MEMDDIALYSIS
(MMD) PATIENTS (P). A.P. Swsmy, T. lcothsri,* J.C.R.
Lee,* R.V.M.Cestero, J.C. Mangla.* Univ. of Roch-

ester, Monroe Community Hospital, Rochester, N.Y.
To assess the effect of Fe supplementation on Fe

stores in the liver, 26 undialyzed chronic renal
failure (Cr >5 mg%) P (Gr I) without clinical
hepstic disease were compared to 14 MMD P, (Gr II),
(Or Ils, 7 p dialysis (D) duration C 18 mos; and
Gr lIb, 7 P D duration > 18 mos). Total Fe load

(transfusions and supplemental Fe), hepstic Fe
stores, and liver function tests (LFT) were
analyzed for possible interrelated effects.

Fe load was significantly greater in Gr II than
in Gr I (p C .D01) snd correlated positively with
hepatic Fe stores in both groups and with duration
of D in Group II (p C .02).

Hepatic ferritin levels were significantly
greater in Gr IIb than in Gr Ila. Although Fe load
was significantly greater in ha than in I (p <.OD1)
hepatic Fe levels were not increased in lIe.

LFT were normal in 13/14 p of Group II and were
only mildly abnormal in one.

The results suggest that: 1) Fe load increases
with duration of D; 2) hepatic Fe stores increase
significantly after the first 18 mos of D and
seem directly related to the Fe load; 3) to date,
increased hepatic Fe stores are not associated

with hepatic dysfunction in these P; 4) The absence
of increased Fe stores in Gr ha despite an in-
creased Fe load suggests that the administered Fe
is utilized promptly without diversion to hepatic
storage sites; 5) apparently appropriate Fe supple-
mentation can lead to increased hepatic Fe. The
potential risk of acquired hemosiderosis suggests
that careful and frequent measurement of Fe stores
is necessary in MMD P.

Abstracts

•REGIONAL VS LOW TOTAL DOSE HEPARIN IN BLEEDING
DIALYSIS PATIENTS. R.D.Swartz and F.K.Port,
Dept. mt. Med., Univ. of Mich., Ann Arbor, Mich.

The increaeed risk of hemorrhage during hemo—
dialysis may be reduced by either of two methods:

"regional" heparinization (RE) of the dialyzer
using continuous protamine infusion to neutralize
infused heparin before returning blood to the
patient, and "low total dose" heparinization (LT)
using the minimum necessary dose of systemic hepa—
rim. Fifty—nine consecutive patients with increa-
sed bleeding risk were prospectively studied on an
alternating schedule of RE and LT dialysis. The
19% incidence of bleeding complications with RE
was significantly higher than the 10% incidence
with LI (pc.O5). The incidence of bleeding corre-
lated with the predetermined degree of risk in
both RE and LT, and the rate of complications was
the same or higher with RE than with LI at all de-
grees of risk. Furthermore, hemorrhage at some
site other than the predetermined site of risk
accounted for 65% of complications in both groups,
but still tended to be more frequent in associa-
tion with RE dialysis. A search for predisposing
factors in either the RE or LI group revealed no

association of bleeding complications with pre-
existing coagulation defects, concurrent anticoag-
ulant drugs, heparin dose, maximum systemic heps—
rinization, level of azotemia, or predetermined
risk site. Partial clotting of the dislyzer occu—
red in only 3—5% of RE and LI dialyses. We con-
clude that RE has no clinical sdvsntsge over LI in
preventing bleeding complications, and that both
the practical advantages as well as the compara-
tive efficacy of LI favor its use in patients with
increased bleeding risk who require hemodialysis.

•SPERMIDINE, SPERMINE, AND PUTRESCINE IN RENAL FAIL-
URE. Marian E. Swendseid' Mario Panigua, and Joel
D. Kopple. Schools of Public Health and Medicine
UCLA, and VA Wadsworth Hospital Center, Los Angeles,
Cal ifornia.

Spermidine (SPD) and spermine (SPN) appear to
have regulatory roles in nucleic acid metabolism
and may therefore affect protein synthesis. Since
in renal failure, impaired growth and wasting are
common, red cell and urine SPD, SPN, and their
precursor, putrescine (PTR), were measured by ion-
exchange chromatography in 6 normal subjects, 18
patients with chronic renal failure (serum creati-
nine, 6.8 3.9 SD mg%) and 6 patients undergoing
maintenance hemodialysis. Red cell SPD was in-
creased in patients with renal failure who had
serum creatinine levels greater than 6 mg% (55 14
nmoles/ml packed cells vs. 25 6 in normals, p
0.01), and correlated with serum creatinine (p
0.01) and SUN (p c 0.01). In dialysis patients,
red cell SPD was also increased (62 28 nmoles/nl
p < 0.02). Red cell SPN was slightly but not sig-
nificantly increased in both renal failure and
dialysis patients. Neither red cell SPD nor SPN
fell during a dialysis treatment. PTR was not meas-
urable in red cells from any group. Urinary PTR,
SPD, and SPrI were each significantly decreased in
patients with chronic renal failure as compared to
normal subjects (p < 0.02 - < 0.001). These re-
sults indicate impaired urinary excretion of these
potentially bioactive compounds in renal failure.
Retention may lead to increase red cell SPD which
is not removed by dialysis.
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MYOCARDIAL FUNCTION IN CHRONIC HEMODIALYSIS. James
J. Szwed, Mary Jø Black Pao—Lo Yu Patricia Kes—
ler arid Betty C. Corya' Indiana Bniversity
School of Medicine, Indianapolis, Indiana.

Myocardial function was assessed in 37 chroni-

cally hemodialyzed patients (pts) using M—mode
echocardiography (ECHO) to determine: 1) the sta-
tus of myocardial function in the uremic state; 2)
if specific ECHO abnormalities had correlation with
the type of renal disease; 3) if any directional
changes were noted over length of time on dialysis.
The renal diseases included glomerulonephritis (N

7), nephrosclerosis (N=16), interstital nephritis
(N=4), and polycystic renal disease (N1O). Ninety-
five percent of the pta had volume—controlled hy-
pertension. The length of time on dialysis varied
from 1—40 months. ECHO abnormalities included an
increase in left ventricular (LV) internal diamet
in diastole (>3.2 cm/N2) in 16/37 (43%); an incre-
ase in right ventricular (RV) dimension (>1.1 cm/
M2) in 19/35 (54%) an increase in left atrial di-
mension (>2.1 cm/Mi) in 22/36 (61%) LV hypertrophy
in 24/36 (61%); segmental abnormalities of LV wall
motion in 10/37 (27%); abnormal mitral valve clo-
sure (PR—AC<.O6 sec) in 9/31 (29%); decrease in
velocity of circumferential fiber shortening (Vcf)
in 12/31 (39%). Pericardial effusion (PE) was
seen in 8/37 (22%), with all pts demonstrating only
small amounts of fluid posteriorly. These results
indicate: 1) a variety of ECHO abnormalities exist
in the chronically—dialyzed patient; 2) no correla-
tion between ECHO abnormalities and the type of re-

nal disease studied; 3) myocardial function appears
to improve with time in chronically dialyzed pta
as evidenced by increasing Vcf and decreasing inci-
dence of pericardial effusion.

THE COST OF TREATMENT OF CHRONIC RENAL FAILURE -
TRANSPLANTATION AND HEMODIALYSIS AT HOME.

P. Tousignant,* S. Guttmann, 0. Hollonlby.* Dept. of
Medicine, McGill University, Montreal, Canada.

A retrospective study of comparable patients was
designed to compare the cost of treatment of end-
stage renal failure by hemodialysis at home and
transplantation. We reviewed the charts of patients

undergoing home hemodialysis since 1971 (17 pa-
tients) and obtained information on age, sex, pri-
mary disease, associated medical disease, and occu-
pation. We characterized each of 168 patients in
the transplantation group for the same factors. For
each hemodialysis patient we selected the nearest

available matching patient in the transplantation
group. On a standardized form we abstracted the
supplementary information predetermined as necessary
to make a decision on the transplantability of each
patient. This decision was made by one nephrologist
blind as to the treatment received; he rejected on-
ly one patient, leaving 16 pairs for the study.
The investigator reviewed all the charts since eval-
uation for either treatment, and counted all hospi-
talizations, days in hospital, consultations, in-
vestigations, interventions, complications, medica-
tions and where indicated, instruments and supplies
used for treatment. The differences in utilization
of each category of services were then calculated
and the cost of providing these additional services
was estimated by considering their impact on per-
sonnel, equipment and supply. Having not yet cost
accounted the differences in medication usage, the
yearly differences in cost (transplantation minus
home dialysis) for 7 years of observation (median
follow-up being respectively 3.13 and 3.92 years)
can be sumarized successively as follows: -79457,
—89656, -122076, -117294, -83339, —65272, —59871.

A CLINICO—HISTOLOGIC STUDY OF ATHEROSCLEROSIS IN
HEMODIALYSIS PATIENTS. Flavio Vincenti, William
Amend, John Abele, Nicholas J. Feduska, and Oscar
Salvatierra. Univ. of California, San Francisco.

Severity of atherosclerosis (AS) and causative

factors on hemodialysis (HO) , were assessed in 50

non—diabetic transplant reci pients. Histopathologi-
cal studies of the biopsied iliac vasculature at
the time of transplantation were used to assess

severity of AS: Group 1—minimal AS; Group Il—mod-
erate AS; Group II I-severe AS. Clinical features &
metabolic analyses are listed below:

Group I Group II Group III
No. of Patients 19 15 16

Male/Female 12/7 10/5 8/8

Age(years) 28.3 34.5 42.9
Pre—HD Hypertension 11 13 14

Time on HO (months) 15.9 16.5 17.3

Triglycerides (mg) 209 218 250
Cholesterol (mg)
PTH (p1 Eq/mi)

212

307

214

257
217
250

Significant differences in age were noted be-
tween groups I & II and II & III. 35 of HD patients

(pts) under 30 years of age had AS, while similarly
studied non—uremic controls did not. Hypertension
was more severe in groups II & III necessitating ne-
phrectomy in 6 pts in contrast to 1 pt in group I.
Uric acid, glucagon, insulin andcalcium levelswere
similar in all 3 groups. Lipid deposition was not
prominant in biopsied iliac arteries with AS. In a
2-year followup, 5 pts from groups II & III had
serious cardiovascular events. CONCLUSION: 1. AS is
increased in HD pts but is not accelerated by HO.
2. Metabolic and lipid abnormalities of HD do not
seem to be directly related to HO—AS. 3. Stringent
control of hypertension in uremia (prior to HO)
may prevent AS in HD patients.

•AN ALTERNATIVE EXPLANATION FOR DIALYSIS—INDUCED
ARTERIAL HYPOXEMIA (AH). R.L. Wathen, F.Z. Ferris*,
D. Nagar and P. Keshaviah*. U of L School of Med.,
Lou., KY and Hennepin Cty. Med. Ctr., Mpls., Minn.

AH occurring during hemodialysis (PD) has been
ascribed to pulmonary microemboli, pulmonary se-
questration of leukocytes and a decrease in venti-

lation secondary to dialyzer CO2 losses. As a
true "cause and effect" relationship has not been
established for any of these possibilities, we
postulated AH might be due to physico—chemical
factor(s) related to acid—base changes during HD.

Mongrel dogs were studied following deep pentobar—
bital anesthesia and respirator controlled vent 1—
lation. After achieving constant arterial pH and
blood gas levels, Na—acetate was infused intra-
venously over 60 mins. to a total dose of 10 mEq/

Kg body weight. Arterial P02' averaging 80±5 mmHg
(±SEM) pre—infusion, began to decrease promptly
and was 53±5 mmHg by the end of the infusion period
(P<.O1). Arterial pH rose from 7.38±.02 to 7.52±
.02 Units (P<.01). Arterial pCO2, 36±1 maHg pre—
infusion, decreased to 33±2 mmHg (P<.01) within 10
mins. but rose above control to 39±2 mmlig (P<.05)
late in the infusion period. These directional
changes began to reverse within 30 mins. post—

infusion. Experiments in dogs given NaHCO3 yielded
similar results, except pC02 showed a steady in-
crease to the end of the Infusion. Further, alka—
linization of dog blood in vitro exposed to con-
stant gassing to mimic in vivo conditions resulted
in similar but understandably transient changes.
We conclude that an alternative explanation of AR
during ND may be the Bohr effect which in an alka-
line state during constant ventilation favors a

greater association of oxygen with hemoglobin.
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THE EFFECT OF BATH COMPOSITION ON BLOOD PRES-
SURE AND VASOACTIVE HORMONE LEVELS DURING
HEMODIALYSIS. Richard E. Weitzman, Isaac Gorbaty,*
and Warren D. Davidson. Div. of Nephrology, L.A. Co.
Harbor—UCLA Medical Center, Torrance, California.

Use of bicarbonate—based dialysate (B) or ultrafiltration
preceding dialysis (UF) have been noted to improve toler-
ance to fluid removal compared to acetate—based dialysate
(A). We compared the effects of A, B, and UF on blood
pressure and plasma levels of vasoactive hormones in 6 sta-
ble patients with end stage renal disease (ESRD) using an-
alysis of variance. Predialysis samples were collected for
norepinephrine (NE), renin activity (PRA), and vasopressin
(AVP) and the patients were dialyzed and ultrafiltered (B +
UF, A + UF) or UF alone with a hollow fibre artificial kid-
ney to remove 3% body weight over 2 hrs. Additional sam-
ples were collected at termination of UF. Predialysis AVP
was 1.9 (SEM) 0.2 U/ml which was significantly great-
er than normal controls (p<.OOl). Ultrafiltration was ter-
minated because of hypotension or dizziness once in A + UF
and twice each in B + UF and UF. Results:

A+UF B+UF UFALONE
Weight — 2.2 kg — 2.0 kg — 2.1 kg

BP — 12.5% — 11.5% — 14.2%
NE +114% +90% +31%
AVP +22% +9% +34%
PRA + 41% +49% +43%

The responses did not differ in the three treatment groups.
Conclusions: Bath composition during standardized dial-

ysis in stable patients with ESRD does not alter tolerance
to ultrafiltration or hormonal responses to fluid removal.
Plasma AVP is significantly elevated in ESRD compared to
normals and is not changed significantly during dialysis.

EFFECT OF HEPARIN ON THE RESULTS OF HBsAg TESTING
Wells, James 0.; Boles, M.A.*; and Francis, I.
Dept. of Medicine, Emory University and Dialysis
Clinic, Inc., Atlanta, Georgia

Plasma samples from systemically heparinized
patients may produce false positive results for
HBsAg, when Ausria 11—125 (Abbott Labs) tests are
used. We compared samples drawn just before and
15 minutes past systemic heparinization of 108

dialysis patients, all repeatedly negative for 6
to 12 months.

There were no false positive results in the

nonheparinized samples.
The incidence of false positivity in samples

stored at room temperature for 24 hrs. was 5.7%
and 72 hrs. was 0% p=<.OO1. The incidence in
refrigerated samples at 24 hrs. was 22.1%.

Manual washing during assay with 5cc of water
gave 34.3% false positives as compared to 6.9%
following vigorous washing with at least 10cc of

water dispensed by an automatic pump. p=.0Ol
During Incremental heparin administration, 4

of 5 normal persons were found positive at some
concentration of heparin. Plain tubes and ones
containing heparin were used to collect plasma
samples from 83 patients who had been heparinized.
False positive incidence was 6% in plain tubes and
0% in heparinized tubes. p=.O0l Similar
tests on 15 previously proved positive patients
resulted in no false negatives.

CONCLUSIONS: False positive results may occur
in plasma from heparinized patients. No false
positives are encountered if samples are collected
in plain tubes prior to heparin administration or
in tubes containing heparin after the patients
have been systemically heparinized.

•ALTERED LEUKOCYTE CHEMILUMINESCENCE (CL) DURING
HEMODIALYSIS (1W). Lawrence S.Wiasow,* Richard
O.Burns,* Stephen G.Osof sky, Robert A.Gutman,and
Patricia J.Baker.* Duke Univ.Med.Ctr.,Depts. of
Microbiol and Iims.,Peds,and Med. and Durham VA

Hosp. ,Durham,North Carolina.
As staphylococcal infection is a leading

cause of morbidity among patients on maintenance
ND, we investigated the effects of 1W on serum
complement (C) and circulating phagocyte function.
CL, a measure of phagocyte metabolic activity
after bacterial stimulation, was examined using
dextran sedimented peripheral blood leukocytes
obtained from 7 patients undergoing maintenance
1W. Serum C was measured by established methods
of immunodif fusion, immunoelectrophesis and hemo—
lysis of appropriately sensitized cells. Phago—
cytes obtained 30 mm after starting HD, stimu-
lated with S. aureus in the presence of autologous

serum produced 1/3 to 1/2 the emission of cells
obtained before the dialysis started. This
depressed cellular function occurred regardless
of whether the supporting serum was obtained
before or during RD. CL from predialysis cells in

dialysis serum was only slightly reduced. Dialysis
induced granulocytopenia does not of itself ac-
count for these observations. No alteration of
C3 level could be measured, although modest C3
conversion was detected and a small reduction of
alternative pathway hemolytic titer was noted in
7 of 9 paired dialysis serum samples. We conclude

that circulating phagocyte function is impaired by
ND and that changes in the serum C cannot be held

entirely accountable. Conceivably, RD PEL se
plays a direct role in increased host suscepti-
bility to S.aureus infection.

•RESIN HEMOPERFUSION OF ETHCHLORVYNOL—INTOXICATED
DOGS. Michael J. Zmuda,* (intr. by Randy A.
Kienstra). So. Ill. Univ. School of Med., Dept. of
Med. Sci., Springfield, Illinois

The kinetics of hemoperfusion of ethchlorvynol—
Intoxicated dogs was studied using the adsorbent
Amberlite XAD—4 (Extracorporeal Med. Spec., Inc.).

Seven dogs were given 350—400 mg/Kg of ethchlor—
vynol by stomach tube. The animals became comatose
within 6 to 8 hr so that the use of other depres-
sants (eg. anesthetics) was unnecessary. Plasma
ethchlorvynol concentration was followed for 30 hr
before, during and 8 hr after a 4 hr hemoperfusion

period. Drug on the resin from each column was
extracted with methanol, and the total amount of
ethchlorvynol removed during hemoperfusion was de-
termined.

Peak plasma levels were usually reached within
8 hr. During the preperfusion period from B to
30 hr, endogenous half—lives ranged between 23 and
210 hr. Based on plasma concentration, 4 hr of
hemoperfusion removed an amount of ethchlorvynol
equivalent to 1.83 + 0.28 half—lives (mean S.E.).
The actual amount of ethchlorvynol removed by hemo—
perfusion as determined by column extractions was
43.2 + 4.5% of the dose (mean S.E.). The plasma
column clearance of ethchlorvynol expressed as a 1
of the plasma flow rate was 95.01 + 0.93% (mean +
S.E.).

The results show that hemoperfusion removes a
significant fraction of the total amount of eth—
chlorvynol from intoxicated dogs even though the
net change in plasma concentration is not striking.
This suggests that the mobility of ethchlorvynol
from its intracellular compartment is high enough
in resin hemoperfusion to make it an effective
method of detoxication.



•RENIN-VOLUME ABNORMALITY IN SERIALLY—STUDIED DOGS
WITH NEONATALLY—INDUCED CHRONIC COARCTATION HYPER-
TENSION. Susan P. Bagby, Walter 3. Mcoonald*,
Robert D. Nass*, Gerald N. Bauer*, John M. Porter*,
Lawrence I. Bonchek*, George A. Porter, Oepts. of
Med. and Surg., Portland VA Hospital, Univ. Ore.
Health Sci. Gtr., Portland, Ore., and Ned. Coll.

Wisconsin, Milwaukee, Wis.
We postulated that the typically normal Plasma

Renin Activity (PRA) in chronic coarctation hyper-
tension does not preclude etiologic renin—angio—
tensin involvement: early renal hypoperfusion.—'-
+ PRA—.'- volume expansion—'- normalization of
PRA at high volume. Thus, in inbred Labrador dogs,
after surgical banding of the thoracic aorta in
neonates, serial measurements of arterial blood

pressure (HP) by Arteriosonde, extracellular fluid
volume (ECV) as 24Na space, plasma volume (PV) as
131RISA space, and PRA (by radioimmu oassay of

angiotensin I) were made at low, normal, and high
Na intake and compared with littermate controls
(C). Elevation of average forelimb indirect HP at
post—operative wk (POwk)E4 in banded dogs (B) was
confirmed by direct measurement of aortic—arch HP
at POwk 52 in awake dogs: average mean HP (±SE)
134±16 in B vs. 93±2 mmHg in C, p<.O5. By analysis
of covariance with 155 observations in 65 and 7G,

EGV (% body wt) was increased in B: F1,279.16,
P<.02. With 151 observations, PV (% body wt) was
also increased in B: F1 2=18.17, p<.OS. PEA was
similar in B and G: Fl,2=O.87, NS. Demonstration
that ECV and PV are elevated without appropriate
suppression of PEA indicates distortion of the

renin—volume relationship and supports our hypo-
thesis that chronic aortic coarctation induced a
renin—mediated form of hypertension.

CONGENITAL MESOBLASTIC NEPHROMA PRESENTING
WITH PRIMARY RENINISM. J.H.Bauer, J.Miles,*
N.Hakami,* T.Groshong and J.Ourham.* Med.
Services, H,S.Truman Mem. Veterans Hospital
and Depts. Med., Child Health and Path.,
Univ. Mo. Medical Center, Columbia, MO.

We describe the association of a congen-
ital mesoblastic nephroma (CMN) with hyper-
tension and high plasma renin activity. A
3 month old white female infant was admit-
ted with a history of vomiting, diarrhea
and Increasing abdominal size. On physical
exam, blood pressure ranged from 120/100 to
240/140 and a mass was found occupying the
right side of the abdomen. Serum K ranged
from 2.4 to 3.5mEq/L. The right kidney was
not visualized on IVP or renal arteriogram.
At laparotomy, a large right retro-
peritoneal tumor was resected. Tumor hist-
ology was characteristic of a CMN. Plasma
obtained pre— and post-operatively was
assessed by radioimmunoassay for plasma
renin activity (PRA), plasma renin concen-
tration (PRC) and total renin concentration
(TRC). The results (ng/ml/hr) are indicated
below: PRA PRC TRC
pre-op 1109 2718 2274
post—op 1.4 55 79
Present pre—op were striking elevations of
PRA, PRC and TRC. The mean (+S.E.) tumor
tissue TRC was 35,454±8341 ng/gm wet tissue
/hr, markedly elevated when compared with
nephroblastoma tissue TRC (829-973) ob-
taIned from a non—hypertensive, normal PRA
child. The post—operative blood pressure,
serum K and renin parameters normal ized.
The CMN represents a tumor capable of
producing primary reninism.

Abstracts
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•HYPERTENSION (H) INCREASES THE REDUCED GLOMERULAR
FILTRATION COEFFICIENT (Kf) DUE TO HIGH NA LOAD IN
DAHL RATS. S. Azar, J. Iwai,* and D. Weller.* Univ.
of Mn., Minneapolis, Nn. and Brookhaven, N.Y.

A diet of 8% NaC1 for 13 days induced lower Kf
in 10 salt—sensitive (S—13), than in 8 salt—resis-
tant (R—13) rats. To test the effect of early H on
Kf, this diet was fed for 30 days to 7 S—30 and 9

R—30 rats. Then glomerular transcapillary hydraulic
pressure difference (tsP), afferent (HA) and effer—
ent oncotic pressure (HE), total and nephron (N)

GFR, glomerular plasma flow (QA), afferent (HA),
and efferent (RE) arteriolar resistances were ob-
tained. p<.OS in the following: * = S vs S;t = S—13

vs R—13;t = S—30 vs R—3O; R vs R: p>.O5.
HP tsP NGFRQA Kf RA RE 10
—mm Hg— —nl/min— nl/slxmnHg dynesa.cm

S—l3 124 41.6 52 208 .040 1.4 .85

± ±.l ±2 ±10 ±.O02 ±.l ±.04

S—30 163 43.8 73 328 .051 1.2 .53

±6 ±2 ± ±21 ±.005 ±.O5 ±.03
R—l3 120 33.3 42 153 .052 2.3 1.0

±1 ±.8 ± ±14 ±.003 ±.l
R—30 122 35 50 187 .055 1.7 .8

± ±1 ± ±15 ±.003 ±.l ±.06
p *1 1-I *j- -i-s *g

HA was similar in the 4 groups. Glomeruli/kid 5:

28,461 vs R:32,762 (p<.OO1). HE (mmHg): S—13:24±l;
S—30:24+2; R—l3:24±2; R—3O:24±l. In S vs 5, NGFR
increased because QA and Kf did. Despite low Ef, 5—

13 GFR/kid (ml/min; S:1.4±l; R:l.3±.O5)is maintain-
ed by low HA. In S—3O, GFR remains normal (S:l.6±

.08; R:l.6±.l3) because high HP accompanied by low
RA and RE, since Kf is similar to R. Thus, H ap-
pears to be necessary for GIlt control by S kidneys
exposed to chronic Na load.
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TRANSITION FROM NORMAL TO HIGH PLASMA RENIN ACTIV—
ITY (PEA) IN SERIALLY—STUDIED SPONTANEOUSLY HYPER-
TENSIVE RATS (SEA). Susan P. Bagby, Walter 3. Mc—
Donald*, George A. Porter, (intr. by Emil 3. Bar—
dana), Dept. of Ned., VA Hosp. & Univ. Ore. Health
Sci. Ctr., Portland OR.

To delineate the role of the renin—angiotensin
system in SEA hypertension, serial measurements of
PEA were made over 6—64 wks of age in SEA end age—
matched Wistar—Kyoto normotensive controls (WKY)
fed .O85mEq Na/Gm chow. Plasma from tailbleeding

was pretreated with EDTAGOO5N), diisopropylfluoro—
phosphateGOl6N), and 2,3—dimercaptopropanolGOO7N),
adjusted to pH 6.2, and incubated 15 mm at 37 C

prior to radioimmunoassay of angiotensin I(AI). PEA
(ngAI/ml/hr) results (mean ± SE) are:

Age (wks) SEA (n) WKY (n)

6 27.7 ± 3.1 (13) 24.5 ± 2.5 (i2)
13 18.9 ± 2.3 (17) 18.7 ± 1.9 (16)

35 31.1 ± 3.3 ( 9) 15.3 ± 1.3 (10)
39 25.2 ± 2.3 ( 9) 15.2 ± 1.8 ( 9)
42 39.1 ± 3.3 (12) 24.2 ± 2.4 (12)
52 36.4 ± 4.9 ( 9) 21.1 ± 2.7 ( 8)
60 24.0 ± 1.7 ( 6) 16.8 ± 1.2 ( 7)
64 24.9 ± 3.8 ( 8) 13.1 ± 2.2 ( 7)
By analysis of variance, PEA in SEA was similar

to WKY controls at 6 and 13 wks but was signifi-
cantly elevated at 35 wks of age (p<.OO1). Also,
in 42—wk—old rats, suppressibility of PEA was as-
sessed via subcutaneous desoxycorticosterone (20mg
in oil) plus 1% saline po x 4 days. Post—suppres-
sion PEA was higher in SHR: 4.9±1.2(n=12) vs. 0.6±
0.8 ngAI/ml/hr(n=12) in WIlY (p<.OO1). Serum crest—
mine was elevated in >1—yr—old SEA: 0.81±0.03
(n12) vs. 0.52±0.02 mg% (n12) in WKY(p<.OO1). We
conclude that high PEA develops after evolution of
hypertension in SEA, perhaps due to renal damage.
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•INFLUENCE OF POSTURE AND NA BALANCE ON PLASMA
CATECHOLAMINES IN NORMAL SUBJECTS(N), AND IN
PATIENTS WITH ESSENTIAL (EH) AND RENOVASCULAR(RVH)

HYPERTENSION. J.F.Burkhalter,* S.S. Franklin,
N.H.Maxwell, and A.N. Lupu. UCLA and Cedars-
Sinai Medical Centers, Los Angeles, California.

The involvement of catecholamines in the gene-

sis and perpetuation of hypertension is largely
unknown. Therefore, the present study was under-
taken to evaluate the responsiveness of the sym-
pathetic nervous system in age—matched normal
subjects (P1=12), and patients with EH(N=7) and
RVH(N=5) hypertension. The subjects were studied
in supine and upright(lh) posture In Na replete
and deplete(l mg/kg BW oral furosemide) state.
A three factors analysis of variance with re-
peated measures was perfomed. The results indi-
cate that: 1) For all three groups, regardless
of diet, there was a significant increase (p<.Ol)

in dopamine(D), norepinephrine(NE) and epinephri—
ne(E) with posture. 2) For all three groups, re-
gardless of posture, there was a significant
increase (p<.O1) in NE in Na deplete state. 3) Pa-
tients with RVH demonstrated a significant in-
crease (p<.Ol) in NE as compared to patients with
EH and N. These observed changes were significant
for both posture and diet. k) Maximal NE stimu-.
lation for patients with RVH was observed in
upright posture on Na restricted diet. It is
concluded that: 1) In addition to the renin-an-

giotensin system, catecholamines, especially HE
play a major role in the pathogenesis of RVH.
2) Measurements of plasma NE in the stimulated
state provides an additional useful test to dis-
tinguish patients with RVH from patients with EU.

•EFFECT OF RENIN STIMULATION ON PROSTAGLANDIN EXCRE-
TION (UPGE) IN NORMAL SUBJECTS. J.-F. Burkhalter*,
N.H. Maxwell, andM.A. Kirschenbaum (intr. by R.G.
Schultze). UCLA School of Medicine and Cedars-
Sinai Medical Center, Los Angeles, Lalifornia.

Evidence has accumulated indicating a close re-
nin—PGE relationship in disorders such as Bartter's

syndrome and cirrhosis, characterized by elevated
renin and UPG, and normal BP. Additional studies
based on clinical and animal experiments have shown
that renal cortical PGE synthesis may mediate renin
release. However, the effect of renin stimulation

(upright posture and/or Na depletion) on PG synthe-
sis in normal subjects is largely unknown. The
present study was undertaken to define whether
changes in UPSE can be demonstrated with altera-
tions in renin release. Eleven normal volunteers

(5 females, 6 ma1es, ages 20-37) were studied both
under unrestricted Na diet and following oral furo-

semide (1 mg/kg BW, at 5 PM). Blood samples for
PRA, aldosterone (Aldo), creatinine (Cr), Na and K
were drawn the following morning at 9 AM after

standing h. At this time, a spot urine specimen
for PGE, Cr, Na and K was obtained. PRA and Aldo
were determined by RIA and UPGE by membrane recep-
tor assay. PRA and Aldo correTated well with UNa

(r—.466, p<.005, r=—.550, p<.OO1, respectively) as
did PRA with Aldo (r=.4l8, p<.005). However, in
these normal subjects, UPGE did not correlate with

either PRA (r=.222, p>.2), Aldo (r=—.119, p>.2),
1jNa (r=-.059, p>.2), or 1çr (r=-.185, p>.2). In
conclusion, in normal subjects: 1) renin—angioten-
sin-aldosterone axis varies independent1y of UPG,
2) UPE and UN show no consistent relationship in-
dicating that in these subjects, PG does not have a
significant role in Na balance, and 3) on a normal
fluid intake, UPGE is not urine flow-dependent.

CLONIDINE IN THE EVALUATION OF NEUROGENIC FACTORS
IN ESSENTIAL HYPERTENSION. V.M. Campese,
M.S. Bomoff,* N. Telfer, P. Weidiuann, and
S.G. Massry. Div. Nephrolo', Dept. Medicine,
Univ. So. Calif. Sch. Med., Los Angeles, Calif.

Certain data support a role for neurogenic fac-
tors in the genesis of essential hypertension (EH).
Since clonidine (CLD) inhibits activity of sympa-
thetic nervous system (SNS), the evaluation of the
mechanisms of the hypotensive action of CLD may
help clarify the role of SNS in EN. Both the acute
and chronic effects of CLD were studied in 10 pa-
tients with ER. First, they were kept in a metabo-
lic ward and received 120 mEq Na/day for 6 days.
On the 6th day, the effects of 0.2 mg of CLD were
studied at 1,2,4 and 6 hr, thereafter. The effects
of 6 weeks treatment with CLD were also studied.
Statistical significance was determined with paired

analysis. Acutely, CLD produced a significant fall
in mean blood pressure, P (103±3.4 to 96±4.0 (SE)

mmHg, p<.Ol), plasma norepinephrine, NE (23±3.0 to
11.6±2.4 ng/100 ml, p<.Ol), plasma renin activity,
PRA (5.4±1.3 to 2.2±0.5 ng/mi/hr, p<.Ol), and plas-
ma aldosterone, PA (15±1.3 to 10.6±1.2 ng/lOO ml,
p<.Ol). There were significant correlations be-
tween ffiP and NE, both before (r0.65, p<.05) and
after (r—O.8T, p<.Ol) CLD. Chronic treatment with
CLD produced significant decrements in MBP and NE,
but not in PRA and PA. There was also a signifi-
cant fall in plasma volume (35.5±1.8 to 28.6±1.5
mi/kg, p<.Ol) and exchangeable sodium (34.7±1.4 to
31.0±3.8 mEq/Kg, p<.Ol). The data suggest that the
hypotensive action of CLD is mediated through a
fall in NE and reductions in body sodium and blood
volume. The results are consistent with the notion
that SNS is involved in the maintenance of essen-

tial hypertension.

•INFLUENCE OF SODIUM INTAKE ON CATECHOLAMINE (CA)
RELEASE BY RENAL NERVE STIMULATION IN DOGS.
Carrière. Univ. of Montreal, Dept. of Medicine,
Maisonneuve-Rosemont Hospital, Montreal, Quebec.

For 10 days dogs were fed a normal salt diet

containing 7OmEq Na' (lSD) followed by a high salt
diet containing 170 (HSD) or 24OmEq Nat/day (VHSD),
or the order was reversed. K+ in these diets was
fixed at 4OmEq/day. The different diets did not
influence the basic level of plasma CA. Angiotensin
II (A11) in subpressive doses produced under IISD
and HSD an increase in plasma CA accompanied by
reductions in tot.al renal blood flow (vide infra)
as well as regional blood flow rates (microspheres)
mostly in the deeper regions of the cortex. Under
VHSD, A11 did not affect plasma CA and barely de-
creased total renal blood flow, reducing regional
blood flow rate in C3 and C4 only. The increase
in renal vein plasma CA produced by renal nerve
stimulation was potentiated by A11 but under
constant plasma levels of the latter, progressive
increments of 14a+ in diet markedly exaggerated the
liberation of CA following renal nerve stimulation
and the hemodynamic response of the kidney.

CA (pg/ml) TOTAL RBF
AORTA RENAL VEIN

Cont All Cont All Stim Cont All Stim
NSD 333 ——- 293 -—— 1729 168 -—- 99
NSD 272 681 283 260 3338 203 137 75

HSD 338 675 210 136 5138 226 116 41
VHSD 227 195 256 160 11030 259 226 28

This study demonstrates that the Na'content in
the diet markedly influences the overflow of CA
after renal nerve stimulation and greatly influen-
ces response of that organ to renal nerve stimu-
lation.
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BAROREFLEX FUNCTION ON CHRONIC CLONIDINE(Cl)THER-

APY. IM Cohen*RA PrestonJA Mitas II,DT OConnor,*
RA Stone. Veterans Admin. Hosp. and U of Calif, San
Diego, CA.
Orthostatic hypotension is a side effect of many

antihypertensive medications but not Cl. To eluci-
date the reason for this we studied baroreflex
function in 13 hypertensive men on placebo(P)and Cl
for 1 month each. We studied the entire baroreflex

loop by measuring the ratio of change in R-R inter-
val to change in mean arterial pressure(aRR/aMAP)in

response to amyl nitrite inhalation(ANI) and intra-
venous phenylephrine boluses(PEB) before and after
IV atropine(ATN) which abates the effect of vagal
tone. This permits separation of sympathetic and
parasympathetic components of the autonomic nervous
system. Efferent autonomic function was measured by
aRR in response to a cold pressor test(CPT).Supine

dopami ne-6-hydroxylase(SDBH),an index of synipathe—
tic nervous system activity(SNSA), was measured du-
ring each study period. Results are mean + SEM:

Pre-ATN Post-ATM
MAP ANI PEB ANI PEB CPT SDBH

mmHg msec/mHg msec lU/L
P 104.62 8.82 13.24 2.04 3.65 94.64 32.74

5.01
Cl 84.43 12.02 15.38 4.30 1.69 75.73 37.68

±3.14 ±2.48 ±2.85 ±2.12 ±0.34 ±17.91 ±4.89
Using paired t-tests no significant differences
were noted except PEB post-ATN(p<O.O3). SDBH corre-
lated with response to ANI on P(r=O.68,O.45) and Cl

(r=O.66,O.53)pre and post-ATM respectively but not
with PEB. We conclude:1)baroreflex response on Cl
to induced hypotension remains intact and is due to
increased SNSA which correlates with SDBH. 2)re-
sponse to PEB is mediated by alteration in vagal
tone rather than SNSA.

•QUANTITATION OF VASOPRESSIN PRESSURE COMPENSATION
DURING HEMORBBAGE. Allen W. Cowley, Jr.* and S.J.
Switzer.* (intr. by Arthur C. Guyton). Dept. of
Physiol. & Biophys., Univ. Miss. Sch. Med.,

Jackson, Mississippi.
The importance of vasopressin (AVP) release in

the regulation of arterial pressure (Al') during
hemorrhagic hypotension was quantitated in 16 dogs
by determining the ability of arterial pressure to
recover following hemorrhage from an average con-
trol arterial pressure of 106±2 mmhg to 51±1 mmHg.
In 10 dogs with spinal cord destruction below the
level of C—l and bilateral nephrectomy, the arter-
ial pressure rose from 51 mmHg in 4 mm to 90±5 mm
Hg and stabilized over the next 10 mm at 85±2 mm
Hg. This represented a 71% maxImum compensation
and a 62% steady—state compensation of Al'. Plasma

AVP rose during hemorrhage from 19±2 uU/ml to 72±
10 uU/ml. Injection of the competitive AVP inhibi-
tor dPVDAVP (compliments of M. Manning, Toledo,OH)
completely reversed Al' compensation. In 9 dogs in
which the entire central nervous system including

the pituitary gland was removed, Al' compensation
was only 16%. Left atrial pressure fell from 3.5
amlig to 1.0 minlig during hemorrhage and subsequently
rose 20% in the presence or absence of AVP re-
lease. Plasma osmolality, and Na+ and K+ concentra-
tions, hematocrit and heart rate were unchanged
throughout the experiment. We conclude that AVP has
potent systemic vasoconstrictor actions enabling
it to make a significant contribution in the
restoration of Al' during hemorrhage.

EFFECTS OF CAPTOPRIL (SQ 14,225) ON RENAL FUNCTION
IN ThE DOG. Kenneth L. Duchin and Thomas B.
Steinbacher*, Squibb Inst. for Med. Res.,
Princeton, N.J.

Captopril (3-mercapto-2-methylpropanoyl-L-pro-
line) (C) is an orally active inhibitor of angio-
tensin I converting enzyme. The purpose of the
present study was to determine the effect of C on
renal hemodynainics and electrolyte excretion in
pentobarbital anesthetized dogs. Renal function
was monitored at 15, 30, 60 and 90 mm after C
(1.0 mg/kg prime and 1.0 mg/kg/hr. i.v.). Within
15 mm after C, renal artery pressure (RAP) fell
from 154 + 2 to 138 + 6 mm Hg (p<.Ol) while renal
blood flog (RBF; flo probe) increased from 171 +
21 to 202 .'- 25 ml/min (p<.Ol) and inulin clearance
(CIn) remained constant (28 + 2 vs. 28 + 3 mi/mm)
(n=7). Despite renal vasodilation, sodium (UNaV)
and potassium (UKV) excretion did not change up to
60 mm after C. Since decreases in RAP could mask
an increase in UNaV, another series of experiments
were performed as RAP was maintained constant be-
fore and during C with a suprarenal aortic clamp
(120 + 3 vs. 118 + 1 mm Hg) (n=8). Following C,
mean arterial blood pressure (MABP) fell from 159 .1-
7 to 137 + 5 mm Hg (p<.Ol) while REF rose from 165
+ 33 to 2T6 + 51 mi/mm (p<.Ol) and C10 remained
onstant (33 -I- 5 vs. 34 + 8 mi/mm). These para-
meters remained constant throughout the experiment.
UNaV rose from 69 + 12 to 138 + 22 uEq/min (p<.Ol)
30 mm after C and remained elevated for 90 mm.
UKV increased to 48 •'- 6 from 34 + 6 pEq/ain (p<.OS)
60-90 mm after C. These data indicate that C is
hypotensive while REF increases and C10 remains
constant. The data suggest that the natriuretic
effect of C may be due to depressed tubu1a re-
absorption secondary to renal vasodilation during
constant RAP.

•THE ROLE OF PROSTAGLANDINS IN THE RENAL RESPONSE
TO DESOXYCORTICOSTERONE (DOCA) IN THE DOG.
R. Dtlsing, J.R. Gill, Jr., and F.C. Bartter.
Hypertension—Endocrine Branch, National
Institutes of Health, Bethesda, Maryland.

To determine the role of prostaglandins in the
renal response to DOCA, dogs on either a low— (2.5
mEq Na, 55 mEq K/day) or high— (115 mEq Na, 55 mEq
K/day) sodium intake were given DOCA 25 mgI day,
i.m. for 6 days. In dogs on low sodium, urine
volume, urinary Na— and K—excretion, plasma renin
activity (PRA) and urinary excretion of PGE2 and
PGF2 was unchanged. In dogs on high sodium,
'escape' from the sodium—retaining effect of DOCA

began within the first day, without significant
changes in urinary PG. Hypokalemia (3.23 + 0.7 vs.
4.9 ± 0.12 mEq/L), rises in urinary PGE (835 +
108 vs. 247 ± 43 ng/day), PGF2 (1512 ÷2310 vs.
1008 ± 96 ng/day), urine volum (1605 ± 208 vs.
645 ± 43 ml/day) and hypernatremia (153.4 + 1.1vs. 148.0± 0.8 mEq/L) with suppressed PRA (0.05 +
0.03 vs. 0.62 ± 0.33 ng/ml/h) had developed by the
sixth day of treatment. Potassium repletion during
continued DOCA treatment lowered urinary PG—excre-
tion, urine volume and serum sodium. Treatment

with indomethacin during continued DOCA treatment
dd not affect hypokalemia, but lowered urinary PG
urine volume and serum sodium. Also, indomethacin

did not affect the 'escape' or its time course.
Thus, in DOCA—treated dogs, hypokalemia stimulates
renal biosynthesis of PG which may participate in
the pathogenesjs of polyuria and hypernatremma,

oresumably by opposing the effects of antidiuretic
hormone. Also, prostaglandins do not appear to
contribute to the escape from the sodium—retaining
action of DOCA.
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SALDOSTERONE RESPONSIVENESS IN CHRONIC PARENCHYMAL
RENAL FAILURE (CRF). Murray Epstein, Steven
Preston*, Richard Re*, and Edgar Haber*. Depts. of
Med. Univ. of Miami Sch. Med., and VA Hospital,
Miami, FL and Cardiac Unit, Massachusetts General

Hospital, Boston, MA.
The responsiveness of the renin-aldosterone sys-

tem (RAA) in CRF Is incompletely defined. Despite
assessments by several stimulatory maneuvers in-
cluding postural c,ange, volume contraction and al-
terations in Na and K, only limited data are a-
vallable regarding RAA responsiveness to suppres-
sive maneuvers. Since the lack of correlation be-
tween plasma and ECF volumes and RAA has been cited
as suggesting a defect in volume regulation, we
assessed aldosterone responsiveness in 5 patIents
with moderate (GFR = 9—24 mi/mm) CRF. Since in
normals water imersion to the neck (NI) results
in a redistribution of blood volume with prefer-
ential central hypervolemia (Cv) and a resultant
profound suppression of PRA and plasma aldosterone
(PA), NI was utilized to assess PA suppressibility
in CRF. Patients were studied twice while ingest-
ing a 10 mEq Na, 60 mEq K diet: during a seated
control study (C) and during 4h of NI. All pa-
tients were normokalemic. Blood was obtained
every 30 mm for PA. NI resulted in a progressive
suppression of PA (p<O.OOl) with prompt return to

pre-study levels during recovery.
Pre-Study Immersion Recovery

PA (pg/ml) C 243 36 214 41 233 28
(mean SE) NI 188 17 114 15 235 47

The prompt and appropriate decrease in PA dur-

ing CV and its prompt recovery following cessation
of CV, indicates that PA levels in CRF respond
appropriately to volume expansion. The role of PRA
in mediating PA suppression remains to be defined.

•SELECTIVITY OP RENAL INJURY AND PROTEINURIA IN
FEMALE SPONTANEOUSLY HYPERTENSIVE RATS (SHR).
Leonard C. Feld and Judith B. Van Liew. SUN? at
Buffalo and VA Hospital, Depts. of Medicine and
Physiology, Buffalo, NY.

Our previous studies (Kid.Internat. 12:332,1977)
defined the natural history of renal damage in male
SBR's. The present investigation describes the
evolution of functional and morphological changes
in the kidney of female S}1R and control Wistar—

Kyoto (WKY) rats from 5—90 wks. Urinary protein
excretion was measured by the Lowry method and

fractional urinary protein composition by poly—
acrylamide gradient gel electrophoresis; proximal
tubule fluid protein by capillary gel electrophore—
sis. SHR mean systolic BP was 162.0±14.1 SD minHg
up to 45 wlcs, then increased to 189.4±16.6 SD (50—
90 wks). WKY BP was constant at 117.8±13.6 SD (5—
90 wks). Urinary protein excretion in SER was com-
parable to WE? until 30 wke (SER: 1.3±0.5 SD; WKY:
1.5±0.5 SD mg/24 hr x lOOg SW), then rose progress-
ively to over 20 mg by 70 wks, and is due to albu—
minuria. Microscopic changes are evident at 55 wks
and demonstrate an increasing gradient of severity
from superficial to juxtamedullary areas. After 70
wks significant damage is noted in superficial me—
phrons and is coincident with an increased proximal
tubule fluid albumin level. Glomeruli then show
sclerosis and obliteration of capillary loops. Ar-
teries and arterioles have hyperplasia of the medi-
al layer. The temporal pattern of renal involve-
ment and hypertension in female SER differs from
male SHR. Increased proteinuria coemences at wk 40
in females compared to 30 wks in male SUR and se-
vere hypertension is delayed until 45 wks. Despite
these variations the same end point is reached,
i.e. severe hypertension, marked albuminuria and
comparable lesions in the renal vasculature,

RENAL INJURY IN NOEMOTENSIVE SPONTANEOUSLY HYPER-
TENSIVE RATS (SHR). Leonard G. Peld, Judith B. Van
Liew and John W. Boylan. State University of New
York at Buffalo, Depte. of Medicine and Physiology,
and VA Hospital, Buffalo, N.Y.

The SHR has a defined pattern of renal injury
and proteinuria which evolves with age (Kidney tnt.
12:332,1977). The present study examines the effect

of antihypertenaive drug therapy on the development
of functional and morphological changes in the kid-
ney. Treated and untreated SHR and Wistar—Kyoto
(WKY) controls are being followed from 5—100 wks of
life. A combination of reserpine (1.4 mg/L), hy—
dralazine (80 mg/l) and cthlorothjajde(lg/L) was
added to drinking water at 5,10,20,30 and 45 wks of

age. Quantitation of urinary protein excretion was

by the Lowry method and continuoua gradient poly—
acrylamide gel electrophoresis. Systolic BP was
measured by the tail-cuff method. Therapy normal-
ized BP in all SHR from 180—200 to 90—110 mmHg.
Protein excretion in WKY was constant at 5.4±1.2
mg/24 hr x lOOg BW from 5—90 wks. Untreated SHR
show a progressive rise in excretion (predominantly
albumin) up to 31.8±13.8 ing/24 hr x bOg BW at 71
wka. In SHR groups treated before 30 wks, excre-
tion was constant at 9.3±1.6 up to 50 wks of age.
then increased gradually to 13.7±2.0 mg/24 hr x 100
g SW at 71 wks of age. When treatment is initiated
at 30 or 45 wks, protein excretion at 94 wks is
comparable to that of untreated SHE at 71 wks. Mor-
tality was 100% in untreated SER by wk 76, whereas
treated animals exhibit an extended life span.
Light microecopy showed marked sclerosis and obli-
teration of glomeruli in untreated SHE compared to

mild juxtaglomerular injury after 60 wks of age in

treated groups. We conclude: (1) normalization of
B? postpones but does not prevent glomerular injury
and proteinuria in SHE; (2) life span is prolonged.

•ABNORNAL RENAL TUBULE ANGIOTENSIN II RECEPTOR
CONCENTRATION AND SODIUM TRANSPORT IN THE
SPONTANEOUS HYPERTENSIVE RAT. Arthur E.
Freedlender and Donald E. Oken*. Medical College
of Virginia and V.A. Hospital, Richmond, Va.

Angiotensin II (All) receptors on isolated rat
renal tubules have been shown to modulate sodium
homeostasis. Binding of All to a high affinity
tubule receptor causes cellular sodium extrusion
while interaction with a low affinity receptor
promotes sodium uptake. The association of inap-
propriate sodium excretion with essential hyper-
tension stimulated us to study renal tubule All
receptors and sodium transport in the spontaneous
hypertensive rat (SHR) and in its normotensive
Wistar—Kyoto control (WKY). The binding of 1251...
monoiodo All to isolated rat renal tubules prepared
by collagenase digestion was determined. In the
same preparation L2NA transport was measured using

Munday's technique (J. Physiol. 215:269, 1971).
Scatchard analysis showed the number of high af-
finity All receptors per cell to be 55% greater
in the SHR than in WKY (p<O.Ol). No differences
in the low affinity All receptor concentrations
were observed (p>O.9). High and low All receptor
affinities were identical in the SI4R and the WKY
(p>O.9). The dose dependent increase of All medi-
ated sodium extrusion between lO—12M and 1O9M All
was 48% greater in the SHR (p<O.Ol). The ED5O was
not altered (p>O.8). At All concentrations greater
than lO—8M sodium uptake by rat renal tubules was
identical in the SHR and the WKY (p>O.7). These
results suggest that increased density of high
high affinity renal tubule All receptors which
mediate sodium extrusion contributes to the hyper-
tensive state of the SER.



EFFECT OF FL$OSEMIDE ON BILATERAL RENIN SECRETION
IN DOGS WIN ACUTE REFCVADOULAR HYPERTENSION (RI-IT).
J—P. Gassia,* T.C. Lee, T. Kushiro,* M, Sabado,*
and M,H, Itxwell. Hypertension Service, Cedars—
Sinai Medical Center, Los Angeles, California.

The dynamics of renin secretion (RB) by the
stenotic kidney (BK) and the contralateral kidney
(CX) in response to an iv. dose (1.5 mg/Kg) of
furosemide (F) were studied in anesthetized RI-IT
dogs at 3 hrs. after unilateral renal artery con-
striction (MC). Arterial and renal venous (RV)
plasma renin concentrations (PRC) were monitored
for 180' after F. Renin secretions by both kidneys
were symmetrical before RAC, and rose markedly in
the SK at 3 hrs. post—RAC (pcO.O1) while there was
no net secretion by the CK. After F, RB rose in
the BK at 5', followed by a slight fall at 10' and
then rose again by 15' with subsequent decline to-
ward the pre—RAC level. Renin secretion also rose
in the CX at 5', but then fell toward the pre—RAC
level within 120'. The ratio of the mean of the
net changes in RB [(RS)post_F — (RS)pre_F], as well
as the RV—FRC, from the 2 kidneys were most marked
at 15' post—F as shown below (M SEM, n = 7):

Cj C2 5' 10' 15' 30'

d(RS)Ssc 1.31 0.75 7.51 0.43
d(RS)CK

(PRC)SX 1.03 2.06 1.96 1.72 2.74* 1.58
(PRC)CK jD.ll 0.23 0.27 0.18 0,22 0.22

C-i = pre—RAC, C2 = 3 hrs. post—RAC, *pcO.OS vs. C2
The results indicate that differential changes

in RB by the BK and the CX after acute F are tem-
porally different, suggesting that the acute use
of F to amplify RB or PRC ratios in the diagnosis
of unilateral RHT should adhere to a rigid sched-
ule of sampling, presumably at the 15'interval as

suggested by our results.

•MAINTAINANCE OF URINARY KALLIKREIN EXCRETION (UKE)
IN SALT RESISTANT CARL RATS (R) EXPOSED TO HIGH
SALT DIET. R.J. Classer, S. Azar, J. Iwai,* S. Liv—

ingston,* Univesity of Mn., Minnespolis, Mn.
Considerable evidence links high Na intake to

hypertension. To test the effect of chronic salt

loading on the vasodilstory mediatory system, urin-
ary kallikrein (UK), an integral part of the Kalli—
krein—Kinin system, was measured in 7 salt—sensi-
tive (5) and 7R rats. Since weanling, these rats
were maintained on a 0.1% NaC1 chow. At 9 weeks of

age, to obtain daily urine collections, proper in-
take and avoid food contamination of the samples, a
liquid diet containing 0.1% NsC1 was fed for 6 days
then 8% NaC1 added for another 6 days. Urines were
collected every day for 18 hours and UK measured by

the tame (n—toayl arginine methyl ester) radiochem—
ical assay and expressed as p tame units/mm. Com-
parisons were made between day 6 of low Na (L) vs
each day on high Na (II). Results SEM;R vs S*p<.05

L 111 2E 3H 4H SR 6H
H 39 35 41 29

+1.5
* * * I

5 24 15 15 16

33 34 41
+1.5 +1.7 +3.1
* * *

18 14 16

On L, UKE in S is 60% that of R. Following high
salt load, a prompt snd sustained decrease (p<.OO1)
in UKE occurred in S. High tYKE was maintained at
L levels in R (p>.S). At 6 H, BP of S was slightly

higher than R (S:121±l vs R:114±l.9, p<.O25). High
UKE in R vs S rats on low salt may represent a

genetic disposition to maintain kallikrein produc-
tion. Continued high tYKE, despite s large salt in-

take, say be an important mediator mechanism pro-
tecting H rats from hypertension.

IS RENIN THE PHYSIOLOGIC STIMULUS FOR
ERYTHROPOIETIN? Anne B. Gould, Susan Goodman*,
Robin DeWolf*, Gaddo Onesti, and Charles SwaFtz.

Hahnemann Medical College & Hospital, Department
of Medicine, Philadelphia, Pennsylvania.

We have shown previously that partially

puFified Fenin when injected subcutaneously (sc)
prior to hypoxic exposure stimulates erythropoie—
tin (EP) in normal or anephric Fats. Experiments
were done to determine if renin is a physiologic
stimulus for erythropoietin. Male and female
rats were exposed to 0.43 atm for eight hours.
Blood was taken from the unanesthetized rat from
the carotid artery through an indwelling catheter
prior to hypoxic exposure and after four and
eight hours. In male rats, renin increased after
four hours of hypoxia and remained elevated for
eight hours. Individual EP values were corre-
lated with renin: r0.73; p0.00l; and angioten—
sin I: r=0.75; p40.005. This suggests that ery—
thropoietin formation is dependent upon endogenous
renin. In female rats renin was not elevated dur-

ing hypoxia. However, after renin was injected
sc, plasma renin became similar to that in male
rats and EP doubled. Individual EP values of the
combined groups correlated with renin: r=0.75;
p(0.Ol. This suggests that erythropoietin forma-
tion is also dependent upon exogenous renin. A
single oral dose of SQ 14225, an angiotensin I
converting enzyme inhibitor, eliminated EP in
renin-injected female rats. Angiotensin II,

given by osmotic minipump, prevented the inhibi-
tion of EP by SQ 14225. In conclusion, renin
stimulates EP through the action of angiotensin

II.

• SUPPRESSION OF PLASMA NOKEPINEPHRINE BY INHIBITION
OF PROSTACLANDIN SYNTHESIS IN NAN. Hsns—Ceorg
Gullner*. Charles R. Lske*, John R. Gill, Jr.,
Marian S. Kafks*, and Frederic C. Bartter.

Hypertension—Endocrine Branch, National Heart,
Lung, and Blood Institute and Laboratory of
Clinical Science, National Institute of Nental

Health, Bethesda, Maryland.
The effect of inhibition of prostaglandin syn-

thesis by indonethacin on the function of the peri-
pheral sutonomic nervous system was studied in 8
nornotensive subjects. Sympathetic nervous function
was assessed by measurement of plasma norepineph—

rine, aipha—adrenergic receptor sites on platelet
membranes and urinary excretion of epinephrine and
norepinephrine. Treatment with indomethscin for 7
days resulted in significant decreases in basal
plasma norepinephrmne from 134 7 (S.E.N.) pg/nl
to 99 6 pg/ml, (P < 0.01), a 26% decrease. Pos—
turally—etimulated norepinephrine concentrations,' 14 pg/nl in control studies, were 255 18
pg/nl (P < 0.02), 25% lower, with indonethacin.
Plasma norepinephrine after 5—minute compression
of handgrip, 468 47 pg/ml in control, was 331

pg/si (P < 0.005), 29% lower, with indometha—
cut. The number of platelet alpha—adrenergic

receptor sites did not change with indonethacin, nor
did PGE1—stimulated cAMP production by platelet
membranes. In addition, indomethacin produced no
change in urinary excretion of norepinephrine or
epinephrine. It appears that inhibition of prosta—
glsndin synthesis may decrease the vascular resist-
ance to vasoconstricting agents leading to a com-
pensatory decrease in plasma norepinephrine concen-
trations.
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•LONG—TEBM RELATIONSHIP BETWEEN ARTERIAL PRESSURE
URINARY OUTPUT, AND RENAL HEMOOYNANICS AFTER CON-
VERTING ENZYME INHIBITION. J.E. Hall, A.C. Guyton,
T.G. Coleman*, and R.E. McCaa. Univ. of Miss. Med.

Ctr., Jackson, MS.
The present study was designed to investigate

the steady—state relationships between arterial

pressure(AP), urinary excretion, and renal hemody—
namics In normal dogs and in dogs without a func-
tional renin angiotensin system(RAS) due to chronic
infusion of the converting enzyme inhibitor (CEI)

SQ—l4,225 (14 g/kg/min). In 12 dogs maintained on
a low Na diet (5 mEq/day), infusion of SQ—l4,225
for 8 days caused a marked decrease in AR from 90

to 67±2 mmflg and a reduction in glomerular fil-
tration rate (GFR), filtration fraction, and plasma
aldosterone concentration. Despite the fall in AP,
urinary Na excretion and effective renal plasma
flow increased from control values to 213±9 ml/min

and 1.7±0.2 mEq/day, respectively, to 257±17 ml/min
and 3.1±0.4 mEq/day. After 8 days of CEI, Na intake
was increased in steps from 5 mEq/day to approx: -

mately 80, 240, and 480 mEq/day. After each in-
crease in Na intake, all variables were allowed to
stabilize until Na and water intake and output were
in balance (at least 7 days). In normal control
dogs, increasing Na intake from 5 to 480 mEq/day
caused only a small increase in arterial pressure
(7%) and GFR (14%). In dogs with a nonfunctional
RAS, the same increase in Na intake caused a great-
er increase in AR (49%) and GFR (27%) but at all
levels of intake except 480 mEq/day, the AR at
which Na balance was achieved was lower than in the
control group. These data indicate that SQ—12,445
greatly increases renal excretory ability so that
balance between intake and urinary output of Na and
water occurs at a lower than normal AP and GFR.

EARLY PREDICTION OF POST-OPERATIVE OUTCOME IN
RENAL HYPERTENSION. Andraw Harris*, Paul Whelton,
Patterson Russell, Patrick Walsh*, Melville
Williams*, Don Harrington*, Robert White*, and
Gordon Walker: (intr. by Daniel Sapir). Johns

Hopkins Hospital, Balt., Nd.
The value of early post-operative blood pressure

(BP) measurement in predicting long—term outcome
of surgery was examined in 21 patients (pta) with

renal hypertension. The group was composed
entirely of Caucasians with a mean SEN age of
46 years. Eleven pta had fibrous dysplasia
(PD), 9 arteriosclerotic vascular disease (ASCVD)
and one parenchymal cysts. In each patient admis-
sion diastolic BP (DBP) was compared with post-
operative DBPa measured at 24 hours, 7 days, 6
months, and 1 year. Patients were classified
according to their DBP response to surgery: cure

(C), DBP9O mmHg on no medications; improvement
(I), an 'adjusted' fall in DBP of 10 tsmHg taking
into consideration changes in antihypertensive

medications; or failure (F). Results:
Blood Pressure Classification

Time C I F Total
24 hours 15 6 0 21

7days 7 10 4 21
6months 8 8 5 21
lyear 6 10 5 21
The classification at 7 days accurately pre-

dicted the outcome at 1 year in more than 70% of
the pts in each category. Of the 7 pts cured at
7 days, the 5 who remained cured at 1 year had
FD, while the remaining two who were improved had
ASCVD. Thus the long-term effects of operative
intervention are predictable at 7 days especially
in those FD pts who are classified as being cured
at one week.

•MECNANISNS OF RENIN RELEASE (RR) IN HYPOTENSIVE
HEMORRHAGE (NH). W. Nenrich,* R. Schrier, and
T. Berl. Univ. Cob. Med. Ctr., Denver, Cob.

The importance of renal perfusion pressure
(RPP), beta adrenergic (BA) stimulation and renal
prostaglandins (PG) on ER during a uniform 15—17%
reduction in mean arterial pressure by NH was
examined in anesthetized dogs. All groups of dogs
had similar decrements in systemic hemodynamics
with HH. In control dogs (n=7), both plasma renin
activity (PRA) (4.1 to 9.0 ng/ml/hr, p<.O5) and
renin secretory rate (RSR) (26 to 228 U/mm,
p<.O05) increased significantly with NH. This
increase in ER during HH was not abolished by any

single maneuver alone, including BA blockade with
d,l—propranolol (n=6), renal PG inhibition with
indomethacin (n7) or control of RPP with an
aortic clamp (n=6). However, when BA blockade was
combined with control of REP (n=7) during HH, nei-
ther PRA (1.9 to 2.7 mg/ml/hr, NS) nor RSR (16 to

53, U/mm, NS) increased significantly. Similarly
a combination of BA blockade and PG inhibition
without RPP control (n=6) also abolished the
increase in PEA (1.5 to 1.4 ng/ml/hr, NS) and RSR
(14 to 55 U/mm, NS) during NH. These results
thus suggested that the renal baroreceptor is PG
mediated. A final combination of PG inhibition
and REP control without BA blockade (n=6) did not
prevent the increase in PEA (1.36 to 3.70 ng/ml/
hr, p<.O5) and RSR (10 to 217 U/mi p<.O5) during
NH. These results thus suggested that the BA
release of renin is not PG dependent. In summary,
the present results implicate a multifactorial
mechanism in ER during NH which involves PG—depen-
dent baroreceptor stimulation and PG—independent
BA atimulation.

EFFECT OF HEMORRHAGE ON PLASMA RENIN CONCENTRATION

(PRC) IN TEE VENOUS OUTFLOWS FROM OUTER AND DEEP
CORTEX OF THE CAT KIDNEY. Susan N. Jones*, Jorge
Torretti and Jesse S. Williams*, S.U.N.Y. Upstate
Medical Center, Departments of Pharmacology and
Medicine, Syracuse, New York.

Renin concentration was measured in arterial
and in venous plasma collected from the outflow
of outer and inner cortex in the cat, by RIA of

angiotensin I using homologous substrate. Renin
content per glomerulus in four concentric zones
of the cortex was also measured: A gradient de-
creasing toward the inner cortex was found. Ve-
nous/Arterial PRC {(V/A)PRC) was found to be

greater (p<.Oi) in subcapsular (outer cortical)
(l.54±.15) than in deep (inner cortical) (l.O8±.l5)
outflows before bleeding from a femoral artery
1.5% body weight over 3D minutes. After hemor-
rhage MBP fell 25±7%, arterial PRC doubled. The
difference in (V/A)PRC between deep and super-
ficial venous outflow was no longer significant.
From other data we infer that in these experiments
plasma flow to outer and inner areas of venous
drainage was about equal, as reported in the iso-
lated perfused cat kidney. Renal plasma flow did
not change significantly with hemorrhage, and its
partition either remained unchanged or favored the
deep area of venous drainage.

The results suggest that the deep cortex con-
tributes less than the outer cortex to the total
renin released by the kidney in control conditions
but that this difference decreases after hemor-
rhage. They also indicate that sampling of the
common renal vein in the cat kidney may lead to
spurious PRC results because of incomplete mixing
of deep and superficial venous blood.
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ABSENCE OF EFFECT OF SYSTEMIC pH ON CL-INDUCED AL-
TERATIONS OF PLASMA RENIN ACTIVITY (PRA). T .A.
Kotchen, K. Krzyzaniak*, 11.5. Abboud*, J.HTla,
R.G. Luke. University of Kentucky, Lexington, Ky.

In the rat, selective C1 depletion (without Na
depletion) produced by peritoneal dialysis (PD) a-
gainst NaHCO3 increases PRA whereas PD against NaCl
does not; acute and chronic NaC1 loading suppresses
PRA whereas NaHCO3 does not. To determine if in-
creased PRA after NaHCO3 PD and failure of NaRCO3
loading to inhibit PRA is specifically related to
Cl or to systemic pH, PRA was measured before and
after PD in NaCl deprived rats (n=7) dialyzed
against 0.15M NaNO3. Controls were dialyzed a—
gainst 0.l5M NaCl (n=8). PRA increased (p<0.05)
in Cl depleted (23.0 ng/ml/hr 4.1 SE ÷36.2±6.0)
rats but not in controls (24.2 3.1 -3- 27.3 6.2)
although arterial pH did not differ (7.43 0.03

vs 7.42 0.01) . Arterial pressure, GFR, plasma
volume, and serum Na+ and K also did not differ,
although serum Cl— was decreased in Cl depleted
rats (p<0.Ol). In a separate experiment, dogs re-
ceived a peripheral venous infusion of Md (n=4)
or H2S04 (n=4). PRA decreased with RCl (12.6
2.9 ÷ 6.7 1.9; p<O.03) but did not change with

H2S04 (17.8 4.4 - 21.5 2.9), despite compara-
ble pH (7.19 0.07 vs 7.20 0.05). Arterial
pressure and GFR did not change; filtered Cl and
Ucl—V increased with HC1 (p<O.05) but not with
H2SO4, Thus, selective Cl— depletion stimulates
PRA even in the absence of alkalosis, and acidosis
produced by H2S04 does not inhibit PRA. These re-
sults suggest that filtered Cl—, but not pH, af-
fects renin release. In the rat relative to COSM,
TcH2O is increased by C1 loading and decreased by
Cl— depletion, suggesting that renin release is in-
versely related to C1 transport in the thick as-
cending limb of the loop of Henle.

•THE ANTII-1YPERTENSIVE ROLE OF NE KALLIKREIN—KININ
SYSTEM (KKS) IN CONSCIOUS RATS WITH 2—KIDNEY RET'O—

VASCULAR HYPERTENSION (RHT). T. Kushiro,* T.C.
Lee, J—P. Gassia,* N. Sabado,* and N.H. Maxwell.
Hypertension Service, Cedars—Sinai Med. Ctr.,
Los Angeles, California.

The role of the KKS in RHT was assessed by using
the angiotensin—cOnverting enzyme and kininaSe II

inhibitor', SQ14225 (800 ug, iv.), and the kalli—
krein inhibitor, TrasylOl (70,000 KIU in 40'), in
Na—restricted rats with unilateral renal artery
constriction (RAC). Solid silver clips with i.d.
of 0.25 and 0.20 mm were used. SQ14225 was given
superimposed on infusion of the angiotensin II

(A—Il) antagonist, Saralasin (10 ug/min. x 60'),
after mean arterial pressure (MAP) had restabilized.
The data on MAP and changes in MAP during drug
treatments for each group (Asham, 0.25 mm, C=
0.20 mm) are summarized below (N SEN, mm Hg):

Groups: A (l3)** 5 (16)*' C (18)'
MAP 97.4 + 3.3 137.1 + 44* 160.2 + 4,4*
SaralaSin —19.6 ÷ 3.6 —29.6 ÷ 3.1* —40.6 + 2.8*
5Q14225 — 1.7 + 0.8 —14.8 ÷ 3.1* — 3.8 + 0.8

TrasylOl 9.4 + 2.5 12.5 1.7 1.7 + 1.4*
iof rats in entire group, *pO.O5 vs. Group A
While the magnitude of the response to Saralasin

varied With the degree of R.AC, only rats in B had

a consistently demonstrable vasodepresSOr response
to SQ14225 during blockade of A—Il. Also, whereas
TrasylOl failed to affect the MAP in rats of C, it
consistently increased the MAP of rats in A (6/8)

and B (12/12). Our data indicate that (KS has an

important antihypertenSiVe function in benign RHT

(B) and may possibly participate in the homeostatic
regulation of normotension (A), but this regulation
is impaired by severe RAC (C) which may be related

to the development of malignant PHI.

INTRARENAL A1GI0TENSIN II REGULATES RENAL FREE

WATER FOR}.IATION IN CONSCIOUS DOGS. N. R, Levens,*
5. 9. Vaughan, Jr., M. J. Peach,* and R. H. Carey
University of Virginia, Charlottesville, Virginia

The effect of renal arterial infusion of angio—

tensin converting enzyme Inhibitor (SQ2O,881) and
Saralasin (P113) on renal function was studied
after 12 hours of water restriction in uninephrec—
tomized conscious dogs following 5 days equilibra-
tion on normal (N.S.) or low sodium (L.S.) diet.
Intrarenal inhibition of the renin—angiotensin
system with SQ2O,88l or P113 (2.Sjug kgl min)
in N.S. animals decreased glomerular filtration
rate (GFR) and increased free water clearance
(CH2O). Sodium restricted animals also exhibited
increased CH2O formation with infusion of both
inhibitors (0.25ug kgl mm—1) but GFR also
increased. The results analysed by paired
Student's t test are expressed as mean SEM:

Tc 1120 Te 1120 (ml min1)
(ml nmn4/iOO ml GFR1)

Control 1.23 + 0.16 0.37 + .08.
SQ2O,881 0.95 0.19>1' < .01 0.25 + .OV'' < .05

Control 1.43 0.23 < 0.47 .08
P113 1.25 0.18> 0.34 + .08 1' .05

These data suggest that Intrarenal angiotensin
regulates free water formation independent of
changes in GFR and sodium balance.

•THE PCLE OF PFSTAGL1'.NDINS ON RENIN RELEASE IN THE

ISOLATED PERFUSED RAT KIDNEY. Alexander G. Loq,

and Alice Chatzilias.* Dept. of Medicine,
MDunt Sinai Hospital, Toronto, Ontario.

The effect of prostaglandins a,
prostacyclin (PCI ) on renin releas (RE) as well
as the influence f indocothacin in codifying
norepiriephrine (N), isoproterenol (ISO) and
glucagon (G) indxed renin secretion (PS) was
assessed in the isolated perfused rat kidney.

1'2 given as a constant infusion into the
arterial line at varying concentrations (2xl09M
to 2xl06M) was associated with a progressive rise
in ES (F6.7l, p<0.OO3). Likewise PCI., at
concentrations 2x107M and 2xl06M caued a

significant increase in ER (p<O. 001). The change
in renin induced by PGE, was significantly
greater (p<0. 05) than a conparable concentrations

of PCI2. To circumvent the prob1an of PCI9
instability, 5 ig of either freshly prepard PGE2
or PGI2, randomly selected, was given as a bolus
into successive animal preparations. Although
both significantly increased PS (p<O. 01), PGE2
again was a core potent stimulant (p<O. 003).

Pats injected intraperitoneally with
indoimethacin (I) (1 imp/Kg) the day prior to and
of the experiment were used to which I (5 Mg/nml)
was added to the perfusate. No abolition nor
attenuation of the effect of N, ISO or G on PR

was observed.
In conclusion both 1'2 and PCI stimulated

RE in the isolated perfused rat kidny with

being significantly core patent. On the other
hand prostaglandins do not appear to be iniportarit

ri3iators of BR to kxu..'n potent stimulants.

Low Sodium
GFR(ml min1)

Control 37.7 + 49>p < .01
SQZO,881 49.5 + 7.9

Control 40.5 +
2113 44.5 + 5.9

Normal Sodium

GFR(ml tninl)
36.1 + 4.1
25.4 + 49>P < .05

+ 56>p < .05
29.8 4 6.0
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T} ROLE OF POTASSIUM (K+) IN THE RESPONSES TO EX-
TREMES OF SODIUM (Na+) INTAXE IN MAN. F.C. Luft,
L.I. Rankin, M.M. Weinberger. Dept. of Medicine,
Indiana University Medical Center, Indpls., IN.

To examine the role of K+ depletion in responae
to extremes of Na+ intake, we conducted 2 studies
in 6 normal men who each received Na+ 10 mEq/d x

7d, 300 mEq/d x 3d, 800 mEojd x 3d, and 1500 mEojd
(800 p.o., 700 i.v.) x 3d. In the first study, K+
intake was 80 mEq/d (Std K); a net K+ deficit of
—263 mEg developed. In the second study, the pre-
vious day's K+ deficit was replaced by supple-
mental oral KC1 (Sup K). Results at Na+ balance
(mean SEM) of systolic (SYS) and diastolic (MA)
blood pressure (mm Mg), and Na+ excretion (UwaV)
(mEojd) are tabulated below:

Na+ mEg/d 10 300 800 1500
Std K SYS (mm Hg) 111+2 116+ 2 121± 3 131+ 4

Sup K SYS (mm Hg) 114+2 115± 3 122± 4 124± 4
Std K DIA (mm Hg) 69+3 71+ 3 76+ 3 85± 3
Sup K DIA (mm Hg) 67±5 5 69± 5 72± 5

Std K UNSV (mrq/d) 12±1 282±22 706+24 1442±36
Sup K UNaV (mEg/d) 18±5 248±26 806±69 1680±60

Blood pressure elevation at 1500 mEg Na+ was
less in the Sup K study (p<0.05) while Na+ excre-
tion at that level was increased (p<0.05). How-
ever, the cumulative Na+ balance of the Std K
study (+1404 mRg) did not exceed the Sup K study

(+1188 mEg)(p<O.05). Weight gain, creatinine
clearance, CPAH, cardiac index, plasma Na+, K+,
renin and aldosterone were not different. We con-
clude that K+ replacement attenuated blood pres-
sure responses to huge Na+ intake. The mechanism
is not yet clear.

IMMUNOOLOBULIN LEVELS, HEMOLYTIC COMPLEMENT MID
ANTI—DNA ANTIBODIES IN BORDERLINE AND ESTABLISERD
ESSENTIAL HYPERTENSION. Franz H. Messerli,*
Pierre C. Arquembourg,* Barbara Christie,* Jose
G.E. DeCarvai.ho,* Edward D. Frohlich, Ochsner
Medical Institutions, New Orlesns, Louisiana

IgG levels have been found to be elevated in
patients with severe arterial hypertension (Br.
Med.J,2:146,l970). To determine whether this
occurs secondary to vascular damage or whether Im-
mune mechanisms are pathogenetically involved, we
measured immunoglobulins (IgA, IgG, 1gM), anti-
bodies to single and double stranded DMA (counter—

immunoslectrophoresis) and total hemolytic comple-
ment (CE55) in 20 normal subjects (NS), 36 pre-
viously untreated borderline hypertensive (BE) and
27 established essential hypertensive patients
(EH). Mean intraarterial pressure (MAP), cardiac

output (dye dilution), and total peripheral re-
sistance (TPR) were concomitantly determined.
Results were as follows: (mean 1 5th)

MAP TPR CBS 0 Ifl IgG 1gM
NS 86±3 16.0±1.2 98± 7 187±14 1032± 57 127±12
BR 98±1 16.7±0.7 109± 6 198±15 1189± 80 122±10
ER 120±2 22.3±1.4 112±16 201±30 1241±110 115±16
The incidence of anti—DNA was significantly higher
in patients with BR (85%) and ER (55%) than in MS

(35%). No correlation betwesn TPR or MAP and IgG,
IgA, or CMos was observed. The lack of an associa-
tion between severity of hypertension and Ig or
CEso levels and the higher incidence of anti—DNA
in BR (in which TPR is normal) suggests that immune
mechanisma may be involved early in the development
of ER, and that increased anti—DMA does not seem to
be the result of vascular damage occurring second-
ary to hypertension.

RENAL BLOOD FLOW, SYSTEMIC HEMODYMAMICS, AND FLUID
VOLUME STATE IN ESSENTIAL HYPERTENSION. Franz H.
Messerli, Jose 0.R. deCarva1ho Barbara Christie?
Edward D. Frohlioh.'
Cardiao output (CO, indooyanine green), mean intra-
arterial pressure (MAP), plasma volume (PV, 131—I—
albumin), red oell mass (51—Cr), renal blood flow

(RBF, single injeotion of 131—I—PAR), and plasma
renin aotivity (PRA) were determined in 10 normal

subjeots (NS), 23 untreated borderline (BR), and 17
established early essential hypertensives (ER).
Total peripheral resistanoe (TPR), central and total
blood volume (TBV), and hemodynamio indioes were
conoomitantly determined. Results were as follows
(mean ZEN):

MAP CI TPR PV TBV RBF PRA RB!/C0
NS 87 2.8 18 3.3 5.k 1.30 0.74 0.23

7 0.3 2.0 0.3 O.k 0.1 0.2
BR 98 3.2 16 3.1 5.2 1.28 1.23 0.21

2 0.1 1.0 0.1 0.2 0.06 0.2k
ER 112 3.1 19 3.0 5.1 1.21 1.k5 0.197

3 0.1 1.2 0.1 0.2 0.09 0.38
RBF oorrelated olosely with PV (r=0.35 p<0.02), TBV
(nO.51 pcO.O01), CO (rzO.55 pC.O01), and oentral
blood volume (r=0.51 p<0.001) in the whole patient

population. There was a negative oorrelation
between RBF and TPR (r:—0.585 pcO.001). No oor—
relation between RBF and PRA was found. CO cor-
related positively with TBV and oentral blood
volume. The ratio of RBF/C0 was not significantly
different between the three groups. It is conoluded
that the fluid volume state is a major determinant
of CO. RBF varies in parallel to oardiac output, TBV
and inversely to TPR. No redistribution of CO with
regard to RBF is observed with increasing arterial
pressure in the early stage of essential hyper-
tension.

THE INFLUENCE OF PLASMA K+ UPON THE EFFECT OF SAR-
ALASIN (5) iN END STAGE RENAL FAILURE (ESRO).
r4imran*. G. Deschodt*, C. Polito*, S. Shaldon*, C.
Mion* and 3. Mirouze* (Intro. by C.M. Bennett).

Dept. of Nephrology, University Montpellier/Nimes,
France.

In order to evaluate the role of K+ Changes on
the effective contribution of angiotensin (All) in
the maintenance of mean arterial blood pressure
(MAP), S was infused at doses of 0.5 and 2.5 g/kg/
mm to 10 anuric ESRO patients. S was infused be-
fore and at the end of a 3 hr hemodialysis without
weight loss (dialysate Na+ 140 mEq/L) (0). The ef-
fect of D was an unchanged MAP, haematocrit, plasma

Na+, plasma renin activity (PRA) with decreases in
plasma K+ from 5.6±0.4 (1 SEM) to 3.9±0.2 rnEq/L,
plasma aldosterone (PAC) from 28.9±11.4 to 7.2±2.8
ng/100 ml (p<O.Ol), and plasma cortisol from 13.5±
1.0 to 7.4±0.15 pg/100 ml (p<0.00l). Before 0, S
induced an 8.5±3% reduction in MAP, PRA increased
from 20.7±7.5 to 24.1±8.0 ng/ml/hr (p<0.05), and
PAC remained unchanged. After 0, S induced an 8.4±
2.8% reduction in MAP, PRA increased from 15.4±5.6
to 24.0±8.4 ng/ml/hr (p<O.l) and PAC remained un-
changed. The ability of D to reduce K+ without
changing blood volume, serum Na+ or PRA suggests
that acute extracellular changes in K+ do not mo-
dify the contribution of All in maintenance of ar-
terial pressure, as the effect of saralasin on MAP
before and after D without weight loss was identi-
cal. In addition the striking reduction in PAC
during 0, suggests that changes in K+ may be di-
rectly involved in PAC regulation. It is suggested
that plasma K+ levels need not be taken into ac-
count when evaluating All contribution to MAP by S.



"BIG" FENIN AND DIABETIC VASCULAR LESIONS. Donna
Judith Hermann,* Paul Whelton, Arnaff

Patz,* Patterson Russell, and Gordon Walker.
Johns Hopkins Hospital, Baltimore, Maryland.

In 100 stable adult onset diabetics with

hypertension (NT) (55%), diabetic retinopathy
(RET) (39%) and/or nephropathy (NEP) (9%), plasma
renin activity, aldosterone, urinary Na and K
were measured. Plasma renin concentration (PRO)
measured in presence of excess human renin sub-
strate (zero—order) before and after acidifica-
tion yielded a measure of "Big" renin concentra-
tion. Diabetics without NT, RET or NEP served
as controls. Reaction velocities were (ng/ml,4r):

Diab Cont NT RET NEP
n 12 11 8 9

PRO .113 .75 .85 .711
"Big" Renin 6.145 7.53 114.27 17.91

"Big' renin predominated in the patients so
studied ranging from 1.5—71.6 mg/mi/br, mean 11.5+
12.5+2.0, median 8.14, with acid activated renin
constituting 72—99% of total PRO. Pts with

retinopathy and/or nephropathy had largest amounts
of "Big" renin (p<.025) compared to uncomplicated
diabetic controls and those with NT. Using
methods described by Oarlson, Hsueh and Luetscher,
diabetic plasma was placed on an Affigel—blue
affinity column. Normal renin eluted freely with
phosphate buffered .05 M NaCl, while acid acti-
vated renin bound reversibly to the column and
eluted with 1.5 H NaC1. This method separated
normal renin from acid—activated "Big" renin,
producing two sharp peaks with proportions
similar to that in diabetic plasma.

• R}1Ct4EDUILPRY TIHYPERTENSIVE DICIENCY IN PAR-
TIAL NEP}1tt4Y-SALT HYPERTENSICt1. E. E. Muir-
head, .3. A. pj*,* W. L. Clapp,* B. Brooks,*

Brown. * Un. of Tenn. Ctr. for the Health
Sci., and Baptist Men. Hosp., Manphis, Tennessee.

The partial nephrectcz'-salt nodel of hyperten-
sion (PN-SH) of the rat results fran the rival
of one kidney and the poles of the opposite kidney
(estimated initial renal ablation varying between
66 and 80%) plus 1% NaC1 to drink. In the present
experiments the daily Na intake was 15-17 mEg.
The hypertensive state (BP 160-200 nmiHg) may be
associated with fibrinoid necrosis of arteries-
arterioles and nephrosclerosis. voli and ex-
changeable Na are elevated over normal (47 5%

bodywtand69+4mE1JKgvs 24±0.7and34.8+
0.08, n=lO, p<.OOl). A sequential norphanetric
study of the renaidullary interstitial cells (RIC)
indicated no change in the number of cells by 7 da.
but a significant decrease in the number of lipid
granules/cell. Thereafter, (12, 18, 25, 30+ da.)
the number of PlC and granules/cell decreased mar-
kedly (ultimate 3.8 0.1 cells/grid 1.1 0.1
granules/cell vs 7.8 + 0.4 and 5 0.2 in normals,
nl0, p<.OOl). Transplants of fragmented renal
papillae fran 30 da. PN-SH rats into recipient
ldblatt hypertensive rats failed to lower the BP
while papillary transplants fran normals did so
(BP +13 4 vs —23 3 nm Hg, n=8, p<.OO1). At 7
da. PN-SH papillae were only partly antihyperten—
sive. PlC are known to exert an endocrine-type
antihypertensive function. While salt appears to
initiate PN-SH, it is suggested that a deficiency
of the renanedullary (or PlC) antihypertensive
function is related to its maintenance, nmch as.
absence of PlC plus salt appears related to total
renoprival hypertension.

•INHIBITION OF ALDOSTERONE PRODUCTION BY
ISOLEUCINE-7 .ANGIOTENSIN III. Neusy M, Pessah M
Steele JM Jr, Lowenstein .3. NYtFMedical Center
New York, N.Y.

The heptapeptide, angiotensin III (Alil) is
as potent in stimulating aldosterone production
as is angiotensin II (All). It has been proposed
that Alli might play a role in the physiologic

regulation of aldosterone production. Analogs of
angiotensin II are relatively ineffective in
blocking the steroidogenic effect of Aill. We
have therefore examined the effects of an AIlI
analog, isoleucine-7-AIII (Ile-7-AIII) on the
steroidogenic, and pressor responses to All and
Alil. All or AIlI (25 ng/kg/min) were infused
alone or superimposed on an infusion of Ile-7-AIII
(100 ng/kg/min) in conscious male New Zealand
rabbits. All and AIlI induced comparable
increases in plasma aldosterone concentration
but only All exhibited a pressor effect.
Ile-7-AIII infusion resulted in significant
inhibition of All- but not Aill-induced
steroidogenesis. Despite inhibition of al-
dosterone production Ile-7-AIII failed to
block the pressor or renin-suppressing effect
of All.

Inhibition of the steroidogenic effect of

All, but not of AIlI, by Ile-7-AIII, may be
taken as evidence that adrenal stimulation
by All is direct and is not mediated by in vivo
conversion to the heptapeptide. The ability of
the heptapeptide analog to block aldosterone
stimulation by the octapeptide All suggests that

adrenal receptors may, however, have a greater
affinity for the heptapeptide.
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SERUM CHLOP.IDE(SC1)AS A DETERMINANT OF THIAZIDZ)
INDUCED INCREASE IN PLASMA RENIN ACTIVITY(PEA). DT

O'Connor*,RA Preston*,RA Stone. VA Hospital and U
of California, San Diego CA.

TZ induced hyperreninemia has been ascribed to
volume depletion but the role of the anion Cl- re-
mains unexplored. We studied 19 white male essen-
tial hypertensives on placebo(Pl)for 1 month and TZ
for 1 month. After each study period we measured:
mean arterial pressure(MAP),whole blood volume(WBV)
using Cr51 rbc's and 1125 albumin,serum sodium

(SNa),serum C1,supine and upright PRA(SPRA,UPRA).
Results as mean SEX; p values are results of
paired student's t-tests. r values are correlation
coefficients:

MAP SPRA UPRA WBV SNa+ SC1

mnllg ngA1/rnl/h ml mEq/L mEq/L
P1 106.7 O.4 1.59 5318 140.6 103.3

0.6 0.4
TZ 92.4 1.34 3.36 5578 140.9 99.8

0.5 0.7
(p)<O.Ol <0.01 —0.04 NS MS <0.01
In addition, the increase in UPRA correlates with
the decrease in SC1(r=O.63,p<O.02). Pre and post
treatment SPRA's were only weakly correlated(rO.1Z
as was the case for UPRA's(r=O.21). We conclude:
1)the hypotensive response to TZ is associated with
significant increases in both SPRA(p<0.01) and UPRA

(p=O.O4). 2)the PRA increases are not associated
with changes in WBV or SNa+ but are related to a

significant decline in SC1(p<0.01) 3)the decline
in SCI and the rise in UPRA correlate(r.O.63,
p<O.O2). 4)pre-treatment PRA is only a weak deter-
minant of post treatment PRA.

THIAZIDES(TZ)DIMINISH RENAL VASCULAR RESISTANCE
(RVR) IN ESSENTIAL HYPERTENSIVE MAN.DT_O'Connor*,RA
Preston*,RA Stone.VA Hosp & U of CA,Sen Diego, CA.

The renal hemodynamic respoase(RHR)to antihyper-
tensive(AHT)therapy may mediate AHT effects. Previ-
ous studies of acute intravenous TZ in dogs have
shown increased RVR. We therefore studied the RHR
of essential hypertensive man to longterm TZ thera-
py. Patients were 13 essential hypertensive white

men. Study periods included placebo(PL)and hydro-
chlorothiazide(HCTZ)for 1 month each. Each patient
acted as his own control. At the end of each one
month period patients were admitted to a metabolic
ward where the following measurements were made:

mean arterial pressure(MAP),renal plasma flow(RPF),
renal blood flow(RBF),glomerular filtration rate(GF
R),renal filtration fractionFF),renal vascular re-

sistance(RVR in dyneseccm ),urinary kallikrein
(UKa,a marker for the vasodilatory renal kallikrein
kinin system as a potential mediator of changes in
renal vascular resistance). Results as mean SEX;
p values refer to results of paired student t-testa

NAP RPF RBF GFR FF RVR UKa

rnmHg cc/mm cc/mm cc/min(ratio)units EU/24h
PL 106.7 597 1Q93 105.3 0.20 7815 8.9

90 8.4
HCTZ 92.4 621 1119 107.8 0.19 6827 17.6

8.8

(p) p<0.0l MS MS NS MS p0.O3 p=O.03
We conclude:l)the AlIT response to TZ diuretics is
associated with a significant(pO.03)fall in RVR.2)
constancy of RPF,RBF,CFR and FF would point to the
afferent arteriole as the site of decreased resist-
ance.3)the decrease in RVR is associated with a
rise in UKa suggesting kallikrein as a mediator of
diminished resistance.

THE 2'FECT OF POTASSIUM AND INTRAVASCULAR V0LU
ON HENIN RElEASE IN THE DOG. Carl W. Oettinger
and James 0. Wells, Enory University, Veterana
Administration Hospital, Atlanta, Georgia.

Multiple stimuli affect the release of renin

including intravascular volume, adrenergic stimuli,
chloride concentration and potassium concentration.

The purpose of this study was to examine the
relationship between simultaneous changes in intra-
vascular volume and potassium on renin release in
the intact normal dog. Three dogs were dialyzed
under light pentobarbital anesthesia for four
hours to produce the opposing stimuli to renin
release of i) hypokalemia and volume expansion and
2) hyperkalemia and volume concentration. The
following table shows the data obtained:

Eyperkalemia Hypokalemia
— Volume

Time A

Cont. —
Rot nip

40.7 0.74 3.6

Volume Eansionwi
A Hot Renin K

— 39.3 0.55 3.7
1 hr.
2 hr.

3 hr.

— 2.3
— 9.8
—14.7
—Ji

Lil.7
l4.7
46.7

2.14
4.77

10.48
g.L12

6.0
6.4
5.8

6.6
+ 7.9
÷20.4

36.7
36.2
31.31

1.56
1.30
1.11
0.60

2.6
2.5
2.5
2.5

The results demonstrate that hypovolemia
stimulates renin despite significant hyperkalemia.
Volume expansion suppresses renin in the presence
of hypokaleinia. Volume is a more potent stimulus
than potassium in the regulation of renin release.

THE B LATIV INFLUENCE OF POTASSIUM (x+)
VASCULAR V0LU?* (Iv) IN THE REXPJLATION OP ALDO-

STEROME (ALDO) SECRETION. Carl V. Oettinger and
James 0. Wells, Veterans Administration Hospital,
ory University, Atlanta, Georgia.

Aldo secretion has been shown to be influenced
by a variety of factors including the renin angio-
tenein system, P, ACTH, prostaglandins, the sodium
ion and an unidentified pituitary factor. It is
the purpose of this experiment to describe the
competitive relationship between IC and iv in the
secretion of aldo.

Three normal dogs were henodialyzed between
4 arid 5 hours under light pentobarbital anesthesia
to produce the opposing stimuli to aldo secretion
of 1) hypokalemia with hypovolemia and 2) hyper-
kalernia with hypervolemia. Each dog was repeti-
tively studied and served as its own control. The
following table represents the data obtained:

Hypokalemia Byperkalemia
Detionwvi

A Hot Aldo P
Volume P'pansionv'

A Hot Aldo IC÷

Cont.
1 hr.
2 hr.
3 hr.
4 hr.
5 hr.

-
— 1.8
— 5.2
—14.9
—20.9

37.7
38.7
38.7
42.3
44.0

3.0
3.0
3.0

10.3
25.7
?.:.:1

4.0
3.4
3.2
2.9
2.8
2.6

-
F 3.1
F 9.7
FlR.7

35.0
32.7
29.3

2.7 3.8
19.3 6.0
21.7 6.2
13.0* 5.3g 9.7* 6.1

*pcO.C,5

The results demonstrate that hypovolemia over-
rides the aide suppressing effect of hypokalemia at
all levels of volume depletion. H.ypervoleinia sup-

presses the aldo stimulating effect of hyperkalemia
when IV expansion exceeds 10%. Volume appear's to
be the predominant regulator of aldosterone secre-
tion in the intact normal dog.



•THE INFLUENCE OF DIETARY SODIUM,POTASSIUM AND RACE
ON URINARY KALLIKREIN ACTIVITY.A_Olshan*,J Mitas
RP Frigon*,RA Stone. VA Hosp.&U of Ca,San Diego,CA.
Our laboratory(JCI 60:l29,1977)has shown that re-

striction of sodium(Na)imtake is associated with
increased 24hr urinary kallikrein activity(UKa).
Moreover, white normotensives(WNT)on unrestricted
Na intake have higher UKa than black normotensives
(BNT) and black easential hypertensives(BH) have
much lower UKa at both unrestricted and restricted
Na intake than white essential hypertensives(WH).
We measured the effect of simultaneous manipulation
of dietary Na and potassium(K)intake in 71 patients

(17 WNT,28WH,12 BNT,14 BH). Dietary Na ranged from
10 mEq/day to unreatricted(> 100 nEq/day)and dietary
K ranged from low(40 mEq/day) to unrestricted to

high( 180 mEq/day). Steadystate was confirmed by 2-3
consecutive 24-hr urinea for Na and K before Uka
was determined. UKa va 24-hr urinary:

Na K K/Na
WNT r=-. 336 r=.663 r=.735 There was no correla-

p0.05 pcO.005 p<O.O0l tion in any group be-
n=26 n=18 n=2l tween UKa and urine

WI! r=-.429 r=.412 r=.765 volume or renal blood
p<0.0Ol p<0.005 p<0.OO1 flow/m2 determined by
n57 n=57 m.57 PAR infuaion. Supine

BNT r=-.481 r=. 325 r=.749 and ambulatory plasma
pc0.02 p>O.2 p<0.005 renin and aldosterone
m=26 m=l5 n=lS measured in WH and BR

BR r=-.251 r=.162 r=.059 also did not corre-
p>0.2 p0.4 p0.7 late with UKa. We
n=25 n=25 n=25 conclude that there

is multifactorial regulation of UKa; l)K and Na in-
take regulate UKa; 2)the degree to which K and Na
intake affects UKa is modulated by race and the
level of blood pressure.

FUROSENIDE(F)ANTIHYPERTENSIVE EFFECTS ARE ASSOCIA-
TED WITH THE KALLIKREIN-KININ SYSTEM. A Olshsn*,DT
O'Connor*,RP Frigom*,RA Stone. VA Hospital and U of

Calfiornia, San Diego, CA.
Chronic diuretic therapy in hypertensive subjects

may lower blood pressure by intravascular volume
contraction or decreased peripheral vascular re-

sistance.Our previous research(Clin Res 26:293A,
l978)haa shown that thiazide therapy reduced blood
pressure in hypertensive men with a concomitant in-
crease in 24-hr urinary kallikrein(UKa,an index of
renal activation of the vasodilatory kallikrein-

kimin system)but no significant change in plasma
renin activity or whole blood volume(WBV). To de-
termine the roles of altered volume and the vasodi-

latory kallikreim-kinim system in response to
steady state F therapy we studied 12 white men with
essential hypertension. Protocol included control
placebo(C) or F(40 mg/day)for I month. During each
period we measured mean arterial pressure(MAP),su-

pine and ambulatory plasma remin activity(SPRA,
UPRA),WBV(using Cr51 rbc's and 1-125 albumimweight
(WT) and UKs. Results as mean SEM:
MAP WT WBV SPRA UPRA UKa11 i ml/m' mgA1/ml/hr EU/24hr

C 108.6 86.8 5876 0.41 1.82 8.37

F 101.0 86.3 6808 0.34 1.90 13.68 Results
were ana-

lyzed by paired t-tests. MAP was significantly re-
duced(pcO.02)on F vs C but was not accompanied by
significant changes in WT or SPRA and UPRA. Both

UKs(pcO.05)and WBV(p<0.Ol)significantly increased
during steady state F therapy. We comclude:l) F's
antihypertensive effect in these patients is not

explained by changes in WT,WRV or PRA;2) F's effect
is strongly correlated with increased activity of
the vasodilatory kallikreim-kimin system.
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•INTERSTITIAL RENIN CONCENTRATION AS MONITORED IN
RENAL LYNPH. C.C.C.O'Norchoe, H.M.Jarosz5, K.H.
Llbertine*, and P.J.O'Morchoe*. Departments of
Anatomy and Patholor,Loyola University of Chicago
Stritch School of Medicine, Naywood, Illinois.

The renin content of renal hilar lymph (ilL) was
compared with arterial (AP) and renal venous (VP)
concentrations under control and experimental con-
ditions in the anesthetised dog. Control values in
19 animals showed ilL concentrations of renin to be
3.1(O.!42 SE) times that of VP and 10.8(1.25 SE)
times the arteriovenous difference. These high
levels were interpreted as evidence that ilL ob-
tains its major renin component from the intersti—
tium in the vicinity of the juxtaglonerular com-
plex. Ureteric obstruction caused rapid 2 to 8
fold increases in renin concentration of both HL
and VP. Ureteric pressure increases to 10 and 20
mm Hg in 8 animals induced relatively minor fluc-
tuations in lymph and plasma renin concentrations.
The average increase in concentration when pres-
sure was raised to 20 mm Hg was )42% for HL and 39%
for VP. The effect of furosemide administration
on renin concentrations varied with the ertent of
the diuretic response. At doses of 5 mg/Kg in-
creases of up to tenfold in HL and VP occurred,
whereas at doses of 0.001 mg/Kg no consistent
effects were seen. The findings of the study show
that a strong positive correlation exists between
interstitial renin, as monitored in lymph, and
renal venous plasma levels. Thus, increases in
renin secretion were reflected in a comparable man-
ner in ilL, VP and AP. When experimental conditions
were reduced so as to have minimal effects on renin
output, the pattern of change was also similar in
ilL and VP.

EFFECTS OF CONTINUOUS AMBULATORY PERITONEAL DIALY-
SIS (CAPD)ON THE RENIN ANGIOTENSIN SYSTEM. Daniel
H .Osmond,*Arline Y.Loh,*Nicholas Donthros ,*Dimitrios
G.Oreopoulos,and Abraham Rapoport. Dept. of

Physiol. & Medicine, Univ. of Toronto, & Toronto

Western Hospital, Toronto, Ontario, Canada.
Apparent hypotensive effects of CAPD drew our

attention to possible body losses of hypertensive
substances in dialysis effluent. Two litres of
such fluid were obtained after 4 hours of dialysis
in each of 2 women,one in renal failure,the other
anephric hysterectomized,and concentrated for
analysis. Renin activity by radioimmunoassay (New
England Nuclear) wasl 10,000 ng angiotensin/2L/l8
hr. incubation at 37 C in both subjects. Renin
concentration values were surprisingly similar to
renin activity in both women,suggesting that angio-
tensinogen (renin substrate) was not rate limiting
in either test,snd values of>116,000 ng angio—
tensin/2L/l8 hr. were found in each case. The
product of the various incubates of CAPD effluent
was also found to have angiotensin—like pressor

activity by bioassay in the rat. Further,large

quantities of prorenin were demonstrated by cryo-
activation end trypsinization (Circul.Res.Supp. 1
40, 171,1977; Lancet 1,102,1978) . We propose that
most,or all, of the "renin" in the anephric ,at
least,was derived from prorenin (known to be pre-
sent in the plasma of anephric and normal subjects)
which became activated in the peritoneum and/or
during subsequent handling of CAPD fluid in the
cold (cryactivstion, Can .2 .Physiol .Phsrmacol. 51,
705,1973) . Trypsinization also increased the
apparent substrate concentration,suggesting the
existence of "prosubstrate" as well. Thus,the
large daily losses of renin system components may
contribute to the fall in blood pressure in CARD
patients.
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•RENAL AND URINARY PROSTAGLANDINS E (PGE) IN THE
POLYURIA OF ACUTE RENAL ARTERY STENOSIS.
P. Pletka, J. W. Agar,* J. Hull,* R.B. Hickler,
R. Rossetti,* and H. Ethier.* Univ. of Mass. Med.
Ctr., Dept. of Med., Worcester, Massachusetts.

A role has been postulated for prostaglandins
(PG) and the renin—angiotensin system for the poly—
uria in acute renal artery stenosis. In order to
evaluate this role renal vein renin activity (RVR),
renal venous (RPGE) and urinary PGE (UPGE) were
measured by radioimmunoassay tn 8 anesthetized dogs
before and after 60% unilateral renal artery con-
striction (C).

C resulted in 21±1.4 (SE) inmHg increase in NAP,
a 79% decrease in GFR and 77% decrease in urine
volume on the constricted side (S), and a 393% in-
crease in urine volume on the non—constricted side
(NS), (p<O.OOl). Renal blood flow decreased from
4.12 to 3.55±0.21 ml/G/inin (p<0.OS) on MS
but GFR remained unchanged. RVR on S increased
from 7.04±1.6 to 69.0±14.5 ng/ml/hr and on NS from
7.46±2.10 to 32.5±14.0 ng/ml/hr (p<O.OO1). RPGE
did not change %result of constriction on either
S (178.9±40.6 pg/mi) or NE (172±37.4 pg/mI). UPGE
increased from 20.46±4.70 to 46.37±22.8 ng/hr on NS
(p<0.05), and decreased from 19.3±3.20 to 9.64±2.30

ng/hr (p<O.05) on S, these changes were accompanied
by increases in urine sodium excretion (UNSV) from
37.6±9.30 to 77.5±21.1 mEq/min (p<O.05) on NS, and
decrease from 41.03±11.43 to 4.90±0.65 mEq/min
(p<O.01) on S.

It is suggested, therefore, that the contra—
lateral polyuria and natriuresis occurring follow-
ing acute renal artery constriction may be the
result of increased urinary PGE excretion, which
is not, however, reflected by increased RPGE.

•FAILURE OF RENAL BLOOD FLOW AUTOREGULATION IN CON—
TRALATERAL KIDNEYS OF GOIDBLATT HYPERTENSIVE RATS.

D.W. Moth, J. Rudulph, R. Roy*,andL.G. Navar.
Univ. of Alabama Medical Center, Birmingham, Alabama

Experiments were conducted to evaluate the auto-
regulatory ability of the contralateral kidney of
pentobarbital anesthetized Goldblatt hypertensive
rats (GM) after acute changes in blood pressure
(BP). Glomerular filtration rate (GFR) was deter-
mined with clearance techniques and renal blood
flow (RBF) was measured with an electromagnetic
flowprobe Tn 11 GH and 13 control animals. Renal BP
was altered by constricting a clamp between the
renal arteries. At a Spontaneous BP of 163+6 mmHg
(÷SEM), kidney GFR in the GM animals was 1.30+.07
rnl/n,ii, and RBF was 6.l+.li ml/min. When renal BPwas
reduced to 120+1 mmHg by constricting the aortic
clamp, GFR was significantly reduced .78+.1 mi/mm
and RBF decreased to 5.3+.4 mI/mm (both p<.O5).
During reduction in BP from 160 to 120 mHg, urine
flow fell approximately 5 fold while sodium excre-
tion decreased 30 fold. In control animals GFRwas
unchanged with B? alterations from 135 to 115 mmHg.
The efficiency of adjustments in renal vascular re-
sistance were expressed as an autoregulatory index
(Al) as the fractional change in RBF/fractional

change in B?. Control animals demonstrated an Al of
0.21-i-.04 compared to 0.66±.08 for the GH rats (p<
.OO1T. These observations document the less effic-
ient autoregulatory function of the contralateral
kidney of two kidney Goldblatt hypertensive rats.
These data indicate that normal clearance function
in the contralateral kidney is dependent on ele-
vated BP and may be of pathophysiologic importance
in the maintenance of the renal vascular hyper-
tensive state in this model.

LACK OF ASSOCIATION BETWEEN HENODYNA)IC AND
HORMONAL EFFECTS DURING ANTIHYPERTENSIVE THERAPY.
Patterson Russell, Paul Whelton, Roger Wyndham*,
Karen Schulz*, and Gordon Walker. Johns Hopkins
Medical Institutions, Baltimore, Md.

Twenty outpatients (pta) with essential hyper-
tension, whose diastolic blood pressures (DBP)
were> 104 mmHg after 3 weeks of hydrochlorothta-
zide (0) 50 mg BID were studied to assess the

effects of propranolol (F), hydralazine (H) and D
in varying combinations on systolic blood pres-
sure (SBP), DBP, pulse rate (PR), weight (WI) and
plasma renin activity (PRA). The combination of
F, H, and D provided the best antihypertensive
effect with significant (p..OO1) reductions in
SBP, DBP and PR despite insignificant changes in
PRA and WI.

Comparison of the following additional drug
regimens has thus far been completed in eight pts.
Results expressed as mean SEM:

D+P+H
SBP minHg 131+8
DBP inniNg 88+4
PR beats/mm 68±3
WI lbs 191+13
PRA mg/mi/hr .8+.5

The pts on P alone had
but their SBP, DBP and MT

higher (p<.O5) than those on the combination of
D+P+H. In contrast, those on D+P+H had the lowest
SBP, DBP and MT but unchanged PRA as compared
with initial D therapy. These data demonstrate
the lack of association between changes in blood
pressure and PRA during antihypertensive therapy.

ACTIVE (AR) AND ACID ACTIVATED RENIN (AAR) IN
REN0VASCUTAR HYPERTENSIVE PATIENTS (RVH): RESPONSE
TO LOW Na INTAKE. Efrain Reisin* and John K.

McKenzie. University of Manitoba, Winnipeg,
Manitoba.

AR, AAR, total renin (TR) and the AR/APJ( ratio
in renal vein samples of RVH patients while off
antihypertensive meications were determined dur-
ing unrestricte Na diet (Group I: 5 patients
with urinary Na excretin N + 246 193 mEq/
24 hr) and during low Na intae (Group II: 4 pa-
tients UVN + 40 14 mEq/24 hr). Diagnosis of
RVH was mate by nephroangiography and by plasma
renin activity differences (Renal veinJarterial
01.5). Results expressed as Mean SE (ng/ml/3
hr) of the stenotjc side (S) and non—stenotic side
(NS) are shown in the following table:

Group I Group II
S NS S MS

AR 321 10 103 21* 568 269 299 181
TR 439 79 278 36 835 395 502 263
AAR 119 50 175 24 267 153 204 89
AR/TR 77* .07 .38 .03** .59 .12 .46 .14

* P<O.05; ** P(O.02 (paired t test)
CONCLUSIONS: In sodium depletion, release of

active renin and acid activated renin are both
stimulated in the stenotie and the non—stenotic
sides with acid activated renim showing greater
degree of stimulation in the stenotic side. In
sodium repleted States, only active renin from the
stenotic side showed stimulation. These findings
indicate that more acid activated renin may be
converted to active renin in the stenotic side in
sodium repletion.

P÷H
146+6 162±10 171±7
99+4 103+6 111±5
70+4 634 83±2
194+14 19515 194±15
.2+.1 .l±.1 .2±.l

the lowest PEA and PR,
were significantly
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THE EFFECTS OF HYPERTENSIVE AND NON-HYPERTENSIVE
DOSES OF ANGIOTENSIN 2 ON PRA AND ALDOSTERONE IN

THE NEWBORN LAMB. S.R. Siegel, P.W. Nathanlelsz,*
and D.A. Fisher.* Harbor Gen. Hosp/UCLA Med. Ctr.,
Dept. of Pediatrics, Torrance, CA

PRA and arigiotensin II (All) levels are high
during the neonatal period; their role in regula-
tion of plasma aldosterone (aldo) and sodium excre-
tion are not clear. In the present study we meas-
ured the effects of A11 on these parameters in the
newborn lamb. Six lambs (Grp 1) were treated with
a continuous Infusion of 0.025 ug/ky/min of A11 for
30 mfn and 7 lambs (Grp 2) with 0.25 ug/kg/min. PRA
plasma aldo,serum Na and K were measured at 5, 15,
and 30 mtn. of the Infusion, and 30 mm after stop-
ping. GFR by creatinine clearance (Ccr), urine Na
and K and continuous aortlc blood pressure (BP)
were measured. Baseline PRA (24.5+2.3 ng/ml/hr)
(1.1 and SEM) (Grp 1) and 22.9 + 3.5 (Grp 2) decreas-
ed to 13.6 + 0.8 ng/ml/hr and 13.0 + 2.2 respectie-
ly (pz.Ol) at 30 nun of A11 infusion. Plasma aldo
increased from 17.4 ÷ 5.0 ng/dl (M and SEM) (Grp 1)
and 14.7 + 3.9 (Grp 2) to 32.1+5.9 and 36.9 +6.3
respectivly (p<.01) 30 mm of infusion. Mean BP
did not Increase In Grp 1, and increased 30 lmlHg in
Grp 2. There were no significant changes in Ccr or
urine flow in either grp. The baseline to peak
PRA and aldo responses were similar in the two grps.
Urine Na excretion was not altered in Grp 1 and
Increased from 0.146 + 0.07 mEql3O mm (M and SEM)
to 1.65 + 0.26 (p<.05T in Grp 2. There were no
changes in serum Na, K or urine K excretion in
either grp. Conclusion: A non-hypertensive dose
of A11 directly suppresses PRA and stimulates aldo
as effectively as a hypertensive dose in the new-
born lamb.

EX-VIVO RENAL ARTERY RECONSTRUCTION FOR "INOPERABLE"
DISTAL RENAL ARTERY LESIONS.Oscar Salvatierra .Jr.*
and Ronald Stoney,e introduced by William Nnend.tlrii—
versity of California, San Francisco, California.

Severe lesions involving the distal renal artery
and its branches are usually not amenable to in-si-
tu repair. The emphasis of this study was the re-

pair and salvage of kidneys deemed inoperable by
customary in—situ techniques. 25126 kidneys have
been salvaged, including 4 solitary kidneys and 4
with previous failed in-situ surgery.Followup is 8
mos. to 6 yrs. The lesions represented extensive fi-

bromuscular dysplasia(19),large aneurysms(3), and
other (4).Severe hypertension was present in all pa-
tieiits, except those with aneurysms.

In all repairs, the kidney was temporarily exteri-
orIzed on continuous hypothermic perfusion.The dis-
eased arterial segment was then excised with sequen-
tial anastomoses of the remaining normal renal art-
ery branches performed to a branched arterial auto-
graft.Mean ischemia time for repair was 73 minutes.
Postoperative renal function was assessed by 1-131
Hippurate renal scintographic scans on the 1st post.
operative day and by serial serum creatinines. Ex-
cluding the one failed case, 84t of the postopera-
tive renal scans were normal; i6 demonstrated mild
transient impairment of function in the operated
kidney. Only 1 patient had a transient creatinine
elevation—-maximum 2.4 mg.

The arterial autografts used for renal artery sub-
stitution in these cases have shown no degeneratior
with excellent durability demonstrated upto 6 yrs.

19/21 hypertensive patients were cured or improv-
ed.The other 2 patients have contralateral lesions
not yet repaired.6/19 have been followed for more
than 3 years.
The method described extends the potential for re

nal artery reconstruction to most renal vascular ic
sions, reserving nephrectomy for the infarcted or
severely atropic kidney only.

•NONUN1FORM ANTAGONISM B'( SARALASIN (s) OF MULTIPLE
INTRARENAL EFFECTS OF ANGIOTENSIN II (All). R.w.
Steiner* and R.C. Blantz, Dept. of Medicine, Univ.
of Calif. and VA Hospital, San Diego, Calif.

It is generally assumed that S uniformly re-
verses peripheral and intrarenal effects of circu-

lating All, thereby unmasking phenomena mediated by
endogenous All. We tested this hypothesis in a
micropuncture study of plasma volume expanded (PVE)
Munich-Wistar rats. Group I (n=6) received a
pressor infusion of All (0.06 ijgfkgfmin). Group 2
(n=6) continuously received both All and an S infu-

sion (4 ig/kg/min) sufficient to return arterial
pressure to the pre-AIt level. Normal control
values (NC) are derived from 25 PVE rats not re-
ceiving All or S (sngfr = nephron filtration rate,

ni/mm; P transgiomerular hydrostatic pressure
gradient, mm Fig; rpf glomerular plasma flow, nil
mip; AR and ER5= afferent and efferent resistances,

lO dynes.s/cm ; LA glomerular permeability co-
efficient, nl/s/g/mm Hg; mean±SEM, p<O.O5 vs. NC;
•i- p<O.OS vs. All).

sngfr P rpf AR ER L A

NC 60±2 39±1 263±13 10±1 8±1 .04t.Ol

All 37±2* 52±2* 106±5* 25±3* 22±1* .03±.O1*

AlI+S 42±3* 32±2*t 165±l3*t 20±3* ll±2t .lO±.O2
S reversed both the reduction in L A and the in-
crease in ER mediated by All. Howver, AR remained
high in AII+S so that rpf was not restored to NC
values and P fell below NC. Conclusions: 1) S
infusion completely reversed the effects of circu-
lating All on arterial pressure, L A, and ER. 2)
For unknown reasons, S infusions wgich effectively
antagonized All effects on peripheral resistance
did not reverse the increase in AR mediated by All.
3) Investigational infusion of S may not delineate
important effects of endogenous AU on the process
of glomerular filtration.



• NOREPINEPERINE (NE) AND PLASMA RENIN ACTIVITY (ERA)
IN CHRONIC RENAL FAILURE: EVIDENCE FOR INTERACTING
ROLES IN HEMODIALYSIS HYPERTENSION. Stephen Textor
Haralambos Gavras*, Charles Tiff t, and David Ber-
nard. Hypertension & Renal Sections, Boston Univ.
Medical Center, Boston, Ma.

Abnormalities of both adrenergic and renin—angio
tensin systems have been demonstrated in patients
on RD but their interrelationships have not been
defined. We measured Plasma Renin Activity (PEA)
and Norepinephrine (NE) in an RD population before
and after RD treatment with vigorous ultrafiltra-
tion. PRA significance was further assessed by
angiotensin blockade (Saralasin) before and after
RD. Patients were separated to 2 groups: Group I,
PRA rise <30%, Group II, PEA rise >30%.

Group I (n'12) Group II (nl2) GI vs Gil
PEA: 1.07 pre RD 8.8 P<O.02

1.08 post RD 18.5 P<O.Ol
NE: 454 pre HP 271 MS

287 post HD 397 MS
NE: —166±45 +126±46 P<O.Ol

No C1 patient ever demonstrated All dependence.
In C11, A11 dependence was common (8/il) after HP;
correlation of post—HP PEA and All dependence was
significant (P<0.OOl). Absolute levels of NE were
not different between 0I and Gil, but NE uniformly
decreased in GI during HD, while it uniformly in-
creased in Gil (P<0.01). There was a direct corre-
lation between changes in PEA and in NE (R=0.74,
P<0.01) induced by RD.

We conclude: hemodialysis mobilizes the renin—
angiotenain system to maintain hypertension in a
large portion of RD patients. The close correlation
with plasma norepinephrine indicates a direct inter-
action between adrenergic and renin—angiotensin
system in chronic renal failure.

CHANGES IN RENAL BLOOD FLOW IN ESSENTIAL
HYPERTENSION DURING CLONIDINE THERAPY.
C. Thanano avarn,* P. Eggena,* J.D. Barrett,*
M. S. Go ub,* and N. P. Sambhi, Hypertension
Div., V. A. Hospital, Sepulveda, Ca.

We have previously reported that patients with

essential hypertension, during long term clonidine
(CLO) therapy, showed bidirectional changes in
endogenous creatinine clearance that correlated
significantly with changes in plasma renin activ-
ity (PRA). In 10 additional patients we have
measured glomerular filtration rate (GFR), renal
blood flow (RBF) and blood volume (By) using the
disappearance of 99Tc, 1311 hippuran, and RISA,
respectively. All patients received 0.2 mg
clonidine t.i.d. as the sole antihypertensive
medication. GFR, PRA, and BV did not change
significantly after 1 wk and 12 weeks of clonidine
therapy. Mean blood pressure fell from 121 3
at control to 108 2 mHg at 12 weeks (p < 0.05).
RBF decreased significantly from 343 25 to
249 30 mi/mm (p < 0.05) at 12 weeks. There
was no significant correlation between the changes
in RBF and mean blood pressure. Changes from
control of PRA and GFR were small and bidirect-
ional but showed a significant negative correla-
tion with each other Cr = -0.74, p < 0.001).
Conclusions: 1. Changes in GFR and PRA correlated
significantly. 2. Chronic clonidine therapy was
associated with a significant reduction of RBF.
This reduction was not associated with changes in
PRA, BV or mean blood pressure and did not affect
GFR.

A Na—RETAINING RUNORAL AGENT IN EATS SUSCEPTIBLE
TO NaC1 HYPERTENSION. L. Tobian, 5. Lange,* 5.
Ivai,* K. Hiller,* M.A. Johnson.* Univ. of Minn.
Hosp., Minneapolis, and Brookhaven Lab, Upton, N.Y.

Dahl "5" rats become hypertensive when fed a
high NaCl diet but remain normotensive on a low
NaCl diet. Dahl "K" rats are normotensive on
either diet. Isolated "S" kidneys excrete 50% less
Na than "K" kidneys. Therefore, we searched for a
Na—retaining hormone in "S" rats. Kidneys were
isolated from normal rats and perfused at 125 mm
lig with blood from Dahi "S" and "R" rats, all on
low NaCl diets. Kidneys and adrenals had been ex-
tirpated from the perfusing rats. During 30 min-
utes of perfusion, the isolated "normal" kidneys

excreted 130 iEq Na/min/lOO gm kidney during 28
perfusion experiments with blood from "R" rats.
The "normal" kidneys excreted 66 iEq Na during 23
perfusions with blood from "S' rats. Thus the
normal kidneys excreted half as much Na when per-
fused with "S' blood compared to "K" blood (p<.O5).

Seemingly, a Na—retaining humoral agent is present
in the blood of "S" rats on a low Na diet. Then
both "S' and "K" perfusing rats were continuously
expanded with 2/3 blood—l/3 Ringer's at 5% of body
weight per hour. This expansion induced the ap-
pearance of a natriuretic humoral agent in the
blood of both "5" and "R" rats so that after 45

minutes of expansion, the isolated kidneys had in-
creased their Na excretion to 288 iEq/min when per-
fused with "R" blood and to 163 uEq/min when per-
fused with "S" blood. Again, Na excretion with "S"
blood was 43% lower (p<.O5). Moreover, perfusion
with "S" blood induced a 16% higher renal vascular
resistance than with "R" blood (p<.000l), while GFR

remained unchanged. The Na—retaining humoral ef-
fect in "S" blood could lead to Na retention in
vivo which could induce NaC1 hypertension.

RENIN RELEASE BY OUTER AND INNER CORTICAL SLICES
OF CAT KIDNEY. DIFFERENCES IN THE RATE OF RELEASE
AND IN THE RESPONSE TO NOR—EPINEPIiRINE. gg
Torretti and Susan F. Weinberger*. S.U.N.Y.Upstate

Medical Center, Departments of Pharmacology and
Medicine, Syracuse, New York.

Slices of outer and inner cortex from the kid-
neys of 10 cats were pre—incubated for 15 minutes
at 37 C in Krebs—Ringer—bicarbonate with ascorbic

acid 6x1O3 M gased with 95% 02 and 5% CO2. They
were then placed in fresh medium of equal composi-
tion and kept in a Dubnoff metabolic shaker for
one hour, at the end of which the flasks were
placed on ice and the slices promptly removed.
Renin concentration in the medium was estimated by
RIA of angiotensin I generated from homologous
substrate at pH 5.5 . Slices from outer and Inner
cortex of each animal were incubated with and
without nor—epinephrine 10— N. Results are expres-
sed as ngAI/hour per mg of wet tissue incubated for
one hour, and were analyzed by paired t test.

Renin release : ngAI/h per mg of tissue
imcubated for one hour. Mean S.E.M.
Cortical Control Norepinephrine p

zone
inner 12.4±2.0
outer 19.6±2.3

p <.001
In the cat, as in other laboratory animals,

there is a renal tissue renin concentration gradi-
ent decreasing toward the deep cortex.The rate of
renin release in vitro follows such gradient. How-
ever, the results suggest differences in the re-
sponse of deep and superficial JGA's to sympathetic
neurotransmitters, and warrant further character-
ization of such differences.
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26.4±3.6 <.01
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EFFECT OF GUANABENE COMPARED TO PLACEBO IN
PATIENTS WITH HYPERTENSION. Barry it. Walker,
Svetislav It. Vanov*, and Jerome A. Gold*. Wyeth

Laboratories, Philadelphia, Pa.
A new centrally acting antihypertensive

agent, guanabenz (C), was compared in a randomized
double—blind multicenter study to placebo (P) in
155 patients completing 4 weeks of treatment.
Pretreatment supine diastolic blood pressures
(SDBP) were between 90-129 xmnHg. In the 76 P
treated patients mean SDBP decreased from 105 to
101 esaHg.; whereas, 79 C treated patients had a
mean SDBP decrease from 104 to 92 irinllg. (p<O.05).
Doses up to 24 mg. b.i.d. of C were used.
Clinically significant individual decreases in
SDBP were found in 53 C (677.) end 28 P (37%)
treated patients. Eight 0 (107.) and 23 p (37%)
treated patients had no decrease in SDBP.
Side effects, limited mostly to mild sedation
and dry muth, usually occurred within the first
two weeks, were well tolerated and were found
in about twice as many G as P treated patients.
No drug related laboratory or ECG abnormalities
occurred. These results suggest that C is an
effective well-tolerated antihypertensive drug.
In addition, an incidence of side effects was
obtained in P treated hypertensive outpatients
under double-blind controlled conditions. Such
data is importsnt for the evaluation of the
specific incidence of drug related side effects

in hypertensive patients.

COMPARISON OF MEDICAL AND SURGICAL THERAPY IN
RENOVASCULAR HYPERTENSION. Paul Whelton, Andrew
llarris*, Patterson Russell, Patrick Wslsh*, Mel-
ville Williams*, Don Harrington*, Robert White*snd
Cordon Walker. Johns Hopkins Hospital, Halt., Nd.

The value of medical (NED) and surgical (SUR)

therapy was compared in patients (pta) with radio-
logically proven unilateral renovascular disease
and presumed ischemia. All had renal vein renin
ratios (RVR))l.5 and differences (RVD)>l ng/nl/hr.
Diastolic blood pressure was evaluated initially
(DBPO), and at 6 (DBP6), 12 (DBPI2), 18 (DBP18)
and 24 (DBP24) months of therapy. Follow-up> 12
months was obtained in 28 pta (15 51111:13 NED) and
) 24 months in 21 pta (13 SUR:8 NED). In the for-
mer group, fibrous dysplasia was present in 7 of
the 15 SUit pta and 2 of the 13 NED pta.

N SUR NED

RVR 28 5.1+1 4.8±1
RVD (ng/ml/hr) 28 6.0+1
DBPO mmllg 28 109-14 107±3
DBP6 mmHg 28 88+3 99±3
DBP12 nmdlg 28 90+2 94-1-4

DBP18 ssoHg 21 90+3 93+4
D8P24 nsnHg 21 87+3 97+4
In SUR pta, 60% were cured at6 months (DBP

90 mmHg on no medications), DBP6t.DBPO (pc.001)
andCNED DEl'S (p <.05). However the apparent cure
rate dropped to 40% at 12 months and DBPs in NED
and SUR pta were not significantly different at 12,
18 and 24 months. All 3 SUit pta who were cured at
6 months but subsequently required medications had
arteriosclerosis. Thus, these data demonstrate
the importance of long-term follow-up in comparing
surgical and medical therapy of renovascular
hypertension especially in patients with arterio-
sclerotic vascular disease.

RELATION BETWEEN DIURETIC ANTIRYPERTENSIVE THERAPY

AND RENIN ACTIVITY IN ESSENTIAL HYPERTENSION. R.N.
Wyndham*, P.K. Whelton, R.P. Russell end W.G. Wal-

ker; (intr. by Saul Roskes). Johns Eopkins Hos-
pital, Baltimore, Maryland.
The relation between blood pressure response to

therapy and renin-aldosterone status was examined
in 137 ambulant subjects, aged 19 to 42 years,
with essential hypertension. Plasma renin acti-
vity (PEA), plasma aldosterone (PA) and urinary
sodium/crest mine (Na/Cr) were determined prior to
therapy. All were treated with salt restriction
and hydrochlorothiazide(HCTZ). Blood pressure
(NBP) was expressed as the average of the supine
and standing mean arterial pressures. Changes in

NBP (ANBP) reflect the difference between the ini-
tial and first follow-up NBP. The patients were
divided into three groups: Group I, PRA<.05;
Group II, .O5PRA<l.O; Group III, PRAI.O.
Results (mean SEN):

Group I _________
N 49
Initial NBP (mmHg) 12 1±3
PRA (ng/ml/hr) <.05
PA (ng/dl)
Na/Cr (mEq/mg) .08+. 01
HCTZ (mg/24 hours) 63T4
ANBP (assllg) -15±2

Response to therapy (ANBP)
three groups, and NBP(lOS nnHg was achieved in 397,

of Group I, 417. of Group II, and 327. of Group III.

Indeed, the 7 subjects with the highest PEAs 2
ng/ml/hr) had 5ANBP of -17+6 imnllg and in 4 (57%)
follow-up NBP was C 105 surilg. These data demonstrate

that diuretic therapy is equally effective in the

treatment of essential hypertension throughout
the range of PEA observed in these studies.

Immunology and Pathology

INHIBITION OF THE ALTERNATIVE COMPLEMENT PATHWAY BY

A LOW MOLECULAR WEIGHT FRACTION FROM NORMAL HUMAN

SERUM. Patricia J.Baker,* Thomas F.Lint,* and
Stephen G.Osof sky (intr.by C.Richard Norris) .Duke
Univ.Ned.Ctr.,Dept.of Peds,Durham,N.C. and Rush Med.

Ctr. ,Dept.of Inmunology,Chicago,Ill.
Guinea pig erythrocytes bearing human complement

(C) components C4b and C3b (GPEAC43) are efficiently
lysed during activation of the alternative C pathway
in normal human serun(NES). Complete inhibition of
lysis occurred on addition of a low molecular weight

fraction(LF) separated from 14115 by ultrafiltration

(Amicon PM1O) and concentration(Amicon UN2) to the
original volune.The inhibitory activity was assayed
by incubation of io7 GPEAC43, LF, and dilute MIS in
buffer containing 10mM EGTA and 7mM Mg. In the
absence of LF, NHS (1:90—150 final dilution)gave 50%
lysis;addition of LF(l:6final dilution)reduced lysis
by)80%. Preincubation of LF with the serum source

was not required for inhibitory activity.Treatment
of cells with LF,followed by washing,did not reduce
their ability to be lysed by dilute NHS.When LF was

present during zymosan activation of serum, a con-
centration—dependent suppression of C3 conversion

(crossed—immunoelectrophoresis)was observed; small
size and prevention of C3 activation are properties
shared with the C3 nephritic factor inhibitor from

a patient with membranoproliferative glomerulone—
phritis(Halbwachs et al. ,J.Immunol.120:1776,1978).
Serum from 14 children with glomerulonephritis of

varying etiologies was similarly fractionated.Each
LF inhibited lysis,with the average suppression

being approximately the same as LF from 14115. In con—
clusion,the(MO,000 dalton fraction of serum from
renal patients and normal volunteers contains am

activity which inhibits, and may play an important
modulatory role in,the alternative C pathway.

66
121+1
.34±.03

8.6±1.3
IO+.Ol
63+3
-13+2

was similar

Group III
22

12 3+3

l.66±.l2

10.6±2.6
08-i-. 01

65+7
—13+2
in all
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THE NEPHRITIS OF WEGENER'S GRANULOMATOSIS. James
E. Salow, 1. Antonovych, A.S. Fauci*, andT
Wilson. NIH, Bethesda, MD; Armed Forces Institute
of Pathology, Washington, DC; and Scripps Clinic
and Research Foundation, La Jolla, CA.

Wegener's granulomatosis (WG) presents as a
triad of granulomatous inflammation of the upper
and lower respiratory tract and glomerulonephritis
(GN). Renal biopsies from 22 patients were studied
by light, fluorescence and electron microscopy.
Patients were classified as clinically active or
inactive by the abnormality of the urine sediment
at the time of biopsy. Patients with inactive GN
(7), all of whom were on immunosuppressive therapy
at the time of biopsy, rarely showed pathologically
active lesions. 1gM and C3 were seen irregularly
in healing or sclerotic lesions in 4/6 cases. At
the time of biopsy only 3/15 patients with active
GN were receiving immunosuppression for >1 mo.
Renal biopsy characteristically demonstrated

focal, segmental GN with florid, usually eccentric,
crescents and contiguous periglomerular inflam-
mation causing disruption of Bowman's capsule.
Focal interstitial inflammation was frequent, but
only 1 instance of true vasculitis was observed.
Scant focal, segmental 1gB and C3 were observed in

7/8 cases studied. Interstitial Ig and C3 were
seen in 5/9 active but 0/6 inactive cases. EM

studies revealed no specific pathological charac-
teristics and extremely rare deposits (3/15 cases).
These studies emphasize the typical lack of either
vasculitic lesions or electron-dense deposits in
WG. Although low—grade deposition of Ig and C3
were seen in both active and inactive GN, the role
of immune complexes in the pathogenesis of WO is
uncertain.

IA NON-IMMUNOGLOBULIN C3 ACTIVATING FACTOR IN MEN-
BRANOPROLIFERATIVE GLOMERULONEPHRITIS. 8.G.
iow,* J.L. Roberts, and E.J. Lewis. Rush Presbyter-
ian St. Lukes Medical Center, Chicago, Illinois.

A non-immunoglobulin (Ig) alternative complement
pathway C3 activating factor (C3AF) has been ident-
ified in serum, plasma and glomeruli of a patient

with membranoproliferative glomerulonephritis and
subendothelial deposits. C3AF is functionally simi-

lar to C3 Nephritic Factor (C3NeF), being dependent
upon Mg++ and factor B, but not Ca++, Cl or C2. It
is labile at 60°C, but stable at 54°C to 56°C.

Unlike C3NeF, which appears to be an IgG directed
against the convertase, C3bBb,. C3AF is not identi-
fied by antisera to any subclass of IgG heavy or
light chains; it is not reduced in activity after
adsorption with antihuman y, or A immunoadsorb-
ents. C3AF precedes IgG on G-200 Sephadex chromato-
graphy and sediments at 20-24s. On DEAE A-SO it el-
utes at .Ol5M NaCl, while IgG is in the .005M void.
C3AF forms a cryoprecipitate with C3b inactivator-
accelerator (1H), resulting in altered BlH elec—
trophoretic mobility and sedimentation rate, but
does not appear to bind to C3, factor Bor conver-
tases in serum or gel. C3AF is not identified by

antihumari IgM,IgA,IgE,Clq,C4,C2,C3,C5,CRP,proper-

din,factor B,prothrolnbin,a-antitrypsin,a-macro-
globulin or fibrin. Antisera to C3AF do not react
at any dilution with human C3 or 1gB, but do ident-

ify a trace n component in human sera.

The patients glomerular deposits contain C3, 11H,
C3AF and properdin, but no Ig, Cl, C4 or C2. Nosim-
liar association of C3NeF with glomerular localiza-
tion of 11H or C3 has been demonstrated. We suggest

that locally deposited C3AF may bind g1H, thereby
perpetuating alternative complement pathway activa-
tion and complement mediated glomerular injury.

IMMUNOREGULATORY ABNORMALITIES IN SERA FROM MINIMAL
CHANGE NEPHROTIC SYNDROME (MCNS) PATIENTS. M.Beale,
P.Hoffsten, A.Robson and R.MacDermott Wash.tJ.Med.
Sch. and H. Hughes Med. Inst., St. Louis, MO.

The role of serum inhibitory factors in the
pathogenesis of MCNS is unclear. We obtained sera
from 9 MCNS patients in relapse or early remission
(on prednisone), 12 MCNS patients in late remission
(off prednisone), and B patients with other forms
of nephrotic syndrome (NS). The sera were evalua-
ted for their ability to inhibit normal lymphocyte

responsiveness to the mitogens ePHA, Con A, and
PWM, and to cell surface antigens in mixed lympho-
cyte culture (MLC). The table shows the mean ratio
of lymphocyte responsiveness in 20% patients sera
versus 20% normal sera.

Relapse or
Early Remission Late Remission

E-PHA .47+.06 (7/9) p <.001 l.06+.07 (2/12)
Con A .44+.07 (6/9) p <.005 .78+.09 (4/12)
PWM .734-.O5 (4/9) p <.05 .9O.O7 (2/12)
MLC .58i.16 (4/6) p <.02 l.16.l4 (2/12)

Sera from tICNS patients in relapse or early
remission but not late remission caused a signifi-
cant reduction (p<.O5 to p<.OOl) in lymphocyte
responsiveness. Sera from 4/9 to 7/9 MCNS patients
in relapse or early remission decreased lymphocyte
reactivity to less than 75% of that observed with
normal sera. Sera from only 2/12 to 4/12 MCNS
patients in late remission and 2/8 patients with
NS produced inhibition. These studies demonstrate
that sera of a majority but not all MCNS patients
inhibit lymphocyte activation. Inhibitory activity
is observed more frequently in MCNS patients in
relapse or early remission than patients with
stable remissions or MS and thus appears to corre-
late with the activity of the disease.

ThE NEPHROPATHY OF IDIOPATHIC MULTICENTRIC OSTEOL-
YSIS. William N. Bennett, Donald C. Houghton, and
Rodney K. Beals*. Univ. of Ore, Hith. Sci. Ctr.,

Portland, Oregon.
Progressive osteolysis with disappearance of the

carpal and tarsal bones occurs as a rare syndrome
associated with a serious nephropathy. The charac-
teristic skeletal changes have an onset in early
childhood and precede renal failure by 10-15 years.
The renal disease usually begins with asymptomatic
proteinuria. Hypertension and renal failure become
manifest late in the disease. The present case,
the nineth reported in the world literature, was a

22 year old white female who presented with carpal
and tarsal swelling and radiographic osteolysis at
age 2. Severe hypertension and axotemia were pre-
sent when the patient died of pneumonia and extra-
cellular volume depletion. There were no retinal
changes or hypertensive cardiovascular disease at

necropsy. Kidneys weighed 55 gm each with finely
granular surfaces. Microscopy showed proliferation
of vascular intilna and medial hypertrophy in renal

vessels of all sizes. Tubulointerstitial changes
reflected the severe small vessel disease. Al-
though some glomeruli were normal, others showed

hypoperfusion with several crescents noted. Al-
though similar skeletal lesions can be seen in
kindred with autosomal dominant and recessive in-
heritance, all reported cases with nephropathy are
sporadic. Vascular proliferative lesions have been
noted in synovium, skin and kidneys in other pa-
tients. Pathogenesis of both-skeletal and renal
disease may relate to primary vascular lesions
similar to those observed in sclerodernna and in-

dustrial exposure to polyvinyl chloride.
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EFFECT OF CHEMICAL SY11PATUECTOMt WITH 6-HYDROXYDO-
PAMINE (6—OHI)A) ON ACUTE SERUM SICKNESS IN RABBITS.
W.K. Bolton, N.O. Atuk, and B.C. Sturgill. Univ. of
Virginia Sch. of Med., Charlottesville, Virginia.

We have shown that sympathectomy of rabbits with

6—OHDA provides significant protection from renal
fibrin deposition in the Shvartzman reaction, but
not in nephrotoxic nephritis. In the present study,
we examined the effect of 6—OHDA on acute serum
sickness nephritis in rabbits.

Ten normal and 10 6—ORDA rabbits received 125I_
bovine serum albumin (BSA) 250 mg/kg i.v. with en—
dotoxin. Animals were followed serially. Renal
norepinephrine levels were markedly decreased in 6—
OHDA animals (.O2O.OO3 6—OHDA vs .l42.O22 pg/gm
control)A. Renal histologic alterations (0—4+) were
much more severe in 6—OHDA animals (2.6±0.4 vs l.3

Abnormal proteinuria also occurred more fre-
quently in 6—OHDA animals (89% 6—OHDA vs 10% con—

trol)A. 1251 counts/minute/gm spleen and spleen
weights were not different. Peak 50% animoniuin sul-

fate precipitable complexes were present earlier
(8.6 vs 9.2 days) and in greater quantity (727 vs
45±10 mcg BSA/ml)t' in 6—OHDA animals. Immune elimi-
nation by day 15 occurred in 90% of 6—OHDA vs 50%
of control animals.

These studies show that 6—OIIDA adversely affects
the normal course of acute serum sickness in rab-
bits and suggest that this occurs by alteration of
the immune response of the animals to the iminuno—

gen.

A p <.05
Values expressed as meantSEN

•GLOMERULAR BASEMENT MEMBRANE THICKNESS FOLLOWING
ISLET TRANSPLANTATION IN THE RAT. David M. Brown,
S. Michael Mauer, John Basgen' Arthur J. Matas*and
Michael W. Steffes Univ. of Minnesota, Dept. of
Peds., Lab. Med. & Path. and Surgery, Minneapolis,Mn

Diabetes mellitus induced by streptozotocin in
the rat is associated with increased albuminuria
which diminishes rapidly in response to islet trans-
plantation and returns to control levels two mos.
after transplantation. Glomerular basement mem-
brane (GBM) thickness has been measured 7 mos.
after islet transplantation. Prior to transplanta-
tion (7 mos.) diabetic GBM were thicker than control
GBM [212±18 nm (N-14) vs. 188±10 nm (N-4), p<O.005].
13 months after induction of diabetes, control GBM
thickness increased by 31% t246±19 nm (N—5)i while
diabetic GBM increased by 36% [281±11 nm, (N-4)]
remaining significantly thicker than controls
(p<O.Ol). However 6 mos. after successful islet
transplantation and correction of the diabetic

state, the GBM thickness of the diabetic-transplant-
ed rats [288±19 nm (N-8)] remained increased over
the control GBM. Thus in the diabetic rat GBM
thickness progresses independently of the effects
of the diabetic state on glomerular permeability to
albumin. Furthermore the amelioration of the
thickening of the glomerular mesangium and of the
mesangial deposition of imunoglobulins which
result from correction of the diabetic state cor-
responds with the beneficial effects that islet
transplantation has upon urinary albumin excretion.
These results and the effects of reduced renal mass
to increase urinary albumin excretion in diabetic
rats suggest that altered glomerular hemodynamics
are responsible for the enhanced glomerular per-
meability of the diabetic state.

•ANTIBODIES TO HUMAN GLOMERULAR BASEMENT MEMBRANE
(GBM): NEW METHODOLOGY FOR DETECTION IN HUMAN SERA.
GW. Buffaloe*, T.B. Tavel*, R.M. McIntosh, R.J.

tassock, D.S. Tertnan. U. of Houston, Baylor

College of Med., Houston, Texas;U. of Cob, Denver
Cob.; UCLA School of Med., Torrance, Calif.

Quantitative determination of circulating anti-
bodies to GBM in patients with glomerulonephritis
(GM) of unknown etiology would be an important di-
agnostic and therapeutic aid to clinicians. For
this purpose, human GBM was isolated by the method
of Krakower and Greenspon. The glycoprotein frac-
tion of GBM was then separated by short term incu-
bation with 8M urea. This component was radio-
labelled, and, the peak identified in the void
volume on Sephadex G- was harvested and employ-
ed in a double antibody radioimounoassay(RIA). Re-
sults of binding studies on sera from normal sub-
jects and two patient populations are shown below:

Population N % Specific Binding
Normal 40 0.47 + 3.4 (s.d.)
Non-linear GN deposit 12 0.18 + 4.4 (s.d.)
GPS & linear deposit GN 14 23 + 9.1 (s.d.)
Serial dilutions of sera from patients with

Goodpasture's snrome (GPS) and linear deposit GM
incubated with '2I-GBM resulted in progressive re-
duction in binding while binding of GPS sera was
inhibited by the addition of increasing quantities
of unlabelled GBM. Indirect imunofluorescent
studies employing normal human kidney substrate
showed linear deposition of lyG with S of 5 sera
from patients with GPS and in 0 of 5 sera from

normal subjects. Finally, the GBM antigen employ-
ed in this assay may be extracted with simple and
convenient imunochemical techniques. This RIA
appears to be sensitive and specific and hence may
be useful clinical guide in glomerulonephritis.

STRONGYLOIDES STE1oEALIS INFECTION (SS) AND

MEMBRANOUS GLOMERULONEPHRITIS (MOM). B.
sekaran*, L. Avila*, D. Tourville, R. Wozniak*,
J. churg and N. Needle. Depts of Medicine, St.
Joseph's Hosp., Paterson, N.J. ,! Pathology, St.

Barnabas Hosp., Livingston, N.J. and Mt. Sinai

Hosp., N.Y.C., and CMDNJ-NJMS.
Renal disease has been associated with malaria

(N), schistosomiasis (S), toxoplasmosis (T), ba—
isis (L) and kala azar (K), but not with SS. We
report a 62 year old man with MON since 1977 with
SS antibody in kidney eluate who responded to
treatment with thiobendazole (TRIO) with clearing
of nephrotic syndrome (NS).

In 1977, renal biopsy showed MON with a GFR of
76 cc/mm and 11 g protein/d. In 1978, confusion,
disorientation, rash, a fall in GFR to 33 cc/mm
and urinary protein of 6.3 g/d were seen. No

tumor, vasculitis, diabetes mellitus, syphilis,
hepatitis, sepsis or immunodeficiency were found.
Stools contained SS larvae, serum (1:4096) and
kidney eluate (1:512) had antibody to SS, but no
SS antigen was found. With TRIO cerebral signs
receded in 72 hours, urinary protein fell to 690
mg/d in 10 days and GFR rose to 67 cc/mm in 3 wks.
In H subjects with coarse granular deposits re-

spond to steroids but not to antimalarials. In S
and L there is occasional response to combined
inununosuppressives and antiparasitics, and in T
there is a good response to combined therapy.
MGN with parasites has been described onlywith

L and SS. Only in SS has resolution of NS been
demonstrated with antihelsiinthic therapy alone.
Because of the frequency of parasitic infestation
and the diversity of renal pathology observed, a
search for parasites should be undertaken to test
this association.



708 Abstracts

•INVESTIGATION INTO THE ROLE OF KIDNEY ANTIGENS IN
THE PATHOGENESIS OF IMMUNE COMPLEX GLOMERULONEPH—
RITIS. S. Chant and M. Silverman, University of
Toronto, Toronto, Ontario.

Brush border membrane (BBM) antigens of the
proximal tubule have been implicated as pathogens

in experimental imune complex glomerulonephritis.
Antibody to Fx1A, the kidney cortical preparation
of Edgington et al (1967), when injected into rats
intraperitoneally, results in deposition of the

antibody in a granular pattern in the glomerulus
within 3 hours. Using an antibody raised to high-
ly purified dog BBM (Chant & Silverman, 1977) as
well as an antibody to dog Fx1A, we have obtained
similar granular GBM deposits within 3 hours of
injection into rats. Rats cted with BBM anti-
sera which have been absorbed with purified BBM
show no glomerular deposition of the injected anti-
sera. However absorption of anti—Fx1A antisera
with purified BBM inhibits activity against BBM
in vitro (as monitored by Indirect imunofluores-
cence) but does not inhibit in vivo deposition.
Absorption of anti-Fx1A with dog small intestine
BBM does not abolish BBM staining in vitro, and
does not inhibit in vivo deposition. These results
suggest that anti—Fx1A antiserum possesses activity
against both BBM antigens and against other anti-
gens not present in the BBM, but capable of induc-
ing imune complex formation. Whether any of these
antigens are present in the circulation is quest-

ionable, since deposition of anti-Fx1A antibody
has been observed in isolated, perfused kidneys

(Couser, 1977). The possibility that they may be
present in the GBM, either as 'planted" antigens,
filtered from the circulation, or as an integral

part of the GBM, is currently being investigated.

•MORPHOLOGIC AND FUNCTIONAL CHANGES IN THE RAT KID-
NEY FOLLOWING ADMINISTRATION OF NORMAL AND POLYCA-
TIONIC HUMAN SERUM ALBUMIN (HSA). David H. dyne,
lames N. Purtell,* ?,madeo .7. Peace,* and
Victor E. Pollak. Univ. of Cincinnati Medical
Center and V.A. Hospital, Cincinnati, Ohio,

Proteins and other macromolecules of differing
electrical charge have been employed as tracers to
study the role of charge in determining glomerular
permeability. Although permeability to such trac-
era has been extensively studied the effect of
these tracers on renal function, morphology and
permeability to endogenous proteins is less well
defined. Here renal morphology and immunohisto-
logy were studied after infusion into rats of
2.5—40mg of HSA and 4 other tracers in which the
isoelectric point (p1) of HSA was increased: Trac-
er I was of p1 >10.3, II: p1 7.9—8.3, III: p1
7.2—8.2 and IV: Fl 5.6—6.6. Infusion of tracer I
produced abrupt cessation of glomerular filtration
with swelling of glomerular endothelium, spherical,
electron dense deposits along the GBM; fusion of
apithalial foot processes and obstruction of prox—
imal straight tubules by swollen tubular brush
border. Immunohistology showed massive glomerular
staining with antisera to NSA. Tracers IX & III

produced a significant drop in GFR with increased
permeability to tracer and endogenous albumin.
Here similar but less severe ultrastructural
changes were seen together with extensive staining
for NSA along GBM, Bowman's capsule, TBM, in
tubular droplets, and interstitium. Tracer IV and
liSA (p1 4.9) produced no ultrastructural or iriunu-
nohistologic change though some increase in albu-
mm clearance was seen. These findings suggest
that protein and structural interactions should be
considered when using polycations as tracers.

RENAL BIOPSY STUDIES OF MYELOMA KIDNEY.
Arthur H. Cohen and Wayne A. Border, Harbor General
Hospital, UCLA School of Medicine, Tc1,rance, CA

Current knowledge of the structure a? "inyeloma kid-
ney" Is based largely upon studies of autopsy tissues; as
a result, there are few detailed morphological and
immunofluorescent observations of the characteristic
alterations and their morphogenesis. The unusual oppor-
tunity to study this lesion by oorrelatve light, electron
(EM)and immunofluorescence (IF) microscopies arose
because 4 patIents, who presented with acute renal fail-
ure due to clinically inapparent multiple myeloma, under-
went renal biopsy. In all, a few glomeruli were com-
pletely sclerotic. Others showed focal loss of foot pro-
cesses by EM. Tubules contained characteristic refrac—
tile fractured casts with surrounding cellular reaction.
EM indicated the casts to be homogeneous or finely gran-
ular, and of medium or deep electron density, without
fibrillar matrb, Tubule basement membranes were
focally ruptured, through which interstitial macrophages
and leukocytes migrated into the lumens, where they, as
well as degenerated tubule cells, were in contact with
the casts. IF disclosed that the casts were composed of
IgG and 1gM, with K and L light chains in one case, and
with L light chains in another. The casts hed a translu-
cent quality and easily identifiable cracks, quite dis-
tinct from the opaque amorphous casts in other renal dis-
orders. Amyloid was not identified by any technique. It
is important to note that myeloma casts are composed
of immunoglobulins and light chains which do not reflect
the paraprotein abnormality, and that macrophages,
rather than tubule epithellum, are primarily involved
with the cellular reaction to the casts.

FANILIAL HYPOCOMPLEMEIT'IIA DUE TO DECREASED C3b
FEEDBACK CONTROL ASSOCIATED WITH GLOMERULONEPH-
RITIS. Thomas Coleman, Judith Forristal*, Clark
D. West. Children's Hospital Res. Found., Univ.
of Cincinnati, Cincinnati, Ohio.

Brothers (R.P. & M.P.) presented at 9 and 6
years respectively with the insidious onset of

glomerulonephritia. Both boys had reduced serum
levels of C3 (51, 52 mg/dl, normal >90) and factor
B (14.6, 11.4 mg/dl, normal >18). R.P. had mem-
branoproliferative glomezulonephritis with dis-
ruption of the glomerular basement membrane (MPGN,

Type III) whereas M.P. had deposits on electron
microscopy identical to those seen in idiopathic

rapidly progressive glomerulonephritis (IRPGN).
Low serum levels of C3 (59-76 mg/dl) and factor B
(8.8-12.4 mg/dl) were found in 3 other family mem-

bers (all in good health) spanning 3 generations.
Serum C3 nephritic factor (C3NeF) was not demon-
strable but some family members with abnormal C3
and factor B levels had, by the solid phase Clq
method, increased levels of immune complexes.

Since persons heterozygous for C3 deficiency have
normal factor B levels, evidence for defective
control of the C3b feedback was sought as an ex-
planation of the low C3 and factor B levels.
Serum levels and electrophoretic mobilities of
the control proteins, lH and C3b inactivator,
were normal. Control of the C3b feedback was
tested by incubating C3NeF with the serum of fam-
ily members having low C3 and factor B levels;
C3 breakdown in 30 minutes ranged from 83 to 92%
whereas in normal serum it averaged 60%. Whether
the glomerulonephritis in the siblings is directly
a result of the defect in feedback control or is
due to an abnormality dependent on a closely
linked gene cannot be determined at present.
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•HUMAN C4-BINDING PROTEIN IN IMMUNE COMPLEX GT,ONER-
ULOMEPMRITIS (GN). Elizabeth Correa, Julio $charf—
steIn, and Gloria Gallà, New York Univ. School of
Medicine, Dept of Pathol., New York, N.Y.

C4 binding protein (C4-bp) a glycoprotein with
specific binding affinity for the activated form of
C4 (C4b) has recently been isolated from human
serum and partially characterized (Scharfstein et
al, J Exp Ned: in press). In vitro studies indi-
cate that the incorporation of C4—bp into immune
complexes depends upon the activation of comple-
ment via the classical pathway. Studies of 67
renal biopsies using direct and indirect immuno-
fluorescence techniques have demonstrated C4—hp in

glomerular deposits generally together with C4,
C3 and IgG, from most patients with lupus GM (LGN),
idiopathic membranous GM (INGN) and membranoprolif-
erative GM (MPGN) while Clq was less consistently
detected. C4-bp was generally absent in diseases
where other components of complement and immuno—
globulins were absent (i.e. minimal change neph-
otic syndrome, idiopathic hematurie, nephrocal—
cinosis and some forms of unclassified prolif-

erative and sclerosing GM). In biopsies of patients
with post-streptococcal GM (PSGM) and IgA nephro-
pathy C4-bp was detected in glomerular deposits in
2 of 5 and 3 of 4 respectively.

These observations show that C4-bp is present
with high frequency along with inmunoglobulins in
LGN, 114GM & MPGN and appears to be a sensitive
indicator of the classical pathway of complement
activation, while it is absent in those diseases
where immune complex pathogenesis is lacking. In
P5GM and IgA nephropathy, further studies are re-
quired to establish if classical or alternative
pathways of complement activation are operative.

•THE EFFECT OF ANINONUCLEOSIDE OF PUROMYCIN (PA)
AND MEPHROTOXIC SERUM (NTS) ON SUBEPITHELIAL IM-
MUNE DEPOSITS (SIPS) IN "IN SITU" IMMUNE COMPLEX
GLONERULOMEPHROPATHY (ICGN). W.G. Couser, D.J.
Salant, N.M. Stilmant, L.A. Arbeit* and C. Darby*.
Boston University Medical Center, Boston, 14k.

The role of local glomerular factors in SIP
formation was studied in the passive Heymann ne—
phritis (PEN) model of in situ ICGM. Control rats

(nl5) injected with 10 mg of sheep antibody to
rat proximal tubular brush border antigen (Fx1A)
developed 2—3+ SIPs of IgG and rat C3 by immuno—
fluorescence and electron microscopy in 5 days.
Administration of PA (10 mg/lOO gm) or NTS result-
ed in persistent proteinuria and a marked reduc-
tion in colloidal iron staining for glomerular
polyanion. PA nephrotic rats (n7) and protein—
uric MTS rats (n=12) injected with 10 mg of anti—
FxlA had markedly reduced or absent SIPs of sheep
IgG at 5 days, although antibody binding to prox-
imal tubular brush border indicated glomerular fil-
tration of anti—Fx1A. Rats injected with sub—
nephrotoxic doses of MTS (n=6) developed SIDa in-

distinguishable from controls. No mesangial depo-
sits of sheep IgG or glomerular deposits of rat
Fx1A were seen in control, PA or NTS treated PUN
rats. Measurements of inulin clearance and renal
plasma flow in NTS rats excluded renal hemodynamic
changes as an explanation for the reduction in
SIPs. In PA and MTS rats reduction in SIDs cor-
related with the reduction in polyanion staining.

PUN rats treated with PA or NTS to induce in-
creased glomerular permeability and loss of poly—
anion do not develop in situ SIPs. Local factors
associated with determinants of glomerular perme-
ability are involved in the in situ formation of
SIDs in this model.

GLUCOCORTICOID INDUCED POLYCYSTIC DISEASE IN NEW-
BORN RATS. John P.S. Crocker, Dugald A. Taylor*,
Constance E. Reynolds*, Depta. of Pediatrics and

Pathology, Dalhousie University, Halifax, N.S.,Can.
Glucocorticoids are stated to have three bind-

ing sites in the renal tubule. One of these sites
is shared with the site for aldosterone. Only
certain glucocorticoids are capable of causing

polycystic kidney disease in the newborn rat and
rabbit.

The induction of polycystic kidney disease in
the newborn rat was studied with prednisolone
tertiary butyl acetate and hydrocortiaone acetate.
The disease was accompanied by uremia, but hypo—
kalemia was not a consistent or neceaaary event.

Cystic formation was amplified by specific tubular
toxina such as Lithium and Bromide but not by
Lanthanum, Ethacrynic acid or Lasix. Potassium
chloride was capable of preventing cyst formation
if given daily after the steroid was injected, but
this occurred only with PTBA induced disease and
electron microscopy of the cysts differed signif-
icantly from those which occur in association with
hypokalemia. There was a dose—response relation-
ship between administered steroid and cyst forma-
tion to a maximum dose, above which cyst formation
could no longer be amplified except with the
addition of certain tubular toxins.

The phenomenon of cyst formation is most likely
related to physico—chemical alteration of receptor
sites by the teratogenic steroid and (1) sharing
by glucocorticoid of the receptor site with a

transport site, (2) alteration by glucocurticoid
of ionic transport at this site, thereby increas-
ing luminal pressure in the tubule and, (3) alter-
ation of luminal cell metabolism by glucocorticoid
so as to increase the mitotic index.

•CIRCULATING IMMUNE COMPLEXES (CIC) IN CHILDHOOD

RENAL DISEASE: SERIAL STUDIES IN MENBRANOPRO-

LIFERATIVE GLONERULONEPBRITIS (NPGN). Charles A.
Davis, Neil C. Davis,* and Clark P. West. Case

Western Reserve Univ., Dept. of Peds., Cleveland,
Ohio, amd Children's Rosp. Res. Found., Cin-
cinnati, Ohio.

CIC are thought to be central to the patho—
genesis of many of the glomerulonephridites, hut
only limited data comcerming their occurrence in
these diseases is available. Using a modified
solid phase Clq radioimmumoassay wherein less than
6ftg/ml of aggregated IgG can be detected snd 97%
of normals have less than 8 itg/ml, serum from
children with various forms of glomerulonephritis
were assayed for CIC. Multiple serum samples from
11 of the patients with NPGN who were followed for

several years were also analyzed.

Among the 39 patients with MPGN, CIC were
detected in 50% of those with Type I, 50% of those

with Type II and 40% of those with Type III. In

MPGN, CIC correlated well with clinical status,
but surprisingly were most commonly found in mild
glomerulomephritis and only rarely detected with
incipient or overt renal failure. In some
patients with MPGN, serial CIC levels correlated

with changes in serum complement, urinary findings,
and renal morphology. In others, high levels of
CIC persisted without evidence of deteriorating
renal function by clinical or morphologic criteria.
In no patient with MPGN in whom CIC were absent

on the initial specimen were CIC subsequently
detected and none had intermittent "showers" of
CIC.
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•ELECTRON MICROSCOPIC (EM) AND IMMUNO-EM (I-EM) COR-
RELATES IN TYPE II MEMBRANOPROLIFERATIVE GLOMERULO-
NEPHRITIS (MPGN). N.E. Dysart S. Sisson Y. Kim*
and R.L. Vernier, Dept. Ped., Univ. of Minnesota

Medical School, Minneapolis, Mn.
Electron microscopy of biopsy specimens from 42

of 72 patients with MPGN demonstrated Type I changes

in 31 and Type II (dense membrane material, DMM) in
11. New morphologic features of "early" Type II
patients included linear segments of DMM in the
mesangial GEM and rounded forms of 0MM in the
mesangiuin. I-EM studies of one patient with peroxi—
dase labelled anti-C3 demonstrated C3 in a linear
pattern along the endothelial (end) aspect of the
DMM. C3 was also present in an irregular scalloped
pattern along the epithelial (epi) border of the
DMM. This pattern was consistent with the "rail-
road track" distribution noted by immuriofluorescence
(Kim et al Kidney mt 12:514, 1977). "Less invol-
ved" GEM stained throughout with C3 (I-EM). Normal
GBM did not fix C3. Rounded masses of mesangial
DMM fixed C3 in a peripheral "ring" pattern (I-EM).

IgG and 1gM staining (I-EM) along the DMM were
similar to C3. Frequent rounded sub—epi deposits
and irreqolar masses of sub-end staining by IgG
(I—EM) correlated with typical dense deposits and
"humps" noted by EM. Heterologous anti GEM anti-
body localized diffusely in normal GEM and in an
intense thin band beneath the epi cell overlying
the DMM. 0MM was not stained by anti GEM or any
other anti—sera.

These studies suggest that Type I end Type II
disease share features (immune complex deposits),
that the earliest abnormality of GEM in Type II is
abnormal binding of C3, end that DM54 may result
from failure of normal degradation or synthesis of
GEM by endothelial cells; a probable consequence of
circulating substances.

NODULAR MESANGIAL LESIONS AND NEPHROTIC SYN
DROME IN MULTIPLE MYELOMA WITHOUT
AMYLOIDOSIS. I .B.Elfenbein*,C .PBastI,J.C.Guzzo,
M.R.Rudnick,M.Hoffmari, R.Tronzo, Dept.of Path., &
Med., Temple Univ. Hosp., Phila., Pa.

Nephrotic syndrome (NS) is uncommon in multiple mye—
loma (MM) & even rarer as its presenting feature. It is gen-
erally associated with amyloidosis. Two patients presented
with NS & renal insufficiency (RI) of unknown etiology.
Initially neither serum nor urine contained a monoclonal
globulin although serum globulins were diffusely depressed.
Nodular mesangial lesions were present in both renal bi—
sy specimens. Most non-sclerotic glomeruli contained one
or more nodules which were characteristically hypocellular,
PAS positive, blue with trichrome,& had silver negative
central zones. Peripheral GBMs were delicate. Amyloid
stains were negative. EM demonstrated finely granular
electron dense precipitates in mesangial nodules, along the
lamina rara interna of the GBM, along Bowman's capsule,
& on the interstitial skle of tubular BMs. Case one showed
heavy lgG—K type deposits in medullary tubular BMs &
casts. lgG & L light chains were demonstrable in tubular
casts from case two • Serum complements were normal.
Diabetes mellitus was excluded. Bone surveys were nega-
tive. Bone marrow biopsies performed because of the pecul-
iar nodular lesions revealed plasma cell dyscrasias. A third
patient with lgG—K type MM for 3—1/2 years developed
NS. Renal biopsy specimen showed identical morphologic
lesions. MM may present as NS in theabsence of amyloid
or even of a morioclonal spike. Characteristic glomerular
lesions are peculiar mesangial nodules with features dis-
tinctive from diabetes, amyloid and MPGN. This lesion is
associated with progressive RI.

ACQUIRED CYSTIC DISEASE OF THE KIDNEY (ACED) COMPLI-
CATING CHRONIC RENAL FAILURE AND HEMODIALYSIS.
Helen Feiner, Lois Katz end Gloria Gallo. NEW YORE
UNIV. SCHOOL OF NED. NEW YORK,N.Y.

Seven patients aged 41-60 with chronic renal
failure were found to have multicystic kidneys at

nephrectomy (2) or autopsy (5) . None had palpable
kidneys, radiologic evidence of cystic disease, or

a family history of congenital polycystic kidney
disease (CPKD). Two patients had membranous nephro—

pathy (MN) diagnosed by renal biopsy, four had
clinical diagnoses of chronic glomerulonephritis
(one with nephrotic syndrome) and one had chronic
pyelonephritis. The duration of dialysis was 2-7
years. Two patients developed massive renal hemor-
rhage for which one had unilateral nephrectomy; the
other required bilateral nephrectomies at an inter-
val of 4 months. Single kidney weights were 50-280

gins (mean 140 gas) with estimated replacement of
40%-80% of parenchyina by multiple small cortical
and medullary cysts. Intracystic hemorrhage was
present in 5 patients with massive intraparenchymal
and perinephric extension in two. Advanced glomeru-
larsclerosis, tubular atrophy, interstitial fibro-
sis and vascular sclerosis were present in all. In

the 2 patients with previously diagnosed MN, patho-
logic changes of MN persisted. Although the number
and distribution of cysts is similar to those found
in CPIOD, kidneys were much smaller than the report-
ed size of kidneys of patients with symptomatic
CPKD. Our patients had other causes for their renal
failure and lacked clinical evidence of CPKD. We
conclude, in agreement with Dunnill at al (J.clin
Path 30:868,77) that these cystic changes are
acquired and should be distinguished from CPKD.

•IMMUNOLOGIC STUDIES OF ALTERED GLOMERULAR BASEMENT
MEMBRANE. H.M. Fillit,* R.L. Sherman, I. van de
Rijn,* C.B. Wilson, and J.B. Zabriskie.* Rocke-
feller University and the New York Hospital-Cornell
Medical Center, New York, N.Y., and Scripps Clinic
and Research Foundation, La Jolla, Calif.

We previously reported that patients with cer-
tain histologic types of glomerulonephritis have
cellular reactivity to altered glomerular basement
membrane (GBM)(N. Engl. J. Med. 298:861, 1978). To
define the alteration necessary for reactivity in
the lymphocyte transformation assay, we used GBM
preparations treated with individual glycosidases.
Results showed that neuraminidase alone and c*—glu—
cosidase alone do not result in cellular reactivity
to altered GBM. However, mixed glycosidases repro-
ducibly resulted in cellular reactivity, predomin-

antly in the proliferative group.
Using the thiobarbituric acid assay, we showed

that our altered GBM contains less sialic acid than
native GBM. Amino acid analysis of native and
altered GBM revealed no significant differences in
the two preparations.

Sera from patients with cellular reactivity to
altered GBM were tested by radioinsnunoassay for
circulating antibodies to a collagenase digest of
human GBM usually employed in typical anti-GBM
disease. None of 24 sera tested were positive.

These results extend our initial observations,
suggesting that neither cleavage of terminal sialic
acid nor terminal glucose residues alone exposes
the altered GBM antigen responsible for cellular
reactivity in glomerulonephritis. Biochemical
studies of altered GBM show decreased sialic acid
content but equivalent amino acid composition when
compared to native GBM.



•TUBULOINTERSTITIAL NEPHRITIS IN THE RAT: IN SITU
FORMATION AND CLEARANCE OF IMMUNE COMPLEXES.
Jeffrey Friedman and John R. Moyer, Department of
Pediatrics, Harvard Medical School, Boston,Mass.

The renal formation and clearance of immune
complexes was studied in 32 rats passively
immunized to rat Tamm-Horsfall protein(TH) by
intravenous injection of an IgG fraction of rabbit
anti—rat TB (PTh rats). Renal tissue of 6 control
rats injected with normal rabbit IgG and studied
by immunofluorescent microscopy at the same time
intervals(l-28 days) showed no immune deposits.
PTh rats had selective granular and nodular
deposition of rabbit IgG and rat TH at the base of
tubular cells of the ascending thick limb of the
loop of Henle (AUI) in a distribution identical to

immune deposits found in rats actively immunized
with rat TM (Kidney Int.l0,544,1976). Macula densa
cells(which lack TM) were without deposits, while
adjacent AtM cells had basal deposits. Rabbit IgG
and rat TA deposits were maximal at 3-7 days,
decreased at 14 days and nearly absent by 28 days.
Serum rabbit IgG levels in PTH and control rats

decreased at equal rates. Serum anti—TM titers
fell more rapidly than rabbit IgG and were not

detectable in most PTA rats by 14 days. Clearance
of basal immune deposits appears to coincide with
and may be related to decreases in serum anti-TM
levels. TA immune complexes in rat kidneys are
cleared more rapidly than immune deposits formed
after injection of antisera to renal basement
membranes or proximal tubular antigens. Although
the mechanism is undefined, the rapid clearance of
TN immune complexes may result in infrequent
detection of basal ALH deposits in human renal

diseases.

•THE URINARY LYMPHOCYTE ROSETTE (ULR): A NEW
DIAGNOSTIC TEST TO DISTINGUISH RENAL INFLANMATORY
LESIONS. M.C. Gelfand, J. Lee*, G.E. Schreiner,

Georgetown Univ. Hosp., Washington, DC.
Lymphocytes (lym) and macrophages (m) appear in

the urine as a result of a variety of renal inf lam—

matory lesions. For example, lym may appear in
the urine post—transplant as a result of rejection
or infection, a critical yet difficult distinction.
Since peripheral blood lyin may be differentiated
according to their capacity to form rosettes with
uncoated SRBC (E) (T cells) or SRBC coated with
immunoglobulin and complement (IgHEAC) (B cells
and m+) or SRBC coated with IgG (IgGEA) (m+), we
examined the rosetting characteristics of
urinary lym in pts with a variety of renal inflam-
matory diseases. After prompt collection in RPMI-
1640 buffer, urinary lym do form rosettes with
SRBC reagents and in most instances the sum of E

rosettes plus IgNEAC or IgGEA rosettes (i.e.,
P + B + m) approximately equals 100%. Clinically,
in 10 pts with culture proven urinary tract
infection (DPI), the mean proportion of IgMEAC
(B cells and m) was 58 + 12%. Seventeen renal
transplant pts with lymphocyturia were similarly
studied. In 10 with documented DPI, mean I9MEAC
ULR levels were 51 + 16%. In contrast, in 7 with
active rejection (associated rise in serum
creatinine), mean I9MEAC ULR were 7 + 3% (p< 0.001
vs UTI group). In pts with easily reversible
rejection, ULR tended to be P cell rosettes with
levels of 70—75%. Irreversible rejection tended
to be associated with large numbers of non—rosett-
ing (null) urinary lym. This latter was the only
group showing large numbers of urinary null cells.
The ULR test thus may be used to provide clinical
clues to the nature of the renal inflammatory
lesion.

ADDITIONAL STUDIES OF MEMBRANOUS GLOMERULONEPHRITIS
(NON), MALIGNANT TUMORS AND CARCINOEMBRYONIC ANTI-
GEN (CEA). Steven H. Grossman* and Byron P. Crokera
(sponsored by J.C. Gunnells). Duke Univ. Med. Ctr.
Depts. of Med. and Path., Durham, North Carolina.

Malignant tumors have been reported in several
series to occur in about lO of patients with MGN,
Immune complexes involving tumor antigens have been
implicated in the pathogenesis of the renal lesion.
One such antigen, CEA, was reported in the glorneru-
lar deposits of one such patient.

The purpose of our study was twofold. First to
determine, restrospectively, the incidence of malig-
nant neoplasms in our series of patients and
second to determine if CEA occurred in such fre-
quency to be useful as a diagnostic clue in
identifying patients with MON who have an occult

sal ignancy.
Between 1970-76 at Duke 6 the Durham VAR, 1+6

patients had renal biopsies showing MGN without
other systemic diseases. Five had associated
neoplasms (il): one each with an adenocarcinorna
of the colon, pancreas, and kidney and 2 with
epithelial carcinomas of the skin.

Renal biopsy specinens from the first 3 were
stained for CEA by indirect imunofluorescence.
None stained positively in spite of positive stain-
ing of control tumor sections and typical lgG and
C3 localization in the glomeruli. Plasma CEA was
not determined in any of the patients.

We conclude, based on these 3 patients and
3 others from the literature, that tumor—associated
MON is more likely to occur in the absence of

glomerular deposition of CEA—containing complexes.

IMMUNE COMPLEX NEPHRITIS (1CM) IN NUDE AND NON-
NUDE MICE. G. Nagstrom, P. Bloom, N. Yum*, K. La-
velle, R. Fib and F. Luft. Dept. of Medicine,
Indiana University Medical Ctr., Indianapolis, IN.

To determine the effect of T—lymphocyte defici-
ency on the course of chronic ICN, we measured re-
nal function and structure in Swiss-albino nude
(Mu) and non-nude (MN) mice following injection of

heterologous protein. A previously characterized
model of 1CM using apoferritin was employed. Four
groups of 22 mice (2 Ru and 2 NM) received either
apoferritin (APO) or saline IS) daily for 10 wks.
Mu mice alone were maintained in a germ free envi-
ronment. Protein excretion (Upr) and blood urea

nitrogen (BUN) were serially monitored. Kidneys
were studied by light (LM), fluorescent (FM) and
electron microscopy (EM). Results at sacrifice
(mean -I- SD) are as shown:

Upr/mg/24hr BUN mg/dl Nuclei glom by LM
APO—Nu 2.5 0.1 20.2 + 3 33.3 + 2

S—No 2.6 + 0.2 20.0 + 3 33.2 + 2
APO—NN *13.0 + 2.0 20.5 + 4 *41.3 + 5

S—NM 3.9 0.3 19.8 3 33.8 + 2
<001 MS <0.01

Nine APO-Nu and 16 APO-NN mice had glomerular
immune reactants by FM and EM (p<O.O5); Nu and NM

animals given S had no renal abnormality by LM, FM
or EM. The localization of immune deposits in the
9 APO-Nu mice was predominantly mesangial although
6 had sparse membranous deposits. The 16 APO-MN
mice showed deposits as follows: 5 membrenous, S
mixed membranous and mesangial, 6 mesangial only.
These data indicate e reduction in frequency and
severity of 1CM in APO—Nu mice compared to APO-AN

mice. The results suggest that P-lymphocytes play
a significant role in the development of this form
of 1CM.
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• SUPPRESSION OF AUTOLOGOUS IMMUNE COMPLEX NEPHRITIS
(AICN) BY PRE-IMMUNIZATION WITH PROXIMAL TUBUlAR

ANTIGEN (FxlA) IN INCOMPLETE FBEUMO'S ADJUVANT(IFA)
William E. Narmon*, Warren E. Grupe and Roberteon
Parkman, Children's Hospital Medical Center,
Department of Medicine, Boston, Masaachusetts.
AICM, a model of membranous nephrnpathy, is regu-

larly produced in responder rats by immunization
with Fx1A in Complete Freund's Adjuvent (CFA). The
usual response consists of proteinurie, >40 mg/24
hrs., (Pu), glomerular deposition of immunoglobu-
lins (GIG), circulating antibodies to Fx1A CAb) and
in vitro blastogenesis of peripheral lymphncytes to
solubilised Fx1A (Bla). In order to detsrmine the
mechanisms which control immune responsiveness to
Fx1A, mature responder rats were divided into 4
groups: Group A received no pra—treatment; Group B
received 0.2cc Fx1A in 0.2cc IFA; Group C received
0.2cc saline (Sa) in 0.2cc IFA; and Group D recei-
ved 0.4cc Se. After 6 weeks all 4 groups were
challenged with 0.2cc Fx1A in 0.2cc CFA. Results
are given as fractions positive:

Group Pre-Rx PU GIG Ab>3+ Bla
A None 9/10 9/10 10/10 7/8
B Fx1A/IFA 4/21 2/15 9/21 10/11
C Sa/IFA 15/19 10/11 17/19 2/3
0 Sa 15/17 14/15 16/17 8/8
These results demonstrate that the Fx1A/IFA pre—

immunization induces a suppressor mechanism which
modifies the expression of AICN in responder rats.
This suppression is not due to a block in sensiti-
zation since blastogenssis in the Group 8 rats was
comparable to controls. The decreased levels of
circulating antibodies and the absence of glomeru—
lar deposits suggest that the modifying mechanism
is active at the level of the B cell.

•IMPORTAMCE OF THE ERYTHROCYTE IN THE CLEARING OF
IMMUNE COMPLEXES FROM BLOOD. L.A. Hebert, 0.5.

Shapiro*, J. Stefaniak*, S. Koethe', J. Garancia*,
0. Palmer', A. Limoni*, and F. Maddison*. Oepts.
of Medicine, Pathology and Radiology, Medical
College of Wisconsin, Milwaukee, Wisconsin.

Oog erythrocytes(E), like human H, bind immune
complexes(IC) avidly. 0o8 H were incubated in
fresh serum at 37°C with 25I—SSA(AG)+rsbbit anti—
BSA serum(AS) at equivalence, or with IC formed at
equivalence and solubilized in 5x AG excess. E
bound 83+35E% of IC formed at equivalence (1900±
500 pg IC/g of B) but only 2.3+0.3% of IC formed at
5x AG excess. Intermediate levels of IC binding to
E were seen with the IC solubilized in 5x AG ex-
cess. Immunofluorescence and peroxidase methods
showed that IC bound uniformly to E. To assess how
IC bound to E are processed in vivo, 12 dogs were
infused with IC costed—51Cr labeled E via the left
ventricle over 30 sec with serial arterial blood
sampling. In 6 dogs simultaneous blood samples
were also taken from hepatic, portal and renal
veins to assess removal of IC from B and from plas-
ma across these organs. Analysis of arterial and
venous 1251 and 51Cr showed that IC was deposited
in tissues by rapidly stripping IC from E and re-
turning E to the circulation. By 80 sec following
injection of IC coated E, 80±3% of IC was removed
from E and deposited, mainly in liver (36±2.4%),
spleen (7.8±2.5%) and lung (5.7±1.7%). Kidney con-
tained only 1.4+0.3%. In another 8 experiments
pre—formed IC or AG+AS at equivalence were infused
as above. These studies also showed IC binding to
E and similar IC tissue deposition. Conclusion:

circulating H represent an efficient, high—capacity
system which normally functions to intercept IC
forming in the vascular space and to transport IC,
mainly to liver, for safe disposal.

• CORRELATIONS BETWEEN RElATIVE BLECTROPHORETI C
MOTILITTES OF LIGHT CHAINS (LC) AND RENAL LESIONS
IN MULTIPLE NYELOMA (MM). G.S. Nill, L. Morel—
Nsroger, J.—Ph. MJry, and F. Mignon (Intr. by
R.R. Soricelli), Hospital Tenon, Paris, France

We studied biopsy and clinicsl material in 43
patients with NM to see if the great differences
in types (cast nephropathy, smyloid, etc.) and
severity of renal involvement in MM could be
explained on the basis of LC type or motility. In
18 patients with free urinary LC, the relative
electrophoretic motility (REM) of the LC was
measured by comparing its motility to that of al-
bumin and —globulin. The REM is a good index of
the iaoelectric point (iso pH) (which cannot be
measured directly here), so that the greater the
REM the more alkaline the iso pH. It waa found
that the degree of myeloma cast formation and of
renal failure rose parallel to increasing REMwith-
out regard to chain type. Glomerular mesengial
lesions, present in 17 patients, were also found
with increasing frequency with rising REM, almost
exclusively in association with dense myeloma
casts. Cases with tissue deposition of smyloid or
or presumptive K—chains, by contrast, showed no or
only rare myelnma casts and, where measured, the
REM was invariably low. Thus the LC REM, and hence
the isoelectric point seems to have a direct bear-
ing on the type of lesions produced: amyloid and
K—chain deposition, without myeloms casts, seen
with low REM's, cases with higher REM's being
marked by myaloma cast nephropathy, often with
associated garenchymal destruction.

•GENETIC CONTROL OF IGG FC BINDING SITES IN THE
RENAL INTEBSTITIUM OF THE MOUSE. A. Huberman*,
M.C. Gelfand, A.D. Steinberg*, Georgetown Univ.
Nosp., Washington, DC, NIH, Bethesda, MD.

We have recently demonstrated binding sites for
the Fc component of IgG in the renal interstitium
of man and mammalian species including the mouse
(Gelfand, et al, in press). Here, we describe the
genetic control of expression of interstitial Fc
receptors in the mouse. Using a quantitation of
the IgGEA adherence assay to frozen kidney sec-
tions, we found that some strains of mice had high
and some strains low activity of IgG Fc binding
sites. Mean IgGEA receptor activity for BALB/c
was 42 + B cells/NPF (high activity) whereas
CS7BL/8 (B6) had 14 4 cells/NPF (low activity,
p < .01 compared to BALB/c). Twelve of 13 BALB/c
bed receptor activity greeter than 2 SE above the
mean for 56. Mean IgG Fc receptor activity for
progeny of (BALB/c x BE) and (Fl x BALB/c) did not
differ significantly from that of BALB/c. Mean
receptor activity for (Fl x 56) beckcross progeny
was intemmediete between that of B6 end BALB/c
and the frequency of low activity mice among
progeny of the (Fl x B6) beckcross did not differ
significantly from 0.5 suggesting a dominant gene.
Receptor activity in N—2 typed beckcroes progeny of
(Fl x BE) as well as congsnic BlO.D2 mice support
the conclusion that the inheritance pattern of
high vs. low IgG Fc receptor activity in the renal
interstitium is most likely based on en eutosomel
dominant gene not linked to N—2. Since receptor
activity for immune components in the kidney may
in part mediate immune renal interstitial diseases,
this demonstration of genetic control of the
appearance of binding sites for IgG may help
expleinthe hereditary pre-disposition to immunerenal disease.



•A ROLE FOR MONOCYTES IN ACUTE SERUM SICKNESS NEPH—
RITIS IN RABBITS. L.G. Hunsicker, T.P. Shearer*
S.B. Plattner* and D. Weisenberger*. Depts. Med. &
Path., Univ. Iowa Hasp and VA Hosp, Iowa City, IA.

To determine the nature of cells accumulating
in a model of acute proliferative immune complex

glomerulonephritis (ICGN), acute serum sickness was
induced in rabbits by injection of bovine serum
albumin (BSA). At varying times related to immune
clearance (IC) and onset of proteinuria, the left
kidney was perfused with O.2mCi of tritiated thymi—

dine, following which tissue was processed f or

light microscopic autoradiography, iminunofluores—
cence and electron microscopy and nonspecific es—
terase stain. Total nuclei and tritium labelled nu-
clei from 20 glomeruli (C) of each specimen were
counted and the percent of labelled cells (TLI) de—
termined. Normal kidneys and kidneys obtained prior
to IC averaged 40—50 cells/G and had a TLI ranging
from 0—1%. There was a sudden increase of mononu-
clear cells at the Onset of IC (60—80 cells/G), but
no increase in TLI until Onset of proteinuria. Peak
TLI never exceeded 3.5% and was quantitatively and
temporally unable to explain the increase in gb—
merular cell count. Nonspecific esterase Stain,
characteristic of monocytes (M), was not found in
G of normal animals nor prior to onset of IC. Ap-
pearance of large numbers of esterase positive
cells in C at onset of IC corresponded to increased
cellularity. On electron microscopy cells distin-
guishable from intrinsic gbomerular cells with the
morphological appearance of activated N were seen
within capillary lumina and in mesangial areas of
tissue obtained at peak proliferation. We conclude
that in this model of ICGN, glomerular hypercellu—

larity and resulting inflammation is principally
due to trapping of monocytes rather than to divi-
sion of intrinsic gbomerular cells.

RADIATION NEPHRITIS FOLLOWING BONE MARROW
TRANSPLANTATION. Elaine S. Kamil,* Harrison

Latta,* William H.Johnston,* Stephen A. Felg,*
and Jerry M. Bergstein. UCLA Med. Sch., Depts. of
Peds. and Pathol., Los Angeles, California.

Six months foV lowing 50 mg./Kg. of cyclophos-
phamide (Cy) and 1000 rads total body irradiation
(TBI) as preparation for bone marrow transplanta-
tion (BMT), a 7 year old girl developed micro-

scopic hematuria, proteinuria, azotemia, hyper-
tension, and congestive heart failure. The
patient died 10 days later. In kidney obtained at
autopsy, the glomeruli showed a diffuse increase
in mesangial cells and matrix. The capillary walls
appeared thickened and split. A few small epithe—
hal crescents and occasional capillary thrombi
were detected. Hyahin changes were detected in

arterioles. The light microscopic findings were
confirmed by electron microscopy. In addition,
amorphous granular material was present between
the endothelial cells and glomerular basement
membrane. By imunofluorescence, fibrin was de-
tected lining the capillary walls. Autopsy renal
tissue from all UCLA patients surviving three
months after BMT was reviewed. 2/15 prepared with
Cy and TBI revealed changes consistent with radia-
tion nephritis. 3/5 prepared with Cy alone demon-
strated mild mesangial changes. These studies
suggest that TBI, probably in association with
the radiomimetic action of Cy, may result in the
development of radiation nephritis in BMT re-
cipients. In addition, we have demonstrated that
the subendothehial deposits in radiation nephritis
contain fibrin—related antigen. The absence of

fibrin perlodicity suggests that these deposits

represent degradation products of fibrinogen/
fibrin.

•CHABACTERIZATION OF ANIONIC SITES IN THE GLOMERULAR
BASEMENT MEMBRANE (GBM). Yashpal S. Kanwar' and
Marilyn G. Farquhar' Section of Cell Biology, Yale
Medical School, New Haven, Connecticut.
(Introduced by Gloria Gallo.)

The GEM contains fixed negatively charged sites
and acts as both a charge and a size barrier in
filtration of macromolecules. Using lysozyme as a
cationic stain, anionic sites were previously demon-
strated in the latnina rara interna (LRI) and ex—
terna (LRE) of the GEM. Cationized ferritin (CF)
and the basic dye ruthenium red (RR) have been used
as cationic probes to characterize the GBM sites.
When CF was given IV, clusters of CF molecules
localized to the LRI, LRE and mesangial matrix dis-
tributed at regular ( 600 A) intervals. After KR
the sites appeared as a network of 20 nm particles

located at the same ("j 600 A) regular Intervals.
When CF was given in viva, and RR in vitro, both
probes localized to the same sites. A similar dis-
tribution of anionic sites was seen in isolated
GBM's. Treatment with buffers of high ionic
strength caused a loss of CF binding. The binding
sites were resistant to treatment with neuramini—

dase, collagenase, chondroitinase—ABC, testicular
and leech hyaluronidase, but they could not be
demonstrated after treatment of glomeruli with pro—

nase, heparinase or heparitinase. These results
demonstrate the existence of a regular lattice—like
network of anionic sites throughout the LRI, LRE
and mesangial matrix. The sites are demonstrable
Itvivo, in fixed glomeruli, and in isolated GBM's.
The morphology of the sites after KR resembles that
of proteoglycan particles found in connective tis-

sues. Enzyme digestion studies suggest that they
contain glycosaminoglycans (GAG's) which consist
in part of heparan sulfate.

• PROSTAGLANDIN El (PGE1) TREATMENT OF ACUTE IMMUNE
COMPLEX GLOMERULONEPHRITIS (ICGN). Vicki E.
Kelley and Alan WInkelstein.* Dept. of Path. and
Med., U. of Pittsburgh School of Med., Pgh., Pa.

Although PGE1 can alter immune phenomenon, in-
cluding ICGN in NZB/W mice, its mechanism of activ-
ity has not been fully defined. To evaluate PGE1
effects, we studied renal changes in a murine mod-
el of nephritis associated with acute serum sick-
ness. DBA/2 mice were injected IP for 10 days
with 1.0 ml human plasma; treated animals received

200 ug PGE1 twice daily starting 10 days prior to
immunization. One day after completing the course
of antigen, 24 hour urinary proteins were determin-
ed. Eleven of 25 control mice developed protein—
uria whereas only 3/17 PGE1 treated animals were

positive (p40.005). Following these determina-
tions, renal tissue was processed for light, fluo-
rescence and electron microscopy. In both groups,
the most prominent glomerular morphological fea-
tures consisted of hypercellularity and immune

complex deposition in the mesangium. The major
difference between PGE1 treated and control mice
was in the incidence of complex deposition in the

peripheral capillary loops. Only 4/17 PGE1 treat-
ed mice had deposits; by contrast, complexes were
present in 10/11 controls (pO.OOS). In the
treated group, capillary loop deposits were less
abundant than in the control series. Additional
studies indicated that PGE1 treated mice had in-
creased circulating antibody titers; the mean was
2.1±0.5 compared to 0.9±0.5 in controls (p .

0.001). These results suggest that PGE1 alters
acute ICGN primarily by decreasing complex local-
ization in peripheral glomerular loops, this ef—

ect may result, in part, from augmented antibody
production.
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GLOMERIJLONEPHRITIS IN NEW ZEALAND WHITE MICE (NZw).
Vicki E. Kelley and Alan Winkelstein* (intr. by
David P. Segel). University of Pittsburgh School
of Medicine, Department of Pathology and Medicine,
Pittsburgh, Pennsylvania.

The genetic contribution by the parental strains
to the florid renal disease in the New Zealand
Black/White (NZB/W) hybrid mice is incompletely
understood. In part, this is due to conflicting
data regarding the renal status of NZW mice. To
define alterations, we systematically evaluated 20
male and 20 female mice, from 9—17 months of age,

both clinically and by grading renal lesions by
light (LW) electron (EM) and fluorescence (FM)
microscopy. The majority (92%) of mice had clini-
cally normal urinary protein excretions and BUN's.
Antinuclear antibodies were detected in only one
animal. However, 96% of all mice showed evidence

of renal pathology. By histopathologic grading
criteria, lesions in females were more severe than
in age matched males (p0.005). The earliest and
most prominent glomerular alterations were an
increase in the number of cells and deposition of
immune complexes in the mesangium. Advanced le-
sions, consisting of immune deposits In capillary
loops, were detected by EM in 40% of females but

only 5% of males, by iminunofluorescence, 45% of
females and 20% of males showed capillary wall

deposits. These glomerular changes are similar to
those seen in younger NZB/W mice; they do not re-
semble the nonspecific age—related abnormalities
observed in older mice of other strains. Our re—
suits suggest that the fulminating immune complex

glomerulonephritis in NZB/W mice may represent an
acceleration of the pathologic processes occurring
in the NZW parental strain.

DEPRESSION OF ENDOSTREPTOSIN AND STREPTOLYSIN 0
ANTIbODIES IN PAl'IENTh WITH IDIOPAThIC NEPHRUSTS
WITh AND WITHOUT A NEPHROTIC SYNDROME. Kurt Lange,
Uinrana Ahmed*, Inge Sagel and Arvind Grover*.
Renal Service Labs., Depts. of Med. Ped.
New York Medical College, New York, N.Y.

We determined antibody titers to Endostreptosin,
a recently described protein antigen contained in
the cytoplasm and to a small extent in the plasma
membrane of group A streptococci in 286 normals of
different age groups and in 24 children and 19
adults who had or had had at one time a nephrotic

syndrome due to idiopathic nephrosis (minimal
change disease) . Antistreptolysin 0 titers were
determined In 32 of the idiopathic nephrotics

during or long periods after the presence of a
nephrotic syndrome. Severe depression of both
antibody titers were found in almost all patients
with this disease when compared to age-matched

controls (p<O.0l) not only during the presence of
a nephrotic syndrome but for long periods up to
20 years following an episode of a nephrotic
syndrome (p<O.Dl-0.OS). Patients with a nephrotic
syndrome due to chronic glomerulonephritis (5),
S.L.E. (2), membranous nephropathy (5), diabetes
mellitus (1) or amyloidosis did not show abnormally
low values for antibodies to Endostreptosin or

Streptolysin 0. High-dose continuous or inter-
mittent steroid treatment in 15 patients with
S.L.E. with or without proteinuria did not

depress the antibody titers below normal. Based
on this and other clinical evidence, a selective
iinmunodeficiency as cause or consequence of this
disease is suggested.

EVIDENCE TEAT THE ANTIGEN OF AUTOLOGOUS ThNIJNE
COMPLEX GLONERULONEPRP.ITIS (AIC) OF RATS IS A
MANNOSE OR GLUCOSE CONTAINING GLYCOPROTEIN. S. P,
Makker Case Western Reserve Univ., Dept. of

Cleveland, Ohio

Utilizing a specific antibody (BBAb) to the
antigen of autologous Immune complex glomerulo—
nephritis (AIC), Concavalin A (ConA), Ricin II,
Wheatgerm Remagglutinin (WGH) and a specific
sugar .< methyl—D mannopyranoside (mannoside) in
a immunohistochemical technique, it was found
that the antigen of AIC of rats is a mannose or

glucose containing glycoprotein. The results are
summarized below:

FLUORESCENCE
FOR BRAb

NSDK + FITC antirat IgG Negative
NSDK + MRS + FITC antirat IgG Negative
NSDI( + Rat EBAb + FITC antjrat

IgG Positive
NSDK + ConA + Rat EBAb + FITC

antirat IgG Negative
NSDK + ConA +o(mannoside + Rat

BBAb + FITC antirat IgG Positive
NSDK + Ricin II + Rat BBAb +

FITC antirat IgG Positive
NSDK + WGH + Rat BBAb + FITC

antirat IgO Positive
NSDK—Normal Sprague—Dawley Kidney section
FITC—Fluorocein isothiocynate conjugated
MRS—Normal rat serum

Identification of the chemical nature of the
antigen of AIC is of importance because of the
striking similarities between the AIC and the
idiopathic membranous glomerulonephritis in humans.

IMMUNE COMPLEX INDUCED CRESCENTIC (CGN) AND PRO-
LIFERATIVE (PGN) NEPHRITIS IN MICE. Kenneth R.
McLeish, Mnira Gohara*, William T. Gunning*,
Stephen H. Hite*, James T. Higgins, Jr., Depart-
ments of Medicine and Pathology, Medical College
of Ohio, Toledo, Ohio.

PGN has been shown to result from intraperito—
neal injection of apoferritin (APO) in mice. The
present study was undertaken to determine the ef-
fect of different doses of APO on the glomerular
lesion. Four groups of 20 Swiss albino mice were
employed. Groups 1, 2 and 3 received daily intra—

peritoneal injections of 4, 2 and 1 mg APO, respec-
tively. Group 4 received daily injections of
saline. Twenty—four hour urine protein excretion
was determined weekly until sacrifice at 7 weeks.

Kidneys were examined by light (LW), immunofluo—
rescent (IN) and electron microscopy (EM).

Beginning at 4 weeks protein excretion increased
in all three APO groups, and was 2—2½ times that
of Group 4 at 7 weeks. By LM all Groups 1 and 2
mice had PGN. In addition, crescents were present
in all but one Group 1 animal, 50% of which had
severe CGN. CGN was found in 66% of Group 2 ani-
mals, but only 20% had marked crescent formation.
By IN granular deposits of IgG and, to a lesser ex-
tent, 1gM and C3 were found in a peripheral pat-
tern. EM showed subepithelial deposits. In gb—
meruli with CGN extensive fibrin deposits were

present. By LM Group 3 animals demonstrated only
focal mesanglal PGN. IN showed equivocal staining
with IgG. These results indicate that APO induced
immune complex formation results in both PGN and
CGN. The glomerular lesion is related to the dose
of APO. APO induced CGN provides a model with
which to study immune complex mediated crescent
formation.
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EFFECTS OF IMMUNOSTIMULATION WITH LEVAMISOLE (LEV)
ON MURINE LUPUS NEPHRITIS. J. A. }fenchaca, S. S.
Lefkowitz,* S. Tyring,* and B. Bartholomew,* Texas
Tech U. Sch. Med. Depts. of Ped., Nicrobiol., and

Med., Lubbock, Texas.
Systemic LupusErythyematosus (SLE) in man and

mouse (NZB/NZW F, +) has been reported to reflect
a loss of suppressor T cell activity. Lev, a non-
specific T cell immunostimulant, was tested for
its immunological and clinical effects on the
mouse SLE model. Lev at 2.5 mg/kg was adminis-
tered s.c. 3 times weekly starting at 2 months of
age. Saline was given to the controls. Eight
mice from each group were sacrificed at 7 months
and the remainder were allowed to proceed to
spontaneous death. Renal disease, as assessed by
serum creatinine, proteinuria, light and immuno—
fluorescent microscopy, was present in equal
severity in both groups. Antinuclear antibody
titers were lower in the Lev — treated group.
Interferon production in concanavalin A stimu-
lated splenic cultures was depressed in both
groups. A similar depression was noted in phy—
tohemagglutinin — stimulated blastogenesis of
spleen cells from both groups. At 9 months of
age 9/11 Lev — treated mice and 4/13 — saline
treated mice were alive. It is suggested that
Lev does have a beneficial effect on the overall
survival of mice with SLE but direct renal —

sparing effects were not demonstrated.

•NON-GBM GLOMERULAR ANTIGEN IN SPONTANEOUS
NEPHRITIS IN RABBITS. T. James Neale* and Curtis B.
Wilson, Dept. of lmmunopathology, Scripps Clinic and
Research Foundation, La Jolla, California, USA.

Over an 8-year period 3.7% of 1689 New Zealand
White rabbits were proteinuric with a peak incidence in
the summer and fall. Granular glomerular deposits of lgG
and C3 were demonstrable by immunofluorescence (lF in
proteinuric, and in up to 46% of non—proteinuric rabbits.
Histology showed mild mesangial hypercellularity to dif-
fuse proliferative nephritis with variable thickening of
glomerular basement membranes (GBM). Sera and renal
eluates from affected rabbits reacted by indirect IF (IDIF)
with the glomeruli and arterial walls of normal rabbit kid-
ney. Renal reactivity in the eluate was concentrated
over that in the serum, demonstrating its specificity. The
eluted or circulating antibody did not react in gel diffu-
sion with collagenose—solubilized rabbit GBM, renal
tubular antigen (Fx1A), skeletal muscle F—actin, bovine
fibronectin (FSA) or human 2 glycoprotein III. None of
these antigens, or particulate rabbit GBM, abolished the
reactivity with kidney targets in IDIF. Indirect immuno—
peroxidase ultrastructural studies utilizing paraformalde—
hyde—fixed frozen sections of normal rabbit kidney local-
ized antibody reactivity to the glomerular epithelial cell
foot processes, the slit diaphragm, and to a lesser extent
the glomerular endothelium. Controls including normal
rabbit serum, peroxidase alone, and peroxidase—labeled
F(ab1)2 goat anti—human IgG did not show glomerular
reaction product.

It is suggested that this spontaneous nephritis results
from an immune response directed against a non—GBM renal
antigen either in situ or as circulating immune complexes.

•CELL—MEDIATED LYMPHOCYTOTOXICITY IN IHTERSTITIAL
NEPHRITIS: IN VITRO AND IN VIVO OBSERVATIONS. E.G.

Neilson*, and S.M. Phillips*. Renal-E1ectrolytr
and Allergy-Imunology Sect., Dept. of tied., Univ.
of Penn., Phila., Pa. (Intro, by N. Goldberg).

Guinea pigs sensitized to renal tubular antigen
develop an interstitial nephritis composed of mono-
nuclear cell infiltrates near linear deposits of
antitubular basement membrane antibodies. Although
antibody production is thought to be the dominant
mediator of disease expression, little is known
concerning the role of mononuclear cells in the

generation of the imounopathologic response. Our

experiments explore this latter aspect.
Lymphocytes from spleen, nodes, and peritoneal

exudates (PEL) were tested against 51 Cr-labeled

cell monolayers, including fetal guinea pig kidney.
Cell-mediated lymphocytotoxicity (CML) was demon-
strated with PEL from sensitized animals after six
hours of incubation (p.z.0001). The CML showed a
dose dependency and a relative specificity for the

fetal kidney (p<.007). Spleen and nodes actively
suppressed this CML (p<.0002). The kinetics of the
CML was also studied aver the life span of diseasec
animals. Optimal cytotoxicity occurred fourteen
days after sensitization simultaneous with the
onset of active histopathological changes.

PEL were also harvested 14 days after antigen
exposure, labeled with 51 Cr, and injected into
sensitized or control animals. Twenty-four hours
later the percent recovered counts were obtained
from several organs. PEL from sensitized animals
can traffic in viva to the kidney.

Our findings confirm that sensitized animals not
only make tubulospecific antibodies, but also

generate mobile lymphocytes capable of causing
interstitial kidney damage.

•ISOLATION OF GLOMERULAR POLYANION. T.E. NeVins*

and A.F. Michael, Dept. of Ped., Univ. of Minn-

esota Medical School, Minneapolis, Minn.
The glomerular polyanion (GPA) is a sialoproteii

on the glomerular epithelial cell surface, which

may have a role in regulating the glomerular filtr
tion of anionic molecules. To further define GPA,
isolated rat glomeruli were sonicated and cell
membranes were subjected to extensive trypsin dig-
estion (pH 8.0 for 18 hrs). The supernatant mat-
erial was further fractionated by stepwise elution
from DEIE (pH 7.4; 0.2 H NaC1 to 1.0 M NaC1}.
GPA containing fractions were identified by
reactivity with colloidal iron and total N-acetyl
neuraminic acid (NANA) content. Crude GPA was
further isolated by polyacrylamide gradient gel
electrophoresis (pH 7.4; concentration of acryla—
mide 5%—7.5%). At least three major fractions
(1,11, and III) rich in NANA and reactive with
colloidal iron were identified. All fractions
were sensitive to hydrolysis by neuraminidase.

P,ntibodies (AN) were raised in rabbits by
injection of the fractions in complete Freunds
adjuvant. ?,B against fractions II and III reacted
with rat and human glomerular epitheliuln by indi-
rect immunofluorescence. This staining along the
epithelial aspect of the glomerular basement mem-

brane (GBM) was confirmed by phase and dual label

fluorescence using heterologous anti—GBM antibody.
The fluorescence was abolished by prior absorption
of AN with the appropriate NANA-rich fraction.
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CLONING OF GLOMERULAR CELLS. Terry Oberley and
Peter M. Burkholder, University of Wisconsin
Center for Health Sciences, Madison, WI 53706.

A technique was developed which allowed cloning
of glomerular cells and thus preparation in vitro

of populations of homogeneous gloinerular cells.
Glomeruli from adult guinea pigs were placed in
culture following isolation using a nylon screen

sieving technique and cells grown in Waymouths
medium plus 30% fetal bovine serum, with replace-
ment of medium every two days. After confluency
was reached, medium was harvested from the cells
every day and filtered for use as conditioned
medium. Single cells were isolated following tryp
sinization of confluent cultures, plated in small

plastic petri dishes, and grown in conditioned
medium plus 15% fetal bovine serum plus l05M in-
sulin. After several days, distinct colonies
appeared with different morphologic patterns. One
cell type consists of very large squamous appearing
cells; these cells grow slowly and have proven
difficult to maintain for long periods of time. A
second cell type consists of intermediate—sized

cells with frequent long cytoplasmic extensions;
these cells grow quite rapidly and we have been
successful in maintaining cell strains for long
periods of time. A third type of cell is much
smaller and often arranged in whorled bundles. The
ability to culture homogeneous populations of glom-
erular cells will allow studies on the regulation
of macromolecular synthesis by glomerular cells.
Furthermore, such clones of glomerular cells may be
utilized for identification of molecular defects in
hereditary renal diseases.

PROTECTIVS EFFECT OF RENAL VEIN CONSTRICTION ON
IMMUNE COMPLEX LOCALIZATION IN THE KIDNEY. B.S.
Ooi, T. Hamoui,* and M. Weiss.* University of
Cincinnati Medical Center, Cincinnati, Ohio.

To determine the effect of renal venous con-
striction on the localization of immune complexes
in the kidney, unilateral renal venous constric-
tion was accomplished in 19 male albino rabbits
seven days after being given an intravenous bolus
(250 mg/Kg) of bovine serum albumin (BSA) to in-
duce the development of serum sickness nephritis.
The rabbits were sacrificed on the 12th day post—
BSA administration. Renal histology was graded
semi—quantitatively by light and fluorescence mi-
croscopy. Four of the rabbits were non—responders
and did not exhibit nephritis. Of the remaining
15 rabbits, differential degrees of severity of
nephritis were found between the control and ex-
perimental kidneys as assessed by light micros-
copy (in 7 rabbits) and by fluorescence micros-
copy (in 12 and in 9 rabbits when examined for
deposits of IgG and C3 respectively). In all in-
stances the experimental kidney (with the con-
stricted vein) showed less severe alterations.
The degree of protection appeared to correlate
with the degree of renal venous constriction as
manifested by tubulo—interstitial changes (rs =
0.77, p <0.01). It is concluded that renal
venous constriction exercises a protective effect
on the development of acute serum sickness

nephritis.

ISOLATION AND CHARACTERIZATION OF GLOMERULAR BOUND
IMMUNOGLOBULINS (GB Ig) IN LUNG CARCINOMA. Take-
shi Ozawa, Indiana University Medical Center, Indi-
anapolis, Indiana, and John Walker, Medical Center

of Georgia, Augusta, Georgia.
In order to elucidate the immunopathogenesis of

glomerular diseases associated with lung carcinoma,
kidneys from 30 patients (pts) with lung carcinoma
were studied by light and immunofluorescent micro-
scopy (LM and IFM). GB Ig were isolated by incu-
bation of kidney tissue with low buffer, and con-
jugated with fluorescein isothiocyanate (Fl).
Frozen sections of lung carcinoma as well as
slide-fixed smears of K. pneumoniae (Kp), H. in-
fluenza (Hi), S. pyogenes, S. pneumoniae (Spn), B.
fragilis (Bf) and E. coli (Ec) were stained with
GB 19-Fl.

IN of the kidneys revealed 24 normal kidneys
(NK), 4 focal proliferative glomerulonephritis
(FPGN), 1 diffuse proliferative GN (DPGN), and 1
membranous nephropathy (MN). Negative or patchy
glomerular deposition of 19 were observed in 20

pts by 1PM. Focal mesangial deposition was found
in 4 of 24 NK and 4 of 4 FPGN. Diffuse deposition
was found in DPGN and MN. Cytoplasmic staining of
lung carcinoma was observed with GB Ig-FI from the
pt with MN, but not from others. Membrane stain-
ing of Kp, Hi, Spn, Bf and Ec were observed with
GB Ig-FI from 5 pts with focal mesangial deposi-
tion of Ig (2 NK, 3 FPGN). GB Ig-FI from the pt
with DPGN also stained Spn. These findings sug-

gest: 1) the major antigen (Ag)—Ab system in-
volved in the glomerular diseases associated with
lung carcinoma is that of bacterial Ag-AL instead
of tumor Ag-Ab, and 2) tumor Ag-Ab system is found
in MN.

•COMPARISON OF CIRCULATING IMMUNE COMPLEXES (dC) IN
LUPUS (SLE) AND MEMBRANOUS NEPHRITIS (GN). Michael
F. Robinson,* Jimmy L. Roberts, John V. Jones,* and
Edmund J. Lewis. Rush Presbyterian St. Luke's Med-
ical Center, Chicago, Illinois.
We have determined CXC levels in serum from ac-

tive SLE patients with focal and diffuse prolifera-
tive (P) ON (N8) and membranous (N) GN (N=8), and
patients with nonSLE-MGN (N=lO). CXC were measured

by cryoglobulin (CRYO), Raji cell (Ri) and solid
phase Clq assays. Studies were carried out to de-
termine whether or not CIC measured with one assay
were being measured in the other assays by examin-
ing the effect of removing CRYO CIC on the results
in the Rj and Clq assays. In addition, the size of
CXC reacting in the Ri and Clq assays was examined
by sucrose gradient ultracentrifugation of serum
and CRYO prior to assay by Rj and Clq.

Elevated levels of CIC were detected in SLE-PGN

in 8/8 by CRYO, in 6/8 by Rj and in 6/8 by Clq; le-
vels were elevated in all assays in 5/8. Removal of
CRYO from serum decreased Rj reactivity by > 60% in

5/6 PGN, but only decreased Clq in 3/6. Elevated
CXC were found in SLE-NGN in 6/8 by CRYO and Rj,
and 4/8 by Clq; levels were elevated in all assays
in 4/8. Removal of CRYO from SLE-MGN serum decreas-

ed Rj reactivity by > 60% in 5/6, but only decreas-
ed Clq in 3/6. Elevations were found in nonSLE-MGN

sera in 4/10 by CRYO, 2/10 by Rj, and 1/10 by Clq;
no nonSLE-MGN sample had elevated CIC on all tests.
Removal of CRYO from serum decreased reactivity in

all Rj and Clq positive nonSLE-MON samples. React-
ivity of serum and CRYO samples by Rj and Clq was
greatest in 7s aliquots. We conclude that these as-

says measure overlapping but varying species of CIC;
IC which are cryoprecipitable appear to be more re-
active in the Rj assay than with the C1q assay.



NEPHRITIC SERUM CONTAINS FACTOR(S) THAT INHIBIT
ThE ADHERENCE OF NORMAL PRAGOCYTES TO GLASS.
Edward J. Ruley, C. Frederic Strife and Jeff
Breslin*. Univ. of Maryland Sch. of Medicine,

Dept. of Peds., Baltimore, Md.
An abnormality in adherence to glass of phago—

cytes (P) from patients with acute post—strepto—
coccal nephritis (P—SGN) observed by Ruley, et al
(J. Peds. 89:748, 1976) led to the development of
a simple assay for measuring P adherence to glass
(PAg). Isolated normal P were labeled with Cr51
and incubated with autologous NHS (control) and
patient serum at 370 for 30' in glass tubes (sur-
face). The tubes were washed to remove non—
adherent cells prior to gamma counting. Results
were expressed as percent of control counts.

PAg was inhibited when normal P or P from a
patient with P—SGN were incubated with P—SGN serum
while incubation with MRS or buffer resulted in
normal FAg suggesting the presence of a serum PAg
inhibitor. All initial sera from 10 patients with
P—SGN had low levels of PAg deapite normal C3 and
properdin in 1. PAg in serial sera from 8 P—SGN
patients returned to normal as the patients re-
covered. Of 18 patients with SLE, PAg was low in
7/13 with normal C3 and 4/5 with low C3. In 1
patient with SLE and low C3, PAg increased with
prednisone treatment. PAg was low in 4/6 patients
with membranoproliferative nephritia of Type I
(1 with normal C3), 2/2 with Type II and 1 with
shunt nephritis. Of 23 patients with various
normocomplementemic renal disorders, 1 had low PAg
while all 11 patients with acute and chronic
infections had normal adherence. The results in-
dicate that serum from patients with active
immune conplex nephritis contains a factor(s) that
inhibits phagocyte surface adherence.

• THE ROLE OF COMPLEMENT (C) IN PROTEINURIA INDUCED
BY IN SITU GLOMERULAR IMMUNE DEPOSIT (ID) FORMA-
TION. D.J. Salant, S. Belok*, M.M. Stilmant, C.
Darby*, N. Capparell* and W.G. Couser. Boston
University Medical Center.

Administration to rats of sheep antibody (Ab)
to proximal tubular brush border antigen (Fx1A)
induces experinental nembranous nephropathy (MN)
due to in situ formation of IDe in the subepithe—

hal space. Increasing deposition of sheep IgG
and rat Ble—Bla (C3) is associated with protein—
uris by day 4—5. IDs also fix human C3 in vitro.
Depletion of C3 for 5 days by administration of
purified cobra venom factor abolished C3 deposi-
tion in IDa by immunofluorescence (IF) and totally
prevented proteinuria at 5 days (control 43 11
mg/day, n11; C—depleted 3 + 1 mg/day, n=ll, p<
.001, normal <5 mg/day). Glomerular IgG deposi-
tion at 5 days was not reduced by C3 depletion as
judged by IF, electron microscopy and direct mea-
surement of renal fixation of Ah after injecting
25 mg of 1251 anti—Fx1A (C3 depleted: 188 + 2 pg
IgG/2 kidneys; control: 191 8, p >0.5). Rats
injected with equimolar quantities of the F(ab)2
portion of snti—Fx1A IgG had glonerular deposits
of F(ab)2 by IF but did not fix C3 or develop pro—
teinuria. Biopsies from 10 mm. to 5 days after
Ab injection showed normal histology and no glom—
erular neutrophils (PMNs). In rats treated with
anti—PMN serum for 5 days after anti—Fx1A, protein—
uria on day 5 developed as often in rats consis-
tently depleted of PMNa to <500 mm3 (2/3), rats
partially depleted of PMNs (3/5) and controls (4/8).

A new mechanism for proteinuria has been demon-
strated in experimental MN due to in situ ID forma-
tion which is C—dependent but does not involve

PMNs or inflammatory changes.
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•A QUANTITATIVE ANALYSIS OF SUBEPITHELIAL IMMUNE
DEPOSIT (BID) FORMATION IN "IN SITU" IMMUNE COM-
PLEX GLOMERULONEPHROPATEY (ICON). D.J. Salant, C.
Darby* and W.C. Couser, Boston University Medical

Center, Boston, NA.
The kinetics of antibody (Ab) deposition in

SIDs, effects of steroids and vasoactive mmine an-
tagonists and relationship between quantity of Ab
deposited and proteinuria were studied quantita-
tively in the passive Meymann nephritis model of
membranous ICGN. Total kidney fixing Ab (TRAb)
and glomerular—bound Ab (GBAb) were determined by
isolating glomeruli from each rat 1 hour to 5 days
after injection of 10 mg of Ab to rat prox-
imal tubular brush border antigen. Immunofluores—
cence and electron nicroscopy revealed GBAb to be
exclusively in SIDs.
Time 1 hr 4 hr 24 hrs 2 days 5 days
N 3 3 3 3 4

TKAb** 33-4-4 61±7 98±7 108+ 11
GBAb** 9±1 12±1 16±1 23+1 47-4-6
**: pg IgG/2 kidneys, mean SEN

— —

In 19 rats given various doses of Ab, the mmountof
proteinuria at 5 days correlated with TKAb (r0.1,
p<.O0l). Proteinuric threshold was about 200 pg
IgG/2 kidneys or 90 pg GBAb/rat. Mean TKAb at 5
days was not reduced by treatment with cyprohepta—
dine (87 2), Chlortrimeton (103 4) or methyl—
prednisolone (97 4) compared to placebo (102± 7).

In "in situ" membranous ICCN Ab accumulates
slowly in SIDs reaching the proteinuric threshold
only after several days. Drugs which decrease

glomerular trapping of circulating immune complexes
do not significantly affect Ah deposition. The
kinetica of glomerular Ab deposition in this model
are unique and different from those defined in ne—
phrotoxic nephritia and serum sickness.

•SOLUBLE ANTIGENS IN HUMAN GLOMERULAR (cNN) AND TUB-
ULAR BASEMENT MEMBRANES (TOM). M.S. Schiffer A.F.
Michael and A.J. Fiah, Dept. Ped., Univ. of Minn-
esota Medical School, Minneapolis, Mn.

Rabbit anti-human GBM antibody (RAJIGBM) prepar-
ed against sonicated GBM reacts with multiple non-
collagen GBN glycoproteina. Recent immunofluores—
cence studies frcn this laboratory have shown that
reactive antigens are present in a bilaninar dis-

tribution along GBM and TBN, distinct from the
antigen(s) identified by Goodpasture's antibody.
Pelleted GBM samples display progressive loss of
reactivity with RAHGBM.

Citrate extractable antigen (CtEA) is prepared
from human renal cortical homogenates using 0.02 N
citrate buffer pH 3.2. In addition, ultracentrifug
ed supernates of sonicated glomeruli and of bonn—
geniEed cortex are precipitated with 50% saturated

ammonium sulfate. Immunodiffusion between these
soluble antigen preparations and RANGBM shows only
a single antigen in CtEA which is also present in
the glomerular and cortical sonicate supernatants.
Rabbit antibody against ctEA(NACtEA), prepared by

imnunizing with the precipitate frcn Oucbterlony
diffusion between CLEA and RANGBM, has a bilaminar
reactivity on GBM and TOM and also reacts with

lung and splenic capillary beds. Absorption of
RACtEA with CtEA abolishes all staining, while
absorption of RAJIGNN with CtEA inhibits TNM stain-

ing and reduces GBN staining, thus demonstrating an
antigen in CtEA common to GBM and TBM. Electro-

phoresis of washed RAHGBM—CtEA precipitates on 6.5%
polyacrylanide in 0.1% SDS identifies an antigenic
component (approximately 70,000 mw) which is sus-
ceptible to reduction with 2—mercaptoethanol).

Abstracts
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•ALTERED IN SITU FORMATION OF COMPLEXES IN
EXPERIMENTAL NEPBROTIC SYNDROME. M.W. Seiler,
J.R. Hoyer, Depts of Pathology and Pediatrics,
Harvard Med. Sch., Boston, MA

Effects of aminonucleoside nephrosis (MO and of

heterologous immune complex nephropathy (HICN) in
rats on the localization of complexes formed during

sequential protamine and heparin (P—H) renal perfu—
sions (Science 189,390, 1975) were evaluated. Kid-
neys of groups of 9 proteinuric rats were perfused
8 days after IV injection of aminonucleoside of
puromycin or 2—4 weeks after IV injection of sheep
anti—sera to rat FxlA(passive Heymann model)(HICN).
These kidneys and those of saline injected controls
were studied by immunofluorescent and electron mi-
croscopy. Glomeruli of rats with HICN showed numer-

ous subepithelial deposits of sheep IgG, rat IgG
and C3 along glomerular basement membranes (GBM).
P—H complexes were most numerous in the subepithe—
hal zone of GBN in controls with the largest com-
plexes in filtration slits. Subepithelial P—H com-
plexes were selectively decreased in the GBM under-
lying regions of epithelial cell foot process fu-
sion in both AN and HICN and in immune deposits in
HICN. In contrast, P—H complexes in remaining fil-
tration slits were frequently larger than in con-
trols. A relative increase in mesangial P—H com-
plexes was more pronounced in AN than in HICN. Gb—
merular localization of immune complexes was previ-
ously shown to be altered in rats with AN (J. Clin.
Invest. 61,561, 1978). The present studies show
that glomerular changes in AN and HICN also modify
the distribution of P—H complexes. The altered lo-
calization of P—H complexes may be related to
changes in electrostatic and/or hydraulic flow
characteristics of the glomerular capillary wall

of nephrotic kidneys.

GOODPASTURE'S SYNDROME (GPS): DEMONSTRATION OF TWO
ANTIBODIES. Zeev Sharon. Richard D. Rhode*and
Edmund J. Lewis. Rush-Presbyterian-St. Luke's

Medical Center, Chicago, Illinois.
BPS is associated with antibodies against gb—

merular and alveolar basement membrane. We have
studied kidney eluate from a patient with GPS to
determine the breadth of anti-basement membrane

activity of deposited antibody and whether an anti-
body specifically reactive with a single organ
could be demonstrated. Direct immunofluorescent
examination showed linear deposition of IgG along
the glomerular basement membrane (GBM), tubular
basement membrane (TBM), choroid plexus basement
membrane (CBM) and alveolar basement membrane (ABM).
Indirect ininunofluorescence revealed that the

patient's serum contained antibody against normal
GBM, TBM and striated muscle sarcolema (SMS) but
not against myocardial sarcolemma, ABM or CBM. The
kidney eluate contained antibody against normal
GBM, TBM, ABM, CBM and SMS. The concentration of
antibody activity in the kidney eluate was signi-
ficantly higher than in the patient's serum. Pre-
elution saline washes did not contain antibody

activity. While the striated muscle contains an
antigen capable of absorbing the common anti—base-
ment membrane antibody activity from the kidney
eluate, the eluate contained an anti-SMS antibody
which was not absorbed with homogenates of normal
renal cortex, lung, choroid plexus and isolated
GBM. We conclude that the eluate from the kidneys
of this case of BPS contained (1) an antibody with
broad specificity for basement membranes of multi-
ple organs and striated muscle sarcolereia. (2) an
antistrjated muscle sarcolemma specific antibody
that had no antibody activity when tested against
normal basement membrane.

OF fl1OR! RECPIS IN
PAPIIIA AND IN 51E CX)iTEX OF 'ThE K]ItIEY. Iètst
Shimemura, Valerie J. Savoca and Joan Cotton1'.
G&*U-1itgers Med. Sch. , Dept. of Path.,
Piscataway, N. J.

Unique biological envirorimmnt exists in the
renal papilla such as hyperomotic interstitial
fluid, high concentration of ammonia which inhi-
bits ccmplenent activity, poor blood circulation
with possible low oxygen tension, and presence of
nummrous prostaglandin-producing interstitial
cells. We previously suggested that the intensity
of inflamnatory reaction and the extent of
fibrogenesis occurring in the injured medufla
might differ fran tiose of the renal cortex (Kid.
mt. 10: 550, 1976). We now present additional
evidence which substantiates our previous
findings. A silk suture was surgicafly threaded
into the renal papilla of rats through the renal
cortex. The rats were sacrificed on days 2, 7,
and 14, and the inflammatory reaction to the
suture was studied by light microscopy. The
intensity of the inflammatory reaction in the
renal papilla appeared to be less than that of
the renal cortex. Similarly, the extent of
fibrogenesis in the papilla appeared to be less
than that of the cortex. A prtzninent giant call
reaction to the suture took place in the
cortical tissue as early as day 7. A similar
giant cell reaction was not daionstrable in the
papillary tissue as late as day 14. In conclusion,
the reaction to the suture material appeared to
be different between the renal cortical and the
papillary tissue of a rat. The pathegenetic
imachanimms to explain this difference remain to
be explored.

GLOMERULAR BASEMENT MEMBRANE (CBM) SPLITtING IN AL-
PORT'S SYNDROME MD) PATIENTS WITH OBSTRUCTIVE/DYS—
PLASTIC NEPHROPATIIY. R.K. Sibley*, R.L. Vernier,
Dept. Lab. Med. & Path., and Peds., Univer. of
Minnesota Medical School, Minneapolis, MN.

Electron microscopy (EM) of glomeruli in pa-
tients with familial nephritis (FN) demonstrates a
characteristic diffuse membranoid transformation of
the lainina densa of the GBM. Since similar but f o—
cal GBM changes have also been described in other
diseases, the specificity and significance of this
change in FM is controversial. EN studies of app-
roximately 300 consecutive specimens included 5
with a typical history and EM changes of FM. Two
other patients also demonstrated typical diffuse
GBM changes.

One is a one—year—old male with a single reflux—
ing kidney on the left, and an absent right kidney
by 1W', and the other is a 2—year—old male with
bilateral hypoplasia—segmental dysplasia. Neither
patient had a history of FN. No other specimens
demonstrated similar changes.

The findings of severe diffuse membranoid trans-
formation of the lamina densa in infants with oh—

structed/dysplastic kidney disease may correlate
with the reported absence of antigen(s) in neonat-
al kidneys (Anand et al, .3. Peds. 92:952, 1978)
and with the demonstration of an immune response

to "missing antigens" in patients with FN (McCoy
et al, Lab Invest. 34:325, 1976). We speculate
that eigher dysplasia and/or obstruction in the
neonate may be associated with the early develop-
ment of diffuse ultrastructural changes in the GBM
which reflect a failure of normal GBM structural
and antigenic maturation which is shared with FN.



• CYTOMEGALOVIRUS GLOMERUIOBEPHRITIS: A UNIQUE
GLOMERULAR LESION. Roger D. Smith and
Robert Lm-sekus*. Univ. of Cincinnati Med. Ctr.,
Dept. of Pathology, Cincinnati, Ohio.

The purpose of this study was to define an
experimental model of acute viral glomerulo-
nephritis with emphasis on the pathology and
evolution of the glomerular lesions. HA/ICR mice
infected with sublethal doses of murine cy-to-
negalovirus (MCMV) developed viuria and
proteinuria on the 5th day after inoculation.
Sections of kidney revealed a focal segmental

glomerulonephritis characterized by typical
cytomegalic inclusions in siesangial cells result-
ing in occlusion of contiguous capillary spaces.
No inclusions were observed after the 7th day but

persistent changes consisted of disorganization
of the cellular components in juxtaglomerular
zones with degenerative changes in the macula
densa and by day 20, interstitial inflammation
extending from the axial pole of the involved
glomerulus. EM confirmed the mesangial nature
of the glonerular lesions and the presence of
virus and cellular debris in channels that ex-
tended through the juxtaglomerilLar zone to the
distal convoluted tubule. Immunofluorescence for
MCMV confirmed the presence of viral antigen with-
in the juxtaglomerular and interstitial lesions

by day 20.
These studies indicate that the acute virus

infection results in a selective nesangial lesion

accompanied by proteinuria and viuria. The major
route of glomerular transport of virus appears to
be through mesangial channels to the juxtaglomeru-
lar zone and the macula densa. The late result of
the acute infection is a unique tubulo-intersti-
tial lesion extending from the juxtaglomerular zone,

TUBULAR BRUSH BORDER (TBB) ENZYMES, TUBULAR CASTS,
AND TOBRAMYCIN—FREAMINE II NEPHROTOXICITY, K.Solez,
C.B. Silvia*, snd A. Whelton, Johns Hopkins

Hospital, Baltimore, MD
The activity of two TBB enzymes, maltase (N)

and alkaline phosphatase (AN) was studied in the
renal cortex of 7 groups of rabbits given tobramy—
cm 75 mg/kg/day i.m. for 14 days. After each dose
of tobramycin various treatments were given: 0.9%
NaC1, 2% NaC1, 10% Glucose, Freamine IT (an amino
acid mixture which reduces cortical uptake of to—
bramycin in dogs), Freamine IT + 10% Glucose (all
given as 250 ml i.v. infusions over 3 hrs.), cloni—
dine (30 pg/kg i.v. bolus), or nothing. None of
the treatments lessened nephrotoxicity. The two
groups receiving Freamine had significantly decrea-
sed survival time (6.O±.7 days (n=16) vs 13.1±.4
(n32) for the other groups, p<.OO1) and increased
number of cortical casts (87±7 vs 61±6 per five

bOx fields, p<.OS). All animals dying spontane-
ously (usually during the infusion period) had
elevated serum creatinines. Survivors were sacri-
ficed at 14 days. There was a significant corre-
lation between serum creatinine at death or sacri-
fice and: 1) number of cortical casts (r = +.65,
p<.OO1), and 2) renal cortical AP (r —.57,
p<.OOS). There was a weak but significant corre-
lation between AP and H activity (r = +.39, p<.05),
but no correlation between N and serum creatinine.
These studies suggest that there is an association
between renal failure and loss of certain TBB com-
ponents (e.g. Al'), but probably not of brush border
as a whole in tobramycin—induced acute renal fail-
ure. The non—protective effect of Freamine may be
a species related phenomenon and/or nay be attri-
butable to the pharmacokinetic design of the stud-
ies. It merits further evaluation.
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GLOMERULAR CELL TURN—OVER TN EXPERIMENTAL GLOMERULO
NEPHRTTTS. R.B. Sterzel, R. Pabst* and N. Kregeler*
Yale Univ. Sch. of Med. and West Haven VA Hospital,
New Haven, Ct., and Med. Sch. Hannover, W. Germany.

Hyperplasia of glomerular cells is considered a
hallmark of proliferative glomerulo—nephritis. Cell
counts, however, may not reflect proliferation of
instrinsic or immigrating glomerular cells if cell
turn—over is abnormal. We studied these parameters
in anti—GEM nephritia (AGBMN) induced in male—Spra-
gue Dawley rats of 200 Gms. Four days after immuni-
zation with rabbit TgG 45 rats received TV rabbit
serum with anti—GEM specificity. Ensuing protein—
uris was mild on day 1 and rose markedly by day 3.
The dose of anti—GEM serum given did not cause an
increase of glomerular cell counts over controls
through day 11. 'Local' cell proliferation was stud-
ied in rats sacrificed 2 bra after pulse—labeling
with 3H—thymidine (3H—T). The number of labeled
glomerular cells by autoradiography rose from 1.8%
in controls to 2.5% and 11.2% on days 1 and 4, re-
spectively, and fell to 5.8% on day 11. Counts of
S—activity measured in dried isolated gbomeruli in-
creased above controls by 74%, 162% and 233% ondayE
1,2 and 4, respectively, and by 78% on day 11. Addi
tional AGBMN rats received 3H—T 48 bra before sacri-
fice to allow time for labeling and glomerular in-
flux of extra—renal cells. Glomerular activity on
day 1 of AGBMN now equaled controls. On day 4 it
rose by 329% showing greater 3H—T uptake than after
short—term labeling on day 2 or 4. We conclude: 1)
Tn the absence of histological hypercellularity
increased glomerular cell proliferation in ACBMN
can nevertheless be demonstrated by isotope—label-
ing methods. 2) These indicate an accelerated turn-
over of: first, intrinsic glomerular cells and

later, in addition, of immigrating cells.

ICOMPOSITION OF GLOMERUI.AR DEPOSITS WITH RESPECT TO

lH AND FACTOR B IN MEMBRANOPROLIFERATIVE (MPGN)
AND ACUTE POST-STREPTOCOCCAL GLOMERULONEPHRTTTS

(AGN). R.J. Wyatt, A.J. McAdams*, J. Forristal*,
and C.D. West. Children's Hospital Res. Found.,
Univ. of Cincinnati, Cincinnati, Ohio.

The discovery that activation of the alterna-
tive pathway of complement is simply the result of
formation of the C3b dependent convertase, C3bBb,
in a site protected from inactivation by the con-

trol proteins, lH and C3b inactivator (C3bTNA),
prompted us to assess involvement of C3, factor B,
lH and C3bIMA in glomerulonephritis. Fluorescein
labeled antibody to these proteins was reacted
with biopsy tissue from 17 patients with MPGN and
11 with AGM. Three with AGN were markedly hypo-

complementemic and 8, either normocomplementemic
or minimally hypocomplementemic. C3bIMA was not
detected in any biopsy. In all patients with
MPGN, lH was present in the same distribution as
C3 whereas factor B was detectable in irregular

deposits in only I patient. In contrast, lH was
absent in 10 of 11 patients with ACM and factor B
was abundant in capillary loops of the 3 hypo-

complementemic ACM patients while absent in the

normocomplementemic patients. The presence of
lH and the absence of factor B in MPGN could re-
flect displacement of factor B from C3bBb by DIH

with formation of C3belH. Absence of lH in hypo-
complementemic patients with ACM might indicate
that C3bBb was formed in a site such as that pro-
vided by alternative pathway activators which
protects it from reaction with lH. Thus, in this
small series of ACM patients, the presence of
C3bBb, a potent converter of C3, in glomeruli
would correlate with the presence of hypocomple-
mentemia.

Abstracts
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CHARACTERIZATION OF CHRONIC N,N'-DIACETYL
BENZIDIME (N,N'—DAB) INDUCED NEPHROPATHY.
Stephen W. Zirmnerman. Depts. of Medicine and
Pathology, Univ. of Wisconsin Center for Health

Sciences, Madison, Wisconsin.
N,li'-DAB is known to induce glomerular injury

in rats. Chronic feeding has produced a crescen-
tic glomerulonephritis, while parenteral
administration has produced glomerular epithelial
cell cysts. Rats were given repeated doses of
parenteral N,N'-DAB and followed for up to 32
weeks to further characterize the renal disease.
Significant proteinuria and albuminuria occurred
at 10 weeks and increased thereafter. Glomerular
epithelial cell cysts and vacuoles were marked in
proteinuric rats. Focal glomerular sclerosis and
synechia were present, but proliferative crescent
formation was not. Focal segmental glomerular
fibrinogen and albumin were noted by immuno-
fluorescence but not gamma globulin or C3.

Ultrastructurally epithelial cell cysts and
disruption were present but no electron dense
deposits. Tubular dilatation and casts were
frequent in proteinuric rats. Unilateral nephrec-
tomy (Mx) in four rats at 12—15 weeks did not
enhance protein excretion, while prior Mx did (Nx
101 mg/d, non-Nx=l5.0 mg/d at 20 weeks). None of
the rats developed severe renal insufficiency or
urine sediment abnormalities. Parenteral N,N'—
DAB induced renal disease is different than
crescentic glomerulonephritis noted in rats fed
N,M—DAB, and has similarities to an experimental
model of aminonucleoside induced focal glomerulo-

sclerosis, supporting the theory of primary
glomerular epithelial cell injury mediating
proteinuria and focal sclerosis.

Pathophysiology—Acute & Chronic
Renal Failure

THE EFFECT OF UREMIA, HEMODIALYSIS AND RENAL TRANS-
PLANTATION ON PLASMA PROTEIN BINDING IN THE SERUM,

Affrime, M.*, Blecker, D.L.*, Lyons, P.J., Bower,
R., Sabanayagam, P., Swartz, C. and Lowenthal, D.T.
Depts. of Med. & Surg., Hahnemann Medical College
& Hospital, Phila., Penna.

Abnormal protein binding or organic acids has
been noted in chronic renal failure. The correction
of this abnormality in renal transplant recipients
is reported in this study. The in vitro plasma pro-
tein binding was determined in nine maintenance
hemodialysis patients who later underwent renal
transplantation. The binding capacity was estimated
by adding the organic acid fluorescein (10 ug/ml)
or the organic base quinidine (5 ug/ml) to the pre
and post transplant serum of these patients. The

plasma protein binding was measured spectrophoto—
metrically after ultrafiltration dialysis. The re-
sults were compared with the plasma protein bind-
ing of eight normal volunteers. The patients on

maintenance hemodialysis had lower plasma protein
binding of fluorescein than normals (77.2±6.4% vs

87.9±3.9, p<O.OO1). Plasma protein binding im-
proved significantly after renal transplantation
(83.3±5.3; p<0.O1) but was still lower than in nor-

mals (p<O.O5). Plasma protein binding of quinidine
was not significantly different than in normal

volunteers (75.6±7.6%) either prior to (68.7±6.7%)
or after 73.9±12.9%) transplant. Plasma protein
binding of quinidine remains unaffected by renal

transplantation. However, the abnormal plasma pro-
tein binding or organic acids in chronic renal

failure may be significantly improved by renal
transplantation. This change in binding ability
may be clinically significant in the metabolism of
certain drugs, which are organic acids, in these

patients.

GLOMERULONEPHRITIS AND RENAL FAILURE INDUCED BY
VARICELLA. Lawrence Aqodoa, Marvin Bergeson,*and
Philip Wu*. Madigan Army Medical Center, Dept of
Medicine and Pediatrics, Tacoma, Washington.

Acute glomerulonephritis and renal failure has
been associated with many etiologic agents. Associ-
ation of renal disease and varicella was first
described in 1884 (Henoch, C, Berl KIm Wschnserhr.
21:17, 1884), and sporadic cases mentioned in the
literature since then. A family of four children
afflicted with varicella developed renal disease of
varying severity. This study correlates the clini-
cal and pathologic findings in the children, and
shows varicel Ia as the most probable etiologic
agent for the renal disease.

All four children were hospitalized for renal

function studies, viral studies, and serology.
Three children had renal biopsy done, and the

biopsy specimens studied by light, immunofluo—
rescence and electron microscopy.

Three of the four children presented with

hypertension and active urinary sediment. One child
had severe renal failure and was placed on hemo—
dialysis. Another had transient mild renal failure
and has recovered completely. A third child had
abnormal urinary sediment and mild hypertension,
both of which resolved. The fourth child had no
hypertension or abnormal urinary sediment; she was
not biopsied. Viral studies showed elevated acute
titers of varicella in all children, that improved
in the convalescent specimen. Renal biopsy studies
showed varying degrees of proliferative, exudative
and crescentic glomerulonephritis, with deposition
of granular lgG and C3 in the mesangium and
glomerular basement membrane. The results suggest
varicel Ia as the etiologic agent for the renal
disease.

• TEE EFFECT OF ENDOTOXIN TOLERANCE ON TEE HEMODYNAN-

IC ALTERATIONS OF GLYCEROL ADMINISTRATION: Charles

Andrews*, James Nolan* and RoCco Venuto. Dept. of

Med., SUNY at Buffalo School of Med., Buffalo, N.Y.
Induction of endotoxin tolerance protects rats

from the nephrotoxic effect of intramuscular glyc-
erol. (Nolan et al, Clin Sd Mol Med 54: 615, 1978).

Tolerance to endotoxin is induced in rats by repeat-
ed injection of small quantities of purified lipo—
polysaccharide. Additional studies were performed
to evaluate the effect of endotoxin tolerance on
the hemodynamic alterations that characteristically
accompany glycerol administration. Cardiac output
(CO) and organ blood flow were measured with a

radiolabelled microsphere technique.
In control rats CO was reduced by 53 5.2% and

renal blood flow (RBF) by 56 7.6%, ninety minutes
after glycerol. In contrast, in tolerant rats the
CO and REF were reduced by only 35 6.0% (p< 0.05)
and 24 8.0% (j< 0.02), respectively. Absolute REF

fell from 3.9 0.3 to 2.9 0.3 ml/min/100 gm in
the tolerant rats but from 4.4 0.6 to 1.9 0.5
ml/min/lOO gm in the control rats (p< 0.025). Reno—
vascular resistance increased by 18 6.0% in the

tolerant rats, in contrast to the 83 20% increase

seen in the control rats (p< 0.01). Following
glycerol changes in perfusion to both the liver and
gastrointestinal tract, however, were not signif i—
cantly different in tolerant and control rats.

The hemodynamic alterations that usually accom-
pany intramuscular glycerol were attenuated in rats

made tolerant to endotoxin. The differences from
control rats were most notable in the renovascular
bed. This data is consistent with and may partially
explain the reduced nephrotoxicity of intramuscular
glycerol in tolerant rats.
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GENTAMICIN INDUCED NON-OLIGURIC ACUTE RENAL

FAILURE. G.E. Appel, N.J.Siegel, A.S. Appel,
and 3.2. Hayslett. Yale School of Med., New
Haven, Connecticut.

Gentamicin(G) is known to cause non—oliguric
acute renal failure tARP). The effect of G on
specific tubular functions and renal hemodynamics
is not well defined. Sprague—Dawley rats were
given 80 mg/kg/D of G for up to 12 D. An early
and persistent rise in the excretion of the proxi-
mal tubular enzyme N-acetyl —hexosaminidase was
not associated with a defect in glucose reabsorp-
tion. By D5 was reduced 35% (1183 m0sm/Kg
vs 1829 control, p<.Ol) and UNH4 (post acid load-
ing) fell 33% (99.5mSq/l vs 150 control p<.Ol)

despite unimpaired CIN (ll3Opl/min/lOOg) REF
(59?9p1/min/lOOg) , F14 ( .13%) , CH2O, 0p 0TA
as compared to control. By 010 CIN fell to 602
(p<.001) in association with a rise in V (4.95pl/

mm/bog vs 1.99 control,p<.0l) and FENa (2.16% vs
.04% control, p<.OS). Umax fell to 600 mOsm/Kg
(p<.00l) and REF decreased by 30% (4160U1/min/lOOh,
p<.O5) . On Dl2 C1 fell to l76pl/min/lOOg (p<.001)'
V increased to 7.5Ljl/min/lOOg (p<.0l) and REF was

3998Ul/min/Kg (p<.05) . Despite severe alterations
in renal function and in contrast to oliguric ASP,
relative REF to the outer cortex (OC/TK) was main-
tained at 010 (1.59 vs 1.55 control) and increased
at 012 (l.78,p<.Ol).

These data indicate that concentrating ability
and NH4 formation are impaired by G before
changes in CIN or REF occur. This model suggests
that non—oliguric ASP, like the recovery phase of
oliguric ASP, may be related to the relative pres-
ervation of outer cortical blood flow.

URANYL NITRATE (UN) INDUCED ACUTE RENAL FAILURE
(ASP) IN RATS: A PROPOSED ROLE OF ENDOTHELIAL
CELLS. P. S. Avasthi and A. P. Evan. VA Hospital
and Univ. of New !exico School of Medicine, Depte.
of Medicine and Anatomy, Albuquerque, New Mexico.

Gbomerular ultrafiltration coefficient (I(f) de-
creases in UN—induced ARF. Reduction in the hy-
draulic conductivity or a reduction in the filtra-
tion surface area or both, can result in a de-
crease in glomerular Kf. Since the passage of sol—
utes and solvent across the glomerular capillary
wall is extracellular, effective glomerular sur-
face area can decrease from a reduction in the
size and/or density of the endothelial fenestrae

(EF).
To examine this possibility, ARF was induced in

rats by I.V. administration of 15 mg and 25 mg/Kg
UN and timed urine collections were obtained. At
two hours, the effects of UN were observed on the

following renal parameters:
Controls U!4(l5mg/Kg) UN(25mg/Kg)

U mOsm 1067±620 336±410 425±439 SD
FENa% .68 8.2 8.5

Ccr 530±105 251±68 SD 163±42 il/mt/bOg
At two hours glomeruli were normal by transmission
electron microscopy but scanning electron micro-
scopy showed a reduction in the EF density and
size. Density of EF Size of EF
Controls 107±10 SE/5cm2 751±52 A° SE
UN 15 mg/Kg 91±2 501±61
UN 25 mg/Kg 95±3 SE 525±43
At 7 and 17 hours, loss of epithelial foot pro-
cesses and further reduction in EF density and
size were found.

It is suggested that in UN—induced ARF, reduc-
tion in the density and size of EF leads to a de-
crease in glomerular Kf.

STUDIES ON THE NATURAL HISTORY OF THE NOREPHXNE-
PHRINE (NE) MODEL OF ACUTE RENAL FAILURE (ARF) IN
THE DOG. R.W. Baehler, R.H. Williams, J. Work, J.
Gottschall*, V. Chuang*. VA Hospital and Univer-

sity of Kentucky, Lexington, Kentucky.
These studies were designed to determine the

degree of recoverability of the NE model of ARF.
Two groups of dogs were studied: Group A (11=6) were
infused with NE into the renal artery (.75 pg/kg/
mm x 80 mm.) and GFR determined sequentially in
the infused (I) and non—infused (non—I) kidney of
each dog for 21 days. Group B (N=7) was treated
in an identical fashion except that a contralateral
nephrectomy was done on day 7 and the animals were
prepared for micropuncture on day 16. Group C
(N=3) were identical to Group B except that saline
was infused into the renal artery. The following
GFR's (ml/min SE) were determined:

Pre 3H 7D 140
gh A I 44±2.9 4.0±1.8* 16±4.5* 19±5.0*

Non—I 42±3.2 38.0±4.7 47±6.0 51±4.5
gh B I 39±3.0 8.4±3.6* 19±6.4* 27±8.2

Non-I 38±3.2 44.0±2.5 48±2.7
gh C I 33±5.7 31 .0±5.6 32±5.0 35±7.5

Non—I 32±5.6 31.0±5.8 34±5.2
* p < 0.05 (I versus Non-I)

Considerable interanimal heterogeneity of single
nephron GFR was demonstrated in Group B with some
animals having virtually no tubular flow and others
having markedly increased SNGFR (0-103 ni/rein).
Proximal tubule pressures were normal (21±4.5) in

all noncollapsed nephrons. Morphological studies
are consistent with the clearance data. We conclude
that (1) the NE model of ARF has the potential for
recovery (2) there is no evidence of tubular ob-
struction at 16 days (3) heterogeneity of SNGFR is

present.

• THE EFFECT OF COMPLEMENT DEPLETION (CD) ON THE
POST—ISCHEMIC MODEL OF ACUTE RENAL FAILURE (ARF).
J. Rarnes*, R.W. Osgood*, R.N. Pinckard*, N.J.
Reirieck and J.R. Stein, Dept. of Med. and Path.
Univ. of TX Health Sci. Ctr., San Antonio, TX

Previous studies in the rat have demonstrated
that following one hour of total renal ischemia,
intense renal vasoconstriction (RVC) persists and
is accompanied by diminished filtration rate (GFR)
and oliguria. CD has recently been shown to mark-
edly attenuate myocardial cell necrosis in response
to acute coronary occlusion. We therefore examined
the effect of CD in the post—ischemic model of ASP.
Twelve Munich—Wistar rats comprised the experi-

mental group (H) in which CD was accomplished by
the intraperitoneal injection of 100 units of cobra
venom factor. Ten control animals (C) received an
equal volume of diluent. Post—ischemic ARF was
induced 18 hours later by complete occlusion of the
left renal artery for one hour. Prior to CD, ser-
um C3 levels were comparable in E and C. At the
completion of each study C3 levels were again de-
termined and were reduced by 95% in E compared to a
fall of 26% in C (P.0Ol). Pre—occulusion renal
blood flow (RBF), measured with an electromagnetic
flow probe, averaged 5.5 ml/min in both C and E.
During the first hour after releasing the renal
artery clamp, maximum REF returned to 63% of con-
trol in E, and to 27% in C (P(.OOl). Following
volume expansion with 10% body weight Ringer solu-
tion, REF increased to 102% of pre—ischemic values
in E and to 50% in C (P(.OO1). GFR and urine flow
failed to return in either group.
We conclude that CD leads to improved REF in this

model but fails to prevent the occurrence of ASP.
These findings indicate that RVC is not the sole
basis for the diminished GFR in post-ischemic ASP.
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•SYSTEMIC, RENAL AND CEREBRAL HEMODYNAMIC RESPONSES
TO CHRONIC BILE DUCT LIGATION (CBDL) IN THE RAT.
0. Better, T. Ben, G. Aisenbrey,* W. Handelman,*
S. Linas,* R. Anderson, snd R. Schnier. Dept.
Med., Univ. Cob. Med. Ctr., Denver, Cob.

In the present study, CBDL hss been used as a
model to examine the hemodynamic effects of
obstructive jaundice. Organ blood flowa were
determined with 8.8 ji SrSS tagged microsphere and
plasma volume with 1125 albumin. In conscious
Sprague—Dawley rate 8—10 days after CBDL versus

sham—operated controls, mean arterial pressure (99±
5 vs 104±3 mmHg), cardiac index (289±31 vs 274±19

ml/min/kg), systemic vascular resistance (0.37±
0.04 vs 0.39±0.03 mmHg/ml/min/kg) and blood volume

(16.9±0.97 vs 15.6±0.53 ml) were not significantly
different. In spite of these comparable systemic
hemodynamics, CBDL exerted a pronounced effect to

decrease renal (3.2±0.3 vs 5.8±0.3 ml/min/gm,
p<.OO1) and cerebral blood flow (0.6±0.1 vs 1±0.15
ml/min/gm, p<.Ol). No difference in blood (37±7
vs 29±7 nEq/ml) or brain catecholamines (11.9±1.3

vs 10.7±1.5 nM/gm), plasma renin (3.2±0.8 vs 2.9±
0.8 ng AI/ml/hr), pH (7.47±0.01 vs 7.52±0.03) or
pCO2 (23.6±1.0 vs 21.2±1.9 mmHg) explained this
diminished organ perfusion. The results thus are
compatible with the proposed increased sensitivity
to circulating vasoconstrictore during obstructive
jaundice. The resultant cerebral hypoperfusion

may contribute to the increase incidence of

encephalopathy and vasopressin release during
obstructive jaundice, while the renal hypoperfu—
eion may predispose to the sodium retention and
the increased incidence of acute renal failure

observed during obstructive jaundice.

• INDEPENDENCE OF EFFECTS OF NaCl ON THE RENIN—ANGIO-
TENSIN SYSTEM (RAS) AND NEPHROTOXICACUTE RENAL (ARF)
IN THE RAT.Anil_Bidani,Paul Churchill,larry Fleisch—
mann. Depte of Ped and Physiology, Wayne St. Univ.
Detroit, Mich.

To examine the independent role of Na inteke
end RAS in HgC12 and Uranyl Nitrate (UN) induced ARF,
the following groups of female SD rate were studied,
A (Normal Na Intake), B (5—6wks of Doca+l% NaCl),C
(A5B+ switch to normal Intake 4—5d),D (Low Na diet
5—6wke),E (as D+ewitch to normal Na intake 4—Sd),
F (As D+switch to 1% NaCl 48hre). At the end of
this dietary protocol period random animals from
each group were either sacrificed for basal plasma
(PRC) + Renal Renin (RCRC) or received HgCl (4.7mg!
kg) or UN 5mg/kg &were followed with daily BUN for
S—7d. Results: Mean±5EM (No animals).
GP UNaV meq Peak BUNmg% Peek BUNmg RCRC ng.

24hr/lOOgm post HgC1 post UN Al / mg wt
A .28±.O3 180±36(13) 282±28(11) 422±46(9)
B S.63±.27* 46±l2(9)* 68±6(l2)* 69±20(ll)*
C .49±.04 225±21(10) 287±37(10) 83±l9(ll)*
0 .O3±.Dl* 287±33(1O)* 327±19(11) l574±16(lO)*
E .37±.O3 181±43(12) 295±26(10) l774±l04(8)*
F 2.72±.24* 67±3(10* l42±l4(lS)*l338±l40(9)*

*significantly different from control (A) p<.OL
There was a lack of correlation of the basal RCRC &
mean peak BUN values of various groups after HgC12
(r .12,p>.l)or UN (r=.4l,p>.l) But basal UNaV cor-
related wall with both peak mean BUN after HgCl2
(r.94,p<.Ol) and UN (r.9l,p<.Ol). These data dem-
onstrate the independence of effects of NaCl on R.AS
& ARF. Moreover the course and pattern at ARF in
different Na intake groups suggests that the major
effects of NaCl intake are exerted during the main-
tenance phase by decreasing both the duration &
severity of ARF in these two nephrotoxic models.

REDUCTION OF RENAL HEMODYNAMICS IN DOGS WITH RE-
DUCED RENAL MASS OR UREMIA WHEN FED REDUCED PRO-
TEIN DIETS, Kenneth C. Bovee, and David S.
Kronfeld*. School of Veterinary Medicine, Univ.
of Penna., Phila., PA.

It has been suqgested that high dietary pro-
tein intake causes renal dysfunction in dogs.
Effects of three commercial diets with 56, 27, or
19% protein were studied in 35 dogs for up to 48
months. Renal mass was reduced by 75% surgical

lioation (SL), or (SL) plus induced pyeloneohritis
(P3. Mortality due to renal failure was not corn
lated with diet. Analysis of variance for measurE
of renal function indicated no sinnificant diet
effect in P model. Significant differences due
to diet effect in SL were seen. Clearance of
inulin and ERPF were higher in dogs fed 27% pro-
tein vs. 19% (P.O5). Dogs fed 56% protein had
higher 24—hour creatinine clearance, BUN and serun
albumin than dogs fed 19% protein (Pc.05). Dons
fed 19% protein had significantly lower Tm Pah
compared to the other diets (Pc.O5). There were
no important differences in plasma chemistries,
electrolytes, enzymes, amino acids or hematology
due to diet.

In a second study, 4 dogs with stable chronic
renal failure were fed diets with 56, 27, 19. and
8% protein using a Latin Square desion for 2
months. Renal clearance measurements were made ft
the unanesthetized state. GFR and ERPF were sinni
ficantly higher (Pc.05) when diets with 56% and
27% protein were fed vs. 19% or 8% protein. With
exception of BUN, plasma values were similar for
all diets. In conclusion, hinh orotein feedinn
has no adverse effect on renal function, but re-
duced protein diets result in reduced renal hemod:
namics in partially neohrectomized and uremic don

GUANIDINO ACIDS AS METHYL ACCEPTORS IN
UREMIA. Burton 0. Cohen and Harini Pate].
Bronx—Lebanon Hospital, Bronx, N.Y.
Azotamia is long recognized as the most

prominent feature of uremia. The key to
toxicity appears to be the form, distri-
bution and reactivity of these substances
This report focuses on guanidinoacetic
acid (GAA), a naturally occurring guanide
and guanidinosuccinic acid (GSA) , an ab-
normal metabolita, as prototypes. Both
originate in the liver and increase in
uremic plasma. Neither binds to cyto—
plasmic or circulating protein. GSA does
not diffuse intracellularly while GAA
distributes uniformly in the total body
water. Incubation of GAA with homogenate
of hepatic cells results in the conversio
of 5—adenosylmethionine to homocysteine
and cysteine while only endogenously
produced GSA participates in this reactio
The products, homocysteine and cyeteina,
were measured in uramic plasma as their
corresponding sulfonic acids by oxidation
with performic acid efter deproteinizatio
and purification through cation exchange
resin. Separation was achieved by high
voltage alectrophoreais showing e three-
fold increase in uremia. Both sulfur—
baaring amines, incubated with normal
plasma, depressed transamination. We con
cluda that certain forms of accumulated
nitrogen in uremia are disruptive of
hepatic synthesis and transfer of amino
acids by encouraging the production of
nt,,r1 lnhlhltnrs.
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• GLOMERULAR DYNAMICS IN THE ACUTE SCHWARTZMAN REAC-
TION (ASR). J.D. Conger and S.A. Falk*. Univ. of
Colorado Medical Center, Denver, Colorado.

Glomerular and whole kidney changes in ASR were
studied in 12 ten—day post-partum Munich Wistar
rats using the E.coli endotoxin model (Schoendorf
et al., Am. .J. Pathol. 65:51—58, 1971). Two hrs
following endotoxin infusion platelet count fell

from 848,000 125,729 to 2814,800 228,830/mm3,
fibrinogen from 80 30 to 23/± 30 mg and pro—
thrombin time was prolonged from 19 2 to 23 3

sec (all p<O.025). Renal blood flow and glomerular
filtration rate fell from 5.6 1.9 and .75 .31
to 25 1.7 and .06 .06 mi/mm, respectively
(both p<O.O25). Blood pressure did not change but
hematocrit Fell slightly from 47 5 to 42 6? (p

<0.05). Results of glomerular dynamics studies
showed decreases in single nephron filtration rate
from 27 8 to 7 4 ni/mm and glomerular plasma
flow rate (QA) from 84 20 to 28 15 nI/mm (both
p<0.00l). Afferent net ultrafiltration pressure
Fell from 23 3 to 12 3 nimHg due to a fall in

glomerular capillary hydraulic pressure (PGC) from
47 2 to 29 6 mmHg (p<O.OOl). Filtration equi-
librium was present at the efferent end of the

glomerulus. Single nephron filtration fraction
fell From .37 .06 to 29 .04 (p<0.025). There
were 4-fold and 2—fold increases in affererit and

efferent arteriolar resistances, respectively.
These profound changes in whole kidney and glomer-
ular dynamics occurred despite the finding of
normal glomerular morphology without Fibrin depo-
sition at 2 hr.

It is concluded that the early renal Failure of
ASR is primarily the result of marked increases in
afferent arteriolar resistance and consequent de-
creases in PGC and QA.

ALDOSTERONE AND CORTISOL RESPONSE TO ACUTE VOLUME

DEPLETION IN ANEPHRIC NAN. C. R. Cooke, P. K.
Whelton, N. A. Moore, T. Bledsoe*, D. S. Gattn*,
and W. 0. Walker. The Johns Hopkins Univ. Sch.

of Med., Baltimore, Maryland.
Studies on anephric subjects were performed

during moderate and severe volume depletion pro-
duced by hemodialysis with isokalemic and low
dialysate potassium concentration to determine the

response of plasma aldosterone (PA) and cortisol
(PC) concentration to acute volume depletion in
the absence of a functioning renin-angiotansin
system. No increase in PA was observed with hemo-
dialysis under any of these conditions despite
reductions in body weight as great as 7.4 kg in

hypervolemic subjects. PC increased significantly
in the more severely volume-depleted subjects, and
in 6 anephric subjects whose body weight decreased
3.4, SEN 0.3 kg during hetnodialysis, the increase
in PC was significantly correlated with reductions
in diastolic BP (pO.OO5). One-hour integrated
PC before and during the 3rd and 7th hours of hemo-
dialysis was also significantly increased in the
3rd (p<O.O25) and 7th (p<O.O5) hours of hemodial-
ysis in 6 anephric subjects whose body weight
decreased 4.6, SEN 0.8 kg. Plasma ACTH concen-
tration was not increased significantly by volume
depletion and was not correlated with changes in
PC. In studies on 6 dexamethasone-suppressed
subjects, PC increased from 4.2.0 to 10.1 ,Mg/dl

in the most severely volume-depleted subject (6.4
kg weight loss during hemodialysis). These obser-
vat ions show that PC can be increased by acute
volume depletion without an increase in PA in
anephric subjects and suggest that the increase
in PC induced by acute volume depletion may not be
ACTH-mediated, as previously assumed.

PITUITARY FUNCTION IN CHRONIC RENAL FAILURE.
Gabriel N. Danovitch and Derek Le Roith*. , Dept.
of Medicine, Ben-Gurion University, Beer-Sheba,
Israel.

The influence of end—stage renal
failure and. hemodialysis on pituitary
functionwas studied in male and female
patients. In 6 of 12 patients basal
gonadotrophin levels were elevated and
there was an exaggerated. LH and. F7H
response to LH.RH compared to matched
controls. Levels were high throughout a
four hour dialysis and following dialysis
5 of 6 patients retested showed an evei
greater response to LHRIt. Of 13 male
patients plasma testostruone levels were
low in 3 and normal in 10. In 10 females
estradiol levels were low in 7. However
there was no corelation between these
levels and gonadotrophin hyper—responsive—
ness. In 6 patients tested TSH and.
prolactin levels did not respond to 200ug
TRH butin 5 an adequate response foll-
owed l000ug. Prolactin did not respond.
to TRH at any dose but responded normally
to the dopamine antagonist metaclopramide.
Thus in patients on hemodialysis there are
selective changes in the sensitvity of
the pitutary to releasing hormones. There
is evidence for reduced metabolic clear-
ance of gonadotropins, and a suggestion
that a dialysable factor might influence
their response to releasing factors.

• ANINONUCLEOSIDE-INDUCED CHRONIC RENAL FAILURE IN
RATS: ENHANCEMENT BY DIETARY HYPERLIPIDEMIAS AND
PROTECTION BY A HYPOLIPIDEMIC DIET OR HALOFENATE.
K. David 0. Edwards & Jeffrey C. Strachan Cornell

U./Memorial Sloan—Kettering Cancer Ctr. ,Dept.Med.,
Clin. Physiol.& Renal Service, New York, New York.

In this study, we have measured PTG & PTC (plasma

triglycerides a total choleaterol,mg/dl), urinary
total protein (UTPr,mg/isg creatinine) ,2-kidney wt.
(2KW, % n.), GFR (l4C-inulin clearance) & RPF (3H-
PAH clearance) (mi/mm, % n.) 1 y (35 y in man)
after 0, 1 or 2 i.p.i. of puromycin aminonucleoside
(An) (90 mg/Kg., 3 mu. interval) in sucrose (60% or

45%)/lard (5 or 20%)—fed rats (SLR) 0.05% halo—
fenate (Hal) supplement as follows:-
Table: Av. PTG PTC UT?r 2KW GFR RPF
LC—CON (n=9) 146 90 7 100 100 100

CON+lAfl (7) 217 187* 17* 124* 86 86

CON+2An (2) 211 119 7 123 91 101

SLP. (15) 489* 128* 5 107 103 95
SLR+lAn (10) 479* l27 20* 149* 61* 66*

SLR+2An (5) 287* 241* 41* 135 14* 16*

SLR+Hal (12) 162 88 5 98 93 84
"+"+lAn(12) 154 94 5 116 92 96
++2An (4) 119 180 25 176 39 41

*sjgnifjcant change (P(0.05) ef. CON or Hal.
In a 1 y study, increases in PTG (334% of n.) a

PTC (142% of n.) were obtained by feeding Sucrose!
lard—casein—cellulose (SL) diets to rata vs. lab
chow-fed controls (LC-CON) (normal, n.). SL diets
aggravated the degree of chronic renal damage in-
duced by lAn, a mare particularly by 2An (Table).
lAn caused nephromegaly, enhanced by SL diet. Chow
or halofenats, a clofibrate analog, largely con-
trolled hyperlipidemia a protected against chronic
proteinuria, nephroisegaly & chronic renal failure;
protection was partial with the severe 2An—disease.
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• POTASSIUM ADAPTATION IN THE ISOLATED UREMIC COL-
LECTING TUBULE (CT). L.G. Fine, N. Yanagawa*,
N. Tuck*, and W. Trizna*. UCLA Dept. of Medicine,
Los Angeles, California.

in chronic uremia, the kidney maintains potassi-
um (K) homeostasis by increasing the rate of K ex-
cretion per surviving nephron as GFR declines. The
mechanism of this K adaptation was studied in iso-
lated CTs obtained from normal and uremic (remnant
kidney) rabbits maintained on standard-K (SK) or
high—K (HiK) diets. Isolated CTs were perfused in
vitro in an artificial bath solution at a constant

rate. In normal SK CTs, net K secretion (OK) was
1.26 * 0.43 pEq/cm/sec and was increased to 3.27
0.66 in HIK tubules. In CTs from SK uremic rabbits,

was 3.55 0.62 and increased to 6.83 0.58 in
HIK tubules. Transtubular potential differences
(PD) were: normal: SK -13 6 mV and HiK -29 * 6
mV; uremic: SK -12 5 mV and H1K -42 5 mV. Hy-
pertrophy occurred equally in H1K and SK uremic
CT5. Specific activity of Na-K ATPase in non-per-
fused CTs was (nrnols Pi/ig protein/hr) normal SK
7.73 0.94, HiK 8.17 1.36; uremic SK 8.33 1.22,
HiK 10.42 1.22. The differences between values
are not significant. Serum aldosterone levels were
elevated only in the uremic HIK rabbits. Intracel-
lular K content of non-perfused CT5, measured chem-
ically and by 42K exchange, was similar in all
groups except in uremic HiK in which it was de-
creased. These studies demonstrate that K adapta-
tion in uremia 1) is facilitated by an intrinsic
adaptation in CT function that is independent of

changes in peritubular environment or circulating
aldosterone, 2) is not related to the degree of com-

pensatory hypertrophy, 3) is influenced only in part
by PD, and 4) may occur in the absence of changes in
Na-K ATPase activity or intracellular K content.

• ANESTHETIC INDUCED VARIATION IN THE RENAL RESPONSE
ID ISCHEMIA. William F. Finn, Dept. of Medicine,
Univ. of North Carolina, Chapel Hill, N.C.

A comparison was made of the effect of one hour
of complete unilateral renal artery occlusion (RAO)
in rats anesthetized with either the oxybarbiturate
sodium pentobarbital (P), 60 mg/kg BW (n=5) or the
thiobarbiturate Inactin (I), 150 mg/kg BW (n=5).

1—3 hours after RAO the inulin clearance (Cr),
urine flow rate Cv) and urinary sodium excretion

(UNaV) were determined for both the post—ischemic
kidney and the contralateral non—ischemic kidney.

CIn
il/min 111/mm

P I
26 261 3.0 19.1
p.O.O5 p.(O.O25

Non—ischemic 1409 1620 14.6 11.4 1.8 1.2
kidney MS NS MS

In rats anesthetized with pentobarbital, sur-
face proximal tubules were uniformly dilated with
little evidence of tubular fluid flow. Proximal
intratubular hydrostatic pressures (PITP) were
markedly elevated, with 62% above 35 mm Hg. In
animals given Inac tin the surface proximal tubules
were heterogeneous in appearance and in only 15%
was PITP above 35 mm Hg. In the 27% in which PITP
was below 16 mm Hg, spontaneous movement of tubu-
lar fluid could be demonstrated.

These data indicate that the renal response to
ischemia may be influenced by the anesthetic agent.
When compared to pentobarbital, Inactin results in
a less severe form of post—ischemic acute renal
failure which is characterized by polyuria and is
associated with nephron heterogeneity.

• CHANGES IN RENAL BLOOD FLOW AND PROXIMAL TUBULAR
PRESSURE DURING URETERAL OCCLUSION: ANELIORATION
BY INDOMETHACIN. Karen M. Gaudio,* N.J. Siegel,
J.P. Hayslett, and N. Kashgarian, Yale Univ. Sch.
of Med., New Haven, Conn.

During complete ureteral occlusion, the inter-
relationship between renal blood flow (REF) and
proximal tubular pressure (PT?) is undefined and
the mechanisms responsible for alterations in RBF
and PTP have not been delineated. Consequently,
male rats were studied at 2,3,4,6,12,18 and 24 hrs
after bilateral ureteral occlusion (EUO).

In control animals: a significant (P<O.Ol) rise
in both RBF (3.2±0.2 ml/min/lOOgmBW/Kidney) and
PTP (28.6±1.3 mm Hg) occurred 3 hrs after BUO. At
each subsequent time interval, both RBF and FTP
progressively fell so that by 24 hrs after BUO,
REF was 1.5±0.3 and PT? was 11.2±0.5. (Sham oper-
ated rats: REF 2.4±0.2 and PTP 12.8±0.4).

In indomethacin—treated animals (10 mg/kg):
the alterations in both RBF and PTP were completely
ameliorated. At 3 hrs after BDO, RBF was 1.8±0.3
and PTP was 17.2±1.0. RBF and FTP remained essen-
tially unchanged at each time period (RBF 1.7±0.3
and PTP 14.2±0.5 mm Hg at 24 hrs).

These data indicate that during BUO: 1) altera-
tions in RBF and PTP follow a similar and parallel
pattern which is characterized, in control animals,
by an early rise and then progressive decline in

both parameters; 2) the pattern of changes in
REF and PTP can be ameliorated by treatment with
indomethacin suggesting that prostaglandin bio-
synthesis may be involved in the pathophysiologic
alterations which occur during BUO.

DECOMPOSITION OF N-HYDROXY ACETAMINOPHEN IN
AQUEOUS SOLUTION. Hark W. Gemborys,* and Gilbert
H. Nudge. Dartmouth Medical School, Departments
of Pharmacology and Medicine, Hanover, New

Hampshire.
Excessive dosage of the coriuiion analgesic

acetaminophen (APAP) produces renal as well as
hepatic failure. It has been proposed that this
involves oxidation of the parent drug to N-

hydroxy acetaminophen (N-OH APAP) which in turn
reacts with cellular nucleophiles to become
covalently bound to protein SH groups thus in-
activating enzymes and leading to tissue necrosis.
A similar mechanism may be involved in the patho—
genesis of analgesic nephropathy due to chronic
abuse.

We have followed the decomposition of the

synthetic N-OH APAP in aqueous solution. The
half-life has a minimal value at pH 9. The
disappearance of N-OH APAP is quantitatively
accounted for by the appearance of equimolar
amounts of p—nitrosophenol and APAP. The
disappearance of N—OH APAP is inhibited by APAP,
thiols and free radical scavengers. Decomposition

in the presence of cysteine yielded the 3—cysteine
adduct of APAP. The observations are consistent
with decomposition via a mechanism involving
free radical formation at the phenolic group of
N-OH APAP.

V

Post—jachemic

kidney

UN5V
peq/min
P I

0.4 2.2
p<O .05



• GLOMERULAR HEMODYNAMICS IN NEPHROTOXIC
SERUM NEPHRITIS (NSN). R. Glassock, C. Bennett,
B. Kayser*, C. Martin*, D. Marsh. UCLA/Harbor Gen.
Hospital & USC Sch. of Medicine, Los Angeles, CA.

The role of extra— versus intro—renal factors in the glom—
erulor hemodynamic changes of acute NSN was studied by
measuring pressures and flows in giomerulor capillaries,
efferent arterioles and proximal tubules in 4 groups of
Munich—Wistar rats: hydropenic controls (HC), bilateral
NSN (Bi—NSN), unilateral shorn controls (Uni—Sham), and
unilateral NSN (Uni—NSN). Bi—NSN was induced by i.v.
inlection of rabbit lgG anti—rat glornerular basement mem-
brane (aGBM) antibody. Uni—NSN was induced by briefly
isolating both kidneys from the circulation and infusing the
left kidney with aGBM antibody. Uni—Sham was infused
with normal rabbit I9G. Unilaterality of NSN was con-
firmed by light and immunofluorescent microscopy using
coded tissue sections. Results (left kidney, mean
Group (n) Pgc mmHg SNGFR nI/mm Q0 nI/mit,
HC(6) 42±) 18.7±0.7 73±5
Bi—NSN (12) 49±2* 25.3 144±30
Uni—Sham(8) 42±0.2 33.5±1.5 136±10
Uni—NSN (8) 48±)t 23.o±2.ot 123±25
(Fgcglomerulor hydraulic pressure,Qinitial glomerular
plasma flow (*p<.0S vs HC,tp<.05 vs Uni-Sham). Glom-
erular capillary permeability coefficient (Kf, ni/s . mmHg)
was reduced in Bi—NSN (.037&.055, p<.05) and Uni-
NSN (.043*.006, p<.05) compared to normal plasma-
loaded rats (.070±.012). c rose in both Uni—NSN and
Bi—NSN without a fall in Q0, despite similar glomeruiar
injury. Thus, adaptive dilatation of the afferent arteriole
in acute NSN, which offsets the effect of reduced Kf on
SNGFR, is probably mediated by intro—renal factors.

VALUE OF 131 HIPPURAN RENAL SCAN IN ACUTE
RENAL FAILURE. Lawrence P. Guziel and
Leon Schoenfeld, Renal Hygienics Dialysis
Center, Tarzana, California.

1—131 orthoiodohippurate (1—Hippuran)
renal scan studies were performed on
patients in acute renal failure (ARF) to
evaluate predictability of recovery of
renal function.

18 patients survived at least 3 months
who form the basis of this report. 17/18
required dialysis. Urine studies for
sediment and tubular function were ob-
tained in most patients. The study was
limited to ARF, but included patients
other than those with the diagnoses of
acute tubular necrosis (ATN).

Results — 15/18 patients had imaging
of both kidneys. All of these patients
had reversal of renal function to base-
line or near baseline levels.14/15
patients had ATM. One patient had Acute
Malignant Hypertension. 3/18 had no imag-
ing with 1—Hippuran. None of these three
had any significant return of renal func-
tion. Diagnoses in these cases were (1)
acute cortical necrosis (2) acute light
chain nephropathy (3) acute glomerulo—
riephritis. Conclusion (1) the 1-Hippuran
renal scan is highly accurate in predict-
ing recovery in ARF (2) 1-Hippuran may
image in ARF in etiologies other than ATM
(3) Failure to image is a grave sign in
ARF and may be an indication for a renal
biopsy if the diagnoses is not evident.

• GLOOIERULAR DYNAMICS IN RATS WITH DIABETES MELLITUS.
T,H. Rostetter*, J.L. Troy*, B.M. Brenner. Harvard
Med. Sch., Boston, MA (intr. by J.M. Lazarus).

Diabetic (0) humans and experimental animals ex-
hibit altered renal and systemic hemodynamics, even
prior to structural changes in the microcircula—
tion. We compared 3 groups of euvolemic rats: 8
control (C) Munich—Wistar rats, 7 rats studied 63±
12 days after streptozotocin (60 mg/kg IV), and 6
rats with 0 of comparable duration treated with low
dose (2 U/day) MPH insulin (I) for at least 25 days
prior to study. Blood glucose values were 565±12
and 375±23 ing% for 8 and 8+1, respectively. Ani-
mals given I weighed more than similarly aged un-
treated rats (272±13 vs. 221±8 grams, P<.O05). Re-
nal hypertrophy was more pronounced with I, the

kidneys weighing l.l4±.06, l.27±.06, and l.49±.06
grams in C, D, and 0+1, respectively. Mean arter-
ial pressure did Dot differ among groups. Results
(mean tp<05 vs. C, *\l D).

GFR SNCFR QA AP Kf
ml/min --—ni/mm mm Hg— ni/s/mm Hg

C l.l0±.06 49±4 142±11 35.2±1.3 .095±.013

D O.76±.O3 29±2k 86±8k 36.6±1.5 .048±.OlOt

0+1 1,47±.l369±8 240±3944.4±l.6 .080±.015
Single nephron (SN)GFR and initial glonierular plas-
ma flow rate, QA, were lower in 8 than C. Although
the ultrafiltration coefficient, Kf, was almost al-
ways lower in 0 than C, the reduction in QA was
largely responsible for the lower SNG1'R. SNGFR in
0+1 rats was supernormal (as in early juvenile D in
man), mainly due to increased QA but also increased

transcapillary hydraulic pressure, AP, and Kf.
Thus, glomerular dynamics are altered substantially
in early 8, by mechanisms responsive to exogenous
I administration.

• DETERMINANTS F THE LOW CLOMERULAR FILTRATION RATE
(GFR) OF CHRONIC MALNUTRITION. I. Ichikawa,
N. Purkerson, .J.L. Troy*, S. Klahr & B.M. Brenner.

Harvard Univ., Boston, NA, and Washington Univ.,
St. Louis, MO.

To determine the basis for the low GFR observed
in chronically malnourished animals and man, pres-
sures and flows in surface glomerular capillaries,
efferent arterioles and proximal tubules were
measured in 23 female weight—matched euvolemic
Munich—Wistar rats maintained on the following
diets for 2-4 months; 9 rats on low—calorie low—

protein diet (Group 1), 9 on low—calorie high—
protein diet (Group 2), and 5 on high—calorie
high—protein diet (Group 3). Results (mean
P<.05 vs. data in following group) include:

AP SNCFR QA Kf 10 R
mmHg —nl/gKW/min— nh/s.snmHg 10 dyn.s.cm5

Gp 1 36±1 28±2t 92±6 .O34±.OO3 l.7±.St
Gp 2 34±1 40±5 121±15 >.065±.006 6.l±.7
Gp 3 35±1 42±4 126±12 >.O67±.O1O 5.6±.2

Thus, as with total kidney GFR, values for

single nephron (SN)GFR were significantly lower in
Cp.l than in Gp.2 or 3. Since transglomeruiar
hydraulic pressure difference (AP) was unaffected
by diet, this low level of SNGFR in Gp.l was due
primarily to the considerably lower values for

both glomerular plasma flow rate (QA) and glomeru—
lar ultrafiltration coefficient (Kf), the former,
at least in part, a consequence of high total ar—
teriolar resistances (R). Serum protein concen-

trations were similar among groups (5.5 g/dl).
The present results suggest that chronic protein
deficiency rather than calorie deficiency per se
is the primary factor responsible for the altered
functions of the glomerular microcirculation io
malnutrition states,
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DETERMINATION OF BODY BURDEN OF UREMIC TOXINS IN
UREMIA. Benno Ihle,* Edward Jasper,* Robert Cox
Stephen Dunn,* and Michael Simenhoff. Thomas
Jefferson University, Philadelphia, PA.

Plasma levels of freely diffusible chemical
agents (drugs, uremic toxins) are used to infer
the intracellular concentration. While we know
this to be untrue for cations such as sodium and

potassium, plasma analysis accurately reflects
intracellular osmolality in the steady state.
Because the symptoms of uremic toxicity also re-
flect disturbance within target organ cells, we
determined the body burden of toxic methylamines

(M) by comparing the predicted amine pools of
these freely diffusible agents, with the measured
pools, calculated from excretory data imediately
following renal transplantation (RI). Serum and
urine dimethylamine (DMA) was determined in 5

patients, using a gas chromatographic method.
Predicted amine pools were calculated from pre-
RI serum values and body weight, and actual pools
from (1) the amount of M excreted minus the nor-
mal daily baseline excretion established when nor-
mal renal function occurred following RT and (2)
intracellular amines of biopsied muscle taken at
the time of RI. The results show pre- and post-
RI DMA pools to be: 96±25 mg (S.E.M.) and

226±50 mg respectively. The ratio of the measured
RI DMA pool to estimated DMA pool in all cases was

greater than 1; DMA 2.56±0.80.

We conclude that sequestration of diffusible
uremic toxins occur and that plasma levels may not
reflect intracellular binding, and thus the extent
of the toxic body burden. The nature of this
binding remains to be determined.

EFFECTS OF SODIUM POLYSTYRENE SULFONATE
(KAYEXALATE) ON PATIENTS WITH PERSISTENT HYPERKA-
LEMIA AND CHRONIC RENAL DISEASE. T. Kahn, D. Kaji,
F. Baig*, R.M. Stein. V.A. Hospital, Bronx, N.Y.
and The Mount Sinai School of Medicine, N.Y., N.Y.

Six non—dialyzed patients with persistent hyper—
kalemia and stable chronic renal disease were given
Kayexalate in order to study the relationship be-

tween plasma K (PK) and UKV, plasma HCO3 (PHCO3)
and net acid excretion (MAE). Wnhile on a stable
diet patients were studied under baseline hyperka—

lemic conditions, during Kayexalate administration
when had fallen to normal levels (Kayexalate—
normokalemia), following the discontinuation of
Kayexalate while K was normal (Normokalemfa), and
subsequently when hyperkalemia recurred.

"K UKV MAE PHCO3
IB.SI.L1 nq/24 hr mEq/24 hr !1Li

Baseline— 5.7 31 24 21.1

Hyperkalemia
Kayexalate— 4.4 21 23 23.4
Mormokalemia

Normokalemia 4.5 20 25 24.2

Hyperkalemia 5.6 32 24 22.7
UKV fell with Kayexalate administration; there-
after, while PK was normal, 13KV remained low. UKV
rose only when hyperkalemia recurred. Thus, these
subjects could augment UKV only after PK was in-
creased to hyperkalemic levels. During the norino—
kaleinic periods NAN (and UNH4V) failed to increase
in 5 of 6 patients. Associated with the fall in
PK, PHCO3 increased in 4 of 6 patients. There-
fore, in these hyperkalemic subjects with chronic
stable renal disease, changes in PK were not cor-
related with consistent changes in MAE. Kayexa—
late may increase PHCO3 by a mechanism which does
not depend on an increase in MAE.

THE EFFECTS OF GENIAMICIN (C) ON RENAL FUNCTION IN
THE SEXUALLY NATURE VS. SEXUALLY IMMATURE RABBIT.

L. Karniski,* A. Chonko, R. Stewart,* F. Cuppage,
C. Hodges.* Kansas tiiiv Med Ctr, Kansas City, KS.

Gentamicin therapy is associated with a higher
incidence of nephrotoxicity in adults than chil-
dren. To study the relation of age to nephrotoxic—
ity C was administered 15 mg/kg/bid to 12 sexually
immature (SI) and 13 mature (SM) rabbits. Age
matched controls received placebo (C). The animals
were sacrificed after 28 days or when serum crest—
mine (Cr) levels exceeded 3 mg/dL. Tissue was ob-
tained for histology and C levels. Two mm segments

of proximal straight ubu1e (PSI) were incubated
in rabbit serum with H—PAH for 60 mm; tissue/
medium H—PAH ratios were determined.

Serum /M Histol— Cortex/Medulla

Group Cr mg/dL H—PAH ogy C levels pg/el

SI(C) < 1.5 206+29 normal 0/0
51(G) < 1.5 16730 cytosegresomes 174/59
SM(C) < 1.6 1ll22 normal 0/0
SM(G) < 2.0 8016 cytusegresomes 196/84
SM(G) > 3.0 92 necrosis 234/78
No SI rabbits developed renal failure; 7/13 SM
rabbits developed serum Cr > 3 mg/dL. There were
no major differences in serum or tissue G levels.
There was tbu1ar cytosegresome formation in all
G animals. H—PAH uptake by PST was severely de—
ressed only when tubular necrosis was present.
H—PAH T/M levels in PST from SI animals treated
7 days were elevated when compared to controls
(277+37 vs. 143+27). Thus, C given to SI animals

prodiTced an early augmentation of PAH uptake (7
days) with a later decline (28 days). The de-
velopment of renal failure in consequence of tub-
ular injury was clearly related to the maturity
of the animals.

• ALBUMIN SYNTHESIS IN UREMIC RATS. G.A. Kaysen and
J.B. Watson, (Intr. by S. Lindenfeld). Univ. of
Calif. Renal Center, San Francisco General Hospi-
tal, San Francisco, CA.

Serum albumin concentration and total body albu-
min pool sizes are frequently reduced in uremic
animals and individuals. Others report that uremic
rats have a reduced serum albumin concentration and
reduced albumin synthesis in in vitro cell free
systems. We examined in vivo albumin synthesis in
rats rendered uremic by 7/8 nephrectomy BUN 58±8.1
and in sham operated control animals BUN 18±1 (p<
.001). The animals were each fed 20g of rat chow
per day. The weight of the control animals 287±
7.4g was not significantly different from that of
uremic animals 268±13g. Serum albumin was signifi-
cantly reduced in uremic animals 2.l3±.14g/dl com-
pared to controls 2.67±.l4g/dl (p<.05). The serum
albumin pools were not significantly different for
the two groups 89.1±7.2mg aib/lOOg body wt for ure—
mic animals vs 97.7±6mg aib/lOOg body wt for con-
trol animals. The plasma volume was expanded in
uremic animals 4.26±.23% of body wt in comparison
to control animals 3.63±.23% of body wt. The rate
of albumin synthesis in the uremic animals 3.61±
.43mg/bOg body wt/hr was greater than that in con-
trol animals 2.25±.l9mg/lOOg body wt/hr (p<.Ol) and
fractional synthesis rate was likewise increased
4.38±.26%/h in uremic as compared to controls 2.41±
.26%/h (p<.O1). The reduced levels of serum albu-
min in these uremic animals is predominantly the
result of an expansion of plasma volume and resul-
tant dilution of the serum albumin pool. Total syn-
thesis of albumin is increased in otherwise intact
uremic rats in vivo, compared to controls, in con-
trast to the in vitro finding, Reduction of syntlie—
sis of albumifli1Tt responsible for the reduction
in serum albumin concentration in uremic animals.



•BRUSH BORDER ALTERATIONS IN HgCl2 ACUTE RENAL
FAILURE. Barry Kirschbaum and Donald E. Oken.
Medical College of Virginia, Division of

Nephrology, Richmond, Virginia.
Abnormalities of proximal tubule brush border

(BE) occur after ischemic or nephrotoxic injury
and may contribute to the pathophysiology of acute
renal failure (ARE). In the present studies, rats
received one subcutaneous injection of RgCl
(4.7 mg/Kg), and BE membranes were isolated by a

Cad2 precipitation technique. The activities of
4 RB enzymes, alanine aninopeptidase (AAP), alka-

line phosphatase (AP), y—glutanyl transpeptidase
(y—GT), and Mg—ATPase were measured in control,

HgCL animals, and rats unilaterally neprsctomized
3 days earlier. No conclusive changes were found
4 hr after injection of RgCl2. A.AP, AP, and y—GT
activities were reduced at 20 hr, declined further
to values 50% of control at 70 hr, and remained

suppressed through day 10 even though 5CR and SUN
had normalized by day 5. ATPase activity exceeded
control by 25% at 20 hr and steadily rose to a
value 3—fold greater than control by dey 10.
Differential enzyme studies established the purity
of the BE preparations, and the specificity of
the ATPase activity was shown by lack of effect of
added KCL, oligonycin, ouabain, vanadium or harms—

line. SDS—polyscrylanide gel electrophoresis
revealed substantial quantitative differences
between membranes from control and HgCl2 treated
rats. Uninephrectomy resulted in no changes in
enzyme activity despite increased renal mass.

Although the physiologic significance of the enzyme
changes is not established, these results indicate
that deviations in the protein and enzymatic compo-
sition of the BE characterize BgC12 ARE and persist

well into the recovery phase.

•ACUTE RENAL FAILURE (ARF) IN MAN: PROTECTION OF
KIDNEY FUNCTION DURING ISCHEMIC AND TOXIC INJURY.
Klaus F. Kopp. TU MUnchen, II. Med. Klinik r.d.I.

Fed. Rep. Germany.
During the past 5 years studies concerning the

influence of bicarbonate induced chronic metabolic
alcalosis in acute and chronic renal failure
showed a marked improvement of kidney function.
Therefore a special conservative therapeutic regi-
men was designed which was successful in restoring
renal function in over one hundred cases of oligo—
anuric ARF resulting from severe medical, surgical
and traumatic emergencies and in whom conventional
treatment had failed.

A moderate but persistent metabolic alcalosis
is created by means of rapid infusion of one—molar
sodiumbicarbonate at the earliest possible moment
of incipient ARF. Potassium, glucose and aminoacit
are given slowly in parallel. The danoers of over-
alcalinisation have to be monitored by frequent

bloodgas analyses.
Following an initial slow increase in urinary

output, the key event indicating therapeutic suc-
cess is a change of urinary pH from acid to
alcaline, which is accompanied by a marked in-
crease in diuresis.

There is explanatory evidence that a number of
synergistic mechanisms are induced, involving re-
duced reabsorption of residual filtrate, positive
macula-densa feedback, increased hydrogen ion se-
cretion through intraluminal buffering and re-
covery of intracellular energy stores.

In conclusion, complete buffering of metabolic
and intrarenal acidosis by use of sodiumbicarbona-
te was able to reverse ARF and to restore polyuria
in patients were dialytic treatment seemed to be

imperative.

RENAL ARTERIAL INFUSION OF THE POLYCATION
PROTAMINE AND URINARY ALBUMIN EXCRETION. Douglas
M. Landwehr* and Donald E. Oken*. Medical College
of Virginia, Dept. of Medicine, Richmond, Va.

Proteinuria is associated with fusion of epi—
thelial foot processee and loss of the anionic sur-

face coat of the glomerular capillary wall. This
cell cost is believed to serve as an electrostatic

barrier to filtration of negatively charged plasma
proteins and its lose nay result in proteinuris.
Perfusion of isolated rat kidneys with the poly—
cation protanine has been reported to produce
ultrastructural changes and loss of the anionic
cell coat similar to that seen in proteinuric
states. If such changes are due to neutralization
of anionic sites in the electrostatic barrier,
protsmine should also increase filtration of the
anionic protein, albumin. To test this hypothesis,
we have measured albumin excretion during uni-
lateral renal arterial infusion of protamine in
amounts calculated to give 1—SOpg/nl renal arterial
plasma. Concentrations <l5pg/ml had little effect
on GFR or slbuminuria. Concentrations >2Opg/ml
produced a marked unilateral fall in GFR, and 4 of

9 infused kidneys developed glomerular thrombosis
and renal failure. Albumin excretion per unit GFR
increased nodestly but, since there was no dif far—
ence in albumin excretion of the 2 kidneys relative
to GFR, it is unlikely that increased albumin
excretion related directly to a specific intrarenal
effect of the polycation. We conclude that

although protanine produces ultraetructursl changes
and apparent loss of the glomerular surface anionic
coat, these changes are not associated with

increased permeability to anionic plasma proteins.

PEROXIDATIVE NENOLYSIS IN UREMIA
}{einrich—W.Leber ,Rita Spiegeihaltar ,Georg
Schutterlet,(intr.by Kurt Lange)Universi-
tAtskliniken Giessen, W.Gernany.

Investigations wore undertaken to find
out whether an augmented peroxidetive dama-
ge attributes to the increased hemolys±s
rate observed in urenic patients. Erythrocy
tea from uremic patients and controls were
incubated (37 C, 3hr,pti 7.4,loo-32omosmol/l)
in phosphate buffer containing 166 mmoles
N202/l. Before and after incubation hemoly-
sis rate, lipid peroxidation, end the enzy-
mes Superoxide dismutaae (SoD) ,Glutathione
peroxidase (GSH—Px) , Methemoglobin reducta
ss and Clutathione reductese were measured.
Without N202 no significant hemolysis was
detectable. In the presence of 0202 the
hemolysis rate of÷normal cells was signifi-
cantly lower (2.2- o.1%) than that of ure-
mic cells (12.1 —1.o%). uremic cells with-
drawn after hemodielysis had a lower hemo
lysis rate than before dialysis.
In the presence of 0)02 lipid peroxidetion
increesed to 280% both in normal and ureaic
RBC. Between uremic and control NBC no dif-
ferences could be detected with regard to
the activities of SOD and GSH—Px.
Methemoglobin reductase and Glutethione re—
ductase had higher activities in uremic
cells. It is concluded that uremic NBC
are more susceptible to peroxidation than
normal cells. The underlying mechanisn is
not yet clear N2o2producing compounds
should be avoided in uremic patients.
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Hair Zn (ug/Gn)

EFFECTS OF CIS—DIAMMINEDICHLOROPLATINUM (cIS-PT) ON
RENAL SH GROUPS. J. Levi, C. Jacobs,* M. McTigue,*
and M.W. Weiner. Stanford Medical Service, VA
Hospital, Palo Alto, CA 94304.

The antitumor agent, Cis-Pt, produces acute ren-
al failure by an unknown mechanism. Other heavy
metals are thought to be nephrotoxic by reacting
with SH groups. To investigate this, F344 rats were
injected once with 6 mg/kg Cis-Pt. After 98 hours,
the BUN rose to 140 mg%. The SH concentration in
control kidneys was 2O.4tO.ltmoles/g wet weight (n=
63). 24 hours after Cis-Pt, SH groups decreased by
7% (p<O.0l) with a maximum decrease of 14% at 120
hours (p<O.Ol). The decrease in SN concentration
was not due to kidney swelling, because kidney
weight actually diminished. The concentration of
non protein SN groups rose to 135±14% of control
(p<O.OO1). Therefore the fall in SH groups was en-
tirely due to a decrease of protein-bound SN groups.
Cellular fractionation studies showed that the
greatest decline of SN groups occurred in the mito-
chondria and cytosol and these fractions also had
the highest Pt concentrations. However, in vitro
studies demonstrated that Cis-Pt does not directly
interact with SH groups. Furthermore, there was
no stoichiometric relationship between Pt accumu-
lation and the change in SN groups. To determine
if the change in renal SN groups was specific for
heavy metals, renal failure was induced with gly-
cerol (5g/kg LM.). Glycerol caused a 19% re-
duction of SH concentration which was entirely due
to kidney swelling; total SN groups/kidney actually
increased following glycerol. The decrease in ren-
al SN groups thus appears to be specific for heavy
metals and not a general consequence of renal in-

jury.

UPTAKE AND ACCUMULATION OF NOREPINEPHRINE IN URE-
MIC AND NORMAL PLATELETS. P.C. Liverman, SM.

Turner*, N.O. Atuk and F.B. Westerveit. Univ. of
Virginia Dept. of Med., Charlottesville, Virginia.

We have previously demonstrated that circula-
ting catecholamines (CA) are significantly in-
creased in patients (pta) on regular hemodialysis
for end stage renal disease. These findings promp-
ted a study of possible contributing mechanisms.
Since neuronal uptake is responsible for termina-
ting the physiologic action of 85% of the released
CA, an in vitro model of the adrenergic neuron was
necessary. Platelets (pits) have been shown to ac-

tively transfer amino acids, sugars, norepineph—
rifle (NE) and epinephrine and hence have been sug-
gested as s model of the adrenergic neuron. Sub-
jects used for the pit uptake studies were divided
into 2 groups: normotensive normal controls (n15)
and uremics on hemodialysis (n15). Platelet rich
plasma (PRP), obtained from the 2 groups, when in-
cubated at 37CC for 60 minutes in a solution of lx
i07 Molar 311—l—NE revealed significantly higher
uptake and accumulation in uremic PRP (2.3 Units!
iO pits) than normal PRP (1.2 Units/105 pits), p<
0.05. Further attempts to elucidate this finding

through pit sucrose gradient subpopulation analy-
sis revealed NE uptake in the order: uremic young

plts>uremic old>normal young plts>normal old.
We conclude: 1) for identical numbers of pits,

NE uptake and accumulation is greater in uremics

than normals, 2) in pit subpopuiations segregated
as to age, uremic subpopuiat ions exhibit greater
uptake and accumulation of NE than do normals, and
3) increased uptake could be a compensatory mecha-
nism for inactivating the increased circulating CA
in uremia.

• A MOLECULE IN KIDNEY CORTEX THAT BINDS GENTAMICIN,
M. Lutz and G. Wyatt,* Dept. of Medicine, VA
Hospital and Univ. of California, San Dtego, Ca.

Gentamicin binds to renal tubule cells account-

ing for drug accumulation by proximal straight tu-
bules, in vitro. Drug binding can be augmented by
modifying cell protein structure with trichlora-
cetic acid or glutaraldehyde (Lutz et al., Citn.
Res. 26:29lA, 1978). The subcellular localization
of gentamicin binding was examined. Rabbit renal
cortex was homogenized in isotonic sucrose and
separated into membrane and cytosol fractions with
differential ultracentrifugation. The membrane
pellet was resuspended andincübated for 1 hour
with 105M gentamicin and H-gentamicIn. The mem-
branes bound 5% of labelled drug. The cytgsol
fraction was incubated for 1 hour with l0M
gentamicin and ultrafiltered through one of two
Amicon filters discriminating molecules less than
10,000 daltons (UM1O) or 50,000 daltons (XM5O).
Liver cytosol and a 5 gram/dl albumen solution was
likewise incubated with3gentamicin and ultrafil—
tered, The percent of H-gentamicin remaining in
the unfilterable supernatant is shown in the table.

UM1O XM5O

kidney cortex 70±2TSEM) Th
liver 33±4 8±8

albumen - 5 Gm/dl 42±5
In UM1O, the mean for kidney cortex differed from
liver or albumen, p<.Ol. The protein concentra-
tion of kidney cytosol was less than 1 gram/dl.
Thus, kidney cortex, to a greater extent than
liver, contains a molecule between 10,000 and
50,000 daltons that binds gentamicin and may ex-
plain the accumulation of gentamicin in renal tu-
bules and the resulting nephrotoxicity of this
antibiotic.

ZINC DEFICIENCY IN PATIENTS WITh CHW)NIC RENAL

FAILURE. S.K. Mahajan, A.S.Prasad, P. Rabbani,
A.A. Abbasi, W.A. Briggs and F.D. Mctbnald, V.A.
Hospital, Allen Park and Wayne State University,

Detroit, Michigan.
We have recently reported not only low plasma

but also elevated erythrocyte (RBC) Zinc (Zn) con-
centration in uramic patients. In order to fur-
ther document Zn status in uramia, we measured
the Zn concentration in plasma, RB, leucocyte
(W) and hair as well as serum anmnia and plasma
RNA-ase activity in 20 uramic patients.
Mean SD. Control Patients

(N=20) (N2O)
112.9+13.6 84.2+9.0

39.8±4.3 53.7+7.6
107.7+19.3 66.3±13.2
190.5+16.9 140.0+12.4

Anm,nia (ig/l00/ml) 45.9+4.5 75.7+22.4

RNA—ase (0D/min/ml) 0.38+0.09 1,54+0.06
All uramic patients had decreased plasma, hair

and W Zn concentration and elevated RBC Zn,
serum anmDnia and plasma ENA-ase activity as com-

pared to age and sex matched controls (p< .005).
An increase in RNA—ase activity and amsonia levels
in plasm has been previously observed in Zn def i-
cient hunsn subjects.
Conclusions: The results of this 'study suggest
that patients with chronic renal failure are Zn
deficient. High R3 Zn may be secondary to in-
effective erythropoisis in uramia.



INTESTINAL TRANSPORT OF GLUCOSE AND AMINO ACIDS IN

UREMIA. McVicar M., Alam S., Wapnir R.A.,
Mrozinska K., Lifshitz F., Dept. of Pediatrics,
Cornell Univ. Med. Coil., No. Shore Univ. Hospital,

Manhasset, N.Y.

The effects of chronic uremia on the intestinal transport
of amino acids and glucose were assessed by in vivo intes-
tinal perfusion 4—6 wks. after 5/6th nephrectomy in uremic
rats (U) and pair fed confrols.Absorption of 3H—tyrosine
was increased in (U), 5.68+.53 (mean + SEM)nmoles/min/
cm compared to 3.44 + .61 nmoles/min7cm in (C)(p<0.0l).
Similarly, the absorption of 3H —phenylalanine (Phe) was
increased in (U), 5.86 + .47 nmoles/min/cm vs 3.65 + .58

nmoles/min/cm in (C). The concentration of Phe in blood
drawn from the aorta after 60 mm of pfusion in (U) was
2,307 257 dpm/ml vs 1.173 + 172 dpm/ml in (C)(p.0l).
Absorption of glucose (Gic)along the jelunum was also in-
creased in (U), 27.90+4.12 nmoles/min/cm vs 20.97+
2.48 nntoles/min/cm in (C)(p<0.0l). lurthermore, 14t—3-O—
Me-glucose, a non—metabolizable analogue of GIc,
showed increased uptake from intestinal lumen into blood
in (U), 749 dpm/ml +122 vs 333 dpm/ml -I- 56 in (C). In
contrast, absorption of histidine and a—amino isobutyric
acid was not different between (U) and (C). Incorporation
of 3H—Phe into the insoluble protein fraction of the intes-
tinal mucosa of (U), corresponding to membrane bound
material, was lower, 43.7 + 4.7 nCi/g protein vs 94.2 +
13.1 nCi/g protein than in (C)(p<0.0l). Secretion of Gic
from blood to intestinal lumen, although modest was
greater in (U), 1.64 + 0.57 nmoles/min/cm than in (C),
0.61 +0.42 nmoles/min/cm (p<O.Ol). These results are con-
sistent with an alteration of the properties of the jejunal
mucosa in (U) which affects its permeability and alters
the transport of nutrients.

SODIUM AND IHELTh SPACE IN THE HYPOTHYROID RAT.
Laurence A. Meeks* and Ulrich F. Michael (Intr. by
D. A. Ogden). VA—Hospital and Univ of Ariz, Coil
of Med, Tucson, AZ.
Sodium space is increased in patients with imjxedema.
Since rats are frequently used to study the pertur-
bations of renal parameters in hypothyroidism, it
was of great interest to measure sodium space in
this species. Hypothyroidism was induced in female
Sprague—Dawley rats by i.p. injection of 1 mCi of
Na--I following 10 days on a iodine deficient
diet. Animals were studied >10 weeks after this
injection (HZ) together with age matched controls
(CR) after double ligation of the renal edicles.
Inulin space (SIN) was determined with 1 C-carboxy
inulin and sodium space Na) with 24NaC1 70 mm
after injection of these substances, when stable
counts were obtained for both isotopes. Studies
were performed in normally hydrated rats (I) and
after 24 hrs of water deprivation (II). Results
(i SEM) were as follows:

51N 5Na

(ml/iOOgBW) (ml/100gBW)

18.4 0.8 29.4 1.1

18.7 0.7 29.9 0.8

17.1 0.6 26.8 1.2

HR II 18.5 0.6 26.7 0.9
(6)

no. of animals studied. In contrast to studies
in humans with hypothyroidism, no deviations from
normal were detected in the hypothyroid rats.

AMINO ACID (AL) RELEASE FROM S1LETAL MUSCLE OF
RATS WITH BILATERAL URETERAL LIGATION (BUL). W.E.
Mitch and W. Chan*, Johns Hopkins Univ. Sch. Med.,
Depts. Pharmacology and Medicine, Baltimore, Md.

Experimental acute renal failure is characteriz-
ed by N catabolism. To study the changes induced by
this disorder in muscle, we measured release of
total 0—amino-nitrogen (mAN) and its largest com-
ponents, alanine(ala) and glutamine(gln) as well as
glutamate(glu) from isolated hindquarters of rats
48 hr after bilateral ureteral ligation (BUL). In
BUL rats, compared to pair-fed (PF) rats, blood
urea (100+5 Vs 29+1 mg/dl), plasma mAN (3.2+0.1 vs
2.1+0.1 mM) and ala (829+5 vs 53l+1upM)
wer significantly increased. PP rats lost 3.5 g/
day while BUL rats gained 1.4 g/day. The differ-
ence was due in part to water retention, since the
ratio of hindquarter muscle to body weight (.122+
.002 vs .l04+.002) was significantly increased in
PUL rats. There were slight, statistically insigni-
ficant differences in mAN release between normal
(nl1) and PF rats. N from gln and ala, which are
synthesized in muscle from other AA, contributed
about 40% of total amino N release in both normal
and PF rats.

Release in pMol/hr/33 g muscle
mAN Ala Gin Glu

BUL(5) 211+7* 23.5±0.8* 32.O+.04** 7.3+0.9
PF(5) 156+15 19.2±0.3 26.5+0.8 6.8+0.5
ABUL—PF 55+17 4.3+0.9 5.5+1.0 0.5+1.0

* p< .025 ** p< .001
The release of mAN was significantly greater than
could be accounted for by changes in intracellular
content. These studies indicate marked muscle pro-
tein catabolism in BUL; ala and gin comprise only
about 1/4 of the increase in muscle amino N release
in this condition.

• CREATININE METABOLISM IN CHRONIC RENAL FAILURE.
W. E. Mitch, M. Walser, and V.U. Collier*. Johns
Hopkins Univ. Sch. Med., Depts. Pharmacology and
Medicine, Baltimore, Md.

In chronic renal failure (CRF) • creatinine (Cr)

excretion falls. We have shown that Cr appearance
(APP), defined as the sum of Cr excretion plus rate
of accumulation in body Cr pool also decreases by
as much as 2/3 in end—stage CRF (Nephron In Press),
Evidence that 14—C Cr is metabolized to a variable
extent in CBF suggests that degradation accounts
for reduced APP in CR1'. It has also been reported
that intestinal bacteria can convert Cr to creatine
(Crt) in vitro, implying CRtCr recycling. We in-
jected 14—C Cr into 9 patients with stable CR1' and
determined the exponential rate of decline in spe-
cific activity of pure Cr isolated (J Biol Chem
131:111,1939) from timed urine specimens collected
over a 5-7 day period. Cr was also measured in ser-
um and urine. These data yield production rate, P.
and APP. The difference, P—APP, is Cr metabolism,
M. 14 was correlated with serum Cr (5) (rO.7O, p<
0.05) and varied from 0 to 55% of P, indicating in-
creasing metabolism as S rises. P was linearly cor-
related with N (r=O.75) with a slope near unity

(0.83). These findings could be explained by Cr-Crt
+Cr recycling. In support of this, Crt isolated
from urine was slightly but significantly labelled,
despite dilution in the much larger Crt pool. The
magnitude of the Cr deficit (production predicted
from age and sex minus APP) was correlated with the
accumulation of non-Cr 14-C in plasma. Thus Cr is
metabolized by two paths in CRF: (l)hydrolysis back
to CIt at a variable rate, presumably by creatine
hydrolase in the gut, without affecting APP, and
(2) degradation to other produOts when S is high,

thereby reducing APP.
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INEFFECTIVENESS OF AMINO ACID INFUSIONS IN THE
TREATMENT OF RATS WITH ACUTE RENAL FAILURE (ARF).

Donald E. Okerl', F. Murphy Sprinkel, Douglas N.
Landwehr5and Barry B. Kirschbaua Dept. of
Medicine, Medical College of Virginia, Richmond,
Virginia.

Amino acid—dextrose infusions have been claimed
to significantly improve the prognosis of human
and experimental ALRF. To test this conclusion,
18 rats were given 1 mg/kg 8W Hg and infused con-
tinuously with 3.9 g amino acids and dextrose (AA)
30—48 hours later using minor modifications of a
protocol previously reported to reverse ARF. Con-
trols received HgC12 and the same volume (42 ml)
of 19% dextrose, 5% dextrose, or no infusion. Con-

trol BUN, serum creatinine, Na, IC, osmolality, end
urine Na, K, end osmolality were determined, and
measurements repeated before and after the AA
infusions. 48 h creatinine of AA infused animals
was not different from that of other groups
(p>0.3), hut BUN was 75% higher (p<O.Ol). The
same total amount and volume of AA started immedi-
ately after MgC12 and continued for 48 hours (Nl4)
offered no better protection of renal function.
Serum creatinine of 11 (of an original 20) surviv-
ing rate given 10 ml/kg BW 50% glycerol and AA
continuously was significantly lower (2.l6±SE 0.52
ag/dl) than that of rats given no infusion (6.43±
0.89, pc0.01) but was not different from 2.75±0.1
mg/dl found in animals receiving the same volume
of 19% dextrose (p>O.2). This study did not reveal
any beneficial effect of AA infusions on renal
function after HgC12 or glycerol injection. Since
18 of 52 rats given AA in these protocols died
and all but 1 of 54 controls survived, the treat-
ment as employed appeared to do significant harm.

• TOXIC NONOLIGURIC ACUTE RENAL FAILURE (NARF): REC-
OVERY OF RENAL FUNCTION DESPITE CONTINuED TOXIN AD-
MINISTRATION. R.A.Parkert W.M.Bennett. D.Gilbert,*
G.A.Porter. Un.Or.Hlth.Sci.Ctr., Portland, Or.

Gentamicin (C) produces NARF in male Fischer 344
rats at a daily dose of 40 mg/kg. Polyuria and re-

duced urine oseolarity (Uosm) occur by day 3 pre-
ceeding azotemia, elevated serum creatinine (Scr),
proximal tubular necrosis and depressed active

transport (slice: media PAH, S/Fl) at day 10-14.
Cortical C concentrations ([G]pg/l grae) reach an
initial peak at 10 days then undergo cyclical chan-
ges that are independent of renal function or his-
tology. When C is continued for 42 days, histolo-
gic regeneration of proximal tubular cells is evid-
dent by day 17 with recovery by day 21. This is
associated with a return of Scr to normal and reco-
very of S/Fl. The renal function profile of this
model during the 42 days of toxin exposure is:

Day7 Day'O Day" Day2' Day28 Day2
BUN 22* 59t 145t 18 17 17

Scr O.9t l.7t 3.5t 0.6 0.8* 0.66
Uosm l086t 678t 536t 1109* 11551 1048

[C] 1132 1252 568 1484 1588 851

S/Ms 11.51 4.81 1.41 7.31 6.21 7.61

Mean values recorded. ¶(normal = 8.6)
Si_g vs paired controls: *pc.O5 §=p<.O1 t=p<.OOl

It is possible to disassociate recovery of renal
function and histologic integrity from the contin-
ued administration of a nephrotoxin. In this model
of toxic NARF, renal function and tubular histology
returned to normal despite the reaccumulation of
[C] in excess of those measured at the onset of
tubular necrosis. The mechanism of apparent resis—
tence of regenerated cells to toxic insult despite
comparable tissue levels in unknown.

• REABSORPTION OF UREA BY THE PAPILLARY COLLECTING
DUCT IN UREMIA. A MICROPUMCTURE STUDY OF THE REM—
liMIT KIDNEY IN RATS. J.P. Fénmell, N.M. Nillard*,
W.R. Nikulka*, and J. Bourgoignie. Divieion of Ne—
phrology, Univ. of Miami, Miami, Florida.

A high papillary concentration of urea contri-
butes to the process of elaborating a concentrated
urine and results from passive reabsorption of urea
by the collecting duct (CD). The purpose of this
study was to deterthine papillary urea concentra-
tions and urea reabsorption by the collecting duct
in uremic versus normal rats. Using the remnant mo-
del of experimental uremia, fluid was collected by
micropuncture from loops of Henle and from CD at

the base (CD Base) and tip (CD Tip) of the expoaed
papilla in 12 uremic rats and analyzed for ieotopic
urea and inulin. Six normal hydropenic rats were
similarly studied. In loop and CD fluids, IF/p
urea values were lower in uremic than in normal

rate (loop TF/P urea 9.0 vs. 31.6, p<.OOl; CD Tip
IF/P urea= 17.1 vs. 49.7, pc.DOl), as were estima-
ted urea concentrations (loop urea= 126 vs. 236 mM,
p<.Ol; CD Tip urea= 242 vs. 375 mM pc.O05). The
percent of the filtered load of urea delivered to
the CD Base was similar in uremic and normal rats

(66.2±1.4% and 60.3±3.8%). However, uremic rate
exhibited a greater fractional excretion of urea

(59.3 vs. 35.1%, p<.OO1). Hence, in the terminal
millimeter of the papillary CD, the fractional re—
abaorption of urea was markedly less in uremic than
in normal rate (5.3 vs. 20.7%, pc.005). Also, less
of the load of filtered urea delivered to the CD
Base was reabeorbed by the uremic CD (10.1 vs.
41.4%, pc.OO1). These data show that in thie model
of uremia there is a lower papillary concentration
of urea and a striking decrease in urea reabsorp-
tion by the papillary CD.

MIOGLOBINURIC RENAL FAILURE IN LEGIONNAIRES'

DISEASE. Rajendra Pradhsn, Wafea El_Sadr*,
Guillermo Garcia*, Alessandro Bellucci*, and
Kowit Danviriyasup*. Renal Section, Dept. of
Medicine, Cabrini Medical Center, Mew York, NY.

We describe a case, the findings in which may
explain the mechanism of renal failure in Legion-

naires' disease. A 49 year—old previously
healthy man was hospitalized for pneumonia. He
developed respiratory and renal failure requiring

respiratory and dialytic support respectively.
Me was successfully treated with erythromycin.
The chest X—ray showed a left upper lobe infiltr-
ate. The urinalysis revealed a ep. gravity of
1.013, 2+ protein, 3-4- occult blood, 5 RBC and 3

WEC/HPF, pigmented granular casts, and renal
tubular epithelial cells, free and in caste.

Urinary sodium was 42 mEq/L. The ratio of urine
to serum creatinine was 2:1. The CPK was 2270
U/ml, LOll 617 U/ml, and SCOT 113 U/ml. Urine
myoglobin was 3+ positive. Serum myoglobin was
38 mg/L. A muscle biopsy showed scattered areas
of degeneration and necrosis of fibers with
cellular infiltration consisting mainly of
mononuclear cells and occasional neutrophila.
Smears and cultures of sputum were negative.

Blood and urine cultures, serological tests for
viruses, cold and febrile agglutinins were
negative. The sera collected on 2nd and 30th day
showed a titer of 1:256 and 1:512 respectively
against the bacterium of Legionnaire's disease.
The demonstration of myositis and myoglobinuria
in our patient may explain the mechanism of
renal failure as well as provide an explanation
for elevated CFK and positive urine test for
occult blood that baa been observed in some
patients with Legionnaires disease.



• ISOELECTRIC POINT (p1) OF ALBUMIN: EFFECT OF RE-
NAL HANDLING OF ALBUMIN. .7. N. Purtell,* A. J.

Pesce,* D. N. dyne, W. C. Miller,* and V. F.
Pollak. Univ. of Cincinnati Medical Center and
V. A. Hospital, Cincinnati, Ohio.

Electrical charge is important for integrity
of the glomerular barrier to macromolecular fil-
tration. In the rats we showed that human serum
albumin (NSA) and rat serum albumin (PEA) were
handled identically. To explore the effects of
albumin p1, NSA (p1 4.9) was infused into rats,
as were two preparations of NSA (p1 5.5—6.6 and
7.2-8.2) prepared by changing carboxyl groups to
aminoethylamides. After two control (C) periods,
40 mg of each albumin was infused into rats and
observations made over 4 experimental (E) periods.
The results (means) were:
p1 of Infused GFR Calb/GFR (%) x lO

NSA ml/min/Kg NSA RSA

C F E C E
0.69 0.70
0.40 0.68
0.36 4.9

As the p1 of the tracer HSA was raised, its ex-
cretion and clearance increased up to 300 times
normal NSA (p1 4.9). In animals given NSA p1 7.2-
8.2 there was also a 7 fold increase in endogen—
ous PEA clearance implying an altered permeabil-
ity to the endogenous protein. NSA (p1 7.2—8.2)
bound to glomerular and tubular structures. Thus
the infusion of NSA with p1 >7 was associated
with increased nephron permeability to both the
infused tracer and endogenous albumin, and with
structural alterations in the nephron.

• MECHANISM OF AUTONONIC DYSFUNCTION IN UREMIA: EVI-
DENCE FOR REDUCED END ORGAN RESPONSE TO NOREPINE-
PHNINE. N.S. Nomoff,5 V.M. Csxnpese, K. Lane,* and
S.G. Massry. Division of Nephrology and Department
of Nedicine, University cf Southern California Sob.
of Medicine, Los Angeles, California.

A dysfunction of autonomic nervous system (ANN)
may be noted in uremia, but it is not clear vhich
component of the reflex arc is affected. We evalu-
ated function of the arc (Valsalva), efferent limb
of arc (hand grip), and neurotransmitter (plasma
norepinephrine, NE) in 12 uremic patients and 12
age—matched normals. The basal mean blood pressure
(REP), pulse rate and plasma NE were significantly
higher in uremios (p<.Ol). After 10 mm. of stand-
ing, REP fell by 20±5.5 rmMg in uremics (pc.05)
while there was no change in normals; heart rate
rose more in normals (22±3.1 SE beats/mm) than
uremics (11±1.8 beats/mm). This occurred despite
a significant increment in NE in both groups.
Valsalva ratio was significantly lover (pc.Ol) in
uremics (1.511±0.1) than in normals (2.2±0.12).
Following hand—grip exercise, the increment in REP
in uremics (15±3.lmmHg) vas significantly lower
(p<.0l) than in normals (35±2.5 mmHg), and rise in
heart rate was also lover (p<.05) in uremics (111±2

beats/mm) than in normals (211±3.6 beats/mm);
these differences occurred despite a similar incre-
ment in NE in both groups. These data indicate
that abnormalities of AilS are common in uremia.
This dysfunction is not due to central ANN derange-
ment (normal basal NE with no increase with stimuli)
or efferent AilS derangement (low basal NE with no
increase with stimuli). The data rather suggest
that the dysfunction of APIS in uremia is due to
reduced end organ response to NE.

ACUTE EFFECTS OF SODIUM MALEATE AND SODIUN CNRONATE
ON URINARY PROTEIN EXCRETION IN THE RAT. Bruce
Sabatino,* Judith Van Liew, and James sonitati*

(intr. by Daphne Nare). Depts. Exp. Path. and
Physiol., S.U.N.Y. at muffalo and V.A. Nnsp.,
Buffaln, N.Y. Measurement of total protein (TP) ex-
cretion and molecular weight distribution (MWD) of

urinary proteins is of importance in determining
whether a nephrotoxin acts at the glomerulus, the
proximal tubule, or at both sites. my applying this
principle, two known nephrotoxins have been invest-
igated. Following a control 16 hr urine collection,
Na maleate (2mM/kg, ip) or Na chromate (20mg/kg, sc)
was injected, and urine was again collected start-
ing two hrs. later. TP was assayed by a coomassie
blue colorimetric method. Urinary proteins, classi-
fied as high MW (NMW, >69,000), albumin (ALB) , and
low NW (LMW,C69,000), were determined by polyacry-
lamide gradient gel electrophoresis.

CONTROL (X1SE)__FIRST 24 NRS
TP NMW AL8 LNW TP NMW ALB 0MW

mg/24hXlODg 1.9 0.5 0.2 1.2 28.8 8.0 15.2 5.7
MALEATE ±0.2 ±0.0 ±0.0 ±0.1 ±6.3 ±2.2 ±34 ±09
n=8 %TP 100% 26.3 12.5 61.3 100% 25.3 51.8 22.9

±2.4 tl.zl ±2.8 ±2.0 11.6 ±2.5
mg/24hXlOOg 1.9 0.4 0.2 1.3
CNROMATE ±0.2 ±0.0 ±0.0 tO.2
n=l2 %TP 100% 24.2 12.8 62.9

±2.7 ±1.2 ±3.1

19.4 5.2 3.8 10.3
±2.2 ±04 ±05 ±1.5
100% 28.4 19.7 51.4

±19 ±1.4 ±2.3

Both maleate and chromate induced a 10-15 fold ele-
vation in PP excretion within 24 hrs. (Table) The
MWD of the proteins excreted by the chromate poi-
soned group remained relatively normal, with LNW

protein making the greatest contribution. The prin-
ciple protein excreted in the maleate poisoned
group was ALB. These results are consistent with
tubular and glomerulo-tubular lesions respectively.

EXPERIMENTAL PAPILLARY NECROSIS (PM): FUNCTIONAL,
ENZYMATIC AND MORPHOLOGIC STUDIES. S Sabatini, PK
Mehta, NK Julka C Westenfelder, and JAL Arruda.

University of Illinois, Chicago, Illinois.
The IV administration of BEA (50mg) to rats uni-

formly results in PM. Using this model we have dem-
onstrated that 24 hr post BEA rats have a concen-
trating defect with a significant increase in urine
flow and a significantly lower free water reabsorp-
tion. Balance studies showed wastage of Na, Cl, K
and Ca and an inability to excrete K during adapta-
tion. To further characterize the early lesion(s)
induced in this drug model of PM the following ex-

periments were performed. Renal Na-K-ATPase (NKA)
activity was measured in cortical, medullary and
papillary whole homogenates in NaCl loaded K adapt-
ed rats before and after BEA administration. 72 hrs
after BEA administration there was a significant
decrease in medullary NKA specific activity in both
MaCi loaded control (54.20 vs 42.42 pmol/mg protein
/hr) and K adapted rats (62.89 vs 31.24 pmol/mg
protein/hr. p<0.05). BEA administration had no ef-
fect on cortical and papillary NKA. Urea clearances
during water diuresis were not significantly dif-
ferent from control 24 hrs after BEA administra-
tion. Cortical, medullary and papillary solute con-
centrations were the same in both groups. BEA ad-
ministration to NaC1 loaded P0 depleted rats re-
sulted in °A wastage. Scanni4 and transmission
electron mici'oscopy showed PM and damage to juxta-
medullary nephrons after BEA administration. These
studies suggest that: 1) an alteration in urea re-
cycling is not responsible for the BEA induced con-

centrating defect, 2) a change in NKA specific ac-
tivity may play a role in the inability to excrete

K during adaptation, and 3) P0 wastage following
PIER administration could be due to damage to deep
nephrons and/or the terminal collecting duct.
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MUSCLE ABNORMALITIES IN CHRONIC RENAL FAILURE.
V. Sahgal, J. Rughes,* A. Shah,* A. Quintanilla.
Northwestern Univ. Med. School, Department of

Medicine, Neurology and Rehab. Med., Chicago, Ill.
Ten patients on chronic maintenance hemodia].ysis

affected by severe proximal muscle weakness were
studied. Pre—dialysis BUN was usually less than

100 mg/dl. No significant electrolyte abnormal-
ities nor peripheral neuropathy were present.
Muscle samples were obtained using a Bergstrom
muscle needle and the morphologic, histochemical
and biochemical characteristics were examined.
Light microscopy consistently showed variation in
fiber size with angular fibers, central nuclei and
mild architectural changes. On electron microscopy
non—specific findings like spreading of the Z band
and degeneration of myofilaments were observed.
Mitochondria frequently showed myeline figures and
degenerative changes. Membrane—bound vacuoles were
also seen. Histochemistry studies (ATPase, DPNH,
PAS and Oil Red 0) shoved changes consistent with

Type II fiber atrophy while some Type I fibers
showed ragged appearance. There were abnormal
lipid deposits. The Type I to Type II ratio was
0.5 which is very close to normal. Biochemical
analysis of the immediately—frozen specimens showed
mild decrease of ATP, glycogen and creatinephos—
phate. In conclusion Type II fiber atrophy, normal
fiber type ratio and lipid deposition suggest a
metabolic basis for these changes. In contrast, in
neurogenic myopathy there is distal muscle weakness
and atrophy and a significant alteration in fiber
type ratio. It is suggested that the findings
described above may be characteristic of a uremic

metabolic myopathy.

EFFECTS OF MM1NITOL (M) ON ANPHyrERxCIN B (AB)
NEPHROTOXICITY IN THE DOG. R. Said, M.L. Levin,
P. Harm and H. Anicama. Sect. Neph./Hypertension,
V.A. Lakeside Hospital and Northwestern Univ. Med.
Sc., Chicago, IL.

To examine the purported value of M in amelio-
rating AD nephrotoxicity, an acute model of AD

toxicity in dogs was utilized. Following control
periods, AD (5 mg/kg) was infused over 4 hrs with
(6 dogs) and without N (5 dogs). Inulin clearance
(CIa) and PAR clearance (CPAH) fell progressively
to very low levels in both groups with no
statistical differences. In another 2 groups, AD
was infused at 2.5 mg/kg with (8 dogs) and without
H (7 dogs). C1,- and CPAH again fell progressively,
but to a lesser extent. There were no differences
in CIA. At 4 hrs, CPAR in H dogs was (54.7 + 29%
of control), a value which is slightly higher than

CPAH in AB dogs (28.8 20% of control), P ( .05.
Except for an occasional period. N caused no sig-
nificant differences in sodium, potassium,
chloride, calcium, or phosphorus excretion rates.

We conclude that H does not offer protection
against AR nephrotoxicity in this acute dose—
related dog model. No toxicity could be demon-
strated at doses less than 2.5 mg/kg.

HEPATIC GLUCONEOGENESIS AND )JREAGENESIS IN CHRONIC
RENAL FAILURE (CRF): EFFECT OF GLUCAGON. Euaene R.
Schiff*and Guido 0. Perez. V.A. Hosp. and Dept. of
Med., Univ. of Miami Sch. of Med., Miami, Florida.

Increased hepatic sensitivity to glucaqon has
been suggested as a determinant of the glucose in-
tolerance of CRF. The present study was designed
to eva] uate the effect of gl ucagon on glucose and

urea production by isolated perfused livers of rats
(250-300 g) with mild to moderate CRF created by
3/4 nephrectomy (n=5). BUN ranged from 35-75 mgI
100 ml at the time of study as compared to <20 mgI
100 ml in control rats (C). In the presence of

alanine (20 mM), serine (20 mM) and ornithine (2.3
ntl) the increments in both urea and glucose produc-
tion by livers of rats with CRF were similar to

those of C (urea: C 22+2 [SE], CRF 20+3: glucose:
C 13+4, CRF 10+5 j.iM/hr/g). Addition of glucagon
(3 x 108M) resulted in further stimulation of urea
and glucose production which was not different from

that of C (urea: C 45+11, CRF 41+7; glucose: C 171
+59, CRF 263+74 ijM/hr7g). Similar findings obtain-
ed when the perfusate was not recirculated and was
supplemented with a mixture of amino acids approxi-

mating normal rat plasma composition (n=6). In
these experiments, amino acid uptake or release by
livers of CRF rats were not different from C. The
data suggest that, in contrast to acute uremia,
hepatic ureagenesis and gluconeogenesis are not

increased in CRF of mild to moderate severity. "e
were unable to demonstrate hypersensitivity to the
metabolic effects of glucagon in livers of rats

with CRF.

• EFFECTS OF DIETARY NaC1 ON GLUCOSE REABSORPTION IN

UREMIC DOGS. R. W. Schmidt, Univ. of Calif. B VA

Hospital, San Francisco, Calif. B G. Danovitch,

Beer Sheeba, Israel (intr. by C. Covey).
In chronic renal failure, glucose reabsorptive

capacity per nephron (T G/GFR) is reduced and
"splay" of the glucose ¶itratiOn curve is increased.
It has been postlated that this is the result of
inhibitio of Na reabsorption and increased frac-
tional Na excretion (FE a In these studies,
uremic dogs maintained chronically on a normal NaC1

diet were compared to uremic dogs maintained chron-
ically on a low NaC1 diet. In Study I, both groups
received their usual salt intake then underwent
study of TmG/GFR• In Study II, the NaC1 intakes of
the two groups were acutely reversed and TmG/GFR
studies repeated.

Study !2 GFR FE T G/GFR SolavNa m
(mi/mm) TT (mg/mi) (Units)

I Normal salt 7.3 8.14k 467k
Low salt 9.0 0.72 4.36 137

II Normal salt 7.7 l.82 38S
Low salt 9.7 3.13 4.67 85

(*p < 0.01 for comparison of groups)

The results show that the normal salt group had
abnormally low TmG/GFR and increased "splay" of the
glucose titration curve whether concomitant FENa
was high (Study I) or low (Study II). The low
salt group had a normal TmG/GFR and normal "splay"
whether concomitant FEN5 was low (Study I) or high
(Study II). Thus, in uremic dogs, salt intake has

an effect upon glucose reabsorption, but the effect
is chronic and not directly linked to the concur-
rent rate of sodium excretion.
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• LOW SERUM LEVELS OF l,25(OH)2D3 ARE NOT RESPONSIBLE
FOR THE DSVELOP1NT OF SECONDARY HYPERPARAThYROID—
ISM IN EARLY RENAL FAILURE. E. Slatopoisky, R.

Gray M.D. Adams J. Lewis K. Hruska, K. Martin,
S. Klahr, H. DeLuca and J. Lenann. Washington
Univ., St. Louis, MO, Med. College of Milwaukee,
WI, and Univ. of Wisconsin, Madison, WI

Secondary hyperparathyroidism (SM) is a univer-
sal complication of chronic renal failure. Patients
with mild renal insufficiency (GFR 50—80 mi/mm)
have elevated serum levels of parathyroid hormone
(PTH). It has been postulated that serum Ca and Pi
levels are below normal in these patients and that
the development of SH is related to skeletal resis-
tance to PTH due to low levels of circulating

l,25(OH)2D3. However, systematic determinations of
serum i,25(OH)2D3 have not been undertaken in pa-
tients with mild renal failure. In order to clarify
further the mechanisms responsible for the develop-
ment of SN, studies were undertaken in 101 patients
with mild renal insufficiency (serum creatinine 1.5
to 3.5, mean 1.8 0.04 mg/100 ml). Serum Cm was
9.5 0.08 and Pi 3.4 0.06 mg/iOO ml. These val-
ues are not different when compared to a group of
1627 normal subjects (Ca 9.5 0.01, Pt 3.4 0.01
mg/100 ml). Serum i,25(OH)2D3 was measured in 86

subjects (mean SEM).
l,25(OH)2D3

Normal Controls (N=54) 34 1.5 pg/mi
Moderate RI (GFR 50±3.7) (N12) 44 3.7
Advanced BY (GFR 15.5 2.0)(N8) 19 2.1
Patients on Dialysis (Nl2) Undetectable
These studies Indicate that in patients with GRE of
30 ml/min or greater, the levels of l,25(OH)2D3 are
normal. Thus, a decrease in serum levels of
i,25(OH)2D3 cannot be invoked as the mechanism re-
sponsible for the development of SH in early renal
failure.

• Beneficial Effect of Clonidine in Acute Renal
Failure: Impairment of ABE Responsiveness. K. Sole;
C.B. Silvia*, T. Ideura*, if. Saito*, and R.H.

Heptinstall, Johns Hopkins Hospital, Baltimore, MD.
Clonidine (C) was tested in acute renal fail-

ure produced in the rabbit by clamping the left
renal pedicle for 1 hr. and removing the opposite
kidney. C lessened the severity of renal failure
when given 1/2 hr. before unclamping in dehydrated
rabbits (serum creatinine (Cr) at 2 days 6.2+1.3
ml/dl with no treatment; 2.7±.2 with C 30 ug/kg

i.v., p < .05). It was also effective in ADH—
treated water drinking rabbits (Cr 2.2+.2 with C,
6.3±.9 without) but not in non—ADH—treated water
drinking rabbits. In ADH—treated rabbits at 6 hrs
after unclamping the number of outer medullary
casts was lower if C was given (51+7 per five lOOx
fields with C; 79±8 without, p < .05) and urine
flow rate was higher (2.47±.22 ni/hr with; .87±.32

without, p < .005). C was effective despite the
fact that it (1) produced hypotension, (2) re-
sulted in lower renal blood flow after unclamping,
and (3) did not bring about lower plasma renin
levels after unclamping. The effect of C on
functional impairment was unrelated to preoperative

plasma renin activity. Demeclocycline (50 mg/kg
p.o.) and lithium carbonate (20 mg/kg) given
during clamping had a similar beneficial effect
(Cr 2.5±.3 and 3.2±.4 at 2 days in dehydrated
animals) while saralasin and SQ20881 did not.
Normal rabbits given exogenous ADU (lu/kg i.m.)

plus C had greater urine output (157±31 mi/day)
and lower urine osmolality (1021+175 mOs/kg) than

rabbits given ADH alone (78±13 mi/day; 1490±118
mos/kg) (p < .05). These results suggest that C

may act by inhibiting renal response to ADH, pos-
sibly thereby influencing tubular cast formation.

EFFECTS OF CIS-DICHLORODIAMMINE PLATINUM
(II) ON GLOMERULAR FILTRATION RATE AND RENAL
PLASMA FLOIN THE CONSCIOUS RAT. M.I. Sorkin
and M.C. Perry. Department of Medicine, University
of Missouri, Columbia, Missouri.

The usefulness of Cis-Dichiorodiammine Platinum (DDP)
as an antineoplastic agent is limited by its nephrotoxicity.
Since ischemia causes renal fail ire in other models, ex-
periments were performed to determine the role of renal
plasma flow (RPF) in renal failure produced by DDP.
Thirty-six rats received intraperitoneal injections of
either normal saline (NS) 6 mi/Kg or DDP 6 mg/Kg. At 6
24, 48 or 72 hrs after injection, rats were anesthetized
with short acting methohextal and lidocaine. Catheters
were placed in the tail artery for blood collection and
blood pressure (BP) measurement; tail vein for infusion of
inulin and PAH; bladder for urine collection. After re—
covery from anesthesia,glomerular filtration rate was
measured by inulin clearance (CIN) and renal plasma flow
was estimated by PAH clearance (CPAH). At 6 and 24 hrs
there were no differences in CIN or CPAH between NS
and DDP treated animals. By 48 hrs CIN was significant-
ly lower after DDP (1.91 0.17) than NS (2.93 + 0.34
p<O.O5) although there was no statistically significant
difference in CPAH (NS 6.84 + 0.31 vs DDP 8.21 1.09).
Rats studied at 72 hrs had reductions in both CIN (DDP
1.76 + 0.35 vs NS 2.97 0.26 p<0.05) and CPAI-I (DDP
4.50 - 0.55 vs NS 7.77 ÷ 0.89 p-<0.0P). Although the 48 hr
rats had statistically significant differences in BP (NS
118 - 3 vs DDP 109 -i- 2 p(O.OS) CPAH was not reduced
in the 48 hr DDP rats. Since the decrease in CIN was
observed before CPAH changed significantly, sustained
ischemia does not explain the renal failure associated
with DDP.

• GENTANICIN SELECTIVELY INHIBITS ANTIDIURETIC HOR-
MONE INDUCED WATER FLOW IN THE TOAD URINARY BLADDER.
C.R. Souliere," D.B.P. Goodman," G.B.Appei, and J.N.
Forrest, Jr., Yale Univ. Sch. Med., New Haven, Ct.

A vasopressin—resistant polyuria has been de-
scribed during gentamicmn nephrotoxicity in the rat.
To investigate the interaction of aminoglycoside
antibiotics and ADH, we examined the effects of
gentamicin (G), neonycin,and streptomycin on hydro—
osmotic water flow following arginine vaso—
pressin (AVP) and 8—CPT—cyclic AMP in isolated toad
urinary bladders. Addition of G (0.1 to 3.0 mM) to
the serosal surface resulted in a dose—dependent,
reversible inhibition of AVP—induced J. Gentami—
cm (3 mM) had no effect on basal but inhibited
J following 0.5 mU/mi AVP by 89% (10.5±1 vs 2.0±
0.5 mg/mmn/hemIbladder, p<.OO5), following 3 mU/mi
AVP by 45% (22.5±2 vs 14.0±2.5, p<.OO5), and fol-
lowing 30 nU/ml AVP by 23% (p<.05). In contrast, C
did not impair following both submaximal and
naxinal doses (5 x l05M) of 8—CPT—cyclic AMP (29±
2 in controls vs 26.1±1.5 in C, n8, pNS). Addi-
tion of 8—CPT—cycllc AMP completely reversed C—
induced impairment of J, at each dose of AVP. Iden-
tical doses of neomycmn produced marked inhibition
of AVP induced iv (55% at 3 mU/mi AVP) whereas
streptomycin was entirely without effect. In con-
trast to the striking impairment of ADH me-
diated changes in sodium and urea transport as es-

timated by transepithelial p.d. and urea (14C
urea), were unaffected by C at each dose of AVP

studied. The data demonstrate that C produces a
dose—dependent, reversible inhibition of ADH me-
diated hydroosmotic water flow at a step proximal
to the formation of cyclic AMP, whereas ADU me-
diated sodium and urea transport occur through in-
dependent mechanisms which are not inhibited by

aminoglycoside antibiotics.



ELEVATED PLASMA VASOACTIVE INTESTINAL POLYPEPTIDE
(VIP) IN END-STAGE RENAL DISEASE (RB). Carlos

Vaamonde, Ruth Bier Teixeira*, James Pederson,
Steve Ilunt*, Teresa Rattazzi, Sami I. Said*, and
Solomon Papper, VA losos., and Dept. Med. Univ. of
iliami, Southwestern Ned. Sch. and Univ. of Okla-

homa, Miami, FL, Dallas, TX, and Oklahoma City, OK.
VIP causes perioheral vasodilation, hypotension,

hyperglycemia and hyperventilation, suppresses
stimulated gastric secretion and increases exocrine
pancreatic secretion. Since VIP shares some chemi-
cal and biological properties with glucaon, and
since plasma glucagon levels are elevated in RD due
to decreased renal degradation, VIP was measured in
patients with RD. Because VIP may be elevated in
liver disease, patients with liver involvement were
excluded. 25 patients on maintenance hemodialysis
were studied prior to dialysis [serum creatinine

(Cr) 13.9±1.1 (SE) mg/dl] and compared to 10 pa-
tients with chronic illness other than renal or
hepatic and 3) normal controls. VIP was measured
by a specific radioimrnunoassay without cross—re-
activity with glucagon, gastrin, secretin or
other gastrointestinal hormones. VIP levels were
higher in RD atients (60±3 pg/rnl) than in chron-
ically ill patients (38±4, P<.Ofll) or normal con-
trols (38±2, P<.OOl). A single hernodialysis did
not change VIP levels in 22 patients (59±4 to 67±
8 pg/ml). These results suggest that a) VIP levels
are increased in RD, b) a single hemodialysis does
not modify VIP levels and c) the kidney may parti-
cipate in the excretion or metabolism of circulat-
ing VIP. The consequences of elevated VIP levels
in uremia are unknown.

• THE EFFECT OF ERYTHROPOIETIN ON THE ANEMIA OF
UREMIA. John C. Van Stone and Paul Max. Dept. of
Medicine, Truman VAr-I and University of Missouri,

Columbia, Missouri.
Although erythropoietin (EPO) is a potential

therapeutic agent in anemia of uremia, previous
studies suggest that there is resistance to its
action in uremia which may limit its usefulness.

Four groups of 5 rats each were peritoneally

dialyzed for 12 days: (1) surgically anephric rats
given 1 ml saline daily (NTX). (2) Anephric rats
receiving 2 units of EPO/day (NTX÷EPO). (3) Con-
trol sham operated saline injected rats (C).
(4) Control rats given 2 units EPO (C÷EPO).
Plasma iron turnover (PIT) and redell mass were
determined after 8 days and RBC Fe uptake, marrow
nucleated RBC, HCT and BUN determined at 12 days.

NTX NTX+EPO

BUN (mg/dl( lO7r- 1OO

PIT (mg/Kg/day) 1.O1 1.84±

RBC Fe59 UPTAKE (%) 48
NUCLEATED BC/
FEMUR (xlO ) O.64 2.52k 2.22

HCT (%) 19 3O 42
RBC MASS (mi/Kg) 14.O 21.4t 24.0 31.4

(0.05 compared to C p<O.O5 compared to NTX

Our data indicated that EPO completely corrects
the marked bone marrow depression and significantly
improves the anemia present in the uremic rat and
suggests EPO will be a useful agent for the treat-
ment of anemia of chronic renal failure.
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NEPHEOTOXICITY OF BENCE-JONES PROTEIN (BJP) IN MUL-
TIPLE MYELOMA (MM). J. Weiss*, J. Gottschall*, N.
Williains, D. Rhathena, J. Galla, D. Rees*, R. Luke.
University of Kentucky Med. Ctr., Department of
Medicine and Pathology, Lexington, Kentucky.

Although renal failure (RE) in MM is usually as-
sociated with BjPuria, no in vivo model demonstra-
ting acute reduction of GEE by administration of
BJP has yet been developed. To produce such a
model 200-1000 mg/lOG gin body weight of BJP isola-
ted from the urine of a patient with MM and acute
RE in 6 ml 0.15 M NaCl was infused over 2 hrs into
18 rats (group III <600 mg/lO0 gin, n=lO; group IV
>600 mg/lOG gin, n=8). Group I (n=9) received 500

mg/lOG gin bovine serum albumin in NaC1: group II
(n=6) received 6 ml .15 N NaCl. Renal function was
determined before and after infusion and renal his-
tology blindly graded 0-4 by the nuinber of distal
nephron casts. Mean pre—infusion Cm was 1043±46
p1/mm/lOG gin rat (n33). Infusion—induced changes
were as follows (mean±SEM) *paired t; p<O.O5

AC/l00 gin was dif_[ Cm fict Histology
ferent in all exper— pl/min/lOOgin % Score
mental groups from I +250±70* 0

all control groups II +64±40 0

(p<0.O5) . AHet in LIII 1.5±0.4
groups III and IV IV 2.4±0.3
was >than that in group II but <than that in group
I (p<O.05). Increasing histologic score was aasoci—
ated with decreasing GER (Kendall's TaU p<O.Ol).
Similar findings were observed with BJP infusions
from another patient. The presence of SW in casts
and proximal tubular cells was confirmed by immuno-
fluorescence. Preliminary micropuncture studies
show low SNGFR and elevated proximal tubular pres-
sure. Thus, despite volume expansion infusion of
BJP was associated with a fall in GEE and with in-

tratubular casts.
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DIFFERENT EFFECTS OF PGE2 IN TWO MODELS OF EXPERI-
MENTAL ACUTE RENAL FAILURE (ARF). R.Werb*,

R.R.Bailey*, R.M.Lindsay*, W.F.Clark*, A.L.Linton.
Department of Medicine, Victoria Hospital and
University of Western Ontario, London, Canada.

Since failure of POE2 feedback may be important
in the development of ARE, we studied the effects
in rats of Continuous IV infusion of PGE2 on the
ARF induced by glycerol, and by mercuric chloride.
Three groups of rats received s.c. glycerol (10

mi/Kg). Over 24 hrs following challenge, Group A
(28) received an infusion of 0.9% saline, Gtoup B
(23) an infusion of PGE2 0.6 pg/mi in 0.9% saline
and Group C (20) an infusion of PGE2 1.2 pg/mi in
0.9% saline. Two groups of rats were challenged
with s.c. mercuric chloride (6 mi/Kg); Group D
(15) received an infusion of 0.9% saline and Group

C+EPO E (15) an infusion of POE2 1.2 pg/mi in 0.9%
saline. All infusions were given over 24 hrs via

25 16 a tail vein in a volume of 50 mi/Kg. Animals were

1.92 killed at 48 hrs. Serum creatinine (mg/dl) in the
'glycerol' groups were: A: 5.86 2.01; B: 3.73

74 70 2.30; C: 2.62 1.91. Rats receiving PGE2 (Groups
B and C) had significantly lower serum creatinine

2.65 levels than the saline control Group A (p<O.OO25),
the higher dose of PGE2 being more effective than

48 the lower (p<O.O5). Mortality was significantly
reduced in Group C (0%) compared with Groups A and
B (28%,l3%) (p<O.Ol). In contrast, in the groups
challenged with mercuric chloride there were no
significant differences in serum creatinine levels
between control Group D and PGE2 Infusion Group E
(D: 3.78 2.55; E: 3.76 2.63) nor in mortality
or in degree of histologic damage. Continuous in-

fusion of PGE2 may protect against the development
of ARF in the glycerol 'hemodynamic' model of ARF
but not In the mercuric chloride 'toxic' model.
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EFFECTS OF GLYCEROL RECHALLENGE (RC) AND SALINE
LOADING (SL) ON RENAL FUNCTION IN GLYCEROL (G)
INDUCED ACUTE RENAL FAILURE (ARF). C Westenfelder,
P Crawford' C McClurkin P Zerwert W Earnest' R
Baranowski' and NA Kurtzman. University of Illi-

nois, Chicago, Illinois.
Based mainly on measurement of BUN rather than

GFR it has been reported that chronic SL or a

prior episode of ARE protects against the develop-
ment of ARE. We reported previously that rats 24
hrs post G exhibited defective glucose reabsorp-
tion (TG), decreased GFR, and increased BUN. To
test whether a prior episode of G induced ARE (50%

lOml/kg IM) or SL (1% NaC1 drinking for 1 mo15
prevents the development of ARE, BUN, GFR (I
iothalamate clearance) and TG were measured. RC
animals were reinjected with G (n=9) or saline
(n=8) after the BUN had returned to normal (7—10
days). RC animals were compared to SL (9 experi-
mental, 5 control) and water drinking (WD, 11
experimental, 8 control) rats. 8 injection reduced
GER in the RC group by 50% (p<.OO1), in the SL
group by 66% (p<0.001), and in the WD group by 84%
(p<.001) as compared to controls. The fall in GFR
seen in RC and SL animals was not accompanied by a
rise in BUN. BUN rose significantly in WD rats.

Both TG/GFR (without glucose loading) and TmG/GER
(glucose loading) were identically and markedly
depressed in SL and WD rats, while RC rats reab-
sorbed glucose normally. These data demonstrate
that 1) neither prior ARE nor SL protects against
a significant decline in GFR following 0 adminis-

tration, 2) a prior episode of ARF protects ag-
ainst a fall in TG, while SL does not, and 3) the
BUN is not a reliable index of GER in RC or SL
rats with ARE. The failure of BUN to rise follow-
ing G administration to RC and SL animals may be
the result of altered renal handling of urea.

EEEECT OE ACUTE AND CHRONIC RENAL DENERVATION ON
RENAL FUNCTION AFTER RELIEF OF UNILATERAL URETERAL

LIGATION (UUL). D.R. Wilson, U. Honrath*, M. Sole",
Dept. of Medicine, -Univ. of Toronto, Canada.

The possible importance of increased renal
nerve activity in the decreased GER and enhanced
proximal fractional sodium reabsorption which
occur after relief of 24 hours UUL was studied in

rats using clearance techniques. The changes ()
in GER, urine flow (V) and sodium excretion (UNaV),
were measured with acute denervation (ON) or sham
(Sh) ON after relief of 24 hour UUL or sham oper-
ation (ShUUL). The results were:

UUL—DN(12) UUL—ShDN(6) ShUUL-DN(8)
t GFR +0.73* +0.07 +1.03
t V +lO.8** +0.03 +7.76**
j UNaV +l.l6** +0.04 +2.l7**

* p<O.05, ** p<0.0l
Rats with chronic (Ch) DN (4—6 days) or sham ON
were also compared after relief of UUL.

ShDN—UUL(6)
0.08
6.0
0.54

Conclusions: Acute ON increased GER, V and
UNaV after relief of UUL but the changes were not
different than after ON of normal kidney with the
exception of increased GFR. The renal nerves play
a significant but not a unique role in the funct-
ional changes after relief of UUL. Chronic ON,
which was confirmed by renal catecholaniine deplet-
ion, did not protect against the functional effects
of UUL.

• ANGIOTENSIN II(Ag II) A VASOCONSTRICTOR IN THE
POSTOESTRUCTED KID14EY(POK) OF THE RAT. WE Yarger &
521 Harris. Duke Univ. & the Durham VA, Durham, NC

Following the release of 24h of unilateral ure—
teral obstruction (UUO), the P0K is severely vaso—
constricted. We have shown that thromboxane A2, a

prostaglandin vasoconstrictor, may be involved in
this vasoconstriction. Ureteral obstruction is also
known to increase renin and, presumably, Ag II pro-
duction, but whether this increase causes, or only
follows this vasoconstriction is unknown. We have
shown that infusion of Saralasin, a competitive an-
tagonist of Ag II, failed to improve renal function
in 6 of 7 rats at doses of 2,5, or 10 pg/kg/mm. In
addition 3 weeks of a high salt diet/DOCA regimen

(to depress renin production) actually worsened P0K
function. Saralasin, under some conditions, may be
an Ag II agonist. Salt loading decreases (not abo-
lishes) renin production and may sensitize Ag II
receptors. Thus, the results do not eliminate Ag II
as a causative agent in P0K vasoconstriction.
The role of Ag II was further studied by infusing

10mg/kg of SQ14255, an Ag II converting enzyme an—
tagonist. As compared to untreated (UnRx) UUO rats,
both GFR and CPA}1 of the P0K were significantly im-
proved if the drug was administered before UUO was
produced (Pre) or after it was released (Post).

PreUTJO 4P UnRxUUO P-5- PostUUO CONTRA
GFR 1.87 0.61 1.34 4.89

mi/mm/kg
.01 <.05 ±0.25

CPAH 6.75 2.73 6.17 11.01

mi/nun/kg
<.01 <.05

As neither parameter changed in the contralateral
(CONTRA) kidney, these findings suggest that intra—
renaily generated Ag II is also a causative factor
in the vasoconstricted P0K.

PLASMA AMINO ACID ALTERATIONS IN CHRONIC
REfAL FAILURE: MAINUTRITIO OR INTOXICA—
TIO? Eckhard. W.Zimmerman, Edgar Meisin—
ger and Manfred Strauch. Univ.of Heidel-
berg, Klinikum Mannheim, Div.of Clinical
Iehrology, Marnheim, Germany. (Intr. by
J.H. Knepshield).

Plasma amino acid (PAA) alterations in
chronic renal failure generally are attri-
buted to malnutrition. In a preliminary
Study we were able to characterize van—
ous degrees of PAA—shifting as 4 diff e—
rent patterns. In the present work these
patterns (I.-IV) were correlated 1) with
the degree of renal insufficiency and. 2)
the therapeutical regimens applied. The
30 patients under study were treated with
a protein poor diet supplemented by es-
sential amino acids (EAA) or a EAA—keto—
analogue (KA) mixture. 4 groups were se-
parated: Group A (C0r20—l0ml/min), group
B (CcrlO—5m1/min), group C (CcrlO—5m1/min,
dialysed iii case of clinical and/or bio-
chemical decompensation), group D (Ccr<5
mi/mm, dialysed twice weekly for 4 hours)
i) With further reduction of renal func-
tion PAA patterns deterioniated in group
B. 2) Dialysis treatment had a favorable
effect in group C and, more pronounced,
in group D (PAA nearly normalized). 3) In
general PAA—shifting was less severe in
case of EAA—KA supplementation. We con-
clude, that toxic factors contribute to
PAA—shifting more than malnutrition does,
and, as our recent findings indicate,that KA possibly prevent catabolism indu-
ced by uremic intoxication.

Ch DN—UUL(6)
GER 0.23
V 5.2

UNaV 0.80

ChDN-ShUUL(6)
4.69
15.5
1.31
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• A UNIQUE URINARY PROTEIN IN ALPORT'S SYNDROME (As).
C.L. Atkin,* W.M. O'Neill, Jr., T.R. Lloyd,* and
H.A. Bloomer, Dept. of Med., Univ. of Utah College
of Med., and Veterans Administration Hospital
Salt Lake City, Utah.
The molecular pathogenesis of AS is unknown.

The peculiar splitting and fraying of glomerular
basement membranes (GBM) seen in this disorder by
high resolution electron microscopy led to Spear's
hypothesis that the defect lies in the structure
of GBM collagen (Clin. Nephrol . 1, 336, 1973).
We found by polyacrylamide gradient gel electro—
phoresis that affected persons from three differ-
ent families with AS excrete in their urine a
distinctive protein in addition to a moderately
selective pattern of plasma proteins. The new
protein consti tutes up to 5% of total protein
excretion in these urines. It cannot be detected
in normal or AS sera examined by gel electropho—
resis and imniunoelectrophoresis, and is not pres-
ent in concentrated urine from normal subjects or

from patients with other kidney diseases, although
a similar substance was found in the urine of

one patient with menibranoproliferative glomerulo—
nephritis. The new protein from AS patients is
about 180,000 daltons mol . wt. and is strongly

anionic at pH 8.6, migrating in the a region.
It stains poorly with PAS. Preliminary enzymatic
digestions suggest that the protein is unrelated
to collagen and is not heavily sialylated.

We hypothesize that the new urine protein is

produced by the kidneys of patients with AS, and
may reflect genetically—determined abnormal
metabolism or structure of non—collagen GBM

proteins.

RENAL GROWTH ADAPTATION TO CHRONIC POTASSIUM
LOADING. Gretchen H. Bean*and Leah M. Lowenstein.
Boston University School of Medicine, Dept. of

Medicine, Boston, MA.
Increased renal growth results from K+ de-

pletion or contralateral nephrectomy (UNx). We
studied the converse effect of K+ loading on renal
growth. Since initiation of growth correlates
with increased membrane synthesis, we measured
choline kinase (cK) activity, that catalyzes the
first step of choline incorporation into membrane
phospholipids. Rats ate a high (1.4 mEq/g) or
control (0.1 mEq/g) K+ diet for 8 days, then
underwent either lJNx or sham Nx. 48 hours later
their kidneys were removed for analysis. Urine 1çf
in 1d—loaded rats was 11 mEq/day, compared to
control values of 1.7 mEq (p<O.OO1) (n=20).
Pertinent results include

CK activity*
Normal diet High K+ diet

Control 27.5 1 (18) 23.1 0.9 (13)t
UNx 32.5 2 (18)1 29.3 1 (16)1

*pmoles phoshory1cho1ine/min/mg protein
high K diet vs. UNx vs.

p<0.05, normal diet 1p<0.Ol, control ( )n
Spironolactone injections during the K loading
period reversed the depressed CR activity in the
1dloaded rats to normal. Dry renal weights also
rose 22% over control in all UNx rats, confirming
that compensatory growth occurred with both types
of diet.

Thus, chronic K+ loading lowers the incorpora-
tion of choline into membrane precursors and de-
presses renal growth and membrane synthesis. How-
ever, the stimuli for compensatory growth are
sufficient to overcome much of the growth—inhibit-
ing effect of potassium.

• IN VIVO RAT NH SYNTHESIS (AS) IS UNCHANGED IN THE
ABSENCE OF BLOOD GLUTAMINE (GA). N. Bedrlarski*,
D. Hill*, and R.G. Narins. UCLA Dept. of Medicine,
Los Angeles, California.

The 2 nitrogen (N2) atoms on each molecule of ex-
tracted GA are the acknowledged source of rat renal
NH3. We studied AS in the absence of circulating
GA by treating rats with crystalline, nontoxic glu-
taminase (Case) which removes all blood GA. Total
AS was measured in normal (N) and chronically aci-
dotic rats (A) before and after Case. Arterial,re-
nal venous and urinary NH3 and renal blood flow
were measured in both pre- and post-Gase periods.

Plasma GA fell from 411 31 pm/L to 0, while
NH3 and glutamate (GLUT) rose from 46 8 and 75
16 pm/L to 229 15 and 1669 379 pm/L, resoec-

ttvely.
Renal AS by N and A rats was unchanged by Case.

AS in N rats was 1.20 0.17 pre-Gase and 1.41
0.41 lIm/min post-Case. Pre and post-Case AS in A
rats was 5.07 0.59 and 4.42 0.7 pm/mm. GLUT
extraction in A rats was undetectable pre—Gase and
4.46 + 0.5 pm/mm post-Gase. NH3 derived from ex-
tracted GLUT could therefore account for the un-
changed AS post-Gase in A rats. Kidneys extracted
GLUT (1 N2 atom) at twice the rate they extracted
GA (2 N2 atoms) and so maintained AS stable.

GLUT deamination may occur directly via mito-
chondrial GLUT dehydrogenase or indirectly follow-

ing conversion to GA by cytosolic GA synthetase
(GAS). Failure of MSO (inhibitor of GAS) to de-
press total AS in A Case-treated rats suggests AS
from GLUT does not require intrarenal GA formation.

We conclude that renal AS in N and A rats is not
entirely dependent on GA. GLUT may substitute for
absent GA and leave AS unchanged.

• THREE-DIMENSIONAL CHARACTERISTICS OF THE ENDOPLAS-
MIC RETICULUM OF THE NEPI-IRON: A TRANSCELLULAR
ROUTE. M. Bergeron, 0. Gu€rette, J. Forget et
G. Thiéry. Dép. de physiologie, Université de

Montréal, Montréal, Québec, Canada.
The introduction of new block-staining techni-

ques (1) has made possible the histological obser-
vation of thick-sections (0.5 - 1.0 pM) with a
standard transmission electron microscope (80 -
100 kV) . Combined with stereomicroscopy the thick-
section technique permits a three-dimensional view
of the endoplasmic reticulum (ER), which forms a
transcellular pathway connected to the nucleus. Rat
kidneys were fixed by a short perfusion of a gluta-
raldehyde solution followed by osmium impregnation
for 4 days. In the proximal convoluted tubule
cells, the ER comprises a continuous network of
tubular structures and perforated laminae; the net-
work can be seen to extend from the base of the mu-
crovilli to the basolateral membrane infoldings and
is continuous with the perinuclear membrane. The
network appears more developed in the S1 segment
than in the S3 while the S2 segment has interme-
diate characteristics. Perforated laminae surround
the mitochondria and run laterally next to the
plasma membrane. There seems to be a secondary net-
work of flattened tubules surrounding the perinu-
clear sac; these tubules are also perforated but
the diameter of the pores is half that of the pores
of the nucleus. In the distal convoluted tubule,
the network is made mainly of tubular structures
and few perforated lamina are seen. The ER net-
work may play a key role as a transcellular route.

(1) Thiéry, C. et Bergeron, M. Rev: Can. Biol.
35, 211, 1976; Thiéry, C. et Bergeron, M.
Biol. Cell 30, 279, 1977.
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A COMPARISON OF THE TRANSPORT OF TWO ORGANIC BASES,
TETRAETHYLAMMONIUM (TEA) AND N-METHYLNICOTINAMIDE
(NMN). W. 0. Berndt, Dept. Pharmacol. and Toxi-
col., Univ. MS Med. Ctr., Jackson, MS 39216.

The present study was undertaken to examine the
renal cortical transport of TEA and NMN in rat and
rabbit. Standard renal slice procedures were used
in uptake and runout studies. Subcellular distri-
bution studies were by differential centrifugation.
As reported by others, NMN uptake was poor in rab-
bit tissue whereas TEA reached high S/N ratios.
Rat tissue transported both organic cations well.
NMN runout was found to be 3—5 times faster from
rabbit renal cortex slices than that of TEA, an ob-
servation consistent with the poor net uptake of
NMN. TEA runout from rabbit slices was unaffected
by the addition of substances known to alter base

transport such as phenoxybenzamine or cyanine #863,
whereas both retarded NMN runout. Also, high and
low K concentrations reduced NMN runout. NMN did
not compete with the runout of TEA, but TEA did
compete with the runout of NMN. Net uptake of NMN
and TEA was unaffected by alterations in the potas-
sium concentration of the bathing solution whether
studied in rabbit or rat renal cortex slices. Nei-
ther alterations in the bathing solution sodium
concentration nor depletion of calcium altered the
accumulation of TEA or NMN by rabbit or rat renal
cortex slices. Significant differences in the sub-
cellular distribution of both organic cations was

observed in both species. Twenty percent more TEA
was associated with the debris fraction of rabbit
tissue than was NMN, while only 50% as much TEA was
in the final supernatant as was NMN. The differ-

ent transport characteristics shown by these two

organic cations suggest separate transport systems
may be involved.

ELEVATION OF HUMAN PANCREATIC POLYPEPTIDE (HP?) IN
CHRONIC RENAL FAILURE (CRF). Guenther Boden,*
Ravidatt W. Master,* Adriana Selvaggio,* and
Nichael R. Rudnick. Dept. of Med., Temple Univ.

Hosp., Philadelphia, Pennsylvania
HP? is a newly discovered pancreatic hormone.

Its plasma conc. rises after meals and remains
elevated for several hours. Given in physiologic

doses it suppresses pancreatic HCO3 secretion.
In addition, it may affect satiety. To determine
the role of the kidney in HPP metabolism, HPP was
measured by RIA in 14 pts with stable CRF (mean
age: 59.6 yrs, CCr 6—50 al/mm) and in 13 controls
(C) (mean age: 47.5 yrs). In 8 hemodialysis pts,
HP? clearance was measured across a Gambro—l7
dialyzer (Qg: 204 ml/min). In 3 CRF and 4 C,
molecular HPP species were determined by Sephadex
G—50 gel filtration.

Fasting (overnight) plasma HPP was 817±182.6
pg/mi (range 160—2760) in CRF and 138±33 og/ml
(range 40—410) in C (p<O.Oi). I-IPP correlated well

with CCr in CRF (r=—O.842, p<O.OO1). There were
no significant HPP A—V differences during dialysis
(A:91l±lll; V:934±ll5). Two molecular forms of HPP,
one eluting with the 1251—HPP marker (MW 4200) and
another eluting within the void volume (MW>30,000)
were found. The distribution patterns of these
forms were similar in CRF and C. These data show
that: 1) CRF pts have greatly elevated blood levels
of HPP 2) the degree of HPP elevation correlates
with the degree of CRF 3) HPP is not cleared by
hemodialysis and 4) CRF affects clearance of both
molecular HPP forms equally. We conclude that the
kidneys play an important role in the metabolic
clearance of HP?. Analogous to other peptide hor-
mones, elevated HPP may contribute to the uremic

syndrome.

THE PURINE NUCLEOTIDE CYCLE (PNc) DURING RECOVERY
FROM ACID LOADING. Ronald T. Bogusky, Karen A.
Steele* and Leah M. Lowenstein, Depts. of Medicine,
Boston University School of Medicine and Harvard

Medical School, Boston, Mass.
The renal PNC produces N11. from aspartate,

using catalytic amounts of nucleotides. For NI!3
production in acidosis, aspartate can be formed
via transamination of glutamate. The rate—limit-

ing enzyme is adenylosuccinate synthetase (AS).
The PNC was compared to glutammnase (Gase) as cor-

relates of NH3 production during and following
acid feeding. Rats were fed chow and 0.25 M Suc-
rose (S) or S plus 1.5% NH4C1 (Acid) as drinking
water for 5 days. After day S the Acid group
received only S as drinking water. Results
include:

Day 0 2 5 7
Urine NH * 12.2±4 862±l90# 771±311/ 15.7±3
Serum HC 24.0±0.8 6.6±11/ 18.6±2# 27.5±3
AS** 90±15 278±23# 173±15# 105±15
Gase*** 19.6±0.6 29.7±2.7# 52.4±4.2# 48.9±6.4#

*!lmoles/mg creatinine; **nmoles/min/gm kidney
***!Jmoles/min/gm kidney; 1! p<O.Ol different from
day 0; n>5 in each group.

AS activity correlated with serum HCO (r=

0.99). By day 7, NH production and serum HCO
returned to control levels, as did AS, whereas
Gaas remained elevated.

This suggests that the PNC is more closely
related to the rate of NH3 production than is
Gase and may play a regulatory role during acid

feeding and recovery.

POLYAMINES (PA), PYRIDOXAL PHOSPHATE (PLP) AND
LOWE'S SYNDROME.

R.A.Campbell. B.Stross,* D.Bartos,* F.Bartos,*
D.P.Grettie.* Univ. of Oregon Health Sci. Center,

Portland, Oregon.
Lowe's Syndrome is a rare generalized metabolic

disease presenting in infancy with retarded growth

and development, cataracts, amino— and organic
aciduria, systemic acidosis and rickets. Based on

the findings of Berry et al (Advances in Polyammne
Research, Vol.11, 1977) that profound polyaminuria
occurs in these infants and children, we proceeded
to determine the serum values for spermine(SPM) and

spermidine (SPD) in such patients using highly spe-
cific antipolyamine antibodies in a PAradioimmuno—
assay. Because of the previously reported massive
PA urinary losses and the absence of asotemia In
our patients, we anticipated low extracelluiar PA
values. The opposite proved to be the case. How-
ever, because of the known PA wastage, we predicted
there would be vitamin 6 deficiency. In fact,
there was.

4.9
0.6
2.5 4.1

These findings suggest that PA transport mechanisms
may be disturbed in tissues other than the kidney.
Super—add the secondary B6 deficiency and the ef-
fects of these metabolic abnormalities on critical

organ systems during growth and development and
early theraputic correction looms large.

Serum SPM

nm/ml
Serum SPD

nm/al
Plasma PLP

ng/ml

case I case II

0.22 0.92

0.84 0.67

1.5 1.3
1.1
2.1

Controls
0.17

S.D. 0.11
0.42

S.D. 0.27
3.6 — 18



NH4CL VS NH4NO3 ACIDOSIS IN THE RAT: EVIDENCE
THAT AIIMONIAGENESIS IS CONTROLLED BY FACTORS OTHER

THAN SYSTEMIC PH OR POTASSIUM (K) BALANCE.
Laurence E. Carroll* and Charles J. Wolf, Univer-

sity of Pennsylvania, Pennsylvania Hospital,
Philadelphia, Pennaylvania.

Previous studies in dogs showed that equivalent
quantities of ifr cause more severe acidosis when
administered as C1 than as either S04 or NO.
(DeSousa et. al., JCI 53:465—476, 1974). Since
none of these aniona can act aa titrable buffer,
this difference must be due to increaeed ammonia
excretion by the latter two groups. Whether this
increased excretion represents increased produc-
tion or simply more effective trapping has not
been elucidated.

Male Sprague—Dawley rats were fed a low Na,
normal K diet for two weeks and then placed in
balance cages. 7.5 meq/kg bid H was then fed
as either NH4C1 (N=9) or NH4NO3 (N—b). After 4
days of acid feeding, (low Na chow and water ad
lib) renal cortical slices were prepared for in
vitro ammoniagenesia and gluconeogenesis. The
results are:

NH4C1 (±ad) NH4NO3 (±sd) pc
Systemic pH 7.42(.02) 7.45G02) .01

Systemic HCO3 23.9(1.7) 27.5(.9) .001

in vitro NH3 517 (61) 664 (81) .001

in vitro Glu 90 (17) 103 (11) .01

NH4NO animals attained significantly greater
Na loss p (.02) but no greater K loss than NH4C1.
Urine pH did not differ. It is concluded that

NH4NO3 stimulates significantly more NH3 produc-
tion than equivalent amounts of NH4C1, and that
the stimulus is another (perhaps distal tubular)
factor, not systemic pH or K balance.

ZINC AND CALCIUM EXCRETION: EFFECT OF META-
BOLIC ACIDOSIS. James C.M. Chan, Mary Jacob *
and J. Cecil Smith Jr.* Medical College of
Virginia, Pediatric Nephrology Section,
Richmond, Virginia; Vitamin and Mineral Nutrition

Laboratory, USDA, Beltsville, Maryland.
To delineate the potential role of renal acid—

osis on zinc (Zn) and calcium (Ca) metabolism,
32 male, Charles River rats weighing 154 3

gmwere assigned to 4 groups of 8 each. Three
groups of rats were given ammonium chloride
(NH4C1) for 5 days by stomach tube at dosages
of 4, 8, 16 mEq/kg/day respectively. The
control group received the solvent (normal saline)
only. Animals were pair—fed on semi—purified diet
containing 100 ppm of Zn. The total dietary
intake averaged 11, 11, 10 and 12 gm/day respect-
ively for the control and the three treated
groups. On the 3rd to 5th day, two to three
24—hour urinary collections for net acid
excretion (MAE), Zn and Cs excretions were per-
formed:

NH4C1 MAE Urine excretion

mEq/kg/day pEq/kg/min Zn Cs

pg/day mg/day
Control 1.0 0.4 10.6 5.0 O..2 0.1

4 3.5 0.6 9.1 2.1 0.3 0.1

8 4.6 0.3 11.0 2.6 0.4 0.2

16 10.6 0.9 15.7 2.1 1.5 0.3

The data show that with increasingly larger
acid toads,excretions of tidE, Zn and Ca increase

in a linearly related msoner (r = 0.84 to 0.90).

ZINC ABD GROWTH IN RATS: EFFECT OF STEROID ADMIN-
ISTRATION. JCM Chad, N Jacob * and J Smith Jr*.

Medical College of Virginia, Pediatric Nephrology
Section, Richmond, Virginia; Vitamin and Mineral
Nutrition Laboratory, USDA, Beltsville, Maryland.

Prednisone is commonly used in renal disesses.
Growth failure and decreased susceptsbility to
infections are common complications, which may
be secondary to reduced zinc retention. To test
the hypothesis that steroid administration inter-
feres with zinc netabolism and growth, 32 male,
wesnling Charles River rats ware assigned to 4
groups of 8 each. Three groups of rats were given
prednisone daily for 8 weeks in the diet at

dosages of 0.5, 2 and 8 mg/kg/day respectively.
The control group received the vehicle (p.owdered su-
gar) only. Animals were pair—fed and the body
weight recorded three times per week. On the 5th
week, the animals received 6SZn at 0.5 pCurie/100
grsm body weight administered by stomach tube. The
percent retention of radioactivity was obtained by
total body counter:

Control 48 114 134 100 94 79 66

0.5 49 93 116 100 92 74 66

2.0
8.0

49
49

95
67

113
79

100
100

92
55

73
26

62
16

The results showed that peir—fed control as well
55 the first two groups of treated—rats demonstrated
comparable weight gain and 65Zn retention whereas
the high—steroid—group showed failure to gain weight
and demonstrated marked inability to retain 65Zn.

METABOLISM OF HYDROXY-ANALOGUES (NA) OF AMINO ACIDS

(AA) IN THE ISOLATED PERFUSED RAT KIDNEY. V.U.
Collier*,M. Wslser, end W. E. Mitch. Johns Hopkins
Univ. Sch. Med.,Depta. Pharmacology and Medicine,
Baltimore, Md.

HA's of methionine(MHA) and phenylalanine (FL)
given together, can substitute for their correspon-
ding AA's in msn (Metabolism 26:1041,1977). Avail-
able evidence suggests that these HA's are oxidized
to ketoacids (MA) and subsequently aminated by glu-
temins transaminase. To study the role of the kid-
ney in their metabolism, we perfused isolated rat
kidneys with MHA (2 mM) plus FL (2 mM) for 1 hr.
Both MMA and FL disappeared rapidly, at rates of

155 and 195 )imoles/hr/g dry wt, respectively, and
the corresponding KA's increased linearly at a to-
tal rate of 132 )Jmoles/hr/g dry wt. Rates of re-

lease of phenylslsnine (phe) , methionine (met) and

tyrosine (15+1, 13+1, end 8±1 pmoles/hr/g dry wt,
n—S) were linear and significsntly greater than in
control kidneys (2+.4, l+.l end 2+.6 )Jmoles/hr/g
dry wt, n—5) but did not approach rates of MA form-
ation. The pattern of release of other AA's did not

change significantly. GFR (ml/min/g wet wt) during
perfusion with MHA+PL (0.3l±.03) did not differ
from perfusion without substrate or with met+phe,
but was less than with 5 mM glucose alone (0.54±
0.03). Ns reabsorption was slightly improved with
MHA+PL compared to no substrate (90±1 vs 8l+3%,p <
.025) but was again less than with glucose (95+.7%,
p C .005) . We conclude that in this system (1) MHA
and FL are converted to the corresponding AA's by
the pathway MA-*KA-+AA; (2) the oxidstion step, HA
MA, proceeds more rapidly then the transeminetion
step, KA-*AA; end (3) despite indirect evidence for
HAKAC05, MHA-I-PL do not increase GFR, and only

slightly support Ma reabsorption.
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• COOXYGENAT ION BY PROSTAGLANDIN CYCLOOXYGENASE: A
PROPOSED MECHANISM OF RENAL DRUG METABOLISM. B.B.
Davis, T. V. Zenser*, and M. Mattammal*. Geriatric
Ctr., V.A. Hasp., St. Louis Univ., St. Louis, NO

Cyclooxygenase (co), a key enzyme in prosta—
glandin synthesis, oxygenates arachidonic acid
(AA). The possibility that inner msdullsry (IN)
CO could simultaneously oxygenate other organic
compounds was examined in microsomes and slices of
rabbit IN. Oxygenation of 1,3 diphenylisobenso—
fursn (DPBF) wss measured in a spectrophotometer,
luminol in a scintillation spectrometer. DPBF
added alone was not metabolized. DPBF metabolism
was initiated by addition of AA. DPBF (SO pM)
metabolism was 3.3, 7.2 and 11.2 nmoles/min/mg
microsomal protein at 8.3, 16.6 and 24.9 pM AA,

respectively. 8,ll,l4—Eicosatrienoic acid, the
precursor for monoenoic prostsglandins, had a
similar effect. Other unsaturated fatty acids had
no effect. AA dependent DPBF metabolism was
inhibited by indomethacin, aspirin, and meclo—
fenamic acid. Oxygenation of luminol was likewise
AA dependent and inhibited by indomethacin. Cyto—
chrome P—450 spectrum was not detectible in IN and
P—45O inhibitors metyrapone and carbon monoxide
had no effect upon AA dependent cooxygenstion.
DPEI' metabolism in slices was AA dependent and
inhibited by indomethacin. O—dibenzoylbenzene was
identified as the product of DPBF metabolism in
microsomes and slices. Substituted furans and
thiophenes related to DPBF such as furosemide snd
cephaloridine have nephrotoxic effects. The
results document cooxygenation as a property of
IN, CO and demonstrate cooxygenation in an intact
cell system. On the basis of these data, it is
proposed that cooxygenation is a mechanism of IN
metabolism of drugs and xenobiotics.

• PROSTAGLANDIN SYNTHESIS IN ISOLATED RAT CLONERULI.
Vsughn W. Folkert, and Detlef Schlondorff*.

Albert Einstein College of Medicine, Department
of Nedicine, Bronx, New York.

Prostsglandins (PC) including prostacyclin
PCI2 have been implicated in the control of rensl
blood flow and glomerular filtration rate. In
several systems the effects of prostaglandin E
and 12 may be mediated through cANP as a second
messenger. Recently we demonstrated that PCE end

PCI2 stimulate adenylate cyclase in isolated gb—
meruli. We therefore examined whether isolated
glomeruli can synthesize PC. Isolated rst lome—
ruli were either directly incubated with r14Q
srschidonic acid (AA) or prelabeled with l4C AA
prior to the incubation in Krebs buffer. Prosta—

glandin synthesis was determined by thin layer
radiochromatogrephy of acid extracts of the super-

natant. With either prelabeling (6 experiments)
or direct incubation (4 experiments) synthesis of
small amounts of 6—Keto—PCF1m, the stable metabo—
lite of PCI2, and larger amounts of PCF2n and
PCE2, could be demonstrated in the isolated gb—
meruli. This synthesis was inhibitable by either
indomethacin or meclofenamate. These findings

support the hypothesis that pros taglandins are
generated within the glomerulus where they may
locally affect glomerular blood flow and function,
as well as renin release from the juxtaglomerular

apparstus. Prostscyclin production within the
glomerulus would prevent local platelet adhesion
and thrombosis and thus msintaim glomerulsr
blood flow.

• CYSTINE TRANSPORT IN ISOLATED RAT RENAL TUBULES.
John Foremsn,* Shing—Mei Hwsng,* and Stanton
Segal. Univ. of Pennsylvania, Philadelphia, Pa.

A common transport process for cystine and the
dibssic amino scids has been postulated to explain
humsn cystinuris. Studies with both human and rat
cortex slices revealed only s single transport
process for cystine that was not shared by the di—
basic amino acids. We studied the cellular uptake
of 35 cystine and its transport interactions with
the dihasic amino acids using isolated tubules.
Cystine at O.O25mN concentration was rapidly taken
up reaching a steady—state by 60 mm. Saturable
uptake was demonstrable with higher cyatine con-
centrations. Analysis of the intracellular pool

by thin—layer chromatography ahowed that the majo-
rity of the transported cyatine had been reduced
to cyateine. A Lineweaver—Burk plot of concentra-
tion dependence revealed thattwo syatema for cys—
tine uptake were present(Kml=0.012 and Km20.55mM).
In the slice only the high Km system was observed.
Incubation of the tubules with 3mM lyaine reduced
the initial uptake by 56%. The presence of 3mM
lysine altered the kinetic parametera such that
only one component of transport was discerned
corresponding to the high K51 system. The other
dibasic amino acids, arginine and ornithine, also
inhibited the initial uptake of cystine to the
same extent. Leucine and isoleucine inhibited the
initial uptake slightly. Cyatine inhibited the
initial uptake of lysine.

Our data indicates that cyatine ia transported
by two saturable systems of which the low Km
system interacts with dibasic amino acids. The
absence of this shared system may explain the
defect in human cystinuria.

S—A2IINO ACID TRANSPORT IN ISOLATED TUBULK
SEC1IENTS. Aaron L. Friedman,* Diane K. Jax,5 and
Russell W. Chesney, Univ. of Wisconsin fled. School,

Dept. of Pediatrica, Madison, Wisconain.
We have previously defined the in vivo

reabsorption and in vitro slice uptake of taurine
(T) in rat kidney. Reabsorption equals 95% of
filtered load. In vitro uptake of this is—amino
acid occurs by at least 2 uptake systems. The
properties of T transport were examined in

collagenase—isolated cortex tubule segments.
Concentrative uptake at 370 was found in Ringer—

HCO3 buffer, but not in Iris—Ringer or Ringer—P04
media, all at pH 7.4. This is in distinct contrast
to slices where active accumulation occurs in each
buffer. Possible mechanism underlying this
difference include (1) decreased diffusion of
buffer into the interstium of slices; (2) a
requirement for a "physiologic" buffer after
cullegenase treatment; (3) maintenance of more
usual metabolic activity by intact slice
architecture. At 0.01 mM T, tubule uptake was
complete by 30 mm. vs. 120 mm. in cortex slices;
at 1 mM T tubule uptake was complete in 15 mm. vs.
45 mm. in slices. The initial rate of uptake over
the range 0.01 to 20 nIl T revealed 2 accumulation

sites: the apparent 1(sll=0.l2 mM and apparent Kxs2=
5.7 mM. 2 sites were also found at steady state
with comparable apparent Km values. Concentrative
accumulation required the presence of 02 and sodium
and was inhibited completely by MaCN and
iodoacetate. Using other amino acids, only %—sminn
compounds inhibited uptake of T. Isolated tubule
segments obviate the problems of diffusion into
thick slices and offer a more rapid means of
evaluating 3—amino acid accumulation by cortex in
vitro.
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ONTOGENY OF S-AMINO ACID TRANSPORT IN ISOLATED
TUBULE SEGMENTS. Aaron L. Friedman,* Diane K. Jax
and Russell W. Chesney, Univ. of Wisconsin Medical

School, Dept. of Pediatrics, Madison, Wisconsin.
We have previously demonstrated a diminished

initial uptake rate into and diminished efflux from
cortical slices in immature rats. This coincides
with a physiologic neonatal 5—aminoaciduria. Using
isolated cortex tubule segments, we studied the
kinetics of the initial rate (IR) of uptake and
steady state (Ss) of the 5—amino acid taurine (T)
by newborn (NB) rats (< 36 hrs. old). Over the
concentrative range of 0.01 mM to 20 mM T, 2
accumulation sites are found in NB as in adults (A).

A NB

Km1 0.12 mM .11 mM
IR

Km2 5.65 mM 9.62 mM

1Cm1 .27 mM .22 mM

1<1l2 13.46 mM 9.92 mM
Unlike adult initial rate of uptake, newborn initial
rate of uptake is slower and steady state is
achieved after 60 mm. (vs. 30 mm. in adults).
Efflux from newborn tubules is very slow, 89% of T
remaining intracellular after 30 mm. vs. 50% of T
remaining intracellular after 30 mm. in adults.
In marked distinction to adults, newborn tubules
show preservation of uptake of T under anoxic
conditions (N2) and after incubation with
iodoacetate. The slow initial rate of uptake and
very slow efflux in newborns may account for
5—aminoaciduria noted in immature animals. This
method obviatea the difficulty of preparing
slices in newborn animals.

EFFECTS OF ACETASOLANIDE ON BICARBONATE
CONCENTRATIONS IN RENAL CORTEX. J.L. Gamble
and A.M. Skoff*. Dept. Physiology, Johns
Nopkina Sch. Med., Baltimore, Md. 21205

Bicarbonate was meaaured in alkaline extracts
of quickly frozen rat renal cortex after infusions
of NC1 (6 meg/kg) or NaNCO3 (12 meg/kg) and after
halviog or doubling pump ventilation. Aceta—
zolamide waa injected at a dose of 20 mg per kg.
Listed below are values for the ratio of the
concentration of bicarbonate in cortex tissue
water to that in plasma water.

Controls (11) 0.70
Salioe rofusion (6) 0.65
Acetazolaaide (6) 0.97
Nd (6) D.B5
Nd + Acetazol (6) 1.12

NaNCO3 (6) 0.92

NaNCO3 + Acetazol (3) 0.83

Nypoveotiletioo (5) 0.80
Nypoveot + Acetazol (5) 1.02

Myperveotilatioo (5) 1.01

Unlike muscle, renal tissue bicarbonate
varies to match cloaely alterations of bicarbo-
nate concentrations in the extracellular fluids.
Acetazolamide (Diamox) was found to induce
aignificant increases in renal tissue bicarbonate
in normal and in acidotic states. Deductions

based on reported micropuocture data suggeat
close correspondence between changes in whole
tiaaue and in intracellular concentrations.

TIlE EFFECTS OP ALLOXAN (Ax) ON WATER AND SODIUM
TRANSPORT IN TIlE URINARY BLADDER OP THE TOAD.
Marcos A. Iisrdy* sod Jacques Bourgoignie, Div. of
Nephrology, Univ. of Miami, Miami, Florida.

The cellular mode of action of Ax, a rapidly
metabolized tetraoxypyrimidine, remaina ill def i—
ned. Its diabetogenic action has been proposed to
result from inhibition of pancreatic 8—cell adeny—

late cyclase (Ac). However, in vitro, Ax produces
a marked acidification which itself may inhibit
Ac. The present experiments wereperformed to e—
valuate the effects and separate the roles of Ax
and pH in the isolated toad blsdder, an epithelium
which transports water and sodium through cAMP de-
pendent pathways. At pM 8.2 water flux in control
bladders averaged 200 pl.cm2.h1- after 20 mU ADH,
70 il after 0.5 mM cAMP and 140 jl after cAMP +
10 mM theophylline (T). 5 mM Ax on the serosal
aide decreased the pH of the bathing medium to 6.6
sod completely inhibited the ADH stimulated water
trsnsport; the hydrosmotic responses to cAMP and
cAMP + T were inhibited by 50 sod 80%, respective-
ly. Serosal acidification to pH 6.6 alone had the
same effects as shove on the cAMP sod cAMP + T
responses but decressed the ADH effect by only 75%.
When serosal pH wss maintained at 8.2, Ax inhibited
the response to ADH by 80% and did not interfere
with the effects of cAMP or cAMP ÷ T on water move-
ment. The inhibition by Ax was completely rever-
sible. At neither pH, did Ax influence baseline
or ADE stimulated short circuit current. In con-

clusion, Ax, or a metabolite thereof, selectively
inhibits the hydrosmotic, but not the ostriferic,
response to ADH. Ax acts at a pre—cANP step, so
effect compatible with inhibition of Ac. In con-
trast, serosl acidification inhibits water trans-

port by acting both at pre and post—cAMP steps.

• PROSTAGLANDIN (PG) SYNTHESIS IN ISOLATED RAT
KIDNEY GLDMERULI. Aviv Hassid* and Michael 1.
Dunn. Case Western Reserve University and

University Hospitals, Departments of Medicine
and Biochemistry, Cleveland, Ohio.

PGs may play a significant role in renal cor-
tical function, i.e. the regulation of renal
blood flow, renin release, and glomerular filtra-
tion. The precise anatomic localization of PG
synthesis within the kidney is not well known.
We investigated PG synthesis in isolated rat
glomeruli (G) and cortical tubules (T). G and T
were isolated by a sieving technique. Added
octatritiated arachidonate (Ar) was used as
substrate and tritiated end products were deter-

mined by radiochromatography on thin-layer
silica gel both before and after treatment with

base or sodium borohydride. Prostaglandin (PG)
F2n and PGE2, synthesized from endogenous or
exogenous Ar were also determined by radioimmuno-

assay. G synthesized PGF2n, PGE2, 6-oxo-PGF1a,
thromboxane (Tx) B2 and PGD2 in order of decreas-
ing abundance. The appearance of these products
was inhibited by meclofenamate. The major Ar
metabolite in both G and T was an unidentified

product, likely to be an hydroxylated fatty acid.
The specific activity of PG synthesis in G was
10 to 40-fold higher than that of T. Mepacrine,
a phospholipase inhibitor, reduced PG synthesis
from endogenous Ar. These results demonstrate
glomerular localization of PG and Tx production
in the renal cortex and suggest that glomerular

PG may exert important physiologic effects,
since renin secretion and arteriolar resistance
are regulated by the glomerulus and the afferent
and efferent arterioles.

Abstracts



• FURTHER STUDIES ON THE EFFECT OF PARATHYROID HOR-
MONE (PTh) ON MYOINOSITOL METABOLISM AND ION THANS—
PORT. K.A. Hruska, B.M. Molitorist V. Neltzert N.
Fishmant A. Korkor" S. Klahr, and W.H. Daughadayt
Washington Univ. Med. School, St. Louis, MO

We have reported previously that PTh affects

myoinositol (NI) transport resulting in a release
of MI into the urine and renal venous effluent of

isolated perfused dog kidneys. Also, the release of
MI was time—course related to PTh induced changes
in c—AMP excretion and preceded the peak phosphs—
turic effect of the hormone. The present studies
demonstrate that Pm (0.5 x lO— H) increased
intracellular free MI in canine renal cortical
slices from a control value of 4.2 0.3 ug/mg pro-
tein to 8.3 1.3 ug/mg protein after 15 mm of in-
cubation. The free NI concentration in PIN stimu-
lated slices then returned towards control concen-
trations by 45 mm of incubation but remained above
control values for 60 mm. Infusions of dibutyryl
cyclic AMP (db—cAMP) mimicked the effect of PIN on
MI concentrations of renal venous effluent of iso-
lated dog kidneys. Control MI concentrations of

renal venous effluent (33.6 2.5 uM) increased by
10 mm after db—cAMP and peaked at 58.0 3.5 uM at

30 minutes. Isolated kidneys obtained from phos-
phate depleted dogs were resistant to the phoepha—
turic action of PIN. They demonstrated very low NI
perfueate concentrations and the PER effect on
renal venous MI concentrations was markedly blunted.
These results suggest that the specific effect of
PIN on MI metabolism: 1) may be due in part to
hydrolysis of membrane phosphatidylinositol; 2) is
reproduced by infusion of db—cAMP; and 3) is
blunted in phosphate depletion, where the effects
of PIN on ion transport are inhibited.

• MECHANISM OF INDUCTION OF SODIUM—POTASSIUM ATPase
(Na—K ATPase) FOLLOWING REDUCTION OF RENAL MASS.
M.P. Jacobson? H.J. Rodriguez, and S. Klahr. Wash-
ington Univ. Med. School, St. Louis, Missouri

The mechanisms underlying the changes in Na—K
ATPase following reduction of renal mass were stud-
ied in rats two weeks after unilateral nephrectomy
(UNx). The specific activity of a microsomal frac-
tion of Na—K ATPase increased 87% as compared to
sham operated controls (C). Enzyne induction was
confined to the medulla. There was no change in Mg—
ATPase. The ratios protein/DNA and RNA/DNA were in-
creased in the cortex, but not in the medulla of
UNx as compared to C rats. Kinetic studies of the
induced enzyme in UNx rats disclosed that the Km
values for Nat ic1 and AT? were unchanged, whereas
the Vmax for P and AT? were increased as compared
to C. Investigation of the temperature dependence
of medullary Na—K ATPase demonstrated no signif i—
cant difference in either the activation energies
or the phase transition temperature. The specific
activity of a ouabain—seneitive p—nitrophenylphos—
phatase, believed to represent the K—catalytic site
of Na—K ATPase, was the ssme in UNx and C rats.
Adrenalectomy did not prevent the induction of Na—K
ATPase in rats who also underwent UNx. The results
of these studies indicate that the induction of
Na—K ATFase following unilateral nephrectomy is a
specific event confined to the renal medulla and
does not represent a generalized increase in pro-
tein or RNA syntheeis. The mechanism of induction
is complex and probably represents a combination of
an overall increase in the number of enzyme units
and allosteric changes at the catalytic (P—activa-
ted) site for dephosphorylation.
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INCREASED ANION GAP IN DIURETIC—INDUCED METABOLIC
ALKALOSIS IN DOGS. \4.D. Kaehny, P.A. Ga4ow. V.A.
and Denver Genersl Hospitals, University of

Colorado, Denver, Colorado.
An increased anion gap (Na+K-Cl-HCO3) has been

noted in patients and experimental animals with
metabolic alkalosis. In order to explore the
nature of this increased gap, we induced alkalosis

with furosemide, 1 mg/kg, intramuscularly for
seven days in dogs maintained on a low electrolyte
diet with added NaHCO3, 2.5 mmol/kg, and neutral K
phosphate, 2.5 mmol K/kg. Two to five days after
cessation of furosemide, three steady—state ar-
terial blood samples were obtained and the ana-

lyzed variables compared to pre—furosemide values.

Body weight fell by 1.1 kg and plasma protein con-
centration rose by 0.9 g/dl. HC03 rose from 22
to 37 mEq/l and pH from 7.42 to 7.53. Na did not
change significantly; 152 to 149 mEq/l. K (3.8 to
2.7) and Cl (114 to 84) fell and anion gap rose
from 20 to 30 mEq/l. Calcium concentration did
not change. Batahydroxybutyrate rose from 0.03 to
0.09 mmol/l but lactate, pyruvate, acetoacetate
and citrate either fell slightly or did not change.
Thus, changes in the five measured organic acid
anions did not account for any of the increment in
anion gap. Change in protein concentration and in

protein charge (from VanSlyke: eEq/l protein net
negative charge = 0.104 g/l protein (pH—5.08))
accounted for only 3.0 mEq/l of the 10 mEq/l in-
crement in anion gap. An increase in non—measured
organic anions and/or a greater effect of pH on
net protein charge than previously estimated are
likely to account for the major portion of the
increased anion gap of metabolic alkalosis in

dogs.

• INSULIN RECEPTOR OF ISOLATED CLONERULI (CLN) OF RAT
KIDNEY. K. Kurokawa, N.S. Waog*, and R.L. Lerner*.
Nephrology Section, VA Wadsworth Hosp Ctr, Endo-
crine Section, Cedars—Sinai Ned Ctr, and UCLA Sch
of Ned, Los Angeles, CA.

Characteristic CLM lesions and changes in CLN
filtration rate (CFR) occur in diabetes mellitus;
thus, insulin may exert biological effects on GLM
and may play a role in the genesis of these abnor-
malities. Since actions of insulin are mediated
via its binding to a specific receptor on cell mem-
brane, we examined the binding of 125I—monoiodoin—
sulin (125I—insulin) to isolated Clii prepared by

the sieving—Ficoll gradient centrifugation method.
When incubated at 22°C, 1251—insulin binding reached
an equilibrium at 45 mm while a fraction (<15%) of
insulin was degraded as judged by trichloroacetic
acid precipitation. Adding increasing amounts of
cold insulin led to competitive displacement of
125I—insulin binding; Scatchard plot of data was
curvilinear suggesting the presence of two classes
of receptors, or a negative cooperative type of in-
sulin—receptor interaction. Excess cold insulin
added after 45 mm incubation with 1251—insulin dis-
sociated 65% of bound radioactivity within 15 mm.
Pretreatment of GLN with trypain abolished both

binding and degradation of insulin. Although insu-
lin alone was without effect, it decreased the epi—
nephrine—induced rise in cAMP in GLN while cC2 did
not change, suggesting a biological role of insulin
receptors in CLII. Our data show that presence of
insulin receptors and suggest possible insulin ac-
tions on GLM which may be mediated, at least in
part, by changes in cAMP levels. Abnormalities of
insulin—receptor interaction may underlie the alter-
ations in CFR and the genesis of CLN lesions in
diabetes mellitus.
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ETHACRYNIC ACID (EA) STIMULATION OF RENAL
AMMONIA PRODUCTION. Mary Lawlor* and T. C.
Welbourne, LSU Medical Center, Dept. of Physiol.
& Biophys., Shreveport, Louisiana.

EA alters the metabolism of isolated rnitochon-
dna resulting in swollen, and conceivably more
permeable mitochondria (Gaudemer, Y. BBA 131:
255, 1967). We therefore determined whether EA
augments ammonia production from glutamine in
the intact rat kidney. Rats were anesthetized,
nembutal 30 mg Kg1 ip and following cannulation
of the ureters and femoral artery and vein, a
prime and sustaining infusion of '4C-methoxy--
inulin were administered, Glomerular filtration
and renal plasma and blood flow rates were mea-
sured by 14C-inulin clearance and A-V differences
respectively. After a 55 minute equilibration per-
iod, a 10 minute control clearance period followed
by administration of either the vehicle or vehicle
plus EA, 45 mg Kg', and a second 10 minute
clearance period, were observed. As the result
of EA, ammonia release rose from 0.64±0.15 to
l.48±0.281.Lm min1 while glutamine utilization
shifted from a small release, 0.104±0.050 to a
large uptake, 0.396±0.0251.tm min'. The incre-
ment in ammonia produced per glutaxnine extrac-
ted, 0.84/0.40 = 2.1, is consistent with activation
of the mitochondrial pathway. We conclude EA is
capable of stimulating renal ammonia production
from glutamine in a manner similar to that ob-
served in metabolic acidosis.

• EFFECT OF 4—PENTENOIC ACID ON AMMONIOGENESIS.
M.L. Levin, A.P. Quintanilla, D. Roxe, R. Said,
J. Schott,* and G. Greenberg.* Renal Section, VA
Lakeside Hospital and Northwestern U. Med. Sch.,
Chicago, Ill.

4—pentenoic acid (4—PA) is an inhibitor of
fatty—acid oxidation. Previous work has shown
that 4—PA inhibits Na and bicarbonate reabsorption
in the renal tubule, effects which might be relat-
ed to a reduction of energy available for active
tubular transport. Because of the possible rela-
tionship between lipid metabolism and synthesis of
NH3, we examined the effect of 4—PA on renal ammo—
niogenesis. Metabolic acidosia and alkalosis were
induced in dogs by pre—treatment with HC1—Diamox
and NaHCO3 respectively. Seven acidotic, 6 alka—
lotic and 5 control dogs were studied by standard
clearance techniques. After 3 control periods,
4—PA, 13.2 u moles/mm was infused during 2—2 1/2
hours. A significant natriuresis accompanied by
bicarbonaturia without chloruresis was observed.
Total ammoniogenesis was calculated from arterial,
renal venous and urinary NH3 concentration and re-
nal plasma flow. Mean Nil3 formation (u mole/mm)
during controls and after 4—PA was as follows:

Saline Acidosis Alkalosis
Control 6.66 + 1.2 14.7 + 1.6 4.56 0.4
4—PA 18.6 6.0 16.3 1.5 14,7 1.7
2P 0.05—0.10 N.S O.OOl
Ammoniogenesis was also studied in slices treated
with 4—PA. These experiments also showed signifi-
cant enhancement of ammoniogenesis in Controls but
no effect in acidosis. Thus, 4—PA enhances ammo—
niogenesis in the normal state and in alkalosis.
When ammoniogenesis is already stimulated by aci—
dosis 4—PA is ineffective, suggesting that it acts
on the same mechanism controlled by acidosis.

• HEPATIC LIPOPROFEIN SECRETIct4 IN PUROMYCIN
AMINONUCLEOSIDE(PAN) NEPHROSIS. .Iulion B. Marsh
and Charles E. Sparks . Wed. Coil, of Pennsylvania, Dept.
of Physiol. & Biochem., Philadelphia, Pennsylvania.

increased hepatic lipoprotein secretion has been a pro-
posed mechanism of hyperlipoproteinemia in nephrosis. We
have reinvestigated it in PAN—nephrotic rats including an
analysis of individual apoprotein secretion rates. Single
pass liver perfusion was performed 7 days after PAN, when
senjrn cholesterol was 337 mg/di and senim albumin 0.7 g/
dl. Analytical methods employed included ultracentrifu—
gal flotation and SDS—poiyacrylomide gel electrophoresis
of opoproteins. In nephrotics, VLDL and HDL increased by
163% and 187%. Secretory rates of individual apoproteins
are summarized below expressed as /g liver/hr. The in-
creased rates in nephrosis are all significant (p <0.05).

Apo A-i Apo C
Control 44 42 3 3)
Nphrotic 94 86 20 43
% Increase 114% 105% 567% 43%
There was a change in apoprotein composition of nascent
HDL in nephrotics of apo E (-35%), apo C (-42%) and
apoA-1 (+100%).

Induction of apoprotein secretion in nephrosis is appar-
ently individually regulated, which results in nascent lipo-
proteins of altered apoprotein composition. The striking
increase in hepatic apo A—i secretion is of particular in-
terest considering its intestinal secretory pathway and its
co—factor activity for lecithin: cholesterol acyltransferose.
Increased hepotic secretion of lipoproteins and their apo—
proteins is one important mechanism for the hyperlipopro—
teinemia of the nephrotic syndrome.

EFFECT OF ALUMINUM AND PARATHYROID HORMONE ON RENAL
FUNCTION IN RATS IN VITRO. K.M. McCormack*, B.
Noordewier*, G.H. Mayor and J.B. Hook. Michigan
State Univ., Depts. of Pharmacology & Toxicology,
and Medicine.

Aluminum (Al) containing preparations are admi-
nistered in large quantities as antacids and as
phosphate binders. A positive Al balance has been
observed in normal subjects and uremic patients
consuming Al. Treatment of rats with parathyroid
hormone (PTH) increases tissue Al concentrations.
Al may be neurotoxic and since the ion is excreted
in part via the kidney it may also be nephrotoxic.
Therefore, it was of interest to determine the
effect of Al and PTH on renal function. Renal cor-
tical slices from adult male Sprague—Dawley (SD)
rats were incubated in oxygenated media containing

p—aminohippurate (PAM), tetraethylammonium (TEA)
or aminoiaobutyric acid (AlE) and various concen-
trations of Al (0.01 to 10.0 mM as A1C13) to quan-
tify the effect of Al on major renal secretory and

reabsorptive transport processes. Accumulation of
PAR was depressed by 1.0 and 10.0 mM Al, TEA accu-
mulation was reduced by 10.0 mM Al whereas AlE
accumulation was not affected. Addition of PTH
extract (TCA—Inolex, 50 ng/ml) or excess magnesium
(5.0 mM) did not modify these effects of Al. The
ability of slices to synthesize ammonia and glucose
with glutammne as substrate was inhibited by 10.0
mM Al. Renal slices from SD, but not Fisher 344
rats maintained for 84 days on diet supplemented
with 0,2% Al accumulated less PAR than controls.
Depression of PAH accumulation was not altered by
concomitant treatment with PTh extract. These re-
sults suggeat that large amounts of Al may depress

several major renal functions, especially organic
anion secretion.
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CELL METABOLISM IN UREMIA._J.Metcoff,P.Costiloe,*
L.Bentle,*S.Dutta,*J.Pederson,A.JzerwlnsKI, M.Thigpen,*
H.Sandstead,*R.Jacob,*,O.ReflflertDept5. Ped.,Biochem.
& Molec. Biol., Med. U of Ok Hith Sci. Cntr., Ok. City;
Human Nutr. Lab.,AkS, USDA, Grand Forks, N. Dak.

We hypothesize that metabolic defects in uremia
such as CHO intolerance and reduced protein synthesis
are caused by some imbalance of nutrients or normal
metabolites within cells which adversely effect enzymes
regulating key metabolic pathways. To test this hypo-I
thesis, pre— and post dialysis levels of plasma nutrients
and metabolism of circulating polymorphonuclear leuko-
cytes were studied on 3 separate occasions in 15 uremic
patients undergoing chronic hemodialysis. The leukocyte
was used as a cell model whose functions would be
influenced by levels of plasma nutrients in the micro-
environment. All subjects had complete data sets. The
postdialysis values were compared with predialysis
values. In the leukocytes, activities of the enzymes
pryuvate kinase, phosphofructokinase, and glucose 6-
phospha dehydrogenase decreased, while protein syn-
thesis ( H Leu) increased. Glycolytic flux following
incubation of leukocytes in 5 mM glucose was associated
with decreased levels of 2-PGA, 3 PGA, F-6--P and
pyruvate. AMP rose. Simultaneously, levels of the amino
acids ASP and THR decreased and ALA increased.
Previously we demonstrated that alanine is an allosteric
inhibitor of pyruvate kinase. In the plasma: glucose,
total protein, and triglyceride levels increased; but
cholesterol, Zn, Cu, Fe, and Fe-binding capacities were
not altered by dialysis. GLY, TAU, ASP and ORN levels
decreased, while those of GLUA and MET increased.
Dialysis affects cell levels of amino acids and improves
cell protein synthesis in glycolysis. The data are
consistent with the hypothesis that some metabolic
defects of uremia result from some imbalance between
positive and negative effectors of enzyme activity at the
biomolecular level.

•CONTROL OF AMMONIAGENESIS IN AN ISOLTED URINARY
EPITHELIUM. L.H. Norby and P.R. Karp . Dept. Med.,

Univ. of Iowa College of Medicine, Iowa City, Iowa.
The precise site and stimulus for the adaptive

increase in renal NH3 production during acidosis
are unknown. The purpose of the present in vitro
study was to examine the effect of various factors

on the rate of ammoniagenesis (JNH3) by isolated
turtle bladder. In bladders obtained from NHCl
fed turtles (blood pH 7.28±0.03) ammonia production
(JNH3) averaged 0.54±0.03 umoles/hr as compared to
0.17±0.03 umoles/hr in control bladders. The ex-
perimental conditions included a transepithelial
pH gradIent (serosal pH 7.6; mucosal pH 6.6) so
that the bulk of bladder NH3 was trapped as NHL
in the mucosal solution. JNH3 was trivial when
precursor ammoniagenic amino acids were omitted
from the bathing media. L-glutamine was superior
to D—glutamlne (n=8), L-alanine (n5), glycine (n
5) and glutamate (n=l1) in supporting JNH3 by blad-
ders from acidotic animals. In short term (4 hr)

experiments JNH3 was not influenced by external po-
tassium concentration (0-5mM). Addition of glu-
cose to a glutamine bathing solution reduced JNH3
by 30% without affecting H secretion (JH) or so-
dium absorption (JNA). Inhibition of JNA by am-
iloride had no effect on JNH3. Aldosterone stim-
ulated JH and JNA without affecting JNH3. JNH3
was also unaffected by dexamethasone.

From these studies we conclude that isolated

turtle bladder produces NH3. Ammoniagenesis is
stimulated by acidosis and L-glutamine is the pre-
ferred substrate. The rate of JNH3 is not affected
by external potassium, steroid hormones or altera-
tions in the rate of H4- or sodium transport. This
in-vitro model should prove useful in the eventual
understanding of the control of anmoniagenes1s

during acidosis.

CYCLIC 3',5'-ADENOSINE MONOPHOSP}.TE (cAMP) PHOS-

PHODIESTERASE (POlE) ACTIVITY IN RENAL CORTEX OF

DIABETIC RATS. Thomas E. Northrup,* Denise M.
Heublein,* Yvonne S.F. Hui,* and Thomas P. Dousa.

Mayo Clinic & Foundation, Rochester, MN.
Insulin has been shown to modulate cAMP PDIE

activity in various tissues; in liver from diabet-
ic rats, soluble, but not membrane bound, cAMP POlE

activity was slightly elevated. In alloxan-diabet-
ic rats, the high 85 POlE activity of whole kidney
was found to be unaltered from non-diabetic levels.
We examined cAMP PDIE activity in renal cortex of
normal and diabetic rats. Diabetes was induced by
a single injectiOn of streptozotocin (SO mg/kg).
cAMP POlE was examined at two substrate levels
(lOM cAMP and lO4M cAMP) in the membrane (washed
100,000 x g pellet) and soluble (100,000 x g super—
natant) fractions of renal cortex seven days after
injection of streptozotocin (n=9) or vehicle (n=lO).
At lO4M cAMP, neither soluble nor membrane bound
POlE activity was different between the two groups.
.t lO6M cAMP, however, the membrane bound activity
of POlE was significantly (P < .005) higher in
diabetic animals (31.3 + 3.8 pinols cAMP hydrolyzed!
mm/mg prot) than in controls (18.8 + 1.3 pmols
cAMP/mm/mg prot.). The soluble POlE activity,
measured at lO6M cRMP, was not different between
the two groups. The activity of adenylate cyclase
(basal or stimulated by glucagon, parathyroid hor-
mone and sodium fluoride) in renal cortex did not
differ between diabetic and control rats. These
data suggest that the catabolism, but not the
biosynthesis, of cAMP is accelerated in the renal
cortex of diabetic animals.

DECREASED LYSOSOMAL ENZYME ACTIVITIES OF RENAL
CORTEX (RC) OF DIABETIC RATS. Thomas E. Northrup,*
Sudhir V. Shah,* Stephen A. Kampson, Denise M.
Heublein,* Yvonne S.F. Rui,* and Thomas P. Dousa,

(intr. by David H. Wilson). Mayo Clinic & Founda-
tion, Rochester, MN.

Fushimi and Tarui (3. Biochem. (Tokyo), 76, 225-
227, 1974) reported that, in diabetic rats, the
activity of 5—N—Acetylglucosaminidase (6-NAGA), a
lysosomal enzyme, was lower in kidney but not in

liver. To determine if this change was specific or
a reflection of overall lysosomal enzyme activitie
we measured the activities of four lysosomal enzy-
mes in renal cortex of diabetic rats. Rats were
made diabetic by the single injection of strepto—
zotocin (50 mg/kg). Enzyme activities were exam-
ined in Triton x—lOO treated homogenates of RC
seven days after the injection of streptozotocin
(n=9) or vehicle (nl0). The specific activities
(mols/min/mg prot) of all four lysosomal enzymes
were lower in diabetics than in controls.

Specific Activity
Enzyme Diab. Control P

Acid Phoaphatase 4.4 +0.2 5.4 +0.2 <.005

Arylsulphatase 0.8 +0.1 1.2 +0.1 <.005

8—Glucuronidase 0.36+0.03 0.50+0.02 <.001

—NAGA 2.3 +0.1 2.7 +0.1 O.1>P>.05

The activities of membrane bound alkaline phospha-
tase and adenylate cyclase were not different.
The results indicate that the specific activities
of lysosomal enzymes are, in general, lower in
diabetic kidneys. Decreased catabolism by lysoso—
mal acid hydrolases may contribute to glycoprotein
and glycosaininoglycan deposition in diabetic renal
cortical tissue.



THIAZIDE(TZ)INDUCED INCREASE IN SALT AMP WATER AP-
PETITE IS MEDIATED BY THE RENIN ANGIOTENSIN SYSTEM,
NOT BY VOLUME OR OSMOLALITY.DT_O'ConnorRA Prestonf
RA Stone. U of CA and VA Hosp., San Diego, CA.

Unexplained increases in dietary salt intake are
seen in TZ treated animals and man. We investigated
TZ alteration of dietary salt and water appetite
(as reflected by urinary volume and sodium excre-
tion)in 19 white male essential hypertensives(EHT)
treated with placebo(Pl) for 1 month and TZ for 1
month. Diet was ad lib salt and water. After each
study period we measured:nean arterial pressure
(MAP),24h urinary Na+ excretion(UNa1T),24h urinary
volume(V),whole blood volume(WBV)using both Cr51
rbcs and 1-125 albumin,serum osmolality(Sosm), su-

pine and upright plasma renin activity(SPRA,UPRA).
Results as mean SEM; p values are results of
paired students t-tests. r values are correlation
coefficients.

MAP UNS+V V WBV Sosm SPRA UPRA

rrnnHg mEq/24h ml/24h ml sosm/kg ngA1/ml/h
P1 106.7 162.4 1636 5318 291.2 0.43 1.59

2.7 1.1

TZ 92.4 225.4 1993 5578 291.9 1.34 3.36
2.0 1.1

(p)<O.Ol =0.03 =0.19 NS NS <0.01 =0.04
Increase in SPRA and increase in UNaV correlated
(r=O.245,p=NS) but changes in PRA did not correlate
with change in V. We conclude: l)TZ treated EHT men
have increased salt(p0.03) and water(p0.19) appe-
tite. 2)these increases ate unrelated to changes in
WBV or Sosm. 3)increase in SPRA and increase in

UNa+V correlate, suggesting renin-angiotensin sys-
tem involvement in TZ induced salt appetite.

• KINETICS OF AMINO ACID (AA) INCORPORATION IN TOAD
BLADDER EPITHELIUN. N.J. Rodriguez, J. Yates and
S. Klahr. Washington U. Med. School, St. Louis, MO

AA incorporation by toad bladder epithelium was
investigated in cells isolated by a new enzymatic
method. A greater number of viable cells, as as-
sessed by exclusion of supravital dyes, Qo2, and
vasopressin activation of adenylate cyclase, were
obtained by this method than by the conventional
scraping of collagenase—treated bladders. Isolated
cells were incubates at 25° C iv amphibian Ringer,

pulse—labeled with H—leu and "C—gln, sonicated,
and the proteins precipitated with trichioroacetic
acid (TCA). TCA precipitable radioactivity was in-
dependent of changes in cell protein or AA concen-
tration and prolonged incubations with cyclohexi—

mide (10 pg/ml) or actinomycin—D (20 ig/ml) resul-
ted in only 10—20% inhibition of AA incorporation
into TCA pellets. No AA incorporation was found in
cells heated or treated with TCA. The TCA insoluble

radioactivity was partially (<30%) dialyzable and
lipid—soluble and it eluted near the void volume of
columns packed with Agarose 4—B and Sephadex 050.
After proteolytic digestion, only a small fraction
became degraded. Precipitation of cell—sonicates
with 60% ammonium sulfate yielded similar results.
The data indicate that when toad bladder cells are
exposed to 14c_gln or 3H—leu, the TCA insoluble

radioactivity does not correspond to newly synthe-
sized peptides but it is associated with a non—
lipid macromolecular complex that contains a pro-

tein component. The findings suggest a very slug-
gish rate of protein synthesis or the presence of
alternate pathways for AA utilizatIon and under-
score a serious limitation in the use of 3H or
l4c AA as probes for protein synthesis in this
tissue.

• EFFECT OF INSULIN ON SODIUM EXCRETION IN THE ISO-
LATED RAT KIDNEY. S.G. Rostand, J.B. Watkins*, and
R.S. Clements, Jr.*, Univ. of Ala. Med. Ctr., Bir-
mingham, Ala. 35294

In order to study the antinatriuretic effect of
insulin (I), we perfused isolated kidneys from fed,
fasted, and diabetic rats at 100 mm Hg and at 37°C
with Krebs-Ringer bicarbonate buffer containing
7.5 gm% albumin and 5 mM glucose. In paired ex-
periments, (I) , 200 mU/ml of perfusate, was added
following 30 minutes of control perfusion. In kid-
neys from 21 fed rats, no change from control va-
lues was noted in urine flow (V), UNaV, or GFR af-
ter 60 minutes. By contrast, in 6 kidneys from
rats starved for 72 hours, V fell from 13.3 1.8
(SE) p1/mm to 5.1 0.8 p1/mm (p < .01) 60 min-
utes following the addition of (I). tJNaV fell from
1.1 0.18 pEq/min to 0.44 0.08 pEq/min (p < .01).
GFR fell by 0.084 0.03 mi/mm (p < .05) . How-
ever, there was a rise in U/P inulin -f 10.9 4.8
(p < .1) , which was not seen in un—paired control
experiments. Following the addition of (I), kid-
neys from 7 fed Streptozotocin-diabetic rats res-
ponded with a fall in V from 9.9 1.4 p1/mm to
6.9 1.1 p1/mm (p < .05). UNaV fell from 0.735

0.13 pEg/mm to 0.404 0.08 pEq/min (p < .05).
GFR fell by the same degree under diabetic an con-
trol conditions. In none of the experimental con-
ditions did U/Posm change significantly from con-
trol values. Our studies suggest that a) (1)—in-
duced antinatriuresis occurs in the fasted and
diabetic state but not in the fed state; and that
b) the renal response to (I( may relate inversely
to the level of circulating endogenous (I) and
directly to the availability of renal binding sites.
These data are in accord with the view that (I) may
in part mediate the antinatriuresis of refeeding.

• EFFECT OF AMINOOXYACETATE ON GLUTAMATE DEANINATION
AND AMMONIA FORMATION BY RAT KIDNEY MITOCHONORIA.

A.C. Schoolwerth and K.F. LaNoue*, The Pennsylva-

nia State University, Hershey, Pennsylvania.
Glutamate utilization by rat kidney mitochondria

occurs primarily by transamination. Deamination by
glutamate dehydrogenase(GDH) is very low but rises
50—fold in acidosis, contributing one-half of the

augmented renal ammonia synthesis. These findings
have suggested competition for glutamate between
glutamate-oxaloacetate transaminase(GOT) and GDH,
with GOB competing more effectively in acidosis. To
test this possibility, studies were performed with
aminooxyacetate(AOA), a potent transaxninase inhib-
itor. Intact rat kidney mitochondria were incubated
with laM glutamine and 0 to 3mM glutamate 2mM

AOA. In the absence of AOA, addition of glutamate
to the medium resulted in a progressive decrease
mn GDH flux, due to increased flux through GOT. In
the presence of AOA, but in the absence of gluta-
mate, a minimal increase in GDH flux was noted.
With the addition of glutamate, a marked and pro-
gressive stimulation in GDH flux was noted with
AOA. A similar but less marked effect of AOA was
noted in mitochondria from acidotic rats. GDFI flux
was directly related to matrix glutamate concen-
tration. However, stimulation of GDH flux in the
presence of ADA occurred at a lower rather than
higher matrix glutamate level. Moreover, kinetic
studies indicated that the Km for glutamate of GDH
decreased 4-fold in mitochondria from acidotic
rats incubated in the presence of glutamate and
AOA. These studies suggest that increased flux
through GDH occurs in part by more effective com-
petition by GDH for glutamate. The results also
suggest that, in acidosis, changes occur in the
intact mitochondria resulting in greater access-
ibility of glutamate to GDH.
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• THE OXYGEN COST OF ACTIVE CHLORIDE TRANSPORT. Pa-
tricio Silva, Jeffrey Stoff, Richard Solomon, Ro-
bert Rosa and Franklin H. Epstein. Dept. of Medici-
ne and Thorndike Laboratory, Harvard Medical School
and Beth Israel Hospital, Boston, MA and Mount De-

sert Island Biological Laboratory, Saisbury Cove,ME
The isolated perfused rectal gland of the shark,

Squalus Acanthias, resembles the thick ascending
limb of Henle in transporting chloride actively in
a way linked to sodium and depending on Na-K-ATPase.
Chloride transport is related stoichiometrically to
oxygen consumption when secretion is stimulated by
theophylline and/or cAMP. The molar ratio of sodium
chloride transported to oxygen consumed by the sti-

mulated gland is greater than 18/1 (the value pre-
dicted from the ratio of sodium transported to ATP
hydrolyzed found in membrane vesicles of the gland)
and varies from 20/1 to 30/1 , higher than that of
frog skin and toad bladder, and resembling mamma-
lian kidney. This ratio is not altered by changing
the chemical gradient against which chloride is se-
creted. The activity of Na-K—ATPase in situ in the
perfused gland can be estimated from the fall in
oxygen consumption caused by ouabain. Ouabain inhi-
bited QO2 is increased six to ten fold when chlori-
de secretion is stimulated, even though intracellu-
lar sodium concentration falls and the activity of
Na-K—ATPase in gland homogenates in vitro is not

changed.
The data suggest that Na-K—ATPase is reversibly

activated in vivo by the stimulation of chloride
secretion in the intact rectal gland.

USE OF AN UNCOUPLING AGENT TO INVESTIGATE THE MECH-
ANISM BY WHICH ADH STIMULATES METABOLISM AND TRANS-
PORT OF TOAD BLADDERS. D.A. Spires,* and M.W.
er. Stanford Medical Service, VA Hospital, Palo
Alto, CA 94304.

Several hormones stimulate sodium transport (TNa).

They could stimulate TNa directly or indirectly by
increasing the availability of metabolic energy.
The uncoupling agent 2,4 dinitrophenol (DNP) was
used to identify direct stimulation of metabolism.
Paired experimental and control toad hemibladders
were studied in an instrument which allows simul-
taneous measurement of short circuit (SCC) and CO2

production (QCO2). TNa was directly stimulated by
doubling the SCC of experimental hemibladders. This
raised QCO2 to 137±13% of control. The subsequent
addition of lO-5M DNP stimulated the QCO2 of both
experimental and control hemibladders but there
was no significant difference between them. In
other experiments, metabolism was stimulated by
pyruvate. This increased SCC and increased QCO2 to
127±2% of control (p<O.OOl). Following the ad-
dition of DNP the QCO2 of the hemibladders incubat-
ed in pyruvate was 148±12% of control (p<O.Ol).
Therefore, direct stimulation of metabolism did in-
crease DMP-stimulated QCO2. This approach was used
to study the effects of ADH. Addition of ADH sig-
nificantly stimulated both SCC and QCO2 to 120±5%
of control (p<O.O1). After DNP the QCO2 of experi-
mental hemibladders was 97±12% of control (p=ns).
It is concluded that ADH directly stimulates trans-
port and that the increase in QCO2 is a secondary
phenomenon. This approach may also be used to
study other hormones which stimulate sodium trans-

port.

MECHANISM OF RESISTANCE OF THE RAT TO T1CRYNAFEN.
T.H. Steele, A.P. Intoccia,* A.R. Maass,* and J.L.

Underwood.* University of Wisconsin, Madison,
Wisconsin, and Smith Kline Corp., Philadelphia, Pa.
Ticrynafen (TY) is a uricosuric diuretic, structur-
ally related to ethacrynic acid. It is active in
man (at 2—3 mg/kg), but relatively inactive in the
rat (at less than 50 mg/kg). TY is bound to plasma

proteins (>95%), and depends upon tubular secretion
for its renal clearance (20—30% of GFR in man). In
order to determine the mechanism of resistance of
the rat to TY, we utilized an isolated perfused rat
kidney preparation, and measured TY in perfusate
and urine by a sensitive GLC technique. At per—
fusate TY concentrations from 16—226 ig/ml, TY
clearance (Ct) ranged from 0.4—9.5% of GFR when
7.5% albumin was included in the perfusate. Na re-
absorption decreased by a maximum of 5 uEq/ml GFR.
In order to assure access of TY to renal tubule
lumen surfaces (via filtration), albumin was omitted
from perfusate in other experiments. GFR was in-
creased in these albumin—free studies. Yet, Na
reabsorption decreased a minimum of 13 to a maximum
of 55 pEq/ml GFR after TY. Concomitantly, C ranged
from 105—195% of GFR. The rat probably is resist-
ant to TY because of defective tubular TY secretion,

as compared to man. TY, like ethacrynic acid, may
require access to tubule luminal surfaces in order
to inhibit transport.

• POTASSIUM DEPLETION NEPHROPATHY (KDN): A MODEL FOR
STUDY OF THE BIOENERGETICS OF CELL GROWTH.
F. Gary Toback, H.N. Aithal*, Nelson 8. Ordónez,
and Benjamin H. Spargo. Depts. of Medicine and

Pathology, University of Chicago, Chicago,Illinois.
Rats fed a K-deficient diet for more than 3

weeks develop renal growth which in the inner stripe
of the red medulla is characterized by adenomatous
hyperplasia of collecting tubule cells. We prev-

iously observed that mitochondrial (mt) energy pro-
duction in this hyperplastic tissue is decreased,
and that K repletion rapidly induces regression of
cell growth and corrects the mt defect. The present

experiments were designed to study energy production
via glycolysis, and proliferation of different cell
types in this tissue. During KDN aerobic conversion
of glucose to lactate in tissue slices increased
76% (P<.O0l) and was associated with increments in

the Vmax for 2 key enzymes in the glycolytic path-
way: pyruvate kinase and lactate dehydrogenase.
Increased aerobic and decreased anaerobic glycoly-
sis during KDN resulted in a reduction of the Past-

eur effect indicating abnormal integration of gly—
colysis and mt oxidation. Proliferation of differ-
ent cell types was assessed by measuring the % of
nuclei labeled with [3H]thymidine on autoradiograms.
During KDN nuclear labeling was increased several
fold in collecting tubules (0.9 to 5.0%, P<.Ol),
thick limbs of Henle's loops (0.5 to 1.3% (P<.02),
and interstitial cells (1.1 to 2.5%, P.c.05). K
repletion reduced the frequency of labeled nuclei to
values similar to or less than control. Thus, re-
versible proliferation occurs in nearly all cell
types in inner stripe of red medulla during KDN and
is associated with reversible alterations in energy
production: an increment in glycolysis, and decre-
ments in Pasteur effect and mt oxidation.
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EARLY CHANGES IN RENAL METABOLITES PROFILE DURING
ACUTE ACIDOSIS IN DOGS AND RATS. P. Vinay,
G. Lemieux and A. Gougoux*. Renal Laboratory,

Hotel—Dieu Hospital, Dept. of Medicine, University
of Montreal, Montreal, Canada.
Acute metabolic acidosis was induced by I.V. HCL
administration to rats and dogs to diminish plasma
bicarbonate from 26 to 10 (rats) and from 22 to 12
mN/L (dogs). Kidney metabolite profiles were deter-
mined on freeze—clamped tissue before and after 30,
60, 120 or 240 minutes of acidosis in rat and after
60 minutes in dog. In rats, kidney glutamine con-
centration decreased from 1.5 to 1.2, glutamate
from 2.8 to 1.7 and alphaketoglutarate from 0.25 to
0.12 mM after 30 minutes of acidosis. Malate,

oxaloacetate, phosphoenolpyruvate concentrations
were unchanged or slightly increased by this man-
oeuvre. After 60 minutes however, malate and ox—
aloacetate concentration were significantly lowered
as the phosphoenolpyruvate concentration tended to
rise. In the dog, no significant fall of oxalo—
acetate or malate was observed after 60 minutes nor
after 5 days of chronic metabolic acidosis. In both
species, the tissue citrate concentration decreased
by 50%. These data suggest that the early fall in

glutamine, glutamate and alphaketoglutarate con-
centration in rat or dog kidney is not due to PEPCK
activation, and are interpretated as an indirect
evidence for alphaketoglutarate dehydrogenase stim-
ulation by acute (rats and dogs) or chronic (dogs)
acidosis in vivo.

PYRUVATE FORMATION FROM GLUTAMINE AND KREBS CYCLE
INTERMEDIATES IN KIDNEY CORTEX. Malcolm Watford*,
Patrick Vinay, Guy Lemieux and Andre Gougoux'. Re-
nal Laboratory, Hotel—Dieu Hospital, Dept. of Medi-
cine, Univ. of Montreal, Montreal, Canada.

lC-g1utamine (SaN) utilization by isolated kidney
tubulas from rats and dogs can be accounted for by
amino acids (35%), glucose (30%) and 1L4C02 (35%)

production. According to classical pathways, the
tatter two processes are dependent upon phospho-
enolpyruvata carboxykinase (PEPCK) activity. 3 mer-
captopicolinate (MCPA) 0.5 mM - 2.5 mM, a specific
inhibitor of PEPCK, dramatically decreases glucose
production, but laavas oxidation of glutamine rela-
tively unaffected. Furthermore, in dog but not in
rat tubules, MCPA causes an accumulation of malate
and lactate. In rabbit tubules utilizing alpha-
ketoglutarate (KG) (5 mM) as substrate, MCPA pre-
vents oxidation of KG beyond malate, with no accumu-
lation of lactate. These results suggest that an
alternative pathway to PEPCK (i- pyruvate kinase),
for the formation of pyruvate from glutamine and
Krebs cycle intermediates, operates in rat and dog
but not in rabbit kidney cortex during PEPCK in-
hibition. Two such pathways are possible: mallc
enzyme and oxaloacetate decarboxylase. As malic
enzyme activity is present in rat (2.2 pmoles/min/g)
and dog (1 imole/min/g) but absent in rabbit kidney
cortex, and as oxaloacetate decarboxylase is absent
froa the dog kidney, we propose that malic enzyme
can function to provide pyruvate from glutamine
when PEPCK is inhibited in the kidney cortex of
rats and dogs.

EVIDENCE FOR PASSIVE FILTRATE REABSORPTION IN THE
RAT PROXIMAL TUBULE. S.W. Weinstein, R. Klose*
and J. Szyjewicz.* Montefiore Hospital and
Medical Center, Renal Division, Department of
Medicine, Bronx, New York.

Previous data indicate that the proximal
tubule is the only segment of the rat nephron
obligatorily 02 dependent. Other data indicate
that portions of proximal tubular filtrate reab-
sorption are linked to H secretion and to glucose
reabsorption. To determine whether these portions
of proximal tubular filtrate reabsorption are in-
dependent of oxidative metabolism and thus pre-

sumably passive, micropuncture-clearance-extrac-
tion experiments were performed in rats. In these,
control was compared in the same animal to ex-

perimental periods during infusion of benzolamide
(B), to inhibit H secretion, or phloridzin (P),
to inhibit glucose reabsorption. The data are
summarized below. Asterisks indicate significant

changes.
APR ADR Qo2 FRNa

ni/mm/kg ni/mm/kg pm/mm/kg pEq/mmn/kg
Control 57±4.3(SE) 57±4.3 46±2.8 736±24.8
Benzol. 34±2.1* 60±3.9 42±2.5 500± 9.8*
Control 93±4.9 56±4.7 30±1.7 646±43.5
Phior. 57±3.5* 67±4.3 31±1.5 537±25.4*

B and P infusion produced similar results.
Renal Na reabsorption (FRNa) was reduced. Renal

02 consumption (Qo2) was unchanged. End proximal
absolute filtrate reabsorption (APR) fell. Reab-

sorption beyond the proximal (ADR) was unchanged.
These data demonstrate that the fraction of
proximal tubular filtrate reabsorption linked to
H secretion and glucose reabsorption is not 02
dependent and thus inferentially is passive.

SEGMENTAL ANALYSIS OF GLUCOSE TRANSPORT DURING
SUBTHRESKOLO GLUCOSE LOADING AND VOLUME EXPANSION.
S. F. Wen. Dept. of Medicine, The University of
Wisconsin, Madison, Wisconsin.

We have previously shown that glucose (G) reab-
sorption in the seoment between late proximal
tubule (PT) and distal tubule (intermediate seg-

ment, Is) plays a significant role in regulating
urinary C excretion in normoglycemic state (din.

Res. 26:462A, 1978). In order to further

investigate C reabsorptive capacity in IS, proxi-
mal and distal tubule micropuncture studies were
performed in 7 dogs before (C) and after sub-
threshold glucose loading (CL) and in 11 GL dogs
after 10% volume expansion (yE). GL was given by
infusion of 20% 6 solution at 70 pmol/kg/min.

GFR G FE6 FENa PTARG PD6 ISARG ISFRG

nil/mm mM % % pmol/min %
C 35.8 5.47 0.22 0.67 356 47 35 71

CL 38.41: 9.571: 0.18 0.991: 4641: 2811: 2481: 87Th

CL 36.4 9.48 0.25 0.99 427 281 250
VE 38.1 9.52 8.491: 13.051: 364± 345± 281 81±
P = plasma; FE = fractional excretion; AR =

absolute reabsorption; PD = late proximal tubule
delivery; FR = segmental fractional reabsorption;

< 0.05; 1:P < 0.01.
In response to CL, G reabsorption in PT and IS

increased, and a nearly complete (87-89%) 6 reab-
sorption in IS prevented glycosuria. VE in CL
dogs reduced G reabsorption in PT and further
increased C delivery to IS. In IS, C reabsorption
did not increase after VE and was less complete,
leading to an increase in further distal C
delivery and eventual glycosuria. Thus, VE inhi-
bits C reabsorption in PT, and glycosuria develops
when C reabsorptive capacity in IS is exceeded.



• MECHANISM OF INHIBITION OF RENAL PROSTAGLANDIN
PRODUCTION BY ACETAJ4INOPHEN. T. V. Zenser , N.
Mattammal*, C. A. Nerman*, S. J. Joshi, and B.B.
Davis. Geriatric Ctr., V.A. Hoap., St. Louis

Univ., St. Louis, NO.
Acetaminophen (AAP) inhibits inner medullsry

(IN) prostsglsndin (PC) synthesis by an unknown
mechanism. That mechanism was investigated by
determining the effect of AAP on 14C—arachidonic
acid (AA) metabolism and on AA dependent

cooxygenation by cyclooxygenase. IN slices were
incubated for 30 mm in Krebs solution containing
14CAA and then transferred to media containing
teat agents. Slices and media were extracted and

analyzed by thin—layer chromatography. AAP
elicited a dose dependent decrease in 14C—PCE2
production from control 25—30% to 3—5% with 5 mM
AAP, Kj 300 UN. Transferring slices to media
free of inhibitors resulted in a reversal of AAP
but not aspirin inhibition. AAP reveraibility was
aaaociated with efflux of 3H AAP from alices.
Recovered ALP was authentic by thin—layer and gas
chromatography. In IN microaomes AAP inhibited
converaion of 2.5 pN 14C—AA to PCa, K1 100 pH.

Cooxygenation by cyclooxygenaae waa evaluated by
measuring AL dependent oxygenation of 1,3
diphenyliaobenzofuran (DPBF). ALP inhibited
cooxygenation of DPBF in both microaomea and
slices. The data indicate that ALP and not a
metabolite directly inhibita cyclooxygenase. The
mechanism of ALP inhibition is diatinguishable
from that of aspirin by ita reversibility. ALP
also inhibita cooxygenation of substituted furana
by cyclooxygenaae. Inhibition of this drug
metabolizing potential of inner medulla,
cooxygenation, could relate to the nephrotoxic
action of ALP.

Renal Physiology

RAT BRAIN CALCIUM CONCENTRATIONS (Ca) IN CHRONIC
RENAL FAILURE (CRF). Andrew Adler, A. Oran*,
R. Yagil* and Geoffrey M. Rerlyne. Soroka
University Hospital, Beer-Sheva, Israel and V.A.

Hospital, Brooklyn, N.Y.
It has been suggested that uremic neuro—

toxicity in CRF is due to elevations of PTN which
is characterized by an increased concentration of
brain Ca. Review of the pertinent literature shows
an absence of data to support the contention that
whole brain Ca is increased in CRF. We measured
brain Ca in controls and following 1 5/6
nephrectomy of two strains of white rats - Sprague
Dawley (SD), Weitzman Inst. (WI), (Table 1).

SD(S) WI(1l) SD(11) WI(10)

BUN mg% 20.6±1.1 20.6±D.B 29.0±5.2 25.9±1.3

Creatinine mg% —— 0.69±0.01 —— 0.8B±0.03

Brain Ca 0.13±0.02 0.09±0.03 0.11±0.03 0.13±0.02
mg/g/dry wt.

*SDCRE1m0. WI-CRF2rso.
Results expressed as mean SD

Thus, there is no significant difference (p>O.OS)
in brain Ca between normal controls and CRF rats.
It is concluded that enhance PTN activity does not
cause increased brain Ca in rats with CRE of 1—2
mo. duration.

• FILTRATION PRESSURE DISEQUILIBRIUM IN NONDIURETIC
MUNICH—WISTAR RATS. William J. Arendahorat and
Carl W. Gottachalk. Univ. of North Carolina
School of Ned., Chapel Hill, N.C.

We reported previously that nondiuretic Wistar
rats did not appear to achieve filtration pressure
equilibrium since estimated efferent effective

filtration pressure (EEFP) waa 13 mmlig (ASH 7:4,
1974). The apparent filtration coefficient (Kf) of
0.025 nl/secmmHg was considerably lesa than that
reported by others for Hunich—Wiatar rats.

In the present atudy glomerular dynamics were
evaluated directly in 8 Nunich—Wiatar rats (222g)
with surface glomeruli. Plasma from donor rats was
infused to maintain plasma protein concentration
and hematocrit at presurgical levels, 5.1 g/dl and
48%. Blood from superficial star vessels was
sampled to determine plasma protein concentration
and single nephron filtration fraction (SNFF).
Paired meaaurementa of kidney and SNFF agreed well,
0.30 0.03 (SD) and 0.31 0.03. Directly
measured glomerular capillary pressure averaged

3 mmHg; pressure in Bowman's space was 13
2 mmllg. Filtration pressure disequilibrium was
indicated by an EEFP averaging 14 5 mmHg. Kidney
and single nephron glomerular filtration rates
were 1.1 0.2 m1/miogKW and 31 4 nl/min.gKW.
Kidney and single nsphron plasma flows were 3.7
1.0 m1/mingKW and 99 12 nl/min.gKW. Nean Kf
waa 0.03 0.01 nl/sec.mmHg.gKW.

Theae direct measurements in Munich—Wiatar rats
are consistent with our previous conclusions
based on indirect techniques in Wiatar rats which
did not possess glomeruli accessible to direct
micropuncture. The observations indicate that
filtration pressure equilibrium is not a universal
finding in nondiuretic rats.

EFFECT OF SEROTONIN PRECURSOR ON RENAL FIJNCT ION

Sat P. Arora, Judith M. Schonmuller*, & Robert S.
Modlinger*, VAR (E. Orange) & NJCND (Newark) N.J.

The role of aerotonin on renal function is un-
clear. We studied the effect of L-tryptophan, a
serotonin precursor on creatintne clearance (CCr),

para-amino-hippurate clearance (Cpj), filtration
fraction (FF), urinary flow rate (V), osmolar
clearance (Coam), and free water clearance (CN2O).
Two normals, one patient with essential hyperten-
sion, and one with renal artery stenosis were stud-
ied during water diuresis. One normal was restud-

ied while receiving cyproheptadine, 12 mg/day.
Since there was no sppsrent effect of this drug,
his data is included in the table below:

Time CCr V Cosm CB2O
hr ml/min ml/min mi/mm ml/min
0 90.2±11.1 8.0±0.9 3.4±1.0 4.5+0.8
1 69.2±7.1* 5.9±0.8* 2.6+0.4 3.5±0.8*
2 65.8±8.5* 3.2±0.8*+ 2.3-1-0.5 O8+0.6*+
3 89.6±3.3*+ 3.8±l.0*+ 2.7±0.5 l.2+0.8*+

*indicates p< .05 or better compared to base-
line; +indicates p <.05 or better compared
to 1 hr. (mean 1 SEH)

CCr fell significantly at 1 hr and remained un-
changed between 1 and 2 hr. CpAN fell in parallel
from 417±117 to 296±77 ml/mmn at 1 hr and 320±85
ml/min at 2 hr. FF did not change significantly.
There was a significant fall in V and C1120 between
1 snd 2 hr despite essentially stable CCr and CPAB
during this time. ADN, determined in I subject,

was unchanged.
These dats indicate 2 phases of serotonin action:

Early diminution of CFR by an unknown but probably
vascular mechanism (aa suggested by stable FE) and
later reduction of CN2O by a predominantly distal
tubular action. The latter mechanism is indicated

by the falling V despite unchanged Coam.
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Ca INHIBITS URINARY ACIDIFICATION (UA): EFFECT OF
IONOPHORE A23187 (10) ON THE TURTLE BLADDER. JAL
Arruda. University of Illinois, Chicago, Illinois.

Ca has been suggested to enhance UA in vivo.
These studies are difficult to interpret since the
changes observed may result either from hemodynamic
effects of hypercalcemia or suppression of parathy—
roid hormone rather than a direct effect of Ca on
UA. The 10 increases the permeability of artificial
and living membranes to Ca and Mg, thus increasing
the intracellular concentration of these ions. The
effect of ID on UA was investigated using the blad-
der of the fresh water turtle. In hemibladders (HB)

bathed in Mg—free Ringer's solution containing 1.8
mM Ca, addition of 1M 10 to the serosal side re-
sulted in a significant decrease in H+ S, whereas
in control HB H+ S remained unchanged; the ratio of
H+ S in the experimental period to the baseline
period was 43.0±7.30% in the 10 treated HB and 93.0

in the controls (p<0.O01, n=15). In the ab-
sence of Ca H+ S was unchanged in both 10 treated
and control HB indicating that the effect observed
in the previous group was the result of a rise in
intracellular Ca rather than a non-specific effect
of the 10. The effect of the ID on H+ S was not
prevented or reversed by addition of 1% CO to the
serosa. In control HB both the proton motie force
(the force of the H+ pump) (PMF) and active H+ con-
ductance were unchanged. In the presence of the 10
and Ca both were significantly decreased when Hf S
was low (<30% of control); when H+ $ was decreased,
but not <30%, the PMF was increased. These data de-
monstrate that a rise in intracellular Ca inhibits
H+ S. These data also suggest that in vivo enhance-

ment of H+ S by hypercalceniia may represent a se-
condary effect of hypercalcemia due to changes in
parathyroid hormone S or to hemodynamic alterations
and not a direct membrane effect of Ca on H+ S.

CHARACTERIZATION OF THE ACIDIFICATION DEFECT (AD)
INDUCED BY Li : STUDIES IN THE TURTLE BLADDER. JAL
Arruda, G Dytko' R Mola and NA Kurtzman (Intr by S

Lang). University of Illinois, Chicago, Illinois.
Administration of Li causes a distal AD in vari-

ous species. The mechanism whereby Li causes an AD
was investigated in the turtle bladder, one hemi-
bladder serving as control and the other as experi-
mental. After baseline determinations of H+ secre-
tion(S) 40mM LiC1 was added to the mucosal solution
and an equal amount of choline Cl was added to the
serosal solution. In the control hemibladder cho-
line Cl was added on both sides. H+ S decreased
from 1.66±0.10 to 1.09±0.09 imol/hr, p<O.O1 in Li
treated heniibladders and remained unchanged in cho-
line treated halves (1.77±0.20 and 1.81±0.20 mol/
hr, NS). In the presence of 1% CO9 in the serosal
solution H+ S increased significafltly in choline
treated hemibladders from 1.78±0.13 to 2.21±0.17
pmol/hr, p<O.0Ol, and remained unchanged in Li

treated halves (1.70±0.16 iimol/hr). Prior reatment
of hemibladders either with amilorie, 1O M in the
mucosal solution, or ouabain, 5x10 M in the sero-
sal, prevented the effect of Li on H+ S indicating
that Li must enter the cell to inhibit H+ S. Li
failed to increase the passive permeability of the
bladder to H+. Direct measurement of HCO for Cl
exchange showed a significant increase i HCO. S in
the presence of Li. The observation that buffr ad-
ministration results in a normal acidifying re-
sponse in Li treated animals and the above data
suggest that the AD of Li in vivo may result from
the combination of partial inhibition of H+ S and
enhanced HC0 S. The normal response to buffer
would be the result of enhanced residual H+ secre-

tory capacity and decreased Cl for HCO. exchange
rather than prevention of acid back diffusion as

previously postulated by us.

ACTIVATION OF PROTEIN KINASE BY ANTIDIURETIC HOR-
MONE (ADH) AND CALCITONIN (SCT) IN CULTURED KIDNEY
CELLS. Dennis Ausiello, Dale Hall*, and Jean Michd
Dayer*, Dept. of Medicine, Mass. Gen. Hosp. and
Harvard Med. Sch., Boston, MA.

Cellular responses to cAMP are believed to be

mediated by activation of cAMP-dependent protein
kinases (PK). We have described a pig kidney cell
line, LLC-PK1, which responds to ADD and SCT by in'
creasing cAMP. PK was studied as follows: intact
cells at several different passages were incubated
at 37°C with or without hormones and then sonicated
at 2°C. Sonicates were centrifuged at 27,000 to

prepare supernatant (S) and particulate (P) frac-
tions. PK assays were performed at 30°C using his-
tone as substrate and results expressed as the
ratio of activity in the absence or presence of
21iM exogenous cAMP. The basal activity ratios of
cell fractions were: whole sonicateo.24, S0.18,
P0.48. 80% of cell PK was found in S. SCT pro-
gressively activated PK between 0.03 and 3OnM
while ADD stimulation was observed between 2 and
200nM. Both hormones fully activated PK at intra-
cellular cAMP concentrations of 1mM. There was no
evidence of hormone induced translocatjon of ki-
nase activity when cells were sonicated in l50n4
KC1. DEAE-cellulose chromatography was performed
to characterize protein kinase isozymes. The S
fraction Contained"- 80'!. type II protein kinase.
This wag similar to the isozyrne pattern found in
rat and guinea pig kidney medulla and in toad blad-
der, and differed from the pattern in rat kidney
cortex. In conclusion, 1) LLC-PK1 cells contain
PK which is predominantly in S and is stimulated
by ADD and SCT; 2) the characteristics of this
stimulation and the pattern of PK isozyme distri-
bution are consistent with a renal medullary ori-
gin for these cells.

• ON THE MECHANISM OF HEMODYNASC CHANGES CAUSED BY
ACUTE UNILATERAL NEPHRECTOS0 (AUN) IN THE CXJG.

J. C. Ayus and M.H. Humphreys. Baylor Coil, of Med.
Houston, Texas arid Univ. California Medical Center

San Francisco, California.
Previous work has shown that AUN causes a re-

flex decrease in cardiac output (CO) as cation ex-
cretion (UNa+KV) by the remaining kidney increases,
and that the decrease in CO is mediated by the ef—
ferent limb of the vagus. To study the afferent
mechanism involved in this change,AUN was perform-
ed in dogs with bilateral carotid sinus denerva—
tion (CSD). AUN in 11 CSD dogs failed to produce
the decrease in CO and the increase in UNa+KV seen
in intact animals: CO(2.3±.2 vs 2.l±.3 1/mm P'NS)
UNa+KV(47.O±3•B vs 53.O±5.3]iEq/min P=NS); RBF and
GFR were unchanged. Since bilateral carotid clamp-
ing (BCC) below the baroreceptors is imown to re-
sult in hemodynamic changes similar to CSD, the
effect of AUN before and after BCC was next exam-
ined. BCC done before AUN in 5 dogs gave identical
results to CSD. In 6 other animals DCC done after
AUN did not reverse the increased UNa+KV caused by
AUN: UNa+KV went from 73.5±17,7 to 161.8±10.8 fol-

lowing AUN (p<O.05) and remained significantly
(p<O.O5) elevated from control afterBCC(l53±21.8)
GFR and RBF remained constant. These results indi-

cate: a)CSD prevents both hemodynamnic changes and
increased UNa+KV after AUN. b)Similarly, BCC done
before AUN abolishes the increased Na+KV seen af-
ter AUN. c)BCC done after AUN does not reverse the
increased UNa+KV caused by AUN. Thus carotid sinus
baroreceptors are the major afferent pathway in
the reflex changes initiated by AUN. Failure to
reverse these changes when BCC is done after AUN

suggest the possibility of a humorally mediated
efferent mechanism.
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EFFECT OF PENTOBARBITAT.. ANESTHESIA AND PREPARATIVE
SURGERY ON HEMATOCRIT, BLOOD VOLUME, AND CIRCULA—
TORY FUNCTION IN THE DOG. J.C. Ayus and N.H.
Humphreys, (Intr. by C. Berry). Univ. of Calif.
Renal Center, San Francisco General Hospital,
San Francisco, CA.

In 6 untrained dogs, large vessel hematocrit
(HctLv) fell from 42.2±4.4 (SD) to 35.8±3.2% (p<
.005) 1 hr after Na pentobarbitol anesthesia (Nap,
30 mg/kg IV). This fall was accentuated in 4 dogs
deliberately excited prior to Nap (53.7±5.6 to
41.4±4.8%, p<.02), but was not observed in 5 calm,
trained dogs (40.9±4.0 to 40.5±4.1%, p=NS}. Plasma

1lume (Dy, 1251—albumin), red cell volume (PCV,
Cr-PBCs), whole blood volume (WBV,=PV+RCV), and

whole body hematocrit (Hctan,=RCV/WBV) did not
change after Nap regardless of the change in HOtLy.
In the untrained dogs, Hct1 rose to 41.0±5.4% 3
hr after NaP (p(.02), again without change in PV,
RCV, or WBV, while HCtLV in trained dogs remain
stable during this time. In 4 dogs, HctLV, 1'V
RCV, and Hct were the same 4 hr after Nap, fol-
lowing completion of bilateral flank surgery (BFS)
for renal function studies, as before BFS. Car-
diac output (CO) was 2.2±0.6 1/mm before and 2.6

1/mm after BFS (p+NS), resembling the values
seen in dogs given NaP but without BFS (2.4±0.2 vs
2.5±0.5 1/mm), while mean arterial pressure (BlAT)
rose in both groups by an equivalent amount (117±
18 to 142±9 ninag, p<.Ool).

These results demonstrate that (1) changes in
HctLy related to Na? are due to alterations in RBC
distribution, probably in the spleen, rather than
to changes in Dy or extracellular fluid volume
caused by the anesthetic; (2) neither prolonged
Na? nor BFS alters Dy, RCV, or Hctwa in the dog;
and (3) Co remains stable after NaP whereas MAP
results which are not altered by BFS.

MATHEMATICAL ANALYSIS OF GLOMERULAR TUBULAR BALANCA
EVIDENCE FOR CORRECTNESS OF FLUID REPACEMENT
HYPOTHESIS. H.v.Baeger, J.B.van Liew , and
H.F.Bauer. State University of New York at Buffalo,
Dept. of Physiol. & Med. and University of German
Armed Forces Munich. FRG.

Glomerular tubular balance (GTB) describes a
basic principle of mammalian kidney function connec-
ting reabsorption of fluid and solutes to filtratiaz
in a way that always a constant fraction of the
filtration rate is delivered to lower parts of the
nephron for final adjustment. Hypotheses to explain
this phenomenon are postulating either direct
physiochemical action or indirectly the existence
of humoral factors as mediating links.

Our mathematical approach is based on the fluid
replacement theory outlined by P.Kr)fhoffer 1961
which claims that fluid reabsorption is the primary
event in the process of GTB by its influence on in—
tratubular pressure. A set of differential equaticns

describing filtration and reabsorption together
with the Navier Stokes equation of fluid movment
are integrated. The result allows to analyse
variations of pressure and fluid reabsorption in
this model as to their impact on GTE. Numerical
solutions using available data of filtration
dynamics, reabsorption kinetics and tubular wall
properties exhibit a constant fraction of volume
reabsorbed over the entire physiological range.
In addition micropuncture data from our own
laboratory obtained in glucose infused rats confirm
the predictions for the case of osmotic diuresis.

• ACTIVE GLYCINE UPTAKE ACROSS BASOLATERAL MEMBRANES
OF PROXIMAL STRAIGHT TUBULES. D.W. Barfuss*,. J.M.
Mays* and J.A. Schafer. Nephrol. Res. Training
Ctr., Depts. of Med. & Physiol., Univ. of Alabama

in Birmingham, Birmingham, AL.
Segments, 1—2 mm in length, were isolated from

the most proximal portion of superficial rabbit
proximal straight tubules, and bathed In a Krebs-
Ringer bicarbonate buffer (pH 7.1+) containing no
amino acids other than those specified. Intra-
cellular glycine concentrations (C1) were measured
after incubation at 37 C in 0.14 mM (Ce) I4C
labeled glycine by extraction of the tissue and
correction for extracellular glycine using 3H
inulin as a volume marker. Nonperfused tubules

(NP) achieved 90% of the steady—state glycine dis-
tribution ratio (DR Ci/Ce) of 13.6 1.0 (SEM)
within 15 mm. In paired experiments, other seg-
ments were perfused at 20—30 ni/mm with a Krebs—
Ringer solution containing no amino acids, in
order to obviate glycine uptake from the lumen. in
perfused segments, the steady-state DR was 6.2
0.4, significantly lower (p<.O0l) than in NP seg-
ments. 10 mM a—aminoisobutyric acid in the bath
reduced the glycine DR to 9.7 0.8 (pc.002) in
NP segments, but the decrease to 5.4 0.6 was not
significant in perfused segments. The lower accu-
mulation in perfused segments may reflect either
cell—to—lumen flux during perfusion, or lack of

luminal uptake in perfused tubules, which may
occur in NP tubules. However, access of glycine
to the NP luminal membrane would have to be para-
cellular, because DRs in NP segments did not ex-
hibit a negative correlation with segment length.
This correlation should exist if glycine reached
luminal membranes via axial diffusion from the
ends of NP segments.

CALCIUM (Ca) MID MAGNESIUM (Mg) TRANSPORT ALONG ThE
INNER MEDULLARY COLLECTING DUCT (IMCD),li.H.Bengele,
C,Lechene and E.A.Alexander. Thorndike Mem.Lab.Bos-
ton City Hosp.,Depts. Med. 4 Physiol.,Roston Univ.
Sch.Med. and National Biotechnology Resource in
Electron Probe Microanalysis,Harvard Med.Sch.
Boston, Ma.
The question of divalent cation transport along

the IMCD remains controversial since no data from
direct in viva evaluation of this entire nephron
segment have been reported. We now present our
measurements of Ca and Mg transport along the IMCI)
utilizing the collecting duct microcatheterization
technique in 5 groups of rats; control, a = 8;
after acute thyroparathyroidectomy (TPTX), n = 5;
TPTX plus parathyroid hormone infusion (TPTX + 9TH),n 5; TPTX plus phosphate infusion, n = 8; and one
week after uninephrectomy alone, n = 5. 30-40 sam-
ples were obtained in each group from along the en-
tire IMCD and the fraction of filtered Ca and Mg
delivered as a function of IMCD length was analyzed
by linear regression. Significant Ca reabsorption
was noted in all groups studied and was not signi-

ficantly different among groups. Mean reabsorption
was 61-75% of the Ca delivered to the IMCD. No
difference in absolute Ca reabsorption was noted
comparing TPTX with TPTX + PTh groups. No signifi-
cant net Mg transport occurred along the IMCD in
any group studied, We conclude that net Ca reab-
sorption occurs along the IMCD. The rate of reab-
sorption appears to vary with the load of Ca
delivered and was not influenced by PTh. Mg trans-
port along the IMCD is not a determinant of Mg
excretion under the conditions studied.
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URINARY CONCENTRATING DEFECT IN THE AGED RAT. H.H.
Bengele, R.S.Mathias* and E.A.Alexander. Thorni
Hem. Lab., Boston City Hosp.,Depts. Med. 6 Physiol.
Boston Univ. School Medicine, Boston, Ma.

It is well known that renal concentrating abil—
it>' is decreased in the aged. Utilizing clearance
techniques in unanesthetized animals and tissue
slice analyses we have attempted to define the
mechanism of this concentrating defect. Fisher
344 rats (50% mean life span, 29 months) were
studied at 22—24 3-4 months of age. GFR was not
different between groups, old, 3.0 - 0.2 and young,
3.4 0.2 mi/mm. Maximum urine concentration
after vasopressin and 40 hours of dehydration was
significantly reduced in the old rats, 2857 74
vs young, 3378 86 mosm/kg (P-COl). Free water

reabsorption (TcH2O) was measured after vasoressin
injection and during 2.5% saline infusion. T'H20/
GFR as a function of osmolar clearance (Cosm/GFR)
was reduced significantly in the old group as eval-
uated by regression analysis. In hydrated rats
during 0.4% saline infusion, free water clearance
(CH2O/GFI rose linearly as a function of urine

flow (V/GFR) and was not significantly different
between old and young rats. Nonurea solute

(Na + K) X 2J concentration in the outer medulla
and papilla was not different between groups dtJr.
Since indices of ascending limb solute delivery
and transport, and the gradient for water reabsorp-
tion were similar, we conclude that the concentra-
ting defect in aged rats is secondary to a decrease

in water permeability along the collecting duct.

• EFFECT OF CATIONIC PROTEINS ON TIGHT JUNCTIONAL
PERMEABILITY AND MORPHOLOGY IN NECTURUS GALLBLADDER.
C. Bentzel, B. Hainau'M. Fronnu* and U. Hegel*
State University of New York at Buffalo and Freie
Universitat Berlin.

Cationic proteins alter glomerular permeability
probably by neutralizing the fixed negative charge
of the basement membrane. However, there are par-
allel changes in ultrastructure of epithelial cell
foot processes. To better understand the action of
cationic proteins on epithelia, Necturus gallblad-
der were bathed in Ringers solution and mounted in
a plexiglass chamber. Transepithelial impedance
(R) and PD were measured with a four electrode

ac—dc technique. When protamine sulfate, a cation—
Ic protein (5 to 50 ig/ml) Is added to the mucosal
bath, R increases within 3 minutes, reaching a max-
imum (2—fold increase) in 10 minutes. PD shifts
from slight positive values to —6 mV. R and PD re-
turn to baseline if heparin, an anionic protein, is
added to the mucosal bath. Heparin alone is with-
out effect. Protamine Is ineffective in the sero—
sal bath. If intercellular spaces (ICS) are closed
by making the mucosal bath hypertonic with raff In—
ose, protamine Is without effect but dilating ICS
with hydrostatic pressure does not change the re-
sponse to mucosal protamine. NaCl diffusion poten-
tials are abolished at peak protamine responses.
Ultrastructurally, microvilli are deformed, micro—
filaments are condensed particularly along the api-
cal surface and numerous Irregular strands are seen
at the base of the tight junction in freeze frac-
ture replicas. We conclude that treatment of the
mucosal surface of Necturus gallbladder with pro—
tamine induces rapid reversible changes in tight
junction permeability and ultrastructure.

EFFECT OF RED BLOOD CELLS (RBC) ON RENAL FUNCTION
IN ISOLATED PERFUSED RAT KIDNEY. Anatole Besarab,
John Swanson,* and Phi1ip Pomerantz.* Thomas
Jefferson University, Philadelphia, PA.

Isolated rat kidneys perfused for 3 hrs. with

bovine serum albumin (BSA) media containing 5 mM
glucose and 10 mg/dl alanine show a time dependent
decrease in GFR and transport of sodium, calcium
and phosphorus, and an Increase in proteinuria.
In the absence of RBCs (BSA of 6.7 GrJdl) absolute
fractional excretion of sodium (FxNa), calcium

(FxCa) and phosphorus (FxPj) increases by 13, 16
and 23% respectively, while GFR, filtration frac-
tion (FF) and total vascular resistance (Ri) fall
by 66, 75 and 9% respectIvely. Clearance of pro-
tein Cp/CI increases from O.3±.l to 2.5±.5%.
Concurrently subcapsular fluid accumulates and
volume of distribution of inulin increases. Clear'-
ance of Evans Blue equals tota1 protein clearance.
Dextran Blue Is not detected in urine but does ac-
cumulate in subcapsular fluid. At lower BSA levels
GFR and RPF is reduced, R1 increased, reabsorption
decreased, but Cp/CIn unchanged. Higher BSA con-
centration increases reabsorption, reduces GFR,
and does not effect Cp/CIn.

RBCs (hematocrit 5%) significantly increase
vascular resistances and fractional reabsorption
of fluid and electrolytes at all BSA concentra-
tions, maintain FF at near constant levels, reduce
or eliminate supcapsular fluid accumulation and
reduce Cp/CIn to 0.3% or less for the entire 3 hrs.

of perfusion. GFR is still subnormal but stable.
These studies suggest that RBCs decrease gb-

merular vascular flux of protein and are necessary
for stabilization of GFR, RPF, and FF in perfused

kidney systems.

KEY ROLE OF INSULIN AND ADRENAL HORMONES IN ACUTE
POTASSIUM (K) HOMEOSTASIS. M.Bia R.Lee" A. Jones*,
R.DeFronzo. Yale Univ Sch of Med., New Haven, Ct.

Insulin (I) and aldosterone(aldo) are known to
play major roles in K homeostasis. This study at-
tempts to define the mechanisms (renal vs extra—
renal) by which these hormones contribute to K
balance in animal models of I and aldo deficiency.
Five groups of rats received an acute K losd(O.4mEq
IV over 60 mm): 1—7 controls(C); 11—8 adrenalecto—
mized(2 wk) replaced with dexamethasone (lOpg/d)
(ADXd); 111—9 rats made acutely insulinopenic (in-
sulin levels reduced by 50%) with somatostatin

(SRIF); IV—9 ADXd(2 wk) made acutely insulinopenic

(ADXd—SRIF); V—6 C on high Na to approximate UN5V
In ADXd. All groups had similar CIN and were in K
balance on the same intake before study. Results:

Baseline K PKIncrement %K Dose Excreted
Control 3.91±.O5 0.99±0.07 28±2

ADXd 4.35±0.07* 1.46±0.11* 47±5*

SRIF 4.09±0.07 1.51±0.51* 39±5

ADX —SRIF 4.56±0.15* 1.66±0.07* 52±5*

C(hghNa) 3.95±0.22 1.03±0.08 42±7 *p<.OOS
increment was greater in ADXd and SRIF than C

and greatest in ADXd—SRIF. This K intolerance must
reside in defective cellular uptake of K since both
peak TJKV and %K load excreted were greater in ADXd
and SRIF vs C. Supranormal aldo replacement failed
to correct the defect in ADXd suggesting that adre-
nal medullary hormones may be necessary for nl K
balance. Conclusions: l)Both ADX & mnsulinopenia
lead to impaired K tolerance and the effects are

additive. 2)The primary mechanism involves defec-
tive extrarenal uptake of K since renal K excretion
is ni or increased in ADX and insulmnopenic rats.
3)Adrenal medullary hormones play an important role
In acute K homeostasis since replacement with aldo
and dex.in ADX rats failed to correct the K defect.
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• URATE TRANSPORT BY RABBIT RENAL CORTICAL BRUSH BOR-
DER MEMBRANE VES1CLES (BBMV). Jeffrey W.Blomstedt*
and Peter S. Aronson, (Introduced by Samuel 0.
Thier). Yale Univ. Sch. Med., Dept. of Med. and

Phys., New Haven, Ct.
To better characterize the mechanism of urate

transport across the luminal membrane of the proxi-

mal tubu1r cell , we have examined the uptake of
0.05mM 2-'4C-urate by isolated BBMV prepared from
the rabbit renal cortex by a Mg-aggregation method
(J. Membrane Biol. 42:81, 1978). Timed incubations
at 20°C in 300mM mannitol, 10mM MgSO4, 10mM Tris-

Hepes buffer, pH 7.5 were performed using a Mliii-
pore filtration technique.

At equilIbrium (90-120 mm) urate and glucose
both distributed In an apparent Intravesicular
volume of 1-2 ul/mg protein. This value decreased
as medium osmoiality was increased by sucrose addi-
tion. Extrapolation to uptake at Infinite osmo-
larity suggested less than 10% binding in isosmotic
incubations. Af.çr lysis of the vesicles, over 95%
of the retained ''IC CPM could be recovered and
identified as urate by the column chromatography

method of Abramson, et al (J. Appi. Phys. 36(4):500
1974). Less than 4% of the CPM were eluted as
allantoin. FInally, 2.3mM probenecid inhibited the
60-second uptake of urate by 50% yet did not alter
the equilibrium value.

These studies suggest that urate enjoys a pro-
benecid-sensitive transport mechanism in BBMV
without conversion to allantoin. These charac-
teristics approximate those of physiological urate
reabsorption, thus indicating that BBMV uptake is
a valid model for investigating the mechanism of
uric acid transport.

• INFLUENCE OF MOLECULAR CONFIGURATION ON THE GLOMER-
ULAR FILTRATION OF MACROMOLECULES. M.P. Bohrer*,
W.N. Deen, C.R. Robertson*, J.L. Troy*, B.M.
Brenner. Harvard Ned. School, Boston, MA, M.I.T.,
Cambridge, MA and Stanford Univ., Stanford, CA.

The influence of molecular configuration on the
filtration of macromolecules across glomerular cap-
illary walls was examined by comparing fractional
clearances of 31I—dextran (D), a slightly branched

polymer of glucose, and 3H—ficoll (F), a highly
branched copolymer of sucrose and epichiorohydrin.
From measurements of intrinsic viscosities and
equilibrium sedimentation coefficients for D and F,
it was found that D is best represented as a pro-
late ellipsoid with axial ratios of 3 8, and 14
for effective radii of 22, 32, and AOA, respec-
tively. On the other hand, F is more closely ap-
proximated as spherical since the axial ratio was
found to be 2 or less for all sizes. Results of
paired measurements of fractional clearances of F
and D in each of 7 Munich—Wistar rats are given
below. (Mean tp<O5).
TRACER EFFECTIVE MOLECULAR RADIUS

2OA 24X 28A 32A 36A 40A
D .99 .91 .73 .47 .22 .07

F .96 .86 .6O .28 .O9 .O2

As can be seen, fractional clearances of D are
greater than those of F over the entire range of

molecular sizes studied, the diferences being sig-
nificant for effective radii24A. These results
suggest that in addition to molecular size and
charge, molecular configuration is also a determi-
nant of the filtration of macromolecules across

the glomerular capillary wall.

• A NEW MODEL OF RENAL CONCENTRATING CHANISM
J.V. Bonventre* and C.P. Lechene (Intro, by N.
Lichtenstein) Harvard Medical School, Boston, MA.

The mechanism of urinary concentration in the
mammalian kidney remains controversial. The in-
ability to demonstrate adequate active transport
in the ascending thin limb (ATL) has led to the
development of models of concentration in which
only passive properties are present in the inner
medulla (IM). These models depend on very limited
solute entry into the descending thin limb (DTL).

However, in vivo experiments in many species
demonstrate a significant degree of solute entry
into the DTL. In addition, these models have not
incorporated the fine structure of the medullary
vasculature. In the outer medulla (OM) there is a
histotopographical compartmentalization that could
result in the exposure of different tubular struc-
tures to different environments at the same medul—
lary level. We propose a new model of renal
concentration in which: a) in the OM, the associa-
tion between DTL's of long loops with thick ascend-
ing limbs outside the vascular bundles results in
equilibration of DTL fluid with an environment
hypertonic to the mean interstitial tonicity; b)
fluid entering the TM in the DTL is hypertonic to
the mean interstitial tonicity at the OM—IM bound-
ary; c) in the TM, there is no active transport in
the ATL, the loop of Henle acts as a countercur-
rent exchanger for both urea and nonurea solute
and there is a large amount of solute entry into
the DTL. The steady state mass balance equations
for the TM are solved. High levels of urinary
concentration (2200—2600 mOsm) can be explained by
small differences (33—38 mOsm) between long loop
DTL tonicity and mean interstitial tonicity at the

OM—IM boundary.

EFFECTS OF INDOMETHACIN ON SALT AND WATER
HOMEOSTASIS IN MAN. D. Craig Brater
(introduced by Michael Emmett). Univ. of
Texas Health Sci. Ctr., Pharmacology Dept.,
Div. of Clin. Pharmacol., Dallas, Texas.

This study assessed the effects of indo-
methacin-induced prostaglandin inhibition
on sodium and chloride homeostasis in
normal man. Seven normal volunteers in-
gested a l5OmEq sodium diet for 3 days
prior to receiving indomethacin or no drug.
Sodium excretion was not different before
entry into either phase of the study. In-
domethacin significantly decreased frac-
tional excretions of sodium and chloride
without affecting fractional excretion of
potassium, creatinine clearance or per cent
fractional reabsorption of free water.
Cumulative sodium excretion at 8 hours de-
creased from 49.8±7.2 to l6.1±4.8mEq
(P<O.O0S) after indomethacin. Chloride
similarly decreased at 8 hrs from 49.7±6.4
to 2l.3±5.lmEq (P<0.OO5). The time course
of the response showed indomethacin's
effect lasted for at least 24 hrs. Eight
hour urinary volume decreased from 530±100
to 316±76m1. However, osmolal clearance
decreased by a similar magnitude such that
free water reabsorption was not changed by
indomethacin. This study showed that
prostaglandin inhibition with indomethacin
significantly decreased renal sodium and
chloride excretion implying that endogenous
prostaglandins may be modulators of renal
sodium homeostasis in normal man.
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MECHANISM OF CYCLIC AMP—INDUCED INHIBITION OF
PROXIMAL FLUID ABSORPTION. P.C. Brazy, J.W.
McKeown,* V.W. Dennis. Duke University Medical
Center, Durham, North Carolina.

Various studies have demonstrated that cyclic
AMP inhibits proximal fluid absorption. This
effect may occur conceivably via an increased
backleak of fluid or by inhibition of a specific
component of lumen-to-bath sodium transport. The

present studies used isolated, perfused segments
of rabbit proximal convoluted tubules to examine
the effects of dibutyryl cAMP (DBcAMP) on fluid

absorption (Jv;nl/mmin) and on epithelial perme-
ability to small (urea) and larger (sucrose)
nonelectrolytes. DBcAMP (10-5 M) in the rabbit
serum used as the bath reduced dv from 1.15 to
0.75 (Nl5, p<O.OOl) and decreased the chloride
concentration in the collected fluid from 121.2 to
116.4 meq/L (p<O.Ol). Upon the removal of bicar-
bonate, dv averaged 0.32±0.07 and the addition of
DBcAMP did not result in any further reduction.
Similarly DBcAMP was not additive to acetazola-
mide (10—4 Fl in bath and lumen). These data sug-
gest an inhibition of the bicarbonate-dependent
component of sodium transport. DBcAMP had no ef-
fect on either the bath—to-lumen permeability to
sucrose (4.6 to 4.4x10-6cm/s) or the lumen-to—bath
permeability to urea (3.6 to 3.8x10-5cm/s).
Glucose transport was not inhibited by DBcAMP.
These studies indicate that the mechanism whereby
DBcAMP inhibits proximal fluid absorption involves
a reduction in the bicarbonate—dependent compon-
ant of sodium transport without changes in the
backleak of fluid.

EFFaXTS OF C1*NIC HYPOIONTC IIcPANSION ON MUPALIC
ALKALOSIS. J. R. Brunt,* W. E. Haley, 3. Baldock,*
arid A. V. Wilhia .Oept. of ?d., Med. Univ. of
S. C., Charleston, S. C.

It has been shown previously that chronic hypo-
tonic voluim expansion (FIVE) exerts a major influ-
ence on renal regulation of acid-base equilthrium
in normal and acidotic dogs. We have investigated
the response to chronic vasopressin and hi±eral wa-
ter administration in 8 dogs with metabolic alkal&
sis, generated by ethacrynic acid administration
and maintained by dietary sedium chloride restric-
tion. Plamaa bicarbonate fell frciri 30±1 (S. E.)
mEq/L during alkalosis to 20±1 mEq/L during FIVE,
associated with an increase in weight (0.8±0.5 Kg),
a fall in plasma scx3iiaii and chloride (139±2 to 109f
3 mEq/L, and 90±2 to 74±2 nmq/L, respectively), and
a marked decrease in renal acid excretion (—49±5
mEq, n=3). The animals also consistently daron-
strated a marked decrease in arterial carton
dioxide tension (45±2 to 32±1 molig), and a fall in
plasma aldosterone from 114±5 ng/lOO ml during ml—
kalosis to 31±5 ng/l00 ml during FIVE, associated
with natriuresis, kaliuresis, arid bicarbonaturia.
In contrast, when water was restricted during vaso-
pressin administration and expansion thus prevent-
ed, no decrease in plasma bicarbonate or renal acid
excretion occurred. These data dirnstrate that
FIVE markedly affects renal regulation of acid-base
equilibrium in alkalotic dogs, and suggest that the
changes noted in extracellular volume, arterial
carton dioxide tension, and plasie aldosterone
levels contributed to the observed correction of
metabolic alkalosis.

THE EFFECTS OF ANTIHISTAMINE AND ANTISEROTONINE ON
FLUID AND ELECTROLYTEEXCRETION OF THE RAT KIDNEY.
Y. Chan and A. Krantz . Univ. of Illinois Med.

Ctr., Dept. of Physiol. & Biophys.,, Chicago, Ill.
The effects of the antihistamine, methapyrilene

(AN), and the antiserotonine, methysergide (AS),
on the fluid and electrolyte excretion of the rat
kidney were studied by clearance and in situ micro—
perfusion methods. Clearance studies showed that
intravenous injection of either AR or AS (1 mg/kg

body Wt.) markedly increased urinary flow rate (V),
fractional excretion of sodium (FEWS) and fraction-
al excretion of potassium (FEK) without significant
alteration of glomerular filtration rate, blood
pressure or hematocrit. When Ml and AS were admin-
istered together, there were no addititive effects
011 V FENa and FEK. When proximal convoluted
tubules were perfused with Ringer solution at a
rate of 16 ni/mm, net water flux (Jv) of 2.7
0.24 nl/min.min was observed. When either AR or AS

(10 N) was added to luminal perfusare, Jv was
2.5 0.19 nl/min.mm. Proximal Jv and single
nephron GFR were riot significantly changed when
either compounds were administered intravenously
(1 mg/kg b.w.). These results suggest that either
AR or AS cause diuresis, natriuresis and lcaluresis
in the rat through the same mechanism and their
effects on the nephron are located beyond the
proximal convoluted tubule.

A RENAL ATPASE INHIBITED BY CHLORIDE AND LOOP
DIURETICS: POSSIBLE ROLE IN ACTIVE CHLORIDE
TRANSPORT. Alan N. Charney and Shaltiel Cabili'
N.Y. V.A. Bosp., N.Y.U. School of Med., N.Y., N.Y.

We examined the possibility that active chlo-
ride reabsorption in the loop of Henle is asso—

ciated with a renal ATPase enzyme system. Sub—
cellular fractions of rabbit kidney cortex and

medulla were assayed by an automated ATPase assay
system and the effects of chloride concentration
and various diuretics on enzyme activity were
studied. A membrane—bound ouabain—insensitive
ATFase was found that was markedly chloride—sen--
sitive. This ATPase was characterized by a)sim—
ilar activity and kinetics in cortex and medulla,
b)noneompetitive inhibition in vitro by increas'-

ing chloride concentrations between 3mM and
250m)f (K1115mM), c)marked inhibition in vitro

by 5mM concentrations of the loop diuretics:

furosemide (49 3% inhibition, K16mM) , etha—
crynic acid (63 3%) and triflocin (84 1%),

and only minimal inhibition by 5mN mannitol

(5 3%), ace,azolamide (9 3%) and hydrochioru—
thiazide (19 — 1%). IV infusion of furosemide

inhibited medullary ATPase activity (33.1 4.7

vs 45.1 5.9 umol Pi/ing protein/br, p<O.OZB)
whereas sham infusion, and mannitol infusion
producing a diureeis of similar magnitude did
not alter enzyme activity. Inhibition of this
renal ATPase by chloride and loop diuretics in
vitro, and inhibition of aedullary ATPase by
furosemide in vivo suggest that this enzyme may
be involved in active chloride transport in the
loop f genie.
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THE EXFECT OF EXCESS NINERALOCORTICOID ON
SODIUM EXCRETION FOLLOWING HYPERTONIC MID HYPOTONIC
SODIUM CHLORIDE INFUSIONS. J.W. Childers,* S.D.

Gleason,* and E. G. Schneider,. Dept. Physiology,
UTCHS, Memphis, TN.
Conscious sodium depleted dogs excrete signifi-

cantly more of a sodium load (2.5 meq/kg) if it
is administered as hypertonic (1M NaCl) rather
than hy-potonic (0.1 M NaCl) infusions. To
investigate the mechanism of this response, 5
sodium depleted dogs were given 10 mg of Deoxycor—
tioosterone Acetate (DOCA) 2 hours before and 7
hours after receiving the sodium load. Twenty—
two hours after the hypertonic infusion the
sodium depleted animals excreted 1.2 + .16 meq
Na/kg while the DOCA animals excreted only .15

.05 meq Na/kg (p<.O5). Similarly after the
hypotonic infusion, the sodium depleted animals
excreted 0.29 + .11 meq/kg compared to 0.09
.03 meqjkg for the DOCA animals (p<.O5). Two
additional groups of dogs fed 50 meq sodium re-
ceived the sodium loads:l) 1 control dogs and 2)
DOCA escape dogs. By 22 hours, the control

dogs excreted 3.82 + .3 meq/kg (hypertonic) and
2.6 + .08 meq/kg (hypàtonic, p<.O5). The DOCA
escape animals excreted 2.11 + .16 meq/kg (hyper-
tonic) and 1.76 + .25 meq/kg Thypotonic p<.05).
Excess mineralocorticoid significantly (p<.05)
decreased the difference in sodium excretion
between the hypertonic and hypotonic infusions
in sodium depleted and DOCA escaped dogs.
Therefore, mineralocorticoids appear to be an
important mechanism of the enhanced natriuresis
which follows hypertonic sodium chloride in-
fusions in conscious dogs. Supported by USPHS
Grant No. HL 16658.

SODIUM HADLING DURING PREGNANCY IN THE RAT. S.E.
Churchill,H,H.Bengele and E.A,Alexander (intred
by D.Bernard). Thorndike Mem.Lab.Boston City Hosp.

Depts.Med. Physiol.Boston Univ.Sch.Med.Boston,Ma.
Sodium retention occurs during normal pregnancy

(P) but the regulatory mechanisms are poorly under-
stood. We have attempted to define the temporal re-
lationship of this retention and the tubular hand-

ling of sodium utilizing metabolic balance,clear-
ance and micropuncture techniques. Daily Na balarve

was measured in 7 Control (C) and 6 P Charles River

rats (gestation period '-'2l days) ingesting a diet
of 0.19 mFq/gm Na. During the first 14 days P were
in slight but not significant positive Na balance.
During the last 7 days however, P retained 33 2%

of the ingested Na while C retained only 5 t 1%
(P 4,01), Absolute urinary and fecal Na excretion
throughout the study were not different, thus pos-
itive balance was accounted for entirely by in-
creased Na intake in P. At term extracellular

fluid space (26 0.8% non—conceptus SW) was sig-
nificantly greater (P<.05) than C (20 0.4%) or
P at 14 days (23 0.6%). Uterine contents ac-
counted for 50-60% of the Na retained. Micropunc-
ture studies were performed in 9 C and 7 P rats
(19-21 days gestation). Proximal and early and late
distal tubular samples were obtained. Whole kidney

GFR, proximal reabsorption and calculated loop,
distal tubule and collecting duct Na and water re-
absorption were not significantly different while
Na excretion was slightly lower in P 0.73 0.20 s
0,29 0.06 uEq/min (P..O5). We coaclude that Na
retention in the rat occurs primarily during the
third trimester. This extra Na is distributed ath.t
equally to both the conceptus and the mother. We
were unable to define the intrarenal site of this
Na retention.

DETERMINANTS OF BICARBONATE REABSORPTION IN
THE RAT PROXIMAL TUBULE. M.G. Cogan, D.A. Maddox,
and F. C. Rector, Jr. CVRI and the Depts. of Med. and
Physiol., University of California, San Francisèo, CA.

We have previously shown that bicarbonate reabsorp-
tion is highly dependent on the filtered bicarbonate load
when surgically-induced plasma volume loss is replaced
(plasma repletion). The present study examines the effect
on bicarbonate reabsorption of alterations in the filtered
load caused by colloid-free infusions. Such infusions
increase SNGFR but, in contrast to plasma infusions,
decrease absolute proximal water reabsorption (APR—
H40). 14 Munich—Wistar rats were infused with 4% body
weight of either isotonic NaHCO, or NaCl. Total CO5
(tCO5) content was measured in Bowman's space and end-
proximal tubules by microcalorimetry (Picapnotherm).

Absolute proximal tCO5 reabsorption (APR-tCO5) was
proportional to filtered tCO5 in all groups.

Filtered tCO5 APR-tCO5 APR-H50
(pmol/min) (pmol/min) (ni/mm)

Hydropenia 851 35 769 30 16 1

Plasma Repletion 1412 82 1081 57 19 1

NaHCO Infusion 1428 78 962 33 14 2
NaC1 Infusion 831 70 706 61 14 I

The calculated tCO5 concentration in the reabsorbate
(APR/tCO5/APR—HO) varied directly (r=.758) with the
luminal tCO5 concentration averaged along the length of
the proximal tubule (logarithmic mean ltCO2I).

Conclusions: 1) Proximal bicarbonate reabsorption is
highly dependent on the filtered bicarbonate load whether
SNGFR and/or the filtered [HCO 1 are altered; 2) this
dependence may be mediated in part by the luminal mean
[HCO]; and 3) changes in bicarbonate reabsorption can
be dissociated from changes in water reabsorption.

• EFFECTS OF ACETAZOLAMIDE (ACTz) ON TOTAL CO2
REABSORPTION IN THE RAT. M.G. Cogan, D.A. Maddox,
D. G. Warnock, E. T. Lin*, and F. C. Rector, :lr. CVRI
and Depts. of Med., Physiol., Pharm., Univ. Calif., San
Francisco, CA.

Luminal acetazolamide (ACTZ) concentrations and
total CO (tCO2) reabsorption were examined by free-flow
micropuncture studies in Munich-Wistar rats. Recent
microperfusion studies in rabbits and rats demonstrated
marked (>85%) inhibition of proximal tCO2 reabsorption
by lO"M ACTZ. In contrast, bicarbonate reabsorption is
only partially inhibited by ACTZ in clearance studies. We
measured proximal volume reabsorption with ''C-inulin,
tCO5 by microcalorimetry (Picapnotherm), and ACTZ by
high pressure liquid chromatography. The rats were
prepared for micropuncture, plasma-repleted, and given
ACTZ in 150 mM NaHCO at 0.1 mI/mm. The control rate
of proximal 1C05 reabsorption was 793 31 pmol/min.

ACTZ (10'M)
20 mg/kg.hr
50 mg/kg'hr

tCO2 (mM)
TF/P inulin
The luminal ACTZ concentrations were similar to that
used in previous microperfusion studies. Both doses of
ACTZ reduced proximal tCO5 reabsorption to 193 27
pmol/min, a 76% reduction from control values. In
contrast, whole kidney tCO2 reabsorption was reduced by
only 34%. Conclusions: 1) ACTZ was filtered and
secreted into the proximal tubule, 2) both doses of ACTZ
reduced proximal tCO2 reabsorption by 76%, 3) either dose
of ACTZ abolished preferential tCOS reabsorption in the
proximal tubule, 4) during ACTZ infusion, a large fraction
of tCO5 was reabsorbed at sites other than the accessible
superficial proximal convoluted tubule.

Bowman's Space
Concentration

0.8 0.1
1.9 0.2

23.2 0.8
1.0 0.01

End-Proximal
Concentration

2.5 0.4
4.6 0.3

23.5 0.8
1.3 0.02
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ALTERATION OF INTRARENAL HEMODYNAMICS DURING CHRON-
IC SYMPATHOLYTIC THERAPY. TM_Cohen*,DT O'Connor*,
RA Preston*,R Frigon*,RA Stone. VA Hospital and U
of CA, San Diego, CA.
To determine the effect of chronic sympatholytic

therapy on renal autoregulatory mechanisms we stud-
ied 13 hypertensive male patients during both chron.
ic placebo(P) and clonidine(Cl) therapy under con-
trolled conditions including constant dietary so-
dium. We measured urinary kallikrein activity(UKa),
supine plasma renin activity(SPRA),creatinine clear-
ance and renal plasma flow by the clearance of p-
aminohippurate in a proportion of these patient.
Renal vascular resistance(RVR),filtration fraction
(FF) and renal blood flow(RBF) were calculated from
these data.

SPRA UKa RBF FF RVR
ngA/ml/h EU/24h mi/mm — dyne.sec.cm"5

P 0.66 10.22 1083 0.20 7530

Cl 0.35 8.68 1234 0.18 5710

RVR decreased on C1(p<.01)but there was no signifi-
cant change in RBF or FF. SPRA decreased(p<.03) but
UKa did not change significantly. Linear regression
analysis revealed a relation between RVR,SPRA and
UKa.SPRA correlated with RVR in P treated patients
(r=. 96)but this was weakened by Ci therapy(r=. 54).
There was a negative correlation between UKa and
RVR in both P(r=-O.60)and Cl treated patients(r=
-0.57). We conclude:1)Cl results in decreased RVR
which may be localized to the afferetit arteriole in
that FF and RBF did not change.2)RVR correlates

with SPIIA and negatively with UKa indicating that
these may be mediators of renal vascular tone. Cl
interferes with the relation between RVR and SPRA
perhaps by reduced intrarenal release of renin.

• ADAPTIVE RESPONSE TO METABOLIC ALKALOSIS IN TURTLE
BLADDER. L.H. Cohen and P.H. Karp*. Dept. of Med.
Univ. of Iowa Coil, of Med., Iowa City, Iowa.

The isolated turtle urinary bladder is capable
of net alkalinization or net acidification of the
solution bathing its mucosal (H) surface. To help
define the physiologic regulation of these acid—
base flows, the rates of acidification (JHi-) and
alkalinization (JHCO3-) were sequentially measured
in bladders from control turtles (C) and bladders
from turtles made alkalotic by the administration
of NaHCO3, 15 mMol/day x 4 days (ALK). was
measured as the short-circuit current after sodium
transport was inhibited by the serosal addition of
5x10 M ouabain. HCO3- was measured by pH stat
titration with the MPH being held at the level

where 3H was abolished by the opposing pH gradi-
ent (MPH{JHO}). Results are given in the table
below:

Alk 7.54±0.01* 2.01±0.26 4.39±0.07 1.67±0.07*
(n=12)

The adaptive response of isolated turtle blad-
der to alkali loading is characterized by a signi-
ficant increase in JHCOS— but no change in
These results are in contrast to our previous de-
monstration that NHCl induced acidosis stimulates

JH+. JH+ and 3HC03- are independent processes in
turtle bladder and respond independently to phy-
siologic disturbances in acid—base status.

*p<05

EFFECT OF LOW AND HIGH SODIUM CONCENTRATION ON
PROXIMAL TUBULAR FUNCTION. Bruno Corman* and Jean
Cardinal. Univ. of Montreal, Dept of Medicine, Mai—
sonneuve-Rosemont Hospital, Montreal, Canada.

In vitro niicroperfusion was used to study the ef-
fect of low and high concentration of sodium on the

transport capacities of the proximal convoluted
tubule (PCT). Tubules from rabbit kidneys were
perfused at a constant rate, with luminal and pen—
tubular solutions containing 80 to 230 sEq of sodi-
um. No ionic substitutions were made and the PCT
were studied under hypo or hypertonic conditions
after a 20—rein equilibration period. The rate of
fluid absorption (Jv nL mm min) and the net
flux of sodium (JNA peq mm min') were measured.
Control solutions contained l5OmEq of sodium. Mean
values (±SE) were as follows:

NA
{NA} Control Exp. Control Exp.

23OmEq: o.8o±.o6 O.31±.O4 119.6±10.1 68.3± 8.7
P<0.OOl P<O.OO1

From 115-230 mEq of sodium, the results show an
inverse relationship between sodium concentration
and fluid absorption. These variations are accompa-
nied by similar but smaller changes in net sodium
transport at high sodium concentration. It is con-
cluded that the PCT has the intrinsic capacity to
regulate sodium and fluid transport. This regu-
lation could in part be explained by the isosmotic
nature of the process responsible for sodium trans-
port.

DISSOCIATION OF ADH- AND CYCLIC AMP-STIMULATED
WATER FLOW BY TETRACYCLINES. M. Cox, G. Huber* and

I. Singer. Univ. Pa. Div. Med.,VA Hosp., Phila., Pa.
We studied the effects of tetracyclines (TCs) on

ADH—, cyclic AMP (cAMP)—, and dibutyryl cyclic AMP
(dbcAMP)-stimulated osmotic water flow (14) in toad
urinary bladders (TUBS). One hemibladder (HB) re-
ceived either minocycline (MNC) or oxytetracycline
(OTC) ([serosal]=O.5mgJml )(E) and the other, carrier
(C). After 90 mm ADH(2 or 100 mU/mi), cAMP (10 mM)
or dbcAMP(1.2 1M) was added to both HB5, and hor-
mone-stimulated W was measured for 60 mm. Results
are expressed as mean absolute W(ml/hr) and as mean
% inhibition of W(%I); n=5-8 for each TC.
Drug Hormone C E %I p
OTC ADH(2) 0.99±0.08 0.97±0.07 - 1.0±4.3
OTC cAMP 1.19±0.06 0.92±0,05 -22.4±2.6<
MNC AOH(2) 1.05±0.12 0.51±0.09 —50.4±7.4
MNC cAMP 1.00±0.11 0.57±0.12

N

OTC PDH(1OO) 1.78±0.08 1.66±0.08 - 6.3±3.4
OTC dbcAMP 1.84±0.10 0.51±0.09 _72.5±5.8<O.O
MNC ADH(100) 1.93±0.07 1.51±0.11 -21 .3±6.3
MNC dbcAMP 1.61±0.15 1.00±0.15 -39.6±5.4
To exclude the possibility that OTC prevented the
cellular uptake of exogenous cAMP or dbcAMP, paired
HBs were incubated with dbcAMP(1.2 iM) for 30 mm,
then placed in fresh medium containing either MNC
or OTC(E) or carrier(C) but no dbcAMP; W was then
measured for 30 mm. Both TCs inhibited dbcAMP-

stimulated W (OTC:-23.3±2.2%; MNC:-19.1±4.6%; p NS).
Conc1usions (l)The inhibition of ADH-stimulated W
by MNC can be accounted for by a site of action of
MNC distal to cAMP formation; (2)Since OTC inhibits
cAMP-induced W, but has no effect on ADH-induced W,
exogenous ADH and cAMP have different effects on W;
ADH—induced W may be cAMP-mediated but cAMP also
induces W by other mechanisms sensitive to OTC.

8OmEq: O.7O±.O6 O.83±.15
NS

ll5mEq: O.87±.O5 1.O5±.O8
n=1 P<O.OO1

l9OmEq: o.86±.08 o.57±.O8
n=9 <o.ooi

105.6± 9.3 65.5±12.0

P<O.OOI

133.7± 9.0 119.7± 9.5
NS

128i±11.3 107.2±16.8
P<O.O01

JH÷
Blood pH (uMol/hr)

7.41±0.01 1.82±0.18C

(n=12)

MPH(JHO} (uhr)
4.39±0.06 1.21±0.13



DOPANINERGIC BLOCKING AGENTS INDUCED NATRIURESIS.a * .* a
.3.L.Cuche,F.Selz, J.Prinseau, A.Baglin, J. Guédon.
INSERM U.27, Hdpital Foch, 92150 Suresnes, France.

Renal effects of dopaminergic blocking agents
were studied in volume loaded— and water diuretic
dogs with controled plasma PTH level. Using clea-
rance techniques, measurements were done before

(c) , during (e) , and after intrarenal artery infu—
sions (E-Icidney), of Chlorpromazine (CPZ=2 .OuM/Kg/
mm), Haloperidol (HLP=0.6uM/Kg/min), or Pimozide
(0.O4uM/1lg/min). E-Kidney responses are expressed

and compared to controls.as (Ee—Ec) - (Ce—Cc)
CPZ,n=17 HLP,n=16 PMZ,n6 Cont,n=13

Cl—PAR +21.8 —20.1• +26.9* +5.4
mi/mm +7.4 6.0 3.6 4.9
GFR +1.09 —2.16 +3.17 +2.1

mi/mm 1.35 1.78 1.43 .7
FE—Na +5.99** +6.55aa +1.43* — .32

% 1.11 1.32 .53 .30

FE—K +18.3*e +55.6aa +3.71 —2.2
% 3.52 6.8 3.1 1.0

FE—P04 +3.61* —4.36* +3.29* — .8
% 1.44 1.09 1.34 .4

C1—1120 + .94a* — .09 + .58** — .16
mi/mm .20 .13 .17 .16

This natriuresis seems to be mainly of proximal
origin if we consider the HLP—picture is partly

overshadowed by hemodynarnic modifications.
Theses effects are reversible within the next

30 minutes. CPZ end HLP responses are unaffected
by Carbidopa, and are additive to Acetozalamide.
ML? responses are also additive to Aminophyllmne
but not CPZ, suggesting that CPZ acts through an
inhibition of renal phosphodiesterase. Comparable
responses were also observed in non water diuretic
dogs. Ten times lower dosage has no mesurabie ef-
fect. M SEM a- ?< .05 ** P<0.001.

• PROPRANOLOL AS A MEMBRANE PROBE:SIOEDNES5
OF HORMONE RECEPTORS AND OF TRANSPORT
SITES IN FROG SKIN. A. Grosso* and
R.C. de Sousa. Oepts. of Physiol. and Med.,
School of Med., Geneva, Switzerland.

Propranolol (P), a (3—adrenergic blocker,
has been widely used to distinguish between
and receptors. It has in addition Ca—

displacing properties unrelated to the
function. We used P as a probe in the hope
of achieving chemical dissection of hormo-
ne receptors and/or of membrane transport
sites in epithelia. The ventral skin of
frogs Rans ridibunda was mounted in Ussing—
type chambers and net Na flux monitored
by the short—circuit current. Oxytocin and
—agonists elicited competitive natriferic
effects. P in the internal medium comple-
tely blocked the effect of 3—sgonists,
without modifying that of oxytocin. Such
finding is consistent with cAMP determina-
tions performed with the same agents
(Schorderet, Grosso and Os Sousa, Molec.
Cell. Endocrinol. 11:105, 1978) and
suggests the presence of independent hor-
mone receptors that probably converge on
the same adenylyl cyclase. P in the exter-
nal medium did not modify the action of
—agonists or oxytocin. It had however

a netriferic effect per se, which was
amiloride sensitive, independent from
cAMP and competitive with that of lantha—
nides. Results suggest that P (and other
Ca—displacing agents) discriminates bet-
ween cAMP—sensitive and cAMP—insensitive
Na—entry sites embedded in the outer mem-
brane of the epithelium.

• MODEL OF GLOMERLJLAR CAPILLARY CHARGE-SELECTIVITY
W. M. Deen, B. Satvat*, and J. M. Jamieson*. Dept.
of Chem. Engr., M.I.T., Cambridge, Mass.

Previous experimental studies have revealed
that for a given molecular size, the glomerular
capillary wall restricts the passage of polyanions
more than that of neutral macromolecules, and
restricts transport of the latter more than that
of polycations. We have developed a model of
this charge-selectivity based on the following

principal assumptions: (1) all ions (Na+, Cl,
tracer macromolecule) obey a modified Nernst-Planck
flux expression, including terms for convection

and size-selective retardation; (2) the capillary
wall is a homogeneous barrier with uniform dis-

tribution of fixed negative charges (concentration
Cm); (3) Donnan equilibria exist at the surfaces
of this membrane'. The calculated eleCtrical
potential difference within the membrane was
found to be negligible, indicating that glomerular
charge—selectivity results primarily from electro-
static partitioning of solutes. To allow specific
application of the model we measured the electro-
phoretic mobilities of dextran sulfate (DS)
fractions in polyacrylamide gels, and used these
to calculate effective molecular charge as a
function of DS size. Based on these measurements
and fractional clearance data obtained previously
in the normal Munich—Wistar rat (Chang et al.,
Kidney Inter. 8:212-218, 1975 and Bohrer et a1.,
Am. J. Physiol. 233:Fl3-F2l, 1977), we estimate
Cm to be roughly 150 mEq./L. That albumin is
more severely restricted than OS of the same hydro-
dynamic radius may be explained, at least in part,
by the greater effective molecular charge of
albumin.

• R+ PUMP OF TURTLE BLADDER IS A REVERSIBLE ATPASE.

Troy E. Dixon, and Q. Al-Awqati. Columbia Univ.

New York, New York.
Adverse electrochemical gradients (Ai) of l8OmV

abolish 11+ transport and its tightly coupled meta-
bolic reaction. Larger gradients should, in theo-
ry, reverse the direction of H transport and the
metabolic reaction leading to the synthesis of ATP
if the pump is an ATPase, or cause an increase in
the oxidized state of the redox pair if it is a
redox pump.

To distinguish between the two pumps we mea-
sured AT? levels in epithelial cells from paired
hemibladders mounted in Ussing chambers. To as-
sure that AT? synthesis is by the H+ pump, other
pathways for AT? synthesis were inhibited by 2mM
MaCN and 2mM lodoacetate. This caused a decrease
of AT? levels from 28 to 0.4. (AT? levels are all

in nmoles/mg protein.) A A composed of a poten-
tial difference and a p11 difference was applied
across the bladder, mucosa positive and acid. No
AT? was synthesized at A of 0 or l8OmV, at 270mV
AT? levels were 2.6, at 37OmV they were 5.2 (n=l4).

Pretreatment with dicyclohexyl carbodiimide
(DCCD), an inhibitor of H+ transport that acts at

the mucosal surface, prevented ATP synthesis by a

t4 of 370mV; control 6.8, DCCD 0.4 n=5. Dinitro-
phenol (DNP), a 11+ carrier, inhibited AT? synthesis
by Ai of 370mV; control 9.8, DM3' 0.7, n=5. 01i
goisycin, a H+ transport and a mitrochondrial H+_
ATPase inhibitor abolished AT? synthesis due to
Ai of 370mV; control 5.6, oligomycin 0.4 n=4.

These results demonstrate the presance of a re-
versible proton—translocating ATPase in the muco—
sal border of the bladder. Because of the simila-
rity of its response to 1i and to these inhibitors
we believe this ATPase to be the 11+ pump.
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• SUPPRESSION OF POTASSIUM RECYCLING IN THE RENAL
MEDULLA. D.C. Dobyan, F.B. Lacy*, and R.L. Jainison,

Div. of Nephrology, Stanford, U., Stanford, CA
We recently proposed that potassium is normally

reabsorbed by the collecting tubule and secreted in

the juxtamedullary (JM) pars recta or descending
limb of Henle (DLH), a phenomenon enhanced by a
chronic K load. To test this hypothesis, micro—
puncture studies were performed on rats (Nl5) fed
a commercial K—deficient diet for 3 days. GFR fell
from 1120±30 (SE) pL/min/Gm.kid.wt. in controls
(N18) to 671±30 (P<O.OOl) in rats fed the K—free
diet and urinary K excretion decreased from 22±2%
to 2.5±0.4 (P<O.OOl). Vasa recta plasma K concen-
tration, indicative of medullary interstitial K,
fell from 36±2 mEq/Kg.H20 to 8.6±0.5 (P<O.OOl).
Tubule fluid—to—plasma (TFIP) inulin at the end of
IN DLH, 7.1±0.7, was not different from control,
6.7±0.5. Values for TF/P and per cent of filtered
K and Na remaining at the end of JN DLH were as

follows (* P<0.00l):

Diet K Na K/Na % Remaining
K Na

Normal 5.8 2.3 2.5 94 39

K—def. 2.3* 2.2 1.1* 38* 36
±0.2

The results demonstrate the % of filtered K remain-
ing at the end of the JM DLH was strikingly reduced
by the K—free diet, and to a value similar to the %
of filtered Na remaining. Assuming no transepi—
thelial addition of Na to the DLH, the findings
suggest that transepithelfal K addition was abol-
ished. In summary, 3 days of a K—free diet com-

pletely suppressed medullary K recycling.

• EFFECTOFHYPERTONICITYANDCOLCMICINE ON
BRANOUS PARTICLE (IMP) AGGREGATION IN TOAD URINARY
BLADDER. Max Dratwa* and C. Craig Tisher, Univ. of

Brussels, Belgium and Duke University, Durham, N.C.
Coichicine which disrupts microtubules inhibits

the vasopressin (VP) —induced increase in water per-
meability and IMP aggregation in the luminal mem-
brane of granular cells of toad bladder; however,
it does not affectthehydroosmotic response induced
by serosal hypertoni city. This study was initiated
to establish whether serosal hypertonicity is
associated with IMP aggregation and whether aggre-
gation, if present, is altered by colchicine. The
experimental half of paired hemibladders treated
with 0.1 mM coichicine for 4 hr prior to exposure
to serosal mannitol (240 mM) demonstrated no dif-
ference in osmotic water flow (cv) (1.03+0.18 vs.
1.13 +0.22 l-mincm2; p> 0.20) when com-
pared with control bladders. Comparison of con-
trol and colchicine—treated bladders revealed no
difference in IMP aggregation sites er membrane
area (17.8+2.0 vs. 24.7+3.5/100 m'; p > 0.10),
relative area of membrane occupied by these sites
(0.30 + 0.06 vs. 0.39 + O.07b; p > 0.10) or mean
size of aggregates (17.0+1.4 vs. 15.8+1.0 x lO
1m2; p>O.20). These results indicate that in
toad bladder the increase in Jv induced by serosal
hypertonicity is associated with IMP aggregation.
Secondly, intact microtubules are not required to

induce hydroosmotic or aggregation responses.
If, as previously proposed, the cellular actions
of VP and serosal hypertonicity share a common
pathway to effect an increase in osmotic water
permeability and cause IMP aggregation in granular
cells, these results suggest that the pathway
begins subsequent not only to cAMP generation, but
also beyond involvement of the microtubule system.

• EFFECT OF I.V. BENZOLAMIDE ON PROXIMAL TUBULAR pH
and pCO2. T.D. DuBose, L.R. Pucacco' D.W. Seldin,
N.W. Carter and J.P. Kokko. U of Texas Health
Sci. Ctr. at Dallas, Dallas, Tx.
Previous micropuncture studies supporting H+ se-

cretion as the mechanism of HCO3 reabsorption
have relied on the demonstration of an acid dis-

equilibrium pH (PHdise ) in the proximal tubule
(PCT) after administraion of carbonic anhydrase
(CA) inhibitors. However, the previous calcula-
tions of the PHdiseq have been in error in view
of the demonstration that pCO2 in the PCT was
greater than arterial blood pCO2. The purpose of

the present study was to determine directly pH
and pCO2 with microelectrodes in both the early
and late segments of the proximal tubule (EPCT
and LPCT) of 9 Sprague-Dawley rats before and
after i.v. administration of benzolaniide (2.0mg
/kg/hr). In the EPCT pH decreased significantly
after benzolamide from 6.98±.O3 to 6.62±.O3 pH U.
(p<O.OO1), while pCO2 also decreased from 65.1±1.2
to 59.3±1.4 mmHG (p<O.O05). In the LPCT pH did not

change after benzolamide (6.75±0.02 to 6.77±0.02)
but pCO2 decreased significantly (64.3±1.5 to
57.7±1.6) (p<O.Ol). We conclude: 1) the fall in
both pH and pCO2 in the EPCT indicates that H2C03,
not CO2 accumulates after inhibition of luminal CA,
2) unlike the EPCT, the pH in the LPCT was un-
changed after benzolamide while pCO2 decreased
significantly, perhaps as a result of increased

UC03 delivery out of this segment, and 3) pCO2
in situ was significantly greater than arterial
pCO2 both before and after benzolamide in the EPCT
and LPCT. These findings lend support to the view
that HC03 reabsorption in the PCT occurs in part
by H+ secretion.

EFFECT OF OSMOTIC GRADIENT ON VASOPRESSIN (AIIM)—
INDUCED INTRMENBRANOUS PARTICLE AGGREGATION MID
WATER PERMEABILITY IN TOAD BLADDER. S. Ellis, W.A.
Kachadorian, and V.A. DiScala. Renal Serv., USPHS
Hosp., Staten Island, NY.

Intrametabranous particle aggregates occur in toad
bladder epithelial luminal membrane in response to
ADH and correlate specifically with induced water
permeability. This study deals with the effect of
osmotic gradient on these responses in relation to
time. Paired bladders were prepared with (175 mOam)
and without an osmotic gradient, stimulated for S
(n=6), 10 (n=6), or 30 (n=6) mm with ADH (20 mU/ml),

and studied by freeze.-fractureelectronmicroscopy.
Water permeability for each of these conditions was

assessed in additional paired bladders (n6 for
each case) after tissue fixation according to the

technique of Eggena. Bladders exposed toe gradient
were compared to bladdersnot exposed toagradient:
at 30 mm therewere strikingly fewer aggregates
(279±36 va 47O±5l235 y2; 2<0.01) and lowerwater
permeability (9±1 vs 22±2 pg.mmnl.cm2.mOaml;?<
0.001); at 10 mm a tendency toward fewer aggre—
gates occurred (199±13 vs 237±27235 ym2; P<O.1S)
and water permeability was less (12±1 vs 18±2 g.
min.cm2.mOsm; 2<0.02); and at Smina gradient
was not associated with a difference in aggregate

frequency (286±30 vs 239±48.235 inn2; P<O.6),buta
tendency toward a lower water permeability (13±1
vs 15±1 yg.min cm2mOsnrl; P<O.l) was evident.
We conclude that an osmotic gradient prevents both
the aggregation and water permeability responses to
ADH from reaching the higher levels observed in
bladders not exposed to a gradient. Furthermore,
without a gradient both maximumwater permeability
and maximum aggregate frequency are reached by 30
mm; with a gradient both maxima are reached by 5 mm.
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EFFECT OF PLASMA[Hay] ON EXTRACELUJLAR BUFFERING
OF EXOGENOUS ACID: MEIATION BY ECF VOLUME.
R. Endreny and S. Garella, Rhode Island Hosp. and
Btown Univ., Providence, R.I.

The preexisting level of plasma [HCO1 has been
shown to be inversely correlated with the apparent
space of distribution of administered HCO; thus,
it should similarly affect extracellular buffering
of exogenous H'. This is tested by acutely
infusing HC1, 2.5 mM/kg BWt, in "Acidotic", "Nor-
mal", and "Alkalotic" dogs, prepared respectively
by HC1 feeding, normal diet, or diuretics and low
Cl diet. Pre- infusion plasma [HCO] was 11.9,
20.6, and 30.9 mEq/L, and fell respectively by
4.5, 6.7, and 9.1 mEq/L (p < 0.01), seemingly
confinuing the predicted correlation. However,
pre-infusion ECF volumes (35S04 distribution)
were different (p < 0.01) in the 3 groups, being
respectively 20.9, 18, and 14.8% BWt. When differ-
ences in initial ECF volumes and in post-infusion
changes (Cl space) were taken into account in
calculating the percent of administered H
buffered extracellularly, no significant differ-
ences were found (respectively 39, 41, and 47%).
Conclusioma: 1) Within the limits of plasma

[HcO-I studied, the inverse correlation between
initial plasma [HCO] and its decrease following
standard doses of HC1 largely reflects preexisting
differences in ECF volume, rather than changes in
EC vs. tissue buffering. 2) In chronic metabolic
acidosis due to HC1 feeding, ECF volume is persis-
tently expanded despite negative external cation
balance; this implies a change in renal function
resulting in the retention in the ECF of cations
released during tissue buffering.

INHIBITION OF SHORT-CIRCUIT CURRENT IN TOAD URINARY
BLADDER BY 2,4,6-TRIANINOPYRINIDIUtI RESEMBLES
ACTION OF AIIILORIDE. Darrell D. Fanestil and
Duke A. Vaughn*. Univ. of Calif., San Diego,
La Jolla, CA.

The organic cation, 2,4,6-triaminopyrimidium
(TAP), has been proposed as a blocker of tight
junctions in low resistance epithelia. We now
report that in a high resistance epithelium (the
urinary bladder of the toad) the action of TAP
resembles the action of amiloride in several ways.
(1) Inhibition of short—circuit current (5CC) by
TAP from the mucosal side is rapid (half-inhibition
is produced in 133 32 seconds). (2) Inhibition
of SCC by mucosal TAP is fully and rapidly revers-
ible. (3) The concentration of TAP required to
produce 50% inhibition of 5CC is reduced from
103M to 2 x lO-4P4 when mucosal sodium is reduced
from 113 mM to 1 mM. (4) A high concentration of
TAP (102M) on the serosal side produces irrevers-
ible inhibition of SCC. Therefore, we postulate
that mucosal application of TAP and amiloride
inhibit SCC at a comon locus.

• FURTHER CHARACTERIZATION OF CAVAL DOGS: SERIAL
EVALUATION OF THE EFFECT OF TRINETEOPHAN (TMP) ON
SODIUM EXCRETION. Pierre F. Faubert*, Shyan—Yih
Chou, Paul A. Fein*, Isaac J. Eelizon*, Vita

Israel*, and Jerome C. Porush. Brookdale Hospital
Med. Ctr., Div. of Nephrology, Brooklyn, N.Y.

Previously, by serial evaluation, we have char-
acterized dogs with thoracic inferior yeas cava
constriction (TIVCC) and ascites (caval dogs) into
2 types;(1) avidly Na retaining with elevated

plasma ream activity (PEA) and plasma aldosterone
(PA) (type l),(2) less avidly Na retaining with
almost normal PEA and PA maintaining ascites
(type 2) (Cire. Res. 42:778, 1978). In the present
study chronic Na balance studies were combined
with the serial evaluation of cardiac output (CO)
and ganglionic blockade with TMP in dogs pre and
post—TIVCC. Four doses of TMP were administered
i.v. sequentially. In B normal dogs NP, from 0.03
to 0.6 mg/mm, significantly increased absolute Na

excretion (from 39±13 to l07±29jieq/miu, pc 0.0')
without changes in CUR or RPF. In 7 type 1 dogs,
TMP did not alter Na excretion or renal hemodynam—
ics at any dose. In contrast, in 5 type 2 dogs TMP

significantly increased absolute Na excretion
(from 30±7 to 93±21 peq/min, p.O.O25), similar to
normal dogs, with no change in CUR or REF. Control
CO was lover in both type 1 and 2 caval compared
to normal dogs. At each dose type 1 and 2 caval
dogs had similar systemic hemodynamic responses.
These data again disclose a difference between
caval dogs in the stages of edema generation and
edema maintenance. Furthermore, the data demon-
strate the role of sympathetic activity in main-
taining Na balance in normal dogs but do not sup—

portS the notion that enhanced sympathetic activity
is responsible for sodium retention in chronic
caval dogs.

Reversal of the Renal Vasodilating Action of Ara-

chidonic Acid. LaryFeigen*, Barry Chapnick*,
Carl Gruetter*, Joan LeGree*, Philip Kadowitz* and
Kathleen Carter. Tulane Univ. School of Med.,
Depts.,Phys. and Phannacol. New Orleans, LA. 70112

Prostaglandins (PC) E2, D2, A and 2 are po-
tent renal vasodilators when adnnnistered endo-

genously via the renal artery PGF2. is relatively
inactive, but PGH2, the endoperoxide intermediate,
dilates the kidney in doses up to lug, and ara-
chidonic acid (AA), the precursor, is a dilator in
doses up to 1mg. Both PGH, and AA often produce
rapid, transient vasoconstMction preceding the
predominant dilation. Renal effects of thrombox-
ane A2 (TXA) have not been reported, but analogs of
PGH2 are potent constrictors. The rapid constric-
tion often observed with PGH2 and AA cannot yet be
explained. We have found that t doses of 2—5mg,
intra arterial injections of AA produce marked,
prolonged renal constriction and we have attempted
to determine the mediator of this response. Lino-
lenic acid, a non—substrate fatty acid, did not
produce similar responses, and the response to AA
was blocked by indomethacin, suggesting that a
product of cyclooxygenase was responsible. Dihomo-
gamma Linolenic acid which forms one—seres pros-
taglandins but not prostacyclin or thromboxane-
like substances also constricted the kidney in
doses of 3—7 mg. These results suggest that the

endoperoxide may be mediator, and that large doses
of precursor allow the unmasking of this response
which is usually hidden by rapid conversion of

PGH2 to PGE2 or PGD2.
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EFFECT OF (6, 7-DICHLORO-2-METHYL—1—OXO-2-PHENYL—5-
INDANYLOXY)ACETIC ACID (MK—196) ON Na TRANSPORT OF
ISOLATED FROG SKIN. R.S. Fisher,' G.M. Fanelli,
Jr., and S.I. Helman. Merck Inst. Therap. Res.,
West Point, PA and Dept. of Physiol. & Biophysics,
Univ. of Illinois, Urbana, Illinois.

When the potent diuretic agent MK—196 (l0 N)
was added to the outer solution of short—circuited
isolated frog skin (Rana pipiens) incubated with

Cl—Ringer, the short—circuit current, (ISC), —2
increased from 111.1 2.11 to 33.2 3.7 hA cm
(Nr9) within 10—20 mm (P<O.OOl). This increase
of Isc could be attributed to an enhancement of
active Na transport as the 'SC was equal to the
net isotopic Na flux in control and stimulated
states. Removal of the drug was followed by a
decrease of 'sc to control values within 30 mm.
Amiloride (lO M) completely inhibited the ISC of
control and treated skins. Studies of the cur-
rent—voltage (I—V) relationships were done to
characterize further the mechanism of action of
MK—196 as inferred from estimates of ENa, RHa and

the parallel shunt resistance, Rs (Helman etal.,
Am. J. Physiol. 229: 9117—951, 1975). The increase
of Isc was accompanied by a small increase of ENa

(1014.3 6.3 to 117.5 6.6 mV, N9, P<O.005).
However, the principal effect of MK—l96 was a 65%

decrease of RHafrom 12,295 2878 to 11355 637
ohm—cm2. No change was observed in R. Conse-
quently, MK—196 appears to selectively increase

of isolated frog skins by increasing the
permeability to Na of the apical barrier of the Na
transporting cells.

ON THE TUBULAR HANDLING OF SOME LOW—MOLECULAR
WEIGHT PROTEINS. E.C. Foulkes, Depts. of Environ.
Health & Physiol., Univ. of Cincinnati Med. Ctr.,

Cincinnati, Ohio.
Cd metallothioneins(CdNT) are filterable, ani-

onic proteins, completely reabsorbed at low con-
centrations, but partly excreted at higher filter-
ed loads with a mean artery—to—urine transit time
(t) exceeding that of inulin (Tox. Appl. Pharmacol.
45, in press). Myoglobin (Mgb), like CdNT, is re-
absorbed by a saturable system in the rabbit kid-
ney. The two proteins mutually inhibit each
other's reabsorption and suffer similar A-U tran-
Sit delays; Mgb inhibition of CdMT reabsorption is

fully reversible. Apparently Mgb competes with
CdNT for a common transport mechanism. Transit
time of 109CdMT (0.1 mg/arterial bolus) was not
affected by saturating doses of unlabeled CdMT
(1 mg), or by a great excess of Mgb (120 mg) . If
the transit delay were assumed to result from
transient binding to tubular lining, a very high
binding capacity would need to be postulated. Al-
ternatively, it is conceivable that the delayed
transit could reflect slow glomerular filtration
of the anionic macromolecules. This possibility
was tested by determining t of an anionic poly-
saccharide fraction (heparin) eluted from Sephadex
G75 ahead of inulin and together with CdMT. The
finding that this fraction reaches urine with the
same t as inulin excludes a simple charge/size
effect at the glomerulus or along the tubule as
cause for the transit delay of CdMT or Mgb. The
significance of this delay remains to be eluci-
dated.

RENAL NERVES MEDIATE THE ADAPTIVE RENAL RESPONSE
TO CONTRALATERAL RENAL DENERVATION. L.L. Francis—
cot, L.L. Rios* and G.F. DiBona. Univ. Ia. Col.

and V.A. Hosp., Iowa City, IA.
Acute renal denervation (ARD) results in an ip—

silateral natriuresis and a contralateral antina—
triuresis. To assess the dependence of the contra—
lateral antinatriuresis on efferent renal sympathe-
tic nerve activity (RSNA), renal clearance and
nerve recording studies were done in volume expan-
ded rats (NlO) subjected to left (L) followed by
right (R) ARD. Data are mean SE.

C L-ARD R—ARD
V L 45.0± 5.1 6O.r.8 4C0T4.6

jil/min R 44.2 5.5 29.7 3.8 38.5 5.1

UNaV
lieq/min

L
R

9.3 1.0
8.9 1.1

12.4 1.0
6.2 .8

10.0 .9
8.7 1.2

GFR L 1.47 .11 1.44 .09 1.42 .09
mi/mm R 1.43 .10 1.46 .09 1.43 .09
RSNA R 10.9 .8 16.0 1.4
Hz

L—ARD resulted in an ipsilateral diuresis and
natriuresis (p < .01) and a contralateral anti—
diuresis and antinatriuresis (p < .01). GFR was
unchanged. The contralateral antidiuresis and
antinatriuresis was accompanied by an increase in
efferent RSNA (P < .01) and was abolished by

subsequent R—ARD (p < .01).
Conclusion: The adaptive response of the kidney

to contralateral ARD consists of an increase in
net tubular sodium and water reabsorption. Its
association with Increased efferent RSNA and

abolition by ARD suggests that compensatory
adjustments of renal function to altered excre-
tory function of the opposite kidney may be via
efferent renal sympathetic nerves.

THE IN SITU EFFECTS OF ENDOGENOUS ANGIOTENSIN II
(All). Norberto Frega, Mario Davalos*, Alexander
Leaf. Dept. of Medicine, Massachusetts General
Hospital and Harvard Medical School.

The in situ effects of endogenously generated
All were studied in an open circuit (single pass)
isolated rat kidney preparation, perfused at con-
stant pressure with an artificial solution con-
taining 6.5% bovine albumin in Krebs-Ringer solu-
tion.

After the addition of purified renin substrate
(tetradecapeptide) 40 - 60 ag/mI, renal plasma
flow fell from 25.3 1.6 ( SEM, n6) to 14.4
1.04 ml. min (p < 0.001) andglomerular filtra-
tion rate (GFR) rose from 0.37 0.03 to 0.63
0.06 ml. min1 (p < 0.001). Filtration fraction
rose accordingly from 0.015 0.001 to 0.044
0.002 (p < 0.001). The effects of the tetrade-
capeptide were promptly reverted by the addition of
I SAR 8 ALA All (3 x 106M), and no hemodynamic
changes were observed after the administration of
the tetradecapeptide when the converting enzyme in-
hibitor SQ 20881 (3 x 105M) was present in the
perfusate. Outer cortical blood flow was 75.37, of
the total cortical flow during the control period
and 73.7'!, after the tetradecapeptide (N.S.).

It is concluded that endogenous angiotensin II
is active locally at the site of its generation.
independently of systemic recirculation. Its
hemodynamic effects are indicative of preferential
efferent vasoconstriction.



RENAL CYCLIC AMP (cAMP) AFTER VOLUME EXPANSION
(ECVE) DURING VENA CAVA CONSTRICTION.

R.M. Friedler, K.L. Klein, S. Tuma*, H, Leibovici*,
and S.G. Massry.
Div. Nephrol., Dept. Medicine, Univ. Southern
Calif. School of Medicine, Los Angeles, California

We have shown that nephrogenous cAMP measured
in renal vein and urine increased after ECVE in

thyroparathyroidectomized dogs, and suggested a
role for cAMP in the natriuresis of ECVE. The
present study evaluated whether the blunted natri-
uretic response to ECVE during acute constriction
of the thoracic inferior vena cava (TIVC) is assoc-
iated with a failure of nephrogenous cAMP to rise.
ECVE was produced by the infusion of Ringer's
2 mi/mm/kg for 80 mm in 8 thyroparathyroidectom-
ized dogs during TIVC and after its release. During
TIVC and ECVE, arterial pressure decreased

(122.2±6.02 to 92.7±7.8, p<O.Ol), renal plasma
flow (RPF), glomerular filtration rate (GFR), the
fractional excretion of sodium and nephrogenous
cAMP did not change. The release of TIVC was
followed by a return of arterial pressure to con-
trol values, no change in RPF and GFR, a signifi-
cant rise in fractional excretion of sodium and an
increase in nephrogenous cAMP by 1682±409 pmol/min

(p<O.O5). Thus, 1) ECVE during TIVC results in
blunted natriuresis with no increase in nephrogen-
ous cAMP, 2) release of TIVC is followed by natri-
uresis and increased nephrogenous cAMP. The data
suggest that the blunted natriuresis of TIVC may
be, at least, partly due to a lack of increase in
renal cAMP and provide further support for a role
of cAMP in modulating renal handling of sodium.

CHANGES IN RAT RENAL PAPILLA AFTER CONTRALATERAL
NEPERECTOMY. M. Ganguli,* and L. Tobian (intr by S.
Mauer), Univ. of Minn. Iloap., Minneapolis, Ninn.

After unilateral nephrectomy, there is hyper—

trophy and adaptation of the remaining kidney. Sol-
ute excretion approximately doubles in the remain-
ing kidney. The question arises whether the medul-
la of the kidney participates in this renal adapta-
tion. Studies were performed on 13 male Sprague—
Dawley rats six weeks after uninephrectomy (UNI)
and on 11 rats with a sham uninephrectomy. The
plasma flow to the renal papilla of the lone remain-

ing kidney of 13 UNI rats (EP 145) averaged 17.0
ml/lOO Gm/mm, compared to 19.0 ml per kidney in 11
sham rats (BP 143), an 11% reduction in UNI rats

(p<.05). The papillary Na concentration (mEq/Kg dry
papilla) averaged 948 in the UNI rats vs 888 in
sham rats. The UNI rats had a 7% higher papillary
Na (p<.05). However, the dry weights of the papilla
of a single kidney (mg/Kg body weight) were identi-
cal in UNI and sham groups, 16.4 vs 16.6, respec-
tively. Hence no hypertrophy of the papilla in the
DM1 rats occurred. Total urine flow, total urinary
Ns excretion, and urine Na concentration of UNI and
sham rats were not significantly different. These
results indicate that the single kidney of the hy—
dropenic IJNI rat has the capacity to excrete the
same quantity of urine and Na as both kidneys of
the sham rat, in spite of having a slightly lower
papillary plasma flow than the sham rats and no
papillary hypertrophy. This lower plasma flow to
the renal papilla may account for the slight in-
crease in papillary Na concentration in the UNI
rats. Moreover, the papilla of the lone remaining
kidney had no hyper trophy whatsoever and no in-
crease in plasma flow, while the rest of this same
kidney almest doubled in weight and in plasma flow.

EFFECT OF INTRARENAL pH ON ERY]HROPOIESIS STIMU-

LATING FACTOR (ESF). Nancy E. Gary, Parvin Saidi,*
Philip Rosenzweig,* Millicent Snyder,* and Hen Val

Wu*. Dept. of Medicine, CMDNJ-Rutgers Medical
School, Piscataway, New Jersey.

The relationship between tissue oxygenation and
ESF production is well documented but other factors
are less clearly identified. The role of pH as
one such factor was examined in anesthetized mon-
grel dogs given intrarenal arterial infusates of
varying pH over 2 hrs. One isolated, insitu, kid-
ney served as a control receiving normal saline
with pH adjusted to 7.1; the contralateral renal
artery was infused with a solution pH 3 (4 dogs)
or pH 11 (2 dogs). ESF was measured by the 59 Fe

REC incorporation method using hypertransfused
mice. Serial measurements of arterial pH, P°2'

02 saturation, hemoglobin, PAR and creatinine
clearances did not vary significantly during the
experiment. Oxygen saturation was more than 80%
in all animals. Bilateral medullary pH was con-
tinuously recorded in 2 dogs by intrarenal in-
sertion of a pH microelectrode housed in an 18
gauge needle. After 2 hrs. of acid infusion,
medullary pH fell from a control value of 6.75 to
3.72; with alkaline infusion medullary pH rose
from 7.4 to 9.95. Similar changes in pH were not
observed in the control kidneys. Femoral arterial
and renal venous measurements of ESF did not re-
veal any significant changes. It is concluded
that intrarenal arterial infusion of markedly
acid or alkaline solutions do not acutely affect
renal ESF elaboration in canines.

ASSOCIATION BETWEEN INCREASED OUTER MEDULLARY Na
CONTENT AND RESISTANCE OF EXPANSION—INDUCED NATRIU—
RESIS TO A REDUCTION IN RENAL ARTERY PRESSURE(RAP)
F.J. Gennari, C.R. Caflisch C. Johns' S. Cortell
Tufts N.E. Med. Ctr. Boston, MA & Columbia—St.

Luke's 11osp. Ctr., New York, NY
Changes in renal medullary urea and Na content

induced by volume expansion(VE) have been implicat-
ed in the natriuretic response. To examine whether
these changes may be determinants of the natriure—
sis, we compared tissue solute content after 1—2
hr of saline—induced VE in rats with RAP reduced to
70 mmHg at the onset of VE(IC) , a maneuver which
blocks the natriuresis, to that in rats with RAP
reduced after 45 mm of VE(DC), a natriuretic mod-
el. Pooled samples from cortex(COR), outer medulla
(ON), inner medulla(IM) and papilla(PAP)were ana—
lyzed for Na, K, urea, NH4, and 1120 in 40 IC and 28
DC rats. As expected, UN5V during yE was only
.22±.04 m/min in IC rats, but was 2.5±.7 pm/mm in
DC rats (p .01). Despite the difference in UNaV,
PAP urea content was similar in both groups, 352+28
mm/L in IC and 301±77 mm/L in DC(NS), and was high-
er than in VE (95±23 nmm/L). IC prevented the in-
crease in H2O and in COR and ON Na induced by yE.
DC blocked the increase in COR Na and 1120 content
as well, but not the increase in OM Na and H2O. ON
Na (133 mm/L) and 1120 (83%) in DC were higher than
in IC (115 mm/L, p.O2; 81.6%, p<.Ol), and were in-
distinguishable from yE. Thus, the only major dif-
ference between non—natriuretic IC rats and natriu—
retic DC rats is in OM Na and 1120 content. Persis-
tence of high ON Na and 1120 in DC may reflect high
ON blood flow or a shift in Na reabsorption from
proximal sites to the loop of Henle. Isolation of
this difference between IC and DC rats may provide
a new key to uncovering the factors responsible for
VE—induced natriuresis.
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• FLUID FLOW RATE, LUMINAL POTASSIUM CONCENTRATION
AND POTASSIUM SECRETION BY THE RENAL DISTAL TUBULE.
DavidW. Good* and Fred S. Wright. Yale University
School of Medicine and VA Hospital, New Haven, CT.

Using in vivo microperfusion we have shown that
potassium (K) secretion by the distal tubule is in-
creased when distal flow is increased at constant
luminal sodium concentration UNa]L), but is not
changed when [Na]L is increased at constant flow.
When flow was increased from 6 to 26 ni/mm, the
30 pmol/mjn increase in K secretion did not depend
on changes in Na reabsorption or transepithelial

voltage (Kidney Int.12:558,l977), but was asso-
ciated with a decrease in average [K]L from 7 to
3.5 mM. To determine whether changes in [KIL can
affect net K transport K) independent of changes
in flow, we perfused distal tubules of anesthe-
tized adult rats at 25 nl/min with four solutions:
Control (2 mM K), Zero K, 14 K and 34 K. Common to
all solutions were 45 Na, 35 Cl, 4.5 P0t, 1 SOt+
and inulin plus urea to make solutes 185 mOms/kg.
Analysis of collected fluid showed average [KJL
was 3.5 mM with Control and 2, 15 and 33 mM with
the test solutions. J was —66 pmol/min SE
with Control and —102 —13 and +135
with the test solutions. We conclude the follow-
ing: first, even at high rates of distal flow, a
further lowering of [KJL results in enhanced K

secretion; second, raising [K]L reduces net K
secretion and can ultimately reverse it; third, as
[K]L approaches 15 mM net K secretion goes to

rero. Thus, changes in tK]L clearly affect distal
K secretion and, therefore, can mediate the flow
related changes in K secretion that we have

observed previously.

• VANADATE: A POTENT INHIBITOR OF RENAL (Na+K)ATPase
AND A POWERFUL DIURETIC IN UNANESTHETIZED RATS.

J.3. Grantham, W.E. Balfour and I.M. Glynn, Phys-

iological Lab., Csmbridge Univ., Cambridge, U.K.
Vanadium, a transition metal, is a normal con-

stituent of animal tissues and essential for
growth. In its fully oxidized state (+5) and tin-
der "physiologic" conditions the metal is princi-
pally in the form of an anion (H VO4 ). We deter-
mined the effect of vanadate on Na+K)— ATPase
purified from rabbit arid pig kidneys. Vanadate
inhibited the enzyme; the intensity of inhibition
was dependent on the concentration of (K+) in the
media (vanadate I was 2.5 and O.6M/L for (K)
of 5 arid 2OmM/L, spectively). Complete reversal
of the potent inhibition caused by vanadate was
evinced i) after removal of the H V04 from the
media, and ii) after treatment H 0 to form
inactive peroxyvanadate species.VO (aadyl)
was 1/12 as potent as H2V04. The effect of vane—
date on renal excretion was studied in 4 urianes—
thetized adult rats kept in strict fluid balance.
The intravenous infusion of l.5M of Na,VO, caused
a prompt increase in urine flow from O.4 to over
1.0 ml/mir,, about 3-fold greater than the diures—
is caused by the same dose of furosemide. At the
heiqht of diuresis urine (Na) and (I() were

essentially equal to serum; there was no protein—
uris, glycosuria or hematuria. Tissue to plasma
ratio of radioactity 75 mm after the intraven-
ous infusion of H VO showed concentration in
the renal cortex 4.2:); 43% of the dose was ex-
creted in the urine, We suggest that vanadate is
accumulated in renal tissue arid inhibits renal
(Na+K)—ATPase. Vanadate is an attractive candi-
date for a physiologic role in the regulation of
renal salt and water excretion.

• EFFECT OF HYPOXIC HYPOXIA ON ERYTHROPOIETIN AND
RENIN PRODUCTION IN DOGS. Dennis M. GvL, William
Jubiz* and James W, Fisher. Tulane University Medi-
cal Center, Laboratory of Heinatopharmacology, New
Orleans, LA and the University of Utah College of
Medicine, Department of Medicine, Salt Lake City,UT

The effects of acute hypoxic hypoxia on erythro-

poietin (Ep) and renin production was investigated
in anesthetized normotensive dogs. Dogs were ex-

posed to hypoxic hypoxia (RH) (87, 02 in 927, H2) for
5 hrs with/without pretreatment with indoinethacin

(5 mg/kg, po). Plasma renin activity (PRA) was
measured by RIA and Ep titers determined by exhy-

poxic polycythemic mouse bioassay, 1W produced a
Blight but not significant increase in plasma Ep
titers after 5 hours. PRA was significantly ele-
vated as early as 30 mm., peaked at 1 hr and re-
mained elevated during the remaining period of HR.
Mean arterial blood pressure (MaBP) and renal blood
flow (REF) rose initially in response to RH and
then declined steadly, Indoniethacin pretreatment
appeared to potentiate the increased renal re-
sistance and the hypertensive response to RH. Indo—
methacin also completely blocked the rise in Ep,
though it only partially inhibited the elevation in
P2k caused by NH. These findings suggest that in
addition to HR affecting MABP and REP, that it pro-
duces an increase in renal resistance, P2k and Ep

titers. Indomethacin pretreatment abolished Ep pro-
duction while only suppressing renin release to
levels still significantly elevated above those of
air-breathed controls, These data demonstrate a
potential dissociation between Ep production and
renin release in the dog exposed to systemic HH,The
abolishment of Ep during HR by indomethacin also
suggests the involvement of a renal prostaglandin
in the production of Ep by the kidney.

• RENAL EFFECTS OF PROSTACYCLIN IN HYPOPHYSECTOMIZED
DOGS. Hans—Georg Gttllner and Frederic C. Bartter,

Hypertension—Endocrine Branch, National Heart, Lung
and Blood Institute, Bethesda, Maryland.

The effects of prostacyclin (PGI7), the prin-
cipal metabolite of arachidonic acid In mammalian
arterial and venous tissue, on renal function and
renin release was studied in anesthetized hypo—
physectoniized dogs undergoing a maximal water diu—
resis. Intrarenal infusion of PGI2 at a dosage
of 0.04 g/kg/ ruin (a dosage not causing vaso—
depressor effects) increased urine flow from 1.82

0.15 ml/min to 2.66 0.21 ml/min (P < 0.0005)
and urinary sodium excretion from 2.60 0.73 to
11.84 2.48 jEq/min (P < 0.005). Glomerular
filtration rate and renal plasma flow did not
change. PGI significantly increased free water
clearance an distal delivery of sodium and de-
creased fractional reabsorption of delivered
sodium from 98.4 + 0.5% to 96.0 0.8% (P < 0.02)
indicating a direct effect on proximal as well as
distal portions of the nephron. Renin secretion
rates increased from 190.5 36.7 iig/min to 701.1

116.9 tg/min (P < 0.0005). A promotion of renin
release by renal hemodynamic effects did not
account for this increase, since renal blood flow

remained essentially unchanged. Therefore, PCI2
may stimulate renin release by a direct effect. On
a molar basis, PGI2 was about 10 times more potent

than PGE2 with regard to natriuresis, diuresis,
and renin release. Thus, PGI2 may be the major
prostaglandin involved in the regulation of salt
and water excretion.
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IICREASFD ARTERIAL ACETATE IN RESPCt'2SE TO ME'TAW)L-

IC ALKAIOSIS IN THE IXY. W. E. Haley, R. Frayser,*
andA. V. Williams. Med. Univ. S.C., Dept. of
Medicine, Charleston, S. C.

One of the proposed physiological control mach-
anisms for maintenance of acid—base hcneostasis in-
volves netabelic production of organic acids, pri-

marily lactate. In order to investigate whether
operation of such a systen is quantitatively im-
portant in the ccsnpensation for prolonged netahol-
ic alkalosis and to identify other anions, we have
measured lactate and acetate levels in dogs with
metabolic alkalosis generated by administration of
ethycrinic acid and maintained by dietary NaC1 re-
striction. The follaeing data were obtained:

HCO3 Lactate Acetate

Control1 * (n=6) 20±0.4 0.7±0.1 0.2±.l

Control2
** (n=12) 22±0.4 0.8±0.1 0.3±.l

Alkalosis (n=l2) 31±0.6 2.1±0.3 3.0±0.4
* Control1: NeCl intake 2.5 mEci/Kg/d (7-10 days)
** Control2: NaCl restricted (<5 mDq/d) (7—10 days)

During the 10 day alkalosis period the animals
daronstrated weight loss (0.5 0.1 Kg) negative
sodium, chloride and potassium balance, increased
net acid excretion in excess of that required to
account for the observed rise in plasma bicarltn-
ate and an increase in anion gap (A anion gap: 5.1±
0.9 mEq/L). In this model, the compensation for
prolonged metabolic alkalosis involves significant
production of organic acids. The increased lactate
and the previously undescribed increase in acetate
together acconnt for cost of the observed rise in
anion gap and appear to be quantitatively important
in the defense of body hydrogen ion concentration.

IMPAIRED WATER EXCRETION IN HIGH OUTPUT CARDIAC
FAILURE IN THE RAT. N. Handelman,* G. Lue, and
R. Schrier. Univ.- Cob. Med. Ctr., Denver, Cob.

The present study was undertaken to examine
whether impaired water excretion occurs in the
Sprague-Dawley (SD) rat after an aortocaval fistula
(Exp) as compared to controls (Cont). Oral water
loading was associated with a higher minimal uri-

nary osnolality (Uoan) (158 vs 102 mOan/kg H20
p<.OOS) and less water excretion (79% vs 101%,
p<.OO1) in Exp vs Cont rats 21 to 28 days after
surgery. Systemic and renal hemodynamics also dif-
fered. Exp rats had higher cardiac index and lower
mean arterial pressure and renal plasma flow, as
well aa higher renal vascular resistance, than Ccnt.
There was no difference in glomerular filtration
rate. These findings raised the possibility of
either an intrarenal or antidiuretic hormone (ADH)
mediated defect in water excretion. 0.45% saline
infusion showed that calculated distal delivery s'as

diminished in Exp rats (8.8% vs 13.7%, p<.00b);
however, this was offset by enhanced solute reab-

sorption in the diluting segment of Exp rats (63%
vs 47%, p<.O1) so that fractional free water excre-
tion was not different (5.4% vs 6.3%, NS). Studies
were therefore performed in Cont and Exp diabetes
insipidus (DI) rats to examine the role of ADH in
the defect in water excretion. Results of hemody-
namic studies were similar in DI as compared to SD
rats. In contrast, there was no difference in Exp
vs Cont DI rats in minimal Uosm or total water ex-
cretion after oral water load. The present studies
demonstrate a defect in water excretion associated
with high output cardiac failure. Since offsetting
intrarenal defects were observed, the primary mech-
anism mediating this defect appears to be persis-
tent ADH release.

• STUDY OF ISOLATED NEPMRON SEGMENTS IN A RABBIT
MODEL OF ISCHEMIC ACUIE RENAL FAILURE (lAsT)
N.J. Hanley*, Dept. of Med., Univ. of T Health
Sci. Ctr, San Antonio, TX. (Introduced by N.
Forland)
The etiology of IARF is probably multifactorial

but the role of tubular transport defects in this
syndrome has never been addressed. Rabbits sub-
jected to 60 minutes of renal artery clamping with
simultaneous removal of the opposite kidney rapidly
become azotemic and demonstrate a histologic pic-
ture similar to human IARF. Tubular transport was
assessed in the cortical pars recta (PR) and the
cortical thick ascending limb of Henle's loop (T—
ALH) in rabbit kidneys removed after 60 minutes of
renal artery clamping and 10 minutes of blood
reflow. Tubules were perfused with an artificial
ultrafiltrate of plasma and bathed with the same
solution to which fetal calf serum (5 vol. %) had
been added. PR function was assessed by measure-
ment of fluid reabsorption (Jv) and potential
difference (PD). Iv was reduced to 12% of control
value (.06+. 03 vs .54±. 10 nl/mm , mm p<. 005) and
PD was reduced to 21% of control value E-.33±.07 vs
-l.6+.l my, p<.OOl, N=6). T—ALH function was as-
sessed by measurement of diluting ability (DA) and
ability to lower the chloride concentration (ACl)
at comparable flow rates. DA was reduced to 51%
of control value (—44±7 vs —87±15 mosmol/kg H2D
p401) and AC1 was reduced to 40% of control value
(—19+3 vs —47±9 meq/l pCO2, N6). It is con-
cluded that 60 minutes of ischemis all but elimin-
ates PR transport but the T—ALH maintains some
ability to transport salt and dilute the urine.

These transport changes parallel the severity of
histologic damage noted in these structures, fol-
lowing an ischemic insult.

CATIONIC REQUIREMENTS FOR ThE HYDROSMOTIC RESPONSE
OF TOAD URINARY BLADDER TO SERDSAL HYPERTONICITY

(SN). Marcos A. Hsrdy* (Intr. by C. Goldsmith)
Div. of Nephrology, Univ. of Miami, Hiami, Florida

Hypertonicity of the serosal bathing medium
elicits a hydrosmotic response in urinary bladders

of amphibia. The following experiments were per-
formed to determine the cationic requirements ne-
cessary for the development and maintenance of
SN induced water flow. Net water fluxes were mea-
sured across isolated toad urinary bladders at
different concentrations of H, Na and Ca in the
serosal Ringer solution. When the osmolality of
the anuran Ringer wee increased on the seroaal
side from 220 to 430 mDam with mennitol, mean net
water flux increased from 2.38±0.02 to 56.38±2.08
pl.cm—2.h1 (n22). This effect was completely
prevented at pH 6.6 and was reversed by decreasing
aerosal pH from 8.2 to 6.6 when the response was
already developed. Ca—free solutions lowered the
plateau of the response by 25%. When Na was subs-
tituted by Trie the hydrosmotic response was com-
pletely inhibited. Removal of Na at the peak of
the response had the same effect as removal of Ca.
The inhibitory effects of pH 6.6, of Na—free or
Ca—free solutions were completely reversible. In
conclusion, the ionic requirements for the deve-
lopment and maintenance of the hydroemotic res-
ponse to SH are pH sensitive. Development of the
response requires aerosal Na; maintenance of the
plateau requires both earosal Ca and Na. These re-
sults euggest that the increase in water flux in-
duced by SH may not be a passive phenamenon.
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• VASOPRESSIN AND STRUCTURAL CHANGES IN THE RAT COL-
LECTING DUCT LUNINAL MEMBRANE: A DOSE—RESPONSE RE—
LATTONSHIP. M.C. Harmanci, P. Stern, W.A. Kachadorian,
and V.A. DiScala. Renal Serv., USPES Hoap., Staten
Is., NY and Dartmouth Ned. Sch., Depte. of Mat. Child

Hlth., and of Phyaiol., Hanover, NH.
Freeze—fracture electron microacopy reveala that

vaaopresain administration to homozygoua Brattle—
horo rats with diabetes insipidua results in intra—
membranoua particle clusters in papillary collect-
ing duct luminal membrane (CDLN). We now present
evidence for a dose—response relationship between
vasopressin infuaion rates and these structural
changes. To determine this relationship, we first
removed one kidney (control) from each of 13 Brat—
tleboro homozygotes and then infused vasopressin
intravenously at a constant rate rangingfromO.25

to 36 pg.mic1'IOO gm body weighc1 untila plateau
in urine osmolality was achieved, or for a maximum
of 2 hrs. We then removed the remaining kidney (ex-
perimental). The papillae were then studied with
freeze—fracture electron microscopy and the frequen-
cy of the intramembrsnous particle clusters in CDLH
from each kidney was determined. Thecontrol kidneys
had only few clusters. The frequency of hormonally—
associated clusters in experimental kidneys was
linearly related to the infusion rate of vasopres—
sin (r"0.64, PCO.Ol). Furthermore, the cluster fre-
quency also related linearly to the urine osmolali—
ties that were measured just before the removal of

each kidney (r=0.73, P<0.0l). The results suggest
that vasopressin—induced increased water permeabil-
ity of CDLN is related to these changes in the
structure of the membrane.

• PERSISTENT NATRIURETIC EFFECT OF PROSTAGLANDIN D2
IN THE DOG. G. Nernandez*, N. Lifschitz and 3.
Stein, Dept. of Med., Univ. of TX Health Sci. Ctr.,
and V.A. Hospital, San Antonio, TX.

A recently described renal prostsglandin (PGD2)
has been shown to markedly increase renal blood
flow (RBF), but its effect on sodium excretion

(UNaV) is unclear. Bolger et al. (Nature 267:628,
1977) found no effect on UN5V with intra—renal
PGO2 while Friesinger et al. (Prostaglandins 15:
969, 1978) observed incresses in UN5V with in-
creasing doses of PGD2. In an effort to clarify
the renal effects of PGO2, this agent was infused
into one renal artery of 18 dogs at two doses.
At the lower dose: (0.1 ug/kg/min):

Control Experimental Recovery
146 223* 136

1.2* 0.8*
79** 68**
322** 429**

= urinary osmolality)
p405 = * <.01 = **)

ug/kg/min):
426** 195

0.3 l.7** l.O**

UN5V 42 102* 80*

Uosm 941 182** 452**
Both doses of PGD2 produced marked renal vasodils—
tstion which was readily reversible when PGD2 was
discontinued. In contrast V and UN5V increased
and Uosm decreased with PGD2 and this natriuresis
snd diuresis persisted sfter REF had returned to
control values. This is in contrast to the
short—lived effects of other renal vasodilators.
Thus, while PGD2 led to a marked increase in RBF,
the persistent nstriuresis with this agent would
appear to be independent of the increase in REF.

• EFFECTS OF SEVERAL DIURETICS AND THEIR COMBINATIONS
UPON DISTAL TUBULAR H20, Na, K, NH AND TITRATABLE
ACID (TA) TRANSPORT. Max Hropot,* N. Powler* and
G. Giebisch. Yale University School of Medicine,
Department of Physiology, New Haven, Connecticut.

Experiments were carried out in saline—loaded
rats to study the effects of "loop" diuretics such
as furosemide (F), piretsmide (P), snd their com-
bination with smiloride (A) and triampterene (T),
on distal tubular electrolyte transport and acid—
base parameters. F and P sharply sugment urinary
Na and K excretion, lower urinary pH and enhance
TA end phosphate excretion. Combined administra-
tion of FA, FT, PA and PT, compared to F and P a—
lone, leads to a small further augmentation of Na
excretion but reduces K, TA and NH4secretion
srply. Distal tubular fluid was analyzed for
C-inulin, Na, K, 1*14 and TA. TA and NH4 analyses

were done using a glsss electrode for pH measure-
ments end en sntimony electrode for OH—addition.
F end P enhance distal tubular K secretion by in-
creased fluid delivery; A and T, given in addition
to F end P, reduce distal tubular [K] and depress
distal K secretion during F and P—induced diuresis.
P and P also induce flow—dependent stimulation of
TA and NH4 addition along the distal tubule, thus

possibly contributing directly to development of
alkalosis. This stimulation of distal TA and NH4
addition was sharply depressed by T by reduction
of [TA] and [NH4] along distal tubules. The at-
tenuation of distal tubular TA and NH addition by
T is due to inhibition of distal tubuar H secre-
tion. Conclusion: A or T block distal K and H
secretion and prevent kaliuresis and the augmen-
tation of H and NH4 excretion following administra-
tion of 1oop diuretics such as F or P.

RENAL TUBULAR ACIDOSIS INDUCED BY CHRONIC AMILORIDE
ADMINISTRATION, H.N. Hulter, J.H. Licht,* R,D,
Glynn* and A. Sebastian. USPHS Hosp and Univ. of

Calif., San Francisco, CA.
The distally—acting C sparing diuretic

amiloride (AM) obliterates the transepithelial po-
tential difference (PD) in mammalian collecting
tubules, and blocks Na—dependent PD—driven acidi-
fication in vertebrate bladders, Acute adminis-
tration of AM to mammals causes natriuresis, K+ re-
tention, and increased urine pH. We investigated
the effects of chronic administration of a demon-

strably maximal daily dose of AM (1 mg/kg BID, P0
x9d) on plasma and urinary acid—base composition
in adrenalectomized dogs (N=l3) maintained on
5fixed" steroid replacement. AM resulted in a
significant persisting increase in urine pH, tran-
sient reduction in net acid excretion (NAE) and

persisting hyperchloremic acidosis: ztNAE—57 mEq,
p<O.OOl; [HCO3]p—6.5±O06 mEq/L, pcO.OOl. The re-
sponses were not significantly different when K+
intake was constant and hyperkalemia occurred
(Group 1, [K]p 6,9±0,4 mEq/L), when K intake was
reduced to zero during AM (Group 2, [KJ 4,4±0.1
mEq/L), or when K depletion preceded AM and per-

sisted during AM (Group 3, [KUp 3,0±0,2 mEq/L).
Metabolic acidosis persisted despite chronic phar-
macologic DOC during AM, Steady-state MAE remained
positive during AM when [HCO3]O was maintained
normal with chronic MaHCO3, AM significantly re-
duced U—B PCO2 at any urine [HCO] during acute

HCO3 loading, despite pharmacologic DOC administra-
tion. These findings indicate that chronic AM im-
pairs distal nephron H secretion by a mechanism
not dependent on K+ retention, not attenuated by
pre—existing K depletion, and not reversible by
excess mineralocorticoid,

REF (ml/min)
V(ml/min) 0.2
UaV(uEq/min) 42

U05m(mOsm/kg) 740
(V = urine flow rate; U05fl
(oifference from control:
At the higher dose: (1.0
RBF 186
V



Abstracts 763

EFFECTS OF GLUCOCORTICOID STEROID ON RENAL ACID—
BASE EQUILIBRIUM. H.N. Hulter, J,H. Licht,* and
A, Sebastian, USPHS Hospital and Univ. of Calif.,
San Francisco.

Balance studies were performed in dogs (N=5) to
determine the acid—base and electrolyte response
to chronic administration of a glucocorticoid ster-

oid (GCS) possessing minimal mineralocorticoid

steroid (MCS) activity: triamcinolone (Tcn). Tcn,
1,0 mg/kg/day, for 6 days resulted in a large in—
crase (p<O,001) in net acid excretion mostly as
NH4, and a nearly equivalent increase in urine
total organic acid content, Plasma acid—base and
K+ composition in the steady—state was unchanged

from control, yet organic aciduria persisted.
Plasma [unmeasured anions] increased and [Cl-] de-
creased commensuratel. Urine pH remained below
control. Urinary [NH4] in relation to pH was
greater than that in dogs not administered Tcn. A
sustained increase in GFR occurred. Na+, C1 and
K+ excretion increased transiently. K+ clearance
in the steady-state was unchanged from control.
Tcn pretreatment did not alter the effects of exog-
enous DOC to increase Na+ reabsorption and K+
clearance,

These findings suggest that GCS administration

separately increases endogenous organic acid pro-
duction and renal H+ secretion rate in a coordi-
nated fashion to maintain normal acid—base equilib-
rium. The stimulation of renal H secretion byGCS
appears due to independent stimulation of renal NH3
production and tubular H transport, These GCS
effects occurred without evidence of a concomitant
niineralocorticoid effect on Na+ reabsorption or K+
clearance and did not preclude the MCS action of
superimposed DOC.

• EVIDENCE THAT THE HYDRO—OSMOTIC WATER FLOW (JV)
RESPONSE TO ANTIDIURETIC HORMONE (ADH) IN TOAD
BLADDER IS CALCIUM—SENSITIVE. H.D. Humes, C.F.
Simmons, Jr.*, B.M. Brenner. Peter Bent Brigham
Hospital, Boston, Nassachusetts.

There is an increasing body of evidence to sug-
gest that calcium ions modulate several cyclic AMP

mediated hormone actions, including the hydro—
Osmotic response to ADH. In the present study, we
examined the effects of verapamil, an antagonist
of transmembrane calcium transport, on the J,, re-

sponses to arginine vasopressin (AVP), theophyl—
line (T), and cAMP in isolated toad urinary blad-
ders. Addition of verapamil to the serosal sur-
face, in doses ranging from lxlO6 to 5x1O5M, had
no measurable effect on basal J,,,, but inhibited
the J response to AVP (lmU/ml) in a reversible
and dose—dependent manner. Verapamil (5xlO"M)
inhibited AVP—induced J,,, from 23.4±4.1 to 9.9±3.3

mg/min/hemibladder (n8, P<.OO1) and inhibited T
(20 mH)—induced J,, from 22.8±2.7 to 9.5±2.9 mgI

min/hemibladder (n=6, P<.Ol). By contrast, cAMP
(10 mM)—induced was enhanced, from 12.9±2.5 to
21. 7±1.1 mg/min/hemibladder (n=6, P<.O2). That
these differences in v were related to changes in
calcium ion entry into bladder epithelial cells is

suggested by the finding that 5Ca uptake by
these cells, pre—incubated with verapamil, was 50%
of control values. Thus, verapamil—induced reduc-
tion in cellular SCa++ uptake is associated with
inhibition of J,,, responses to AVP and T, suggest-
ing a calcium—sensitive effect on adenylate cyc—
lase in this tissue. Additionally, verapamil ap-
pears to enhance some step(s) distal to cAMP gen-
eration. These findings add further support for
the view that the calcium ion is important in mod-

ulating the hydro—osmotic response to ADH.

MECHANISMS INVOLVED IN THE INCREASED ELECTROLYTE
EXCRETION FOLLOWING CLOSURE OF A CHRONIC ARTERIO-
VENOUS FISTULA (AVF) IN THE DOG. N.H. Humphreys,
H. AL-Bander, and J.F. Eneas*, Univ. of California
Renal Center, San Francisco General Hospital,
San Francisco, CA.

Cardiac and renal function were studied in nine
anesthetized dogs 8—18 days after placement of a
femoral AVF. One hr after closure of the AVP, car-
diac output had fallen from 3.0±0.4 to 2.0±0.3 L/
mm (p<.OO1) and heart rate from 159±9 to 142±9
beats/mm (p<.OO5); the increase in mean arterial
pressure from 114±8 to 123±4 was not statistically

significant (p>.lO) . GFR rose from 42.0±2.6 to
50.3±3.4 ml/min (p<.OO1), and REF fell from 269±19
to 232±17 ml/min (p<.05), resulting in marked in-
creases in filtration fraction and renal vascular
resistance. UNaV rose from 22.3±5.2 to 36.0±7.6,
and UKV from 32.0±2.0 to 43.5±4.2 pEojmin (p<.Ol
for both). UC1V decreased after AVF closure from
27.5±5.8 to 19.3±4.2 iEq/min (p<.O5), but total CO2
excretion increased from 7.6±1.4 to 21.0±4.6 pmol/
mm (p<.Ol), and fractional phosphate excretion
from 7.0±2.0 to 13.0±3,0% (p<.OO1). Acute renal
denervation in 5 kidneys blunted but did not abol-
ish these changes in electrolyte excretion; the in-
creased cation excretion was also observed despite
exogenous mineralocorticoid and vasopressin admin-
istration.

These results suggest that three mechanisms may
be involved in the increased cation excretion after
AVF closure: (1) an increase in GFR and the fil-
tered load of sodium; (2) a contribution of the re-

nal nerves, possibly to modify proximal tubular re-
absorption; and (3) a specific and selective effect
on tubular anion transport which could also take
place in the proximal tubule, where the bulk of bi-
carbonate and phosphate reabsorption take place.

EVIDENCE FOR TRANISMEMBRANE 1OVEMENT OF SOLUTES IN
°OLYCYSTIC KIDNEY DISEASE. R.A. Huseman and J.J.
Drantham. Univ. of Kansas Med. Ctr., Dept of Med.,
Kansas City, Kansas.

The composition of Cyst fluids In polycystic
kidney disease (P0<0) has been studied in order to
explain the pathogenesis of cyst formatIon. In pa-
tients with end stage renal disease the composition
of electrolytes and organic solutes in cyst fluids
Is distributed into 2 groups, a)resembling proximal
tubule fluId (fluid/plasma Na, Cl, Hl.O) and b)re—
sembling distal tubule fluid (F/P Na, 01<1.0, F/P
K, H>l.O). "Proximal" cyst creatinine was equal to
serum concentration, whereas "distal' cyst creati—
nine exceeded serum values. Cyst fluids were also
studied from patients with PCKD, 3 months after
cadaveric renal transplant, with normalization of
their azotemic states (Cr<l.7). Again the cyst
fluids dIvided into 2 groups, proximal and distal
cysts, with F/P values similar to the first patient

group. Importantly, proximal cyst creatinines were
equal to or slightly greater than that of normal-
ized serum, whereas distal cysts had creatlnines
above serum. The cyst hyrostatic pressure in each
group of patients was 7.8 t 6.6 ranHg respectfully.
Three months of near normal renal function is not
sufficient tirre to account for the decrease in cre—
atinine concentratIon either by dilution from the
continuous entry of fluId Into the cyst from fil-
tration or from movement of water into the cyst, In
view of the normal cystic pressure. Therefore, the
epithelium of cysts resembling proximal and distal
tubules must be permeable to creatinine. This study
Indicates that the epithellum of cysts in patients
with P01<0 Is permeable to solutes and that the
maintenan of concentration gradients for elec-
trolytes must be due to active membrane transport.
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• EFFECT OF CHANGES IN POTASSIUM (K) METABOLIS ON
COLLECTING SYSTEM MORPHOLOGY. J.Huser,A.Evan,H.H.
Bengele E.A.Alexander (intr. by N.(i,Levinsky)
Dept. Anat.New Mex.Sch.Med. ,Albuquerque,N.M.& Thorn-
dike Mem.Lab.Boston City Hospital,Boston Univ.Med.
Sch.,Boston, Mass.

Interest in morphologic-physiologic relationships
in the collecting system has been stimulated by the
suggestion that alterations in the dark (DC) to
light cell (LC) ratio occur during differing acid-
base and K transport conditions. We evaluated the
effect of changes in K metabolism on this ratio.
Three groups of Charles River rats were studied af-
ter normal (NK), high (HK) or zero (LX) K diets for
4 weeks. In 3 rats from each group, 200 cells/zone/
rat were counted from the cortex and medulla by
light microscopy. DC were identified by the density
of cytoplasmic mitochondria,ribosomes and cytoson
Results are recorded as % DC/zone.

CORTEX MEDULLA
SURFACE OUTER INNER OUTER INNER

NK 7.3 7.6 6.8 0.7 1.4
HK 1.4 1.3 1.6 1.5 0.9
LX 6.8 6.4 8.1 0.5 0.6
Similar results were obtained with scanning elec-
tron microscopy in MX and HK groups. However,in LK

typical DC morphology of the apical pole (micro-
plicae) was seen in 40% of the cortical and 25% of
the outer and inner medullary cells and many cells
were intermediate between DC and LC. Since cell

identification by light and scanning electron mi-
croscopy were not consistent,better criteria for DC
and LC identification must be established. Nonethe—
less,, we have found clear morphologIc differences.
We conclude that changes in collecting system ear—
phology occur during changes in K metabolism. The
cause and mechanism of the morphologic-physiologic
relationship remains to be determined.

•DIFFERING EFFECTS OF HCO5 ON VOLUME REABSORPTION IN
SUPERFICIAL AND JUXTAMEDULL1RY PROXIMAL TUBULES.
H.R. Jacobson, D.W. Seldin, and J.P. Kokko. Univ.
of Texas HIth. Sci. Cntr., Dallas, Texas.

Clearance studies as well as in vivo and in
vitro single nephron studies have defined an impor-
tant role for HCO3 in proximal tubule volume reab-
sorption (Jv). However the possibility of inter—
nephron heterogeneity with respect to this role for
HCO3 has not been examined. These studies compare
Jv in superficial (SFPCT) and juxtamedullary
(JMPCT) proximal convoluted tubules perfused in
vitro with fluids containing normal (23 n) and low
(3 mM) HCO. Segments of SFPCT dissected from just
below the cortical surface and JMPCT dissected from

just above the corticomedullary junction were per-
fused at the same rates but in random sequence with
two solutions: 1) ultrafiltrate of rabbit serum
with (Hco) of 23 aiM and CrJ of 110 niM (UF); 2)
identical ultrafiltrate titrated with MCi to (HCO)
of 3 n*1 and (C1) of 134 mM (TUF). Bath fluid was
rabbit serum with (HCO5J of 23 mt and of 108
mM. Jv in SFPCT ws 1.0? nl•m •min +0.07 with
UF and 1.04 nlrmsmin +0.13 with TUF. In con-
trast, Jv in JMPCT was similar with UF (1.01 n1
m1.min1+O.05) byt markedly reduced with TUF
(0.50 n1.m.min-'+O.06). In sunsiiary: 1) Jv in
SFPCT is not reduced when luminal (HC0) is de-
creased providing it is replaced by Cl ; 2) Jv in
JMPCT is sharply depressed by removal of HCO
despite its replacement with C1. We conclude that
bicarbonate is essential for volume reabsorption in
both SFPCT and JMPCT. However, in SFPCT the effect
of HC0 is mediated in part indirectly by the gen-
eration of a high luminal (ClJ. In JMPCT bicar-
bonate is directly responsible for volume reabsorp-
tion with the gefleration of a high luminal (C1)
playing a negligible role.

ENHANCEMENT OF ERYTHROPOIETIN (Ep) .ODUCTION BY
BETA ADRENF1GIC ACTIVATION IN THE ISOLATED P-
FUSED DOG KIDNEY. Jelkmann, W.*,Brookins, j.* and
Fisher, J.W. Dept. Pharmacology, Tulane Univ.
Ech. of Med., New Orleans, La.

Beta-adrenergic activation has recently been
shown to produce a significant increase in in vivo
E production. We have investigated the effect of
the selective 2-adrenergic agonist salbutamol
(500 pg/I blood perfusate) on Ep production in iso-
lated perfused kidneys. Kidneys from posthypoxic
dogs (0.42 atm 2 hr) were extirpated and blood re-
moved via the carotid artery. Kidneys were flushed
with 500 ml of lactate Ringer's solution and then
perfused for 5 hr with oxygenated (2 60 mm Hg)
or hypoxemic 20 mm Hg) blood (500 ml volume,
perfusion flow rate 3 mI/gm/mm). Blood samples
were removed for the determination of plasma Ep
(7,Fe59 incorp. in REC of exhypoxic polycythemic
mice) at 0,3 and 5 hr perfusion. No significant
increase in erythropoietic activity in the perfu-
sate was found during the 5 hr perfusion with oxy-
genated blood alone or containing salbutamol when
compared to that of 0 hr values (N3). Radiotron
incorp. values in mice receiving plasma perfusates
(1.0 mt/mouse) from the bypoxemic perfusion at
0,3 and 5 hr were 0.9±0.4, 2.9±0.2* and 1.7±0.57.,
respectively (N=3)(*indicates significantly dif-
ferent from 0 hr at the 57. level). Whereas, radio-
iron values in mice receiving plasma from an hypo-
xic perfusion where the perfusate contained sal-
butamol at 0,3 and 5 hr respectively were 2.3±
0.9, 5.&tO.4* and 9.0±1.6*7. (N'4). These results
support the hypothesis that the enhanced Ep pro-
duction seen during hypoxia with 2-adrenergic
agonists is due to direct beta adrenergic-receptor
activation of renal cells.

TOAD URINARY BLADDER EPITHELIPL CELLS IN CULtURE:
EVIDENCE FOR HORrCtIE SENSITIVE TRP,NSPORr.
7. P. Johnson, N. K. Sahib, R. Steele, J. Wade,
A.S. Preston, N. Lawson arid J. S. Handler. NIH,
Bethesda, 3Sf., WRAIR, Washing-tori, D. C.' and
Yale University, New Haven, Ct., U.S.A.

Cell culture offers the possibility of
studying ncbanisms of transepithelial transport
in hcnogenecus cell populations if it can be
dronstrated that epithelial cells naintain
their characteristic structure and transport
function in culture. We have grcn epithelial
calls fron the toad urinary bladder for over a
year in continuous culture. They form an oriented
epitheliisn with microvilli, tight junctions and
gap junctions. When grn on nucleopore filters
the cells develop a transepithelial potential
difference (PD) of 20.5±0.92 my apical surface
negative, a igh electrical resistance (R),
9300±700 ccm , and2a short—circuit current (SCC)
of 2.24±0.15 j.iA/on . Incubation with aldosterone
(aldo) causes SCC to double. Addition of analogs
of cAMP to the basal surface of the cells causes
an increase in SCC and decline in R. Addition
of amiloride to the apical surface has no effect
on basal or cAMP stimulated SCC or R but signifi-
cantly reduces SCC and increases R in cells that
have been stimulated by aldo. SCC is markedly
inhibited by addition or ouabain to the basal
surface of the cells or by substitution of
choline for all mucosal sodii.mi. These observa-
tions indicate that the cells in culture form an
electrically tight transporting epitheliun thatis responsive to cAMP, aldo, and amiloride.
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INFLUENCE OF ANGIOTENSIN (A) AND KININS (K) ON
RENAL BLOOD FLOW (RBF) OF THE HYPOPERFUSED RAT.

P.A. Johnston, D.B. Bernard, N.G. Levinsky, Dept.
of Hedicine, University Eospital, Boston, NA.

Recent studies have demonstrated that the A an-

tagonist, saralasin (S), and converting enzyme in-
hibitor, SQ 20881 (CEI) cause vasodilation above
70 mmHg pressure in low—salt (LS), hut not high—
salt (ES) rats. Neither agent altered REF below
70 mmHg in LS or HS rats. These data suggested
the mechanism of this effect was inhibition of A
by both S and CEI. However, converting enzyme not
only inhibits production of A, but also potenti—
stes kinin activity. Thus, to evaluate further
the role of A and K in control of RBF of the hypo—
perfused kidney, the relationship between REF and
blood pressure (BP) was assessed over the pressure
range of 25—90 mmHg in LS and HS rats. The rela-
tionship between BP and RBF over this range was
not different in LS and HS rats prior to blockade
with S or CEI, falling linearly from 6.5 ml/min at
90 mmflg to 1.0 ml/min. at 25 nmiHg. In LS rats,
CEI (ns) and S (n4) caused a similar increase in
RBF of about 1.7 ml/min over the entire pressure
range. In ES rats, S (n5) had no effect on RBF,
but CEI (n=5) caused an increase of 1.4 ml/min.
over the pressure range. We conclude; 1) RBF be-
low 90 mmHg is influenced by the balance between
A and K, 2) varying salt intake does not alter this
balance, 3) variations in A due to diet may be

countered by parallel changes in K, 4) in high re—
nm states (LS), the response of RBF to S and CEI
can be explained as an inhibition of A in the pre-
sence of high K. In low renin states, (HS) the
response of RBF to S and CEI can be explained as
potentistion of K in the presence of low A.

ESTIMATION OF CHANGES IN INTRACELLULAR pH (pHi) IN
INTACT RAT RENAL CORTEX. B. F. Jones* and U. P.

Simpson, Depsrtment of Medicine, University of Wis-
consin, Madison, Wisconsin.
Rats anesthetized with mactin were infused with

'4C dimethyloxazolidinedione ('4C—DNO), 22Na and
3H inulin. After steady state conditions were es-
tablished a slice of renal cortex was removed. Total
wster space (TWS) was measured by difference be-
tween wet and dry weights of the slice. Intracellu-
lar volume (ICy) was estimated from the difference
between TWS and 22NA space (22Ns). pHi was calcu-
lated from '4C—DMO measurements in slice and plasma.
In 14 control rats results were GFR 1.1±0.03 (5gM)

ml/min/100 g; 1145 0.76±0.002 ml/g; 22NA 0.38±0.004
ml/g; ICV 0.38±0.005 ml/g; pHi 6.97±0.03. Altera-
tions in acid base state were produced by adminis-
tration of NaHCO3, NH4C1 or scetszolsmide (ACE).
In 8 rats infused with NaHCO3 blood pH (PHB) was

7.58±0.18; pHi was 7.26±0.03; ApHit was 0.31
(P<0.Ol). In 6 rats given NH4C1 orally p1ig was

7.22±0.026; PHi was 6.85±0.03; ApHt was 0.12
(P<0.05). No significant differences between scid—
otic and slkslotic animals and their control groups
were present in GFR, TWS, 22Ns or ICy. In 7 rats
infused with ACZ 20 mg/kg, PHB was 7.30±0.006; pHi

was 7.09±0.01; Apllit 0.02 (P>O.05); A[HCO3]it was
3.9 mEq/L (P<0.0l). 22Ns was 0.42±0.006 which was
higher than in controls (P<0.0l). Correction of
these results for presence of intracellular sodium
and for variations in tubular fluid volume and pH
elevates above values of pHi by 0.1 to 0.2 but ApR
between groups is little affected. These results
suggest that changes in pHi in renal cortical cells
can be estimated by use of '4C—DMO.

tCompared to controls

TEMPERATURE EFFECT ON THE INTRANEMBRANOUS PARTICLE
(IMP) AGGREGATION RESPONSE TO ADH IN TOAD BLADDER.
W.A. Kschsdorisn, J. Nuller*, S.W. Rudich*, and V.A.
DiScala. Renal Sen., USPES Hosp., Statenls., NY.

The relative effects of temperature on both os-
motic water permeability and luminal membrane IMP
aggregates were examined with paired toad urinary
bladders in the presence (n6) and absence (n=3) of
ADH (20 mU/mi). At 10.5±0.4 vs 23.6±0.6°C, steady—
state ALE—stimulated osmotic water flow (constant
175 mOsm gradient) decreased from 2.52±0.28 to 1.03

mg.min1cm2 (P<D.00l). Accompanying this,
striking reductions of aggregate frequency (286
to 117±17.235 pm2 membrane; P<0.O5) and the total
membrane ares occupied by them (l.96±0.4OtoO.98±
0.24 pm2; P<D.025)occurredwhilemesnsggregste size
was unaltered. In the absence of ADH, no effect of
cold on osmotic water flow or membrane morphology
was observed. Aggregates have not previously been
shown to contain sites for ADH—stimulsted water
movement. However, considering this possibility, if
ALE—stimulated water flow is factored by the ares
of membrane occupied by sggregstes the sctivstion
energy for this process (EAw) reduces from 11.4 to
2.6 kcsl.mole-. To support this, additional experi-
ments were performed with psired bladders (n=6)
which were fixed with glutsraldehyde according to
Eggena during maximal ALE stimulation at 24.3±0.4°C.
For these fixed preparations, ADM—related osmotic
water flow (constant 175 mOsm gradient) at 11.7±0.3
vs 24.5±0.3°C diminished from 1.40±0.12 to 1.12±
0.09 mgmin1cnr2 (P<0.025),andEAw was 2.9 kcal
mole-. Taken together, our results suggest a) that

aggregates may contain sites for ADH—induced trsns—
membrane water flow and b) that these sites behave

ssthough they were small pores.

HYDROGEN (H+) BUFFERING DURING ACUTE METABOLIC
ACIDOSIS. T. Kahn, B. von Albertini*, J. Bosch*.
The Mount Sinai School of Medicine, New York, N.Y.

Studies were performed to evaluate factors which
influence the disposition of excess extracellular
H+ during acute metabolic acidosis. HC1(2), HNO3
(2) and H2504(l) was infused into snesthetized
dogs in which pCO2 was maintained stable. Plasma
HCO3 (PiiCO3) and urine 11+ losses were determined
during and following discontinuation of the H+ in-
fusion. In 5 other studies NaHCO3 was removed by
hemofiltrstion and replaced isovolemically with
NsCl. Weight change at the end of the 10 studies
averaged —0.17 kg. Extracellular fluid volume was
estimated as 20% of body weight throughout the
study. Extracellular HCO3 was estimated as 0.2 x

(kg body weight) x (HCO3 in mEq/l). 11+ buffering
was cslculsted as (H+ administered or HCO3 removed
mAECF HCO3 — urine H+ loss)/time. Results in the
acid loading studies were similar despite differ-
ent anions administered. An average total of 149
mEq H+ was administered at s rate averaging 0.54
mlq/min. PHCO3 fell from 19.4 to 9.OmEq/l and
calculated 11+ buffering during the infusion aver-
aged O.3lmEq/min. In the MCO3 removal studies an
average of lS7mEq HCO3 was removed at an average
rate of O.56mEq/min. PHCO3 decreased from 21.3 to

lO.6mEq/l and HCO3 "generation" averaged O.36mEq/
mm. The rate of 11+ buffering in both groups of
studies did not relate to the PTjO3 level. The
rate of H+ buffering fell markedly in both groups
after discontinuation of H+ infusion or HCO3 re-
moval, although PHCO3 remained at low levels.
These studies suggest: 1) The anion infused with
H+ does not exert a major influence on changes in
PHCO3; 2) HCO3 removal is similar to the effects
of 11+ infusion; 3) The rate of H+ buffering does
not appear to relate to the level of PHCO3.
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NICROPUNCTURE STUDY OF TUBULAR ACIDIFICATION AND
NB —NH TRANSPORT DURING CHRONIC POTASSIUM (K)
DELETON. Bertil Karlmark,* Philippe Jaeger* and
Gerhard Giebisch (Intr. by R.W. Berliner). Dept.
of Physiology, Yale Univ. School of Medicine,
New Haven, Connecticut.
Chronic K—depletion increases renal NH produc-

tion (Tannen and McGill, Am.J. Physiol.,3l:ll78,
1976). Clearance and micropuncture experiments
were carried out in rats on a control diet and in
rats maintained 5—7 weeks on a low—K diet. This
led to a sharp decline in plasma K—level (mean:
2.0), an increase in blood pH (mean: 7.56), eleva-

tion of urinary pH (mean: 6.64, controls: 5.81)
and a 31% increase of urinary NH4 excretion.
Titratable acid (TA) excretion decreased by 77%.
Micropuncture experiments were done on proximal and
distal tubules and fluid analyzed for bulb, Na,
K, NHL and total buffer [Buff] concentration. TA
and N144 analysea were done on fluid samples before
and after formaldehyde addition, with a glass elect-
rode system for pH measurements and an antimony
system for addition of OH.

Mean late proximal [NH4] was significantly el-
evated whereas mean late proximal [Buff] was re-
duced. The following equations were obtained for
the regression lines of [Nil4] and [Buff] as function
of distal TF/P inulin:

[NH4] [Buff]

Controls Y = 0.38 x +3.03 Y 0.82 x +1.32
LowK Y=O.87x+2.55 Y0.76x—O.82
Conclusions: Both proximal and distal tubules
take part in the increased urinary NH, excretion.
The decrease in TA excretion is a reflection of
modified proximal tubular buffer (phosphate)
handling and of the increase in urinary pH.

CATION EFFECTS ON SODIUM TRANSPORT IN ISOLATED RAB-
BIT RENAL BRUSH BORDER MEMBRANE VESICLES (BBMV).
James L. Kinsella* and Peter S. Aronson, Yale Univ.
Sch. Med., Dept. Med. and Phys., New Haven, Ct.

Proton gradient dependent Na+ transport was ob-
served by Murer et al. (Biochem. J. 154:597, 1976)
in rat renal BBMV and attributed to the action of a
Na+_H+ exchanger. We have analyzed the effect of
cation addition to the extravesicular or intravesi-
cular space on the initial rate (l5—30s) of 1.0mM
22Na uptake at 20°C in rabbit renal BBMV. BBMV
were preloaded with different media by preincuba-
tion for 1 hr at 20°C.

With an inside pH of 7.5,4change in outside pH
from 7.5 to 5.7 inhibited Na uptake by 80%. With
an outside pHof 7.4, preloading with pH 5.7 buffer
stimulated Na uptake by 400% relative to that ob-
served with inside pH 7.5 and resulted in a 4-5X
overshoot of Na+ uptake above the eventual equili-

brium value. Addition of 16 mM C1 salts of NH4,
Li, or Na to the outside medium caused 70% inhi-
bition of 1 mM Na uptake under both basal (inside

pH 7.5, outside pH 7.5) and stimulated (inside pH
5.7, outside pH 7.4) conditions. No significant
inhibition was seen from 16 mM K or choline. Pre-
loading the BBMV with 20 mM chloride salts of

+ .+ + + - +
NHa , Li , Na , and K stimulated Na uptake by
180, 80, 70, and 2%, respectively, compared to
choline preloading.

These results are consistent with a carrier mo-
del of Na transport in which there is specificity
for NH4 and Li in addition to Na and Ht More-
over, the carrier may be capable of NatNa+, Nat
NH4, and NatLi exchange in addition to the
described Na+_H+ exchange.

RENAL EXCRETION OF OXALATE IN THE RAT: EFFECTS OF

DIURETICS, URIC ACID AND CALCIUM. T. F. Knight,
H. 0. Senekjian, 0. Steplock,* and E. J. Weinman.

VA Hospital and Baylor College of Medicine, Hous-
ton, Texas.

To evaluate the effects of chlorothiazide (CT),
furosemide (F) and MK-l96, a new uricosuric diu-
retic agent, on the renal handling of oxalate,
clearance studies utilizing 1C—oxalate to measure
urinary oxalate excretion were performed in rats.
In addition to the above agents, the effects of
increasing urinary excretion of calcium or uric
acid by exogenous infusion of either substance
were examined.

In control periods, the fractional excretion of
oxalate (FEox) averaged 118.8±2.1%. Acute admin-
istration of either CT, F or MK-196 resulted in
significant decreases in FEox to 104.2±2.4% with
CT (P<0.OOl), to 111.3±2.1% with F (P<O.02), and
to 108.6±2.7% with MK-196 (P<O.Ol). There was no
significant difference in FEox among the groups of
diuretic treated animals. Increasing urinary uric
acid excretion from 2.39±to 4.26 pg/mm/Gm kidney
wt also resulted in a significant decrease in FEox

to 104.0±2.4% (P<O.OO]). Increasing urinary cal-
cium excretion from 0.10±0.04 pg/mm/Gm kidney wt
to 0.44±0.06 had no effect on FEox (118.3±8.3%;

P=NS).
These studies demonstrate that 1) acute admin-

istration of CT, F, and MK-196 decreases FEo, as
does increasing urinary excretion of uric acid by
uric acid loading; 2) increased urinary calcium
excretion has no effect on oxalate excretion.
Since only organic acids decreased FEox, it is
suggested that they compete for a common secre-
tory mechanism with oxalate in the rat.

EFFECTS OF APROTININ (APRO) ON RENAL FUNC-
TION AND URINARY PROSTAGLANDIN (PG) EXCRE-
TION IN CONSCIOUS RATS FOLLOWING ACUTE SA-
LINE LOADING. Herbert J. Kramer, Thomas
Moch Lutz v.Sicherer and Rainer DQsing.
Med. Univ.Poliklinik, Bonn, F.R.G.

In conscious rats the possible role of
the renal kinin system in the natriuresis
following acute expansion of the ECV with
isotonic saline and its mediation by renal
PGs was indirectly assessed by the use of
APRO, a potent kallikrein inhibitor. In 14
control rats APRO (priming dose: 50,000
Flu/kg b.wt.i.v.;sustaining infusion: 100
FlU/mm/kg b.wt.)had no effects on arterial
blood pressure (BP), urinary flow rate,GFR,
sodium and potassium excretion or free—wa-
ter clearance. In 28 rats with ECV—expan—
sion equal to a 10% increase in b.wt. APRO
reduced GFR and RPF by 25 and 26%, resp.,
while mean BP remained unaltered. APRO re-
duced saline—induced diuresis, natriuresis,
and kaliuresia by 75, 68, and 34%, resp.,
and Cfl2Q/GFR from —1.19 to -2.42%. These
effects of APRO were not accompanied by
changes in urinary pGE2—excretion (0.33 +
0.08 vs. 0.37 + 0.05 ng/min) . While ECV-
expansion had no effect on intracortical
perfusion (131J—MAA) distribution,relative
outer cortical perfusion increased from 77
to 86% in control rats but decreased from
74 to 62% in ECV—expanded rats following
administration of APRO. The results sug-
gest that independent of and in addition
to previously documented effects of PG on
renal sodium excretion the renal kinin
system may contribute to the natriuresis
by altering intrarenal hemodynamics.



POTASSIUM DEFICIENCY (KD) DECREASES INNER MEDUL—
LARY PLASMA FLOW (IMPF) IN THE RAT.
R.T. Eunau and M.A. Whinnery*, Dept. of Ned.,
Univ. of TX Health Sci. Ctr., San Antonio, TX
Both in—vivo and in—vitro studies have shown

that local and systemic alterations in K balance
may have significant effects on vascular smooth
muscle and thereby on blood flow. The present
study examined the influence of chronic ED on
plasma flow in the rat inner medulla (IMPF), a re-
gion wherein ED induces morphologic, physiologic,
and biochemical changes. Sprague—Dawley rats
were fed identical quantities of water and either
a normal or ED diet for 21 days. At the time of
study, GTR, C—PAH, and IMPF were determined in
control (C) and KD rats in the non—dehydrated
state. The INPF was measured with the albumin
accumulation method. Total GTE was 1.7 ml/min in
C rats; 1.4 in KD rats, p>.l. Total C—PAR was
4.4 ml/min in C, 4.7 in KD rats, p).6. The IMPF
in ED rats was significantly lower, 19.7 ml/min/

100 gm, than in C rats, 59.8, p(.DO1. Comparison
of C—PAR ml/min/lOO gm kidney weight, to correct
for ED induced renal hypertrophy, indicated that

C—PAR in ED rats, 111.7, was significantly lower
than the value of 168.0 observed in C rats, p(.O2.
The decrease in IMPF in ED, however, was propor-
tionately greater than the decrease in C—PAR/unit
weight as indicated by the ratio INPF/C—PAH. The
ratio, IMPF/C—PAH was 37.8 in C rats, and fell to
18.0 in ED rats, p(.OOl.

These findings indicate that ED csuses a marked
decrease in plasma flow to the inner medulla.

Furthermore, the findings suggest that not only
increases, but also decreases, in IMPF may be
associated with an impaired urinary concentrating

ability.

• EFFECT OF COLCNICINE AND CYTOCNALASIN B (CB) ON
VASOPRESSIN (VP) - ANDCYCLIC ADENOSINE MONOPHOSPNATE
(cAMP) -INDUCED CHANGES IN THE EPITNELIAL SURFACE OF
TOAD URINARY BLADDER. Ann LeFurgey, * Max Dratwa, *

and C.C. Tisher, (intr. by J.R. Clapp), Duke Univ.
Durham, N.C., and Univ. of Brussels, Belgium.

Coincident with an increase in water perme-

ability, the arborizing ridge—like surface pat-
tern of toad bladder granular cells transforms
to individual microvilli after stimulation with
VP and cAMP by a mechanism that is yet to be de-
fined. This study was designed to explore the
role of the cytoskeletal system in this cell re-
sponse by determining if interference with micro-
tubule sndmicrofilament function would prevent the
VP—and cAMP—induced conversion of ridges to micro—
villi. The experimental half of paired hemiblad-
ders (n7) was incubated in lQ4M colchicine for
4 hr or l05M CB for l hr before stimulation with
20 mU/mI of VP or lO4M 8-bromo-cAMP. Control
tissue was stimulated with VP or cAMP without prior
colchicine or CR incubation or was incubated with
colchicine or CB but not stimulated. Scanning
electron microscopy revealed the characteristic
arborising ridges on granular cells of control
bladders incubated with colchicine or CB but left
unstimulated. In contrast, a striking conversion
of ridges to discrete microvilli was observed in
VP- and cAMP-stimulated bladders which was not
preventedby prior incubation with colchicine or CB.

The findings suggest that, contrary to earlier
speculation, the cytoskeletal system composed of
microtubules and microfilaments is not involved in
the mechanism responsible for cAMP— and VP—induced
surface changes in granular cells of toad bladder
that occur in association with increased water
permeability of the epithelium

ON THE PURIFICATION OF NATRIURETIC FACTOR (NT).

A. Licht, S. Stein*, S. Udenfried*, N.S. Brickar,
University of California Los Angeles, Ca. and Roche
Institute of Molecular Biology, Nutley, N.J.

150—hr batches of urine from normal dogs after
"escape" from 250 mEq Na/day diet and fludrocorti—
sone were! applied to l2xllO cm Sephadex G—25 col-
umns. As previously described NT was detected af-
ter the salt peak and inhibited short circuit
current (SCC) in the toad bladder by 21±6%. The
active fraction was then further fractionated on

cation exchange columns under high pressure liquid
chromatography (HPLC). The column eluate was
stream sampled and automatically monitored at pre-
determined intervals with fluorescamine. With
cation exchange on H70 (Hamilton), 6 fractions were
obtained. Only the first, T(I), inhibited SCC
(22±4%). This fraction, F), was then subjected
to reverse phase chromatography using Partisil
ODS/2 (Whatman). The eluate was divided into eight
fractions and each was tested for biologic activ-

ity. Again, only one of the fractions, T—6, was
consistently active. This fraction, T—6, contains
only two fluorometrically detectable peaks. One of
these, designated as peak N, exhibited native fluo-
rescence. The other, peak H, exhibited fluores—
camine dependent fluorescence and did not exhibit
native fluorescence.

Peak H proved to be a potent inhibitor of

sodium transport. Its pattern of inhibition was
identical to that observed with all of the ante-

cedent, less pure fractions, including the original
G—25 fraction. Very recent studies have shown that
peak H is composed of several components. Each has

now been separated using other types of high per—
foSance liquid chromatography systems for pep—
tides.

EVIOENCE FOR VASOPRESSIN (VP) OEPENDENT AND INDE-
PENOENT MECHANISMS IN THE IMPAIRCO WATER EXCRETION
OF GLUCOCORTICOID DEFICIENCY (GD). S.L. Linas,
T. Ben, G. Robertson*, C. Aisenbrey*, R.J. Ander-
son*. Univ. Cob. Med. Ctr., Denver, Cob, and
Indiana Univ., Indianapolis, Indiana.

The mechanism whereby GD results in impaired
renal water excretion has not been clarified. We
studied 3 groups of adrenalectomized, DOCA replaced
rats: a control group (C) on physiologic doses of

prednisobone and groups deprived of prednisobone
for 1 day (lCD) or 14 days (1400). Excretion of an
oral water load was impaired in both 1GD (70% ex-

creted, pc.02) and 14GD (40% excreted, p<.OOl) when
compared with C (97% excreted). VP levels were
elevated one hour following a water load when C
values (.12 pg/ml) were compared with both 1GD (2.6

pg/ml, p<.02) and 14GD (2.5 pg/al, p<.O2). To
assess the significance of this increase in VP, GD
was induced in VP-free Brattleboro rats. While 1GD
Brattleboro rats had no impairment in water excre-
tion, a significant defect (p<.Ol) was observed in
14GD Brattleboro rats. To determine the mechanism
of this VP-independent defect in water excretion in

14GD rats, systemic and renal hemodynamic parame-
ters were compared in 1GD and 14GD animals. Gb-
merular filtration rate, plasma volume and arterial
pressure were equivalent in 1GD and 14GD animals.
In contrast, 14GD animals had a significantly lower
cardiac index (200 vs 297 al/mm/kg, p<.ODS) and
renal blood flow (3.8 vs 5.9 al/mm/gm, pc.OOl)
than 1GD animals. These results suggest that the
impaired renal water excretion of GD is time de-
pendent. After 1 day of GD, the defect is solely
VP mediated. After 14 days of GD, both a VP de-
pendent mechanism and hemodynamic alterations
contribute to the impaired water excretion.
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• ROLE OF TUBULE BASEMENT MEMBRANE(TBM) AND ACTIVE
CATION TRANSPORT IN REGULATION OF RENAL TUBULE
CELL VOLUME IN HYPOTONIC ENVIRONMENT. Michael A.
Linshaw, F. Bruder Stapleton and Jared J.
Grantham, Depts. of Pediatrics and Medicine,
Univ. Kansas Med. Ctr., Kansas City, Kansas.

When external osmolality is suddenly reduced,
renal tubule cells typically swell rapidly to a
maximal volume,then undergo a slow volume regula-
tory phase during which intracellular solute and
water are extruded and cell size decreases to a
new steady state. In isotonic medium, ouabain
causes cells to swell by blocking active trans-
port, but the degree of swelling is limited in

part by the constraining effect of the relatively
rigid IBM. To evaluate the importance of active
transport and TBM in the renal response to hypo—

tonicity,we isolated 25 proximal straight tubules
(PST) with collapsed lumens from rabbit kidneys,
crimped both ends tightly in pipets and bathed tu-
bules first in isotonic, then in hypotonic medium
(158 mOsm/l). Neither prior inhibition of active
transport with ouabain 1O—4M nor removal of the
TBM with collagenase 500 u/mi prevented the typi-
cal tubular response to hypotonic medium. Outer
diameter of tubules in ouabair, or collagenase
alone increased to a peak level but by 10 minutes
decreased below this level 4.7 and 4.0 microns re-

spectively. By contrast, tubules in ouabain plus
coilagenase did not regulate their volume; rather
the outer diameter increased slightly. From these
findings we conclude that there are two means of
extruding solute in response to hypotonicity. One
is cellular and depends on active transport. The
other is extracellular and is determined by the
generation of a transbasement membrane hydrostatic

pressure.

SPOT URINE OSMOLALITIES IN HEALTHY POPULATION
WITHOUT FLUID DEPRIVATION. A. P. Lundin*, E. A.
Friedman, G. M. Berlyne, Downstate Medical Center,
V.A. Hospital, Brooklyn, New York.
Urine Osmolality was determined cryoscopically

(Advanced Instrument) in a series of normal uni-

versity and hospital staff members between 9:30
and 10:30 a.m. without alteration of the normal
food and fluid intake habits. Urine samples were
obtained in summer and winter.

Season

Summer

Winter

Mean SEM

49 851 5.9
48 844 26.2

It is concluded that with unrestricted food and
fluid intake, the normal population has a highly
concentrated urine bespeaking active endogenous
vasopressin secretion without apparent thirst.

• ROLE OF THE PROXIMAL TUBULE IN RESPONSE TO
CHRONIC ALTERATIONS IN Na INTAKE. D.A Maddox
M.G. Cogan, and F. C. Rector, Jr. CVRI and Depts. o
Med. and Physiol., Univ. of Calif., San Francisco, CA.

Surgical preparation of the rat for micropuncture
reduces U V to <10% of values in awake rats because of
a loss of 1sma volume. Plasma volume repletion (PVR)
returns UM V to values appropriate to dietary history.
The preser8tudy was undertaken to determine the role of
the proximal tubule in modulating UM V in response to
dietary Na intake. 22 rats were mairlfined on high salt
diet (HSD), Purina chow (CHOW), or low salt diet (LSD) to
provide 6, 2, or 0 mEq Na/day. Rats were studied during
hydropenia and after PVR. During hydropenia UNaV fell
to <10% of awake values in HSD rats and was similar to
that seen in CHOW and LSD rats.

Values for SNGFR, absolute proximal Na reabsorption
(APRN ), and distal Na delivery were similar in all three
groups aduring hydropenia and increased 40%, 15% and
75%, respectively in all groups following PVR. Results
following plasma repletion were:

SNGFR Filtered APR Distal Na U V FENNa Load Na Delivery Na a
nI/mm pEq/min nEq/min %

LSD 42.4 6037 2420 3617 235 0.12
CHOW 46.0 6687 2494 4192 656 0.36
HSD 41.5 6205 2372 3835 2910 1.64

Despite the similarity in distal Na delivery between
groups following PVR, UN V returned to values more
appropriate to chronic Na itake. Conclusions: 1) PVR
returns UM V toward awake values and provides a more
appropriaeasetting for studying the factors which control
salt excretion 2) alterations in filtration and proximal
reabsorption of Na play a minimal role in the renal
response to chronic Na restriction or loading of up to 16
days and 3) primary modulation of urinary Na excretion
occurs in distal nephron sites.

• DIRECT RECORDING OF GLOMER1JLAR CAPILLARY HYDRO-
STATIC PRESSURE IN THE DOG. Gary R. Marchand.
Depts. of Physiol., Univ. of Ninn., Duluth, Mn.
and Mayo Med. Sch., Rochester, Mn.

It is generally believed that glomeruli in
the dog are not accessible to tnicropuncture
because no glomeruli occur on the kidney surface.
This problem was resolved in the present study

by random micropuncture below the kidney surface
using a servo—null pressure measuring system.
In 52 direct micropunctures in 16 dogs the mean

glomerular capillary pressure was 57 3 mmHg.
The following observations support the conclusion
that the measured pressure resulted from impale-

ment of glomeruli capillaries. Accessibility of
glomeruli was demonstrated by histologic evidence
of damage to superficial glomeruli following
micropuncture. Pressure recordings were stable
and exhibited pulsatile tracings identical to

simultaneously recorded renal blood flow or
pressure. Red blood cells were observed in
surface proximal tubules during pressure measure-
ment. Glomerular capillary pressure estimated
by the stop—flow method (58 2 tnmHg) was not
significantly different from that obtained by
direct micropuncture. In addition, non—pulsatile
pressure recordings (22 2 mmHg) obtained during
random micropuncture were identical to superficial
free—flow proximal pressure in the same kidney.
It is concluded that stable, pulsatile pressure
recordings during random micropuncture below the
kidney surface provide a direct measurement of

glomerular capillary hydrostatic pressure in
the dog.
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STIMULATIVE EFFECT OF GUARYLYLIMIDODIPHOSPHATE[Gpp—
(NH)pJ ON YASOFRESSIN—INDUCED INCREMENT OF OSMOTIC
WATER FLOW OF TOAD BLADDER. Fumiaki Mtrumo, Oept.
Med. ,Kitasato Univ.Sch.Med. ,Sagamihara,Japan
A few studies have reported that the effect of

guanine nucleotides on the hormonal action was phy—
siologically examined using biological membranes,
intact cells or whole aninals, while many reports
were presented in which the stimulative effect of
guanine nucleotides on hormone—mediated increment

of the adenylate cyclase activity was biologically
proved using subfractions of oell homogenates.
Urinary bladder of the toad, Bufo bufo japonicus,

was used. After l hrs incubation, the osmotic
water flow was measured. Gpp(NH)p and vasopressin(
Vp) were added to the chamber at concentrations of
lxlO5M and 3OmU/ml respectively. To the control
chamber, Vp and ixlO5M LiCl were added[Gpp(NH)p
has 4 Lit]. Osmotic water flowof the experimental
group was significantly enhanced compared to that
of the control at 60t(l19±lO vs 9@*l3ul,p O.05),at
9O'(227±15 vs l8T±2lul,p 0.01) and at l2O'(326*21
vs 268±28u1,p O.Ol,n23) after addition of drugs.
lOAM Gpp(NH)p alone did not affect the water flow.
Gpp(NH)p could not enhance the cyclic AMP(lOmM)-
induced water flow(n12,p 0.1). lO5M adenylyl—
(n=18,p 0.1) and inosilylimidodiphosphate(n=l2,p
0.2) could not enhance the Vp—induced increment of
water flow. These findings indicate GTP or GTP
analog can enhance the Vp—induced osmotic water
flow, but ATP or ITP can not.

In summary, the present study suggest that Gpp—
(NH)p can stimulate Vp—mediated increment of adeny—
late cyclase activity of the toad bladder in the
condition of substrate and hormone depletion.

ROLE OF PROSTAGLANDINS (PG) IN FET!.L KIDNEY FUNC-
TION AND BLOOD FLOW. James R. Matson,* Jean E.
Robillard, Bridget ConsamuS,* and Fred C. Smith.
Dept of Feds, Univ of Iowa, Iowa City, Iowa.

Indomethacin (indo) is being more widely used
as medical therapy for patent ductus arteriosus in
the premature human infant. In order to study the
effect of PG on fetal renal function, 7 chronic
fetal lamb preparations (114—140 days, term 145
days) were used. In each preparation, control (C)
period data was collected prior to cyclo—oxygenase
inhibition by indo followed by experimental CE)

period dsta collection. Indo was given as a bolus
into the fetal inferior vena cava. The dose was
10 mg/kg/fetal wt. Indo caused no change in fetal
pH, pCO2, p02, plasma Na+, K+, C1, Osm, or hema—
tocrit. Indo also caused no significant change in
lothalamate clearance (C: 0.138±0.008 ml/min/gm
kidney weight (MW), E: 0.118±0.008 al/mm/gm MW),
fractional excretion of Na+ (11.3±1.56%, E: 10.1±
0.52%), free water clearance (C: 0.318±0.096 ml!

mm, E: 0.166±0.097), total renal blood flow (C:
4.25±0.5 ml/mmn/gm MW, E: 4.06±0.9 ml/mmn/gm MW)
or cortical distribution of blood flow measured by
15 micron microspheres. However, plasma renin ac-
tivity (PRA) decreased significantly (C: 3.71±0.68
ng/ml/hr, N: 2.55±0.73 ng/ml/hr, p<O.05). Fetal
urine PGE and PGF2o decreased respectively from
0.0586±0.018 to 0.0280±0.005 ng/min/gm MW (p<O.Ol)
and from 0.1373±0.066 to 0.0619±0.243 (p<0.O5).
This suggests that PG has no role in modulation of
fetal GFR or renal blood in unanesthetized and
unstressed fetal lambs. PG may have a role in
modulation of PRA secretion.

• ACID EXCRETION BY BICARBONATE-FREE PERFUSED KIDNEY.

David L. )1au4 and Maureen Garvey. New York
Medical College, Dept. Physiology, Valhalla, N.Y.

In isolated rat kidneys perfused with propion—
ate—buffered, C02-free solutions we measured per-
fusate-urine pH difference (apR) and excretion of
titratable acid (IA) and NH4. In control studies
this preparation acidified the urine and excreted

H+ ions at a rate, WE (1A+NH4), of O.5p}1/min/gm
kidney Vt. Acetazolamide, A, (5xlO4M) reduced ApR
from 0.92 to 0.20 and H+E to 0.14. This rate of
acid excretion is less than the calculated rate

for the uncatalyzed hydration of endogenous GO2,
0. 36p2I/min/gm, suggesting that ace tazolamide can

affect acid excretion by means other than inhibi-

ting 002 hydration.
When phosphate concentration of the perfusate

was raised from 3 to 12 nt, WE during carbonic
anhydrase inhibition rose to 0.65, suggesting that
proton donors other than H2C03 can serve tubular

H4 transport systems.
Urine acidification is stimulated also b'

lowering perfusate pH from 7.4 to 7.1 or (1C') from

4.0 to 1.4 mM.

pH TA NH4 W!E
Perfusate pM/min/m1GFR pJd/min/gm

kidney wt.
I. Control .92.*.06* .70±.l2* .l5.04 .51*.O9*

2. A .2c.O2 .16±.03 .lt.01 .14±.O1
3. A(l2ntl P04) .24±.02 .80±.09* ..13*.0 .65±.04*
4. A(pH7.l) .36±.02* .2].O9 .25±.01 .27±.03*
5. A(K 1.4) 34e05* .39k.lO .21±.04 .j.7*.02

*differ significantly from perfusate 2 (p4 .01)

• NON-AZOTEMIC, NON—HYPORENINEMIC TYPE 4 RENAL TUBU-

LAR ACIDOSIS (RTA) OBSERVED IN EARLY CHILDHOOD. E.
McSherry, A. Portale*, and J. Gates*. Univ. of Cal.
S.F., Dept. of Fed, and Med., San Francisco, CA.

Type 4 RTA is defined as renal hyperchioremic
acidosis (with aciduria) and hyperkalernia without
the Fanconi syndrome or sufficient bicarbonaturia
at low normal plasma bicarbonate concentrations to
implicate a proximal tubular defect. In adults,
type 4 RTA occurs commonly in association with hy—
poreninemic hypoaldosteronism and moderate azote—
mis. We studied 7 boys and 6 girls, ages 2—23
mos., with type 4 RTA not associated with azotemia
or hyporeninemic hypoaldosteronism on the Clinical
Research Center on constant metabolic diet. In the
12 non—neonates, initial mean serum [K+] was 5.5
mEq/L, mean [HCOJp 17 mEq/L (range 14.5—19.3) and
urine pH < 5.5. In each of the 13 patients, values
for plasma renin activity and 24 hour urinary ex-
cretion of aldosterone were not reduced before and

during sustained correction of acidosis. CHcO/Cin
at [HCO}p 19 mEq/L was 3—7%; at [HCOIp 24 mEq/L
7—15%. CK/Cin was fixed at < 16% at both values of

[HCO]p. With sustained correction of acidosis,
which required at least 6—15 mEq/Kg/day alkali Rx
in each patient, serum [P1 fell to high normal

values, mean [HCOJp rose to 23.2 mEqIL and normal
height was attained despite initial stunting in 6
patients. In 8 patients, now age 3—5 yrs., discon-
tinuation of alkali Rx for > 6 months has not been
associated with azotemia, hyperkalemia or clinical
evidence of an acidification defect.

We conclude that renal acidosis with the charac-
teristics of type 4 RTA can occur without azotemia
or hyporeninemic hypoaldosteronism. In infants
and young children this disorder characteristically
disappears clinically after the age of 3—5 years.
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EFFECTS OF INDOMETHACIN AND MECLOFENN4ATE ON RENAL
HEMODYNAMICS AND SODIUM REABSORPTION IN THE RAT.
Ulrich F. Michael and Laurence A. Meeks*,VA_Hospi_
tal and Univ of Ariz, Coil of Ned, Tucson, AZ.
Controversy about the effects of prostaglandins
(PG) on renal sodium handling results in part from
the fact that in some studies only indomethacin
(md) an agent with effects in addition to those
on PG Synthetase (PG—S) was utilized. The present
study underscores the importance of using more than
one PG—S inhibitor when examining potential PG ef-
fects to avoid md specific problems. Age matched
female rats on regular rat chow were anesthetized
with mactin for renal clearance studies with
hippuran (CPAH) and si-i inulin (Ci). Normal saline

(NS) was infused at a rate of 0.417 ml/min/kgBW.
After 3—5 baseline (B) urine and blood collection
periods, animals received md: 4 mg/kgBW (I), mec—
lofenamate: 5 mg/kgBW (II) in the appropriate sol-
vent (1.12 ml/kgBW) and in doses shown previously
by others to inhibit PG—S. Group III received
just NS (1.12 ml/kgBW). The NS infusion was con-
tinued at the same rate for 3—5 collection periods

(A). Results: SEM:

CIN CPAH UNaV FENa
(mi/mm/kg) (mi/mm/kg) (mxojmin/kg) (%)

I B 9.7 0.4 24.5 1.2 27.9 8.0 1.9±0.5
(5)A 7.7 0.61- 20.0 2.11- 8.9 3.21- o.9±o.3t
II B 9.5 0.5 23.8 0.6 28.0 3.6 2.1±0.4
(5)A 9.4 0.6 24.6 0.6 24.7 3.6 l.9±0.3
t: p<O.S or less within groups, §: p<O.OS or less
between groups. ( ) no. of animals. Except for a
6.5% decrease in CIN, there were no differences
between B and A in III. These data indicate that
the decrease in renal hemodynamics and sodium ex-
cretion of I probaoly is mediated by md effects
other than those on PG-S.

• OUABAIN BINDING TO EPITHELIAL CELLS (LLC-PK1) IN
CULTURE. J.W. Mills, J-M Dayer*, A.D.C. Macknight*
and D.A. Ausiello. (intr. by A. Leaf) Dept. of
Medicine, Mass. Gan. Hosp., Boston, MA.

Employing 3H-ouabain as a marker for the Na+_

pump (Na+_K+_ATPase) we investigated the relation-
ship between ouabain binding and Na+ in cultures of
LLC-PK1 cells, an established epithelial cell line
derived from P16 kidney. Confluent cultures were
exposed to 21iM }l-ouabsin (H-0) for up to 60 mm.

Binding in MalICO3 bufferedNaRiner's solution
(Na-R) containing 150ii64 Na (37°C) was compared to
binding in an essentially Na-free environment. To
achieve this cells were washed repeatedly for two
hours in choline bicarbonate buffered Ringer's so-
lution (Cho-R) in which choline chloride replaced
all NaCI. This procedure reduced cell Na+ content
to < 0.04 pmoles/mg protein. After a 30 mm expo-
sure in Na-B, l-l-0 binding to LLC-PK1 cells was 6.2
x l0 mol./cell. In Cho-R the value was 0.8 x 1O5
mol./cell. After a 60 mm exposure the values we
9.4 and 1.1 respectively. The low value in Cho-R
is not due to any irreversible damage to the cells.
Restoring Na+ to cells washed for three hours in
Cho-R resulted in normal levels of binding. The
binding in Cho-R may not all be related to "binding'
of 3H-0 to the Na+_pump but could be trapping of
unbound ii-0 within the epithelial sheet. After
exposing the tissue to l03M unlabeled ouabain for
60 mm in order to bind all the Na+_pump sites, and
then conducting the normal incubation and wash pro-
cedure for 3H-0, the amount of label retained by the
tissue, and presumably not bound to pump sites, is
311 of the value obtained in Cho-R. Thus, between
90 and 95% of the ouabain binding that occurs in
LLC-PK1 cells requires Na+ and very little can be
attributed to b4nding to a pump functioning in
other than a Na -transport mode.

STOP FLOW STUDIES OF SOLUTE PERMEABILITY IN RABBIT
INNER MEDULLARY VESICLES. B.5. Mlsanko*, T.E.
Andreoli, G. Sachs*, 6 R. Jackson*: (lntr. by E.A.

Rutsky). Nephrol. Res, 6 Training Ctr., Depts.
Med. and Physiol., Univ. of Ala. in Birmingham,

Birmingham, AL.
A plasma membrane fraction was isolated from

rabbit kidney inner medulla by differential and
zortal density-gradient centrifugation. The mem-
brane was enriched in Mg-ATPase and KCO3-stimula-
ted ATPase; the latter was insensitive to mito-
chondrial AiPase inhibitor (Horstman 6 Racker, .J.
Biol. Chem. 245:1336, 1970) and oligomycin. The
activities of Na-K-ATPase, SDH, and RNA were low.
The fraction did not contain an endogenous sub-

strate for cyclic—AMP dependent protein kinase.
Cyclic-AMP Independent and low levels of cyclic-
AMP dependent protein kinase activity were also
present. Ionic permeability was studied by mea-

suring light scattering intensities using a stop
flow apparatus (Aminco—Morrow) attached to a dual
beam spectrophotometer. Application of an osmotic

gradient (100 mM) results in a rapid shrinkage
(Increase in light scattering) followed by re—
swelling due to solute re-entry. The half time
(t½) for shrinkage remained the same for all sol—
utes (approx. 800 msec). The t½ (mln) for re—
swelling of the vesicles with various solutes are:
MaCi 2.24 ÷ 0.13, NaSCN 1.81 + 0.09, NaSCN ÷

amllorlde I1O) 2.58 0.07, KC1 3.07 + 0.16,
ISCN 3.08 0.14. From this we conclude that:

1) the vesicles are osmotically active; 2) Sodium
permeability exceeds that for potassium and the
former is sensitive to amiloride inhibition.

BP.TURP,TIC* OF RENAL BFPA ADPENE13IC RECEPTORS IN
THE EXX3. S. Mntganery*, P. Jose, L. Slotkoff,
P. Calcagno and G. Eisner. Geergetciwn University
Medical Center, Depts. of Peds., Physiol., and
Biophysics. Washington, D.C.

Renal vascular responses to alpha and beta
adrenergic agonists have been shcn to be greater
in the puppy as caipared to the adult dog. To
further define the mechanisms for these age
related differences in adrenergic sensitivities,
we characteriZed renal beta adrenergic receptors
in puppies and adult dogs. Partially purified
renal plasma meobranes (1475 xg) fran the outer
cortex and inner cortex were obtained by
differential centrifugation techniques. Beta
adrenergic receptors were identified using
3H-dinydroalprenolol. Dissociation constant (Nd)
and receptor occupancy (H0) were analyzed fran
the Scatchard plot. In one week old puppies the
Nd (29.41) and Ho (0.3824) in inner cortical
innbranes were similar to adult values (X
33.81, Po = 0.4483). However, in outer cortical
resabranes in the puppy, Ed (172.41) and B0
(1.379) were higher than respective values in
adults (ö = 95.45, P0 = 0.600) p < .osj. B'z
9 weeks of age Ed and H0 in the outer cortex were
similar to those obtained in adult dogs. This
centrifugal maturation of beta receptors is
similar to the maturatiorial pattern previously
described for glanerular filtration rate, renal
blood flow, nephron anatany and adrenergic
innervation. These findings also support our
earlier studies suggesting that alterations in
renal vascular sensitivity of the developing
kidney are related to changes in outer cortical
areas.



• MORPHOLOGIC EVIDENCE FOR TEAMSTER OF AGGREGATED
INTRAMEMBRANOUS PARTICLES (IMP) FROM CYTOPLASMTC
TO LUMINAL MEMBRANES IN VASOPRESSIN (ADH)-STIMU—
LATED EPITHELIAL CELLS OF TOAD URINARY BLADDER.
3. Muller', W.A. Kachadorian, and V.A. DiScala,
Renal Serv., USPHS Hosp., Staten Is., NY.

In freeze—fracture (FF) prepsrations of toad

urinary bladder, linear arrays of agEregated IMP
sre seen on the protoplasmic (P) face of luminal
membrsne of granular cells sfter ADH stimulation,
while complementary grooves are seen on the apposed

exoplasmic (E) face. This alteration specifically
correlates with ADH—induced changes in water per-
meability. Cytoplasmic structures whose membranes

contain similarly arranged particles or grooves
have been described in both resting and ADH—stiau—
lated bladders. In thin section, invaginations of
the luminal memhrane are seen in ADE—etimulated

bladders. Their diameter (0.12±0.01 pm) corresponds
to that of cytoplasmic structures with particles or

grooves measured inFF preparations (0.11±0.01 pm).
Continuity between these cytoplasmic membranes
(which are not granules) and the luminal membrane
was directly observed in favorable fractures. Fus-
ion of tubular cytoplasmic structures with the lum—
inst membrane causes round, ice—filled depressions
(0.13±0.01 pm diameter), sometimes associated with
aggregates, on fracture face P. These fusion events
were less numerous than, but linearly related to,
the number of aggregates counted in the same pre-

parations (r=0.7l; n=7B; P<0.Ol). Taken together,
our observations suggest that the aggregated IMP
seen in luminal membrane after ADH stimulation are

transferred pre—formed by fusion of cytoplasmic
with luminal membrane.

PROSTAGLANDIN E2 (PGE2) AND ACETYLCHOLINE (ACh):
EFFECTS ON RENIM RELEASE (RR) IN THE INDOMETMACIN
(IN) TREATED DOG.L. Nascflnento, A. FiaIlo*,
J.Figueroa*,R.Martinez* and M.Martinez—Maldonado.
Research & Medical Services,VA Hospital & Dept. of

Physiology School of Medicine, University of
Puerto Rico, San Juan, Puerto Rico.

We have previously demonstrated that PGE2(2pg/
mm) and ACh (4Opg/min) do not alter renin release
(RR) when infused into the renal artery of normal
dogs.This study evaluates the effects of intra—
renal administration of these vasodilators on RR

in animals pre—treated with IN(2mgIKgIBW) .Horeover,
the effect of F on RR was evaluated durinE PG
system inhibition.The administration of F(5mg/Kg/
SW) to dogs (n=7)pre—treated with IN failed to
elicit an effect on PRA(C,12;IN,5.6;F,7.6 ng/ml/
hr);subsequent intrarenal infusion of POE2 (2pg/
mm) significantly raised PRA (14.B ng/aljhr,
p<O.05)and renal vein renin activity (RVRA:C,1O;

IM,6.O;F,9.7;PGE2 32.2 ng/ml/hr,p<D.OOI).lntra—
renal infusion of ACh (4Opg/min) (n5)did not eli-
cit an effect on RR (C, 5;IN,5.2;ACh,4.9,MS) de-
spite the fact that RPF was restored to control
levels in both PGE2 and ACh groupe.UN V increased
in the first half hour but decreased to control
levels at the end of the first hour of ACh infu—
sion.In summary: (1)PGE2 enhanced RR in IN—treated
animals; (2)ACh, despite similar effect on hemo—
dynamics,did not have an effect on RR. The effect
of exogenous PGE2 is uncovered by inhibition of

endogenous prostaglandin synthesis. The results
suggest that a steady level of prostaglandin syn-
thesis is required to sustain the responsiveness
of the renin secretory system.

MODIFICATION BY INDOMETHACIN (IN) OF THE EFFECT OF
FUROSEMIDE (F) ON RENIN RELEASE (RR) IN VOLUME EX-
PANDED DOGS AND RATS. L. Mascimento,A. Fiallo*,
R.Martinez*, R.Baquero*,J.Ayala* and M. Martinez—
Maldonado. Research & Medical Services,VA Hospital
San Juan & Dept. of Physiology, University of
Puerto Rico, San Juan, Puerto Rico.

We have previously demonstrated that F in-
creases renin activity (PRA) regardless of the
status of the extracellular volume.This study eva-
luates the relationship between the prostaglandin
(PG) system and RR by F in different species. F

(Smg/Eg/BW)enhanced ER in dogs (n=6) undergoing
extracellular volume expansion (8%BW) with 0.9%

saline (PRA:C,16.5;VE,7.9;VE+F,23.4 ng/ml/hr
p<O.02).This effect was not observed when dogs

were pre—treated with IN(2ag/Eg/BW):C,2.B;VE+IN,
1.4;VE+F,l.2ng/ml/hr.In the hydropenic dog a simi-
lar F dose significantly increased PEA (C,9.6;F,
46.6 ng!ml/hr p<O.OO1)while no effect on ER was
elicited by F administration on IN—treated (H6)

dogs(C,9.O;IM,9.4 F,1O.1 ng/al/hr).IN significant-
ly decreased GFE and EPF (p<O.OO1) in the dog,
while no further changes were observed when F was
superimposed on IN treatment.In normal rats (n10)

undergoing VE(5%BW) with 0.9% saline, F signifi-
cantly increased RR(C,31.9,VR,13.1;VE+F,36.3ng/mlJ
hr p<O.OOI).Pre—treataent of rats(n9)with IN (2
mg/Eg/BW)did not have any effect on RE elicited by

F(C,36.8;VE+IN,12.6;VE+F,22.9ng/al/hr,p<O.02).IN
did not cause alterations in GFE in the rata.Our
data demonstrate (1)F increases ER regardless of
the status of the extracellular volume in both
species.(2)lN block the increase in ER elicited by
F in the dog but fails to do so in the rat.Studiea
of the PG system using IN must take species dif-
ferences into consideration.

DECREASED WATER CLEARANCE (CMOM) WITH GLUCOCDRTI-
COlD IMSUFFICIEMCY (GI) D. A. Mash, 3. S. McNeil,
D. E. Rutkua, W. G. Merene* and W. N. Rarnett*
Walter Reed Army Medical Center and Walter Reed
Army Institute of Reaearch, Washington, 0. C.

Mechanisms responsible for decreased CHOM with
GE are not clear. Adrenelectomized dogs maintained
daily with nexamethasnne, OOCA, and 100 mEg Sodium
were studied in the alert conscious state. Vascu-
lar catheters allowed evaluation of CMDM, GFR, REF
(rnicrosphares), renin activity LPRA), and plasma

vasopressin (PV). Urethral catheters were placed

for assay of prostaglandin E (UPG) and cyclic-AMP
(RE) . Animals received a standard water load. Each
was studied 48 hours off Dexamethasone and in the
glucocorticoid sufficient lOS) state. Meclofena—
mate, 2 mg/kg, was given after 3 periods.

The rate of CMOH was decreased with GI, 22.9
l.g (S.E.) vs 10.4 2.6 mi/tOO ml GFR, p < .01.
This did not appear due to mean BP (120 8.2 vs

120 8.4 mmMg) , GFR (51.8 + 3.1 vs 48.7 .8

ml/min) or REF (358.5 vs 352.2 + 2g al/mm).
Minimal urine osmolarities were also similar, with
values < 45 mosm/L in each group. Consistently,
PEA was < 1 ng/ml/hr, PV by RAI was < .4 (1 IU/ml,
and UC was low with no variation. Meclofenamate
resulted in decreased UPG in GB animals from 2.8
.8 to 1.2 .3 ng/min. There was no significant

change in CMDM (17.8 2.2 vs 15.8 2.5 ml/1DO ml
GrE). Also, with GI no CMOH change was noted after
Meclofenamate.

Results suggest that decreased CMOM with GI is

in part independent of NP, GFR, RPF, ADM, and dis-

tal nephron permeability. Other factors limiting
distal delivery as a consequence of GI must be
considered. These do not appear to be due to

changes in renal prostaglandin production.
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• VASOPRESSIN-LIKE EFFECTS OF THE ANTIMITOTIC
AGENT GRISEOFULVIN. A. Natos, W. Kachadorian
and A. Taylor, Dept. of Physiology, Cornell Univ. Med.
College, New York, N.Y. and Renal Service, USPHS
Hospital, Staten Island, N. Y.

Coichicine (an agent that binds to tubulin) has pre-
viously been shown to inhibit vasopressin (VP)-induced
water movement and iutramembrane particle aggrega-
tion in toad urinary bladder, indicating that cytoplasmic
microtubules are involved In the action of the hormone.
To explore the role of microtubules, we have examined
the effects of griseofulvin (GF) (an antimitotic agent re-
ported to bind to microtubule-associated proteins) in
isolated toad bladder preparations. GF has been found
to stimulate osmotic water flow, mimicking the VP re-
sponse: with GF 2.5 x 1O —1 x lO M present in the
serosal medium, water flow increased after a lag of
5—10 mins, peaked at 30-60 mins and returned to base-
line after 3 hrs. The effect was dose—dependent and
reversible. After 3 hrs preincubatlon with GF 104M,
the hydrosmotic response to VP 20 mU/mi was un-
altered. GF slightly inhibited the basal rate of Na
transport across the bladder (SCC fell by 9 3% (n=9,
p 0.05) over 60 mlns) but had no effect on the natri-
feric response to VP. Freeze fracture electron mi-
croscopy of bladders exposed to GF has revealed the
presence of particle aggregates in apical membranes of
granular cells in association with CF—induced water
flow. These findings indicate that GF can exert VP-
like effects in the toad bladder, specifically inducing
both osmotic water movement and the appearance of in-
tramembrane particle aggregates,possibly through an
influence on microtubule function.

• INFLUENCE OF VASODILATORS ON GLOMERULAR FILTRATION
OYNAMICS IN THE DOG. L.G. Navar, C.E. Thomas*, P.O.
Bell*, and F.F. Adams. Univ. of Alabama Medical

Center, Birmingham, Alabama.
Previous studies in the rat have suggested that

vasodilators may cause a decrease in the glomerular

filtration coefficient (Kf) thereby preventing man-
ifestation of a plasma flow dependency effect on
GFR. To evaluate this hypothesis further, micro—
puncture experiments were conducted in dogs exam-
ining the effects of intra-arterial infusions of

either acetylcholine (n6) or bradykinin (n5). All
measurements were taken at reduced levels of renal

arterial pressure (85—90 mmHg) to minimize the pos—
sibil ity of overestimation of single nephron GFR

(SNGFR) and glomerular pressure (GP) that might
occur as a consequence of proximal tubule blockade.

In response to the vasodilators, single nephron
plasma flow increased from 1914+26 (SE) nl/min to
302+50 ni/mm, but SMGFR was not changed (59+5 vs
62+5 nl/min). Thus, filtration fraction and esti-
mated efferent arteriolar colloid osmotic pressure
decreased significantly. Estimated GP (based on the
sum of stop flow pressure and plasma colloid Os-
motic pressure) was 57.5+1.3 mmHg during control
and was 58.6+1.4 mmHg during the vasodilated state.
Proximal tubule pressure increased from 19.9+1.3mm

Hg to 23.5+1.5 mmHg. Average effective filtration
pressure was not significantly altered (15.6÷1.1 vs

16.4+1.3 mmHg). Control Kf averaged 4.l÷.54 nl/(min
•mmH) and was not altered during vasodilation (4.
o÷.48 nl/(min.mml-Ig). These results do not support
the view that Kf is altered by vasodilators and
demonstrate that SNGFR is not influenced greatly in

the dog by specific increases in glomerular plasma
flow when the other determinants of glomerular fil-
tration are not altered.

EXCRETION OF SALINE LOAD IN NEWBORN PIGLETS:

EFFECT OF BSA. Jeffrey L. Osborn,* Jerry B. Hook,
and Michael 0. Bailie. Michigan State University,

Dept. of Physiology, Pharmacology and Toxicology
and Human Development, East Lansing, Michigan.

To investigate the effect of plasma albumin
concentration on neonatal renal function after

saline loading, piglets 1—5 days of age were
volume expanded at 2% and 8% of the body weight
over 30 minutes. Piglets were initially anes-
thetized with a nitrous oxide-oxygen mixture and

ketamine. Following surgery, animals were placed
in a sling and allowed to recover from anesthesia.
Total renal blood flow (RBF) and outer to inner
cortical blood flow ratio (0/I ratio) were measur-

ed using radioactive microspheres. Following low
volume expansion (2% of BW), urine flow rate ()
and fractional sodium excretion (F Na+) increased
after saline (5) and saline with albumin (BSA).
Only BSA increased RBF. Neither S or BSA altered
0/I ratio, hematocrit (Hct), filtration fraction
(FE) or glomerular filtration rate (GFR). After

high volume expansion (8% BW), S increased and
F Na+. BSA also increased i but inhibited the
natriuresis observed after volume expansion. S
increased FF but did not change GFR, Hct, RBF or

0/I ratio. Conversely, BSA increased GFR, RBF,
0/I ratio and decreased Hct but did not change FE.
These results suggest that addition of albumin to
an acute volume expansion fluid may increase
vascular volume but does not enhance renal salt
excretion. This result may be due to a shift in
blood flow to the less developed outer cortical

nephrons where increased peritubular capillary
oncotic pressure facilitates salt and water re-

absorption.

RENAL CLEARANCE D MICROPUNCTURE STUDY OF
GENTAMICIN IN THE RAT. Nahed M. Osman*, and
Gaspar Carrasquer* (intr. by John C. Passmore).
University of Louisville, Dept. of Medicine (Neph-

rology), Louisville, Kentucky.
Experiments were designed to study the excre-

tion of 3H-gentamicin using the clearance and the
micropuncture techniques. The clearance of genta-
micin (Cgen) and tubular fluid to plasma (TF/P)
micropuncture values from proximal (PT) and distal
(DT) tubules were compared to similar parameters
for 14C-inulin (in). The ratios TF/P(gen)/TF/P
(in) were 0.58 0.05 in PT and 0.50 0.07 in

DT; the Cgen/Cin ratios were 0.61 0.03. Admin-

istration of 1 m mole/kg of arginine, a reabsorb-

able, organic cation, or 67.5 p mole/kg acetazo-
lamide, a secreted organic anion did no affect
the clearance of gen versus in. When N -methyl-
nicotinamide (NNN), an organic cation secreted in
the PD was administered in amounts of 347.6/i mole
/kg of 4'!. NMN followed by a maintenance infusion
the following values were obtained: the TF/P(gen)
/TF/P(in) in PT were 0.64 0.1 (MEN), not differ-

ent from control values 0.61 0.06 (p) 0.6);
the TF/P(gen)/TF/P(in) in DT were 0.28 0.04 (NN11),

significantly lower than control values 0.63

0.08 (p '(0.001); the C(gen)/C(in) were 0.53
0.03 (HEN), significantly lower than control

values 0.63 0.02 (p < 0.01). Data suggest bidi-

rectional transport of gentamicin: reabsorption
in the proximal convolutions by perhaps a non-
specific mechanism; and secretion in the straight
portion of the proximal tubule by an organic

cation transport system.
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FACTORS INFLUENCING PLASMA POTASSIUM (K) AND PHOS-
PI4ORUS (P) RESPONSE TO METABOLIC ACIDOSIS. James
Oster, Guido Perez, Albert Castro*, and Car1
Vaamonde, VA Hasp. & Depts. Med. & Path., Univ. of

Miami Sch. of Med., Miami, FL.
The acid anion influences the changes of K and P

induced by short—term (1—3h) metabolic acidosis

(MA). To study the mechanism(s) responsible for
these changes during more prolonged acidemia we
measured UKV, UpV and plasma glucose (6) and in-
sulin (I) in dogs infused with .45% NaC1 (control,
C), HC1 and lactic acid (LA) for 6h. Plasma K
(mEq/l), P (mg/dl) and pH were:
Time C(n=fl IIC1(n=7J Qj

0 pH 7.39±.02 7.37±.02 7.36±.O1

K 3.5±.l 3.4±.l 3.2±.3

P 4.4±.3 4.7±.4 4.9±.1

2h pH 7.37±.O2 7.23±.O2t 7.22±.O2t
K 3.5±.l 3.9±.l § 3.1±.3

P 4.2±.l 4.1±.3 4.9±.3
4h pH 7.35±.O2 7.l9±.D2t 7.22±.Oli-

K 3.7±.l 4.5±.2 §1- 3.6±.2 §

P 4.3±.2 4.9±.3 5.7±.2 §1-

5h pH 7.36F.02 7.l6±.O2i- 7.23±.Oli-
K 3.8±.2 4.9±.4 §1- 3.7±.3
P 4.2±.2 5.l±.4 5.7±.) §t

X±SE; P<.05 or less; O vs 2,4,5h; i-acid vs C. A
prompt rise in K followed HC1; with LA, K declined
first (lh), then rose above baseline by 4h. P rose
after LA. Cumulative 6h U(V and UpV did not differ
C 17±12 mEg & 240±41 mg; HC1 26±3 & 140±29; LA 19±
5 & 218±22. 6 and I were not differenct between
groups. We conclude: the acid anion provides the
major influence of metabolic acidosis on K and P.
The differing K and P responses to 6h duration HC1

vs LA acidosis are not influence by renal K and P
excretion or G and I levels.

COMPARISON OF NATRIURESIS FOLLOWING EXTRACELLULAR
VOLUME EXPANSION IN THE RAT AND THE RABBIT. Cobern
Ott, Richard Vari* and Shirley Whitescarver*.

Dept. Physiol., Univ. Kentucky, Lexington, KY.
Many studies have used the isolated rabbit

tubule to determine renal tubule characteristics.
Few studies have determined the whole kidney re-
sponse of the rabbit to physiological manipula-
tions especially as compares to other animal nodels.

This study compared the natriuretic response of Ihe

rabbit vs the rat to extracellular volume expan-
sion. Under pentobarbital anesthesia 3 control
clearance periods were obtained and the animals
were infused with .9% saline for 30 mm. Urine
output was matched with the saline infusion and 3
experimental clearance periods taken. Six rabbits
were expanded by 3% body weight and 7 rats expan-
ded by 4% body weight. Results are mean SEM.

BP (niiiHg) GFR (ml/min) FENa (%)

Rat Rab Rat Rab Rat Rab

Cont 142 107 1.02 5.31 1.17 1.99

VE 148 107 1.20 5.30 4.71 9.65

6 1 0.17 0.23 3.54 7.65

Fractional sodium excretions were no different
during control. However, fractional sodium excre-
tion was over twice as great after only 3% expan-
sion in the rabbit vs 4% expansion in the rat
(P < .05). The results show that in vivo the rab-

bit kidney is very sensitive to changes in extra-
cellular volume.

• EFFECT OP ACUTE I'ROSPHATE DEPRIVATION (PD) ON
PHOSPHATE REABSORPTION (PR) IN THE RAT NEPERON.

E. Pastoriza*, C. Lechene and G.J.. Kaloyanides.

Nephrology Division, UCLA San Fernando Valley
Program and VA Hospital, Sepulveda, CA and
Physiology Department, Harvard Medical School,
Boston, MA.

PR was investigated in control rats (diet P=
1.62) and rats fed a low (<.02%) P diet for 2
days. Studies were pert oiined in intact (I) rats

and in acutely thyroparathyroidectomized (TPTX)
rats before and after PTH infusion (2 U/br).
Single nephron GFR was similar in all groups. In I
rats plasma P was not different in C and PD rats.
Fractional delivery of filtered P (FDP) was lower
in PD than in C rats: late proximal (LP) 15±3 vs
32±17.1-; early distal (ED) 5±0.2 vs 26±27.1-; urine

(U) 0.1±0.02 vs 18±0.57.1-. Fractional reabsorption
of filtered P (FRP) was greater in PD than in C
rats In the proximal tubule (PT) (85±3 vs 68±17.1-)
but not in the ioop of Renle (LII) (10±3 vs 6±2%).
In TPTX rats FOP (7.) was:

Control Phosphate Deprivation
12 ED U LP ED U

TPTX 27±1 9±2 1±0.7 9±1 5±1 .05±.02

PTh 42±21- 35±21- 31±21- 23±31- 6±1 2±0.61-

(t=P<.Ol; *=P<.O5). In C rats PTH decreased FRP
in PT from 72±2 to 57±27.1- and in LII from 19±3 to

7±17.1-. In PD rats REP in PT decreased from 91±1
to 77±37.1- but increased in LII from 4±0.5 to 17±37.1-

after PTR. Conclusion: PD enhances P reabsorption
in PT. This effect is not mediated by a decreased
response to PTU. In contrast to the PT, PTII does
not inhibit P reabsorption in the LII of PD rats.
Thus, the LII plays a najor role in the renal con—
servation of P in response to PD.

• THE RENAL HANDLING OF GENTAI'IICIN(G).
V. Bennett and C. Porter (Intr. by N. Hartnett).
U of Oregon and U of Louisville Health Sciences
Centers. Portland, Ore, and Louisville, KY.

The precise mechanisms of renal G handling
remain undefined. Clotnerular filtration and
tubular reabsorption have been proposed but C
uptake in renal slices, an in vitro correlate of
secretion, suggests that secretion may also occur.

To evaluate G handling, the oxygen dependent
portion of 31{—G uptake in rat renal slices was
determined in the presence of io6 to lcr3M para—

aminohippurate(PAH), N—methylnicotinamide(NNN),
the basic amino acids, poly—lysine (mol. wgt.2000)
and the new aminoglycoside netilmicin. Conversely,
the effects of io6 to iO-I.i G on PAll and NMN
slice uptake were also measured. PAD and the basic
amino acids had no effect on C uptake. NMN at
io— led to enhanced G uptake (slice to media
ratio (s/N) 4.83±.04 vs. control 3.82±.48, p<.OOl).
However, C had no effect on NMN slice uptake at
any concentration. Inhibition of G uptake was
seen with poly—lysine at io— (S/N 0.89±. 19 vs.
control l.67±.66, p<.O25) and with all concentra-

tions of netilmicin (p<.OOI), the in viva signif-
icance of which is yet to be defined. We conclude
that C may be at least partially secreted and is
handled by mechanisms distinct from PAR and NMN,

the latter apparently facilitating G transport at

high concentrations.



PRAZOSIN AND RENAL HEMODYNANICS:ARTERIOLAR VASODI-
LATION DURING THERAPY OF HYPEB.TENSIOLRA Preston*,
DT O'Connor*,J Wall*,RA Stone, VA Hospital and
University of California, San Diego, CA.

We have performed an analysis of intrarenal hemo-

dynamic changes induced by the vasodilator prazosin
(P). We studied 10 white men with essential hyper-
tension on no drug(ND)and P for 1 month each. We
measured mean arterial pressure(MAP in mmHg),total

serum protein concentration(TP in gm/lOOcc),whole
blood volume(WBV in cc) using Cr51 labelled rbc's
and 1-125 labelled albumin,creatlnine clearance
(Ccr in cc/mm) and renal clearance of p-aminohip-
purate from which we derived renal blood flow(RBF
in cc/mm). Using these parameters we calculated
total renal vascular resistance(Rt),afferent arte-

riolar(R.a),efferent arteriolar(Re) and venular(Rv)
resistances from derived formulae, expressed in

dyne-sec/cm5. We analyzed our data using paired
t—tests. Results as mean SF21:

MAP WBV Ccr RRE Rt Ra Re Rv
mmHg cc cc/mm dyne-sec/cm5

ND 119 5900 114 1070 7034 3498 1954 1581
80

P 102 5967 105 1119 5707 2595 1693 1419
6 89

(p)<.OOl MS NS MS .03 =.02 NS NS
Control of MAP(p<.00l) with P was accompanied by
reductions in both Rt(p=.03) and Ra(p..02) while Re
and Rv did not change. Ccr,RBF and WBV were not al-
tered. We conclude: 1)P causes intrarenal afferent
arteriolar vasodilation simultaneous 'with its re-
duction of MAP. 2)this resistance change allows
maintenance of adequate renal perfusion and glomer—
ular filtration despite decreased perfusion pres-
sures.

• PROPRANOLOL INDUCED RENAL VAS0CONSTRICTt0N DIMIN-
ISHED RENAL PERFUSION AND GLOMERULAR FILTRATION.RA
Preston*,DT O'Connor*,RA Stone.VA Hospital and U of
California, San Diego, CA.

We have investigated the effects of propranolol
(P)on renal function and intrarenal hemodynamics in
13 white men with essential hypertension. Study pe-
riods consisted of no drug(ND)for 1 month and
steady state P titrated to normalize mean arterial
pressure(MAP in nznHg). We measured whole blood vol-
ume(WBV in cc)using Cr51 rbc's and 1-125 albumin,

supine plasma renin activity(SPRA in ngAI/ml/h),
creatinine clearance(Ccr in cc/min)and renal clear-
ance of p-aminohippurate(Cpah in cc/mm). Using de-
rived hemodynamic formulas we calculated total re-
nal vascular resistaace(Rt),afferent arteriolar re-
sistance(Ra)and efferent arteriol,ar resistance(Re),
all expressed in dyne-sec/cm5. Results were ana-
lyzed with paired t-tests and appear as mean + SF24:

_____________ P
92.5 2.8 We found that con-
5984 259 trol of MAP(p<.OOl)
.80 .44 with P was accom-
94 5.2 panted by signifi-

523 21 cant reductions in
7642 499 both Cpah(p.02)
3552 309 and Ccr(p=.05).
1832 165 These changes were

significant increase in Rt(p=. 02)
accounted for by an increase in Ra(p=.03). Re did
not change. We observed no changes in WBV or SPRA.
We conclude:1)control of MAP with P results in mod-
est but significant deterioration in glomerular
filtration and decreased renal perfusion. 2)these
changes are the result of P induced afferent arte-
riolar vasoconstrjctjon and are independent of WBV
and SPRA.

PARTIAL PURIFICATION AND FURTHER CHARACTERIZATION
OF NATRIURETIC FACTOR FROM RAT KIDNEY. S.R.V.
Raghavan,* Yitzak Havazelet,* and Harvey C. Gonick.

Dept. of Med., UCLA Med. Ctr., Los Angeles, Calif.
We have previously shown that a single Sepha-

dex G-25 gel filtration fraction (Fraction IV) of

boiled kidney homogenates from volume-expanded
rats contains a natriuretic factor which not only
causes natriuresis when injected into bioassay
rats but also inhibits the short—circuit current
(SCC) across isolated frog skin and inhibits rat
kidney Na-K—ATPase activity in a dose—dependent
manner. In the present study cortex and medulla
from kidneys of volume—expanded rats were separated

prior to homogenization and gel chromatography.
Fraction IV (500Mg) from cortex but not from
medulla inhibited 5CC significantly (SCCcortex =
—24.7 + 4.5%;SCCmedul1a +0.6 + 6.0%). The
Sephadex G-25 fraction of whole kidney homogenate

was further purified through acrylamide gel
electrophoresis. Dose-response curves, using both
the SCC and Na—K—ATPase assays, indicated an
approximately 50-fold purification of the
natriuretic factor. Activity was lost after one
hour incubation with trypsin or fresh kidney
homogenate but was preserved after incubation with
chymotrypsin. These studies verify the low
molecular weight peptide character of the
natriuretic factor from rat kidney and suggest that
the site of action (or production) is the cortex.

A MODEL OF THE RENAL CIRCULATION AND GLOMERULAR
FILTRATION USING NETWORK THEORY. S. Randall
Thomas, Donald C. Mikulecky and Donald E. Oken*.

Depts. of Physiology and Medicine, Medical College
of Virginia, Richmond, Va.

Studies of glomerular dynamics require the
measurement of arterial blood pressure, glcimerular

capillary pressure, SNGFR, post—sf ferent arteriolar
pressure, colloid oncotic pressure, and tubule

hydrostatic pressure, parameters which are inti-
mately interdependent. With present models, the
individual components of glomerular dynamics are
generally treated under steady state conditions

and do not take into account the effects of such

factors as pulsatile flow, blood viscosity changes,
or alterations in glomerular capillary surface

area. A model of the renal circulation has been

developed using network theory. This approach
gives a non—static, holistic, self—adjusting
system which permits the determination of inter-
relationships between resistances, fluxes and

potentials under both steady state and non—steady
state conditions. Using this technique, dependent
phenomena such as capillary oneotic pressure and

viscosity are allowed to "float", and the effect
of changes in individual glornerular resietances,

blood and plasma viscosity, pressure wave form,
glomerular capillary surface area and hydraulic
conductivity on filtration pressure and all the

other parameters that are affected by such changes
can readily be assessed. The application of net-

work theory to this system offers a powerful tool

for the study of the renal circulation.
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Cpah 619 44
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NATRIURETIC RESPONSES TO EXTREMES OF SODIUM (Na+)
INTAKE IM NORMAL MAK. L.I. Rankin, F.C. LUft, L.
R. Willis, M.M. Weinberger. Dept. of Medicine,
Indiana University Medical Center, Indpls., IN.

To cheracterize the natriuretic capacity in man
at extremes of Na+ intake, we studied 6 normal men
who received regimens as follows: Na+ intake 10
mEojd x 7d, 300 mEq/d x 3d, 800 mEq/d x 3d, and
1500 mEq/d (800 p.o., 700 i.v.) x 3d. Potassium
deficits were replaced by oral KC1. Na+ balance
was attained at each level after which 2L normal
saline were infused over 2hr at the 3 lower Na+

levels. Mean blood pressure (MAP), CCr, Cppjj,
FEwa and FEE were monitored. Selected data are
tabulated below (mean SEM, *p<OOS)
Na (mEg/d) 10 300 800 1500
Control (C)
MAP (mm Mg) 88+2 87±4 89±4 89+4

Saline (5)
MAP (mm Mg) 91+2 98+3* 100+6* ——

C FENa (%) 0.22+0.04 l.9-'-0.2 4.5+0.8 5.g+1.6
S FE5 (%) 0.57±0.12* 3.5+0.6* 5.9+0.8 _:

Saline caused a detectable natriuresis at the
10 and 300 maq/d Na+ balance levels; however ele-
vations in MaP occurred only at the 300 and 800
mEq/d Ma+ levels. FEx increased in response to
saline only at the 800 mEq level of Ma+ intake (p<

0.01). CCr and CPAM ware unchanged (10 mEg Na+
level) or decreased (300 and 800 mEg Na intake, pC
0.01) in response to saline.

The data suggest that a natriuresis in response
to an i.v. saline load may be independent of
changes in GFR, renal blood flow, and M8P. The
natriuretic responsiveness of the subjects de-
creased at increasing levels of salt balance. The
maximum capacity of normal man to excrete a salt
load appears to be approached at an FEMa of 6%.

• RENAL RECEPTORS SENSITIVE TO THE IONIC
COMPOSITION OF PELVIC URINE. Giorgio N.
Recordati,* Nicholas G. Moss,* Simonetta
Genovesi* and Paula Rogenes.* (Intr. by C.W.
Gottschalk) Depta. of Physiology and Medicine,
Univ. North Carolina, Chapel Hill, USA and

tat. Ric. Cardiov., Univ. Milan, CNR, Italy.
It has been thought that nechanoreceptora re-

sponsive to changes in pressure provide the in-
crease in afferent nerve activity observed dur-
ing reflux of urine into the renal pelvis. We
reexamined this in anesthetized, nondiuretic

rats, by recording afferent activity from the
nerves of the right kidney after a catheter was
inserted at the ureteropeivic junction to al-
low free urine flow, admit teat solutions, and

constantly monitor pelvic pressure.
Backf low of urine into the pelvis markedly

increased multifiber and aingle unit activity.
In contrast, the backf low of isotonic saline
or 1 N urea inhibited or had no effect on

sensory discharge in the same preparations.
Excitatory effects accompanied the reflux of
NaCl 500 and 850 mEq/L; RC1 50—150 mEq/L; 1 N
mannitol and buffer solutions of pH 4 and 5.
These responses were independent of pelvic
pressure changes, which were similar in all

cases. Nerve activity was, moreover, much
higher during antidiuresis than after diuresis
was induced by intravenous infusions of iso-
tonic saline or dextrose solutions.

These spontaneously active renal receptors
thus seem to be sensitive to the ionic composi-
tion and concentration of urine rather than to

changes in pelvic pressure.

• MTCROPUNCTURE STUDY OF EXPERIMENTAL PAPILLARY
NECROSIS IN THE RAT. H.J. Reineck, R. Parma*,
and J.H. Stein, Dept. of Med., Univ. of TX Health
Sci. Ctr., San Antonio, TX
Previous studies have demonstrated that the in-

travenous injection of bromoethylamine hydrobro—
mide (BEA) results in papillary necrosis in the
rat. Within 24 hours of injection, BEA causes

morphologic changes along the papillary collecting
duct (PCD) and the ascending limb of Henle's loop

of juxtamedullary nephrons (JMN). Micropuncture
studies during Ringer loading in normal rats have
shown that net addition of sodium (Na) and potas-
sium (R) occur between the late distal tubule
(LOT) of superficial nephrons (SN) and the base
(PB) of the PCO. If, as previously suggested, the
increment in fractional delivery (FO) of Na be-
tween these sites is due to greater delivery from
JMN and the increment in FO of R is due to R se-
cretion by the cortical collecting tubule (CCI),
BEA should abolish the pattern of net Na addition,
but not K.

To test this hypothesis, Munich—Wistar rats

(n6) were injected with SEA, 50 mg IV. Twenty
hours later animals were volume expanded with

10% body weight Ringer solution and micropuncture
samples were obtained from the LOT, PH and papil-
lary tip. FO of Na to the LOT averaged 7.6% of
the filtered load, while that to the PB was 5.9%.
FO of K to the LOT and PB were 16.7% and 26.2%,

respectively (p 0.05). Significant reabsorption
of Na occurred along the PCO and averaged 2.1%
of the filtered load, while no net reabsorption
of K was observed. These findings are consistent
with the suggestion that net addition of Na beyond
the LOT of SN during Ringer loading is due to en-
hanced delivery from JMN, while that of K is due to
CCI secretion.

• GLOMERULAR PERMEABILITY OF MACROMOLECULES; EFFECT
OF MOLECULAR CONFIGURATION ON THE FRACTIONAL
CLEARANCE OF UNCHARGED OEXTRAN 4140 NEUTRAL HORSE-
RADISH PEROXIOASE IN THE RAT. Helmut C. Rennke,
Yogendra Patel,* and Manjeri A. Venkatachalam.
Oepta. of Pathology, Peter Bent Brigham Hosp. and
Harvard Medical School, Boston, Massachusetts.

Molecular parametera other than size and charge
are likely to influence the filtration of macro-
molecules across the glomerular filter. We have
studied the renal clearance of macromolecules with
widely different molecular configurations such as

horseradish peroxidase, a plant glycoprotein with
an iaoalectric point in the physiologic pH range,
and dextran, an uncharged sugar polymer of 0-glu--
copyranoae. Simultaneous fractional clearances
were determined for both test macromolecules in S
Wiatar-Furth rats.

B.W. (g) GFRm1/min Co/GFR CHRPIGFR CO/CHRP
1 196 0.521 0.468 0.091 5.128
2 196 0.702 0.441 0.059 7.SOS

3 19S 0.576 0.438 0.067 6.536
4 205 0.778 0.506 O.0S7 8.927

S 208 0.686 0.562 0.066 8.483

Mean 200 O.6S3 0.483 0.068 7.316

1 S.E.
The results, shown in the table, indicate that for
a molecular radius of 28.45 A, as measured by gel
filtration, the sugar polymer has a fractional
clearance of 0.483 on the average, exceeding that
of the protein tracer, with a value of 0.068, by a
fsctor greater than 7. We conclude that other
molecular parameters such as shape, flexibility,
and deformability play important roles in the
transport of macromolecules across the extracellu-
lar matrix that constitutes the glomerular filter.
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• DETERMINANTS OF RENAL ACID EXCRETION: ROLE OF
DIET AND SPECIES.
R.M.A. Richardson*, M.B. Goldstein, W.L.N. Robson*,
B.J. Stinebaugh and M.L. Halperin. Dept. of
Medicine, Univ. of Toronto, Toronto, Ontario and

Baylor College of Medicine, Houston, Texas.
Rabbits are herbivores that excrete an alkaline

urine and rats are carnivores that excrete an acid
urine. To determine the relative importance of
diet versus the species specific metabolism in the
genesis of a net acid (NA) load, we performed
balance studies on rabbits and rats eating standard
laboratory chows. Both diets had an excess of
fixed cations over fixed anions (rat 490 mEq/kg,
rabbit 710 mEq/kg) and were fed to rabbits and rats
having comparable growth rates. When rats ate rat
chow they excreted an acid urine (pH 6.71, NA +1.0
tnEq/kg body vt/day) whereas rabbits on the same
diet excreted an alkaline urine (pH 7.26, NA —3.4
mEq/kg/day). Rats fed rabbit chow excreted an
alkaline urine (pH 7.71, NA —1.5 mEq/kg/day);
rabbits excreted a much larger quantity of alkali
on the same diet (p11 7.71, NA —15.9 mEq/kg/day).
When diet and stool were analyzed in balance
studies, rabbits absorbed a much higher proportion
of organic anion (60% versus 30% of dietary organic
anion) than rats did, and rabbits excreted a larger
proportion of these absorbed organic anions as

total CO2 (79%) compared to rats (31%).
Conclusion: The acid base consequences of eating
identical diets in two species were dissimilar.
There appeared to be a gastrointestinal difference
as judged from the quantity of absorbed organic
anions as well as a metabolic difference in that
a much larger proportion of organic anions are
converted to bicarbonate.

• EFFECT OF IMIDAZOLE (IN) ON RENAL PLASMA FLOW AND

URINARY SODIUM EXCRETION. J.M. Richardson* and
R.T. Kunau, Dept. of Med., Univ. of TX Health Sci.
Ctr., San Antonio, TX. (Intr. by M.J. Sweeney)
The administration of IM has been shown to re-

verse the vasoconstriction observed in the ob-

structed kidney, presumably by blocking the produc-
tion of thromboxane A2, a potent vasoconstrictor.
The present study was undertaken to characterize
the effect of IM on renal plasma flow in normal
rats. Anesthetized Sprague—Dawley rats received a
suprarenal intra—aortic infusion of inulin in Rin-
ger's solution with 3H—PAII at 50 ul/min for two
one—hour infusion periods, each concluded by a
15 mm clearance period (A and B). Two groups were
studied, a control (CM) group in which Ringers was
infused throughout and an IM group in which IM

(0.05 mM/kg/mm) was added for the second hour.
The results are given below, the clearances in
ml/min, and the FENa in %, (*p(.OO5, A vs B).

CIN CPAN FENa
A B A B

5.95 6.48 0.14 0.15
6.35 10.70* 0.26 0.43

The mean arterial pressure in the IM group rose
from 132 (A) to 144 mmHg (B), p(.0O5.
The results show that IM causes marked renal

vasodilatation without a fall in systemic pressure
which, if related only to the effect of IM on
thromboxane synthesis, suggests high endogenous
renal levels of thromboxane A2 are present under
these circumstances. The renal vasodilatation ob-
served with IM is of additional interest in that
it is not associated with a significant increase
in FENa

PRESYNAPTIC INHIBITION OF CANINE RENAL ADRENERGIC
NERVES BY ACETYLCHOLINE AND DOPAMINE. N.W. Robie,
D.C. Parish' and L.E. Gillen*. Dept. of Pharmacol.
LSU Medical Center, New Orleans, LA.

Acetylcholine (ACh) and dopamine (DA) have been
shown to inhibit the release of norepinephrine
(NE) in vitro. The present studies examined the
ability of ACh and DA to inhibit neuronal function
in viva. Renal blood flow (RBF) and perfusion
pressure were measured in anesthetized dogs.
Vasoconstrictor responses to renal nerve stimula-
tion (NS) (10 V, 2 msec, 1 to 8 Hz, 5 sec) and

intra—arterial norepinephrine (NE) injections
(0.5 & 1.0 pg) were determined in control and
during l.a. infusion of ACh (2.5 to 80 pg/mm) or
dopamine (10 to 80 pg/mm). RBF increased during
ACh or DA infusion and thereby occasionally
increased the absolute change in flow (dQ) to NS
and NE. Since the responses to NS and NE are
both mediated via NE, the ratio AQNS/QNE was

used to analyze the inhibitory effect of ACh or
DA. A decrease in this ratio is indicative of a
decreased vasoconstrictor response to NS relative
to the response to exogenous NE. Both ACh and DA
produced dose-related decreases in QNS/dQNE.

For ACh the QNS/dQNE values decreased as follows:

2 Hz/U.S pg NE, 0.44 to 0.01; 4 Hz/U.S pg NE,
1.02 to 0.06; 8 Hz/l.0 pg NE, 1.00 to 0.41. For
DA: 2 Hz/U.05 pg NE, 0.56 to 0.16; 4 Hz/U.S pg NE,
0.99 to U.56; 8 Hz/l.0 pg NE, 0.99 to 0.81. Thus,
both agents inhibit renal adrenergic nerve
function but ACh appears to be a more potent
inhibitor than DA. The physiological and/or

pathological implications of this phenomenon
remain to be determined.

RENAL RESPONSE OF THE LAMB FETUS TO HYPOXEMIA AND
FOLLOWING RECOVERY. Jean B. Robillard, James R.
Matson,* Chris Sessions,* and Fred G. Smith. Univ.

of Iowa, Dept. of Pediatrics, Iowa City, Iowa.
In 13 chronic fetal lamb preparations (107—142

days gestation; term 145 days), renal function was
determined before (C), during 30 mm acute hypox—
emia (H) and 60 mm after recovery (R). During (H)
fetal arterial P02 decreased while pH remained
stable and PCO2 decreased slightly (see Table).
After (R) P02 and PCO2 returned to control values
(C) while pH showed a small drop. Plasma renin
activity and plasma aldosterone remained unchanged
during (H) and after (R). During (H), urinary flow
rate (UFE) and REF decreased while GFR remained
stable. After recovery UFR and RBF were not dif-
ferent from (C). During (H) there was a signifi-
cant redistribution (p<O.Ol) of renal cortical
flow toward the inner portion of the fetal cortex

(18.8±1.4% during C vs 25.8±2.2% of total cortical
flow during R). After (R) distribution of cortical
flow returned to (C) values. Fractional excretion
of Na+ increased during (H) and remained elevated
during (H).

pH PCO2 P02 UFR GFR RBF FENS%
mmHg ml/min

C 7.36 44.6 22.2 0.71 3.23 54.0 8.05
±0.007 ±1.1 ±0.8 ±0.11 ±0.45 ±4.74 ±0.98

H 7.36 41.5* 13.3* 0.42* 2.90 39.7* 11.16*
±0.008 ±1.1 ±0.5 ±0.08 ±0.48 ±2.24 ±1.77

R 7.33-1- 44.0 22.8 0.58 3.71-I- 65.9 13.53-1-

±0.008 ±1.6 ±0.9 ±0.13 ±0.51 ±6.56 ±2.00
(-1-for p 0.05 when C vs R; *for p 0.05 when C vs H)

The present results suggest that pure fetal
hypoxemia may decrease REF and produce a redistri-
bution of blood flow toward the inner portion of
the cortex.
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EFFECT OP FETAL HYPOXET4IA (H) ON PLASW ARGININE
VASOPRESSIN AND FETAL RENAL CONCENTRATING ABILITY.
Jean E. Robillard and Richard E. Weitzman (intr.
by H. Williamson). Dept of Peds, Univ of Iowa, Iowa
City, IA & Dept of Ned, UCLA—Harbor Gen Hoap,

Torrance, CA.
The effect of H (30 mm) on renal water excre-

tion in pre—term kidneys has not been delineated.
In 15 chronic fetal lamb preparations (109—141 days
gestation; term 145 days) fetal P02 was lowered
from mean control values of 22.1±0.72 to 13.6±0.56

mmHg by making the ewe hypoxemic while fetal pH
and PCO2 remained in normal range. H was not asso-
ciated with significant changes in mean arterial

pressure (48.6±1.8 to 50.2±2.1 mmHg) and glomeru—
lar filtration rate (GFR) (3.07±0.40 to 2.64±0.43

mi/mitt). Significant increases (p<O.Ol) in plasma
osmolality (Posm) (291±2.1 to 295±2.5 mOsm KgH2O)
and plasma arginine vasopressin (pAVP) (2.09±1.31
to 17.59±3.78 iU/ml) were observed. The urinary
flow rate (UFR/GFR) and free water clearance (CH2QI
GFR) decreased respectively from 0.26±0.02 to 0.20

ml/min/ml GFR (p<O.O5) and from 0.134±0.01 to
0.030±0.01 ml/min/ml GFR (p<O.Ol), however, there
was no change in osmolar clearance (Cosm/GFR)
(0.130±0.02 to 0.178±0.03 mi/mm/mi GFR). A multi-
ple regression analysis between pAVP, P02 and P0mm
showed that the increase in pAVP correlates prim-
arily with the increase in Posm which occurs dur-
ing H and does not appear to correlate solely with
the decrease of P02. The present results demon—
strate that fetal hypoxemia causes an increase in
free water reabsorption which appears to be secon-
dary to an increase in pAVP. It also suggests that
the rise in fetal Foam during hypoxemia is the fac-
tor responsible for the increase in AVP.

A FLUORESCENT MICROPROTEIN METHOD FOR MICROPUNCTURE
STUDIES. .J.B. Robinette*, J.D. Conger, and S.N.
Summers*. Univ. of Cob. Med. Ctr., Denver, Cob.

While the modified Lowry coborimetric micropro-
tein method has been a major technical advance in
estimating intravascular oncotic pressure, it has
the disadvantages of being time consuming and must
be read on a frequently unstable high intensity
scale. To alleviate these problems we have devel-

oped a rapid fluorescent method using o-phthab-
aldehyde which detects primary amines. The 2

methods were compared by measuring the protein con-
centrations of systemic (CAA) and efferent arteri—
olar plasma (CEA) and Bowman's space fluid (CBS) in
8 control and acutely uremic Munich Wistar rats.
Method CM CEA CBS

Control

Lowry 4.7±0.1 7.2±0.14 0.0
Fluorescent 5.3±0.3* 7.7±0.2* 0.4±0.1*

Uremia

Lowry 14.4±.3 6.8±0.3 0.0
Fluorescent 5.O±.3* 7.3±0.2* 0.6±0.1*

*Different from Lowry results at p<O.OOl.
The higher fluorescent. CAA and CEA could be ac-

counted for by untrafilterabbe amines in CBS. When
CBS was subtracted from CAA and CEA results were
identical with the 2 methods as were the calculated
single nephron filtration fractions. There was no
significant difference in CBS fl control and uremic
rats.

The o-phthalaldehyde fluorescent method is use-
ful in estimating plasma oncotic pressure if CBS is
measured and subtracted from the plasma protein
values.

POTASSIUM HOMEOSTASIS IN THE RABBIT. L. Robson*,
R.M.A. Richardaon*, R.D. Feldman*, LB. Goldstein,
B.J. Stmnebaugh and M.L. Halperin. Dept. of
Medicine, Univ. of Toronto, Toronto, Ontario and

Baylor College of Medicine, Houston, Texas.
The reported normal plasma 1C in the New

Zealand white rabbit ranges from 2.8—5.6 mEq/L.
The purpose of this study was to re—evaluate this
normal value. The IC was 3.2 0.1 mEq/L in plasma
obtained via a polyethylene catheter in the
carotid artery but it was greater than 4 mEq/L if
the blood was collected following decapitation or
by needle puncture from the ear vein, ear artery
or carotid artery.

Renal conservation of IC4. appeared normal as the
urine IC4. approached 0 within 2 days after iC was
eliminated from the diet. The intracellular K+
content was similar to that of other species.
When an equivalent dose per kg of KC1 was infused
into rabbits and rat (plasma K± 4.3 mEq/L) with
bilateral ureteral+ligations, the rabbits
transferred less K out of the ECF despite a lower
initial plasma 1C4.. Plasma K+ rose during HC1
acidemia and fell during NaHCO3 alkalemia. The
rabbit had a low urine minus blood PCO2 gradient

(7 1 mm Hg), a bicarbonate reabsorption/GFR of
24 mEq/L, a maximum urine osmolality >1400 mosm/kg,
a minimum urine pH of 4.8 and a plasma aldosterone
of 29 4 ng/dl.
Conclusion: The normal plasma K in the rabbit is
3.2 t .1 lnEq/L and higher reported values may be
due to differences in collection techniques. RenalP conservation is normal and intracellular K+ is
similar to other species. The only renal
functional consequence we identified was a low

U-B PCO2.

INTERACTION OF MINERALOCORTICOIDS AND PLASMA
POTASSIUM ON COLLECTING DUCT HYDROGEN ION
SECRETION (CDHS) IN TilE RABBIT. W.L.M. Robson*,

R.M.A. Richardson*, LB. Goldstein, B.J. Stinebaugh
and N.L. Halperin. Dept. of Medicine, Univ. of
Toronto, Toronto, Ontario and Baylor College of
Medicine, Houston, Texas.

COilS was evaluated by measuring the urine minus

blood PCO2 gradient in alkaline urine (U—B PCO2)
in male New Zealand white rabbits. In both
normals and rabbits pretreated with 50 .ig of
9 afluorohydrocortisone orally, the U—B PCO2 was
measured before and following potassium infusion.
The urine bicarbonate concentrations were similar
(l50 mEq/L) in all studies.

Normal (n 10) Mineralocorticoid (n 9)

Plasma K U—BPCO2 Plasma K U—BPCO2
mEq/L mm Hg mEq/L mm Hg
2.4 7 1 2.4 12 2
4.1 15±2 3.9 21±3

Note the low "normal" U—B PCO2 which is increased
by both acute infusion of IC4. and by administration
of mineralocorticoid. The U—B PCO2 was also
significantly elevated following a K+ infusion

into animals pretreated with mineralocorticoids.
This suggests that potassium may effect CDHS by a
mechanism which is independent of elevating the
mineralocorticoid level.
Conclusion: Both IC4. and mineralocorticoid
administration stimulate COilS in the rabbit,

probably by separate mechanisms.
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• CLONIDINE INDUCED WATER DIURESIS: INHIBITION OF
ADH RELEASE. R.J. Roman*, A.W. Cowley Jr.*, and
C.P. Lechene.(Intro. by M.J. Karnovsky). Harvard
Medical School, Boston, Mass, and Univ. of Miss.
Medical Center, Jackson, Miss.

Clonidine (C) produces water diuresis in rats.

In the present study very small (0.15 ml) plasma
samples were collected from surgically prepared
rats in moderate saline diuresis, before and after
infusion of C or saline for measurement of plasma
ADH levels by radioimmunoassay. Control values of
PJDH were not different in the saline or C groups
and averaged 5.5 1.5 pU/mi (N=23). Infusion of
saline (.19 mi/br) for 30 minutes did not alter
ADH levels (6.9 6.6 pU/al, N5) and urine or
plasma osmolarity. In contrast, infusion of C

(300 pg/kglhr) induced water diuresis (Uos = 184
mOs), and lowered ADD levels by 70% to 1.6 0.8

pU/al (N=9) even though plasma osmolarity in-
creased significantly from 286 to 299 mOs. After
2 hours of C infusion plasma ADH levels returned
to control 5.6 2.0 iU/ml (N=9) and the urine
again became hypertonic (368 mOs). In rats under-
going water diuresis ADH levels were low (.3 .2

pU/ml, N=4). Administration of C to water di-
uretic animals decreased urine osmolarity from 127
to 73 mOs, doubled urine flow and augmented free
water clearance, suggesting C might have an ad-
ditional tubular effect that compliments its
action on ADH. Alternatively, C could simply have
further diminished the already low plasma ADH
concentration to levels below the detection limits
of the assay. In conclusion, C promotes water

diuresis primarily by lowering plasma ADH concen-
tration probably through inhibition of ADD release

centrally.

THE EFFECT OF HYDROSTATIC PRESSURE (HP) ON VASOPRESSIN
INDUCED OSMOTIC WATER FLOW (Jv) IN TOAD URINARY BLAD-

DER. B. Rosenbaum, G.T. Lombardo, W.A. Kachadorian,
J.B. Wade and V.A. DiScala. Renal Serv., USPHSH05p.,
Staten Is., NY.

The physiological and morphologic effects of HP
in ADH—stimulated bladders were evaluated. Urinary
hemibladders supported by a nylon mesh were studied
in a modified Ussing chamber (Ringer's soln., muco—
sal: 45 and serosal: 220 mOsm/Kg H2O). Baseline PD
in control and expti. bladders was 52±6 isV and 48±
4 my, respectively. With 1 cm H20 of serosalHP (n=
8), Jv (mg/45 mm) decreased from 384±21 to 224±14
(P<.OOl) and with subsequent release of HP, it in-
creased to 275±20 (P<.OO5). Jv in the above bladders
relative to that mnADH—stimulatedbladderswithout
serosal HP (n=5) was 107±6% before and 63±4% during
HP (P<.001) and 92±8% after HP. Thus, the inhibition
of Jv by serosal HP is a reversible phenomenon. El-
ectron microscopy of bladders revealed that 3/5 blad-

ders has open apical junctions (AJs) during serosal
HP whereas before and after release of HP, this was
infrequently observed as 0/4 and 1/4 bladders, re-
spectively, had open AJs. Serosal HP probably reduced

Jv by causing a back—flux of water through open AJ5.
This is suggested by an increase in sucrose perineabil—

ity (Ps), from pre and post HP values of 2.5±1.3 and 6.9

l0 cm/sec, respectively, to 20.O±3.6-lO— cm!
sec (P<.0O5) during serosal HP. Transepithelial water

flow and Ps were not affected by mucosal HP during ADD—

stimulation or by serosal HP in the absence of ADD.

Thus, the results suggest a specific sensitivity of
the paracellular pathway in ADH—stimulated bladders
to a small serosal HP gradient. The reversibility
of this effect indicates that the elements compris-
ing the AJs are dynamic structures which are capable

of recovering their permeability properties.

EFFECT OF ACETAZOLAMIDE (Az) ON COLLECTING DUCT
(CD) H+ SECRETION (5). H Rubinstein D Batlle JT
Sehy, M Roseman JAL Arruda & NA Kurtzman (Intro by

F Schwartz). University of Illinois, Chicago,
Illinois.

It has been demonstrated in vitro that Az inhi-
bits H+S in the CD. The effect of Az on CD H+S how-
ever has not been well characterized in vivo. To
assess the role of Az on CD H+S urine—blood (U-B)
pCO9 gradient was measured. UPH and U—B pCO9 fol—
lowtng Az administration were identical to those

observed in HCO loaded dogs with comparable UHCO3
concentrations, indicating that an excess of HCO
diffusing from the proximal tubule does not play
role in the high U—B pCO2 of Az dogs. At comparable
UHCO3 concentrations U—B pCO was not different be-
fore and after Az administration. Administration of

trishydroxymethylarninomethane (Tris) to Az treated
dogs resulted in an increase in U-B pCO9 from 41±14
to 64.5±12.4 nsnHg, p<0.O05, a response ¶dentical to
that observed in normal dogs. In HCO3 loaded dogs
receiving Iris prior to Az, Az again failed to de-
crease U—B pCO. The effect of Az on the ability of
dogs to raise -B pCO2 during neutral P0 infusion
was also examined. In these animals Az increased U
pH from 6.89±0.11 to 7.07±0.19, p<O.0S. Administra-
tion of neutral PO raised U—B pCO9 from 7.2±4.3 to
38.9±4.5, p<0.O1, response ident1cal to that ob-
served in normal dogs receiving neutral POA. Admin-
istration of Az to dogs receiving neutral FO prior
to Az failed to decrease U-B pCO . These data
strongly suggest that Az adminisration does not
inhibit CD H+ S in vivo as it does in vitro. The
failure of Az to inhibit CD H+ S in vivo may be at-
tributable to its inability to gain access to the
cell owing to a lack of an organic acid secretory
pathway in the CD.

• A OUAEAIN—SENSITIVE, POTASSIUM—DEPENDENT RHEOGENIC
PUMP AT THE BASOLATERAL MEMBRANE OF THE PROXIMAL
TUBULE. Henry Sackin*, and Emile L. Boulpaep.
Dept. of Physiol., Yale Univ. New Haven, Ct.

Proximal convoluted tubules of the salamander
(ambystoma) were isolated and perfused in vitro
with identical normal Ringer solutions, lumen and
bath. Either addition of 10 M ouabain to the
bath or complete removal of K from the bath equal-
ly depolarized the transepithelial potential (V3)
from —4.4±.3mV(lO) to an average of —O.7±.lmV(lO)
at 23°C. Subsequent cooling to 2°C with ouabain
in the bath or cooling to 8°C with zero K in the
bath depolarized V3 to an average value of —.2±
.O4mV(lO). In the presence of either ouabain or
zero external K, rapid (less than 300uisec) re—
warming of the bath from either 2°C or 8°C to 38°C

hyperpolarized V3 by no more than —O.7±.lmV(lD).
A 60 minute exposure to normal Ringer solution at
23°C completely reversed the effects of both oua—
bain and bath K removal. In the presence of iden-
tical normal Ringer solutions lumen and bath, re—
warming from either 2°C or 8°C to 38°C hyperpolar—
ized V3 by an average of —4.8±.2mV(1O) in less
than 300msec. Equivalent circuit analysis indi-
cates that only a small fraction of this heat

induced hyperpolarization can be explained by
changes in either intracellular ionic activities
or cell membrane resistance. Hence, almost all
of this hyperpolarization arises from a non—
neutral (ie, rheogenic) pump at the basolateral
membrane. Since 86% of this hyperpolarization is
reversibly inhibited by ouabain or bath K removal,
the predominant potential generating active trans-
port system at the basolateral membrane of the
proximal tubule appears to be a ouabain sensitive
Na—K ATPase.
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• DEFINITION OF TISSUE COMPART1NTS IN RENAL PAPILLA
BY DIRECT X—RAY MICROMALYSIS OF FROZEN SPECIMENS.
A.J. Saubermann*+, R. Beeuwkes 111°, P.D. Peters*t
W.D. Riley*+, and R.E. BulgerA, +Dept. of Anesthe-
sia Beth Israel Hospital, Boston, 'Dept. of Phy-
siology, Harvard Medical School, Boston and ADept.
of Anatomy, Univ. of Mass. Medical School, Worces-

ter.
Understanding of medullary function requires

knowledge of the solute contents of tissue com-
partments. Rat renal papillas were rapidly frozen
in a slush of Freon 12, and sectioned in a cryo—
ultramicrotome at —40 to —50°C using a steel knife
and glass anti—roll plate. The cooling system of
the microtome was designed to surround knife and
specimen with a continuous flow of temperature
controlled N2. Frozen O.5pm sections were mounted
on carbon—coated nylon film over a Be grid. The
grid was transferred cold to the microanalyzer and
maintained at —175°C during analysis. X—ray
spectra were obtainsd in an ANR 900 scanning elec-
tron microscope using a Kevex detector, 30 KeV beam

and a 0.1 nA probe current. The scanning trans-
mission mode was used for imaging. Structural pre-
servation was of good quality and allowed identi-
fication of tissue compartments. Lumenal contents
wsre retained. By elemental analysis, compared
with interstitial space, collecting duct cytoplasm
was lower in Na, Cl, and 5, similar in K and high-
er in P. Interstitial cells had similar patterns
but contained more Na and Cl than collecting duct
cells. Interstitium was higher than cells in S.
When specimens were dried in the Instrument mass
fractions increased proportionally in all compart-
ments, indicating that the differences observed
were not due to differences in the size of water

spaces.

• EVIDENCE FOR A PARACELLULAR ROUTE FOR ISOTONIC
FLUID ABSORPTION. J.A. Schafer and T.E. Andreoll.
Nephrol. Res. & Training Ctr., Depts. of Med. and
Physiol., Univ. of Ala. In Birmingham, B'ham, AL.

We have argued that chloride transport in

superficial proximal straight tubules (S—PSI) is
passive and occurs paracellularly (J. Gen. Physlol.
64:582, 1974; 66:445, 1975). Thus we have com-
puted the fraction of isotonic fluid absorption

nl m1n1 mm'1) traversing a paracellular
route by estimating the solvent dra9 contribution
to net chlorIde flux peq m1n1 mm'1).
Isolated rabbit S—PSI were bathed in a simple NaCl

solution (pH 7.4), containing 5 mM L—alanine, 8.3
mM 0-glucose, 3 mM CaCl2, 1 mM MgCl2 and 6 g/dl
purified bovine serum albumin. The perfusate was
Identical except glucose and alanine were replaced
with urea and no albumin was present. Neither
solution contained organic anions or HCO, and
both were gassed with 100% 02. At 38 c 'v was
0.22 + 0.03 (SEM) and the transepithelial voltage
(Ve, my; corrected for liquid junctions) was
+0.9 + 0.1. Cooling to 23° C or 0.1 mM ouabain
reduced 'v to zero and increased Ve to +1.7 mV,
i.e., the Donnan equilibrium voltage, but 3 mM
luminal furosemide had no effect on Jv or Ve. The
control measured titrametrically, was 26.7 +

2.2. Using the known electrochemical gradient for
Cl diffusion, and 95% confidence limits for J,
and V, we computed paracellular J,,, values re-
quired for the solvent drag component of Cl in
terms of °ci the Cl reflection coefficient. For
°cl >0.5, a minimum of 0.7 J,,, was required to
account for cl• Thus we conclude that the bulk
of proximal fluid absorption traverses the pare—

cellular pathway.

ACTIVATION THROUGN DISSOCIATION OF cAMP-PROTEIN
KINASE IN VASOPRSSIN TREATED TOAD BLADDER.

Detlef Schlondorff*, and Nicholas Franki, Albert
Einstein Coil, of Med., Dept. of Ned., Bronx, N.Y.

To test the assumption that vasopressin's (VP)
effect on cAMP generation leads to activation of
protein kinase (PR) by dissociation of the halo-
enzyme into regulatory and catalytic subunits we
measured cAMP levels, cAMP binding capacity (i.e.,
holoenzyme) and PR ratio in epithelial cells

of TB. Incubation of TB in Ringers + 0.1 mM
MIX for 0—30 mm showed stable cAMP binding and PK

ratio, while VP (10 mU) caused activation of PR at
10 mm which was maintained up to at least 30 mm.
Incubation of TB for 30 mm with increasing amounts
of VP resulted in a discrepancy between a progress-
ive increase in cAMP levels and a leveling off of
the decrease in cAMP binding capacity and the in-
crease in PR ratio at 10 mU/mi VP.
VP mU/mi 0 0.5 1.0 10 100
cAMP levels, 35 38 40* 62* 218*
ptnol/mg prot, n (6) (6) (6) (6) (6)
cAMP binding, 'I, of 100 98 97 69* 60*

control, n= (10) (4) (9) (10) (5)

PR-ratio 0.42 0.46 0.52* 0.73* 0.72*
n= (13) (4) (9) (12) (6)

The increase in PR ratio was due to higher "basal"
PK activity and was totally inhibitable by PR inhi-
bitor. Using column chromatography for separation
of holoenzyme and free catalytic subunit we demon-
strated that the activation of PR in VP treated TB
is indeed due to in situ dissociation of PR. These
results demonstrate activation of PR in VP treated
TB with a time course and dose response that close—

ly parallel VP'S hydroosmotic effect.
*p(0.05 or less

BRUSH BORDER CARBONIC ANHYDRASE IN DOG KIDNEY.

R. W. Schmidt 4 F. Crowley*. Univ. of Calif. 4
VA Hospital, San Francisco, Calif.

Carbonic anhydrase is present in large amounts
in cytosol of renal superficial cortex, but small
amounts localized to luminal membrane may be im-

portant to renal bicarbonate reabsorptive capacity.
In this study, homogenates (homog.) of superficial
cortex were prepared from perfused kidneys. Brush
border enriched fractions (BB) were prepared by
Cad2 precipitation and sucrose gradient centrifu-
gation, then analyzed for alkaline phosphatase
(AP), lactic dehydrogenase (LDH), succinic dehydro-
genase (SDH) and carbonic anhydrase (C.A.) specific
activities. Inhibition of C.A. by chloride and by
acetazolamide (ATZ) was also studied.

In BB fractions, AP activity was increased 13.7
fold over homog. while LDH and SDH activities were
decreased markedly. C.A. activity was 12.5 + 2.4
ng-eq/mg protein in homog. and increased to 19.2 +

4.6 in 88. Using AP as a specific marker of BB

membrane, it was calculated that a maximum of 3% of
homog. C.A. activity could be due to BB activity.
The decrement in LDH of BB with enhanced C.A. sug-
gests that C.A. activity is not due to vesicular

entrapment of cytosolic enzyme. In kinetic studi
K

CO2
of hoing. C.A. was 6.0 mM. In BB, KmCO was

2LO mM. Chloride inhibited neither9preparaiofl

(K 200 mM). K1 ATZ was 3.1 X 10 M in homog.
an not different in BB. Extraction of SB with di-
lute SDS solution removed C.A. activity propor-
tionate to protein. The results suggest that small
amounts of C.A. are localized to BB. The C.A. ap-
pears weakly membrane bound and similar, but not
identical in kinetic activity to cytosolic C.A.
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HCO ATPASE ACTIVITY IN DOG RENAL CORTEX. R.W.
Schhdt K. McVicker* (intr. by R. Park). ViWv.
of Calif. VA Hospital, San Francisco, Calif.

In kidney, oxyanion ATPase activity (HCO3
ATPase) localized to brush border membranes (BBM)
has been described, but may be due to small amounts
of mitochondrial contaminant. This study was done
to determine in dogs locations and activities of
HCO3 and Na/K ATPase in superficial cortex. BBM
enriched fractions were prepared from homogenates

by CaC1., precipitation and sucrose gradient centri-
fugatioll. Alkaline phosphatase (AP), succinic de-
hydrogenase (SDH) and lactic dehydrogenase (LDH)
were used as markers of BBH, mitochondria and

cytosol, respectively.
In 8814, Al' was increased 14.2 fold while SON and

LDH activities were reduced 4 to 6 fold compared to

homogenate activity. Na/K ATPase and HCO ATPase
activities of homogenate were 2.7 + 1.2 ad 1.8 +
1.5, uMpi/mg prot/ndn, respetively. In BBM, Na/K
ATPase was enhanced 3.6 fold and HCO AlP was en-
riched 4.3 fold compared to homogenaes (p<O.OOl
for both). In homogenate, the ratio of HCO3
ATPase to SON was 0.25. In mitochondrial fractions
the ratio was 0.19. In BBM, the ratio was 4.25.

In the BEN, K HCO3 was 15.9 mM. In testing for
stimulation by other oxyanions, the BEN demonstrat-
ed sulfite stimulation of ATPase activity, K 503 =
2.3 mM, but did not demonstrate stimulation y ni-
trite. Na/K ATPase of 8814 was the same regardless
of the oxyanion used. These studies demonstrate in
a membrane rich fraction of dog kidney, an oxyanion
ATPase which most probably represents a membrane
localized enzyme. The activity cannot be ascribed
to mitochondrial contamination or to cytosolic en-

trapment during BEM preparation.

• POTASSIUM ADAPTATION IN MEDULLARY COLLECTING DUCT.
Donald A. Schon and John P. Hayslett. Yale School
of Med., Dept. 0f Med., New Haven, Connecticut.

Although previous studies have suggested aug-
mented K secretion by the medullary collecting duct
(MCD) in K adapted subjects, the relative contribu-
tion of cortical and medullary portions of the dis-
tal nephron to urinary K has not been determined.
Net K movement was, therefore, analyzed from cor-

ticomedullary junction to papillary tip by micro-
catheterization in controls (C) and rats on a high
I diet (E). Although under basal conditions UKV
was 5 times greater and UK (24.9±0.3, mean±SE) was
two-fold higher in E than in C animals, there was
no evidence of net K secretion in MCD in either

group. During acute infusion of KC1, however, net
K secretion in MCD occurred as a linear function of
MCD length in both C and E animals and contributed
approximately one-half of urinary K. Absolute K
secretion in MCD in E (1456±195 nEq/min/l0O g BW
per kidney) was over twice as great as the control
value of 617±47 (p<O.05). Since TF/PK rose (C) or
remained unchanged (E) as urine flow rate increased
during KC1 infusion, K secretion was flow de-
pendent in MCD.

These data indicate that K adaptation involves
both cortical and medullary portions of the distal
nephron. While urinary K is derived primarily
from cortical portions under basal conditions,
further stimulation of the K transport mechanism
induces K secretion in MCD and demonstrates an in-
creased capacity for potassium secretion in animals
on a high K diet compared to control, non-adapted
animals. Moreover, during stimulation of the
transport mechanism K secretion in MCD is flow de-
pendent as it is in the distal tubule.

• CRITICAL ROLE OF GLUCONEOGENESIS IN PYRUVATE STIM-
ULATION OF H TRMSPO BY TURTLE BLADDER. John H.
Schwartz. Thorndike Mem, Lab.,Boston City Hospita
Dept. Med., Boston Univ. Sch. Med. ,Boston Mass.

The rate of H' transport (JH) by turtle urinary
bladder is coupled to glucose metabolism by the
pentose shunt and can be stimulated in substrate
depleted bladders by pyruvate (P). P may stimulate
iN either by its direct metabolism or perhaps only
after conversion of P to glucose. In order to de-
fine the pathway of P metabolism that results man
increment in JH the effect of an inhibitor of glu-
coneogenesis from P, 2-mercaptopicolinic acid
(MPL), was examined on the stimulation of ill and
glucose formation. Paired bladders were incubated
in substrate free media for 18 bra. Then one of
each pair was exposed to 20 iM MPL for one hr.
prior to the addition of 10 mM P or 5 mM glucose.
The rate of iN was determined by the pH stat tech-
nique or from short-circuit current after Na tram-
port was Inhibited by ouabain, The Increase in J}f
in control bladders one hr. after P addition,
236 45 pEq/hr/gm dry wt was greater than in MPL
treated bladders, 52 13 jEq/hr/gm dry wt (P<0.O1).
Glucose appearance in the incubation media was
also greater in the controls, 1.01 0.15 vs 0.32

0.11 imo1es/hr/gin dry wt (P<c01). MPL had no
effect on iN stimulation by glucose addition, P
stimulation of Na transport, which does not require
gluconeogenesjs, was not affected by MPL indicating
that MPL does not alter other P utilization path-
ways, From these studies it is concluded that P
stimulation of JH requires gluconeogenesis and tha
in part it is the metabolism of glucose per se

that is required for increased rates of ill.

• THE EFFECT OF ALDOSTERONE ON ThE COLLECTING DUCT
RESPONSE TO ANTIDIURETIC HORMONE (ADH).
Scwartz* and J.P. Kokko. Case Western Reserve U.,
Cleveland, Ohio and UTHSCD, Dallas, Texas.

It has been suggested that adrenal hormones may
affect renal excretion of water. The mechanism by
which this is accomplished remains unclear. Thus
the purpose of the present studies was to examine
whether aldosterone (Aldo) can modulate the hydro—
osmotic effects of ADH. These studies were con-
ducted by perfusing in vitro isolated cortical cal—
lecting tubules (CCT) obtained from normal and
adrenalectomized (Mx) rabbits. Net water movement
(Jv) was measured in the presence of a 200 mOsm/kg
raffinose osmotic gradient. Tubules from Mx rab-
bits were perfused in a blinded fashion either with
or without luminal addition of lO—6M Aldo. Jv was
measured before and after addition of 200 iU/m1
ADH. The time course of the response to ADH and
the experimental conditions (tubular length, perfu-
sion rate) were similar in all three groups. How-
ever Jv was significantly greater in Adx+Aldo group
than in Mx group:

Basal Jv P Post ADH Jv P
Mx (n5) 00±.004NS 0.47+0.07>00005
Adx+Aldo (n=5) 008004>NS l.5l±O.2l HS
Normal (n=5) 0.06±0.02 l.37±0.30—
We conclude: 1) in the absence of ADH, the CCT from
Mx rabbits remains water impermeable. 2) CCT from
Mx rabbits are unable to respond normally to
supramaximal amounts of ADH. 3) Aldosterone is
able to restore fully to normal the ability of the
CCI to respond to ADH. Thus adrenal steroids are
necessary for P.DH to exert its physiologic effect
on the collecting duct of the mammalian kidney.
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Group

Normal
CRF
Before HD
After HD

6 0.05 0.01
17 0.03 0.01l 0.10 0.03l 0.22 0.05

• PERFUSION RATE, EXTRACELLULAR VOLUME AND URATE AB-

SORPTION IN THE RAT PROXIMAL TUBULE. H. 0. Senek-
ii.n, T. F. Knight, and E. J. Weinman. VA Hosp.
and Baylor Coil. Med., Houston, Texas.

The influence of perfusion rate (PR) and extra-
cellular fluid volume on [2—C] urate and H20 ab-

sorption in the proximal tubule was examined in

INTRA ERYTHROCYTE CREATINE LEVELS IN UREMIA AND
EFFECT ON RED CELL G6PD ACTIVITY. R. Shainkin-
Kestenbaum" Y. Giatt G.M. Berlyne, Soroka Univ.
Hospital, Beer-Sheva, Israel, and Downstate Medical

Center, V.A. Hospital, Brooklyn, New York.

Red cell creatine concentrations were
measured in red cells in normal persons,

the rat using in viva microperfusion techniques.
With isotonic saline as the perfusion solution,
fractional absorption of urate (FRUr) was markedly
flow dependent, averaging 25—30%/rn tubule at a PR

non—dialyzed uremic patients (CRF) and in
regular dialysis (ND) patients before andafter dialysis. As shown in Table I.
There is a significant elevation of NBC

of 5 nl/min and decreasing to 5%/mm tubule at a PR
of 30 nl/min. The presence of K or HCO3 in the
perfusion solution did not affect FRUr or alter
the dependence of the absorption rate on PR. To

creatine concentration in RD patients and
a significant increase 2—dialysis.

Table I — Creatine Concentrations
exclude an effect of delivered load per sa, urate In Red Cells
concentration in the perfusion solution was in—
creased from 1.3 to 10 mg %. FRUr at any given

No. Creatine conc MM/nil (mean
SEM)

PR was unrelated to the initial urate concentra-
tion. Fractional H2O absorption was PR dependent
at rates from 5 to 20 ni/mm but showed little
further change at PR >20 nl/min. As compared to (p < .01)
non-diuretic controls, at any given PR, 10% vol-
ume expansion with isotonic saline did not affect The effect of SOY of creatine in vitro on
FRUr from an isotonic saline perfusion solution.
At any given PR, H2O absorption was less than con-
trol, but the same pattern of PR dependency was

the activity of G6PD from normal red cells
is a depression of G6PD activity from
26.3 8.69 to 12.33 4.8; a depression

still evident, of 8%. It is concluded that intra
These studies demonstrate that 1) FRUr in the erythrocytic creatine in the dialyzed

proximal tubule is dependent upon some parameter
of flow rate but is independent of the initial
urate concentration or the presence of K+ or HC03;

patient may suppress erythrocyte G6PD
activity.

2) when PR is controlled, volume expansion has no
effect on urate absorption; 3) fractional H20 ab-
sorption is also PR dependent at low rates of

flow. Volume expansion decreases H2O absorption,
but the influence of PR is still present.

• ACTION OF SEROTNIN (SE) ON CYCLIC NUCLEOTIDES IN
ISOLATED GLOMEPIJLI. S.V. Shah, T.E. Northrup,*

VITAMIN B12 UPTAKE MECHANISMS IN DOG KIDNEY: ITS
USE AS AN EXTRACELLULAR REFERENCE MARKER. M.

Y.S.F. Mui,* and-T.P. Dousa (intr. by C.G. Strong),
Mayo Clinic and Foundation, Rochester, MN.

Silverman, Univ. of Toronto, Toronto, Ontario.
The in vivo renal handling of 3H-cyanocobalamin

Platelet aggregation is implicated in develop—
ment of iimnunopathologic injury in glomeruli.
Since activated platelets release a high quantity
of SE, and SE has been shown in nonrenal tissues to

(3H—B12) has been investigated in dogs using the
pulse injection multiple indicator dilution tech-
nique. Experimental runs were carried out in
hydropenia and during mannitol diuresis. Simul-

stimulate cyclic nucleotide generation, we studied taneous renal vein and urine outflow curves were
the effects of SE arid its antagonists on cyclic AMP
(cAMP) and cyclic GMP (cGMP) levels in isolated
glomeruli, isolated tubules and tissue slices pre—

obtained for 3H-B 2 relative to 11824-albumin

(plasma references and creatinine (extracellular
reference). There was no detectable binding of

pared from the rat renal cortex. In glomeruli, SE
caused a dose—dependent increase in cAMP at the ca—
centration range lO— — lO-4M; concentration 3 x
lO—7M SE caused 1/2 maximum increase of CAMP levels
The maximal stimulatory dose (104M) of SE caused
(+d 357+40%; P < 0.001) increase in cAMP over the
basal value. On the other hand, l04M SE elicited

3H-B12 to either plasma proteins or red cells.
The renal vein recovery of 3H-B12 relative to
creatinine was significantly less than unity in
both renal vein and urine effluent and increased

with increasing intraarterial dose (0.05 to .52 M9)

until saturation was achieved. These results mdi-
cate saturable antiluminal (renal vein) and luminal

only small cAMP increase in tubules (+d 81 + 13%;
P < 0.001) or in tissue slices (+ti 152 + 35; P <

0.02). SE antagonists methylsergide and cinanser—
me at concentration lO'4M blocked (> 85% ixthibi—
tion) the cAMP increase in response to lO4M SE.
SE had no effect on cGMP in glomeruli, tubules or

(urine) uptake mechanisms. The antiluminal uptake
(binding and/or transport) is half saturated using
an intrarenal pulse injection of .50 pg while
the luminal uptake mechanism is half saturable at

.15 pg. The antiluminal uptake is 10 times

the luniinal uptake. Following systemic preloading
tissue slices, while carbainylcholine caused a sig—
nificant increase of cGMP in the same preparations,

The results indicate that interaction of SE with

with unlabelled vitamin B12 all tubular inter-

actions are saturated. During hydropenia 3H-B12
behaves as a true extracellular reference and

its specific receptors in glomeruli causes a
striking accumulation of cAMP but no changes in
cGMP levels. These findings suggest that SE,
either released from platelets or generated locally
in the kidney, may exert its effect on glomeruli

emerges in both renal vein and urine outflows

superimposing on creatinine. During mannitol
diuresis (after preloading) vitamin B12 behaves as
a glomerular marker but its postglomerular volume
of distribution is reduced by ' 15% relative to

via mediations of cAMP. creatinine. This exclusion volume" phenomenon

may reflect changes occurring at the level of the

intercellular spaces.
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(Na,K) ATPase AND TOAD BLADDER TRANSPORT INHI-
BITION BY SUBSTANCE IN URINE. David R. Soike,*
Richard P. McPartland,* John P. Rapp,* and
James T. Higgins, Jr., Dept. of Med., Medical
College of Ohio, Toledo, Ohio.
Numerous studies have given evidence for a

substance in urine and plasma of uremic or Na—
loaded subjects which causes natriuresis in
rats or inhibits transport of Na by isolated
tissues. None has provided evidence for the
mechanism of the inhibition. We have chroma—
tographed urine of uremic subjects or Na—loaded
rats on Sephadex G—25 and find a discrete frac-
tion which causes reversible inhibition of
short circuit current (SCC) and transepithelial
potential when applied to the serosal side of
toad urinary bladder. It is inactive when ap-
plied to the mucosal side of the bladder. The
inhibitory effect remains after heating the
material at 100°C. for 40 minutes and is not

explained by pH or osmotic changes. The same
material causes inhibition of renal microsomal
total ATPase activity. It stimulates Mg-
dependent ATPase and markedly inhibits (Na,K)
activated ATPase. Other chromatographic frac-
tions do not inhibit SCC or ATPase activity.
These results suggest that a naturally occur-
ring substance in urine of Na—loaded or uremic

subjects inhibits Na—transport by an effect on
(Na,K) ATPase. The chemical identity and phys-
iologic role of this substance remain to be
established.

S ACTIVE CHLORIDE TRANSPORT IN THE RECTAL GLAND
OF SQUALUS ACANTHIAS: EFFECT OF VASOACTIVE
INTESTINAL PEPTIDE AND SOMATOSTATIN. J. S. Stoff,
R. Rosa, R. Haliac*, P. Silva and F. H. Epstein.
Thorndike Lab. & Dept. of Med., Harvard Medical
School, Beth Israel Hosp., Boston, Mass.

The rectal gland of Squalus acanthias secretes
a hypertonic sodium chloride solution by a process
involving the active transport of chloride. The
rate of transport appears to be modulated by the
intracellular content of cyclic AMP since both

theophylline and dibutyryl cyclic AMP stimulate
secretion. Vasoactive intestinal peptide (VIP)
stimulates active chloride transport in the iso-
lated perfused organ. This response is prompt and
dose related (lO°-lO6M) secretory rate rising
from 10.3 4.67 to 73.3 18.2 ul/min/gv. This
effect is associated with a rise in the intracellu-
lar cyclic AMP at S mm. from a basal level of
3.82 * 0.16 to 6.32 * 0.56 pmoles/mg protein. The
addition of theophylline (l0-3M) to VIP (l06M) re-
suits in a synergistic effect as intracellular
cyclic AMP rises to 48.4 * 4.32 pmoles/mg protein.
VIP is the only hormone which we have studied which

increases chloride secretory rate. No effect was
observed with a large number of other peptide hor-
mones including secretin and glucagon which share
partial homology in structure. Somatostatin (1.4 X
lO-7M) has no effect alone but completely and re-

versibly inhibits VIP (107M)—induced secretion. We
have detected high concentrations of VIP in the
plasma and intestinal tissue (including the rectal
gland) of this fish. These results indicate that
VIP is a potent stimulus of active chloride trans..

port in the rectal gland mediated by intracellular
cyclic AMP. The mechanism by which somatostatin
inhibits VIP-induced secretion remains unclear.

• INHIBITION OF ACTIVE CHLORIDE TRANSPORT BY PROSTA-
GLANDIN E2 (PGE2): EVIDENCE FOR FUNCTIONAL HETERO-
GENEITY OF THE THICK ASCENDING LIMB OF HENLE
(TALH). John B. Stokes, and Juha P. Kokko, Univ.
of Texas Helath Science Center, Dallas, Texas.

Endogenous renal prostaglandins may modulate
renal tubular salt transport. Previous studies
from our laboratory have demonstrated that PGE2
can Inhibit Na transport across the isolated per-
fused cortical collecting tubule. The present
studies were designed to examine whether PGE2
could affect the active chloride transport process
in the TALH. Isolated segments of the medullary
(M-TALH) or cortical (C-TALH) portions of the T1H
were perfused in vitro. The first series of experi-
ments was conducted on M-TALH perfused and bathed
in an artificial hypertonic solution (400 mOsm/L).
PGE2, when added to the bath (2DM), caused a reduc-
tion in transepithelial voltage (VT) from 2.8±0.4
to 1.6±0.2 mV and a reduction in net chloride ef-
flux (Jci) from 19, 1±1.9 to 11.8±1,2 peq/cm/s
(n=7). Time control experiments showed no change

in V1 or Cl PGE2 also inhibited VT when applied
only to the luminal surface. In contrast to the

M-TALH, PGE2 had no effect on VT or ci in the
C-TALH. In addition to this difference in respon-
siveness to PGE2, the C—TALH and M-TALH were dif-
ferent in their transport capacities. When exa-
mined under identical flow rates (3.5 ni/mm)
using isotonic solutions, the 3C1 of M—T/\LH was
twice that of C-TALH (14.5±1.8 vs 6,8±0.8, p<.OO2,
n=1O). Thus, the thick ascending limb appears to
be heterogeneous: M-TALH has a higher intrinsic
capacity to transport chloride; and this chloride
transport is, at least in part, inhibitable by

PGE2.

PROPERTIES OF RABBIT DESCENDING LIMB OF HNLE (OLE)
L.C.Stoner*and F.Roch_Ramel*(intr. by I.M.Weiner),
Department of Physiology, Upstate Medical Center,
Syracuse, N.Y. and Department of Pharmacology,
University of Lausanne, Switzerland.

DLII from rabbits were perfused in vitro.
Utilizing techniques where the collecting pipets
permitted cannulation of the tubule, we were able
to use lover perfusion pressures than with a con-
ventional "sylgard seal" pipet. Measurements were
taken both when the bath was isosmotic to the
perfusate and when the bath was made 300 mOsm
hyperosmotic using urea. Net water reabsorption
did not occur in tubule perfused at low pressure
(26 cm E20) even when the bath was hyperosmotic:

— 0.06 0.18 nL/min (7). Observed changes in
sodium concentration and osmolarity of collected
fluid, when the bath was made hyperosmotic, were
16 8 mM (7) and 254 + mOan (7). Presumably the
large increase in osmolarity of the collected
fluid was due to entrance of the solute used,
urea.

Other tubules perfused at high pressures (64 cm
1120) express the high water permeabilities already
reported for this tubule senent.



• THE INFLUENCE OF Na AND Cl ON K SECRETION & REAB-
SORPTION IN THE FROG KIDNEY. L. P. Sullivan and
D. J. Welling, Univ. of Kansas, Kansas City, Ks.

We have investigated the effect on K transport
of low [Na] and/or low [Clii in solutions used to

perfuse the bullfrog kidney. Comparative measure-
ments of K secretion (J5) and K reabsorption (ar)
were obtained with the use of 42K perfused through

the portal circulation (pc). Because r is strong-
ly dependent on filtration of K (Jf), fractional K
reabsorption (JrIf) was calculated. After control
periods in which perfusates containing 112 mM Na
and 100 mM Cl were used, the arterial circulation
(ac) or both the ac and pc received the exper. so—
lutions for 60 mins. In exps A, B & C mannitol re-

placed MaCI; in 0, choline replaced Na; in E, SO4
replaced Cl. Very low [NaC1] in the ac reduced GFR,
J and r/f (A). Perfusion of the ac with a some-
wat higher [NaClJ than A had no effect (B) but
perfusion of both ac and pc (C) increased K exc
and J5 and '1r/f fell. A solution low in Na only
(D) had no effect on J5 or r/f K exc rose as
GFR in-creased. A solution low in Cl only (E) in-
creased K exc despite a fall in GFR; it also inhib-
ited r'f and stimulated J. The data indicate
that reduction of [Cl] inhibits K reabsorption and
stimulates secretion. Reduction of [Na] to 35 mM
does not affect K secretion, but a minimal level
of Na is necessary to support secretion.

GFR K exc rIf
Exper/Cont

A. Low NaCl, 22 Na-lO Cl 0.66* 0.92 0.18* 0.04*
B. Low NaCl, 35 Na-23 Cl 1.18 1.40 1.18 0.59
C. Low NaC1, 35 Na-23 Cl 1.00 1.78* 1.69* 0.24*
D. Low Na, 35 Na-lOO Cl 1.54* 1.46* 1.28 0.93
E. Low Cl 110 Na—23 Cl 0.73* 1.29* 1.26* 0.18*

*p < .05

RENAL ACIDOSIS CAUSED BY MINERALOCORTICOID
DEFICIENCY IN HUMAN BEINGS WITHOUT RENAL DISEASE.

J.M. Sutton,* A, Sebastian4 H.N. Hulter. *
N. Schambelan,* R.D. Glynn and N. Poler. Univ.
of Calif, USPUS Hospital and SFGH, San Francisco.

Chronic selective mineralocorticoid (Mc) def i—
ciency in patients without renal disease is re-
portedly not associated with metabolic acidosis or
impaired renal H+ secretion. However, the acid—
base effects of physiologic replacement doses of
MC have not been evaluated in the same patients
both with and without MC under conditions of fixed
dietary intake. We studied 4 surgically adrenal—
ectomized patients (urine aldosterone <1 p/24h)
with normal GFR (94±4 S,E,M. ml/min/1.73 mL) main-
tained on fixed dexamethasone replacement
(0.75—0,88 mg/24h) and constant diet of normal

electrolyte composition. Following control obser-
vations, MC replacement (fludocortisone 0.1—0.2
mg/24h) was either discontinued (3 pts) or initi-

ated (1 pt). During MC deficiency plasma CO2 con-
tent was 1,6±0.3 ninol/L lower than during MC re-

placement (p<O.02). Arterialized blood pH was
a1so lower. Net acid excretion (NAE) decreased or
increased when MC replacement was discontinued or

initiated, respectively (day 5 ZANAE, 104±23% of
control NAE, p<O.02). Urine pH abruptly increased
or decreased when MC replacement was discontinued
or initiated, respectively (AUpH 0.33±0,03,
p<O.005, day 1). The characteristic MC effect on
urinary Na+ and K+ occurred. These findings indi-
cate that MC deficiency in human subjects without
renal disease is associated with diminished renal
H+ secretion and consequent metabolic acidosis.

URINARY ACIDIFICATION BY THE ISOLATED PERFUSED RAT
KIDNEY. N. Terao* and R.L. Tannen. Dept. of Med.,
Univ. of Michigan, Ann Arbor, Michigan.

In order to investigate the factors influencing
urinary acidification, a technique was developed
to assess maximal hydrogen ion gradients using
the isolated perfused rat kidney. Kidneys were
perfused at 370 with 6.7% albumin, Erebs—Renseleit
saline solution containing 5 mM glucose as
substrate and equilibrated with 95% 02/5% CO2.
The perfusate HCO3 concentration was sequentially
lowered during a 90—minute period of perfusion by
the addition of HC1. A decrease in perfusate pH
to 6.85 was accompanied by a maximal p11 gradient

(perfusate pH — urine pH), which could nut be
increased further by more severe acidosis.

In contrast to an earlier study which employed

supraphysiologic quantities of aldosterone,
acidification was achieved in the present

experiments without exogenous hormone. When 112S04
rather than Nd was used to decrease perfusate
EGO3 concentration the maximal pH gradient was

significantly greater (2.07 vs 1.70, p<.OS).
Ainiloride (lOM) consistently reduced the maximal

pH gradient by an average of 0.7 p11 units.
In conclusion because urinary buffer content

can be minimized and perfusate pH reduced to
extreme degrees, the isolated perfused kidney
represents a useful model for investigating
maximal urine acidification. Acidification by the
kidney appears to behave in a fashion similar to
other hydrogen ion secretory epithelia, in that
amiloride inhibits fff transport and the character
of urinary anions influences the hydrogen ion
gradient independent of other variables.

UREA EFFECT ON PAPILLARY EPITHELIAL TRANSEEMBRANE
POTENTIAL DIFFERENCE (PD) IS TRIPHASIC. L.M.
Teresi,* J.M. Sands,* and R. Beeuwkes III. Dept.
Physiology, Harvard Medical School, Boston, MA.

Papillary epithelial cells, cells exposed to
large changes in urine solute concentration, have
a urea dependent apical transmembrane PD (Sands and

Beeuwkes, Kidney mt. 12:572, 1977). This PD change
has been further characterized. Rat papillas were
studied in vitro in a urine—like solution: NaC1 100
mM, KC1 100 mM, CaC12 2 mM, MgSOt4 1 mM, plus urea
and/or sucrose to adjust osmolality. PD was meas-
ured with KC1 filled microelectrodes (>25 MO) ad-

vanced by hand, or in 2ji steps using a piezoelec—
tric pusher to ensure intracellular positioning.
Resistance increased by >50 MO when inside cells;
measured PDs were always negative. We accepted only
PD5 stable for >1 mm and associated with no before
—to—after change in electrode resistance or tip po-
tential. Without sucrose or urea PD was —9.5 mV.

ADDED SOLUTE (mM)
PD

(mV) -
—10
—15

—20

Added sucrose, up to 1.4 M, did not change PD (——).
Adding urea, alone or while maintaining 1.8 Osm/kg

osmolality with sucrose, resulted in a triphasic
change in PD (—). The ADH analog DDAVP (2x1O7M)
depolarized the membrane to '—5mV (+), but only in
the presence of urea. This effect was mimicked by
10 M 8—Br cA}fP. While the mechanism remains un-
known, the data suggest an interaction between urea
and ionic transport.
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• INHIBITION OF TUBULO-GLOMERULAR FEEDBACK (TGF) IN-
DUCED REDUCTION IN NEPHRON FILTRATION RATE (SNGFR)
WITH SARALASIN (5). B.J. Tucker* and R.C. Blantz,
Dept. of Medicine, Univ. of Calif. and VA Hospital,
San Diego, California.

We have previously shown that Benzolamide (B)
decreases sngfr by activating TOF with increases in
delivery of fluid out of the proximal tubule (DO)
(J. Clin. Invest., in press). TGF induced reduc-
tions in sngfr (29.2±2.0 to 21.1±3.1 nl/min,
p<O.Ol) were due to increases in both afferent (AR)
and efferent (ER) arteriolar resistances and de-
creased nephron plasma flow (rpf). We have exam-
ined the effect of a continuous infusion of S (1
pg/kg/mm) upon this TGF induced reduction in sngfr
following B in 6 Nunich-Wistar rats (200-225 gins on
a normal salt intake). S did not alter rpf and
sngfr from control values. DO increased from 17.2±
0.7 to 23.6±0.9 nl/min (pcO.Ol). However, a reduc-
tion in sngfr was not observed after B (32.6±1.4
vs. 32.1±1.1 nl/min, p0.7) during S infusion.

Also, during 5, rpf, glomerular capillary and
Bowman's space hydrostatic pressures and systemic
oncotic pressure did not change after B. Neither
AR (23.8±2.1 vs. O.7±l.5, p>0.2 nor ER (16.2±1.7
vs. 16.9±0.9 x 10 dynes.sec.cm , p>O.6) was sig-
nificantly altered with B during S. Conclusions:
1) S prevents the reduction in sngfr and rpf fol-

lowing B presumably by blocking the efferent limb
of TGF. 2) Since S did not increase sngfr and rpf,
this finding was not the non-specific effect of a
vasodilator. 3) The prevention of a decrease in
sngfr with B, in spite of increased DO, suggests
that angiotensin II may participate in the effer-
ent limb of TGF system.

MECHANISM OF IMPAIRED ABILITY TO MAXIMALLY CONCEN-
TRATE THE URINE (uosMoL-MAX) AFTER BILE DUCT LIGA-
TION (BUL). S. Tuma,' B. Leibovici,5 R.M. Friedler
and S.O. Massry (intr. by A.L. Sellers). Div.
l4ephrol., Dept. Med., Univ. So. California School
of Medicine, Los Angeles, California

Chronic ligation of the common bile duct (BDL)
is associated with impaired Uosmol—max. In order
to evaluate the mechanisms of impaired Uosmol—max,
tissue content of urea and Na was measured 2 weeks
(6 dogs) and 7 weeks (5 dogs) after BDL and the
distribution of renal cortical blood flow (micro—
spheres) was evaluated before, 2 weeks (11 dogs)
and 7 weeks after BDL (5 dogs). Similar measure-
ments were obtained before and 2 weeks after sham
surgery in 6 dogs. Uosmol—max decreased from
2051±73 to 1005±386 (pcO.Ol) after BDL, while no
changes occurred in sham operated dogs. Sodium
content of the papilla and inner medulla were lower
in BDL dogs than sham operated dogs (16b±13 vs
313±39 and 132±10 vs 3OO±42 nEq/L respectively,
p<O.Ol). Mean urea content in the papilla was also
decreased (2914±55 vs 8514±109 mOsm/Kg, p<O.Ol).
Total renal blood flow and the distribution of
blood flow to the renal cortex in BDL dogs were not
different from sham operated animals. The data in-
dicate: i) Uosmol—max is decreased after BDL in
dogs, 2) this is related to decreased sodium and
urea in renal medulla, and 3) the change in medal—
lary concentration is not due to redistribution of
cortical blood flow. Since other studies have
shown that proximal sodium reabsorption is enhanced
after RDL, a decrease in sodium delivery to the
loop of Henle may be responsible for the alteration
in medullary solutes.

• ISOSMOTIC VOLUME FLOW. R.R. Warner* and C.P.
Lecheme, Harvard Medical School, Boston, MA.

In rat proximal tubule, fluid reabsorption is
"isosmotic" within experimental measurement. We
have investigated the interaction of paasiwe and
active forcea responsible for isotonic fluid reab-

sorption by modeling split droplets, incorporating
rembsorptive forces of solute asymmetry (transepi—
thelial Cl—HCO3 gradient), active salt transport
and solvent drag. The model, which successfully

predicts experimental split droplet data, shows
that isosnotic flow is due to interdependent
forces and flows and does not require previously
proposed active transport into constrained compart-
ments, an extremely high Lp or e unique set of
tubular permeability properties (TN'). Varying
independently the active transport rate or magni-
tude of solute asymmetry from 0 to values account-
ing for a Jv of 3n1/min.mm affects transported
fluid osmolarity by less than 10%. Similarly,
varying Lp and salt permeability by two orders of
magnitude and varying 0NaC1 and 0HCO3 from .4 to 1
affects osmolarity by less than 10% in both active

and passive processes. Active salt transport
causes a volume flow by lowering intratubular
osmolarity; a lowering of only 4 mOsm could account
for measured values of 3w. The passive force of
solute asymmetry causes both a volume flow and
salt movement, changes in TPP can modify and
control separately 3w and the transported fluid
osmolarity by differential effects on flows due to
active and passive forces. The presented model
shows that isnsmotic flow does not require the
anatomical, osmotic or Lp constraints of previous
models and could be ohtained by the simple inter-
play of observed forces, flows and tubular per-

meability properties.

EFFECT OF EPITRELIAL LEAKINESS ON SOLUTE-COUPLED
TRANSEPIThELIAL VOLUME FLOW. Alan N. Weinstein* and
John L. Stephenson, NHLBI, Section on Theoretical

Biophysics, NIH, Bethesda, Maryland.
For the "leaky" epithelium, two experimental

observations are held with certainty: (1) The

epithelium is capable of transporting water up a
chemical potential step, and (2) as transport pro-
ceeds between equiosmolar bathing media, the toni-
city of each bath is maintained. Previous mathe-
matical models of such epithelia have shown that
tight intrsepithelial coupling of solute and
solvent fluxes is sufficient to reproduce these
observations and have prompted speculation on the
nature of such coupling. Such models, however,
may fail significantly in their representation
of other geometric or electrical properties of
the epithelium. Our analysis of an epithelial
model that includes finite bathing media and fol-
lows the time course of transport have shown that
such tight coupling is not necessary to reproduce
the experimentml observations. Although transport
between initially equal media may be quite hyper-
tonic for the leaky epithelium, the asymptotic
concentrations approached by each bath differ only
slightly, so that transport is observed to be
"isotonic." It is this asymptotic bath difference
that is proposed as a definition of hydraulic
leakiness. Introduction of linearized Kedem-

Katchalsky equations permit an analytical
estimate of this leakiness in terms of component
membrane parameters. The possibility of membranes
of equal leakiness with very different solute-
solvent coupling properties is illustrated in a
series of numerical simulations.
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STEREOLOGIC ANALYSIS OF CELLS IN RABBIT CORTICAL
COLLECTING TUBULE. Larry W. Welling, Dan J.
Welling, and Joseph N. Simone*. Research Service,
VA Hospital, Kansas City, Missouri and Departments
of Pathology and Physiology, University of Kansas
Medical Center, Kansas City, Kansas.

The kidneys of hydropenic New Zealand white
rabbits (1—2 kg) were fixed in vivo with 1%
glutaraldehyde in isotonic Ringers and electron
micrographs of transverse sections of 9 super-
ficial cortical collecting tubules were prepared
at X13,86O. In duplicate sets of photographs the
tubule outline as well as the lateral cell
membranes of either light (L, principal) cells or
dark (D, intercalated) cells were marked with ink
lines and then traced directly onto the digitizing
component of a Wang 2200 computer. The results
are direct measurements of total cross—sectional
area (TA) of the tubule and of the lateral mem-
brane lengths from which could be calculated the
surface density of light and dark cells (SvL, Sv°)
in reference to TA (SL/TA = 1.32 0.14 p2/p3,
D/TA = 0.44 p2/p3) or to the separate
areas of light (LA) or rk (DA) cells (SL/LA =
2.35 0.18 p2/i3, = 1.20 0.10 /p3).
TA also was divided into 20 equal, concentric
zones, each zone representing a constant fraction
of cell height from base to apex. Tubule trans-
verse sections contained 9.2 0.5 cells. Because
dark cells constituted 42 3% of cells and occu-
pied about 40% of TA (Sv0/TA / Sv1)"DA = 39 6%,
DA/TA = 41 5%), individual dark and light cells
are approximately equal in volume. However, as
confirmed by zone analysis, dark cells are

relatively simple in Shape while light cells have
marked lateral interdigitation and thus consider-

ably greater surface/volume ratios.

LOCATION OF EXCHANGEABLE K POOLS IN FROG KIDNEY.
H. Wilkinson*, L. P. Sullivan, S. Nelson* and
0. Welling. Univ of Kansas, Kansas City, Ks.

We had previously demonstrated the existence of
at least 3 K pools in frog kidney (AJP 233:F464,
1977). Pools a and b had half times of exchange
of 1.1 and 4.1 mm and contain about 25 and 40% of
tissue K, respectively. The remainder was con-
tained in one or more very slowly exchanging pools

(pools C). To loca these pools, bullfrog kidneys
were perfused with '1K for 30 mins and then per-
fused with non-radioactive solutions for 0, 5, 10
or 20 reins. The tissue was then removed and freeze

dried. By microdissection individual glomeruli (B)
were removed and pooled; early distal tubular tis-
sue (DT) from the ventral surface and proximal
tubular tissue (PT) near the dorsal surface were
identified and sampled. Tissue K specific activity

was determined and compared to that of the

K perfusate (SAn). The results of exps. in

which no washout was performed (0 mm) indicate
that all tissue sampled contained a significant

amount of very slowly exchangeable K; G>>DT>PT.
During washout the SA of DT declined much more
rapidly than did PT. The data indicate that DT
contains a fast exchanging K pool and PT a some-
what slower pool; both PT and DT also contain a

very slowly exchanging pool. Glomerular K ex-
changes at a very slow rate. We suggest pool a
is in DT cells and pool b in PT cells. Pools c
must exist in G, DT and PT cells.

0
5SA/SA°

20 mm

Glomeruli 0.21 0.15 0.3 0.12
Proximal 0.68 0.46 0.34 0.18
Distal 0.8a 0.23a O.l7a 0.l0

prox vs dist, p < .05

NATRIURETIC RESPONSES OF SPONTANEOUSLY HYPERTEN-
SIVE RATS TO INTRAGASTRIC AND INTRAVENOUS SPLT
LOADS. L.R. Willis. Dept. Pharmacol., Ind. Univ.
Sch. Med., Indianapolis, IN

There have been conflicting reports concerning
the ability of the spontaneously hypertenisve rat
(SHR) to excrete a salt load more rapidly (exag-

gerated natriuresis) than normotensive Wistar-Ky-
oto controls (WKR). The present studies examined
the route of administration of the salt load as a
factor in observing the exaggerated natriuresis
in conscious SHR, Intragastric (I.G.) saline

(0.9%, 2% body weight, BW) produced greater natri-
uresis in SHR than in WKR (A 2.5 0.5 vs 0.7
0.2 uEq/min, respectively), whereas 2% I.V. in ad-
ditional rats produced similar responses by both
groups (A 2.9 0.5 uEq/min in SHR and A 2.8 0.7
uEq/min in WKR). The natriuretic response of the
I.V.-infused WKR was significantly greater than
that of the I.G.-WKR, and was not significantly
different from the responses of either group of
SHR. Moreover, the size of the natriuretic re-
sponses of the I.V.-WKR were significantly corre-
lated (p < 0.5) with changes in the urinary Na/K
ratios. No such correlation was observed with
either group of SHR or with the I.G.-WKR. Measure-
ment of the extent of absorption of a salt load

(0.9% 2NaCl, 2% BW) revealed that volume expan-
sion after I.G. saline was half that after I.V.
saline. In other experiments, massive I.V. volume
expansion (10% BW) resulted in identical natriure-
tic responses by SHR. The data indicate that the
exaggerated natriuresis of SHR vs WKR was associ-
ated with mild volume expansion ( 1% BW) which
did not markedly suppress mineralocorticoid levels
in WKR; 2% BW volume expansion did, thereby en-
hancing the natriuresis in WKR.

RENAL TUBULAR EFFECTS OF THE NEW DIURETIC, PIRE—
TANIDE (HOE 118). J. Winaver*, J.B. Puschett and
II. Feldman. Allegheny General Hospital and (mi—

versity of Pittsburgh School of Medicine, Pittsburgl
Pa.

HOE 118 is a new diuretic agent containing an
unsubstituted sulfonamido group. It has been shown

to potently Inhibit sodium chloride reabsorption
in the loop of Henle. In order to directly deter-
mine its sites of action and effects on tubular

electrolyte transport, simultaneous recollection
and clearance studies were performed In chronically
thyroparathyroldectomized dogs. Administration of
the drug resulted In a substantial natriuresis,
a modest bicarbonaturta and no phosphaturia. Per-
centage excretion (%E) of sodium (Na) rose from
0.6 0.1 + 15.2 1.8% (P <.001), while proximal
fractional reabsorption (PFR) of Na declined from
.46 .03 to .39 .02 (P <.001). %E bicarbonate
(HCO3) rose from 1.2 0.4 to 5.9 0.9 (P <.001)
while PFR HCO3 decreased from .46 .04 to .36

.04 (P <.01). However, urine pH did not change:
7.00 .16 + 6.96 .08 (P >.80). The drug did not
change either PFR for phosphate (P): .62 .04

.62 .03 (P >.90) or %EP: 4.0 .9 - 6.6 1.6%

(P >.10). It is concluded: 1) HOE 118 uncoupled
proximal P transport from both Na and HCO3. 2) The
drug inhibited Na reabsorption in the proximal tu-
bule as well as more distal nephron segments.
3) The action of the drug is probably not mediated
by inhibition of carbonic anhydrase; and 4) pro-
duction of HCO3 diuresis without phosphaturia is a
unique effect of the drug.
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RABBIT PAPILLARY EPITHELIUM CHANGES IN RESPONSE
TO DIURESIS AND ANTIDIURESIS. H.G. Worthen, and
R.J. Hogg.* Dept. of Pediatrics, Univ. of Texas
Health Science Center at Dallas.

Ultrastructural studies of the epithelium
covering the renal papilla were done in rabbits
under two different states of hydration: water
diuresis (urine osmolality 100-200 mOsm) and anti-
diuresis (urine osmolality 800-1600 mOsm). A clear
cut morphologic difference was found. Antidiuretic
animals showed widely dilated intercellular spaces
between the epithelial cells of the papilla. Water
diuretic animals showed collapse of these inter-
cellular spaces with the cells much more tightly
apposed. No clear cut morphologic difference was
found in the epithelium covering the fornix or the
renal pelvis.

These studies demonstrate that the renal
papillary epithelium of the rabbit responds to
alterations in the diuretic state of the animal
with similar changes to those seen in the corre-
sponding cells covering the rat papilla. The
dilatation of the intercellular spaces also re-
sembles that seen in rabbit and rat collecting
tubular cells in response to antidiuretic hormone.

It is proposed that during antidiuretic states,
the rabbit papillary epithelium demonstrates in-
creased water permeability in response to in-
creased levels of antidiuretic hormone. It is
also possible that increased reabsorption of the
urinary solutes, notably urea, may also occur in
this species, as previously demonstrated in rats.
These studies suggest that increased water reab-
sorption from the pelvic urine may play a role in
the urinary concentrating process in the rabbit.

PROSTAGLANDIN INHIBITION AND RENIN RELEASE AT REST
AND DURING EXERCISE. Edward J. Zaxnbraski,
Constance Lakas* and Cohn G. Scanes*. Rutgers
University, Dept. of Physiology, New Brunswick,
New Jersey.

It is well documented that renin activity (BA)
is increased during exercise. Previous studies
have also indicated that renal prostaglandin (PG)
synthesis is increased in the exercising dog.
Since PG have the capacity to augment renin syn-
thesis, studies were conducted to evaluate the
relationship between PG and the release of renin
at rest and during exercise in conscious dogs.
Seven chronically instrumented animals were
studied at rest and during heavy treadmill exer-
cise under control conditions and after PG inhi-
bition with indomethacin (INDO) (2 mg/kg) and
meclofenamate (MECLO) (2 mg/kg). RA was assessed

by angiotensin I production (MEN) of plasma
obtained from the inferior vena cava proximal to
the renal veins. At rest BA was 1.11 .27
ng/ml/hr (mean + SAN). During control heavy
exercise RA increased in all animals to 2.99 l- .79
ng/ml/hr (P<.05). RA (ng/ml/hr) for the PG
inhibited tests were as follows:

CONTROL PG INHIBITED
.57+.O9 .63+.16 (INDO)
.52±.ll .55+.O8 (MECLO)
*p<.O5 versus resting.

At rest PG inhibition did not significantly alter
RA. The rise in RA associated with exercise was
not attenuated by either INDO or MECLO. Although
PG have the capacity to increase renin synthesis,
these data suggest that the rise in RA during
exercise is not due to PG hormones.

• MECHAI4ISM OF Ca2-MEDIATED INCREASES IF, RENAL
PROSTAGLANDIN SYNTHESIS. T. V. Zenser, C. A.
Herman*, and B. B. Davis. Geriatric Ctr., VA
Hoap., St. Louis Univ., St. Louis, Missouri.
Introduced by A. J. Lonigro.

CaZ+ can increase inner medullary slice

prostaglandin (PG) synthesis. This study was
deaigned to determine if Ca2+_mediated increases
in PG synthesis could be attributed to increased
arachidonic acid (AA) availability. Slices were
preincubated for 30 mm. in Krebs media with
0.8 mM Ca2 or 1.5 mM Mg2 with or without
10 pM 14C—AA and then transferred to media

containing teat agents. Both media and tissue
were extracted for analysis of PG syntheais by

radioimmunoaasay and thin—layer chromatography.
In the presence of Ca2+, the divalent ionophore
A23187 (1.5 uM) resulted in a 2— to 3—fold
increase in media PGE2, 14C—PGE2 and
14C—AA. Ca2 had no effect in the absence of
ionophore. A23187—mediated increases were not
observed if Mg2+ was used instead of Ca2+.
Both basal and Ca2+ stimulated release of

were proportionally increased by
inclusion of ESA (1 mg/ml) in the incubation
media. Indomethacin (0.28 mM) inhibited PG
ayntheais but did not alter the Ca—dependent
release of 14C—AA elicited by A23187. In slices
preincubated with l4C—palmitic acid, A23187 in
the presence of Ca2+ did not elicit an increased
release of this fatty acid. These results
indicate that Ca2+ increases AA release from
tissue lipids. Increased Alt availability
increases PG synthesis. Ca2+ could be acting as
a second messenger modulating inner medullary PG

synthesis.

MEASUREMENT OF THE NA TRANSPORT POOL (TP) OF TOAD
URINARY BLADDER BY FUNCTIONAL STUDIES. T.W. Ziegler
and L.S. Olsen*, Div. Nephrology, VA Hospital and
Univ. California San Diego.

An upper limit to the (Na) of the TP was sought
by means of continuous recording of the short-cir-
cuit current (5CC) by an automatic voltage clamp.
Initially bladder segments were bathed by 4 ml of
113 mM Na Ringers on both sides. SCC under these
conditions measures the net Na transport across the
bladder and the absolute size of 5CC is governed by
the Na permeability of the mucosal (M) cell mem-
brane. M Na of 113 mM is known to be well above
the (Na) necessary for saturation of the transport
process. Solutions were changed 5 times with Na-
free hypotonic Ringers M and 113 mM Na Ringers ser-
osally; SCC decreased to nearly 0 in all cases.
These conditions were maintained for 1 hr to fully
deplete Na TP. M Na was suddenly increased from 0
to 113mM by injection of O.44ml of 1.13M NaCl. SCC
increased virtually instantly. SCC reached 50% of
initial 5CC within 5.4 sec and 100% initial SCC
within 29.2 sec (n=15). An upper limit to the (Na)
of the TP is made assuming that upon sudden incre-
ment of M Na, Na will enter the epithelial cells at
a rate equal to the initial SCC. Epithelial cell
volume is nominal chamber area (2.37 cm2) x esti-
mate of cell thickness (2Op) x estimate of 85%
intracellular volume in the epithelial layer. The
Na TP has a maximal (Na) of 1.65 mEq/L when SCC is
50% of initial SCC and 6.11 mEq/L when SCC is 100%
of initial SCC. These values overestimate (Na) of
the TP by an amount equal to the Na extruded from
the serosal side of the cells during the time
intervals measured.
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EFFECT OF LOW DOSE STEROIDS ON HYPERLIPIDEMIA FOL-
LOWING RENAL TRANSPLANTATION. Blecker. DL.*,
Lyons, P.J., Pitone, J., Bower, R., Sabanayagam,
P. and Swartz, C. Depts. of Med. & Surg., Hahne—
mann Medical College & Hospital, Phila., Penna.

Cardiovascular disease has long been recognized
as a major cause of mortality in maintenance hemo—

dialysis (H) and in renal transplant (T) patients.
This may be related to the high incidence of hy—
perlipidemia which has been reported in both
groups. The role of corticosteroids in the persis-
tence of post—transplantation hyperlipidemia has
not been clearly defined.

Fasting lipid profiles of 23 normal (N) sub-
jects were compared with those of 20 non-diabetic
patients on maintenance hemodialysis and 24 stable
non—diabetic renal transplant recipients on low
dose prednisone therapy. Mean serum creatinine in

the transplanted patients was 1.89 mg.% (range
0.8—3.0 mg.%). Mean prednisone dose was 7.5 mg./d

(range 0—15 mg.). Thirteen patients were taking
either 0 prednisone or were on alternate day regi-
mens. Duration of graft function ranged from 3 to
60 months (mean 18.2 mos.).

Chol. Triglyc. LDL Chol.
N 251 tT432l) 93 (6-l54) 190 (119—265)
T 253 (147—441) 135 (61—249) 181 (76—356)
H 237 (41—334) 297 (61—537) 176 (84—320)
Results indicated no difference between the

normal controls and the transplant population. The

hentdialysis population showed significantly high-
er triglyceride levels than either of the other

groups.
It is concluded that low dose steroid regimens

in stable post—transplant patients result in re-
versal of the hyperlipidemia seen in uremic pa-
tients and in those on high dose steroids.
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IMMUNE SUPPRESSION BY EXTRACORPOREAL
IRRADIATION OF THE BLOOD. William T.
Clark, III, Maurice A. Pearl, and
Thomas J. Weatherall.* So. Baptist
Hospital, New Orleans, Louisiana.

Direct x—radiation of the renal bed
is known to suppress kidney transplant
rejection, but such direct radiation
is dose-limited because of secondary
radiation damage. Extracorporeal ir-
radiation of the blood poses no such
hazard to tissues and can suppress
circulating immune factors, but pre-
vious attempts to suppress rejection
by this method were unsuccessful be-
cause of inadequate apparatus and
technique.

A new type of shielded, uniform
field irradiation chamber was invented
for use with standard x—ray apparatus
and presterilized, disposable blood
circuit components. New radiation
formulae render the procedure ef-
fective, safe, and predictable.

The extracorporeal irradiation
link can thwart a rejection crisis.
The patient suffers no discomfort and
no apparent after-effects from a simple
procedure which usually lasts less than
an hour. When rejection recurs, the
procedure can be repeated without cumu-
lative hazard.

Transplantation

HUMAN KIDNEY PRESERVATION: COMPARISON OF SIMPLE
COLD STORAGE TO MACHINE PERFUSION. John M. Barry*,
Mary Ann Farrisworth*, James B. Metcalfe*, and Wil-
liam M. Bennett. Univ. of Ore. Hith. Sci. Ctr.,

Portland, Oregon.
Transplant teams have been reluctant to accept

kidneys preserved with intracellular flushing fol-
lowed by cold storage, especially when preservation
times exceed 24 hours.
A one-center study of 40 primary cadaver kidney

transplants preserved with Collins C2 solution was
done, and comparison made with 37 primary kidney
grafts preserved with cryoprecipitated plasma on
the MOX-l00 Waters machine. All kidneys were har-
vested from brain dead cadavers in one state and
transplanted at one institution. Results are pre-
sented in the table.

No. of kidneys
Cold ischemia

time, hr. 23 (10-44.5) 23 (3.5-39)
First week dia-

lysis, no. 13 (32%) 11 (30%)
Lowest 1-mo. serum

creatinine 1.52 0.62 1.70 1.80
2-yr. graft

function 58.0 8.1% 45.6 8.2%
- P > .05 for all comparisons -

When 27 grafts preserved by either method for
over 24 hrs. were compared, there were no signifi-
cant differences with respect to acute tubular ne-
crosis, 1-mo. serum creatinine nadir of surviving

grafts and 1-mo. graft survivals.
Human kidneys from brain dead cadavers can be

satisfactorily preserved with either C2 flushing or

pulsatile machine perfusion, even when preservation
times exceed 24 hours.

IMMUNOLOGIC AND ULTRASTRUCTURAL EFFECTS OF CRYO—
PRESERVATION ON REMODIALYSIS PATIENTS' LYMPHYCYTES.

W.A.Briggs, R.J.Rozek*, S.R.Mahajan, F.D.McDonald.

Wayne State University School of Medicine,Det. MI.
Lymphocytes (L) of hemodialysis patients (pts)

are used for various in vitro studies before trans-
plantation and in research. Results of studies com-
paring L function in pts vs normal subjects (nis)
or of longitudinal studies in pta could be enhanced

by avoiding day—to—day laboratory variables. Cryo—
preservation (C) of multiple cell samples, followed
by study of thawed cells on the same day, should
sake this possible. A study was done to determine
how L function and structure are affected by C and
whether hemodialysis pts' L are affected differently
than nls'. L isolated from 14 pts and 14 nis were
studied both in fresh State and after C with 10%
glycerol. Studies included electron microscopy,
subpopulation analysis (rosettes, surface IgG) and
response to L mitogens. Results for 1) % E—rosettes,

2) % EAC—rosettes, 3) 1 surface lgG, and 4) PEA,
5) PWM and 6) Con A responses (CPM x lOs) were:

PATIENT CONTROL

FRESH FROZEN FRESH FROZEN

1) 43Y24) 61± 9(19)1-1- 52± 9(21) 61± 9(20)1-1-
2) 22± 5(20) 18± 7(15)1- 27± 8(19) 22± 4(20)1-1-

3) 7± 3(14) 13± 5(20)1-1- 6± 2(11) 13± 5(19)1-I-

4) 29±17(22) 56±27(22)1-1- 36±24(20) 6l±29(2O)H-
5) 31±12(20) 11± 8(20)1-1- 31±11(20) 6± 6(20)1-1-

6) 32±15(20) 29±16(20) 36±16(20) 25±13(20)1-
Numbers = SD ( ) = N t<O.5 tt<O.Ol

Viability of frozen—thawed L was >90% for both pta
and nls; no adverse ultrastructural effects were
found. Conclusion: Although C had similar effects

on both pts' and nls' L, the effects seen in both
require caution in the interpretation of results of
immunologic studies using frozen—thawed L from any
source.
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• TREATMENT OF RENAL TRANSPLANT REJECTION WITH
LEUKOPHERESIS. P.V. Collett,* C.R. Stiller,*
R.A. Ulan,* J.F.B. Lockwood.* (Intr. by J.8.

Dossetor) Nephrology and Transplantation,
University Hospital, London, Ontario.

Detection and treatment of acute rejection
remains the major obstacle to successful renal

transplantation. Lymphocyte mediated cytotoxicity
(LMC), specifically measured against the donor
cells has been shown to occur with acute rejection,
and may precede the deterioration in renal
function which occurs. Various regimens have been
attempted to render LMC negative, as this
correlates with reversal of rejection.

We have treated 8 rejection episodes unrespons-
ive to conventional treatment with high dose
steroids with the addition of leukopheresis to
further steroid treatment. Each patient received
an average of three leukopheresis over a period of
one week. Leukopheresis was achieved with a
Celtrifuge continuous flow blood cell separator,
with a bloodflow of 50 ml/min for a 4 hour period.
Vascular access was via A-V fistula or shunt.
Anticoagulation was with ACO, USP formula A
(Fenwal) at a rate of 3 to 5 ml/min. Leukocytes
were removed from the plasma side of the buffy-coat
layer with cell yields of 1 x lO to 7 x lO per
collection.

Leukopheresis resulted in change in CML from
positive to negative in 5 situations with an
associated improvement in renal function. Cells
removed were studied in vitro for activity against
the donor cells. There were no complications to
this therapy. Leukopheresis in association with
immunosuppression may prove to be a useful addition
to the treatment of rejection. A controlled trial

is proposed.

GASTROINTESTINAL MORBIDITY AND NORTALITY IN RENAL
TRANSPLANTATION. Cosme Cruz, Naxine Uniewski,*
Luis Toledo-Pereyra, Stanley Dienst, Heung Ku Oh,*
Pedro Cortea, Francis Dumler, Godofredo Santiago,
and Nathan w. Levin. Henry Ford Hosp., Depta. of
Neph. and Transp., Detroit, Michigan.

The records of 100 renal transplant recipients
were reviewed in regard to clinical end radiologic

evidence of gastrointestinal pathology. No signi-
ficant gastrointestinal pathology was found before
or 2 to 120 months after transplantation in reci-
pients of living related donor grafts (N=19). On
the cadaveric recipient group (N=81) upper gastro-
intestinal bleeding (UGIB) occurred in 6 patients
7 days to 20 months after transplantation. None of
these had evidence of gastric or duodenal ulcera-
tion on the pre transplant workup. All but one had
functioning grafts at the time of UGIB and 3 died
as a result of it. 9 other patients reguired lapa—
rOtomy and bowel resection 5 to 60 days post trans-
plant because of internal herniation (2), bowel
obstruction due to adhesions (5), and cecal rupture
(2). 5 of these expired as a direct consequence of

these complications. 3 patients developed chronic
active hepatitis (CAB) requiring large maintenance
doses of steroids (32-40 mg methylprednisolone/
day). Two have succumbed to fulminant bacterial and
fungal infections and the third has suffered 2 epi-
sodes of life threatening sepsis. Our data indicate
that in the cadaver transplant population the gas-
trointestinal system is the site of significant

morbidity (24%) and mortality (12%). The pre
transplant evaluation identifies those at risk of
developing gall bladder and lower intestinal com-
plications but is of little help in detecting
those at risk of developing UGIB or CAN, which
have the highest morbidity and mortality.

SPECIFIC EFFECT OF STEROID (5) DOSE SPACING ON
IMMUNE RESPONSIVENESS. John J. Curtis, J.N. Galls,
S.Y. woodford*, R.G. Luke. Department of Medicine,
University of Kentucky, Lexington, Kentucky.

Controversy continues as to whether any benefi-
cial effects of alternate day steroids (ADS) as
maintenance S for transplant patients (TXP) relate
to dose spacing or total dose reduction, we have
performed skin tests (PPD, mumps, Monilia and
DNCB), total lymphocyte count, T-cell count, and
lymphocyte response to mitogens (PHA and Con A) on
10 stable TXP (creatinine 1.5±0.1 mg/dl, mean±SEN,
mean follow up 5.4 years, range 2.8—8.6 years)
after 4 months on daily steroids (05) (10 mg pred—
nisone) and again 4 months after change to ADS (20
mg Q.O.D.). Prior to study TXP were on ADS.

Total lymphocyte counts were higher but not sig-
nificantly different on ADS than 05 (2076±2 56 vs
1475±203). moth % T—cells and total T—cells counts
were significantly higher on ADS than 05 (56±4% vs
44±4%; 1112±118 vs 633±82, P<O.O1). Lymphocyte
response to stimulation with Con A was greater in
all 10 patients while on ADS (mean 69700±8000) than

05 (32400±8100) , P<0.Ol. Stimulation was also
greater with PNA (74457±4900 vs 58545±9500) but not
significantly so (P>0.l) . These results on ADS
were not different whether tests were performed 24
hr or 48 hr after last S dose. On DS all tests
were 24 hr after last dose. Eight of the 10
patients had no response to skin tests either on 05
or ADS. Two responded only to DNCB equally on 05
end on ADS. Thus, T-cell counts and lymphocyte
responsiveness are increased by dose spacing; de-
layed hypersensitivity, as assessed by skin tes-
ting, was not detectably different. Nevertheless,
objective confirmation of a less immunosuppressive
effect of ADS than 05, even at low maintenance
doses, has been obtained.

• SURGICAL THERAPY FOR PERSISTENT HypERTENSIoN (H) IN
TRANSPLANT PATIENTS (TXP) . John J. Curtis, R.
Gregory Mcworrow*, Theodore A. Kotchen, Bruce A.
Lucas, Robert G. Luke. Department of Medicine,

University of Kentucky, Lexington, Kentucky.
The incidence of H in patients at least 1 year

after TX, with good graft (G) function (serum cre-
atinine < 2.0 mg/dl), receiving low dose alternate

day prednisone (25±1.3 mg Q.O.D., meen±SEM) and
with native kidneys (MX) , is very low (Clin. Neph.
5:123, 1976). All 9 such of our patients who had
H, and agreed, had 3—kidney arteriogrems, and mea-
surement of renal vein renins before and 30 minutes
after furosemide (F) 40 mg I.v. Thereafter, NKs
were removed in all to determine if these prior

studies might predict response to nephrectomy (NX).
At least 3 months later (mean follow up after NX
11.3 months) N had improved in 8 (mean BP 122±4
mmNg to 98±2, p<o.O05; mean anti—N medicines 2.6±
0.3 to 0.87±0.5) . The single non—responder had
higher renin from graft (G) than NK and recurrent
glomerulonephritis on subsequent G biopsy. N im-
proved (a) whether post—F renin was > in G than NI
(3 TXP) or > in NK than G (5 TXP) and (b) despite
the presence of stenosis (50—80% narrowing) of G
artery in 4 TXP (renin > in G vein in 2 TXP). wean
A renin (post—F minus pre—F) was 6.3±2.3 ng/ml/hr
in 18 NK (P'cO.O2) thus, F increased renin in NI
even 1—7 years (mean 3.9 years) after successful
TX. Mean A renin in 9 Ga was 5.1±2 (P<O.O5). we
conclude that (1) NX of NI should be considered in
such patients with N even in the presence of G
stenosis and even if renin is greater from G vein
than NK veins. (2) renal vein renin measurements
are not predictive of response to NX of NK.



LISTERIA GBRITIS IN RENAL TRANSPLANT PATIENTS
John S. Fennell, Gerardo )4endez-Picon and H.M.Lee.
Departments of Medicine and Surgery, Medical
College of Virginia, Rictmsand, Virginia.

Listeria nnnocytogenes has been reported as
a caruDn cause of meningitis in renal transplant
patients. It is usually associated with full
recovery following antibiotic therapy. Listeria
cerebritis is rare, with few documented cases.
We have encountered 6 cases of listeria meningitis
since 1970 in 350 renal transplant patients. In
3 patients there was clinical evidence of cerebri—
tis, i.e. mental obtundation, convulsions and
heniparesis. A focal lesion was suggested, as
seizures mast often started with twitching of a
limb. Blood and (2SF cultures were positive in all
patients. The diagnosis was confirmed in one
patient by brain scan (Tc9n) which showed
increased uptake in parietal lobe. In the other
2 patients CAT scans showed low density zones
cc*npatible with cerebritis. Brain biopsy confirm—
ed the diagnosis in one patient. There was a
rapid response to IV ampicillin in all three
cases, but listeria septicania recurred in one.
Haniparesis improved in all patients. Tso of the
patients later succumbed to pseudczronas septi—
cemia. We feel that Listeria Cerebritis is
perhaps sore cc*ninn than presently realized in
renal transplant recipients with listeria
meningitis. localized or generalized seizures
should alert one to this possibility. CAT scan aM
brain scan tiny be useful aids in making the
diagnosis of listeria cerebritis.

• PEDIATRIC RENAL TRANSPLANTATION: THE PROGNOSTIC
VALUE OF 82 MICROGLOBULIN RADIOIMMUNOASSAY IN THE
PREDICTION OF EARLY RENAL HOMOGRAFT REJECTION.
Casimir F. Firlit, M.D. ,Ph.D., T. Greenalade, a.N.,
aobert aashoor, 5.5. (Division of Urology, aenal
Transplantation), Children's Memorial Hospital and

Department of Urology, Northwestern University,
Chicago, Illinois)

During the preceding 2.5 years, 37 renal trans-
plantations were performed in 30 pediatric reci-
pients. Children varied in age from 4—16 years.
Twenty—nine cadaveric and 8 living related kidneys

were implanted duriog this period. Standard post
operativs surveillance included serum creatinine,

crestinine clearance, urinary lymphocyturia and
radionucleotide renograms. In addition, the radio—
immuno assay for 2 microglobulin (alA) was employ-
ed daily to assess renal catabolic function. Serum
assays proved to be a more consistent indicator of
renal function than urinary assays. Twenty—three
acute rejection episodes were diagnosed 24—36 hours
prior to changes in the serum creatinine or radio—
nucleotide renography. There were no false posi-
tive/negative determinations. Two of 23 rejection

episodes were recognized simultaneously with al-
terations in creatinine and renography. Daily

monitoring of serum z microglobulin levels during
the rejection episode offered excellent guidance
as to the effectiveness of anti—rejection therapy.
Nicroglobulin levels will fall 24—30 hours before
serum creatinine levels drop.

2 mg. RIA functioned as a reliable indicator/

predictor of early rejection. The experience
gained with and reliability of this modality has
enabled us to institute anti—rejection therapy
solely on this determination. The net result has
been less severe rejection crisis and a greater

salvage of homografta.

ALBUMEN CLEARANCES AND IMMUNOLOGICAL MONITORING

IN RENAL ALLOGRAFTS. M. Floyd? J. Woo'R. Kermar?t
0. Cannont B. Kahant and E. Brewer. The Univ. of
Texas Health Science Center at Houston, Depts. of

Medicine, Surgery, Pathology, and Pediatrics,
Houston, Texas.

The molecular dimensions of serum albumen
determine that it is virtually excluded from the
normal glomerular filtrate. The renal clearance
of albumen (Calb) thus provides a discerning mea-
sure of glomerular capillary wall permeability.
In order to monitor this function in 12 consecu-
tive renal allograft recipients, we performed se-

quential daily Calb by radioimmunoassay with total
urine protein excretion (UPE) and creatinine

clearance (Cc,-). In addition, immunological in-
dices including spontaneous blastooenesis (SB)
and active T-rosette forming cells (RFC) were mea-
sured. Values for Calb in normal individuals
fell between 0.02 and 0.20 p1/mm. Calb values
ranged from 0.9 p1/mm in the recipients with
functionally normal allografts, to 500 p1/mm
in acute rejection. In each of the 13 clinically
diagnosed rejections in g patients, there was a
significant increase in Calb which preceded the
increase in UPE by 1 to 3 days in 7 instances.
Transient minor elevations in Calb, frequently
without alteration in UPE or Ccr, were observed
in 6 patients between post-operative day 5 and
30. In all of these episodes, the increased
Calb followed increased SB and reduced RFC counts

implying that they represented brief episodes of
inmiunologically induced glomerular injury. The
diagnostic value of Ca)b in detecting minor and

evolving glomerular injury in the allograft is

likely.

STABILIZATION OF RENAL FUNCTION IN TRANSPLANT
RECIPIENTS AFTER CONTROL OF BACTERIURIA. R.B.
Freeman, N. Hoy,* and R.C. Pabico. Nephrology Unit,
Univ. of Rochester Medical Center, Rochester, N.Y.

The purpose of this study was to determine the
rate of bacterial allograft infections and
whether changes in renal function were associated
with significant bacteriuria (UTI) . Prospective
studies were done in 75 recipients for antibody
coated bacteriuria, quantitative urine cultures,
and creatinine clearances. The incidence rate of
LIII over one year was 80% in new transplants and
34% in those under follow-up more than one year.
Antibody coated bacteria were present in 96% of
551 urine specimens regardless of the colony
count and this test was of little value in
differentiating significant from contaminant
bacteriuria. Superficial cortical biopsies were
culture positive in only 2/17 cases with persist-
ent or recurrent UTI but subsequent nephrectomy
tissue was culture positive in 2 of the biopsy
negative cases. Interstitial nephritis was
present in 12/12 cases with UTI compared to 2/6
without UTI (p<O.Ol). T lymphocytes and lympho-
cytes with IgG Fc receptors were depressed in 32
LIII patients compared to 13 uninfected recipients
(p<O.O2S, <0.05 respectively). Renal function
was unstable in 14/22 with persistent or relapsing
UTI and in 2/40 free of UTI (p<O.Ol). Control of
UTI with antibiotics was followed by stabilization
of function in 9/13, but a decline in function
occurred in 7/8 with uncontrolled persistent UTI
(p<0.OS). These data confirm UTI as a common

complication in transplant recipients, and suggest
that uncontrolled bacterial infection of the
allograft is an independent variable that leads to
loss of function.
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RENAL TRANSPLANT ANGIOGRAPHY IN THE DIAGNOSIS OF
REJECTION. P. Gailiunas, T. Curry, D. Long, J.H.
Helderman, R. DickermanC, A. Hull, J.P. Kokko.
U of Texas Health Sci. Ctr. at Dallas, Dallas, Tx.

Early diagnosis of rejection continues to pre-
sent a diagnostic dilermna in the evaluation of re-
nal function in renal allograft recipients (R). In-
judicious use of immunosuppression may result in

significant morbidity and mortality. Thus, dili-
gent efforts to confirm the diagnosis of rejection
must be made prior to the institution of such ther-
apy. We have found transplant angiography to be

useful in diagnosing rejection and estimating graft
prognosis. Renal transplant angiograms were per-
formed in 65 R within 1 month post-transplant.

Average followup time for functioning grafts was
28 mos. Indications for angiography were failure
to establish urine output within I wk or decline
in established function in the absence of demon-

strable pre- or post-renal etiology. Intra—renal
arteries were evaluated for presence of thrombo-
embolic cut off, vessel irregularity and displace-
ment by edema. Arterial circulation time (ACT) was
defined as time from first appearance of contrast
in the main renal artery until opacification could
no longer be detected in intra-renal erteries. 33/
37 R with functioning grafts had normal angiograms
while only 5/28 R with either abnormal angiogram

or prolonged ACT had functioning grafts (pcO.000I).
While ACT>Ii sec was considered prolonged, all ab-
normal cases had ACT>8 sec. All 16 R with pro-
longed ACT lost graft function. Angiography cor-
rectly predicted graft survival in 89% of R with
normal studies and graft loss in 86% of R with ab-
normal studies. We conclude that angiography is a
useful diagnostic and prognostic adjunct in the

management of renal allograft rejection.

• SIGNIFICANCE OF HYPERAMYLASEMIA IN RENAL TRANS-
PLANT RECIPIENTS. P. Gailiunas, H. Helderman, R.
Dickerman', A. Hull, A. Ware*, P. Peters. U of
Texas Health Sci. Ctr. at Dallas, Dallas, Tx.
Acute pancreatitis is reported to be an infre-

quent (3-8%) but lethal complication following re-
nal transplantation. A large proportion of chronic
hemodialysis patients are said to have abnormally
elevated serum amylase values. In order to deter-

mine the relationship of pretransplant hyperamyla—
semia to subsequent development of acute pancrea-
titis we prospectively performed routine amylase
determinations within 2 wks pre—transplant and 14

wks post transplant in 63 consecutive transplant
recipients. Elevated serum amylase values were
found in 33 (52%) recipients. Mean value was 360
units, range 220—800 units (nl<200). Acute pan-

creatitis developed within 7 days post transplant
in only 1 of these individuals, who subsequently
recovered. Serum lipase was also elevated in all 7
patients in whom it was measured. Serum amylase
remained elevated post transplant in 10 additional
recipients without clinical evidence of pancreati—
tis. Of 30 recipients with normal pretransplant

amylase values, 5 (16%) developed elevated amylase
levels following transplant. None of these recipi-

ents developed clinical pancreatitis. Our findings
indicate that hyperamylasemia is an extremely com-
mon finding in hemodialysis patients and is found
in 25% of these patients following renal trans-
plantation without evidence of pancreatitis. Be-
cause the incidence of acute pancreatitis is vary
low even in those patients with elevated pretrans—

plant amylase levels, the discovery of an elevated
pretransplant amylase value in the absence of
signs or history of pancreatitis should not con—
traind icate renal transplantation.

URINE CYTOLOGY AFTER KIDNEY TRANSPLANTATION.
Gal*, S. Ribot, N. Goldblat, N. Ealami* & B. Fiah*
Newark Beth Israel Medical Center, Newark, N.J.

This atudy was conducted in order to determine
the diagnostic value of urioe cytology following
kidney transplantation. 452 urine sediments from
36 kidney transplant recipients were prepared for
cytological examination by Shandon—Elliot cytocen—
trifugal concentration & Wright—Giemsa staining.
The reviewer was unawsre of the patient's clinical
status. The findings were divided into 3 cyto-
logical categories: (A) Cells that were shed from
the proximal and distal tubules as well as collect-
ing ducts. Phagocytosis of cells were occasionally
seen. (B) Collecting duct epithelial cells and
large lymphocytes. In many cases large lympho-
cytes formed rosettes about collecting duct epi—
thelial cells, or appeared in casts with collect-
ing duct epithelial cells. (C) Pyuria with intra
or extracellular organisms.

Category (A) cytology was seen in the immediate
post transplant period, with acute tubuler necro-
sis, and aminoglycoside therapy (with or without
nephrotoxicity). Category (B) cytology was seen
in 22 of 24 rejection episodes and in 1 patient
not showing clinical or laboratory evidence of
rejection. Category (C) cytology was associated
with urinary infection. Bacteria could be seen on
cytological examination in most cases,

Cytological analysis of urine sediment follow-
ing kidney transplantation provides a reliable,
rapid and inexpensive method for diagnosis of
renal allograft rejection and miscellaneous trans-
plant complications.

• MIXED LYMPHOCYTE CULTURE RESPONSIVENESS CORRELATES
WITH CLINICAL OUTCOME OF RENAL TRANSPLANTATION.
Marvin R. Garovoy, Anne Person*, Charles B.
Carpenter. Peter Bent Brigham Hospital, Boston, NA.

The value of the mixed lymphocyte culture (NLC)
in choosing the most suitable donor for living re-
lated transplantation is an important issue. We
have studied 50 living related recipients (R) donor
(D) pairs prior to transplant with a nicro NLC

technique (5x104 R and D, 15% NHS, total volume,
<.2ml, harvested day 6). Nitonycin (m) was used for
the one—way NLC. Results of the MLC in counts per
minute (cpm) were expressed ss Stimulation Index
(S.I.); % Relative Response (R.R.) or absolute cpm
for both one—way and two—way NLC's. There were 20
pairs of HLA identical siblings in whom negative
NLC's confirmed the identity of both hsplotypes

(S.I. 1.68 1.28). Nineteen out of 20 R (95%) had
graft function at 1 year. For the 30 R matched for
1 haplotype, a significant correlation was found
between graft survival and MLC reactivity. One—year
graft function for those R with a one—way S.I. <15,
was 91% (10/11) while for those R with an S.I. >15
it was only 47% (9/19), (x2 with Yates corr. 3.96,
p.O1e6). With the two—way NLC, an S.I. of 6 was
most predictive. Eight of 9 (89%) with an S.I. <6
have function at 1 year whereas only 6/14 (43%)
with an S.I. >6 are functioning at 1 year. Neither
the (R.R.) nor absolute cpm correlated with graft
outcome. Thus, since 1 haplotype matched R—D pairs
with low MLC responses have excellent graft survival
(91%), and those with high MLC responses have poor

graft survival (47%), cadsveric transplantation for
the latter group of R may be a timely consideration.
Furthermore, with the variability in MLC responsive-
ness among laboratories, the S.I. or R.R. which best

predicts graft outcome should be individually
determined.
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• IgG ANTIBODY SECRETING CELLS ARE CONCENTRATED IN
RFJECTING RENAL ALLOGRAFTS. Marvin R. Garovoy,
Mark Reddish*, Abul K. Abbas*, and George J. Busch
Peter Bent Brigham Hospital, Boston, NA.

Humoral rejection has long been thought to be
mediated by antibodies (Ab) which reach the graft
via the circulation. Although B lymphocytes are

among the cells infiltrating rejected grafts their
role in the rejection process has not been establish-

ed. By modifying the reverse hemolytic plaque
assay, coupling staphylococcal protein A with its
affinity for binding IgG containing immune complexes,
to sheep red blood cells, we have been able to
detect Ab secreting lymphocytes in the PBL of Tx R
and cells infiltrating rejected grafts. PBL from 8
Tx R receiving standard doses of iminuran and predni—
sone produced 840 to 1690 IgG and 40 to 260 1gM

plaques/106 cells. Lymphocytes infiltrating re-
jected, nephrectomized Tx kidneys were isolated frc!n
4 R with histologic evidence of humoral rejection
including intimal proliferation and medial necrosis.
The number of Ab secreting cells in these 4 grafts
ranged from 3240 to 11,360 IgG and 30 to 1480 1gM
plaque forming cells/l06. PLB from these 4 R at the
time of nephrectomy produced 80 to 1380 IgG and 18
to 320 1gM plaques/la6 cells. This preponderance of
IgG producing cells in PBL of Tx R is in contrast to
the excess of 1gM versus IgG formation seen after
in vitro mitogen (PWM,LPS) stimulation of normal
PBL. Thus, with a new assay measuring Ab formation
in man, we have the first demonstration of IgG Ab
producing cells concentrated in rejected renal
allografts. Moreover, the local production of Ab may
be an important additional route by which Ab mediate
the humoral component of rejection.

Abbreviations: Tx = Transplant
R = Recipient

RISK—BENEFIT ANALYSIS OF HIGH-DOSE STEROID THERAPY
FOR ALLOGRAFT REJECTION. R.M. Graham*, P.Gailiunas,
C. Atkins*, J.H. Helderman, R. Dickerman*, A.R.

Hull, P. Peters, IJTHSCD, Dallas, Texas.
Renal allograft recipients who are experiencing

acute rejection often fail to respond to a first
or second course of high dose bolus steroid ther-
apy (BST). These individuals are frequently de-
nied further therapy because of a reported In-
crease in associated mortality. We have evaluated
the safety and efficacy of multiple courses of BST
by a retrospective analysis of 148 renal allograft
recipients (66 with living related [LRD] and 83
with cadaveric [CAD] grafts). 42 LRD recipients
and 49 CAD recipients received < 2 courses of BST

(1 gm methylprednisolone/day given by IV bolus x
4 days), while 24 LRD recipients and 33 CAD recip-
ients received > 3 courses. 30 recipients have
died at follow-up periods of 3 mos to 8 yrs. All
30 deaths are included for analysis but only 17
occurred within 3 mos of BST.

#BST DEATHS
LRD CAD

< 2 3/42 (7%) 14/49 (29%)
> 3 3/24 (12%) 10/33 (30%)

There was o significant correlation by x2 analy-
sis between # of courses of BST and death occur-
ring either within 3 mos or greater than 3 mos.
following BST. However, 54% of LRD recipients and
40% of CAD recipients had a good response to a
third course of BST as assessed by increase > 10%
in GRF for > 3 mos. Our findings suggest that a
significant number of renal allograft recipients
who fail to respond to < 2 courses of BST may
benefit from further therapy without a significant
increase in mortality risk.

BILIRUBINATE CHOLELITHIASIS IN TRANSPLANT RECIP-
IENTS. y Gurian,* Athol Ware,* Richard Dicker-
man,*HaiTUHelderman, Peter Gailiunas, and Alan
Hull. Univ. of Texas Health Sci. Ctr., Depts. of
mt. Med. and Surg., Dallas, Texas

We have retrospectively analyzed our experience
with cholelithiasis occurring in patients who re-
ceived a renal transplant from 1970 through 1976.
Ten of 162 patients who survived with an intact
graft for at least 3 months were subsequently dis-
covered to have gallstones. Nine of these patients
have since had cholecystectomy. None of the pa-
tients had symptoms referable to the gallbladder
and none had evidence of common bile duct obstruc-
tion or pancreatitis. The diagnosis was made by
radiological serendipity in 6 patients and as part
of the evaluation of chronic liver dysfunction in 4
patients. None of the stones were cholesterol
stones. The majority were identified as pure pig-
ment stones and the rest were described as mixed
stones. Three of the latter were radio—opaque sig-
nifying a high calcium content. None of the
patients had spherocytosis, sickle cell disease or
any evidence of overt hemolytic anemia. The inci-
dence of bilirubin stones, the sex (mostly male)
and the racial background (mostly white) of the

transplant recipients with gallstones differed sig-
nificantly from a group of patients with cholelith—
iasis culled from the general hospital population.
All patients had received azathioprine in standard
doses from transplantation. The incidence of marked

macrocytosis (MCV>104) was greater in patients with
stones (70%) than in those without (20%). Pigment
stones in these patients may be the consequence of
an Increased bilirubin load derived from azathio—

prine-induced ineffective erythropoiesis and/or a
shortened peripheral life span of these abnormal
cells,

STRETCHING AND NARROWING OF GLOMERULAR AFFERENT AR-
TERIOLES IN SWOLLEN RENAL ALLOGRAFTS UNDERGOING A-
CUTE REJECTION. L.A. Hebert, J.E. Stefaniak*, D.S.
Shapiro*, C.L. Allhiser* and A.L. Riley. Dept. of
Medicine, Medical College of Wisconsin, Milw. Wisc.

Marked renal swelling occurs in acute transplant
(Tx) rejection. The impaired renal function in
this state could be related to mechanical adjust-
ments that the renal tubular and vascular networks
must make as renal parenchyma swells. We examined
whether vascular stretching occurs in the swollen
allograft. From each of five pairs of dogs matched
for weight, a donor was chosen from which a control

kidney (CE) was removed, weighed and perfused ar-
terially with silicone rubber (SR) at 150 mmHg.
The contralateral kidney (TK) was then transplanted
into the recipient which was then bilaterally neph—
rectomized. On the 6th post—Tx day TK was removed,
weighed and perfused with SR. Each TK and CK was
sectioned and cleared. A total of 240 photoinicro-
graphs taken from unselected fields of outer and
inner cortex. The photographic slides were coded,
randomized, projected and measurements made of gb—
merular afferent arteriolar length (AL) and width
(AW) and glomerular width (GW). We found that TK—
AL was significantly greater than CE—AL (Outer cor-
tex: 248 8 vs 172 11 iM, p < 0.001; inner cor-
tex, 288 9 vs 236 9 M, p < 0.001) and that rE—
AW was significantly narrower than CK—AW (8.3 0.2
vs 9.8 0.3 tM, p < 0.001). GW—TK was signifi-
cantly smaller than GW—CK (p < 0.02). These data
indicate that allograft swelling leads to forces

which pull and/or push glomeruli away from their
feeding artery resulting in stretching and narrow-
ing of afferent arterioles. We conclude that the
impaired function of renal allograft rejection is
related in part to increased afferent arteriolar
resistance.
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ULTRASOUND: NONINVASIVE DIAGNOSIS OF RENAL TRANS-

PLANT REJECTION. J.H. Helderman, M. Conrade, R.D.
Dickerman*, P. Galllunas, P. Peters, and A. Hull.
U of Texas Health Sd. Ctr. at Dallas, Southwest-
ern Pied. Sch. Dallas, Tx.

The diagnosis of allograft rejection may be dif-
ficult particularly in the perloperative period.
Clinical findings may be few and soft so that in-

vasive techniques such as biopsy or arteriogram
need be resorted to. Ultrasonography of the renal
allograft in situ has been useful in depicting
transplant obstruction and extra renal fluid col-

lections which indicate ureteral leaks or lympho-
codes. Enlargement of the graft demonstrated by
this technique has suggested rejection. We de-
scribe parenchymal changes appreciated by sono-
graphy which correlated with clinical, artero-
graphic, and anatomic changes of acute rejection.
Transverse and oblique scans were performed with
an internally focused transducer and with a single

sweep scanning technique. Normal renal transplant
cortex has a uniform, homogeneous, grainy, acous-
tic texture surrounding discrete sonolucent-like
medullary pyramids. In cases of acute rejection
leading to graft loss cortical parenchymal irregu-
lar sonolucencies correspond to oligemia and
arteriolar pruning by arteriography and, relative-
ly precisely,to foci of edema, hemorrhage and/or
recent infarction seen in the nephrectomy speci-
men. Similar ultrasonographic findings in chronic
rejection were present but the onset of these
changes was more difficult to discern. These re-

trospective findings were successfully extended
to prospective analysis of seven recipients. We
conclude that ultrasonography may be a beneficial
aid in the diagnosis of allograft rejection.

• ATG EFFECTS OH I CELL SUBSETS IN VIVO AND IN VITRO
AND THE THERAPEUTIC CONSEQUENCES. J.H. Helderman,
P. Gailiunas, and P. Lipsky. U of Texas Health

Sci. Ctr., Dallas, Texas.
Because of the pivotal role played by the I

cell in whole organ rejection a number of stra-
tegies have been devised to deplete the trans-
plant recipient of these offending cells. One such

strategy, anti—thymocyte globulin (ATG), has en-
joyed some clinical success as yet not universally
accepted. To enhance therapeutic effects over un-
toward drug effects it is suggested that dose ad-
justments be based on T cell enumeration in per-

ipheral blood lymphocytes (P91) by the E rosette
technique. This study was designed to test the
effect of ATG on lymphocyte markers and T cell
function in vivo and in vitro. Patients receiving
0.75 to l.Og of ATG IV daily uniformly had no E
rosetting lymphocytes, BO s1g cells, and 2O
cells that bore no discernible markers. Despite
the absence of I cells by E rosette enumeration,
PBL retained response to the T mitogen PHA and
Con A about 1/3 normal. Treated B cells were fully
capable of antibody formation when provided with
normal T helpers as measured by response to the
polyclonal activator pokeweed mitogen. Despite T
mitogen response, T helpers (TH) and I suppressors
(IS) were not identified. In contrast, in vitro
ATO caused substantial lympholysis accompanied by
absence of all T cell function. These data suggest

that 1) B cell responses in ATG treated patients
are normal and capable of supporting humoral re-
jection, 2) residual T cells are present in vivo

which fail detection by E rosette enumeration.
This technique is a poor means of assessing ATG
effect on cells participating in rejection.

LINEAR GROWTH IN CHILDREN FOLLOWING RENAL

TRASPLAHTATI0N (RT)
John I(. Hurley, A. Greenslade*, P.R. Lewy, C.F.
Firlit*, and Y.S. Ahmadian, Children's Memorial
Hospital, Northwestern Univ., Chicago, Illinois.

Normal growth is rarely achieved in children
following RT. Many factors have been suggested as
influencing growth including dose and frequency of
prednisone, bone age, sex, number of rejection
episodes and somatomedin levels. We analyzed the
growth of 36 consecutive patients (pta.) who re-
ceived a renal transplant which functioned for at
least 1 year. Data was collected on 25 pts. for 2
years, 16 pta. for 3 years and 12 pts. for 4 years.
Mean age at transplant was 11.8 years (range 3—18).
There were 18 males and 18 females. Prednisone was
given daily. There were 29 cadaver and 7 live re-

lated grafts.
Pts. were divided into 2 groups for analysis.

Group I grew at least 2.5 cm. 1st year end at

least 5 cm/year thereafter. Group II grew less
than group I.

Throughout the first 4 years, age at transplant,
sex, source of the kidney, annual weight gain and
dose of prednisone did not distinguish the 2 groupa
The dose of prednisone was less than lOmg/M2/D by
the end of the 1st year and thereafter for both
groups. There was no difference in the number of
rejection episodes in the 2 groups during the 1st
year. Renal function (Cr Cl) was significantly dif-
ferent in the 2 groups during the let 2 years
(P <.001). Group 1 had Cr Cl 73.2 * 6.3 (SEM) and

91.8 14.9 in the 1st 2 years and Group II 50.2
6.9 and 53.3 * 6.5 (cc/min/l.73M2).
We conclude that prior to epiphyseal closure

the best predictor of growth after RT is Cr Cl.

PROTEIN CLEARANCE BV HUMAN TRANSPLANTED KIDNEYS,
Anatole Besarab and Benno Ihle.* Thomas Jefferson

University, Philadelphia, PA.
Prospective measurements of protein clearance

by implanted kidneys, were obtained in 18 recip-
ients of cadaveric (CK) or live—related kidneys

(LRK). Four pump perfused kidneys had urinary
proteins of 600 to 2000 mg/dl during perfusion.
After implantation, fractional protein clearance
(Cp/Ccr) exceeded 2.0% during the oliguric phase
(2 hrs. to 18 days). With diuresis, Cp/Ccr fell
from a median value of 1.5% (range 1.0 to 13.7%)
to a median value of 0.13%. By contrast, Cp/Ccr
by IRK started at 0.3% and fell to 0.012% over the
same period. The duration between onset of diure-
sis and first episode of rejection In cadaveric
recipients was 7.l±.3 days and 14.1±2.6 (p .02)

In LRK recipients. Successful treatment of rejec-
tion was heralded by a 62% fall in Cp/Ccr to a
value of O.05±.02% in the cadaver group (N=8). Un-
successful treatment was associated with increase
in absolute value of Cp/Ccr. Failure of Cp/Ccr to
fall below 0.25% heralded onset of chronic rejec-
tion. In LRK, Cp/Ccr fell from 0.003 to 0.001%
during treatment of rejection. The urinary
albumin/globin ratio approximated that in plasma

during the oliguric and diuretic periods.
We conclude the following: (1) a non-selective

proteinuria exists in pump perfused kidneys whose
magnitude is nearly tenfold that seen in live re-
lated kidneys, (2) interval between onset of diure—
sis and first rejection is relatively constant In
CK recipients, is modified by 118, and is shorter
but less variable than In LRK recipients, (3)
Cp/Ccr may be useful in assessing treatment of re-
jection and as a prognostic indicator.



• GROWTh ACCELERATION FOLLOWING RENAL TRANSPLANTA-
TION IN CHILDREN UNDER AGE 7. Julie R. Ingelfinger
Warren E. Grupe, and Raphael H. Levey, Children's
Hospital Medical Center, Boston, Massachusetts.

Ten of 92 renal allografts performed between May,

1971 and August, 1977, were in 9 patients (P) aged
3 to 7 years at transplantation (TX). Results of
Tx in these 9 were evaluated by assessing P and
graft survival, and linear 9rowth. Original renal
disease included dysplasia— 4, nephritis— 3,
malignant hypertension- 1, and hemolytic uremic
syndrome- 1. At TX, all 9 p were less than 3rd
percentile height for age.
All P are surviving, 6 (67%) with functioning

allografts 12 to 61 months post—TX (mean 39).
Five of these 6— all living related TX— have
normal renal function (on alternate day prednisone

at dose <0.7 mg/kg/2 days plus daily azathioprine)
and have shown catch-up growth, reaching and main-
taining normal height for age. The 6th (cadaver
TX) has chronic rejection and is growing poorly.
The 7th p (living related TX), now returned to
dialysis, grew from below 3rd percentile at age 3
to the 25th at age 8, after which renal function
deteriorated. Two P rapidly rejected allografts
and have had decreased growth velocity for age.

In contrast, although many of the remaining 76 p
who received 82 TX after age 7 are growing, none
showed accelerated linear growth sufficient to
catch up if below the 3rd percentile for age or to
cross centile lines if above.
Despite small sample size, the growth of renal

TX recipients under age 7 suggests that such P are
good, and in some ways, favored, transplant candi-
dates.

FAILURE OF IMMUNOSUPPRESSIOH WITH CYCLOPHOSPRANIDE
(CY), AZATRIOPRINE (AZ), AND PREDNISONE (P) TO
IMPROVE CADAVERIC ALLOGRAFT SURVIVAL.
J.R. Jeffery, A.R. Downa*, C. Lye*, H. Ramaey*, A.
E. Thomson, Transplant Program, Health Sciences
Centre and University of Nanitoba, Winnipeg.
To assess the effectiveness of immunosuppression

with cyclophosphamide, 33 patients were randomized
into treatment with CY 400 mg i.v. on days 0,3,6,

14,21 post—transplant and for rejection episodes,
and AZ 1.5—2 mg/Kg/d except on CT days (Group A);
and 28 patients into treatment with AZ 2—3 mg/Kg/d

(Group B). Both groups were given P 100 mg/d ta-
pering to 50 mg/d by day 28 and 15 mg/d by 1 year,
and 1 Gm methylprednisolone infusions on days 0,3,

6,14,21 and for rejection episodes. All patients
have been followed for at least 6 months.

a
Group A(33)

a
Group 5(28)

Antigens matched 1.4 1.3

No trsnsfusiogs
Pt. survival 8 3 moE

16
97.0

16
96.4

Pt. survival @ 12 moE 97.0 87.0
Graft survival 8 3 moE 66.7 71.4
Graft survival 8 12 moE 66.7 63.9

one of the results are significantly different.
b
Life—table analysis.
There was no difference in infectious complica-

tions between the 2 groups.
These results neither demonstrate soy beneficial

or harmful effects from the additional use of

cyclopho sphamide.

SEVERE REJECTION REQUIRING DIALYSIS — NOT AN HAR-
BINGER OF RENAL GRAFT FAILURE. A. Karalakulasingam,
F.Z. Ferris*, A. Lansing*, 0. Martin, R. Schacht*,
and H. Amin*. U of L School of Medicine snd Jewish
Hosp., Div. of Nephrology sod Surgery, Lou., KY.
Between 1/73 and 12/76 we performed 48 Live—

Related (L.R.) Renal transplants. In this series
of cases a retrospective study was done to see if

renal graft rejection episodes requiring Dislysis
in the first four weeks post—transplant was an
index or harbinger of poor graft survival and func-
tion. Of the 48 L.A. transplants there were 21
patients that had graft rejection episodes in the
first 4 wks. post—transplant requiring dialysis.
In each of these instances the rejection crisis
was characterized by marked oliguria ( < 150 cc's/

24 hrs) high fever and graft swelling. Oliguria
with renal failure lasted 10 to 17 days and during

this period all patients except one required more
than 3 dialysis before onset of recovery of renal
function. Anti—rejection therapy conaiated of
Helthyl prednisolone 15 mgs/kg IV daily over 6 days
with mini doses of heparin. Immunoauppresaion was
maintained with Predniaolone 6Omga & Imuran SOaga.

daily unless complicated by infection, hemorrhage,
or bone marrow toxicity. Of these 21 patients, 7
lost their grafts during the first 6 montha with
2 deaths. The other 14 patients (66.6%) have good
graft function (SeCr < 1.8mgs%) 18 months post—
tranaplant with no deaths. Therefore, we conclude
that in L.A. transplants severe rejection requir-

ing dialysis is not an harbinger of early graft
failure and maintenance of adequate immunoaupprea—
sion in the absence of complications is not asaoc—
iated with increased morbidity and mortality.

• EPIDEMIC RENAL TRANSPLANT REJECTION ASSOCIATED
WITH INFLUENZA A VICTORIA (IAV). W.R. Keane*.

J.H. Helderman, J. Luby', P. Gailiunas, A.R. Hull,
J.P. Kokko. UTHSCD, Dallas, Texas.

Prior data relating renal transplant rejection
to viral infections are confined to isolated case
reports or concern the temporal correlation of CMV
infection and rejection. IAV associated rejection
is a less ambiguous natural model than CMV since
it is not latent, not present in the graft, has
high clinical penetrance with an easily estab-
lished date of onset, is not a universal post—
transplant event, and does not primarily involve
lymphoid organs. We experienced an outbreak of IAV

on our transplant service. Eight patients (pts)
were clinically diagnosed as having IAV and 6
seroconverted by both complement fixation and
hemagglutination inhibition. Rejection occurred in
7/8, within 3 days in 6 and within I mo in the
other. The rejections were severe with loss of the
graft within 3 mos in 5/7 cases. 4/5 pts with IAV
on high dose steroids and receiving antirejection
therapy seroconverted. There was a high incidence
of relatively uncormaon complications of IAV: acute

pulmonary edema (2 pts) , myocarditis (I pt) , bac—

teremic pneumonitis (2 pts), non-bacteremic pneu-
ntnitis (1 pt). The course of IAV was prolonged
>10 days in 4/5 pts on high dose steroids but in
none of 3 on low dose steroids. There were no fa-
talities due to IAV. Conclusions: I) IAV infection
seems to trigger acute renal allograft rejection
frequently, and these rejections are severe with
a high rate of graft loss, 2) seroconversion
occurred despite high dose steroids, 3) the course
of IAV was prolonged and associated with a high
incidence of complications in pts on high dose
steroids but not in those on maintenance steroids.
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PREDICTION AND DIAGNOSIS OF ALLOGRAFT REJECTION BY
A STUDY OF CIRCADIAN AND OTHER RHYTHMS. Knapp M.S.*
Blarney R.W.*, Cove—Smith J.R.*, Heath M.* and
Pownall R.* Chronobiology Research Group, Renal

Unit, City Hospital, Nottingham, U.K. (introduced
by H. Lubowitz).
Having demonstrated that there are circadian

variations in cell—mediated immunity in rat and in
man (Pownall and Knapp, Clin. Sci. and Mol. Med.
54:447—449, 1978) we studied the time of "rejection"
of renal allografts in man, using mathematical

analyses of sequential weight—corrected plasma
creatinine results to calculate when creatinine
excretion first becomes less than production (Knapp
et al., Lancet, ii:1183, 1977). This can be con-
sidered as the "time of rejection". A 24 hour

(circandian) rhythm and a probable 7 day (circa—
septan) rhythm in the "time of rejection" has been
detected in a retrospective analysis of 50 patients.
Patients, before and after transplantation, were

also studied to detect rhythmic or day/night changes
in urine excretion. Abnormal patterns, similar to
those described in chronic renal failure before

dialysis (Hillier and Knapp, J. Physiol, 242:83,
1974) were observed both when on dialysis and
after successful transplantation, other than on the
day of onset of "rejection", when acute changes in
sodium excretion disrupt this pattern. This change
in sodium excretion is a change in the time of
sodium excretion, and is not detected by examination
of 24 hour urines or by examination of urinary

rhythms of water, potassium, pH or glucose.
Consideration of circadian and other rhythms after

transplantation allows prediction and early diagnosis
of allograft rejection.

NON-MLR B CELL ALLOANTIGENS AND RENAL ALLOGRAFT
ENHANCEMENT IN THE RAT. Robin P. Lowry*, Edgar L.
Milford*, Christina M. Terranova*, Jean M. Paradysz*,
Terry B. Strom, and Charles B. Carpenter. Dept. of
Med., Peter Bent Brigham Hospital, Harvard Medical

School, Boston, MA.
Active renal allograft enhancement in the rat

model has been achieved by immunization of the re-
cipient with tissues of a third strain, known to
share only a non-MLR related B cell alloantigenic
determinant with the donor strain. The rat RT1—A
region determines the classic Ag-B SD antigens,
while the Rh-B region determines MLR and Ia antigens.

Recipient Immunogen Donor Day7 Cr MST
(26) LEN (20) 61-2 13+9

RTl—A, B (LEWxBN)F1 (6) 4+1 >28

(7) LEN BURT1-A ,Bb

Hyperimmune LEN anti-BUF antisera have been shown
to react by EA inhibition and complement mediated
cytotoxicity with B cells and not I cells of BN.
Further, this reactivity has been shown in pre-
liminary segregation studies to be directed at an
MHC encoded determinant, which is not the MLR anti-
gen. Capping studies have shown that this deter-
minant co-caps with the BN MLR related Ia determin-
ant, suggesting close physical association on the
cell surface. Hyperimmune LEN anti-BN antisera
have been shown to inhibit the mixed lymphocyte
reaction between LEN and BUF, showing in another way
that these strains share an Ia like antigen. Further
study of non-MLR related B cell alloantigens may
give insight into the relationship between 0 and
DR B lymphocyte antigens of man.

REJECTION INDUCED VASOMOTOR NEPHROPATHY FOLLOWING

RENAL TRANSPLANTATION. Lyons, P.J., Blecker, D.L.*,
Pitone, J.', Bower, R., Sabanayagam, P.'1-, and
Swartz, C., Depts. of Med. & Surg., Hahnemann Medi-
cal College & Hospital, Phila., Penna.

Acute rejection reactions (AR) which result in

prolonged return to hemodialysis (H) have generally
been associated with a poor prognosis for the
transplanted kidney. Seven cases, 5 related donor
and 2 cadaver donor transplants, are reported in
which early AR were associated with acute renal
failure lasting a minimum of 5 days following the
cessation of clinical rejection activity. All 7
episodes occurred within 15 days of the attainment
of stable renal function following transplantation
(T). Six of the patients were dialyzed for 5 to 15
days following the onset of severe oligo—anuria.
The seventh patient who did not require H prior to
I showed a persistent elevation of his serum crea—

tinine to pretransplant levels (10 mg.%) for a

comparable time period. Renal angiography (4 cases)
and renal biopsy (1 case) revealed only minimal

damage to the transplanted kidney.
Four of the 7 kidneys are functioning well (mean

creatinine 1.2 mg.%) 3, 7, 17 and 44 months follow-
ing the episodes. Two kidneys underwent chronic
vascular rejection resulting in graft removal at
28 and 31 months. The seventh patient died of pneu-
monia with a functioning kidney 12 months following
T.

It is concluded that early AR may result in re-
versible prolonged vasomotor nephropathy. Pa-

tients with non—functioning grafts following cessa-
tion of objective rejection activity should be
maintained on standard immunosuppression as well as
routine hemodialysis for up to 3 weeks following

such episodes.

• CTERMINPNTS OF PCST-TRANSPLP,NT (TX) BL(OD PRESSURE
(BP) CONTlL: EFFECT OF CHANGES IN PARATHOBMONE
(PTH). D.A. McCarron, M.R. McClung*, W.J. McDori—
ald*, T.A. Gnlper, S. Krutzik*, W.M. Bennett, Div.
Nephrol., Univ. Ore. Hith. Sci. Ctr., Portland, OR.

Persistent hypercalcemia secondary to hyper—
parathyroidisiu (HPTH) and alteration in the renin—
angiotension system are two factors that have been
implicated in post-Tx hypertension. Th further
elucidate determinants of BP following successful
Tx, we measured changes in BP, ionized calcium (Ca)
plasma renin activity (PRA) and PPH during a 40 Ca
infusion (15 mg/kg) (N=ll) and following isopro-
terenolol (Isp) (.15 mg S.C.) (N=lO) in renal Tx
recipients (6 sos to 6 yrs post—Tx).

Ca (p<.OOl), PRA (p<.07), and systolic BP (SBP)
(p<.0O5) all increased during the Ca infusion. PPM

(6) 3+1 >28 (p<.OOl) decreased. The % change (5) in SBP at each
(1) 8 10 sampling interval was significantly related to the

%ACa (N30, r+.54, p(.001) and the %APrH (N=30,
r—.58, p<.00l). %A renin did not correlate with
observed variations in Ca, P1'H, and SBP. Following
Isp, Ca (p<.O5), PRA (p<.O2) and SBP (p(.05) all
increased. Again PPM fell (p<.O5). The %ASBP
induced by Isp, however, was not correlated with %A
Ca or %APRA. Similar to the Ca infusion, %ASBP was
negatively correlated with %APrH (N=29, r—. 40,
p'(.025). The sore PPM was suppressed, the sore the
SBP increased. These results suggest a direct hypo—
tensive effect of P1'H in Tx recipients, which can
be separated frau the known effects of PRA and Ca.
This is best supported by the dissociation of %ASBP
fran %ACa following Isp.

Our findings are consistent with previous re-
ports of a vasodilating effect of PPM infusions in
laboratory animals and suggest that PI'H may be an
inportant determinant of BP in the post-Tx setting.



Abstracts 795

• PJ'1TI-TISSUE NLTIBODIES IN RENAL ALLOGRAFT REJECTION.
J.J. McPhaul, Jr. and R.B. Freeman, VA Hospital and
Southwestern Medical School, Dallas, D(, and U. of
Rochester, School of Medicine, Rochester, NY.
To define the role of anti—tissue antibodies in

allograft 'rejection," a prospective study tested
by direct imeuofluorescence (IF) and elution 17
biopsy and 7 nephrectomy samples from 16 patients
with deteriorating renal function for anti-kidney
antibodies. Eluates from 8 patients had antibodies
with specificity for vascular smooth muscle cells

(6 patients), proximal tubule cells (3), proximal
tubule brush border (2), a granular antigen asso-
ciated with proximal tubule basal lamina (1),
cortical tubule basement mewbrane (TBM; 3), distal
tubule cells (1), and arterial endothelium (2).
Anti-tissue antibodies were not detectable in se-

rum, or were present in eluates at greatly enhanced

concentrations; glonmrular basement mrrbrane anti-
bodies were not present in any eluate, although
direct IF tests on the same tissue had bright,
apparently linear glomerular staining (2 patients).
Antibodies to vascular smooth muscle also bound to

arterial/-iolar coats of other organs, cross—
reacted with visceral smooth muscle of gut, but
rt cardiac or skeletal muscle, and could be ab-
sorbed by allogeneic peripheral blood buffy coat
(BC). In contrast, antibodies to TBM, tubule cells
and brush border were not absorbed by BC and had
no demonstrable cross-reactivity with other human
organs. It is likely that specific anti—tissue
antibodies contribute importantly to the vascular
and tubulointerstitial lesions associated with
deteriorating renal allograft function. Some of
these antibodies have associated allogeneic
specificity; others are kidney—specific.

• IMMUNOFLOURESCENT STUDIES IN ONE HOUR KIDNEY
TRANSPLANT BIOPSY. Gerardo Mendez-Picon, W.J.S.
Still" and I{.M. Lee. Departments of Surgery and
Pathology, Medical College of Virginia, Richnond,
Virginia.

Biopsies of 83 transplant cadaver kidneys were
obtained one hour after revascularization and
studied by iniiiunoflourescent technique. All
kidneys were preserved by pulsatile preservation
method from 18—60 hours. Several perfusates were
used: Group A kidneys were perfused with cryopre—
cipitated plaana perfusate. Group B kidneys
were perfused with plaania protein fraction perfu—
sate and Group C kidneys were preserved with
albumin perfusate.

All kidneys in Group A (26 kidneys) showed
the deposition of IGG, IGA, 1GM, fibrinogen (Fib)
and canplnoent (C) either alone or in combinations.
There was no difference in survival at 2 years in
those kidneys with or without the depostion of
either IGG, IGA, IOU, Fib or C. In Group B (49
kidneys) 23 kidneys showed absence of either lOG,
IGA, 1GM, Fib or C. Their 2 year survival was

comparable to the 26 kidneys which showed either

IGG, IGA, 1GM, Fib or C alone or in combinations.
In Group C (8 kidneys) only 2 kidneys showed traces
of ccinplnent deposition. All kidneys are warking
at present.

It weuld appear that inmunoflourescent deposi-
tion in kidney transplants dionstrated in one
hour biopsy is related to the composition of the
perfusate and has no predictive value in the final
outcome of the transplants.

• ROLE OF BILATERAL NEPHRECTOMY(BNX) IN TRANSPLANT
HYPERTENSION(HT). D. NRAg, F.2. Ferris*, N. Amin*
and R.L. Wathen. U of L. School of Med., Lou., KY

Severe HT frequently persists orarises
following renal transplantstion(TX). We studied 7
TX patients(PTS) to assess the contribution of
native kidneys to MT and the value of selective
renal vein renin(RVR) studies in predicting benefit
from BNX. PTS were aged 8 to 37 yrs. with serum

creatinines <1.7mg% and required high dosages of
anti—HI drugs. BNX was performed 3—30 months post—

TX without mortslity or significant morbidity (9±3
hosp. days) (±SD) with a follow—up period from 2 to
30 months. TX arteriographic (7 PTS), peripheral
vein renin(PVR) (7 PTS) and selective RVR (5 PTS)
studies were performed pre—BNX. No patient exhib-
ited significant allograft renal artery stenosis.
Four PTS had significantly higher native RVR than
PVR levels (P<.05) while transplant RVR did not
differ from PVR levels (P>.2). In these PTS, mean

arterial pressure(MAP) fell significantly post—BNX
(P<.01) and requirements of anti—HI drugs were

either markedly reduced (2 PTS) or absent (2 PTS).
An additional PT demonstrating high, but no pre-
dominating source of renin secretion, did not
achieve control of HI until 2 yrs. post—BNX. The
final 2 PTS, not amenable to selective RVR samp-
ling, showed elevated PvR levels. In one PT (8
yrs. old) MAP fell from 112 to 72 mmHg while the
other PT who lost allograft 7 MO later to chronic
rejection showed no improvement in HT. There were

no significant changes in body UTS., allograft
function or prednisone dosage pre— and post—BNX.
We conclude that BNX is a safe procedure which may
promptly cure or improve HT in the transplant
recipient (5/7 PTS) and that selective 2VR studies,
when obtainabLe, may predict benefit from BNX.

EFFECT OF TRANSFUSION AND NEPHRECTONY ON
TRANSPLANT SURVIVAL. John D. K. Price, Michael
Perlman*, and Charles E. Reeve*, Dept. of

Medicine, University of British Columbia,
Vancouver, Canada.

92 first cadaver transplants were analysed
for the effect of transfusion and/or nephrectomy
on kidney survival. Results were assessed by
life table analysis. Patients were divided into
different groups according to timing and number
of transfusions and whether or not nephrectomy
had been done. Groups were similar in age, sex,
disease and numbers of patients. Results show:

Patient Group Increased Kidney Survival
1 year 2 years

Nephrectomy 0
Transfusion 6 months

pre transplant 0
Transfusion on day of

transplant
Eight or more trans-
fusions up to 6 months

pre transplant

In our Centre, therefore, it is important
to give more than 7 transfusions in the 6 months
pre transplant. Transfusion given more than 6
months pre transplant and also nephrectomy

appears not to affect transplant survival.

0

0

16%

22%

28%

42%
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POLYCYTHEMIA IN RENAL ALLOGRAFT RECIPIENTS.
E, Rainos, F,J, Dagher,* A.J, Erslev,*
S,A, Karuhi,* S,V, Alongi,* University of
Maryland, School of Medicine, Balto., Md.,
and Cardeza Foundation for Hetnatologic
Research, Thomas Jefferson University,
Philadelphia, Pennsylvania.

Over the past 10 years, 147 kidney trans-
plants have been performed in 129 patients.
Of these, 7 patients developed hematocrits
in the polycythemic range (greater than
507,) 3 months to 4 years after transplanta-
tion. All 7 had absolute increases in red
cell mass as determined by 51CR method.
None had contracted plasma volumes, hypox-
emia, or manifestations of P vera, i.e.,
thrombocytosis, leukocytosis or spleno-
megaly. Six of the 7 patients were hyper-
tensive. All 7 patients retained their
native kidneys. Serum creatinines ranged
from .8 - 2,0 mg.7,. Elevated peripheral
erythropoietin levels were noted in 6
patients. Selective renal vein
erythropoietin and renin determinations in
3 patients demonstrated significantly
elevated levels in the native kidneys as
compared to the allografts. Bilateral
nephrectomy was performed in 1 patient
resulting in the normalization of the BP
and Ret. The data presented support the
concept chat post transplant polycythemia
is often the result of erythropoietin
hypersecretion from the native kidneys.
Renin secretion appears to parallel the
increase in erythropoietin production.

IS 15 MG OF PREDNISONE EVERY OTHER DAY A SAFE,
TOLERABLE DOSE IN THE LATE POST—TRANSPLMT PERIOD?
EXPERIENCE WITH A LARGE NUMBER OF ADULTS OVER A
PROLONGED PERIOD OF TIME. Venkateswara Rao*,
Robert Andersen*, Timothy O'Brien*, Claude
Hitchcock*, and Fred Shapiro. Hennepin County
Medical Center, Minneapolis, Minnesota.

To minimize the long term side effects of daily
steroids, we initiated a prospective study in
January 1975 and decreased the dose of prednisone
from 15 mg daily to 15 mg every other day over a 5
month period in 65 adults with stable renal
function beyond the first 12 months (Group A).

Twenty—one patients with comparable age, sex, donor
status and post—transplant duration who were left
on 15 mg of prednisone daily for varied reasons
served as controls (Group B). In Group A patients
the mean duration at conversion was 29.5 months.
Mean followup after conversion was 26.5 months and
mean duration of graft function was 61 months. In
Group B patients the comparable mean period of ob-
servation beyond the first 29.5 months post—trans-
plant was 20.5 months. At the conclusion of the

study in August 1978, 4 patients (6.2%) in Group A
and 6 patients (28.6%) in Group B (p=<O.Ol) had
died. Eleven patients (16.9%) in Group A had 16
rejection episodes of which 14 were successfully
controlled. Two patients (3%) had irreversible
graft rejection 18 and 38 months after conversion
to QOD. Two patients in Group B (9.5%) had 3 re-
jections which were controlled (p>O.1). We con-
clude from our study that a majority of adults with
renal allografts can be safely managed on minimal
dose alternate day prednisone in the late post—

transplant period without any significant risk to
their renal allograft function.

• EVIDENCE POP. A PARATHYROID HORMONE (PTR)—CALCIUM
INDEPENDENT PHOSPHATE LEAP. IN RENAL TRARSPLANT
PATIENTS. LW. Rosenbauni, K.A. liruska and E. Slato—
poisky. Washington Univ. Med. School, St. Louis, MO

Decreased serum P04 and a low tubular reabsorp-
tion of P04 (TRP) relative to serum P04 levels are
seen frequently in the late post—transplant (tx)
period in patients with good renal function (Ccr
70 mi/rain). Previous studies showing increased cir-
culating levels of PTh in association with a de-

creased Trap01 /GFR suggested that PTH was responsi-
ble for the Tow serum P04 and phosphaturia in these
tx pts. Using Bijovet's nomograra for TInp0j/GFR, we
screened 86 stable tx pts. Tmp04/GFR was 2.27 .26

in 43 pta with a Ccr>7O cc/mitt, and 2.l9t.13 in 43
pt8 with a Ccr<70 cc/rain. Tinp04/GFR values de-
creased with increasing PTh levels (r.9). Nine tx
pts with low or low normal Sp04, and normal or mod-
erately increased PTH (N2—l0 1Eq/m1) levels were
given a 24—hour calcium infusion (serum Ca 13 mg%).
In three pts, PTH decreased from 28±8 to 17±4 plEq/
ml with a concomitant decrease in FEp from 31±8
to 17±4%. Although 5 pta decreased theIr PTH from
12±2 to 6±1 plEq/ml, FEp0, did not change (25.3
2.3% — 23.4±2.5%). In addition, one pt with ter-
tiary hyperparathyroidism had neither a fall in PIE
levels nor a change in PEp0, following Ca infusion.
Our data suggest that persitently elevated levels
of PIE are responsible for the hypophosphatemia and
increased phosphaturia seen in most tx pts. However
we have uncovered a group of hypophosphatemic,

phosphaturic tx pts with normal PIE levels who do
not respond to Ca administration with a fall in
PEp04 despite a further decrease in PIE levels.
Therefore, these pts have a true renal phosphate
leak.

USEFULNESS OF 8—2 MICROGLOBULIN (B—2) DETEEMIN(TI0N
IN DETECTING ACUTE RENAL TRANSPLANT REJECTION (AR).
D.M.Roxe, S.Santhanain, F.deiGreco and J.S.Wolf,
Sect. Nephrology/Hypertension, Dept.Med. and Trans-
plantation Div., Northwestern Univ. Med. School,
Chicago, Ill.

Current criteria for detecting AR depend primar-
ily upon changes in serum creatinine (Cr), creat—
loins clearance (CCr), and urinary volume (Uvol).
These criteria are insensitive when the patient has
acute renal failure or when Cr values are changing
because of dialysis. Measurement of 8—2 would theo-
retically be useful because this protein should be
handled differently during AR than during ART or
normal recovery after transplantation. In this
prospective study serum and urine levels of 8—2
were measured by radioimmunoassay in 15 consecutive

transplant recipients (10 cadaveric, 5 living re-
lated allografts). An increase of at least 20% in
the serum level with a simultaneous increase of at
least 75% in the ratio of serum:urine B—2 was set
as the criterion for diagnosing AR. This would
result when GFR decreased while tubular reabsorp-
tion and metabolism remained relatively unchanged.
The results were positive in 6 and borderline in 1
case of AR, but consistently negative in all 6

patients with ARF. In 2 of the 7 cases of AR, the
diagnosis was indicated by the 8—2 method at least
24 hours before clinical criteria were met. B—2
values in AR differed significantly from levels in

ARF patients (serum p(O.OO5, serum:urine p<O.OO1)
Results were unaffected by dialysis, diuretics, ira-
munosuppressives, other drugs, or ARF. We con-
clude that measurement of 8—2 provides a useful
adjunct to the diagnosis of AR.
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• LONG-TERN SURVIVAL AND COMPLICATIONS IN RENAL
TRANSPLANT PATIENTS. J.R. Shideman*, CM.
Kjellstrand, J.S. Najarian. Univ. of Minn. Med.
Ctr., Dept. Med. & Surg., Minneapolis, flinnesota.

The long-term result following renal transplan-
tation (T) is unknown. 1963-1968 83 patients (pts)
underwent T, 30 survived > 10 yrs. Mean age at T
was 20 yrs; 7 received cadaver (CAD) T and 14/30
were female. The mean follow-up was 12.2 (10-15>
yrs. 4/30 died at 10,10,11, and 12 yrs following
T; 2 of liver failure and 2 of sudden death. Reial
function is normal in 23 pts; 3 have chronic re-
jection, 1.3 rejections/pat occurred. At 10 yrs
creatinine in related (REL) T was 1.3 + 0.3 and
1.9 + 0.6 mg/dl in CAD 1. Death rate and acute
and chronic rejection did not differ between CAD
and REL. Mean azathioprine and prednisone dose is
98 and 16 mg/day, for CAD 1, 111 and 9 mg/day for
REL 1. Mean blood pressure is 123/86 CAD=REL; 10
pts are on antihypertensives. The pts spent a
total of 6.5/367 patient yrs (1.7%) in the hospital.
The most common admission diagnoses were rejection,

re—transplant, hemodialysis, infections and post T
evaluation and biopsy. Of late complications, 50%
of the pts had UTI, 30% had warts, 13% had herpes
zoster/varicella, 10% had fungal infections. 5

developed malignancies; 4/14 females had cancer of
the cervix, 15% of the pts had gout, aseptic

necrosis, psychological problems, impotence, throm—
bophlebitis, and pulmonary embolus. 12% had audi-

tory abnormalities, uretheral stricture, joint pair
1 developed steroid diabetes. Thus, even after
10 years, death occurs. UTI and warts are the most
common infections, with cancer of the cervix the
most common malignancy. Chronic rejections are
rare with the majority of the patients having
stable kidney function.

• FOCAL SEG1ENTAL SCLEROSIS IN RENAL TRANSPLANTS,
M.Soliman, J.S.Cheigh, J.Mouradian, L.Tapia, R.R.
Rigglo, K.B.Stenzel, A.L.Rubin. The Rogosin Kidney
Ctr, The NY Hospital--Cornell Med Ctr, mew York, NY.

Focal segmental sclerosis (FSS) of glomeruli has
been frequently observed in transplant kidneys, but

it's clinicopathological significance and patho—
genesis have not been well defined. We studied the
incidence and pathological significance of FSS in

145 transplanted kidneys (19 biopsies, 120 nephrec—
tomies and 6 necropsies) from a series of 497 kid-
neys transplanted into 410 patients between 1972
and 1977.

FSS lesions were identified in only 3 Out of
ill (2.7%) of the renal allografts that functioned
less than 6 months, but were found in 13 out of 34
(38.2%> that functioned more than 6 months (p<O.Ol).

Of those allografts exhibiting FSS, only one pa-
tient (age 7) had this lesion as the original kid-
ney disease, and, it recurred within 5 months after
transplantation in two consecutive allografts. A
moderate to severe degree of obliterative arteriop—
athy(77% vs 29% of those without FSS, p<O.OOl) and
interstitial fibrosis and/or tubular atrophy (62%
vs 33% of those without FSS, p<O.O1> occurred more
frequently in those allografts with FSS. Incidence
of nephrotic syndrome, hypertension or vesicoure—
teral ref lux wasn't more common in allografts with
FSS than without it.

We conclude that FSS is a common histological
abnormality seen in long—surviving renal allo—
grafts, most probably secondary to chronic trans-
plant rejection and associated with interstitial
change and obliterative arteriopathy. However, FSS

may rarely occur in the transplanted kidney in the
early post—transplant period as a recurrence of
the original (FSS) disease.

• PROTECTIVE EFFECT OF N-DIMETHYL PROPRANOLOL IN DOG
KIDNEYS SUBJECTED TO 120 MIN WARM ISCHEMIA.

N. Stowe,* M. Magnusson,* R. Gifford, Jr.,
R. Straffon, P. Khairallah. Cleveland Clinic
Foundation, Cleveland, Ohio.

Kidneys are invariably subjected to periods of
ischemia during renal transplantation and certain
other surgical procedures. We have used various
drugs to improve renal function following ischemia
and have shown that propranolol and specifically
the d-isomer is effective in improving renal func-
tion following 30 and 60 mm of renal ischemia in
the dog. Using a new structural analog of propran-
olol, N-dimethyl propranolol (DMP), we tested this
drug in a 120 mm ischemia model to see if we could
extend the protection time. In dogs anesthetized
with halothane, a unilateral nephrectomy was done
and the renal artery of the contralateral kidney
was clamped for 120 mm, Immediately after
clamping, the kidney was flushed with warm saline
in the control group or with 5 mg DMP in saline in
the treated group. Serum creatinine levels were
followed. In the control group, none of the 5 dogs
survived, whereas in the treated group 7/8 or 88%
survived (p < .05). For the DMP group, the peak
serum creatinine level was 6.6 2.5 (SEM) mg% on
day 6, and at day 22 it was 2.1 0.7 mg%. d-Pro-
prariolol (5 mg) was also used in the same manner as
DMP but its use resulted in only 33% survival. Use
of DMP in situations where renal blood flow is Com-

promised may protect kidneys from the damaging
effects of ischemia. In comparison to our previous
reports with propranolol, we conclude that DMP is a
more effective drug than d-propranolol in providing
protection in prolonged renal ischemia.

• ENHANCEMENT IS MAINTAINED BY SUPPRESSOR CELLS.
Terry B. Strom*, Wilson Hendry, Nicholas L. Tilney,
Mary J. Graves, Edgar L. Milford and Charles B.

Carpenter*. Departments of Medicine and Surgery,
Peter Rent Brigham Hospital and Harvard Medical
School, Boston, MA
The exact mechanisms involved in the initiation

and maintenance of immunologic enhancement are
unsolved. Recipient pre—treatment with donor
antigen or anti—donor antibody or both confer per-
manent rat renal and prolonged cardiac ailograft
survival. We now report that antigen—specific

thymic suppressors maintain enhanced (passive +
active treatment) rat cardiac allografts. Thyno—
cytes (108) from LEW rats bearing enhanced (LEW
x BN)F1 cardiac allografts were transferred 6 days
after grafting to unmodified rats receiving either
(LEW x BN)F1 or (LEW x WF)F1 heart grafts 24hrs
later. This treatment prolonged (LEW x BN)F1
heart survival (MST = l4±2days; p<O.OOl) while 3rd

party grafts were not prolonged. Conversely, thy—
mocytes from LEN hosts bearing enhanced (LEW x WF)

F1 grafts prolonged (LEN x WF)F1 but not (LEN x BN)
Fl grafts. Cells harvested from ungrafted or
acutely rejecting animals or heat killed (56°C; 30
mm) cells obtained from enhanced animals were in-
effective, Suppressor cells were resident in the

enhanced thymus from post—graft days 5—10. Thyec—
tony during this period (and only this period) re-
sulted in rejection 1 wk post thymectomy. Assess-
ment of circulating anti—donor antibodies and

donor specific lymphoid and graft infiltrating
killer cells demonstrated that animals receiving
suppressor cells failed to develop killer cells
and evidenced a delayed appearance of anti—donor

antibody.
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• THE DECLINING MORTALITY RATE IN RENAL TRANSPLANTA-
TION. Terry B. Strom, Nicholas L. Tilney, Gordon
C. Vineyard and John P. Merrill. Departments of
Medicine and Surgery, Peter Bent Brigham Hospital,
Harvard Medical School, Boston, MA.

Several modifications and refinements in the
management of individuals with renal allogrsfts
have been instituted at the Peter Bent Brigham

Hospital during the past several years which have
diminished the mortality rate to 2% and 5% at one
year, with a graft survival rate of 83% and 53%
for patients receiving kidneys from related and
cadaveric sources, respectively. The incidence of
wound infections has been reduced from c.30% in
1972 to c.2% since 1976 by the use of a single
high dose of broad spectrum antibiotics adminis-
tered at the time of induction of anesthesia for

any surgical procedure. The contribution of sepsis
as a cause of death has declined concomitantly.
Risks and limitations of immunosuppression have
been better appreciated, the use of ultrasound
has become increasingly prominent in the diagnosis
of partial obstruction or perinephric fluid
collections, while needle biopsy of the trans-
planted kidney has reduced the morbidity inherent

in open biopsy. The reported clinical experience
includes a burgeoning number of older (>Ssyrs) and

juvenile diabetic recipients. As satisfactory
rehabilitation can be achieved by successful
renal transplantation, its diminishing hazard has
made it an increasingly attractive alternative to
chronic hemodialysis in long ten care of those
with end stage kidney disease.

• DIFFERENTIAL ANTIBODY RESPONSES TO DONOR Ag—B (A
REGIOM) AND Ia(B REGION) ANTIGENS DURING ENHANCE-
RENT OF RAT RENAL ALLOGRAFTS. M.Suthanthiran,
G.R.D.Catto,* A.Ealdany,* K.George,* M.R.Garovny,
T.B.Strom, and C.B.Csrpenter. Department of Ned.,
Peter Bent Brigham Hospital, Boston, MA.

Differential host responses to different gene
products of the donor major histocompatibility com-
plex might be responsible for the state of enhance-
ment or rejection. Therefore, we studied the kin—
ectics of humoral sensitization to the donor Ag—B
and "Ia" antigens in the rat renal allograft model.
Twenty—eight Lewis(Lew) rats received Lew x Brown
Norway(BN) F1 renal grafts. Eight of these Law re-
ceived no other therapy (Rejecting Group, BUN

280mg% day 7 post Tx), 7 Law received O.Sml Lew
anti BN hyperimmune serum at the tine of trsns—

plsntation(Tx) (passive enhancement group, BUN =
4lmg% day 7 post Tx), and 13 Law received 1O7BN

splenocytes IV 7 days prior to Tx(sctive enhance-
ment group, BUN34mg% day 7 post Tx). Sera from
Lew obtained on days 0,2,4,7 post Tx and eluates
of pooled renal sllogrsfts were assayed for donor
specific anti "Ia" antibodies(EAI) in the EA
rosette inhibition assay and for anti Ag—B anti—

bodiaa(HA) in the Hemagglutinating antibody assay.
Rejecting Lew produced antibodies, rising sharply
between days 4 and 7 post Tx, against Ag—B and "Is"
antigens and HA and EAI were found in the graft
eluatss. Serum and graft elustes from passively
enhanced Lew were HA+ but EAI—. Actively enhanced
Lee were HA+ and EAI+ at the time of Tx, but the
titers fell post Tx and only HA was found in graft

eluates. Thus, antibody responses to Ag—B and Ia
antigens are different in states of rejection,

passive or active enhancement.

• D LOCUS DEFINED LYMPHOBLASTOID CELL PANEL ALLOWS
DETECTION OF HITHERTO UNDETECTED ADVERSE PRESENSI—
TIZATION. M. Suthanthiran, N. Fotino,* J.S.Cheigh,
E.H. Stenzel, A. Novogrodsky,* and A.L. Rubin. The
Rogosin Kidney Ctr., The NY Hospital—Cornell Med.
Ctr. , New York, NY.

D or D related locus gene products are currently
thought to initiate immune effector arcs that might
influence allograft survival. Therefore, we studied
the effect of presensitizstion (PS) to various gene
products of MHC including DW antigens on graft sur-
vival in 52 consecutive renal allograft recipients
(R). Pre—transplant serum from each R was tested
in the antibody dependent cell mediated cytotoxi—
city assay (ADCC) and in the standard complement

dependent cytotoxicity assay (CDC) . Chromium labeled

Lymphoblastoid cell lines homozygous for DWI,2,3,4,
5,7 and 1O(B cell panel) were used as targets in
the ADCC. A 40—member peripheral blood lymphocytes
(PBL panel) were used as targets in the CDC. In 24

R with early failure (GF)(<3 months post transplan-
tation), 118/168 ADCC were + while only 81/175 ADCC
were + in 25 R with successful grafts (SG)(p<.ODI).
All 24 R with GF were >30% PS against the B cell
panel and all R with <30% PS retained their grafts.
Percent PS was higher in the GF as compared to SG
(69% vs 45%, p<.OOI). All 6 R with Hyperacute Re—
jection(HAR) had + ADCC before and after absorbtion
of sera with pooled platelets. In contrast, CDC was
+ in 10/24 R with GF and 8/25 with SG and CDC was
+ only in 3/6 with HAR. The CDC in R with MAR were
neither reactive with specific donor HLA—A,B anti-
gens nor cross reactive. Our data indicate that
clinically relevent PS as well ss antibodies that

might contribute to MAR can be detected by the ADCC
with B cell panel as targets. Thus, high risk po-
tential R can now be readily identified.

ON THE MECHANISM OF RENAL ALLOGRAFT ENHANCEMENT BY
RETROPLACEMTAL GAMMA GLOBULINS (RPGG): IN VITRO
CORRELATES. N. Suthanthirsn, R.R. Eiggio,
K.H. Stenzsl, A. Novogrodsky,* and A.L. Rubin. The

Rogosin Kidney Center, The NY Hospital—Cornell
Medical Center, New York, MY.

Administration of RPGG to renal sllograft recip—
ients(R) enhances cadsveric graft survival rates.
Since a serum's enhancing capability seems to de-
pend upon the sllosntibodies recognizing various
gene products of the donor NBC including I region
products, we tested for the presence of similar
antibodies in RPGG in addition to its effect on T

cell proliferative responses to allosntigens and
mitogens. A D locus defined lymphoid cell panel (B
cell lines) and a Daudi cell line which lacks HLA—
A,B antigens served as targets in the antibody de-
pendent cell mediated cytotoxicity assay (ADCC).
RPGG was cytotoxic to 85% of the B cell lines and
resulted in 25,32,8,52,l2,—2, and 5% specific
chromium release when B cell lines homozygous for
DW1,2,3,4,5,7, and 10 were targets respectively.
ADCC was — against the Daudi cell line. Absorbtion
with platelets diminished the cytotoxicity but
failed to convert s + ADCC to a — ADCC in many in-
stances. Allogeneic mixed lymphocyte cultures wars
suppressed 98%, Con A and PHA induced prolifer-

ation were suppressed 81% and 60% respectively by
the addition of RPGG (1mg/mi) to the cultures.

Spontaneous blsstogsnesis was unaffected by RPGG.

Our findings suggest that RPGG contains antibodies
directed at lILA antigens including D locus anti-
gens and can suppress T cell responses to allo—
antigens and mitogens. RPGG's ability to recognize
NBC products as wall as abrogate DW antigen trig-

gered T cell proliferation might be responsible
for its clinical effectiveness.
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CHAliCES IN INTRA RENAL TRANSPLANT KINETICS OF
1—131 HIPPURAN (OIH) ASSOCIATED WITH REJECTION.

Luis Tapia, Patrick Cahill,* Robert McCovern,*
J. Reid Sterrett,* A.L. Rubin. The N.Y. Hospital—

Cornell Med. Ctr., Rogosin Kidney Ctr., New York,
New York.

This inveetigation was conducted to determine
Intra renal ehifta in the transport kinetice of
0111 in renal allografts at the time of rejection.

Through new methods of analysis involving edge
detection and deconvolution techniques we have
been able to follow for the first time the Intra
renal transport of 0111 in the kidney over the 30
mm. study. The % dose activity was measured in
the kidney, bladder effective cortex and effect
meddulla; the latter 2 being the new renal para-
meters developed in our laboratory. 120 renal

allograft rejection episodes were analyzed retro-
spectively, by 3 nephrologists for the sensitivity
of the normal 5 clinical parameters (temp., wt.,
urine vol., ser'.mi Cr., Cr. Cl.). In 30E of the
episodes, marked changes were observed in serum
crestinine. In the remaining 70% of the episodes,
when the normal clinical psrameters are not valid
predictors, these new Intra renal 0111 changes pre-
dicted rejection in over 50% of the cases. In
the total 120 rejection episodes, the new renal
0111 parameters had an average prediction success
of 70% compared to only 42% for the normal clin-
ical parameters. In conclusion Intra renal
shifts have been observed for the first time in
0111 kinetics associated with rejection and these
changes are more sensitive predictors than the

normal clinical parameters.

ATTENUATION OF HYPERACUTE RENAL XENOGRAFT REJEC-
TION AFTER EXTRACORPOREAL EXTRACTION OF HETERO-
SPECIFIC ANTIBODIES. 0.5. Terman, R. Garcia-

Rinaldi,* C.C. Crumb, R. McCalmon,* Baylor College
of Medicine, Houston, Texas.
An attractive alternative to the use of immuno-

suppressive agents for prevention of hyperacute
renal xenograft rejection would be to effectively

extract the heterospecific antibody population in
the circulation. To study this possibility, an
extracorporeal perfusion system was established in
which canine blood was partitioned into formed ele-
ments and plasma. Cell-free canine plasma was per-
fused in succession through 2 or 3 freshly ex-
tirpated porcine kidneys for 20-90 minutes which
resulted in the formation of 50-425 ml of urine.
Radioimmunoassay showed a stepwise decline in cir-
culating porcine specific canine antibodies after
perfusion of each porcine kidney which reached 11—
43% of pre-perfusion levels. Progressive reduct-
ion in deposition of canine IgG, 1gM, C'3 and fib—
rinogen was observed in the glomeruli of each por-

cine kidney after sequential canine plasma per-
fusion (SCPP). At the conclusion of SCPP, extra-
corporeal blood was returned to each dog and fresh
porcine kidneys were then perfused with whole
canine blood (WCB). These porcine heterografts
produced 30-480 ml of urine over 85-450 minutes

(arbitrary time limits). In control periods prior
to SCPP, each dog hyperacutely rejected porcine
kidneys within 12 minutes making 3-5 ml of urine.
Porcine kidneys perfused with HCB after SCPP show-
ed no major ultrastructural alterations or signif-
icant immune deposits. In conclusion, SCPP of
porcine kidneys may be an affective approach to
adsorption of circulating heterospecific anti-
bodies resulting in improved survival of porcine
renal heterografts.

• SURVIVAL DATA FOR PATIENTS TREATED WITH DIALYSIS
OR TRANSPLANTATION: A COMPARATIVE ANALYSIS. John
N. Weller, John J. Jacobs, Jr, Friedrich K. Port,
Richard D. Swartz, and C. William Ferguso-n* Univ.
of Michigan, Dept. of Int. Ned. and Michigan

Kidney Registry, Ann Arbor, Michigan.
Valid comparison of survival data for patients

treated with hemodialysis and transplantation
requires consideration of each patient's sequen-
tial experience with treatment modalities. All
2055 patients in the State of Michigan starting
dialysis for end—stage renal disease during the
5—year period 1973—1977 were studied. Of this

group, 1537 patients were treated by dialysis only
and had a cumulative patient survival percentage
(cPS%) at 12 mos. of 70.6 and at 24 mos. of 54.0.

Of 518 patients undergoing transplantation after
surviving initial dialysis, the CPS% at 12 mos.
was 74.7 and at 24 mos. was 69.9 (cadaver recipi-
ents being 70.1 and 63.7, and related recipients
being 87.2 and 86.0, respectively). Such trans-
plantation percentages avoid consideration of

mortality during previous dialysis. Similarly,
survival statistics for 220 transplanted patients
who returned to dialysis, 86.6 at 12 moe. and 73.5
at 24 moe., avoid the mortality related to trans-
plantation and give falsely high values. It is
proposed that when sequential treatment modalities
are utilized, the survival percentages at the
median time of the first treatment modality be
used as the starting point of the survival curve
for the second treatment modality. This provides
a more realistic presentation of survival data,
and more precise predictions which can be used
for counseling of patients.

•CESSATION OF IMMUNOSUPPRESSIVE THERAPY(IT) FOLLOW-
ING SUCCESSFUL RENAL TRANSPLANTATION. K.M. Zollar*
S. Cho,* J.J. Cohen, & J.T. Harrington. Depts. of
Med & Surg., New Eng. Med. Ctr. Hosp., Boston, NA
A survey of 165 U.S. transplant units yielded 71

responses and identified 48 previously unreported
patients (out of 5747 transplants) who had discon-
tinued all IT; 45 had done so on their own. 16 had
received cadaveric and 32 living—related (18 HLA—
identical) grafts. The interval from transplanta-
tion to cessation of medication was similar for both
groups (mean 2.6 yrs). There was no correlation be-
tween this interval and subsequent increase in serum
creatinine in any group. Mean interval from cessa-
tion to either reinstitution of IT or to the most
recent observation (if IT not restarted) was 0.3 yrs
for cadaveric and 1.5 yrs for related transplanta,
p<O.Ol. This difference reflects the anticipated,
more rapid loss of renal function after cessation
of IT in the poorly matched cadaveric group. 9 of
the 16 cadaveric grafts failed (Isserun creat > 5
mg%) within a mean of 0.2 yrs; of the remaining 7,
4 had IT restarted within 1 month but 3 remained
stable without IT for 0.7, 1.1 & 1.2 yrs reepective—
ly. 12 of the 32 related grafts failed within a mean
of 0.6 yrs; in 4, uremia did not appear for
1.0,1.2,1.8 & 2.5 yrs respectively. 5 of the 20 re—
lated grafts that did not fail had stable function
for > 1 yr and 6 (all blood group A) for > 3 yrs
after cessation of IT.
These data demonstrate that at no point after

transplantation is it prudent to stop IT (barring
serious drug toxicity). They also indicate that in
patients who stop IT surreptitiously, reinstitution
of therapy is warranted within 1 yr and advisable
as long as 3 yrs after cessation, even when renal
function remains normal; patients who do well with-
out IT for >3 yrs may not need further treatment.




