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WE R LSRG 5 A XTSRS B ARG . Ak 120 H Wistar KR FE L
A3 O I P HEVE AL CIRD) el 5 40 #R 41 (TPO ) AR F R4 (S) , FTHE# )5 0,0.5,1,2,4,8,12,24 h
HURE, 8 F RT-PCR 35 K 45 41 c-fos, c-jun mRNA )£k, R (1) RIATHHEEF0.5~2h,
c-fos Fil c-jun [ FRIEBIIG R, 1L h gk @ ig ;4 h J5 AL c-jun A RFEEEE R R 3E , c-fos I RIBFFIH TR, (2)
IPO 41 4% B} 45 c-fos mRNA [y 3k ¥4 IR 4K, (H B G225 (P >0.05);(3) 5 IRL 41 H] t, IPO 41
c-jun mRNA 7£0.5,1 h f12 h AAH B FEAR (P <0.05) . i Bl J5 &b 3 A8 A &% 1 O 37 T T G 52 Gk
LV AR 005, K AR B A 4 BL AT RE 5 R i B R IR Y R SR A R
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The impact of ischemic postconditioning on the immediate early gene c-fos

and c-jun expressions in hepatocytes after ischemia reperfusion injury in rats

ZHU Yunxiang' , NIU Ying®, NI Qing', LI Qiang', YE Qifa’

(1. Department of General Surgery, the First Affiliated Hospital , Yangzhou University Medical School ,
Yangzhou , Jiangsu 225001, China; 2. the Third Xiangya Hospital , Ceniral South University , Changsha
410013, China)

Abstract ;: Objective  To investigate the effects of the ischemic postconditioning ( IPO ) on the ischemia
reperfusion injury ( IRT) in rat livers. Methods One hundred and tweenty Wistar rats were randomly
divided into ischemia reperfusion group ( IRT) , ischemic postconditioning ( TPO) group and sham operation
(S) group. Liver tissues were harvested at 0, 0.5, 1, 2,4, 8, 12 h and 24 h after reperfusion in both
IPO and IRI groups. The mRNA expressions of the immediate early gene c-fos and c-jun were detected with
RT-PCR methods. Results (1) The expression of ¢-fos and c¢-jun both maintained a high level from 0.5 h
to 2 h after reperfusion in IRl group, and the peak time occurred at 1 h after reperfusion. After 4 hours of
reperfusion , the c-fos expression began to decrease gradually while the c-jun expression still remained high.
(2) At every time point, the c-fos expressions in IPO group were lower than IRI group (P >0.05). (3)
Compared with IRI group, the c-jun expression at 0.5, 1 h and 2 h after reperfusion in IPO group was sig-
nificantly lower (P <0.05). Conclusions TPO can impact the immediate early gene expression at the very
early moment after reperfusion, which may be part of the mechanisms of IPO protection effect on ischemia

reperfusion injury. inese Journal of General Surgery, ) : -
perfusion injury [ Chi J 1 of G 1S 2008,17(7) :645 - 649]
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I JUAE R, A7 O 1M/ P ¥ 1 (ischemia reper-
fusion , I/ R) 3 155 13 & o 14 40 o P9 M5 5 1% 5 AL 1
B R WF 58 #4005 . MAPK J2 41 g 8 15 5 51 R 8% I hiE
B 4 B A5 B % ik Y 3 W] %, MAPK B9 4F T Z —
e W Bl % ST c-jun Floc-fos, B 45 & 4K
M0 B -1 ( Activator Protein-1, AP-1) & & &',
AN 225 2R E N RN ES &S
R, AR KW, A c-fos B c-jun FE F 7E P
8 £ B 21 5 4 3% B ( Immediate Early Genes , IEGs )
fE /R it BRI sE, 2 54l i A
SUXH 05 00 B 5 5 AL S R A ik R A
A s s A T AR B I AT

Bl J5 &b # ( ischemic postconditioning IPO ) J&
AR R B — b B B Y R AR DR P AL . AR AL
B IF UE 78 4 B A7 1/R 145 B B, BF 58 TPO Xt
MAPK 4if i {5 5 f& F & 42 c-fos Fl c-jun £ 7 ¥)
FRME W, B IER T PO X 1/ R FIE 45 45 19 45 4
R T Henl e AL, O /R B A SR AEE 0 5 v .

1 M7

1.1 SSBHY

i B AR L ME P Wistar KR 120 H & & 220
~250 g, B R K A I HE B A B 3l 4 S I rh oD 3R
fit, Sl M S A R A . WE MR SR, A iR,
TR IR e R B, 2T 12 h 1 S S 1] B o
1.2 FERH

B c-fos, c-jun 2 7T [ $ii f&, SABC ( &) it
£, DAB B @S [ LW TR TR
AR5 A BRA T o
1.3 ARFWEBMES

(1) I/R AR (48 H) : B 18 Nauta 31 #E47,
N N 1PN Y NSNS
EH1200 Uskg, ffi s2 08 BRF R AL ETHIIE, 7
B+ A5 W, B — T, U R S e
JIF op v | 2 B N A A0S TR B, T 3 Bk & BB
B, RGBS I A e BEL U RR o 22 I I 3 AR
70 % JFF JUE fe 1, (5L 7 BEL OB A5 BF 0 ot 9 o A dole o it
] 4% i 76 30 min, (2) IPO FIAY (48 L) . F M
30 min BB IS5, K A] HE G T 06 BT, B 48 T
e T v i 22 0 £ 1) 5 Bk L RE S Bk % IR 30 s,

Ischemia Reperfusion Injury ; Ischemic Postconditioning ; c-fos ; c-jun

Je i 30 s, (30 sR ~30 sI) #AZ 3 W (33 min),
SRIE SR TRIT IR R i . (3) TR (S
M)A (24 H) kRN BT 89
WO E B, IRL4LY 1PO 44 4] T & i
0,0.5,1,2,4,8,12,24 h B} & 4bFE 6 HIUH .
1.4 #HRAKERLLIE

BRCR BRI v i 2 4, S BT Uk PBS oY U
S I, AT DEPC 7K 32 9 i 19 JC T K 77 8 B 3
Ja or BV E TR RE R A . U A 8
1 10% w R4 K S bR [ 2, £ 5 B0, U0 v ) AT
Yo g% H ALK I
1.5 RT-PCR ¥l BF4H 22 c-fos F0 c-jun mRNA

Trizol 74 #& WU 41 41 & RNA | 3 5% 5% & i ¢DNA
(RT) . K e-fos, c-jun Al B-actin 5 5 J¥: 51 43 3 25
H NCDI & [H F, c-fos, c-jun % B-actin [) PCR 5|4
Byl b A TAE) TR R R 55 A BR 2 W) A i o

c-fos Bl I¥ 514

C-fos-RT-F 5'-CGGGGACAGCCTTTCCTACT-3"'

C-fos-RT-R 5'-CCTTCGGATTCTCCGTTTCT -3’

c-fos §" 3G 7= W) K FE Ry 364 bp

c-jun 51 Y751 g

JUN-RT-F 5'-CGCCAACCTCAGCAACTTCA -3’

JUN-RT-R 5’-AGCTGTGCCACCTGTTCCCT-3’

c-jun P HE P 423 bp,

WZ M B-NL3hE H (-actin) ;

5’-GCGCGGCTACAGCTTCA-3’ ( IF X 5%)

5'-CTTAATGTCACGCACGATTTCC-3" ( Jz X 4% )

B-actin 31 77 4 K 2 % 68 bp. H {10 3 [ A
B-actin iy PCR ¥ 3 )z j ¥J ¥ Mastercycler gradient
PCR A (1& [ Eppendorf 22w ) b 347 5 5% 19
BBy bR A AR 3 U, O R

Pt 94 C 3 min, 94 C 30 s, 60 C
30s, 72 °C 30 s, 36 G, 72 C A% 10 min,
PIE W2 1. 2% BRIE B Bk R vk, AR

mRNA H iR T BEBE LUK, UKL T 4 V/ em , 1
DK B E] 2 b o O R T R R RS e R ST
4387, L DL-2000 DNAMarker & DNA markers , DL H
B 496 bp, 367 bp 1 277 bp 4> B FE R K c-fos,
c-jun il B-actin mRNA PH P45 5, S0P AT T W 4%
5B,
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1.6 ¥E=HH
N . c—fos mRNA
Fil Syngene #E & W 1% % G2 B A& 7R W) O6 % o[ s

B, LA 4T e ARAE S PCR 7= 9 & ik, JH c-fos,
c-jun fll B-actin mRNA B EH 2Z b, ¥R ZFEH
mRNA A X R 3B K Vo 15 WA X, 4T G20t
VLELIN
1.7 ZitFaE

SRR £ brEE (v £s) Kam, H
SPSS13. 0 Ge it # {4 43 M b B, R JH — 50 J5 22 4 #r
5ok, P<0.05 Xt e AR EEES.

P

2.1 I/R A7 IPO ZHRAT A AE c-fos mRNA B RiX
S 4 c-fos mRNA 355 0.41 +0.11, I/R 4
PO PR T #EEF 0.5 ~2 h H oc-fos 3£
RHHEE L h A4 h G e-fos I RIBZFIRT
e, AL AEL (3R 1) (1) o B TPO 4 c-fos
T /R A, HENSY LT ¥2ES,

F1 /R A PO AR} a] s 20 MY c-fos mRNA BY3RIA

Al (x 5)
A A S I/R 41 PO 4
0h 0.41£0.11 0.42 £0.15 0.40 £0.06
0.5h - 0.76 +0.09 0.71 0. 04
1h - 0.97 +0.12 0.82 +0.05
2h - 0.68 £0. 10 0.63 0. 11
4h - 0.45 £0.11 0.51 £0.08
8 h - 0.34 £0.13 0.32 £0.07
12 h - 0.21 £0.07 0.19 £0.02
24 h - 0.14 £0.05 0.23 £0.04
M Oh 05h 1h 2h 4h 8h 12h 24h

c—fos

B —actin

A

Relative expression
=
=2}

0 | I | " \ | |
0 0.5 1 2 4 8 12 24

Time of reperfusion (h)

B 1 I/R4H1 PO ZR[W]H fa] 5 40 c-fos mRNA 335
PR (x +5)

2.2 I/R @A f1 IPO 4A BF 40 B c-jun mRNA #j
FRi&

S 4 c-jun mRNA B£3KH 0.60 £0.13, I/R
ZHATPO HFVEF )5 0.5 ~2 h c-jun mRNA ) 3£
RIEE L1 h IR I 4 h 5 c-jun A RRSEECE 1)
Fik,IPO4HFE0.5,1,2 h i 5% I/R 41 8] B 1%
X, A A Gt # 22 % (P <0.05) (% 2)
(& 2),

F2 /R M PO LA R F B] 53 408 c-jun mRNA (136
P ACET))

I A S /R %4 PO 24

0h 0.60 +0. 13 0.64 +0.11 0.61 +0.09
0.5h - 1.55+0.16 1.03 £0.07"
1h - 1.81+0. 14 1.22 +0. 16"
2h - 1.47 +0.13 1.10 £0. 127
4h - 1.22+£0.08 0.90 +0.10
8 h - 1.13 £0.12 1.03 0. 14
12 h - 0.86 +0.10 0.84 +0.05
24 h - 0.98 +0.17 0.87 +0.13

1) 5 VR 4k, P<0.05

M Oh 05h 1Th 2h 4h 8h 12h 24h

c—fos

B —actin

B2 IPO 40 I/R £ c-fos mRNA R [THLIKZ5 R A:IPO 4 ; B:I/R4H

M Oh 05h 1h 2h 4h 8h 12h 24h

c—jun

3 —actin A

M Oh 05h 1h 2h 4h 8h 12h 24h
c—jun

B —actin

:

3 TPO 4HA1 I/R 4 c-jun mRNA FEHH KSR A TPO4; B.I/R4H



648 T EEE

CAVE

3% it

JHF R #% A AT JE TR o, /R B 2 — A A
I R U =0 ] iy s o~ I/ S T P S
R, AR /R B0 B b v 40 i A 12 S AL
il B R B 78 $OE TEGs PR H T Ak 5 vl 2 5 8 5 40
JHL LU 45 A3 00 0 A T A 5 R R 2 T B OR
ZEEHR

ERK1/2 @12t 42 dL i) MAPK 3R 42, BE# 4 K
2 IR 11 AR A7 1NN R e S I QR SN L ol 1)
ERK1/2 £ & — 4~ Thr #1 Tyr # & 1k /9 Thr-Glu-
Tyr JEJ7, Al LA c-fos, c-jun ZEBEIR AL . IS (9
fos 1 jun K& PR & BT 3% 3Kk 1Y 2R 77 W) 2 2H R ok
OIS B AP-1 [ 26 20 6 2, AP-1 J& ERK1/2 T
W SR sk 2 —. 5 ERK1/2 A [A] 19 42,
AP-1 3 & JNK i % 52 e I 1 (H R A X
i, INK 235 4L AP-1 F1 A c-Jun 135 L 5%
5% [Al F (activating transcription factor-2 , ATF-2)
WSSy o INK A5G 5 4% Sl B 7E 2 R IR
AR O IR E R T RRE

8 IE 8 R 32 ) R 40 e N TEGs 1 55 3k K F
MR BT, W24 41 i A2 2 0 4015 5 00, o
ANA AR RO K e o P 0 A, ) LA
S AEAR S B ) 22 P Ol R O B ) B s .
c-fos & [K] 7 M) B 475 i 48 58 o 45 1 20 Ak, T HL 4%
Z: 55 20 0 JR 40 0 9 A . LIS AR W ) A A8 A2
A T AT ACE 5, c-fos Al c-jun AN [A] (9 32 35
oAl fE R AP-1 [H] 95 AU R0 S5 I B IR L
i

c-fos Fl c-jun VE N B B sk 1, J2 WA A4 E
GIEEREAPO Wi b Gt QA - S NI I P I S
— NS 2 /R S, HAZ M AR A 1/
RO B AR AT, T8 B 08 T AL 09 g5 3 5k R S 1
A AR LSS 7 H 8480
Bl AR R 2B A R e -fos JUR B TN B S I
PE—AERNE S min N HI I, 522 15 ~ 20 min,
I B mRNA B E 58 W, )3 it 5 24 30 ~ 45 min
RIRBEAR,FEZW A 2h, g BRATFELED S
W AR S M A, fE /R 4L IPO 41 R
(4h ) ,c-fos Fl c-jun EEHH B R RERE, B
PO 2H 4% BF S 3 16 I/R 40 k1% ; 1 (4 ~ 12
h) c-fos 2 [ 3K 58 L = OB H 1M c-jun 8 H
MFpZe R B Ml (12 h Bl E) e-fos ik D,
M c-jun & H WA — & KB £K, A5
RIETR c-fos I c-jun I3 TK A & A vl BE 15 i 1M

MRS ESN FHHLBELRA X,
1M c-jun {45 22 & 4R 3K 5 B 2000 09 T /9 & R A
*, IPO 4 c-fos Fl c-jun LK F KT [E, F B PO
A RLAR AP 2 40 PR 0 D o e-fos F c-jun 1
AN TR I ) A 60K 22 S kL, AT RE S Ak A A B A R
L HIREA Ko

PO J& — P 8 (9 X% I/ R $L 455 09 9 5 M 45 4
BLH, &l BE 55 S B i R R B A R kL 46 Y
Bl NI I I O U D O S S S
Dean 25" | F c-fos FlI c-junDNA ¥t A J5 5
c-fos Fll c-jun mRNA § % & Ih #8 70 45 57 45 &, P
Ji RNA F1 DNA &2 5 ), i 5 =5 8] 400 i 240 i c-
fos I c-jun mKNA #3552 B o7& Gk i 75 3 0 5,
c-fos B[R % ¢ J Fos H [ X A] i 22 b 6 1) 5 DA 3
W, HE T A ¥ AL G B AE 8 B ETE T i AR B D)
fel . FEA SIS, IPO 41 c-fos . c-jun mRNA ##%
FIRFE S /R H—# . BAR TPO 44 I ] k1
c-fos KK 5 I/R H WK TG I 2% 57 H PO 4
eojun B2k AE 0.5, 1.2 h 4186 1/R 410 5 W {5
(P<0.05), 4 W] PO 7E 71 3 V& 1 £ 1 5 9] (4h
) AT RLAR 37 2H ALY 1 T o L T B
Sy . IPO T 131 AT BRI 1% MAPK {5 5 1% 338 %, AT
Jsh TN B UL AR BF R A R S R
SURGE () IPCRLAT AL AE . BEET PO 5
IPC 1EH 2140 f PR 4 S A 5 % S HL ) B AT W) A 7Y
EH .

A S B A5 R 3B, TPO 7E KU Bt i P
VE PR A1 T AT fE S TEGs A 5, (H Ha b i A
FAPLHIE A R T i — e, BEE XN /R 5] &
49 40 1 452 13 2 BIL AT 5 B9 S B A, A MAPK
20 M A5 5 e S B A R AR R A RO A
JIF T/ R 5| 40 458 13 19 7 06 422 14 5T 1 JEL g

SE W
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