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Abstract.

Objective- The liver has a unique location in the body for performing multiple functions such as.
metabolism. detoxification and svnthesis. There are limitation for liver transplantation duc to shortage of
available donors and requires for sophisticated technology and support surgical wams. The purpose of this
study was to investigate the hepatocyvte transplantation mto the spleen of animal model such as dog to
establish basic condition for further studies.

Design- In vivo cxperimental Study,
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Animals- Five franian indigenous mixed breed dogs of both sexes. 13/8+3 months old and 19.6+8.2
welghting were used in this sudy.

Procedures- Ventral midiine celiotomy was performed under general ancasthesia and liver sampls were
obtained using suction technique by a S0ce syring and 14 gauge needle. Then obtained samples were
injected into the same dog’s spleen directly and also via splenic artery. the celiotomy incision sutured and
the animal left to recover. On thel 6" postoperative day, under general anaesthesia, the gross apearance of
spleen were recorded and photographed and for histpathological evaluation, partial splenectomy was
performed. The preparcd sections were stained with Hemotoxylin LEosin [H& E] and Periodic Acid Schiff
[PAS] and studied under light microscoy.

Results- The gross evaluations of the removed spleen showed a whitish area at the injection site in all of
the 5 transplanted dogs. spleen vessels had been dilated and enlarged in diameter. Microscopically the
groups of hepatocytes in the center ot lymphoid follicles in the white pulp were noted.

Conclusion and Clinical Relevance- Hepatocyte transplantation could be uscful for both supperting an
acute liver failure and for surviving as a bridge to liver tansplantation in terminal liver failure.

Key words: intraspicnic. hepatocyte. transplantation. dog

Introduction

The liver has a unique location in the body for performing multiple functions such as. Mctabolism.
detoxification and synthesis, These complex processes occur {to g large extent) in paranchymal cells and
impairment leads to high paticnt Mmjortality “~. There are limitation for(in) liver transplantation due to
shortage of available donors and requires for sophisticated technology and support surgical tcams, During
the past decade, interest has resurged in hepatocyte transplantation for metabolic support in liver failure
and for the treatment of inherited metabolic disorders. = ** 7 The purpose of this study was to investigate the
hepatocyte transplantation into the spleen of {animal models such as) dog to cstablish basic condition for
further studies.

Materials and Methods

Five [ranian indigenous mix breed dogs (2males. 3 foemales) were used in this sudy. The study was
approved by ethic committee of the Shiraz University. {They were handled on humane based study). All
operations were performed under injectional general anasthesia using Ketamin Hel (15 mgrkg, Rotexmedica
GMBH. Germany) and Acepromazine (0.2mg'kg. Kla taboratoria. Belgian). Anaesthesia induced with
intravenous injection of ketamin and Acepromazine then maintained with ketamin intramusculary during
the surgery. Abdominal area from sternum to pubic was shaved and prepared aseptically for surgery. Ventral
midline celiotomy was performed and liver sampls were obtained using suction technique by a 50cc syring
and 14 gauge needle. Then obtained samples were injected into the same dog’s spleen. Obtained samples
injected directly into the spleen in different locations (posterior ,middle and anterior end). in all (the five)
dogs. Linca alba. subcutancous tissuc and skin were closed routinely. Postoperatively all dogs were monitored
clinicaly and received antibiotic {ampicilin. 22 mg/kg, daily injection for five days. Nasr Co) and anti-
inflammatory {dexamethazone 2 mg'kg daily injection for five days. Nasr Co ) daily for 5 days. (Also)
blood sample were collected in [0, 5. 10, 15, days for evaluation of CBC (compelet blood count) changes.
On 16" postoperative day the dogs underwent ventral midline celitomy again under general anaesthesia,
and gross apcarance of spleen and reactions were recorded and photographed. For histpathological evaluation.
partial splencetomy was performed. The spleen samples  were fixed by 0% formalin and embeded in
parafin blocks. The blocks were then cut in serial section of 4mm-3Smm thickness and deparaffinized sections
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were prepared with Hemotoxvlin Fosin (H& Ei and Periodic Acid schitf (PAS) stain and studied under
light microscoy.

Results

The eross cvaluations of the spleen showed a brownish white arca at the injection site in afl of the 3
transplanted dogas. splecn vessels had been dilated and enlarged in diameter ifigure T-A Microseopically,
red and white pulps were normal in appearance. The groups of hepatocytes in the center of lymphoid
follicules in the white pulp were noted. These hepatoey tes depicted typicad]l hepatocyte morphology, The
hepatocy te nucleus was centerally Tocated. round and contained one or twe nucleoli Tis extoplasm was
cosinophilic. containme fine basophilic granules theure =B In the several arca ol capsule. there was
tihroblastic activation, iemorrhaee and inftradon of mononuclear mfTamatory cells, this zone was thought
1o b the area where hepatocyies erivinally were injected into the spleen paranchyima, conveing reactive
chanees. The periedic Acid- Schift proved PAS positive granufes suggesting the presence ot elveogon in
the hepatoevte. The results of CBC evaluation and TPR Clempratare. Pulse. Respirations were m expected
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Discussion

B smimad madels o aeute end chronie hepade Tailure the benelicial elfects of hepatoey te transplantation
i prolonging the sursivad ol the animal have been seported - The majerity of the studies have been
performed i rats using allogratt ransplantation of hepateevtes, The successtul engraftment of these studies
have been dependent on the tmnunesuppeessive drigs use . However inour study autogradt transplantation
of the hepatocstes e heen used and there was no need for mumunosupressive driags postoperidively.
Hepatooy te transplantation could be usetul for both supporting an acute Tiver farlure and For surviving as
Bridae 1o liser tansplantation i wernninal nver Todore CThe study by Foxe e al demonsirated the
heneticial oltects of liepatocy e transplantation in treatment e Cricler-Najjar sy ndrome. retlecting its possible
use 1 ether metabolicil v bised fver discase . There are alse some studies on the development ol liver

directed cene therapy . These studies destaned 1o solate primars epatocy tes. transducing them in vitro
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with a therapeutic gene transplantation of the genetically modified cells into recipients. Based on animal
works, liver cells can be transplanted into multiple body sites including the spleen. liver, adiposce tissue.
renal capsul. pancreas and peritoneal cavity . Rosenthal et al evaluated five methods of spicen hepatocyte
transplantation, includes: 1-Retrograde ijection of cells via the splenie vein. 2- Intra arterial injection of
cells. 3- Dircet intrasplenic injection of cells after laparatomy, 4 Precutancous Intrasplenic injection of
cells under laparascopic control. 5- Laparascopic intrasplenic injection of cells. Then he suggested direct
mtrasplenic injection of cells that could he compatible with survival '*. Gurden. et al reported that spleen is
favorable site forengraftment and survival of transplanted hepatocyies *, In another study it was demonstrated
that intrasplenicaily transplanted cells can prolifrate tremendously within several weeks resulting in hepatized
spleen -'- According to these reasons we selected spleen for hepatocyre trunsplantation and results were
succesful.

Conclusion

This study stablishes the feasibility of hepatocyvte transplantation in the dog spleen., This modified method
of “liver sampling” instead of “pure hepatocyvte isolation”™ was used and successiul engraftiment was observed
grossly und histopathologically. 1t is clear that this exciting area of hepatology still faces many challenges
and that tfurther and more extensive studies are needed to open the way for broad clinical application of
hepatocyte transplantation.
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