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Study on the PKC in signal transduction pathway in hepatocyte ischemic

preconditioning

PAN Ming-xin, ZHANG Yi, LI Ai-hui, GAO Yi
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Abstract . Objective To investigate the mechanism of alternation of PKC activify in liver ischemia
preconditioning ( IP) . Methods  After establishment of rat liver IP model , PKC inhibitor and activator were
utilized to analyze the phosphorylation of PKC and P44/42MAPKs and HSP expression, and cellular
structure was also observed. All of the data were statistically analyzed. Results Compared with the control
group without IP, the phosphorylation of PKC was significantly increased in IP treated models and PKC
activated group (P < 0.01) , and P44/42 MAPKs and expression of HSP 70 were also obviously increased,
but with little change of hepatic cellular structure. In contrast, opposite changes were found in PKC inhibited
groups , the phosphorylation PKC was decreased in PKC inhibited group (P < 0.01) and marked changes in
hepatic cellular structure. Conclusions The IP model has shown that PKC activation plays a pivotal role in
the activation of P44/42 MAPKs pathway that participates in the preservation of liver cells. At the same
time , HSP expression is regulated by signals in P44/42 MAPKs pathway.
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ML I G2 — R SRR R I Gk i i
TG, B8 HE v o Bl S K I TR Bt P i 6 4
i 52 6 71, 33 i B0 52 % Ay ik i 191 Ak B (ischemiaPre-
conditioning , IP) TP X JiF fE e ifi 44 483 195 (%) 04 9 1
FE A FIRE 52 7 o X F 0 30 2057 69 40 I 79 15 5
i S L Y BF 9T 35 B R R A 0 WL AR B gy e Y
177 % JEJE TP £ 37 50 g 1Y 4 i o8 A5 S A S LD B
HI 0 B B D, AR SIS B AR D R T R BRI IR TP
PR A7 8500 14 200 B N A 55 % S LA

1 #MHEFE

B ) FA 4
T HOHEPE SD R, 9 ~ 12 A R, fk E
220 ~230g, W A 1w T BE R R (S — ZEBER%) 3)
YT 5 55K TR b e Ik £ g (PMA) |, PKC 8l 371, 1 [
GIBCO BRL /A ] 5 [ Ji 3% 7 £ 9, ( chelerythrinechloride,
CHE) , PKC #1457 , ) H Calbiochem 2\ &) o
1.2 ZWHE
1.2.1 S%zhmea 30 H KBNS
HOmHE e H) o ()BT AL ; (2) 6kl FF# T
4 (ischemic reperfusion, IR 41) ; (3 ) fk 1 Fi &b B
ZH ( ischemic precondition , IP 2 ) ; (4 ) IR + PMA
H;(5)IP + CHE 4,
1.2.2 RAHE ¥R L BT A BE B,
AT R bKGE B, B R O BEE, S R
W1, 380 2% g AT AR, AR T R AL gr B
“AE W AT R BT, R AT HAL T EUAL B IR
AR — T T /IS 148 e BEL BT R IR i B 22 i i
i 40 min A5 FF L8 Je S E FEE 1 3h, 7 VR OT 4G
Ja KM P A eAT 3 AR BN TP B WA — AT
10min , JF 5 F % 112 10min g 1 A F B, Bl 5 48 1F
[ IR 4, IR + PMA 4 #% 4 g/ kg 3t 5mLPMA %
W, T 1T BHL T AT, 28 Dk G TE 2% A8 A 1, T
10min, # ¥ 5 45 % 10min, 4 4 ¥ & IR 4.
IP + CHE 41 F i '] BH W87 17 4% 5 mg/ Kg 3 5 mLCHE %
W, 10min 28 K 58 18 22 18 HE i, 4 S T
10min, H. &AL [E] IP 44,
1.2.3 ol dg4r (1) kil i i 4 5 % 2 5
(AST) FIfiL 7 4% 79 %% 24 B ( ALT) 36 7« & 41 T iF
E PR E A S 3h J5 IR, TR R B R K
K IfiL 46 0 Ifi v AST AL ALT 35, (2) K i 40 21
PKC I% J7: #& VL b7 4y H /b ¥R 5, ¥ PKC 75 1

1.1

I AR AR 2P BR A I . (3) Western blot 4 5%
B0 ¥ A 0 JH 40 2 W BR P44/ 42 MAPKs: #% UL |
LA S, $ P44/ 42 MAPKs {if o4 ] 5 i
R EEAE L BN, (4) ML A& &L
BRSSO
JIE PV VE 3 h S5 PR R E IR, % BE SR UM L R
HEAT 4T 25 22 WA
1.3 SitZaE
SHBI A 2 brfE 2 (v £5) KRR, &
T SAS 6112 & i 3k 1 3 #F 17 7 2 K
P<0.05RRGEITFHAEES,

2 7 R

ALT % AST fiE T
HBF AR A, IR 4117 ALT, AST & % 1
m(P<0.01) ;5 IR A%, IP 4441 IR + PMA
Y1/ ALT AST 3 fik, A B EHEZ R (P < 0.01);
IR 41 f1 1P + CHE 4 Z [0 KW B 22 % (P >0.05)
(F1),

2.1

R 1 ALT Jz AST W3S AL LA (3 £ 5)

215 AST(U/L) ALT(U/L)
RFARH 99.3 £13.2 61.9+12.1
IR 820.9 +111.3" 762.8 +130.5"
IP +CHE 678.6 +136.5" 645.61 +90.4"
P 407.7 +73.7% 281 +35.6%
IR + PMA 553.2 +58.67% 354.37 +53%

E:1) SEFARULE P < 0.0152) 5 IR 4 HE P < 0.01,

2.2 PFELR PKC BB FEMEHTK

IR 41 1P + CHE 4 51{& F A 41 PKC F % Lk
B, ZRTEFE®E(P> 0.05), 5 IR ALE,P
41 f1 IR + PMA 4 PKC JEPEH] & F+ 55 (P < 0.01)

R2 L PKC MR ALTE MR ALY LA (% £ 5)

5 PKC #2114 [ fmol/ (mg + min) ]
RFARH 36.28 +3.8

IR 42.78 +2.22

IP +CHE 34.07 £2.77

1P 112.61 +4.86

IR + PMA 165.47 +27.25

T 5 IR 4%, P< 0.01;
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B2 s (HE x200)
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AR AT, TP X ALK 5 B X e e i 5 1 B
ARAER o T AR R B 58 TN, TP B 40 i R
PHLH 2 RN R ARG RS, Fuy
PKC f) 8% 7% K 25 B % & B8 B4 B ( protein tyrosine
kinase, PTK) 47 3¢, % 5% 963 3o 4 37 K B 1y
JHF I ke ity 50 4 PR RS, A A PKC ) 5 9 sl )
LWL %% 0T 381 42b B 6% 52 ) K BIL A

ARSI B, i O AL AT DA BT I A i
FIETE 5 R 09 BT 5 3, iz 1T PKC 383l 50) ] LA
W R 22 TP Ak BE i R BRI 4L S 1, i kB
MAPK F % # [) P44/42MAPKs £ = W 8 7,
1M PKC 0 500 W03 B 1 1P /9 O 57 4 5, PKC 1Y
5 P K fIC, P44/42MAPKs 3% 3k & 0 W] B T
K, NTITIEB] T PKC 72 1P i /R .

PKC 1 1% A4 2 B i 751 4b 22 L 4 AL ) 1% v 1] 2R
T, PKC /i Ak, 91 H R i AR 2 19 15 5 0l B% Y
WO A5 20 H A R AE S 1 B AR R, R A
AR ON . NI 2E 35 IA 0, PKC {5 5 1 B% /Y
WS AE /R b8 40 M /9 PR 37 R 48 T 2 O B
YERT, P44 /42 MAPKs 5 5 3 % 19 30T J2 40 JE 1 4
BN — A B OE N R R R,
P44/4A2MAPKs [ 45 PKC i 4 3% fin i I &, #0ik A
PA4/42MAPKs i 75 PKC F i % 5 1P 1452 37 V6 FH .

JIE R, JCIRAE , R O A A D AR DA XA
AFEH (K 2C-D), IP + CHE £ A] Ul JiF 44 g 3k
Jif, T O 0 RS A R BRI SRR KRR IR BB X,
TR XK, o A BE A S Bl IR 41 (& 2E)
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-

B 1 P44/42 MAPKs Western 3 B[ 36 1 35 i85 B 28 fb
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