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WOTE N FTONYNTHESINS  LIVER HOMOTRANSILANT

et Geoclcar tene ol aseitess Manye will hecome
fe e depleted and o imto hepatie cona, Tor
PRI depienions tends to endunee any tendoney
hach the pateent has toward hepane coma, T thimk
these doctors are all well recopnized, and they al
plar s mportang role in the over-all picture,
Pewover, thoie e some Ghang s wiielt suppest
tiat ananoma alvo plavs an nnportant role. Firve,
dudies nsing hemodudysis i an effort to clear the
Mood of ammonia has resulted in transitory im-
provements similarly, the experiences with arginine
and vlutamic acid, although they are controversial,
nonetheless are predicated on their role in handling

157

ammonitim metaholisim, We were concontrating on
the Blood ommonia seapeet  hecance Foalunde there iy
adiierence an the paticnts with enophoagpeal varices
il thone developime hepatic decompensation {ol
lowimg  portacaval anactomosis or with ternnnal
hepatie: Gailure. We did not use casein in our ex-
periments becanse we tried to keep it as close as
postible o the chinieal situation-—-a  patient with
bleeding  varices. We, thercfore, clected to use
whele blond for the production of ammonium in-
toxication, Experimentally, we have used other
protein substances and found that they will also
produce hyperammonium levels,

Hepatic Function After Canine Liver

Transplantation

JOUN € KURKRAL, MDD MARK H LITTLEJOHN, M.D.; RICHARD K. WILLIAMS, M.D;

RONALD J, PANUNER, MDD GEORGE W, KU vz, JR., MDD,

Hlomotranspianted canine livers can sur-
vive in recipient dogs for as iong as 3
weeks 11 Fvaluation of liver fuaction and
uiher tissue metabolism can be made during
this ime. Studies of this kind may iead to a
better understanding of the homograit re-
jection mechanism,

i'revious histological and biochemical stud-
s i dogs following total homotranspianta-
e of the hver have shown a marked
profiferative cellular response in the orpans
atnd i progressive obstructive jaundice pat-
e i the Dlood, Total serum protein and

1

aibnunin tevels as weli as atbwn slobutin

concevirabon showed no miarked slerations
adetened by ordinary faboratory meth-
e Wihen paper clectrophoretic analyses
weie dome, o Tadl oin albumin and a rise
boasgiobuiin were most  characleristic 19

Kead st the 00t Annuad Session of the Western
Nt Gl Asecriation, San ifrancisco, Nov, 3, 1961,

Vrom G Surgieal wod Radioisotape Serviees,
Vetvrdns ;\dn.mnxn';ni(m Rl‘,’\l,‘."‘r(‘}x H‘>‘~3|H;\l and
Neethwesiern University Medical School.

Adest by grts {rom the United Fund of North-
adilinets the Frederick Augustis Preston AMe-
cerial Fund for Cancer Rescarch and U.S. Public
Hoath Graits AS4R6 and A3176. k
Neudral ot gl

AND THOMAS E.STARZI, M.D., CHICAGO

The availability of radiotsotopic techniques
for studying plasma  protein metabolism
prompted tae present study with 2 objectives
in mind: (1) to determine the rate at which
the homotransplanted liver synthesizes indi-
vidual plasma proteins carries out other liver
functions, and (2) to determine if there is
an alteration of plasma protein synthesis re-
lated to the homograft rejection phenomenon.

Mecthods

The Tollowing biochemical studies were done be-
fore and alier total liver homotransplaniation in
S adudt mongrel dogs surviving 4 1o 16 days after
transplant.  Piosynthesis rates of mucoprotein, fi-
brirogen, albumin, a-, fA-, and y-plobulins were
determined using the rate of incorporation of a
radioactive Libeled amino acid as an index of pro-
tein synthesis. The following techniques were used
as moedifed after Armstrong and associates.' Fach
atimal was injected with 2530pc. of S§® methionine,
aned ceriad samples of plasma and serum were drawn
over a 24-hour period. The gerum proteins ol cach
sample were first separated by paper block electro-
phoresis iato albumin, a, as-, 8-, and y-glohulins.

The radioactivity of cach of the aliove fractions
was then measured in a thin window, gas flow
Geiger-Muller counter in the form of a precipitate
of cach fraction as previously described® All re-
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sulis were expressed as specific activily or counts
pev anipule per antllipram of protein and plottod

et tiee fo oot synthesis carves (Fges, 2o

as rates of Gbrinogenr were oblpned s
Fach sample of plasoan waz treated with
bovine thrombin to form a fibrin clot which wes
anabyced Tor radicactivity by a modification of the
mcihod of Jacobsson as previous'y reported ™t Thae
fibein clot is dissolved and reprecipiiated, and radio-
activity per milligram of fibrin 1s determined in a
gas Low scintillation counter.

Syuthesis curves of the mucoprotein fraction were
determined using & modification ot the mcthod of
de la Heurga and assoctaies as [oi'ows.® The pro-
cc. of each serum sample were precipi-
tatedd  with perchloric acid, ‘caving the ac.dic
mucoproteins in solution, These muconroteins were
then precipitated with phosphotuagstic acid anl
concentration determined  turbidimetrically.
The suspension was centrifuged, filtered, and the
peccipitate oxidized to a fine powder which was
then suspende L in a liquid medionm as deseribed by

R
Poreows,

tains of 2

ARCHIVES OF SURGIR)

animal splenectomy made iU easier to accomplish

the transplant. Prismary anwcstomeaes were pinde

aned inluary e

i the arvterial and vesious condunts,
tiniity was ectablisned by a choleeystojepmonton,

postoperative care was institated wii

intensive
inchinded Blood rephicoment, witibioties, aud trachen.

'

bronehial aspiration as needed. Wihen the aninals
were stable, eating, and required no Jurther bloo
replacement, they were injected with 250u¢. of S®
methionine on the third to fourthh day after the
transplant.  Scrial samples of serum and plasma
were again drawn for the next 24 hours and ana-
tyzed Jor radieactivity in the same manner. Dasc-
line samiples of serumm and plasma were analyzed
for residual radioactivity before the injection of
the §™ mecthionine, and these values were subtracted
from cach subiequent determination. The amount
cf residual radioactivity was in all instances prac-
tically negligible. Routine liver function tests were

donc cvery 1 or 2 days until the death of the animals,

Results

R
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Jadfay and cosworkers® The radioactivity was de- Swrvival and Clinicopathological Observa- y T
ternuned i a tri-card Bouid soiatiintion connter. tions.~The § dogs studied survived from 4 ¢
W Tatowning hver {uncton dests were obtaicod (o 16 days for a mean survival time of 92 :
L:}_ routine chinical {aboratory nn.hn is ur.:(urn G days. The dog; which survived 4 ‘xh,“,‘. (\n :
after © .x.\m.nu untii the deatis ol the amimal: se- i
) 5) was found dead in s cage on the 6{th ¢
rim B eobin, alkaiine phe ! Uotal cholesterol, il
copladin flocculation, thymni tarbidity, total setum post-transpiant day after compieting thic 24-
procin, and serum albumin hour synthesis study. Postmortem examina- é
The donor anumals were stidicd 4 to 6 weeks  tion revealed ail anastomosces to be intact, but |
: ' T : P L O R T SN . . . .ot
priov 't‘o \r:fnfpt(u'\tatlon to l.mow u{. (115.14,)pg.\r.‘..\'-, the liver was <1ng0rgcd. The exact catse of L
of ralioactivity fromn the Gissaes of the donor wni- . v : t
PP o of the 1 ) death was not evident from the gross inspec- }
mais. ol transplantation of the liver was then 4
done as previously reportcdh™  Splenzctomics were  Uon of the organs. The other 4 animals sur- i
not periormed except in one dog (No. 1); in this  vived 7,8, 11, and 16 days :_md prcsumably i
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e~ {0 pous fuids tachudiog bl were given for  plant, These results are summarized in the
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INCORPORATION OF S3° METHIONINE

INTO ¢o* GLOBULIN
SPECIFIC ACTIVITY 5 Dogs

‘Afver Liver
Homotransplant

[ 4

Before Liver
Homotransplant

"o

s

,

couvirrs

rapidiy metabolized in comparison (o other

Plasicn protems,

A comparison of formation rates heloee

and atier transplant showed the foliowing

Aibunnn formation rates after trinspliad

were inereased in 3 dog., essentiaiiy un-
changed i 1 animad, ang siichtly decicasen
in ancther. brincgen svathesis was -
creased in 3 of 4 animais ani markedly de-
creased e the othier. These i

fferences aie

ol questionable siemificance, though they sag-
gestan over-allinerease tnosynthesis in s
aniais, The marked decrease in ibrinogei

svithesis i one deog as ditfivail to explat,

HOURS AFTER S3° LABELLING

T ’ T

6 9 i2 I5 I8

T —1

2l 2

The absence of the spleen is probably not a
factor, since fibrinogen is wholly hepatic i
origin,

The svuthesis of ap-globubin was increased
mm all animals, but i one the mcerease was
small. in 2 ammals a twofold increase was
seen. Deta-globuling showed increases i 4
of § animals. 1a one animal a small decrease
was noted. These differences are of border-
line significance in view of the small number
of animals studied. '

Most significant increases were noted i
the formation rates of the az-and y-globuling.
These fractions showed a marked increase
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INCORPORATION OF S% METHIONINE
75 INTO SEROMUCOID FRACT,ON
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e /’\\MEAN SPECIFIC ACTIVITY 4 Dogs
i
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! = 60+
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j & i . .

: ly ;- o After Liver Homotransplant Fig. 4. — Mucoprotcin

‘) nw 45 3 \ (seromucoid fraction)

! o ! ) \0 synthesis  curves  hefore

5 X | and on the fourth day
> 307 after total homotrans-
by Before Liver Homotransplant . . ’

i < { ! o"—'.\ sp plantation of the liver.
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: HOURS AFTER S7° LASZLLING
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i in production inoall § dogs. The mcan in-  plantation as compared to the pretransplant

¢

s creases were over 2 times narmal in both  curve. Thus the highest specific activity after

b fractions. I addition, the peak syathesis of © transplani was seen at 3 hours in comparison

a:-giobulin as noted on the 24-hour synthesis  to 9 hours in the normal (Iig. 4).

bocunves (g 3) was adtained at 6 hours after Liver function Tesls—A progresswve rise

i transplant as compared to 12 hours in the in alkaline phosphatase and total and dircct

© pormai. Coincident with the increased over-  bilirubin was noted in 4 animals. The fifth

. all formation rate of the aw-globuwlin, a  dog survived anly Inng enough for the pro-

b marked iacrease in synthesis of mucoproteins  tein syathesis study (Dog 5). The alkaline
i was noted. An carlier maximum synthesis  phospnatase rose earlier than the bilirubin
v was also seenn with this fraction after trans-  levels i 3 dogs. Doth increased simultane-

a8,
.-QL(:’LJMH‘; AND TOTAL PROTEIN LEVELS
' FTER LIVER HOMOTRANSPLANT
Dog No./
o 35
- . e, v
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ously 1a the fourth antmal, These indings are
cousistent with those reported in previous
studies V01 Total clzo/cc!rrol rose in 3 dugs.
In 2 of these 3 amds there was a twofoid
increase. After an mllml rise in onc animal
{Dog 1), there was a marked drop in total
cholesteral 2 days before the death of the
annual. Thymol turbidity incrcased in small
amounts over bascline values in 2 animais
and showed no significant changes in the
third dog. Cephalin flocculation tests were the
least consistent of all, ranging from 1+ to
3+ at various times after transplant. Dog 1
revealed a 4+ reaction on the tenth post-
iransplant day but varied from 1+ to 2
before and after this.

Total protein and scrum albunian levels, as

determined by routine clinical laboratory

methods, were not significantly altered ex-
cept that a drop occurred belore death. Thus,
the tota! protein levels in Doy T varied from
¢.3 10 0.0 gm. e up to the 11th post-trans-
pinnt day, On be 15th and 1k day just
e dndenih, the totan serins praotem devel

Civpped 0 Lo andd e g, 7, resnectively

Sostnnar paticrn was seen for serun albunun

fownich (he lerninal sampic v
)

s 2.1 g T
um.t: ved 10 3.4 g G Ev«c{m‘.:. transpian’

aini B4 s Se on e cighili post-transplasd
dav (iTig. 37

Cualitative changes in seveaa profeins iy
paper cicclrophoresis as determined by grocs
stanung were not seen in over 59 determina-
tions. Specific mobility measurements, how-
ever, were not determined.

Cominent

The histological changes in the tissues of
st followin:: total hasiotrinsplanintion

i ~ PN Tixernge . PR 1 P 1 ..
G the camine Qiver have been desanibed
- : . - . N ¥ )
ACOTC vt ASs0QIGIes ana by S iared and one

@3t AMost striking cho
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WWOTWOTA eS8 OCChr i
P A S APPSO SRS BRI
THE Orgais o1 Lie retictioencatoeiia systcii,
nsoshiown that the size ol L;]C

o aehinite {actyr i the magni-

response clicited when i3
g:‘aft the
more dacecioraien tm. rc;cmo., cesponse, Ao

Movre and associates have indicated, the liver
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ARCIHIVES OF SURGLERY

15 the largest homogenous mass of antigenic
ceils wiich can be transplanted in mammals.!?
Since the reticuloendothelial system plays a
vole in y-globulin production,™!* the increase
in y-glulmlm synthesis, as scen in the present
study, most iikely arises from the reticulo-
endothelial system. This is supported by the
following studics by others.

I3jo-ncboc has shown an intense prolifera-
tion of plasma cells in the spleen of rabbits
challenged with bacterial and foreign protein
antigens, These proliferative changes were
correlated with increases in serum globulin
which Icd to the conclusion that plasma cells
produced :vost antibodies.? A strikingly
similar plasma cell and lymphocytic prolifera-
tien was noted in many organs following
total homotransplantation of the dog liver.!
These authors concluded that the reticuio-
cndothelial system was stimulated by the
bomograft rejection mechanism.t Additional
cviderce is found in homograft prolongation
studies such as the one by Zukoski and asso-
cates.t® These workers showed that an 1
diced absence of the germinal centers of e
srmphatic sysienijessencd the intensity of tie
.".unmm.xu rejection mechauisin and  pro
waged survival of the homotranspian el
kidney. The germunal centers of the lvmph
nosle and spicen ave the source of the medi-
- and smali-sized lymphocytes. Wissles
and associates state i a recent review that
these ceiis along with the plasina celis ave
perhaps the main cells producing antitody
giooulin® Thus, 1t is apparent that cells ot
the reticuloendothclial system that produce

y-globulin antibody are also promincat in
the role of homograft rejection. It s reason-
able to assume that increased y-giobulin syn-
thesis secen after liver transplant is caused
oy s.unui,mun of the reticuloendothelial sy
iem as a result of homograft rcjuct;mx.
NMoore and associates m their studies afier
liver transplant
v-plobulin levels as micasured by paper ciec

reported  no incvesse i
Lophotesis anciyses. ' Tncreases i synthiesis
rates, uowcver, may not always be detecied
by changes n the concentration of any given
protein. .
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SaUpTOCITS, S SCCTE I LR prescnl st
iv miost dihely on the basis of . aonspecinge
Soalanunatony response which accompanies
the homogzraft rejection phenomenos, West,
Fowler, and Nathan v their vork on renag
henotrasspiants have shown that ae-globulin

1= the only glebulin which was consistently
in B- aad y-globulins
were only inconsistently noted.!? Our study
showed a general increase in all globuling

which may be related to the size of the anti-

clevated. Increases

1

genic stimulus, since the kidney 15 about
onc-tenth the size of the normal liver in dogs.
The inercase in ap-globulin in renal trans-
sianes was further investigated by West and
co-warkers and found to be due to an in-
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addition, fbrinogen and aibumin synthesis

v be inducnes) by (he nbaninator
tray be millucncea by e anhamnatory ve-

1
sponse attending homogralt vejection, "Ulas
1s suggested by the work of Yuailie and co-
workers, ' who showed an nereased syntic-
s and turnover of albunnn and, espeaially,
fibrinogen after experimentally induced ah-
scesses in dogs. Tn spite o1 the marked vari-
ations in plasma protein synthesis noted, the
concentrations of these proteins as deter-
mined by routine laboratory methods showed
no change except terminally (Tig. 5). This
is perhaps explained by the fact that total
protein and albumin levels do not reflect acute
metabolic changes uatil late,

Te is apparent that the plasma protein pat-
tern following total homotransplantation of
thie hiver shows « change from normal. Gon-

ralized increases in globulin syutiesis, espe-
oty - and y-globuiin, are reliated o both
sanspectic and specific phases of ihie homo-

at refection imechanisin, The nonspeaiie

changes wre probably a vesult of the inflam-
sastory response secondary to the rejecion
mechanism and are refliccted primarily as
mercases in the mucoprotein fraction. Albu-
min and hibrinogen synthesis may also be re-
aded to the sccondary inflammatory changes
ar o acute (Iq;h'iion m the course of the
frvsplant proceiure. Purther imvesiization
i this arci s mu.ui ncreases i peginbalin
svieaests ave most prooably relaied o direct
cetivoloendotieliai stimslaiion. The wgmni-
Sace af dhis response s probably velated o
fhe creater mass of transpianted celis, Thus,
o iver, oie Of he largest organs which can
intense

e oransplanted, evokes  the maost

FespOnIsSe.
Conciusions
Caangres i plasma protein synthesis were
{ownd i dogs Toliowing total homotransplan-
ton of the fiver using isotopically abeled
amino acids to deternvane formation vates.,

Tlose changes are miost likely reiated tooa

ive stimuhation of e reticuloendotheliad
i by the rejection of a large organ such
as e diver.
tncreases in the glehulins were most con-
soient, The a- aad p-globutins were synthe-
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sized fwice as fasc after liver trausplant as
in the novial do

Tacrease~ in ap-globulin prodiuction were
ceiated o increased synthesis of mucopro-
Cehne Vacoprotein synthesis rates were 3

S .. . -
Gotiad aiter bver transpiano v

taes i
homotransplaated lver is capanic o aibunin
and tibrinogen synthesis on the fourth day
after teanspuant,

A progressive  obstructive  jaundice s
noted in the dog following liver transplanta-
tion as judged by routine liver function tests,

We cxhprus our appreciation to Mi. Joseph Sporn

ARCHIVIS OF SURGERY

10, Moore. 15Dy Wheeler, HL B Demissianos,
11, V. Smith, 1. Glankura, O, Abdd, i
Greenberg, 1.1, and Dammin, G, Joe
Whole Organ Transplantation of the Liver and of
the Spleen, Ann, Surg. 152:374, 1960,

11 Starel, T Yo Kaupp, TE AL Jr Broek,
W and Daman, JoAV:

T,
Vo

Ioxperimental

1i

of the Transplanted Homologons Doy Taver, Surge,
Gynee, Obstet, 112:135-144, 1961,

12, West, C. D, Fowler, R, Jr., and Nathan, P.:
- Relationship of Serum Globuling to Transplant
by DPaper and
Ann. N.Y.

Siwdics on the Rejection

Weivetion in the - Dog Studied
Tmaunoclectrophoretic  echniques,

Acad, Sci, 87:522-337, 1960.
13, Winzler, R. J.: Determinations of Scrum

s e

g,

EEP SR

PROTEIN s

A tot

piore than 3 ¢

sy strmm,
heours  or  les
hypos;lyeemia,
cudothelial sys
of Lcpatic fun

I the hom
sahial aasun
reticulocndothe,
veeks, and it
the reticuloened
lensith ol surv

On the othe:

1 1
A4isO has o an of

for techiical assistance and to Dr. Richard J. ('g«-upx."ntcifxs,in’(}l;«:k,1).: M(‘th(xlsjof}"»iucixcmi(;d ; animal’s irnfliv
Winzicr for puidanee in the mucoprotein analysces. ‘\‘}“ly”s' New \;‘” k, Interscience Publishers, Inc, 7 for the reject
i 19535, Vol. 2, p. 279 § reticuloendothe
John C. Kukral, M.D.,, 333 ilast Huron, Chicago 14, Wissler, R, W.; Fitch, F. W., and La Via, £ as  G-mercapte
11, L. M. F.: The Reticuloendothelial System in Antibadly E nephirectomizec
REFERENCES Tormation, Ann. N.Y. Acad. Sci. 88:134-148, 1900. i
15 Yuille, C. L.; T.ucas, F. V.; Jones, C. K.; i
1 Armstrong, S. 1, Jr.p McLeod, K. Wolter,  conin S 7 and Whipple, G. H.: Inflammation !
ol Kukral, I The Persistence in the Rioad of L4 Protein. Metabolism  Studies of Carbon-14- S’
Geactive Label of Albumin, Gamma Globuline, 4 yotled Proteins in Dogs with Sterile Abscesses, |
C Glohaling of Intermediate Mohility Stadied witi: J. ixp. Med. 98:173-194, 1933, !
S¥ and Paper Electrophoresis: Methods and Pre- 16. Zukoski, C. F.; Lee, H. M, and Hume,
limmary Resulis, J. Lab, Clin. Med, 43:918-937,1954. 13 M. The Fffect of 6-Mercaptopurine on RKenal {
2. Diernchoe, M., and Gormsen, H.: Tixperi- Flomograft Survival in the Dog, Surg. Gynee. !
meniet Stunes on the Role of Plasma Cells e oy 113:707-714, 1961, »
Aaitianly Trodacers, Acia Dath, Microniol, Scand. ;
S0 TS ~ ¢ ie
e ia Heurga, T Dubing A Keshner, 1008 DISCUSSION i
oa v, aned Pepoe, T ies of Scrunt e Freperick W, Preston, Chicapo: Trans- |
ACTIETRI RN, cowmicobt) t L toribdenwtrie poantation of divers anto diveriess dops with sub-
Netod, §0 6 Pl NTedl A7 A0l 1000, sopnent survival of the anbmals for more than 2 i
G dacobescn, i Fa Studics cathe etermination weeks (one of the dews which tids gronp studied
o Toriaesen an Toaoan Biood g, Scand. Joo survived 3 weeks) is a noteworthy achicvement and
i inveat. S (Supoll L) A4 TORS, repry ents a contribution to tae science of home: f
R by Olabajo, UG and Jewell, W0 gransplantation. t\
Deterrnation of Radioactive Suiinr in Biological Dr. Kukral and others have shown that animals ¢
Materials, Anal. Chenm. 32:306-308, 10960 with homotransplanied livers are able to carry on %
6. Kuirai, J. Co; Kerth, J. D.; Panener, R. J.3 most of the fuictions ascribed to the liver, but f
Cromer, D, W, and Tlenerar, G. Co: Diasinee thie report of Dr. Kukral which you have just heard :
i'roscin Synthesis in the Normal Doz and After  presents the first detailed study of the piasma protein
Total Licpatectomy, Surg. Gynee. Obsiet, 113:360-  {ractions in the animal with liver homotransplant. &
372, 1560, . Since some of the animals lived for more than 2
7.1 i 7 Panener, Ro Jp Doucn, Jo M., weeks, one might assume that the homotranspiant.
and Wi Syathesis oi Moroprofeins in (uneloned for iads tength of time, However, some @
the Novtad Doy and A fer Totd Hepatectomy,  boadic Dimctions are taken over by the reticvio :
Ans lonr Phivstois to be pablishod, o Lelint sostem, TThe extent 1o which the reti alo
FES FRIFAATE S RO R Fate of Sk cdednciiad systenn s able to sabstitute Tor the Gyer
Ao s aad Skin dlomegralts s Rablils, § ot konowin Avads with hiver homedvaasplans -
Avat, gy A0 176, (94, I et the duration of their e, Tios foee
Donen Dby wle G0 Gy oo Tiade, WO o s anigae to e Bepatic cedl and ds not shared
e seodreieine lveduned by Neoas o e setictioendoiclinl systens, f
Ve L Organs, Studcied with Lysiness-CrYs cotkerad’s work does not tell us whether @i of
Uit ichniing the Chiel Phson, Protemn [frace the plasma proweisn syathiesis which be ehaerve)
Uent Dicditced by Non-Tlepatic Uistaes, Jo Expe cwert onan the hiver or whiether thc source of some
Nied G9:133-133, 1934 oi these proteins might be the reticuloendotiiclia
780 ol 85, July, 1902+ Kukral ¢t al.
'
L T SRR Y e T




rca S\ tetadty iverless dogs does not dive for

[ESCRTIFENG

bel W : grore than o days, and iU wanadly rec b e B0
REUMSHEN . Lotk or  dess o from Bepatic nsalnciency s
randod i Lvoeeiveeoia This indieates that the reticuios
. { Gt svstens is incapable of a vaphd take-over
.'V ek, i RS ANI T SRR

T;:}“g::;: i Cdn el -uvu‘.m\‘pl;nl((‘«] (L.»;; there may be a
' ) ! gradual seamption of  hepatic function by the
Uiat, Ps ‘ reticnloctdothelial system over a period of days or
“ransplant E \\(‘\"u.\.;\.ﬂ i ::: n‘nm.csung to speculite as to whether
aper and : the rv:m:lwa:\;.‘u.wlm_l systcsn may (‘,Oll‘h‘lhmc to the

w. NUY. { fennth of survival of the liverless ammal
i Onyihe othier hiod, the retienloendothetial system

i Sernm also B up opposite effect, in that it protects the

o

yovemical animai’s individuality by providing o wmechanism
Jwers, dne, , for thie rejection of hemoprafts, Daaaging the

reiiculoendothelial aysteny with antimetabolites such
Gt Vi, © Gemercaploparine has made it pessible Tor

shrectomized dogs to live for as fong as 3 montns

RSSO

o oon-14-
Alocesses,
ol Huame,
e on Renal )
irg. Gynee. ;
-

zo: Trans-
s with sub-
et >
nore tinn <
rouy studind
ievement and

ce «f homao-

thit annaia

e tust neard

sk protein

s nere than 2 {
ot splants
low. ver, sonie <

the reticnlo- .
bothe reticulo- :
e a0 v nver
anchrinsplants
T, b fane-

1ot shared . f

whoherall - f
e aleerved

SO TG O SO

[T TR RTINS PN S R

.85, Ty, (902 Kedera! 0wl ull 57

VU : o N TONYN PP NIN LN oM O UGN ST IN 165

Totlowing Inbaterd wephircetoray and renal Loano -
fo pinniaticny wioreas withoul comndtbioi,: the
icoicat, the survival s 9 days or less-qgaile a
shifiorence,

Ceriainily one of the next steps in the field of
hver homotvansplantation will concern methods of
couditioning the recipient, In onr Iaboratory we
feive fonnd that eyfoxan is superior to a variety of
other alkalating agents and antimetabolites in con-
dittoning mice for homotransplants of skin. The
hemogralts live about twice as long in conditionerd
as i control animals.

Starzl used total-body irradiation in an cifort to
prolong the life of some of these animals with Liver
teansplants, but much less progress has been made
1 conditioning amimals for hepatic than for renal
homotransplants.  Conditioning the recipient of a
Fomograft may provide the key for permanent suc-
cess of homografts, thus making it possible to cure
discase by organ replacement.
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