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.\bstract.

Objt'ctire- lhc livcr has a unitlue location in thc body fol pcrfcrrnring ntultiplc fiLnctions such rs.
nrctaboli-rtr. detoxiflcation and svnthcsis. There are linritatiorr tbr lircr trensplirntation dLrc 1o shonure ,'1'

ni ailablc' cjonors antl rcquircs lbr sophisticatcd tcchnolo{} rnd sLrppon srrlgical tclnrs. 1he pLLrposc of this
slutlr uls lo in\cstigatc the hepatocytc tritnsplantation into the splccn of animai nrotlcl sLrch ls tloq trt
cstublish basic condition tbr iirnhcr studies.
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.\nimals- Fir.c Iranian indigcnous nrixed brccd dogs ofboth scrcs. l5'8+J nronths old and 19.6-8.2
*e rghting \\.rc u.eJ rr lhi: rLr(i\.

Procedures- \"cutral nridlinc ccliotorr,v- uas pcrlbnncd under gcncral ancasthesia and livcr sampls u'ere

obtlincd using suction tcchriquc b1,a 50cc slring and 1.1 gaugc nccdlt'. Then obtaincd satlples rverc

inje-ctcd into tltc santc dog's splccn dircctlv and also i'ia splenic ancry'. thc ccliotornf incision suturcd and

thc ilnintal lcft to rccrtr er. On thc l 6"' postopcreti\ c dav. undct gcncral anaesthesia. thc gross apcarance oi
splcen ucrc rccordcd and photogrtphcd and lirr histpathological cvaluatiorl. partial splcncctomy was

perfbnlcd. The preparcd scctions \\ere stlincd r.r ith Hemotorllin l:osin [H& E] and Pcriodic Acid Schifl

IPASI and strrdied under iight nricrosctty.

Results- The gross cr,aluations ofthc rcmovcd spJeen shoued a uhitish area at thc injcction site in all of
the 5 transplantcd dogs. splccrt r,cssels had bccn dilatcd and cnlargcd in diameter. Microscopically the

groul.rs ofhcpatoc)tcs in thc ccnter of llmphoid folliclcs in thc *'lritc pulp \\ere noted.

C0nclusion and Clinical Relet,ance- Hcpatocytc transplantation coulcl be uscful for both supponirlg Jn

acLrte lircr'failurcandtbrsurriringasabritlgctoli\crtansplantationintcmrinal liver f'ailurc.

Ker }\ords: intrasplcnic. hepatoc)tc. transplantation. tlog

I ntroduction

Thc livcr has a r.rniquc location ir thc bodl for pclfrrrrning nultiple functions such as. Mc-tabolism.

rictoxitication antl sl,ntlrcsis. These complcr processes occur (to a largc extentl in paranchl-tnal cells and

intpairlcnt lcads to high palicnt l\{(m)oftalit! ' -. Thcrc arc lirnitation for{in) liVcl transplantation duc to

shortagc ofarailablc donors and requircs for sophisticated tcchnology and suppon surgical tcarns. During

thc past dccade. intercsl ltas resurged in hepatocy'tc transpllntation tbr mctabolic suppoft in lircr failure

and for the trcatnrcnt of inherited rnetabolic disorders. : I '' 
- 

Thr' purpose ofthis study was to investigatc thc

hcpatoc)tc transplantalion into thc splcen of (animal models such as) dog to cstablish basic condition for

fLrrthcl studies.

Nlaterials and \lethods
Five lranian indigcnous nrir brccd tlo-gs (lmales. I lcnralcs) \\'ere used in this sudl'. The studv u'as

appror,ctl by cthic comntiltcc ofthc Shilaz l,nircrsitl. (The)' $'crc handlcd on huntane bascd study). AII
opcrations \\'crc pcrfbrnred undcr injcctional gcncral anasthesia using Kctamin Hcl 1 L5 mgrkg. Rotexnrcdica

G\,1BH. Ccrnranl,'.) and Accpromazine (0.2mg kg. Kla laboratoria. Bclgian). Anaesthesia induccd u ith

intra\enous injcction of kctamin and Accpromazine thcn n.raintained u ith ketamin intramusculary during
the sLu gery.Abdominal arca from stcnlum to pubic was shaved and prepared ascptically fol surgery. Vcntral

rridlinc ccliotonrl, rr,as pcrformed and livcr sanrpls u,cre obtaincd using suction tecbniquc by a 50ce rl ring

and 1.1 gaugc nccdlc. Thcn obtaincd sanrplcs u'cre injcctcd into the same dog's splccn. Obtained sampJcs

injcctcd tlirectly inlo thc splccn in di11'ercnt locations (postcrior,rriddlc and anterior end). in all (the ti!e)
dogs. Linca alba. subcutancous tissuc and sk in n ere closcd routincly. Postopcratil cly all dogs w crc ntonitored

clinicall'and recei\,cd antibiotic iampiciiin. 22 rng kg, daily injection ftrr' fir'e days. Nasr Co) antl anti-

inllamnltorl (dexamethazonc 2 mg kg daily injcction fbr fivc days. Nasr Co ) daily for 5 days. (Also)

blood sa:nple r', ere collcctctl in .0. 5. 10. 15. dals for eraluation ofC'BC (compelet blood count) changes.

On l6'r' l.rostopcratire day thc {logs ulrilcr$cnt rentral midline celitomy again undcr general altacsthcsia.

and gross apcarancc olsplecn and rcactinns u err rccordcd and photographctl. For histpathological cvaluation.

pal1ial splcncctontl rras pcrfirrmcd. Tlrc splccn sanrplcs 
"r'crc 

lixcd b1 109'o fonnalin and errrbedcd in

parafin blocks. l hc blocks r.r cre- thcn cut in seriai scction of .lnrm-5tnrn thickncss and deparaffinizcd sectiuns
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\\cle prcpiilc(l \\ith I{cur{)1()\\lir I:osin (ll& Etlltl l'ctiodic.\eid 'chitl (P.\S) \litirt and sltl(lic(l tln(lcr

liglrt nrictrrrcLrr.

Rcsu lts
'I hc lto''. crlrluirtiol: ol tltc sltltcrt rltorrctl ii lrlounislr ulrilc atcit ll thc iniaeli()n \i{c ilt tll ol lh.5

tfiinspl.tDlc(l dol:. :plccrr rerr,.'ls hrrrl bcrn dillla(L antl cnllLtgctl itt ililttttctct (li-!Llre I .\. \liero'copielllr.
|r'il ltnil uhile prrll-rs ucrc roInral in lLl)l)eirritr]cc. lhc LI0rrp: ol lltItloe\lc\ i1l lllc (.1t1('f ol lttttlth0icl

lirllieLrler il lltr.rihitc 1tulp ricrc n()lc(1. Iht\c Ircpirloc\tr'\ rlcpietcrl trpie.rll hcllllLrcrle nrotphrtloLr. Tllt'
hepul()e\l('nLrelirrs rrlts !(n1(rllll\ l0ilLlrri. roUrttl iIt(l e()nlliIerl orl!' ()r'1\\o nLtilc0li. ltt e\1()l)lll\lll \\it\
.r,'irto1thili.. !()ntililtillS linc hrsopltilit gnrnrrlL': ililttlc I Lir. ln (he :crclLl rLtca rrl r'rtlrrLtlt'. lltclc \\il\

L(, hc tltf iitcl \\ltaf. llfIilto!\la. Llljri|l.Lllr \(t!' in jcetc{l ilto ll]a \l)l(crt l)lI llrtelt\ tttir. !()tt\ai]l-! leit!Li\t
chirntcr. Tltc Ir'r'ioLlie.\eitl S.lrill Plrretl I).\S pLrsitirc gllnulcs sttg-ut:tin-L tlr!'l)rc\artce trl Llrco.]r'tt irl

illr' llr'l)lrloe \ tc. Thc rc'trlt. ol (lJ( cr.ilLtlltiotl ltrlLl l-PR IlclllIrillllre. PLtl:e. IlcrpiIlttiott ) \!!'r( irl ! \l)cclc(l
notnlLl ltn Lr'.

I)ist rrssiort

|ttlLttllttlLllllLrtlclsri1ltt.rt1cittltlelltr,llichc1lliti..llliLrrL,tllehlnc|ieilrl
in rrfolrjlt!in: Llr,. ,LLr,irrrl Lrl thc .rIin]ir] lrirri l.ccn |cl,,rrl.rl lhc nr.rlLrtitr (rl Lltc 'ltt(lic\ hrtr,' fr,,tt
lillLrtttlt.rljl]llll\tL\1llsil|():]|ll1lll'.1ll\l]|ll]l
Irrri irLiLt rl(llfltrll til llt., llllt n(i\Lrlrrrr!\\r\f,lrttl' rt'e .llirucrct itt(iLif\lLtrl\ lltll(j!rillllrlllt\|litttl.lti(,ll
,rl lltc I I a 
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ir\! lt (rl!tir llalirh,rlj!irll\ I'r'.Ll lircr LltrcrLr. '. Iltcte ul. ltl'o 'Lrrttc \1tl(lic\ ()it thc rl!'\cl()l)lllftlt (Jl ll\el
,iir.'etetl ::tuc lltctill)\ Ille\! \lLr(1r(\,1.'i--fe,l t,, i \ r. ) | i l t (' 
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$ith x {l]eraPcutic gcnc trrnsplanlali{rn ol thc -scncticrll\ lnodificd cclls into recipicrtrs. Bused on eninrai
uttrks. lilcr cclls can be lransplilrltcd into ntLr)tiplc borlr silcs inclr-rdin.g thc sltlccn. litcr. adipose ri.suc.
rcllill capsLll. pltltcreas lntl pcrilitneaJ ca\i1)'''. R()\cnlhrl ct ill e\'itlLtittcd lire ntethoils of splce'11 hcpakrct te
lrrnsplitnlllion. inclLtdes: l-lLctrograde in.jection ofcclls \ia thc \pl.rrif \!-in. I Illtr.l ar.terirl injecri()n ol'
cells. J Dircct intrasplcnic in.iection ol cells liliel laprr;r1orlr. -1 l)re-cullncorrs intrasplcnic injccllon {)l
cclls ttndcr laparascol.lic control. -5 Laparascopic inlnrsplenic inicclion ol eclls. Ihcn he srrggtslccl clir.cct
rlllr:lsplcrric injcctirin of cclls that coulcl be conrpatible l ith surr ir al '. CiLrlticn. c-l al r.eporlt'd thut spl!.en i\
lil\{)rabl!-si|eli)IengIltliIIentilndsurr,ira|()l.1ran5plxlltcdh|'l]1t()c\tc\'Inltttl1Ilers1trtl\'
tltlitintrasplcrticall\transpllntcdcc]lscanpt.olifra1ett.ctllcIltittrtslriri1hinscrctl
splcc-tt '.,\ccolding to thc\c rcusons \\c selectcd rpleen lrrl hcpitloc\ t!' lritnspltntittion antl rcsults $cre
\LlcccsIul.

Conclusion
lhis sttrclr \trblisllcs lhc lclsibilitv ofhc'paloc)'tc lninsplirnrrrrior in thc do.r splccn. This motliiierl nrc'1hqd

of''lir'cI.slrllplitl.tl..inste-llcltll.'.1lttt.cl]ePilt(lc\tCisolt|lln..
Itosslr itlld hislopiitll(JIo!icllllr. lt i: elcltr thirt thi' ,. rr'itiDl lr!'!i ()l hrfrrl()lo-!\ :till lirccs nLrrrr chrllcn!r's
ltrldthlit1lrthcrantltllllt.ccrtcn:itestutlicsarcncttlctl1ll()pclllll.\\il\tirrbt.rllttit.linicltllt11llicllt|tllllll.
hclltoc\ tc tnrt \pluntttioll.

References:
l. Arklclopoulos N. Lilga H. Suh SK. ct rl. Intnr\plenic tran\plxntalion ofaJlogenic lrcpakrcl'rc-

prolonls sulvival in anhepatic ri\ts. ll(,1)utulo!\ l99ii: l8; l165-9.
I Bilir B. Cuinettc D. Katter F. et rl. Hcpalocvtc tr.rnsplilntltion il acutc lirel irilLre. LitcrTntn.spl

1000: (r: ll 10.
3. Dcntctriou A. Ll enson SN{. Novikofl PM. et al. S ulr ivrl. organizltion anLl tilnction (}f microcarricr'-

attrched hepalocYtes transplanted in rats. Pr)t. Nutl .\ttd Sci 1986:81: 7-175 9.

'l Dixit V. Darvasi R. Citnick G. et al. Ilestolrtion of lirer function in Gunn rlts u ithour
inrmunosuppressicnl Llsing transplanted microencrprLrlrred ttepatocvtes. Ht'putolrt.qt 1990: ll: Il-ll-9.

5. Fox IJ. and Chouhurr JR. Hepatocl'te tllnspliintaiion. An.l trun.splunt 200-1: -1: 6-7.
6. Gupta J. Nlalhi H. Ga-uandee1.r.l. ct ll. Liver rr'llopulation \\i{h hcpittoc}tc lransplanltlion: nc\\

servcr Ior genc lnd cell thc.rapr.. .l Ctne trlctl l9r)9: l: -1ll(r.91.
T.Gulclcn C. Didenr K. IlanLr B. Hilnri C"\. ct aJ. Irtrrsplcnic hepatocrle trrnsplantiitiorl in r.rts: A

prclirrrinary r-eport. ,'1rr .l tnnsltltrttt 100 | : I l: I 5.
8 Jatie V l)trhv H. Scidc'n l. ct ll. Thc gro\\tlt of tlrnsplarrtcd lirel cclls uithin the llncr..a\.

Trutt.sltlttntuttirn liytr r'cll.s ritltirt thc yacreos. Trunsltlttttttttit,ir l()88: 15: -197-ij.
L,). Kobltrlshi N. lto \'1. Nrkotttunt.l. ci lrl. Hepatoclt!- trrn\plrntation in rats *ith dcconporsutctl

cirrhosis. ftclttt/olrtqt l(X)(.): l: lJ5l 7.

I0. N4inltil \1. Hottssin D. I)cnrrta l. Nlorin.l. L't ill. Trirnsplantation ()f hcprk)c\t!'\ li)r tr.eiltltcnt (Jf
srrgicalir incluccd lcute hcpatic luilirre in the r.lt. L.ur.urrq Rr.s 198.1: l6[-]l: l6l-9.

I l. \'lito \1. Ebata l\{- Kttsrtno NI. c'l al. \lorpholotv rnd lLrnction oi isolate-d hepatoc\tcs trrnplrnted
into rat spleen. Tnn spltLrt/ul iort 1979: -199 505.

12. Rogcr \i lllllltdLrr P. Hottigcr'.1. et rl. .\ rood \Irrclel ol erpcrinrcntul ucut h.prtic iriltrre: 95 /.,i

hcPiltcctonr\': trciltlllcnt b\ lransplantlli0n ol hcpittoc\tc tntn\pltrntillioll. 'li.ttrbplott I'ntc lr)()5.. )l:
t.50-1-5.

ll. Roscnthrtl RJ. Chen SC. Hclitt \\'. \\'alr: ('C. et al. lecltnitlLres lirl intllLsplenic hcprrrocrre
lriurspliirtlirti()n in the largc lilimlrl ntotlc'1. Srtr.g. L,rtdotc.lg()(t: l0: 1075 r).

I-+. Stroln SC. I:ishcI R. Ihotrtpsotr'l-\'1. ct ul. Hcpltocrle lflnsi)llllltutioll irs a bridilc to orthololl..
litct tntnsplantrrlii)lt in tclninll liicl fltilrrlc. !j.ttrt.tltltrtrttttit'rr l9t)7:6-l: -i59 6r).

Llvs-1-l r ol.; I Nn.: I vear:2006



,or5->

rir Jleb 1s.g.t{.9k y'. €op.!911

.r:t, f+ ;,:,t F
ilrl il;,)trt .t<-rb .,.rii;-,1: oJ5l-51:,r5..:1,."b,.f|-r :)+) _t

jl'c,o: aJl :, f
i\)1, it.;,rp' t3i-:.; t r ..r*.:j+ | : o.r5-i.; b . 6;:ir.: l_: : uzl 7 JQ rk- I

jU-J,. .r,*t lf) /5,
'rl-l, )l*, )lrt 6ls.al: ..r5,-,1",b oJsi-il: crs.-i}.rb 69u:jb

. jIr- __u :: _l-i;".: j,6 .; +_.- J_*;;!(-.t ,-;_, , j_ra

'-*d'b'*
.,'-:o -": ; -l 

",",r 
tjtr-.3*.:),J.; 

' 
c.,tjl3'.>

; S!.r!O' -(,- 4 "!--t -;-<. -'rjr, 1."r.r +-*-,q5 rl -"-r-: iq r-<j .,-!. b .lr* -ro 
A--t'.$ ;ts,t

9;_;3t*; -'!_;;r- jl,:-:.--A ; -E;;lL;-.r: "1c-.,--"; 
! -b.t -;,;: cl-: a:!-i .;G a-t;.-!:J j-;ttt ;*_*

,:-:ii-. -tr: ,;-n3= ,:;t,1.- 1; ir- _f4r j -L! \i _,-,- -,: .-t-t,1 -.,r^ { 
j,'!!> 

-, !._J ".+ -r. 
J-- .-rL(:: .{.,5

.r."+;k \.ii 3,,.l -l^i";1 *.:".----r -i jf_-:;--^ ")',o".;tt..ij a*j j_rj,L,j: {r,J -., 
jt-!;*t1"

.*:J.-tl- ;;,. *, _,(,_._5." r, 
-, -r.-: _<j="1 ,1;.:,, i ',, r*(:;,,; (pAS) j (H & E) _tj,.ji _.!i_r.-^ ",:-1i

.-v:./ ,i .. :: "-t: -3;;, -t-.L 3;ro ,,LJ r. :l-: ; L:-i ;;r': ; qJ* r.: -(;, -u,; ;L;.;\--t 3,,aLLb ,:--.;-, .r-,r.,61:
..1, -'J ; 

"-(J; 
-i-L a,\ ;:,rr- J--C. -+ -i;S-* ;, *.r{;U>L;L }:j j-.<-j--<- 4*)U""

,q-c" r_i -r. ;-r5 :i' ;L;L :;!* ;. ,.-^ : ;^; .;Lnr.i.:-j; jlr g;J,_.;r;-!5;kj:L t j1'613 A;
.!1i;_r" Jjl;: .J" -<-tJ:t- 3$ 3-;L 5La -o;-;:,.-S r5 J_* --_ r.rrF yre;l _i;:int .;!,;.q.,ut

.-(-.-t"_= .;rj;kj} ,,jl*-,14 .jb !5

IJVS l,ol.:l No.: I Year: .15


