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Effects of PKC-ERK1/2 Pathway on O; Oxidative Pretreatment to Reduce Hepatic Ischemia Reperfusion
Injury in Rats

TAO Zhenyun!, JIANG Zutai’, LI Lizhen’, WANG Lanlan*, ZHONG Weixin®, LI Lianghui®, LIU Junle’,

CHEN Wenhua7*(1AYiwu Central Hospital, Yiwu 322000, China, 2.Fuzhou Second Hospital, Fuzhou 350007, China; 3.Fujian
Provincial People’s Hospital, Fuzhou 350001, China; 4.Fujian Cancer Hospital, Fuzhou 350001, China; 5.Fujian Medical
University Mengchao Hospital, Fuzhou 350025, China; 6.South Hospital of Fujian Provincial Hospital, Fuzhou 350028, China;
7.Fujian Medical University Union Hospital, Fuzhou 350001, China)

ABSTRACT: OBJECTIVE To explore the role of PKC-mediated ERK1/2 signaling pathway in ozone(Os)preconditioning rat
liver ischemia-reperfusion. METHODS Sixty rats were randomly divided into 6 groups: control group, ischemia reperfusion
group, O3 pretreatment group, O; pretreatment+ERK inhibitor group(Os3+PD98059 group), O3 pretreatment+PKC inhibitor
group(O3+CHE group), ischemia reperfusion+PKC activator group(IR+PMA group). Except for control group, all other groups
underwent liver ischemia reperfusion surgery. The Os-related group was pretreated with O3, and the regulator group was given
the corresponding regulator. The levels of alanine aminotransferase and aspartate aminotransferase in serum of each group were
detected respectively, and pathological observation was performed. Western blotting was used to detect heat shock protein
70(HSP70), protein kinase C(PKC) and extracellular regulated protein kinase 1/2(ERK1/2) expression levels in liver tissue.
RESULTS Compared with the control group, ischemia reperfusion group had significantly increased liver tissue cell
damage(P<0.05), and the PKC and ERK1/2 phosphorylation and HSP70 expression levels in the liver tissue were significantly
increased(P<0.05). Compared with the ischemia reperfusion group, the liver tissue cells of the Os-related group were
significantly reduced(P<0.05), the phosphorylation of PKC and ERK1/2 and the expression level of HSP70 in the liver tissue
were significantly increased(P<0.05). Compared with the O3 pretreatment group, when PKC and ERK1/2 inhibitors were used,
liver tissue cell damage was significantly increased(P<0.05), PKC and ERK1/2 phosphorylation and HSP70 expression levels in
liver tissue were significantly reduced(P<0.05). CONCLUSION Os oxidative pretreatment can significantly increase the
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expression level of HSP70 by activating the PKC-mediated ERK1/2 signaling pathway, and significantly reduce the liver

ischemia-reperfusion injury in rats.

KEYWORDS: extracellular regulated protein kinases(ERK1/2); heat shock protein 70(HSP70); protein kinase C(PKC);

ozone(03); ischemia-reperfusion
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Zia e, B EACY IR, R a AR A R
PRI, G st G R 5 S5 0P 0 £ A R
AR AR TR 14 [ R

P R A 2R B AL B AT G PKC A F:
P44/42 MAPKs {55 #% , 51 EHR ST 70(heat
shock protein 70, HSP70)/ =5 ¢35 o A R4 fif
YR B4 (ozone, Os)TALFEATE 1 HSP70 /5
FEIR M b R S sl i PR TR R AP, B Os Ak
AL B HE TS 18005 25 11 I ¥ C(protein kinase C, PKC)
A5 1Y i A 8 T BB 1/2(extracellular
regulated protein kinases, ERK1/2)(El P44/42 MAPKs)
T I [ AP R ARG o ARG aek
e 0P PR A AR, RS O F8 40 B JH I ke 1.
FHHE A0 0 DR VR ] R AT RE A AL
1 #MR5E%E
L1 3h¥ . GRS

60 RARREW IS SD KL, &, 8 Ak, M
1 250~300 g, [{ LIRS sh A PR F
YA VFANIES . SCXK(I)2017-0005, K L Aa]
FAEL . W I 22~26 °C . 1B (60£10)%
s N, SRV AT IE S . SYXK(H])016-
006,

PD980S9(H% 5 : P215). T 185 H ik s 2 i
(phorobol12-my ristatel3-acetate, PMA, 175 .
P1583)3JI H Sigma 2y Al ; ALK S (chelerythrine
chloride, CHE, MERCK A #], 5. 220285);
W21t ERK1/ERK2MAPK # i s hi iR (CST 24
"), #£5: 15); T Hsp70 BRI S . GR177617).
Pt PKCB1 Fifh 5 : GR235758-11)¥1 [ Abcam
N H]; B-actin —4T(3E[E Santa Cruz AH], L5
b14100101); HRP #riEryilEHt/h R 1gG —Hidt
SO E B BEYEARARTELA, #H5:
b03p00106).

R E B 22 2021 4E 6 45 38 B4 12 1)

DW-3000A/B /Nl N TR ML(HR B0V AE
YR FR/AF]); Ozomed Basic Y R IR T (18
[&| Kastner-Praxisbedarf /A F]),

1.2 5424

60 HRRIZHNLEFRIE K 6 4l(n=10),
XPHRZH . KEUREE . REWEE, SPZE5E ik
TF 20%DMSO A= BHER KW, 3% 4 30 mL-h!,
FRELZETE 10 min J5, FFE . Sr e A b i A5
{HARIEPA], 45 min J5OCHIEIE, #5543 h J5 R&ER
AKGI o Sl P AL e e R,
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1.5 FHOCHE FRAGIN AL
1.5.1 Al o 3 N 2 R A S % 75 Tl (alanine
aminotransferase , ALT) . K& % R 2 ki & [
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4= H B AR UR i 3 T ALT A1 AST /K-
1.5.2 JFASURMFE ML B FHLULA 4%
AR E WP E 24 h, K. A HE
Yl HE et , B0 T WS/ N 453 KPR
HeZ) . A g5 45
1.5.3  Western blotting il 87 fif JH- At 21 41 PKC
ERK1/2 MAPKs {H 2546 F1 HSP70 EKihKF SR
M5, SERVHZNIE E8hkasFL; 285 Y T8y
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2050 T AR Y HSPT70 (1) BB e B B AR (R B i
1 :500), ®21LHY ERK1/ERK2 MAPK #it B i i
PURGRREEE 1 : 500), PKC MIPLIRFERBIE 1 :
500). B-actin —HL(FEBERE 12 5000), = THEIK
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Bl IgG “HI(FRE 1:5 000), =i FIEAEE
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ST AR S BT B SR R EEAE, DL E SR SR
WOKREEAE S B-actin JKEE{A Y HU{E S b H G EE Y
FkKF-,
1.6 Gt #ahr

K0 SPSS 22.0 Gt o3 Hr ik A i A7 o b, A di
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SEAGITEE L,

2 ZR
2.1 IMmiET ALT. AST K
SXFRRA e, SRR A s T ALT A

AST 7KF-B 8 7785 (P<0.05) . 5 i I F5-8 132 40 L
B, 4% O3 AHCHL AT IR+PMA 41 175 H ALT F1 AST
K B 52 FEAR (P<0.001), 5 O5 TALFRAH L4k,

03+PD98059 41 . Os+CHE £ fil IR+PMA 41 IfiL 35
ALT Fl AST 7K-F- B i 45 (P<0.05), Z5R LR 1.
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FT1 AW mFF ALT. AST AF(x s, n=10)

Tab. 1 Serum ALT and AST levels in each group(X s ,
n=10)
25 ALT/U-L™! AST/U-L!
Xof B ZH 60.676.50 313.50+36.07
T i PR 1 445.68+154.41Y 2 523.02+204.24)
O; THAL F#EZH 251.33£36.87Y2 646.50+95.92D2)
03+PD98059 41 481.00£147.12D23) 965.00+116.2913)
O;+CHE 4 770.00£50.179»3) 2 118.99+122.86D3)
IR+PMA 4 897.17+83.47)9%) 1 442.83%105.901%)

T SXRAINIE, DP<0.05; SERIMEHETELIMN L, 2P<0.001; 5
O, TALBIZHAH 1L, P<0.05,

Note: Compared with control group, "P<0.05; compared with ischemia
reperfusion group, ?P<0.001; compared with O; pretreatment group,
3P<0.05.

2.2 HE Jagh R

X HRZH AT DL e B A /N, B SR HES 2R
O; TALFR4] . O3+PD98059 41 O3+CHE 4 7] I,
SERE ¥ SE R ) S/ AHE S W AR S IR, DA
REEFEIMAYFHL . Bl FREEL4 . IRPMA 4
/NS5 AN e 8, R ARSI ZEAL, 40 i
Wbk, Z5RILE 1,

O +CHE 4] R+PMA
1 ARFEHLRELSFHEMHE, 400%)

Fig. 1 Histopathological changes of rat liver(HE, 400x)
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X IR S, HSP70 A3 38 7K -1 e il 7
T2 S T (P<0.05) . St i PR A LA
HSP70 )ik /K F4E Os+PD98059 4H .Os+CHE 4 .
O3 TRALFRZH A IR+PMA 4] BT+ (P<0.05). 5
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Fig. 2 Protein expression level of HSP70, ERK1/2, PKC
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3 g

2 WESCRIR [47 8 7 7 R et AR A0 o Gl of P
T4 Ry fofe IS0 0P 00, R P T e AT Y
L, P D) S0 SRy PR U SR R A (-
FEVERT )43 A TE 2~4 h FIREERT ] =6 h), 5T
FUIFSRIMFER: 2 h L%+ ALT, AST #iFFih
T, 4 h FHEE S EE L, BEREGRIN 45 min,
FRETE 3 h VERWESE Os 1Ak PR FFF Ik s ifi P08 14
LI I 9 0 L Bsf ) A o NS e 45 SR AT LU
i 1M FEE T 4H B9 ALT A AST ZKSF B I w8 06 R 2
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Compared with control group, "P<0.05; compared with ischemia reperfusion group, 2P<0.05; compared with O; pretreatment group, ¥P<0.05; compared

with O3+PD98059 group, ¥P<0.05.
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R ek A TRUE 1) P 2R BRI O, R AT b SR A3 A
HS70 #3235 I PKC., ERKI1/2 15518 -5 K
Os Tl Atk 3k it FFE I C R, B
Western blotting & 52 A 25 41 HoRH SC BRI 3R 1A
Ko S, AT RAE . OBl
ORISR AT LR PKC Ml ERK1/2 {5558 1,
WA LI R HSP70 HYRIAKT-, 5ZHim s
IRFR S SRV G . @0; Filib 5 PKC, ERK1/2
WERR ALK - A1 HSP70 193¢ 18 /KT L B4l 1) e i P
THE VR I ORI M= in B & . @PKC Ml ERK1/2
FIBERR 1L /K -5 HSP70 AYEA/KF-RIEMSE, B
Bl PKC 5# ERK1/2 {55 %2 5 1F [ RN
7 H HSP70 fyERik,

PMA J 2 RS- sse, o e nr i
FUH I ER OE HRLAG AT ALY PRCUY, PKC
il 7] CHE AJ 38 13 ok /> 410 38 5 R L 8 4 i 0 7k
T LA 22N ™, ARG B /N B T g 2]
K- PKCBat 2k il hesg: e i PR (IR R 5 A7
it F ik PKCRZRIL Jy O e 4 PR3 ), A%
SEE v, KR O FACER)S A P 29 RS PKC
ERK1/2 {fiE . HSP70 FRik/K-F-H BIGhN, Mg
e 3 B FFF R 0 P P 1 B S ks . AR
2V kA M A1) CHE 2% PD98059 i, O; TiAbH
FEs T R B 2 LSS, B R R
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