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secouid baboon that had ihcmi itunanosup- A inure idual systemu would allow the-
Presset h`_ lethal irrAdiatioti, Moid then re- storage of a huttiank o97rikn it- -AnW other
ituplantedt after 5 days into, the origitul primate. wvho wovild thitii serve as a ittort-
donsor. Berovery was prosupt awl func-tjor rtaJiIl- available. if not more williig. intel--
returnedl earKv. Mlore thtan 6 it* later. the inediate host. Nenob~anking. lmwevvr. vro-
baboon had excellent renal fumnctioni and vides. muatir probhhns' -, its own. Tlkwse
biopsies showed no residual dlanage. hwinlde bo'th the- t!Xe1likul and iWlillutlO-

Theli principle of allogaft storaige in the lo-gieal dljfbimltici that arc etacounti-red it-
homanti Wvas first tuade feasible w-len flumeit repeated M'lK0tramtpiatmtatiotk. We %,i1h at-
was Ask- to ho'v that a kidney gr.'ft at- tvnpt to discuss the isrobleum unider S~everal

tadived extracorpeeally to a psatient mittm toplicN including, (1I spinmtaoneomms acate re-
renal disease Could functihotIA *1lie inutent jtetiomm betweenspeis (2: an attempt to
of this pwrt'dure wws to assist the- failiog provide- thet bes.t nilthod~ (it imnIIIIAmmunosma
renal fNet~ion of the piatient. -Nevvtheleis. Pre~ssion in thet imaterumethatc, Iuma. (3)
the rt.sult showed that a kidney could be evalualtion, of 4 po~ctmitil rf-covers -repixr
niaintained as anl alloggraft. Wimike the hIsne- of ;an organs dlmritti, a period of storage in
fib~ of this e-arly renal transplantations effort the inttimawdiate host. anld '4) evablation
were transitory anm' therefore hard to Of thet dli&fiulty encoammmtered otn reinuplkm-
evaluatc, it mervtA as a prelude to the later tation of tlit gtraft into the original alnimnal.

wor- o Uvmicer horvjrnmtted the sue-. inchluing a dilswriptitm: of the i~minaummo-
cesid ucto of a itankde at- logical cvv muts that are- apptarenflK initiated A

tradied to anl extracorporeai smumnt.' Thi by the akldition of xtetn ogmic auttivren trommi
kidneyV wa- Mnailntaimwd'( itnide- a plla!tiC C-0n- the' iltmterIMAdite ho.st to the t-Ared tissueic
tk.imer and functioned for 25 days betfore graft. The- List poinst inc~tludes the fadi tiact
muliergolng acute vascular rejeetiomi. It not. this attsorpsti-vo of xcivogetmic I- tigi -
only fwmiowdklw pls-lsuiologic-ally but in -suits in the initiAtion Of an1 imanmIIII(A~k~gi-Al
Stink- repets. ahlon-ed cliniAl impmrve- respsonw in the finmal rucipkicut dirucied
nx-nt in thu. patiet'i~ renal disease. aUtaitist these. aut-atitus.

VIC use of alloballk- Storage for hluman
tetuil tumts 1 )lantat~io wotiki set-rn to hawe
fimitted aplslivmbhitv. hownever. Not tmany AUve ltekd&'n ofp Xciugrafts-Xecfuml Anti-
patient-. would %vaut to serveu as all inter-

C mdiate iroank for the storage of an ti-gat 1The first pr-Ablem too o-. ercxmkw ins the
vwlich olight then be- trwhI'mspttest to astt- nw. of a xeziouank. systvilu futo r utage ofi
othuer litwatam after tissue t 1-pin 1 aMotle-yidks grafts, is the hyp~eratilte rujettionM

niatchtimg hadl be--n occinipletettL lit aikhitiog. -oftens se-en whenl Li(6eN are xdim.d
thec tempos-art- attaclunt-ut of ,& kidne to, a beit"ee differet spseic... Twe severitv of
Iwunan patient might result in eother scusi- the, u*jection is accetuite t ft mdo r

tization of the~ patient or the deptsition of ant d rciiet are of a distant *-enetic TreA-

thr iltemNWeirl Iuusts preformued antibmody tiiwahip. For ins~tancea . fto a ta
In tW_ kidney.Nu. dbehss-.1 this techniquC k-idney- to a1 dog1 reslt Tnhpem ter-
viould pwuvfdt- a tmeaus; for quickly asowssimag jet-tiouu andl cessatitmn of boloo flow within
whethef A potential Meipien1t bAd r4C- 30 nhims" When Idonor and reipient art' of
fmormd antibo&l diroxited avainst the t*mute the same- spci s. hrv is tasurly no acute
;raft- The a~steC rejeCtion Of alls~ral rejection. When tlWe cros-mlat is.e~a v

attached *idniw woTUld be far pruftcrdde to indic-ating that no c1oiltosiv pwref~uned anti-
wiefetion of that xamue kidney at the timte dl boimes are prresent. In snoxw hiumn pia-
intcrtahdouuinal implantatiuun. tients. how-mesm the rom-mce of atiti-A or

A



anti-B red bloiod c-ll antibiodies can lead TaWc L-FMct of ImnoupwononZ
to rejection of graftis thai contain these XCUMgAf sun*al Mas kaord by
antigens. In ethe-r patients. lptefortned anti- Li

boiscan lie produtvd due to previouS *~; ¶l''ater W0l. ch T_0%'%

bloozI transfusions. previous mpregances. z""c Itloj~ti4 14) UH/k1r/dayA
or previous tissue tnnisplatatatiota. In aiiVW- -

hihstance.. the- presence of thewe antiblodie-s 0 30 :30 20
may tumie aculte c Of the- tivSse 2 0354

grafts ezcljaaaged h twevent inenaers of the, 8 3UN 130 40ISamne specmes are. rxt suliject to acutit rejec- 10 24o If603
to.The objec in tile xenl~ialak sytvin. A1 6sr -ucdiW1124l'ir10

who.likenivnixi ofthe amespecies. will

htave very low levels Of natural cross-reactive

teni itivohing painiatates. a successful xnt: kitinev stored in the tauto &nt tlwe
filiationa was AboWn to eXist bet4wee the' problem, there &s a rapidl and destructive
mwu~qtx- rnonk-m- and the hialoon. Sera imonawie ceiltllAr irespons. Attempjts to cont-
obtained front each W. the species tested trol this tkLvd 1wuenihiyb use of
aguist the lymphAocytes of the iqppo. avathioptitte ýat a dose of 10 nzg/la daily
site seives "hoed onl- ko- levels Of and prednismauc at a doe (if 5-7 ingikg

naualyocuig att'ihpxdv. For instance. tw,%i~r dail- w roorat effeetive"4 -Tabl!. I
we have Jomwný- that mw'en olt of efixdt Ulaike seve-ral other tcvtotoxic agents orU
naaeqaas prouce cytolysis of babloot aaatilvmalooct-te erum anwv have bievu
hmrraphncI tel. at tite"- (Jr 04-6 and only one tested in this v,.spect. our lahoratozy elected
shovws a titer of 1:32.. llinese titer wcem to use a s%_-stni -hc 'rtie toali-
-suffickignh low as to minitnize the chance mmmwupes n awric lethal total body
of atiate a-ejetiono of the xenograf'ted organ. irradiation- . ith hundred r;.ds rviveid
llmverer. it shtouli lie noted that. even in front, a sanidard 309 kV maxitroza souarce
thr!-% Closely related .4tecies. the cellular pul7Atd to bev 100 letI .1 in haKiohs. wvithin
rejectivql rtes-*mpt is accelerated and s"ents a perkod of 11-13 davtý. Ino 13 irrdiated atii-M
to Occur at a faster rate tdtan is ordinarily mnab tiac Kph-Iin %it- ctint fell ti, less than
-wen ins renal alkoimafts Ftw inmtanvce. in flue 2.5r- of nowsual leves. withaiua 5- fir. This
primate W.Unograts, poerforared uiithmdt in'- fivmua CA immunuuasppirtesskn. ioweveir.
munesappression. round vtl infiltratkin ncvcs.;aril limnited thle perio of organ
us-a shown to occur withht the firmt 24 hor storauge to the, suriival t Mnie of thle host.-
in all and the tine &lo- cx-Asd low 4_75 It was. posible neezlh .t ms ain tai

(lavson (MW i(11lunkeIl~d kidney iin a viable state
Mitlli the ptxper selm-fion of elosely ac- for II da.(lm*-, which there was Tmni-

latvd spveivs. it is possiflme to cnsxrnmv mal eviok-nce of mononmuclear infiltratioro
the &-A hmzad etenomtere in a xenobarak nr of any other rde-ktrios. cliect. Riops
StmuRaze _"cmif: Le- preumtka of acute 4pecinmen taken at 5 &4-5 in cdiat xeno-
rejetion due to pix-omvwd aatibldkdim The bankdxt kidneys slitwed Minimal cellular
nma step then is to viaratuol the cellular infiltrate in Only- One kidwaý, and othmer-
""re vwa apaint the xenog aft. Wvise inamanmolouticl (LIMAtr wua- abasent.
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BUN level- and -sernin creatinilit rose carly
.after trnusplantation to the xetuogencei
initermediate host, lust. within 7 days.
c-rcatiniue levels had returned to ixear nor-
mal and BUN levels which had reached4 a
peak of over 60 m'g/ 100 mil had fallen to
less than: 50 tug!100 sail. At this tiune.
l)Konste!, tesvaled a res'evqda of ea-rlv tubular M
C-hanges and a rutursn of renal MOq logykK.
to normal.

Saacre~fsful lk-imilaulalion of lthe Xcno-

Itnke pritate kart atdkdec :.z::af A ~lt
ba~acd rga ~ s. uU.wftFir. L.-.Mmou wluar Leltilar istfiltwae seen-A

E-arly attempts in our laboratory to xe-no- i;, nukaaqw ittekIA-v autragrt I -.-k after vreitu
hankpriate ear, ad kinev *.vrv nh-pLattation af ais organ whidi hatlpei s,1

partially s esnY~ Although total I~IsIYN r5di t~irti

= i~mnmunsppressionx of the intermnediate
host. attesurt to reimplant the storcd or- :wediate host. uaspot reituplanu~tioum inte t11w

ga's were largety fnuitless Two expLana- original dotior.. stimulated a veihsala-r iso.
tions for this swem posuiblk after aim ap- inune re-sponse in. all Aight (Figm 1). limp-
praisal of these early resuls: a technical ,des taken at 24 fir and weekly- intervtals
flaw in the proecdurc or an early immunt- thereafter up to I mHo and StubSeuntily~t at
Respnns prevventing adequate graft fustc- irregular intervals up to 6 six) showed that
tion. Benjamin haws recently shown that this lymnphocyte infiltrate %%A-% traumsitotyV
lFOth excpLaations %%ere petifnent to the The- sequencec usually wenm was first a peni-
problems encountered after reizuplawta. glomeruLar. periarterio Lr tunon'maalear in-
Hiow"' Changes its tedminkiut' indclting the filtrate within '24 hr. aeoitiianwed by a
"se4 of slightly larger nacaquet mnonlieys significant decre-ase (p < 0.011 in periph-
f1-m spejme) exaceedigh- careful eral lymtphocyte, esnnt~s front an average
renal dissection, as viggested hy Collins of 3700 to 1500 per en mm. Sinsultaintow.ly
et aLl- to prevent mnicncirnkuatory en1- a dem. ease in ',3 ler,&-, -was als.o suolec. but
laps!w and omission of the graiturtetc per- itssi~gnifkcanee was clouded by the. f-to that
fusion predoush- vwedon extirpAtion of the coniplenwnt levels weenoted to drop
donor kidney. wore all carried out- In addki- After control renal atlostraft prwkluný,Ias " ut
1km.. because of the- possibility of ea.rly not as prtifoundly. ixw for as kiong a time.
postoerathiv nmorbidit and pr 7e 1w infiltrate w.~ died a pe~ak at T-10 days
renml functior- contralateral t;wpbreetonW in all animuals and therexafter gradually
was delayed for 7, dayr With them- chianges. fcde (Fig- 1). usualk diapa Ing y
we natve been able. to sucrwssfuly rerun- svk- (rsqg. 2 )- Amuwpasuying cimngr. in thie
plot macaqu kiducys after a 5.day gjon'rrnlar basneamentnierubrse and %-ascu-
period of suoeecStorage. Oftv sut i r tufts did inot. bosvevver. conipkitely t
fid reimpksutation %-u- pomssibl. te wer- vvrt to tnoral until 6 urn twstreimrlanta-
further able to documenit an inmmnae re- lion. This data provkided the- first evidence
jection pmocess in eight of th"- 1kiuinevi that the- uesnugunU org.an was- modifieci.
that verw reimplanted w5 autograftssY'- ptobably by the aclukisitio of baboon lho-t
These lkidnovs which ukinwastrated texce- assli~gen thmin- stimulating a velmalar. anl
lentt function whtile- in the Itaboon inber- a huussorl response of a siousl-t-v gainst

Q
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- ALM' Table st-acaqu Pn*0abow Liuplawe#1-

of a SeuobwanW Autograft

D4-PArim~W )#16!4uii -rd

I ;0 tia0 0-1: 12*42

3 2 0-1: 6
7sapeea rdls tteta$7~~1 1:at~r~.st elidat:

; iDhsa'ssaox"_. ANI Srsaa u

Fimmoral wSaot response -receive furtr ijigt A&in ly agstauaand of ove theay fv6incthm
w4e vkather serum of thetw final reipiwent iin ofstiored kidne mgraftsx for fiasitnmr anto-
iktrstedf against ahndm lvaaaphocte'i. At lxvadntcio- hicupencti
ruir. idlvqj risinglplt is um -.kt transplamtates uio.A r~iit.throtn -

itsown an wy avrg f1:16a tohoere 1:52 wasee tart5dasapeidwcttsrm

= ~hnote. viic repoteakreed hedy21psre- - IP
levels ~ ~ ~ I bylh dama(ali2.Amr etie urntauein malI' ilaortorie With ourdil

ehcpl atheoeti n of ths pt finoalrecmip isenpete w rsnajms of 4oe iyiraiimamfoslpr ssioream.is.
fesoed uanminstoWltaonecti tlmyenow)-tesrA time rlan usually be p-ent tded roto1oi't 11imigd4 vompknm datsr afte whichxi teniaatom otlrst~e

tiotedet of %othe itni xtermnedite host This
Sronrreaf Rveimanftr f 1:6 o ovj eornkl provide awa p3ido prxiaey1

Organ s Alloraj trsage ime wiu(Lay'.a iix a signvifiaut wmroe-ll
Foursenhuaed kdnes tat Wre e- Aviatl (ai? ourprstivitiv avaoilable moetlxl it

iplantedim ait allofall ts- smried fra13tctashle ena fiaaasprs
day cripirtl tocotrol lrf survival sent culd proide mat lamrtores-aWiath hostr

ofel 7-1 dlavs.0 (Thblis .occurre despaitedata ealsrea .slakfralne

filtrnateo Of. the idsy aIEMilccmpaied by highct( k-te euh hsbensw tota x-indain hex sireativel
serum levl n aoflot-e antialao N lv mph ovtotxi tient73 iihtiijl IWL exi , S njk-l% xt'Pog1orIcI

antibod ~ ~ ~ ~ ~~~daN af o124.At-naau ni eetio ejrnss whfc courseto ifur fnlw

body,~u which mightihoeqwc of ocwmr n iiiiaio eel amto f mjaa
a ,v maasi rcn lograft waKu eet-oupresa nta ol neiitl rlnablein implocytto~ tets o reipiet ogan storge wivh wol ha iguria deeoeda

sinai~~~~~~~~~~~~ agis imnprypheti owvr ehiqeta oudmk ove-in

implkantibde ih b bobd as they tdansrsnv Inth-is linsance, itiwould thuppen

clukidney an~d thereore not e rooneadly den- heK pofsible tor trnsplant .alprimate lora

filtateill&- U.-xv. ccoiqw~ k-llij. j tvscrm ls, lvn .1wxiito l- rlatvel

wrivn lvel ofantbalmn lmplt~ttoxc poentwhm w4 ti zmlwvi %~vo(,l11I

antiitc- tp tt 12M ntiMcacoc nti rcTtin r-qxM-0` ofeou-M. iffaidi2
lxxh. v-hih mght e eMwdd t- omr i im~t~fionrevall,; nw-lxx ofinln-m

a nucatic c.;. Auaft vts. " dttv- mipreski thtwoki itk-inii-h ImlmA
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to manm atxd obviate the need for hnumnji thk- uain source of aiitigc 'II a kidliey
orga1~n storage. graft. if thi% is the mwst, then the-se cells

Data ias beent presented to suggest the iulpicl L.-- 4ctive arId motile may in grcat
acquisiitiott of baboion antigen by the stored part be washed out or activel'y mnigrate

ilnouke kidney during its period of resi- fronm the graft dringill the- storage period.
de" nilk. Wabon inteninediate liostY'" Upon subsequent reunpiantatuon of the

This brabootm atit igeit apparently stintulates siored alkogaft. the recipient would rt-
a cellular rejeC-tiont response when retured slond agaiotst xe-nogeneic antigen acquired
to thl organ donor. In addition, a semw by the graft. hut wivold only slowly develop

i 11ita alidA fteSpotoC. w.aS als an allgni r _.W-s against the. Lidner-
n tedinte donor after reiniplantation of that had been de-pleted v! unacaqule

sikenbank-ed organi. llowever, the studies lmw1e.(21 Mafwjqtx- alkyantigi

respunse to the xtenobiaiike antugraft iss a baboonm antigens. As the baboon antigenls
temporary. noprogressive, and totally re- arc- reniovcd. the iusat-a . anige my
iersiboc proce-Ss. then be uncoveredc to stimulate a de-layetd -

P t~apr. more important is; tme suggejstion allograft reaction. (3) Thle prokingationI
that xenobanke-d oirgans have a redc~ted. tuay bw dtue to enhancing witibidy. Valida-
m-sk-edL or abisence of anfigent ty. A mnux- tion of this possibility would require identi-
key kidncv traft sto"e in a baboon-sno- fleationt and elution of a protective antibodyth
bank.- uhen subsequenitly implanted int-" from the graft-
a second monkey. mnay show a survital Nenobanking has provide an intriguing,
tinivt of tipto 3l0 days compared! to norinal modelk- for time study- of uroblenm inhr wut
,survi-Al times of 7L19 dais in tuntreuted it, organ storage. ;nd of those present tom
tmonkey renal allogzaftis that am' ntu sioredl. entapautk in general. 1.a so doingL
There are several possible- explanations for it 0i1l hopefully furn"s aswers to im-
the prolonged surivatl of thes.e allografts. portant qte-tions posedl by attempts at
(1 ) Perhaps, as has been suggested ky lotig-terin cin"ic org!an pmrewrvationi and
Gu.ttnumAF1 andl INhrs. th rnphoevtt* is isseisgifig

1. %al K. W- Abbott. W. %L aull DPrm-. I- L- t. BM.-er. F. 0.- Stkxx'44l 17-64Wr pWrV~l.a
Jr.: l1w. ruk of arrs jiieutration in tzrn,~1bnta- tion zaid tran~pb.Itaticm of Im"'An caLi.rr 6bwue.
tian. in Organ Tuamwplntaium. bmnumn~o0ic nod Nvw Fsnz. j. Mri- 2!75:60k~ 19W18
MwLi stuigart. sclttauff-1rit~g 19m1. p,.1m T03 C -j. i. V-. 1.anhuc)IjE.. L. XA. aml P'ry-s

2. -T14uc and Organf pmwn'aeion.Int tiavu J.: PUMA) PreM-4Mtitm 11V let VVI~lnia: U
tia". J.. and SiriMIm It. I F~k : Tet--t in Ttan- ~ ~ nvraiit im ab

lA~ntalin. Fadehi-L. Lea- & Fvlncm 197.1. Ix from C[wan .a it. 54t-,1.:. 19C33..
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