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KLINGLER, MAGEE, GOLDSMITH, BOWER, KIRKLAND AND LANCESTREMERE

sodium was given as 5% NaCl so-
Iution. On the ninth day dietary
sodium was increased to 153 mM/
day and an additional 500 mM
sodium, as a 5% solution intra-
venously, was again administered.
On day 15, fluid restriction to less
than 1,000 ml a day was begun
and sodium intake was lowered to
118 mM/day. These studies have
been reported in more detail else-
where (Haden and Knox, 1965).

Results

Case 1. Findings in a 43-day
period of study are depicted in fig.
1. Serum sodium concentration fell
from 121 to 110 mEq/L during
sodium intake of 40 to 80 mEq/
day, and water intake of 1.2 to 2.9
L/day in the initial nine days of the
study. On days 9 and 10, the ad-
ministration of a total of 1,120
mEq sodium caused a brief rise in
serum sodium concentration from
108 to 120 mEq/L, but most of
the administered sodium (913
mEq) appeared in the urine. The
remainder was accountable by a
slight increase in weight; and serum
sodium promptly fell again to 106
mEq/L. An attempt to restitute
serum sodium by water restriction
alone was abandoned when serum
sodium value fell to 99 mEq/L,
although with maintenance of blood
pressure at 140/80 mm Hg. A sec-
ond large sodium load (980 mEq)
was given as intravenous hyper-
tonic saline and oral sodium chlo-
ride tablets on days 20 and 21, with
a rise in serum sodium concentra-
tion to 122 mEq/L on day 22. On
80 mEq sodium/day plus 9-a-
fluorohydrocortisone but without
water restriction, serum sodium
rose to 128 mEq/L but no higher;
on the addition of water restriction
it rose to 143 mEq/L on day 43.
Thereafter it fluctuated between 128
and 140 mEq/L, the lower values
being associated with water intake
over 1.5 L/day.
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Fig. 1—Sodium balance, fluid intake, urine concentration, serum sodium and
weight during 43-day period of study in Case 1.
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Fig. 2—Urine flow, sodium excretion, total solute excretion and creatinine clear-
ance during water loading, before and after ethanol administration (48 g by
mouth) in Case 1.
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KLINGLER, MAGEE, GOLDSMITH, BOWER, KIRKLAND AND LANCESTREMERE

the majority of tumors associated
with inappropriate antidiuresis, may
produce other biologically active
materials with manifestations of
adrenal cortical hyperfunction
(Huth, 1961) and hypercalcemia
(Lee, Jones, and Barreclough,
1964). These observations seem to
lend credence to the possibility that
many malignant lung tumors asso-
ciated with inappropriate antidiu-
resis may themselves produce an
antidiuretic hormone.

In Case 1 the lack of dilution
following a water load and the ad-
ministration of ethyl alcohol, a
known inhibitor of vasopressin re-
lease, suggests that the mechanism
for release of antidiuretic substance
was not responsive to these sup-
pressive stimuli and that the source
of the hormone maintained a degree
of autonomy. Similarly, other in-
stances in which alcohol was admin-
istered under comparable circum-
stances in patients with carcinoma
of the lung (Amatruda et al., 1963;
Thorn and Transbgl, 1963; Bower
and Mason, 1964), central nervous
system disease (Epstein et al., 1961;
Goldberg and Handler, 1960), and

intermittent porphyria (Hellman,
Tschudy, and Bartter, 1962) failed
to result in a dilute urine. A patient
with carcinoma of the lung (Thorn
and Transbgl, 1963) and another
with hypothyroidism (Goldberg
and Reivich, 1962) demonstrated
transient dilution of the urine with
alcohol, although dilution was sub-
maximal, indicating a defective
mechanism for suppression of vaso-
pressin,

The sustained production of a
physiologic excess of antidiuretic
substance by tumors of the lung is
indicated by the absence of further
concentration of the urine with ad-
ministration of exogenous vasopres-
sin (Amatruda et al., 1963; Bower
and Mason, 1964). This is further
suggested in a less direct manner by
the observation in Cases 1 and 2
that over a long period of time
there was a highly significant direct
linear correlation (p. < .001) be-
tween the total solute concentration
of the 24-hour urine collections and
the daily serum sodium, irrespective
of other considerations known to
influence concentrating ability. Such
a relationship has been described

with prolonged administration of
vasopressin and water (Jaenicke
and Waterhouse, 1961) and the
same tendency was noted in a pa-
tient with carcinoma of the lung
(Schwartz et al., 1957). Thus, with
continuous secretion of antidiuretic
substance in maximal amounts, this
correlation of serum sodium over a
wide range with urine solute con-
centrations could, according to cur-
rent concepts of the concentrating
mechanism (Gottschalk, 1964), re-
flect primarily the state of tissue
hydration, specifically that of the
renal medulla.

“Cerebral” Hyponatremia

Case 2 is representative of the
occurrence of hyponatremia in a
wide variety of disorders affecting
the central nervous system (Peters
et al, 1950; Sims et al.,, 1950;
Rapoport et al., 1951; Harrison et
al., 1952; Welt et al.,, 1952; Cort,
1954; Cheek, 1956; Arblaster and
Whitehead, 1957). More recently
reported cases (McCrory and Mac-
auley, 1957; Fourman and Lesson,
1958; Carter et al., 1959, 1961;

TABLE 4
Sequential Water Loading-Saline Loading Tests in Case 2
Urine to
Plasma ) Urine=Sodium
Plasma Urine Concentra- | Urine Flow | Urine=Sodium | Excretion Free Water
Date | Osmolality | Osmolality| tion Rate Ratio Concentration Rate Clearance | Comment
mOsm/L mOsm/L [ ml/min mM/L mM/min ml/min
242 599 .48 1.6 175 280 -2.37 Baseline
2/7/62 235 301 1.28 7.8 107 203 ~1.90 Water Load
245 320 .3l 12.4 131 1624 -2.80 |Saline Load
260 729 2.80 0.7 152 106 -1.26 Baseline
2/27/62 250 539 2.16 2.2 156 343 -2.55 Water Load
288 514 1.78 2.0 218 436 -1.98 |Saline Load
264 480 1.82 1.6 108 173 -1.32 Baseline
5/14/62 252 243 0.96 6.4 84 538 +0.48 | Water Load
234 275 1.18 7.3 99 723 +1.09 | Saline Load
244 510 2,09 1.6 110 176 -1.70 Baseline
5/7/63 256 200 0.78 10.0 84 840 +1.20 | Water Load
280 236 0.84 24.4 99 2416 +4,10 [Saline Load

203




«F

g,

DI




¥

-

e
i
o r

o
il

T

* N
W - i
EX . '
N
p .
2 o
L v =
P I 11T AT )
I N
T
"
-
. A W

L
il o
At
.y N
] — .
LR |
i
PAISIN I
: ¥ N
- 1 [
“ M= 1
i
[
[
we"
e
B

ot
e r

gl -
.
=4 »a
1 R
'
f
. 3
RN L
e

-
‘
(-
W=
=}
N
Rt
bt
.
[P
i o
fme
: 5
LA

s
[
W

i

T

. g

l“

o 4
. = M
i " 3

g -

A S
be =t O
10
",

.‘ :
Tl =
[

'

T

.
W, -
1:‘_. Ve
phaee

W TS
. [T e TR
- |: ‘b 5
sl
- s
, AT
. 1an
= ,
n - "oy .
- e, ul
N
£ .
'
LT
, N ] A
1 . n
.
“)
A o B
i | . iy
- . B
r T ¥
" . S
N "”3' T AP R
gel=
b '
ot I
PR 1y LI
L] -
TR
T i
e
S A
Ph .
L] N = -
Pl . y
4 . F
» "
T L
= vt A
(S
o Y
[ 1 .
=1 3 w1 ¥
F Il X i
CRR g0
r




L

v
.
"
Pl

whi
]
.
.l‘ wowor
-
=& e
- -
i
e
g
i
&
P
Rcallpe
e

“ s
# -
LA -
»
- b
E LT E
L -
EIEL I
)§ LR
¥
c -
(N Vi
T S
W
= .'.1|:-
[ '
o "
W
D .
MG [

-

by



