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(HE] A B FERtARELFS B EERGNRPER. Fi&: X F Kamada’s* = # £ %7 # 7 SD—>SD
KEBATHEER L A B FARY . 4B A AH B (40 mg/ke) # 5 # B (80 mg/ke) FHEBA . 2 NEHHAE 1 A
HiEFE FMARE 2.6.12.24 h % ALT, TUNEL 3% A Ul ff 48 J6 )8 == #5 $ (AD , RT-PCR # W f £ 44 £ # # TNF-o.IL-18
mRNA W& E, A NEBEFRREEA L, R 5ABANR. TERKAE. GAEARE 1 AFFREEZR B (5%,
75% ws 12.5%,P<<0.01) ;£ &N Bt 1A &, F B AT 48 ALT AF 8 2K F x4 (P<<0.01), T4 4 & iy TNF-o. IL-1
mRNA R G EAMN A EFREP<0.0D . FEFREEZHES AN ERF, S FERT UALNH TNF-o 1L-18 &%
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Protective effect of sinomenine on ischemia-reperfusion injury during orthotopic liver transplantation in rats
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[ABSTRACT] Objective: To investigate the protective effect of sinomenine on the cold ischemia/reperfusion injury during
orthotopic liver transplantation (OLT) in rats. Methods: OLT were performed in normal rats using Kamada’s two-cuff
technique. The rats were randomly divided into sham operation, control and two sinomenine groups. Animals in sinomenine
groups were treated with low (40 mg/kg) or high dose (80 mg/kg) of sinomenine. The serum and tissue samples of rats in each
group were collected 2,6,12, and 24 h after reperfusion,and the one-week survival rate was observed. The apoptosis index (AD)
of liver cells after OLT was detected by TUNEL. The expression of TNF-a and IL-18 mRNA in the liver were detected by RT-
PCR. Results: Compared with the control group,the level of ALT was significantly decreased in the two sinomenine treatment
groups at different time points after transplantation,and their one-week survival rates were also significantly increased (75% ,
75% ws 12.5% , P<C0. 01). Compared with the control group, the Al of liver cells was markedly decreased in sinomenine
treatment groups (P<C0. 01). Sinomenine treatment also significantly decreased the expression of TNF-a and IL-18 mRNA (P<C
0.01) and greatly ameliorated the focal necrosis of hepatocytes and sinusoidal endothelial cells (SECs). Conclusion; Sinomenine
can inhibit hepatocyte apoptosis by inhibiting the synthesis of TNF-a and IL.-1f. sinomenine can prevent hepatic cells and SECs
from cold ischemia/reperfusion injury during orthotopic liver transplantation in rats.
[KEY WORDS] orthotopic liver transplantation; sinomenine; rats; ischemia and reperfusion injury; apoptosis; cytokines
[Acad J Sec Mil Med Univ,2008,29(12) :1433-1437]
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T BEH (sinomenine, SN) J& — Fft R IR T 32 19
Hh R 24 i XU T AR U A AR, R B IR
b e el LR EEAE T, 43 F X Co Hos NOy, A
X437 Biie Sy 329. 38, B HUR e | HUR 5F
i HPERS . ARBEIER A SD KRR ST R A I AL
BRI PR T e Bt 7 A e A AT RS A e I R T
3 BV L Sk s R B o P 50 43 1 R T 4R AL R
Bk,

1 MBI E

1.1 ERIHHWARIBRLETSBHALERFE EH
HIEHMEE 10~12 J8 SD KB (H 38 4 B K245
¥ shy AR B AR 220~250 g, EIW T
HERF RIS BRE DY LR S AR R, 5
AR SR . R Kamada’ s 4l &7 vk 8 7 BF A2 4
BAL, ZURF LT ik E R & S%E T T
i T LT K CR B A L IR R A R A A L I
SIKA T EHHE,

1.2 EZXAMAEBME RT-PCR A : TRIzol
M RNA Pt il 4238 7] (Invitrogen) s RNA PCR Kit
(AMV) Ver 3.0 (TaKaRa) ; 75 & s £ B2 25 05 771 (4l
BE 99. 3%) 1 W RS IE W W2 e Oy A BR 2 ] 4R pE
TUNEL i & A R £ @Ay TRE RA
A,

1.3 #daa K196 K SD KKK N 4 4,
BFEARA R 28 H, HA 3 i34 28 X KK, Bk
AN, T AR HE 18 5 25T I A 32 1 0 i
BLONERF I BR ., T R SRR R G 4L 2 KR AT 24 h
FARHF 1 h &R #IKLS T 5 T 40 me/kg, 7 O
w AL R 4A T R 80 mg/kg., X R [R] %
ST AERERIK 0.2 ml/ H ., U 4°C 2R ARAR W
BARAE 5 h,

L4 ARAKRR K48 HHFMWE 1 A%, H
ARRTHEHELEE 2.6.12.24 h &85 HEERG 4
TR 4 ml, B0 5 B — 70°C % 5 UK A
TRAF . [ SR £ IO Hsf [ 0 114 R BRUTE R A o v [ 358
Ay BT 10 % 0 b H A R R VR A T

—70°C kA,

1.5 MEIRAR

L5.1 1EAFFEE KA HREMWE 1M
PG 2,

1.5.2 g R EHE 100 E 2 7E Beck-

manCX7 4= A 3 £ b7 B 4 L I %E 45 240 K R R
AN R IR B AT R R R R AR AL RSl (ALT) .
1.5.3 B IE oA E F R E RIS I E A

FEIFHLYIR 0.5 cm X 0.5 cm, 3% 55 BRI
WHEY A VEH M H-E Qe @4,

1.5.4 TUNEL % & 0 fF 20 08 = V) % BB
U 2K 5 o A8 PR 5 3 %6 H O B T P9 TR A9 o 4R
ALYy I 1 2 10 B9 TAT Fric & s ig & N 37°C
1 h(PBS 18 # TdT 7EBH¥EXT f8) s DAB &, = il
3~5 min; FhANE 2 Y I 8 min, KKK BB
kA It F L AR R T AN M 0 TR S s A L G B
FHEE DT SEEE T 2 ) . AR sk U1 R B ML 3E £ 5~ 10
A LT, E 2 BR8P 1248 8L Capoptosis index,

AD®, AT=FT- 41 %0/1 000 A4 < 100 %,
1.5.5 RT-PCR & Ml AF £ 4 24 # TNF-q, IL-18

mRNA B % 3k K F  #% TRIzol & 7 ¥ B 5 2 17
RNA fili##, H 0.5 pgRNA /=4, 1 RT-PCR it 7
BN H R SN cDNA, —70°C IR . LA gL
A (Bractin) fE N Z MR, TNF-o, IL-18 Fl B-ac-
tin B1YH LA T A TRERAF AW, Bactin
5149 i 5-AGT GTG ACG TTG ACA TCC GT-
3" N 5'-GCA GCT CAG TAA CAG TCC GC-3'
(3479 501 bp);1L-18 514 . LU 5'- TCA GGC
AGG CAG TAT CAC-3', T 5'-TTA CAC AGG
ACA GGT ATA GAT TC -3' (¥ 84 7=¥ 390 bp);
TNF-o 51 %) ¥ 5'- GTC GTA GCA AAC CAC
CAA G -3', Fiif 5'-TGA CTC CAA AGT AGA
CCT G - 3" (FH7™¥ 404 bp), PCR GRS H
94°C2 min,50°C 30 s,72°C 1 min, 35 ¥R, 72°C 4E
K 10 min, B KR . B-actin 50°C . TNF- 51°C,1L-
1855°C ., I 1. 5% Bt Wi BE i Hi Uk PCR 7%, 1R AL
CBEY A B AR FR G R NG 53 BT &R G808 O 2
EAE I PCR =Wy B AH X 2236 L 45 1 DL H g 5L
5 B-actin mRNA MK FEAH lLAE RN .

1.6 %itFa® LERHEEWEL s+ Fow, RH
SSPS 10. 0 FAF3E4T v A 8 i e it e ab 3, &4
1JAAE T R B K%, HAR One-Way
ANOVA 7. #5KHE «=0.05,P<<0.05 HEF
HA52#E X,

2 # R

2.1 1 AAZEFE BFARA 1 HAATERERA 100%,
YRR ARG AL 1 B K RAEE B 1 8, s
WHERG 3 dAEAIT. 1 AT RN 12.5% 10 %
HREALAR GG B [ 248 1 R UL L, a1 8
FEIG 35 R 75 %, 1 JE A A7 i ) B B K o B A
(P<C0.01) ; i 75 Al 4 5 v 0 1 35 e 2 R R
AR R LB LG 2 EZF (R D,



S 12 1MKWL S e X DR BRI AT RS A e a9 A0 B R A 4 T

+ 1435

®1 BHAXBRHABEARGELIBAGFEEERLER

Tab 1 One-week survival rates of rats after OLT

(n=28)
Group Survival time ¢/d Survival rates( %)
Sham operation >7,>7,>7,>7,>7,>7,>7,>7 100. 00" *
Control 1.3,3.2,4,3.2,>7 12.50
SN 40 mg/kg 4.>7.>7.>7.>7.>7.5,.>7 75.00% *
SN 80 mg/kg >7,>7.>7,>7,6,4,>7,>7 75.00* "

** P<0.01 vs control group

2.2 HWHHMARBINEA LA ALT R-FoE 5HiE
FARL A, X AL IR AL B AR S5 ALT
KPAEARSE 2 h BIR B &, 6 h ALT /K-Fi5 8 5
W i )i 26 T R LA BB AL R PR R 18 T R A A
FE ) ALT ZKF 8 8 T X B4 (P<<0. 0D, 1i%
FR 2 2 R R A AR S S AN B R ALT B B
25 (P<0.05), HBMEAE&HKRIME ALT
KFEILE 1,

2.3 MBEARBEFHES HF R/
) SE R, JC A AN 05 B (E2A) X HR 4 4T 40 g

FORHEZIZEEL L T 40 3 W 2 Aeb i, 2 v R A R A
JHF /It v e i K T FEL b P R 200 i 3R T TS B
AR B IR 200 g 4 50 X3, sk R BB 7E RS 6 h
WL (& 2B) . T 75 B B6 7 o I IE 4 4L A9 BT /)N
W SRR B D SE B T 40 e G R 38 A 5 WA
KL TR 200 IR B X A A, 4% A X IO I ] A
FR7 5 B T g R B D AR A A T T
A U B e R R O WD (BT 2C 2D

W: Sham operation group

14 000 * @: Control group

12 000 £: 5N 40 mg/kg group
-,: 10 000 0:SN 80 mg/kg group
2 8000 e [
L]
& 6 000
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Bl SEARRBEASSHBENNDE ALT KFXE
Fig 1 Serum ALT level of rats after OLT
* P<C0. 05 ws Sham operation group;“~~ P<C0. 01 vs Control group.

n=5,r=+s

2 FFEAAREZFRE
Fig 2 Pathology of liver

A':Sham operation group;B:Control group;C:SN40 mg/kg group; D:SN80 mg/kg group. Original magnification: X400

2.4 TUNEL # | B Ik 2w o8 = 45 478 4% At
[ S bR A S AT R SIERFARL L
B, REZEL AN IR AL 1 AT (B 7E AR i il 25 15 i) 42
K TR I, AH R R AL HL S Y AL (E
IR T X5 BRZH (P<<0. 01) IG5 5 7 e i 26 70 77 2
Z 8] AL{EFEAS [ B 18] 83 A7 76 B i 22 5% (8D 3)

2.5 RT-PCR #& M AF M40 22 F TNF-o,IL-18 mR-
NA #) & & K-F

2.5.1 A4 K 4% TNF-« mRNA £ % KF &
FARAMIEA L h TNF-o mRNA [ 3 1k 7K - #2
&, XF B 240 TNF-o mRNA 4 % 35 7K - 76 798 12
J5 6 hikB i, 12 h F G TR, FBmMIEIT

20 TNF-o mRNA [ #£ KK FWEFETE 6 h i
fer . {H 50 B2 A LY 45 A B ]GSR TNF- mRNA
FR R B FERM(P<<0. 01), & &7 84
TNF-¢ mRNA ik KR TR 697 4 (P <
0.05,.& 4),

2.5.2 AURFH L IL-1g mRNA % AF  BF
AR AAFIELA LU TL-18 mRNA 25 Fa i % 7K F- 3%
KL 1L-18 mRNA EBHAS 2 h B ik 5
e FEBEJG B A A B ] A B R R R, W
FREB AL B A TL-18 mRNA A9 235 7K 76 4% A B ] 45
B AT B 4 (P<<0. 01) 5 B 75 BE B 5 34 97 41 =2
] AT 3 22 5 (1R 5)
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Fig 3 TUNEL results
A';:Sham opertion group 24 h;B:Control group 24 h;C:SN 40 mg/kg group 24 h; D:SN 80 mg/kg group 24 h. Original magnification: X 200. E.

Apoptosis index(AD of liver cells after OLT in rats. * P<C0. 05 vs Sham operation group;~~ P<0. 01 vs Control group. n=5,7=+s
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B 4 REZEHFREREZR TNF-a mRNA RiE
Fig 4 Expression of TNF-a mRNA at different time points after OLT in four groups
A; Sham operation group; B: Control group; C: SN 40 mg/kg group; D: SN 80 mg/kg group; E: Semi-quantitative results of TNF-¢ mRNA

expression in four groups. * P<C0. 05 vs Sham operation group;~4 P<Z0. 01 vs Control group. n=5,x=*s
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Fig 5 Expression of IL-1p mRNA at different time points after OLT in four groups
A':Sham operation group;B:Control group;C:SN 40 mg/kg group; D:SN 80 mg/kg group; E: Semi-quantitative results of IL-13 mRNA expres-

sion in four groups. * P<C0. 05 ws Sham operation group;~% P<C0. 01 wvs Control group. n=5,7=%s
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VERI/INSS . AFLT 7 B 7 S R A ot 8 3 45 45 o 1)
VEFAE B N A 0 WF 98 op o D4 GE L 3R AT 58 o 7 R
BT B e A 750 D0 IF 5 7 T T S o V8 A 452 405 1 1
PER . SCHRYY I K BURFIEAE 4°C 2L W2 AR A% W
TRAT M2 A BR A 2~ 4 b, S 45 35 75 1 B 0 3L T ¥4
100 P VR R A B R FRATT R A
BERFFRAE AR B T 4°C I BRMAR T PR 5 b,

JHF AU Sk 1t P98 3 S KC B R B 0T L B — &
B (1 35 A M A 0 TR 7L 3 O 55 PN B A0 9 495 R I
TIREZZ A0, 51 & T 0E 40 M 08 T2 FRATTRE T R e
T B AETT . W52 7 o K BRUF AR S 1 4
717 5 S A0 I TR 285 K D) R SR 5 I, S B 45 R
F W, T O B AT A W O T L 2 AR
T RBRBEARE 1A R, IF g KT
AE. XIRAHKRBARIE 1 G RN 12. 5%, M #H
IR H KBRS 1 SRR E 75%, 25
HA G5 X (P<0.01), %MK RS T
R BT 240 A G K L R PN B U R s R A T AR
I TF /N S5 R R 7 T B AR Bk R T A R
P FEBM AR IR BT RE AR 20 RN,
WE AL, 5% REZE A LL L T R BRA YT 4K RS A AR 5
JFSIRESE AR ALT 764 I H) 1 8 35 AR

A6 U 5 i P 3 4 R] L KC 4R i AR S e AR
B TNF-o F1 1L-18"7, TNF-o F1 1L-18 J& T ik
1L P O A ok AR R A O B R T 0 A i R
F . %T TNF-o 76 WE Sl i 798 G 505 b i 4% 0
VA L BELWBT 2 A JoT i ool 5 DR R 5 0. TL-1 F 22
P 120 L 53 B 1 — e S A L PR L TL-18 2
FE MW R, TL-1p B8 i TNF-o f 7=
SRR | N 1 i SR o A1 DR = WS [ 2: 1 S
TNF-o F IL-1p ¥ 68 B & b 98 v kL 40 M 26 K 55
-1 M B 40 ICAM-1 B9 3535, 2 4 1 46 41 Jifg 78
JIFIE K4S ZR e N R

TEFRATT ) S50 F 5 v & B, X R A G of P
J& TNF-o F1 IL-1 897053 5 TR G 6.2 h iK 3 &
W , 17T 28 T T O AL RS , B AR TNF-o R IL-18 Y3
TR KA AE A [ B[] 3 3] e 0, (EL b e R
2B PR T RO o R KC 4 B R
A G AL D T TNF-o IL-18 25 41 g K 1~ 1 4>
Wh Y/ T PR 0 S P 20 % 2R R L 3 S A 4
DaPE RS A F H 00 R, o T At e R o b, 42

1o ARG AF IR A B TR L 1k B AR ke oy 149 U
BT . AR FRATT A 5256 r A BT e 0N K BT
o L B AL FEFE 3 451 3 R 4 A R AT ) AR A L g
7R ) 7 e L AT T ) R (E R A R R
F1% i LT 285 2 e 28 vy ) o B A S R s R R Y
S TGS T 200 i R 552 A B A L 6 R A 4 RO A 4
588 PG I ) A A R O ) A 4
X EIRAEHE— LR
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