
~

British Journal £f o r¤l m d MM il lofacial SUª " y 44 0 Á 36} 146- 151

L on g-t er m su r v i val of an al l ogr af t ed su b m an d ib u l ar

gl an d i n a m i n i at u r e sw i n e m od el gi ven

i m m u n osu p p r essan t d r u gs

Xi-vuan Ge. Guane-van Yuø Zhi-EanE Cai-Chi Mao
- - » ¤ . -  - -

Én pu n ww ô £ U ,w w Ä " æ æ é ØEæ- dÔ' EEeq r EESng u m VEN gey du -U¶ ¶ dau,,Ã auw SJh e gg -'Ê ' uwm , , . » ,æ æ

A cceý M S A M l n m

Avai h b1e on Iim 17 M ® Z m

Abstract

We used a rnÐ el of aHoe d ts o f submaZEdiM lu glm ² in ºEUniatum sw ine to test d,e zequim nw nts of imm unosuPF esu nu fEWÉ e suw ival
o f such graf ts- A nimals in the amt group (n z 6) weze given no immunom mm ssant. " ' d t tw submandiM lar g lands were ºej ected wi th in

7 days. T tEOØ m É e low d Ø e gzu up (n = 4) w en Ø at´ w ith a low dm e of q cl© ô i m , m ttzy lprM niSo lone, and u aÉ ioF ine- Ò 2e

al log u ts were rej ä td on days l 5. l 7. l 9 . and 20 . T M animals in dþ highd Ê e g map (n z 6 ) WØ e um ted w iÉ a high dose of cyc l© " m .

meÉ y lF SdniØ lone- M d azaÉ iä rum- Ú Wº al log afts w a e mj ec± , on days 35. 48. and Ø . Ø Ee ani mal d id h m anm thetic F oblems
on day 3O aner tram p lanMUon- and there wen no signs d mJec tion in the al lograf t - Ú Ee ´ ô two al log an s sur vived fü 1Þ day s w ith

Ø cmt£É hMECUm M d no sip s of mj ü tion- A fter we discont intAd uw mm um sum³ SSSion on day l Þ . É e two ºmm i ning d loF an s wØ·
mç c td on day s 12 l and 128. B lÞ d tests and biopsy sÌ c im ns of the M u t - lung. l im - and k idneys wØ e n´ -WEal in al l ani mals É at wem

given i rnmunosuppressm ts. To our know ledge. É is study is ttm an t Ø desu ibe long-term surv ival of al log an d subfM EEdiM lar gl- M s w ith

m cmtü y h nction in m iniature sw ine.
Ä ¬ 'IK Br i tish A sm iation of O m l and M m il lofacial SUª Ø ns. p ubl istmd by Ä ¨ ® M . A l l ¾ " mm W .
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Introductton

Tou l xefµ hthal mi a ohen results h m exfo li ative dermati -

t is. oculM pemphigus- tmchomA and congenital absence of
dBe lä r imal glmu s.l x em phthalmi a is m impon m t cause of

bl indness m t only because the pmcomeal Ç u m m is esØ ntial
fw comeal tmnspam 1cy but also M cause dry eyes develop
kemtit i s w ith ulceration and opaci acati on-2

In 1986. M um bed el-Casti l lo mpon ed É e transfer of m

autologous submm dibulM glMÐ " a way of m aung sevem
xem phthalmia.3 Since then. Î veral groups have conti nned
its value for this condit ion.lA- 7 In brief , the submandiM lar

g land is m nsferred to É e Ç mpom l f© " ' × Ed eM -tÕ end

anastomoses am made between the external maxi l larv anew

- Cü '÷ mMing aé Ø.¤Ib1.: +86 10 6219lmn ; fax1 86 10 621734 n .
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and t he supeø c id tem po rM u tc ry- and be tw een É c f ac iM

vei n and the supeø c i M tem po ral vei n . T tBe Ê c m toÇ d uc t i s

m mp lm ted to É e upper lateral co nj um tival f m i x m ô t

g land u l ar seem t io ns d Ûi n to É e eye - subst i t ut i ng fw lac r i ma l

n u id . A l tho ug h c l in ic al m SUIts have show n É ± t tè tec hn iq ue

is eÐec ti ve f o r to tal xero ph th al m i a, them am so m e pm b lem s

É at i t c m no t ov erco m e.

h so m e p aHen ts w i th xem p hÉ d m ia , the sal i var y g l an d

f ai l s to Ê c m te eno ugh n ui d to km p tbe ey e mo i st . FOF ex am -
p le . B i nag h i et d -8 rq m n d É at l l o f 26 patien ts (4 296}

w ho m o vem d f m m to x ic ep id em al nÅ TOl y sis had d ry ey es-

MBd 7 0 f É ese l l had red uced sal i vary n ow . I f a func t io nal ly

Ø m F o m i sed subm and i M l ar g land i s m nsp lanted i n É ese

p m enu - xerm to m i a w i l l OCCUR and the tm sfer red g land w i l l

n´ m cm te su m d en t nu i t1. A no ther p ro b lem i n au to tran sp lan -

M Uo n i s t hat É e sub ºYEand i bu lar g l and w o u ld be lo st ent i rel y

i f the tr ansp l an tat i o n f ai led .

.
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Fai l u re to co rrec t insu fn d en t sec ret ion f ro m the lac r i m al

g l and w i l l m su i t in l oss o f ey esig h t . Fo r p at ients w hose sub

m and ibu lar g lands am h EM Uo nal ly co m pm m i sd EW m i ssi ng .

d l owm sp lantat io n o f a sub m and i bu l ar g lan d is m opUon .
M in i atu r- sw i ne m si m i lar t o hum ans in anato m y- i m m u-

ni ty , and h i sto logy o f the sub m and ib u lar g l and , m v al id
in fo r m at ion m ay be o b tai ned f ko m them f o r E-m arc h i nto

al l ´ m nsp lantat io n o f su b m and ib u l ar g l m d s.

M aterials and methods

Experimental animals

The miniature sw ine (34 m£nths old - wei ghing 16 20 kg)
wem F OVié Ø1by tk Chi nese Exper imental M iniature Sw ine
s tock Fam . T tBees-ze prm edums wem i n ä COM m ee w i th the

Principles of L aM ratory A ni mal A dministration establ ish´
by tk M inisuy of ScieEm MZd Technology of the PØ ple-s

Republ ic of China. N o non-brÞ d. weight-matched minia-

tum swim wem select" " dom r MBd rm pie± , msR Ð vely,
and Om submaE× iM lar gland was ð m splm t´ betw m E
them. M ale MBd female pigs wem mndomu d - To avoid
hypemcute rej ecUon. blï Ø w as cm ss-matchØ k fm each
trm splm t i n each donor- mcipient pmt A basel ine labomtoq

test (complete blood count w iÉ diÐemntia1, Ø nÁ nm uon
of d eem ly tes, M d l iver f unction tem ) WÊ made in each
animal before tzm splantation t£ " sess the animal -s gem ml

health.

Tmnsph FEt model

× ve an i m als w em fasted f o r 12 h and É m k w u er

h e e ly bef o Ó opem u o n - E ac h an i m al w as anu stheu sed

w iÉ m i ntm m uscu l ar i nj ec t io n o f d azep am l O m g MZd

ketam i ne hy dzo cM ortd e 30 m gfk g k s tam i ne hy É och lod de
W¡ i ± ec td om e eveÇ 40 - 50 m i n d ur i ng th e pm ´ um .

Th vasc u lar i sed al lo gm n m ode l that w e used i n É i s

ex Pen nm nt w as estab l i shed i n m ear l ier st udy . B d en y - the

d o nor su bm and ih i lar g l and w as Ê Ê 10 to p i cal l y m Imp lan ted

to the m iÁ ent and É e d uct w as h d to the o ral v est ibu le.

I n d m rñ ip ie± , a sub m and iM lar i nc i sio n w as m ade and the

g lMEd m nw ed - T he pm x i m d end s o f t he l i ngu al E Ê ry and

É e ex tem al j ug u lar ve i n o n t he M m e sid e w em then w epm ed
fm anasto m osi s- I n the d ono r , ah er a sub m ana M lar i nc i -

Sio n - the g land w as d i sÒ c td h e h n len o n i ts m ax i l lary

M ed al and ex te rm l j ug u lar veno us M id es- m e d uc t w as

d i ssm tM Ðm w iÉ a c uÐ o f m uco us nBem br ane sum und i ng

the o r i Ôce. T be ex tern al m ax i l lary ar t ery m d ex tem al j u õ ô

vei n w ere then sever ed , × ,d É e d onor sub m mBd i M l M g lmzd

w as trm sfeÐ " to É e rä W ient si te an d m v asc u lar i sed by

m asto zn osing the Mt ery o f the g land to t he l ingua l M ² ® ,

and the vei n o f the g lMBd to the ex ter nal j ug u lar ve i n usi ng

m icrovascu lar techn iq ues. T he Ò c m to ry d uc t w as d r aw n o ut

th ro ugh a su t¢cu taneo us tu nne l and i t s end a xed to É e m ±

vest ibu le .
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EÞ erimental gmups and immunosuppm-ssive pmtoed

Ane rt CIPIenE OI ç »OUï UF m ª £ suomï mEm BM SBï ô s wem
assi gned to oneof thme g oups: É e arst g oup (n z 6) m eived

no Immunosupõ , ssants-
T he low d ose g wup (n z 4) received once-dai ly M ple

immunosuppm ssive É ugs. " M CYClospod n (Sandi mmun
iÛ eCHon, 50 md ml ; N ovan is m am a A G- Switzer land)
( 15 md kd day ) WÊ di lut´ ( 1:5) in normal æli ne and given
inwamuscular î , start i ng on the day befom the opemuon and
Þ nti m ing for 7 day s. Fm m the seventh day cyclosporin
was given by mouth ( 1Þ md ml ; N or th China ph® mä eu-

Ucd Gm up Corp omuon- C hina) (30 md kd day fm 7 days
MEd ú ´ 15 md kv day ¿ maintenance d£se until the gland
W¿ mj a t´ ) . M ethy lPEednisolom (Solu-m´ m k m am a-

cia & Upj ohn- Belgium) was given inwazm»seularly u a
dØ e of l msfkd day SU It i ng on the day befom ow muon

unti l mj ° " © © CU¼, d . A zu hiow ine (I mumn u blets-G laxo
Wel lcome. U K ) w as given om lly at a dose of 2 mWKWday
starting on th day befom op® aZion unti l the gland was
Ð ect´ .

TM Mgh4b m g mzp (n z 6) was given onced ai ly M ple

immunØ uzm essive a ugs. Ò 2e cyclos" d n ( l 5 mgfkd day)
w Ø di luted ( 1:5) in normal M l im and given inm mum »lar ly
starti mg on ttEe day befm e É e op® ation and conti nuing for
7 days- Fm m É e seventh day an er opemti¶ . it was given
by mouth (45 md kd day for 7 days and then n md kv day
as maintenance dose unt i l t k gland was mj a td Ò m
u me doses of nmÉ y lpmdniSo lone MBd u aÉ iä M m us"
in the low d ose group wem d so used in É e highd ose
group.

Doses of drugs wem not adj ustd depending on É e
cli nical condit ion of the ani mals. h the highd Ø e group.
É e immunosuppmssive agents wem disconti nued in the

rä ipient animals i n w hich the Mlog að survivØ at
1Þ days ah er transplantation- but the observations were
cont inued .

Fbstom mtive ca,,

A fter m m plm u tion- rñ ipients wme tmm " in m m mã
cagØ and fed a liquid diet M3d waw hÄ ly for 7 days- R Br
prophylax is against infection- penici l l in G. 8Þ ,´ m U/day
wem gi ven intramuscular ly for 7 days. For the arst 7 days-
É e r@cipient W¡ m u sthetised dai ly w ith 3Omd kg ketamine
hydm chlor ide and the surface of tbe duct ori ace wÑ nushed
to avoid obstm ction- In all an imals. the gem ral k d É ,
SUØ ical incision, fmd intake- and bow el movenmnts were
obmw ed dmly.

Complete b lood counts w iÉ diÐemnt× , CÉ È en®m ons
of d eem lytes, and li ver function tem were meastued ¤ Ã
times during the arst w eek and then week ly thereafter. Tm ush
concenm tions of cyclospori n at 24 h wem measumd on days
30. 70. and 1Þ by nuorescenee poÕ isation immunoassay
(FPIA ) in those animals in which the al lograf t M d not k en
mj ecØd .
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Assessment qf results

R esu l ts w ere Ø sessed b y v isual i nsô d io n o f m c ret io ns u u

h isto lo g ical ex am i nat io n o f the tm nsp lanØ d sub m and i bu lar

g land . Secret ions h m the w m sp lm td g l m d w em i nsR ã ted
d m ly i-or t he Hrst 7 day s- and then tw o to th ree t i m es a w eek .

T he al lo g an w  Þ n si dm ed to be suw iv i n g w hen seem -

t io ns w ere seen at É c o d a ce o f t he duc t . I f ñ c m u o n Ê ± ed

( ind ic at i ng l ac k o f h nct i on ) . r ej ec t i o n w as susÀ c ted - m e
m c i p ient w as É en anaesttm i sed w i t h ke tam i ne hy í £ch lo -

r ide 30 m W kg and an o pen b iop sy w as tak en . and a pu t o f

É e al lo g an w as re m o ved f o r h i sto lo g ic al ex am i nat ion . A t
the sam e URBe- a co m p lete b l´ Md c o unt w i th d i Ðerent i a1. e lee -

tm l y te co ncen trat io ns, and l i ver f u nct io n tests w as do ne , and

w ho le b lo ´ CO± enwat i m s o f wo ughs o f cy c lospor i n w em

al so m easured by F PIA -

Histom tholosy

T he sm cimens of subººBanditm lar gland wem nxed in 1096
fm naldehyde- and sections wem stain´ wi th hu maØ xy lin
and eosin to decide w hether there were signs of mj eCHon- I f
mj ection of the al lograf t w m connrTTEed by hi sto logical exam-

ination, the mcipient was ki l led MEd a complete Eñ m psy
was done. L ight and electron m icm scopic examinations wem

mu se on É e allogmhed submandiM laz glands that survived
to day l Þ .

Results

A l l £" mtions wem sucÁ ssh l and them were no compli -

cations. The OR muon time vari ´ between 4 MBd 5 h. T he
mean warm ischaemic t ime w as l J m in and the mean cold
ischaemic t i me 3$ 4 0 min.

T M recipient animals were geneml ly in gÞ d heal th and
physicd Þ ndit ion- The control group (n = 6) w em given
no immunom ppmssant. MM É e subEYEandiM lar glmÐ s wem
mj ected w ithin 7 days. I n the low -dom gm up. the four recipi -

ents were given a smal l dose of cyclospor in-and the al log ans
wem mj ected on days 15. 17. 19, m d 2Oah er d-eoperation-h
the hi ghd ose gm up (n z Ü , the survival t i me of the d logmhs

was considerably w olonged - T K Ä al log ah s wem mj ä ted

on days 35, 48. and Ø . mspectively. One mc ipient diØ of

m an aest tEm u -m lated i nc ident on day 3O d er ± m sp lanta-

t i o n mBd ú ´ · w em m sig n s o f m j eCHo n i n t tm al lo grah - T he

o ther tw o al lo g ran s su r v ived f or l Þ d ay s w i th no sig ns o f

rej eCHo n f Tab le l ) . A Rer É e i m m tm o stlppm sSion hM M en

d i sco nt i n t»́ o n day l Þ , É e tw o m ºm i n i ng al logm ð s w ere

mj ec tM o n day s 12 l and 128 . m spec t i vely . A no ther m c ip ient

in tk h i g hd o se gm up Þ nWä ted pneunm n ia ¶ day 4 2 . u zd

a b loo d test show ed leuc oc y to si s- A ð er bei ng g iven penic i l l i n

( 8Þ .´ m U ) i nwmn useu lM ly m ee ² i l y f or 7 day s, the an im al

sho w ed no f UEt he r sig n o f i n f ec t i o n MEd É e b lood co unt w as

no rm al .

Histological em minations af ter transph nt

A l l b iopsy sé ú2i men s tak en að er Ø ssati on o f m c m u o n o f

É e al log rah sho w ed si p s o f mj eCHo n - T he mj ected g land

f el t hu zi mEd stm w ´ h i sto lo g ic al ch an ges. I n a nm m l sub

m and i bu lar g l an d . t her e my3 n o in a am m ator y cel l s in the

pan neh y m a o f the g l and (F i g . l ) . I n n M UTEato ry ce l l s h ad

in ti l t r ated in tbe m m zk hy m a o f É e m j ecÇ d g lm3d s. M ost o f

these cel l s w em l y mp ho cy tØ and the m st w ere mo nocy tes.
p l¡ m ü " " ' and m si m p hi l ic g m u l© " Ê . T hem w ere m u l -

t ip le thm m bot ic and haem o rrhag ic f oc i in tbe parem hy m a o f

the g l m d . A t m ad vanced stage o f rej ec t i on , i nn am m ato ry

ce l ls w em ¿ am rd thm us tm ut the g land , and the ac i n i w em

destro y ed ( F igs . 2 and 3 ) .

B iop sy sm c i m ens w ere taken h m the tw o m in iatum

sw i ne w i É É e d og m a s É at suw i ved to day l Þ . Each g lazu

w as sm al l , m sy, and so n - T he b loo d insi de w as b r ight m d

and h i sto log i cal ex am i nat io n show ed no rm al ac m ar sm »ctum -

T here w ere spo m d ic iEBRanwm to ry ce l ls i n t he interst i t i al t i s-

sue . T he g lan d u lar lob u le w as sl i ght l y atm p h ic , t he inten t i t ia l

sub stance had i nc reased . and t tm PE enc hy m a had shru n k -T he

vo lu m e o f bo th sem us an d m uco us cel l s w as red uced - C o m -
pu ± w i É a no m al sub m and i M IM-g land , tb e d i m ib t¢ o n o f

the al io s rah ac in i w as M eg u lM (F i g . 4 ) . U nder the e lm tm n

m ic m sc ope, the g l and Ø l l s lÞ k ed no r m al , and OEBane l les

MEd m cm to r y g m u les w em m en . T he aM M ant Ø cr eto w

gran u les i n the seem to ry cel l s sugg ested t hat t he f um tio n o f

thm e cel l s had k en m ai ntai ned (F i g . 5 } .

A l l rec ip ien t m i n iatu re sw i m w em k i l lØ w hen mj ect io n

w as c0116 rn md b y h i sto lo g i cal ex am i nat i on . T he necm psi es

show ed m patho lo g i cal c hanges i n l iv er. hu n , l ung , of

k idney .
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R g l Hta d ogie- I µ R Mï m of - ºm mat subº'Bandibul¤z gt-ZEd. sa m s ce11(ú ); mÃ £" ' « 11{LK dò (?) (tBu m- tozylin m d é in. ± iainal map ine- um :
left. x l Oi right- x 40}.

Fig. 2. Histob gM am aram of dw mç ctd SUNn- ndiM lar glm d aaer um splm u um in ô m M g w p. ¤IK Ô ® ô " £f h m ni ts uM M Uºbd . M

ERa-mmatoey ü " ' (ú ) u n be u m betwm n the loM les of the gland. LymphÊ yses and plMnp q tÊ suwound the duct- No aM£blasts m seen (haematoxyl in
MBd eÉ in. ® iain- l magmacatiÞ : lefL x l o; right. x 40).

Fig. 3. Histological apR u m-ce of tk mjä ¢ ¢ bmmdibtalu siaM m ² y 35 aô ´ lÕ msptmu m n in the hie -d m g map-Lympô yô ò " ææm m
m disô ¤± tn UÈ " ô ± zp m of dm g1" 'd. Ø ä ini am ² magd {ú }¤m m m nh É lasu (ý} amtand t1¢e ducts (haernatozylin md eosin. ®igin-l

m aniacation: lefL x lO; right- x40}.

l 49
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Rs. 4. Hiu d ogieaI aPF m nce of the living submandibular gland on ² y l Þ aaer d lom nsp»m tat im in the his tûô e g Ø P-h stm taaze of tk aeint Ö¢ z
m m k M EM e m µ omdÈ lynW ô ytÊ (ú } in tk mw zuud tm m . ¡ ,e disø EBim n d tk m ni of ô al log - n is inegul® " ' d ô m m no siF SOf
rä m uon (M em¤toxyl1n m d eosin, origin- l m aniac- tion: lefL x 10; dght. x 40}.

Fig. 3 1j 1tmstructure of the normal submandibular gl´ Ð {le÷ ªEBd living submandiM lar SUM © © y l Þ aaer d E¬r amsPu nta ion in tk Mgk ô " ' m p
tngho . ¡ ,e gtandulg cel ts of the l tvmg d logmfk lÞ k m m -l and d gItatm s m clearly men-TM m m aM M m t ð cm my grantab (ú } in dm mcm my Ø lls
telectmn m em-copic magmacanon x 5´ ³£}.

DtscUSSion

R ec en t al lo tr ansp lan tat i ons o f hand and lar y nx have o pend

a m w em fo r i m pm v i ng q u al i t y o f l i f e w i th accep tab le
m u ¨ o h º É Ø e pat i enu w i É to u l x ero ph th al m i a w ho

can no t be m u ed by au to tm n sp l m M Uo n o f É e sub m and i M lar

g l an d , al lot ran sp lantat i o n i s a f easi b le al ter nat iv e to p rev ent
b l ind nÊ s. p m v i o us ex per i m en tal stud i es and c l i n ica l ap p li c a-

t ions o f auto transp l an tat i o n o f É e subm an a U Al ar g lan d have
aided the understand i ng o f the vasc u l ar m ato m y o f the sub -

m m d iM lar g land - and su rBm ns hav e m aste red the t ä hn iq ues
fo r rem oval MEd i m p l m tat im o f É is o ç m . lJ A l lo u ï ESp lm -

MUon o f the subm and ibu l ar g l and i s th erefo m m om o f m

i m m uno lo g ical th an a suª ic al p ro b lem .
I t i s Ø senUÊ É at the less to x ic m eth ´ s o f co m -o l l ing

im m uno log ic al mj ec t io n - to x ic i t y - and the al t erat i o n o f the

sub m az± iM lar g l and be tested i n app m p d ate an i m al m od -
e ls. h 1979 . Fu r up an d B i ns l l m ade a110» m sp lm M Uo ns

o f the subm an a M lar g l and i n m ice an d f o und no st r uc tural

sig ns o f mj eCHo n - H ow ever, i n thei r st ud y, É e su bm and ibu l ar
g l and w as n´ ¯ sc u l m sed . h 2´ Ü , W an s et ± . l 2 ô b-

l i stEed a m odel o f revascu l ar i sed al lo tr ansp l an tat io n o f the

subm and i M lar g l and in r ab b i ts, to w h ic h no i m In m ost× -

p ressive dru gs w ® e g i v en . M i n i atum sw i m am ex ce l lent

fo r pm c l i n iu l st ud ies M cau m o f thei r i m m u no log ical MEd

m ato m i c al si m i lar i t i es t o hu m ans, and they am ex tensiv ely
um d in wm sp lm tau o n m Ø am h 13

W i th m ey e tOWM² d o i ng c l i n ic al tr ansp lant s o f sub

m and ibu lar g l and s, w e h av e i nv est ig ated the eÐecti veness

and to x ic i ty o f i m m m ost»p pm ssan ts and Ê en h i sto log ic al

changes in É e sub m and i bu lar g land d er al lo tr ansp l an ta¿ £"

1n m 1m atu re SWIne .

T K i ntro duc t i on o f cy c lo sp om i n the Ø r ly 19 80 s w as a

m ä or break thm us h , and th e É ug Wè la er m ed ex tensivel y

i n al lowansp lan tat i o n o f o rgans and t i ssuÊ . In É is study.

thm e i m m uno suppre ssi ve dr ugs (cy c lo spor i n . m eÉ y l pm L

ni So lo ne . and azath i o p r i m } w em g i ven to a nd ou t w hether
the al log d ts o f sub m and ibu lar g land s sur v ived and m a in -
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tam ed thei r m c m to ry f u nc t i o n w i tho u t ser io us co m p l i cat i on s

o r sid e eÐec u .

H isto log ical ex am i nati o n show ed no lesi o ns i n th e m c ip
ienÕ ' l i ver , k idm y s, hem - o r lu ngs. B lo od ã st m SUIts w em

al m w i th i n the refem nce r ange . T M dØ es o f cy c lo sp om .
m ethy lPEedn i So lo ne , and u ath io p d ne del ay mj ecu £n sig n i f -

i cant ly w i thØ t m y m aj o r sid e eRec ts in m i n i atum sw i ne . h
the h igh -dose s m u p . th e tw o lo ngest su r v i v i ng al logm h s w em

mj ec ted ah er i m m uno suppr essi o n had h en d isco n t i nued . T o

× h ieve loù er su r v i vaJ o f É e al lo g a× , i t i s nm eu u y f o r

rec ip ients to t ak e i m m uno supp ressi ve ag enu co nt i nuo u sly .

I n fec t io n i s t ho ugh t to be Om o f t he c auses o f f ai l u re o f

o rgm tru ssp lantat io n - I n genera l . i m m uno suppm ssiw d r ugs

m ak e the subj ec t m om suscep t i b le to in f ec t io n , and the sw i ne
al lograt-t m ´ k r s l i v i ng cond i t i o n s m ak e i t d i in c u l t to avo i d

i nfec t io n d e r o pem u o n - I n t hi s stud y . t he Ö mm t iÞ s w ere

dom under asep t ic co nd i t io ns, and t he pens w em k ep t c lean

po stopem u ve ly . A nt i b i o t i cs w em g i ven to pm v en t in f ec t i on i n

the ear ly ped od ah er opem u o n - E x cep t f o r o ne case i n w h ic h

pneu mo n i a devel£ " d o n day 4 2 . n o lo cal o r w i dm pm ad

i n fect ion occ urred i n the oth er rec ip ien ts .

A s methods o f tr an sp lan tat i o n i m pm ve , mj ect io n h c o m es

tbe m ain c ause o f f m l um o f a g z h .

W hen them i s pm c i m t i ssue m atch i n g betw een do nom
and mc ip im ¥ , É e m stl l ts o f ®m sp l antat i o n mÉE m o m suc -

Á ssfu l MEd a lo w er dose o f i m m uno suw m ssive agen ts o r

none at a l l m ay be eÐed i ve - To the be st o f o u r b m w led ge-
o ur study i s É e a n t to desc r i be lo ng - tem su r v iv al o f a su b-

m and iM lar g land al lou d i n a m i n i ature sw i ne m ´ e l us i ng

im m um su pp m sio n . W Ith a c l in ic al l y accep tab le r i sk , su b

m ¸ Ed iu al M g lMEd al lom nsp lantat i o n h Ø d m p otenUa l Ø m az

total xem phÉ a lm ia MEd pm ven t b l i nd ness.
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