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Abstract

BACKGROUND: Previous studies demonstrated that perfusion pressure influences the energy metabolism of graft and affects
its energy, suitable perfusion pressure can significantly improve the quality of donor.

OBJECTIVE: To investigate the effects of various perfusion-speeds on reperfusion injury of graft after rat orthotopic liver
transplantation.

METHODS: SD to SD rat orthotopic liver transplantation models were established by improved Kamada two-cuff technique.
Perfusion-speed during harvesting grafts was 50, 100, 150 and 200 mL/h, respectively. The morphological change of grafts
were observed by light microscope, alanine transarninase (ALT) and tumor necrosis factor-a (TNF-a) in peripheral serum and
endothelial nitric oxide synthase (eNOS) protein and mRNA intragraft were detected.

RESULTS AND CONCLUSION: The pathohistological damage of grafts in 200 mL/h group was obviously compared with other
groups. Compared with 50 and 100 mL/h groups, ALT in 150 and 200 mL/h groups was significantly decreased (P < 0.05, P <
0.01), but the expression of eNOS protein and mRNA was obviously lower (P < 0.01). The hepatic function damaged seriously
with increasing of perfusion speed after 100 mL/h. The findings demonstrated that suitable perfusion speed can reduce hepatic
function injury and improve prognosis. 100 mL/h was compatible speed for harvesting graft of rat liver transplantation.
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Figure 1 Morphological change of liver tissues at
24 h after liver transplantation
(Hematoxylin-eosin staining, x400)
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Figure 2 Plasma alanine transarninase level at 24 h after
liver transplantation
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Figure 3 Changes of tumor necrosis factor-a (TNF-a) levels
in each group
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Figure 4 Expression of endothelial nitric oxide synthase
(eNOS) in hepatic tissues in each group
(Immunohistochemistry staining, x400)

Kl 4 HFRRE G & AU AL s — S R S B e 4
23U % 4L 14,(x400)

2.0

1.8 ?
1.6 T
14 1

alles

50 mL/h 100 mL/h - 150 mL/h 200 mL/h
group group group group
P < 0.01, vs. 50 mL/h group
Figure 5 Expression of endothelial nitric oxide synthase
(eNOS) mRNA in hepatic tissues
KI5 BB S & AT IT 20 Pl — UL Lo il
mMRNA FiE44,

N
N

rTrrrrrruru
(-

Level of eNOS mRNA intragraft
5

3 Wit

ARSI R UK U RS A 5 B ) FL A AN TR R BE 1)
SR I P 3003 (PR DL, i AR AR FH T i) 6 ok 2 A s 1
TRV TP K S ST T W S P U A A O, A
AR PE L I S 5K A 58 40 B B S i . RS 24 h
JH S RE ARSIt % B, 150, 200 ml/h ey 8 5 41 41
JE A N3 = M B 5T 50, 100 mL/h ARSEREF 40,
LI A A TP P 5 o D e A 9 1 B A N

eNOS JEHuArRMA 3 Fr—5A &S kg —
B, FEFEE 052 8 B2 4 i e PR IE, 5715 NO
1 0 T eNOS Skeilift) NO R i 2k 17 15 ) 1A
gER R RE, T RETK Iy, A YR P I R OB
PEEAE M, Serracino-Inglott 25125, 7E K
SN AR BRI - VA R e eNOS RIAM B M, Wiz
NO W&, HESE T HAEREL. RIS RIN

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



P4 TSRS B AT el PRV EHI 97

@E 7&2 www.CRTER.org

eNOS FE R B Fe /N B A2 45 S i B e v E G R DU
TN, FEAEALZA P A g 40 v v BN it R
eNOS s A% 4 ot i TV 153 405 HL A g/ e,
HE— PR E B, eNOS kK Ht ka7 BT A 5
kupffer 4i foyf v 2355 255 GdCls #lll kupffer
A0 T HER T LA 5 22/ eNOS  Jik DRI Bl B /) S e
M FFREF 4%, BEIAh eNOS a] e it 15 kupffer
AR, > 22 Pl i B DR 0 R 05 o ARSI
WA IR G S BT R Grisham 2401
WEFER ] eNOS F P B 5l U e ¥ T B i
WUKe4a . kD 22, [0 B384 0 7 20 i 2 1 26 B 20
F IR T G R A BN R, B S B P R
AN AL LR F 400 o AN SEG v I e v 4 2
2N eNOS KLy s RIE, B BARTGERE 4L,
2 B A vy ) E YA 3 B R R g T 6 3 SO I it 52 P8 1z 41
RG22, iR eNOS #Fik, Ml £ fhikit
0 EE RS A Sl 0 P R E A

PARTHOTFFE 2R 0, T A AR i X P SR v 452405 20 ok B B
i B (FRIEVE T 1~3 )R R B (FF#EVE 5 6~24 h),
LI B I 4547 55 B0 1) Kupffer 4 BORe i) 28 5%
BRI, TR IR B I A 45455 D) e AU 2H 2R P v
(143 98 5 40 ORI 14 4 R 3ot TR At g R 72070, TNF-at
B A A - L 0 Y 43 3%, Colletti 29t %
WL TNF-o 72 fFF G P v 40 407 i 28 1 38 RN 41 e P
TR EE RGN 7, i 2 MEnes s T
JUE PR3 405 o SEBG HRORI TR S 6, 12, 24 h A1 1 TNF-a
K, RIARJE 6 h £41 TNF-a /KR & T 1R,
12 hiklg, 24 h WART N (RIS AH [R] I [ 5 s b
AL TNF-o 7K B 6 i s e v 4 LAk [ AR
PR —E, g5 BRI S R TR S8 T
ST ) P O i 5 P R 0 R 5 R A W 4 v
W, AE AT ey 2 RS i TNF-a, 206 1 3 41 o 1A 1
PP 2 TR 40 . AEEAESLI T RIS 24 h
50 mL/h #E7E2H TNF-a %1558 T 100 mL/h #EE4, o]
A 5 P T Je 0 1 0 % T P9 ¥ I 0 A 2 4 i 2
I LT Je i/ S AR A 0% s[RI AR SEEG 3 50 mL/h
WM G FTHZ N eNOS 12 IA KT 100 mL/h
VEZH, WrAEth TNF-a Fif eNOS ik jrad™,

R EPTIAR, ARSI A IAE K SRS FEL AL A I ) 2%
TR A vy T E Y T A8 I o B P U Ol S P 57 i 1 45
i, N eNOS ik, Mgt 2N @Eie e it R
PSR | IEER 8 o 7 T G N e A B | bS] )
IRl 7~ R PR R R e Ak, 1BE— 2040 eNOS RiX,
IO RE DD R A4 07 o I ARG AR S ] B T B A
VR B T R It A s A JHE O P i s s I Y.
INERFSIRE BT DRI, 38 2 A E: e R R e 3R
13w TR AR R B

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

4 BEEk

[11 Kamada N, Calne RY. Orthotopic liver transplantation in the rat:
techniques using cuff for portal vein anastomosis and biliary
drainage. Transplantation.1979;28(1): 47-49.

[2] Tisone G, Vennarecci G, Bauiechi L, et al. Randomized study on in
situ liver perfusion techniques: gravity perfusion vs high pressure
perfusion. Transplant Proc.1997;29(8):3460.

[3] TokunagaY, Ozkai N, Wkashiro S, et al. Effects of perfusion
pressure during flushing on the viability of the procured liver using
invasive fluoromerty. Transplantation.1988;45:1031.

[4]  Zhang GWang XH,Zhang F.Zhongguo Puwai Jichu yu Linchuang
Zazhi. 1999;6(3):140-142.

TR, ARG, DR VG BET R o6 RS R T 1 R i [J]. o A A
Tl 5 IR A ,1999,6(3):140-142.

[5] Kamada N, Calne RY. A surgical experience with five hundred
thirty liver transplants in the rat. Surgery.1983;93 (1 Pt 1): 64-69.

[6]  Miyata M, Fisher JH, Fuhs W, et al. A simple method for orthotopic
liver Transplantation in the rat. Transplantation.1980;30(5):335.

[7] Delrivie RE, Gibbs P, Kobyaashi E, et al. Technical details for
safer venous and Biliary anastomoses for liver transplantation in
the rat. Microsurery. 1998;18(1):12-18.

[8] Peng Y,Gong JP,Liu CA,etal. Zhongguo Putong Waike Zazhi.
2003;12(9):673-676.

B0 SR UK e A K BB R A S BRI 1 Jo e v R 7 vk
ML BELI]. h [ d A HRik, 2003,12(9):673-676.

[9] ShahV, Haddad FG, Garcia-Cardena G, et al. Liver sinusoidal
endothelial cells are responsible for nitric oxide modulation of
resistance in the hepatic sinusoids. J Clin Invest.1997;100(11):
2923-2930.

[10] Leifeld L, Fielenbach M, Dumoulin FL, et al. Inducible nitric oxide
synthase (iNOS) and endothelial nitric oxide synthase (eNOS)
expression in fulminant hepatic failure. J Hepatol.2002;37(5):
613-619.

[11] Ignarro LJ, Byrns RE, Buga GM, et al. Endothelium-derived
relaxing factor from pulmonary artery and vein possesses
pharmacologic and chemical properties identical to those of nitric
oxide radical. Circ Res.1987; 61(6):866-879.

[12] Serracino-Inglott F, Virlos IT, Habib NA et al. Differential nitric
oxide synthase expression during hepatic ischemia-reperfusion.
Am J Surg. 2003;185(6):589-595.

[13] Theruvath TP, Zhong Z, Currin RT, et al. Endothelial Nitric Oxide
Synthase Protects Transplanted Mouse Livers Against Storage/
Reperfusion Injury: Role of Vasodilatory and Innate Immunity
Pathways. Transplant Proc. 2006; 38(10): 3351-3357.

[14] Kawachi S, Hines IN, Laroux FS, et al. Nitric oxide synthase and
postischemic liver injury. Biochem Biophys Res Commun 2000;
276(3):851-854.

[15] Hines IN, Harada H, Flores S, et al. Endothelial nitric oxide
synthase protects the post- ischemic liver: potential interactions
with superoxide. Biomedi Pharmacother.2005;59(4):183-189.

[16] Grisham MB, Granger DN, Lefer DJ. Modulation of
leukocyte-endothelial interactions by reactive metabolites of
oxygen and nitrogen: relevance to ischemic heart disease. Free
Radic Biol Med.1998;25(4-5):404-433.

[17] Jaeschke H, Farhood A, Smith CW. Neutrophils contribute to
ischemia/reperfusion injury in the rat liver in vivo. FASEB J. 1990;
4(15):3355-3359.

[18] Colletti LM,Kumkel SL, WaLz A,et al.The role of cytokine
networks in the local liver injury following hepatic
ischemia/reperfusion in the rat. Hepatology.1996;23(3): 506-514.

[19] Mohamed F, Monge JC, Gordon A, et al. Lack of role for nitric
oxide (NO) in the selective destabilization of endothelial NO
synthase mMRNA by tumor necrosis factor-a. Arterioscler Thromb
Vasc Biol.1995;15:52-57.

REANRENESEE—

K& W) 4 24 THH KL R B (080015,
090025).

EZ TSIkt Fae BT 3 d @ A& A 52
BERRRZIFOHEF TR HF—HFRL, F—1H
*F L F R

FYzs i ZE RBAN BALT ) REMK B XM
TR AR R0 B FRAN B,

REEHLE Rt S B SN EEER,

791



