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Abstract.

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

Design- In vivo experimental Study.
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Animals- Five Iranian indigenous mixed breed dogs of both sexes, 15/8+3 months old and 19.6+8.2
weighting were used in this sudy.

Procedures- Ventral midline celiotomy was performed under general aneasthesia 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 directly and also via splenic artery, the celiotomy incision sutured and
the animal left to recover. On thel16™ postoperative day, under general anaesthesia, the gross apearance of
spleen were recorded and photographed and for histpathological evaluation, partial splenectomy was
performed. The prepared sections were stained with Hemotoxylin Eosin [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 of lymphoid follicles in the white pulp were noted.

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

The liver has a unique location in the body for performing multiple functions such as, Metabolism,
detoxification and synthesis. These complex processes occur (to a large extent) in paranchymal cells and
impairment leads to high patient M(m)ortality 7. There are limitation for(in) liver transplantation due to
shortage of available donors and requires for sophisticated technology and support surgical teams. 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 establish basic condition for
further studies.

Materials and Methods

Five Iranian indigenous mix breed dogs (2males, 3 females) 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 mg/kg, Rotexmedica
GMBH, Germany) and Acepromazine (0.2mg/kg, Kla laboratoria, 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. Linea alba, subcutaneous tissue 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 apearance of spleen and reactions were recorded and photographed. For histpathological evaluation,
partial splencetomy was performed. The spleen samples were fixed by 10% formalin and embeded in
parafin blocks. The blocks were then cut in serial section of 4mm-5mm thickness and deparaffinized sections
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were prepared with Hemotoxylin Eosin (H& E) and Periodic Acid schiff (PAS) stain and studied under
light microscoy.

Results

The gross evaluations of the spleen showed a brownish white area at the injection site in all of the 5
transplanted dogs. spleen vessels had been dilated and enlarged in diameter (figure 1-A. Microscopically,
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 hepatocytes depicted typicall hepatocyte morphology. The
hepatocyte nucleus was centerally located, round and contained one or two nucleoli. Its cytoplasm was
eosinophilic, containing fine basophilic granules (figure 1-B). In the several area of capsule. there was
fibroblastic activation. hemorrhage and infiltration of mononuclear inflamatory cells. this zone was thought
to be the area where hepatocytes originally were injected into the spleen paranchyma, conveing reactive
changes. The periodic Acid- Schiff proved PAS positive granules suggesting the presence of glycogon in
the hepatocyte. The results of CBC evaluation and TPR (Temprature, Pulse, Respiration) were in expected
normal range.

Figure 1. Intrasplenic hepatocyte transplantation . [A] Note the spleemic artery and vein engorgment after 16 post opoerative day jgreen
arows]. [B] Microscopically the hepatocyte in the center of lymphoid follicles in the white pulp were noted showing central nucleous [H&E
X 100] [velow arow].

Discussion

In animal models of acute and chronic hepatic failure the beneficial effects of hepatocyte transplantation
in prolonging the survival of the animal have been reported *. The majority of the studies have been
performed in rats using allograft transplantation of hepatocytes. The successful engraftment of these studies
have been dependent on the immunosuppressive drugs use *. However in our study autograft transplantation
of the hepatocytes have been used and there was no need for immunosupressive drugs postoperatively.
Hepatocyte transplantation could be useful for both supporting an acute liver failure and for surviving as a
bridge to liver tansplantation in terminal liver failure * ' ". The study by Fox. et al demonstrated the
beneficial effects of hepatoeyte transplantation in treatment of Crigler-Najjar syndrome. reflecting its possible
use in other metabolically based liver disease °. There are also some studies on the development of liver
directed gene therapy °. These studies designed to isolate primary hepatocytes. 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, adipose tissue.
renal capsul, pancreas and peritoneal cavity*®. Rosenthal et al evaluated five methods of spleen hepatocyte
transplantation, includes: 1-Retrograde injection of cells via the splenic vein. 2- Intra arterial injection of
cells. 3- Direct intrasplenic injection of cells after laparatomy. 4- Precutaneous intrasplenic injection of
cells under laparascopic control. 5- Laparascopic intrasplenic injection of cells. Then he suggested direct
intrasplenic injection of cells that could be compatible with survival *. Gurden, et al reported that spleen is
favorable site for engraftment and survival of transplanted hepatocytes . In another study it was demonstrated
that intrasplenically transplanted cells can prolifrate tremendously within several weeks resulting in hepatized
spleen ''. According to these reasons we selected spleen for hepatocyte transplantation and results were
succesful.

Conclusion

This study stablishes the feasibility of hepatocyte transplantation in the dog spleen. This modified method
of “liver sampling™ instead of “pure hepatocyte isolation™ was used and successful engraftment was observed
grossly and histopathologically. It is clear that this exciting area of hepatology still faces many challenges
and that further and more extensive studies are needed to open the way for broad clinical application of
hepatocyte transplantation.

References:

I. Arkadopoulos N, Lilga H, Suh SK. et al. Intrasplenic transplantation of allogenic hepatocyte
prolongs survival in anhepatic rats. Hepatology 1998; 28: 1365-9.

2. Bilir B, Guinette D, Karrer F, et al. Hepatocyte transplantation in acute liver failure. Liver Transpl
2000; 6: 32-40.

3. Demetriou A, Levenson SM, Novikoff PM, et al. Survival, organization and function of microcarrier-
attached hepatocytes transplanted in rats. Proc Natl Acad Sci 1986; 83: 7475-9.

4. Dixit V. Darvasi R, Gitnick G, et al. Restoration of liver function in Gunn rats without
immunosuppression using transplanted microencapsulated hepatocytes. Hepatology 1990; 12: 1342-9.

5. Fox 1), and Chowhury JR. Hepatocyte transplantation. Am J transplant 2004; 4: 6-7.

6. Gupta J, Malhi H, Gagandeep J, et al. Liver repopulation with hepatocyte transplantation: new
server for gene and cell therapy. J Gene Med 1999; 1: 386-92.

7.Gurden G, Didem K, Banu B, Hilmi CA, et al. Intrasplenic hepatocyte transplantation in rats: A
preliminary report. Am J transplant 2001; 12: 1-5.

8. Jaffe V, Darby H. Selden J, et al. The growth of transplanted liver cells within the pancreas.
Transplantation liver cells within the pancreas. Transplantation 1988; 45: 497-8.

9. Kobayashi N, Ito M, Nakomura J, et al. Hepatocyte transplantation in rats with decompensated
cirrhosis. Hepatology 2000: 3: 851-7.

10. Minato M. Houssin D, Demma I, Morin J, et al. Transplantation of hepatocytes for treatment of
surgically induced acute hepatic failure in the rat. Eur surg Res 1984; 16[3]: 162-9.

I'1. Mito M, Ebata M, Kusano M, et al. Morphology and function of isolated hepatocytes tranplanted
into rat spleen. Transplantation 1979; 499-505.

12. Roger V, Balladur P. Honiger J. et al. A good Model of experimental acut hepatic failure: 95%
hepatectomy: treatment by transplantation of hepatocyte transplantation. Transplant Proc 1995; 27:
2504-5.

13. Rosenthal RJ, Chen SC. Hewitt W, Wang CC. et al. Techniques for intrasplenic hepatocyte
transplantation in the large amimal model. Surg. Endosc, 1996; 10: 1075-9.

14. Strom SC, Fisher R, Thompson TM., et al. Hepatocyte transplantation as a bridge to orthotopic
liver transplantation in terminal liver failure. Transplantation 1997; 63: 559-69.

34 IJVs vol.: 1 No.:1 vear: 2006




:ﬁ-LS?
S Job 30 o sledobw (599> Wgw

ssle ;..n.;.v el 552
Ol a5l m oL ¢ Sdieals 0 S ZSls ( (Sl >l S5,
e dl e 2S5
Ol 3l €5 0l ¢ SiSpmels 0 A8 ¢ 65 Pais)y 5 21 S Sl
s o g |85 7S5
Ol 3l 5l l8ESNs ¢ Sipmals 0 A8 ESNs ¢ SS7mals g g2l

csle Jde 5o b 0355 (5AS Sldsho Wogu OS] ) 2 B a

o 33 5l g bylses S 033 = 12Ul g

SGA) 0 K Sdhnyy S5 Bk a4 gl € AS 5l 00l 3L WSS Sl la ases Sapn a1 ) Ry
GoF ok 0L 5 5 b 5l e 5 Jlod S3U 053 eadiims 55 4 ek 0553 000 45 (Sla 5l 03 S A5 NF O 4
ety LA g Ollge- 13 doee Jos 1A V7 54, 50 Ll ogn do Slle 9 38 4z Jle b GISKS s S
0 g sleaY a8 alad Jloeb 5l mend S5 5L sen anlllan sl S g Sl 5 L3S 8 ok (g alo
L3S anlllas (55 95 sSKny Sen b g A8 (630l K Cd s Al i3y 2 (PAS) 5 (H & E) 5 8 pdeeSlan s
Ay o 4 s 50l S Ul By 8 a3 5315 0L G5 (Slghons 53 (555 dds BLE Ul (5 b Coan oy ooy gl
S oLy S s Y 3 i J S S S 53 s AS sleda 51 s S o oSy S anllae

e lg5 g0 G AS 3= oLyl 3)lan 53 o8 g Chred SLALS oy 385 (Sl ob Jlmb 0353 (SAS Sledohs Ligw 1 S ams
Al e Ll e sAS s> Slg Lol gla Coadse o slie AS g O3 B 2565 b5l L slewl (5l 50 AL

S L (S Sldghas cJlndo:la o519 IS

fd
N

IJVS Vol.:1 No.:1 Year: 2006




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

