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Protective effect of safflower solution on warm ischemia reperfusion injury of
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Abstract ;: Objective  To study the protective effect and mechanism of safflower solution on warm ischemia
reperfusion injury ( IRT) of liver in rats. Methods  Male Sprague-Dawley rats were randomly divided as 4
groups ; Group S (' sham group) ; group I/R (IRI group ) ; group IPC ( ischemic preconditioning group ) ;
group SPC ( safflower solution preconditioning group ). The rats were sacrificed at 24 h after reperfusion ,
serum levels of ALT and AST were measured and HE staining of liver tissues were made to detect rat liver
histological changes and grade liver IRI ( Suzuki score ) ; apoptosis were monitored by TUNEL; TNF-«,
MIP-2 and ICAM-1 mRNA of liver were measured by RT-PCR; NF-kB gene products of liver were detected

by Western blotting. The mean value of all the assay tests was compared. Results  After 24 h reperfusion,
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compared with group I/R, the liver function ( ALT and AST) in group SPC and group IPC was significantly

improved ( P <0.05) , Suzuki scores was significantly decreased ( P <0.05) , the level of hepatic TNF-a ,
MIP-2 and ICAM-1mRNA was significantly decreased ( P <0.05), and the expression of hepatic NF-kB

protein was also decreased ( P < 0. 05 ). Conclusions

Donor pretreatment with safflower solution can

decrease the severity of warm IRI of liver graft by downregulation of proinflammatory cytokines TNF-o, MIP-2

and ICAM-1 mRNA and by its antiapoptotic effects.
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FIF AL IPC Y R4 4T . BFFTIE S, — 28 3% i
P i 25 (2L 4 ) * e & IR B A R iR . |
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Pyt 25 ety A BR 2>\ ), dUTP 507 ik 1K 3 B 3
AR (TUNEL) 41 g 9 1 50 & (R 8 A48
Fe AR/ A ), ANTP Mixture ( 10 mL ) /& RevertAidTM
First Strand Cdna Synthesis Kid & 7] & ( 3¢ [ MBI &
F] ) , Trizol Reagent ( 3% [H Gibco 24 &) , iR — &
fi ( DEPC) (b5t ol E A= W) H R 23 7)) , 6 x Loading
Buffer ( H AX TaKaRa 24 #] ) , 2 3 B % T B $T 1K
NK-«kB ( ¢ [E Santa Cruz 2\ @] ), Taq DNA 2 & i
(et A AR AHE) .
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Liver/ blood supply ; Ischemia Reperfusion Injury; Ischemic Preconditioning; Safflower
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TR Suzuki ARUEC TV PEE (K D) B2 AL
30 14 9 3L 2 5 AR SR OB ¥R 6 B AN AR A HEAT VR4 o

F1JIFNE IRT 45145511 Suzuki’s o5 AP S BRifE
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5 min, =BG, B ER .
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mRNA PCR 724 (bp) SN LY PCR [ 551
TNF-a 555 iF [ 5'-TATGGCTCAGGGTCCAACTC-3 94 C 5 min,9% °C 45 5,58 C 30 s,
R[] 5'-TGGTCACCAAATCAGCGTTA-3’ 72 °C 60 s,30cycles;72 °C 10 min
ICAM-1 485 iF ] 5'-CTCTGCTCCTGGTCCTGGT-3’ 94 °C 5 min,% °C 45 5,62 C 30 s,
I} 5'-CGTGAATGTGATCTCCTTGG 3’ 72 C 60 s,32cycles;72 °C 10 min
MIP-2 644 1E [ 5'-CCTCAACGGAAGAACCAAAG-3' 94 °C 5 min,9% C 45 5,60 C 30 s,
% [] 5'-CAAGACACGAAAAGGCATGA-3’ 72 °C 60 s,30cycles;72 °C 10 min
B-actin 253 iE[f] 5'-CTCTTCCAGCCTTCCTTCCT-3 94 C 5 min,9% °C 45 5,62 C 30 s,
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Bl FARJE24 h PN (RARRGE x400)  A:S; B:I/R4; C:IPC4; D:SPC

R4 FHFET 24 h 1§ Suzuki’s TE M AL(x £5)

2H 51 n S I 2R WIE By Al

I/R 6 2.50 £0.55 2.33£0.52 2.67 £0.52 7.50 £0.55 32.05 £5.36
IPC 6 1.43 £0.75" 2.07 £0.52 1.07 £0.52" 4.57+1.17" 15.34 +2.67"
SPC 6 1.50 £0.55" 2.17 £0.41 0.83 +0.41" 4.33+1.03" 14.87 =2.30"

1) 5 VR HH#,P<0.05

RS FHER: 24 h GREAEATF TNF-o IFN-y MIP-2 mRNA P} NF-«B 25 [ ) F A H (x +5)

A5 n TNF-a mRNA ICAM-1 mRNA MIP-2 mRNA NF-«B
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I/R 6 2.602 +0.270" 1.910 +0.200" 1.019 +0.083" 0.409 0. 036"
IPC 6 1.503 £0.192"-% 0.873 £0. 1052 0.703 £0. 086" 0.210 £0. 02392
SPC 6 1.477 £0.210"-% 0.914 0. 066" 0.694 £0.057"-2 0.197 £0.017"-?

1) 5 S AL, P <0.05;2) 5 /R H AL, P <0.05
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3 i i
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65 kD | NF-«B W, AWM EAEETEERE3 ~6 h, X — B

5 ( Kupffer ) 20 Jfd 4 38005 B TG 4 5 7% ( reactive
oxygen species, ROS ) HI {ij #¢ 1 40 ffg I F (40 4%
TNF-o) 7% By AR 5 26 7= Wy al DL 45 400 405 1F 52
JO A0, AEL X EE A 2 R A B2 mi A BR . Ak 0T L
BE5 &4UF4120 NF-kB [ 35k o R R AN R A O R AR, R AR TR R

JG 18 ~24 h, 2 A =¥ TNF-o I 38 25 Bt 43
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