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ﬁk%/g/ﬁ/ﬁ*fg(oxygen—glucose deprivation/reperfusion , OGD/R) 55 H K RT3 N 2 41 iEE (liver sinusoidal endothelial
cells, LSECs)#AAY, ML HIRTF AL, R | B HIE 14k BRAL F4E B IR (zine protoporphyrin, ZnPP)
H(n=6), 4B EASHACKEI R BRI ALT. AST /K3 ; HE 4 3P4k AT 200 B 2351407 ; Western blot ¥
I PPAR- v Hl HO-1 % 12 A /K F; CCKS k2 LSECs (40 M iE 1, i 2040 M {X I 58 LSECs " i 7% 4
(reactive oxygen species, ROS)Fig. &5 5 UR 4L, P51 HiAb HEAE W& PR IRT KB ALT. AST /K
F(P<0.01), Wb AT 3R IFZH L IRT (P< 0.01), Western blot 455 o, 2 M5 EHGE 4 PPAR- v
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WE AR ROS &1, FF 278 A (P<0.01), {# ] ZnPP B HO-1 3G P/, 2 4% 51 B x5 K BT
IRT PR PEFIYIE R . &5 PHgSIEE S 1 HO-1 &N S MPTRIEM, 8K BRI IRI.
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Mechanism of Rosiglitazone in Reducing Liver Ischemia
Reperfusion Injury in Rats by Inducing HO-1
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(Dept. of Anesthesiology, The 1st Affiliated Hospital of Kunming Medical University ,
Kunming Yunnan 650032, China)

[ Abstract] Objective To observe whether rosiglitazone, a peroxisome proliferator—activated receptor
( PPAR-+vy ) agonist, can attenuate hepatic ischemia-reperfusion injury ( IRI) in rats by modulating heme
oxygenase 1 (HO-1) activity. Methods A rat 70% hepatic thermal ischemia/reperfusion (I/R) model and hypoxia—
glucose deprivation/reperfusion (OGD/R) —induced liver sinusoidal endothelial cells (LSECs) injury model in rats
were established. The rats were randomly divided into sham operation group, model group, rosiglitazone
pretreatment group and zine protoporphyrin (ZnPP) group (n = 6/group). The serum ALT and AST levels of rats were
detected by fully automatic biochemical analyzer. HE staining was used to assess liver histopathological injury. PPAR-
v and HO-1 protein expression levels were detected by Western Blot. The cell viability of LSECs was determined by
CCK8 method, and reactive oxygen species (ROS) content in LSECs was determined by flow cytometry. Results  Co-
mpared with the I/R model group, rosiglitazone pretreatment significantly decreased ALT and AST levels, reduced
liver cell apoptosis, and alleviated liver tissue IRI (P < 0.01). WB results showed that rosiglitazone upregulated the
expression of PPAR-+y and HO-Iprotein ( P < 0.01) . In addition, compared with the OGD/R model group,

(FmBH#] 2024 -03-15

(E2WB] =& RHT- B ER RN IR IE -G L 0 4 YR BY I H (202001AY070001-041)
MEBEN] kA (1997 ~), L, =il A, E¥md, EREh, E8 GG RREE TAE,
[EE1EE] B7%, E-mail: 2489555365@qq.com


mailto:2489555365@qq.com
https://doi.org/10.12259/j.issn.2095-610X.S20240703
https://doi.org/10.12259/j.issn.2095-610X.S20240703
https://doi.org/10.12259/j.issn.2095-610X.S20240703

57 4

ki, AF. BARSEE 5 S HO-1 W R BRUFF I P 453405 19 AL 1 15

rosiglitazone pretreatment (10, 30 pmol/L) improved the survival rate of OGD/ R—induced LSECs and significantly
reduced the ROS content in cells in a dose-responsive manner (P < 0.01). When ZnPP blocked HO-1 activity, the

protective effect of rosiglitazone on hepatic IRI in rats disappeared. Conclusion

Rosiglitazone can mediate

antioxidant and anti—inflammatory effects through up—regulation of HO-1 activity and reduce hepatic IRI in rats.

[ Key words] Hepatic ischemia reperfusion injury; PPAR—+vy ; HO-1; Liver sinusoidal endothelial cell
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injury, IRI) 5| AY 2RI R AE S 3 BOR G AR AT
J5 & PETC P RE (primary non—function, PNF)#: £
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FAVEVR 7R PR FIER B AT . 1T 4F R e AR
s BRI P T e B R E T R,
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A, HO-1 43 Bl T 4E 45 i 55 9 52 40 B (liver sin—
usoidal endothelial cells, LSECs)IE % 4itgfnzhaes,
P2 BERFEIBR AR 5 LSECs 48 51 LA 5 T 58 UG 36
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53 A RE R A 51 B DR ST IUE TRTAY P A 245 W)
AT

AWFFOR SRR 709% JTF SR 1L/ FEHE T (ische—
/R ) 455 8 01 e 4 e/ 2 S R ik
(oxygen—glucose deprivation/reperfusion, OGD/R) i
FHYLSECs VAL, 45T PPAR- vy #hHI D 1%
FIBRTAL B, N Zh 417K - FR A PR R 2 A% 5
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1 MRETE

1.1 SRSz 54
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KRR AR S5 P K 4 e i B ok 00 v 98 2 i
BHE AL, 124 M2 35 T e D VR v AR e i 1
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P Jl A1 19 P K2 40 i A K 7 19 DMEM H, 7E
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1.2 KEFHE
121 ZHRES ()P RIVEER : K2 %50 R
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BER 1 mg/mL BTR B, 25 IR ELEL; (2)%F
ANV WY . AR ECEE PRI 100 mg, HH 0.2M &
SAACPNE IR 10 mL VA, P 0.2M #i R 1R 14 4%
pH & 7.4, SRJ5 F 0.9% A= B £5 K 15 W 7 B &
20mL, WEHN 5 mg/mL, B MRS G,

122 I/RBEBEINTREREXWHE HHE Lhuillier
28 020 7 g 3 ST K B 70% I $RBe 1 79 1 (/R)
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R, B I 8]S4 45 min, FEREVE 6 h S AbSE
KA, BUME FFFA TR 225200 . 45 K Rk
Mo 441, a6 X (DRF AL (Sham 41):
TEIE JE AN 53 B8 K B sk B 17T # ik, A iE47RE
Wr, HRBRAERT AR (2) 6 i i A
H(URZ): ARG 24 h, 1 h & ES ALK,
Ja PEAT R B 70% FFAE# UR BEEIERAE ; (3) B A%
A1) T+ G5 o P 9 UE B A% 4 (RSG+ VR4 ) R EY
24h, 1 hA T Z IR 3 ma/kg M5 e 1 5 Ab 2,
Ja PEAT R B 70% FFAE# UR BEEIER AR (4) FF )R
A IR+ 2 A% 5] T+ 5 I P9 3 450495 2 (ZnPP+ RSG+
URZ): AHj24h, 1 h AT E I 3 me/keg 1
J VE S AR FE R BT 30 min B 3 S EE B AR obk
20 mg/kg.
123 ZHR OGD/RERBEIL KR HH LSECs 7F
R4 (94% N,, 5% CO,, 1% 0,) %1% F 1 JC W85
FREPEEFI12 h, RIGEFEH (95% %51, 5%
CO,) Z6MF F I e 35 3R Fh 159712 he
(DIEFX AL fEr ik, A4
B3R 12 h G e b B, ARSA EHE SR 12 h;
(2)OGD/R #AI4] . R OGD/R 55 AL {4 SIS 21
4 St L P T A, O A BRI S A b IR A
ToMEE SR, TOARESE 12 h 5 R sE R TRt
Uk S A7 A 12 hy (3) (MR B B 4% 51 il (RSG -
5 pmol/L) + OGD/R BEAIZ] . 45T 5 pmol/L B #% %]
F 25 WAb BANM 1 h 5, FR#E4T OGD/R 4b3E
(4) Hh e i B #2 5 B (RSG:  10pumol/L) + OGD/R A
HIZH . 25T 10 pmol/L & 4% 51| [l 22j 4y Tt &k 3L 441 Jfg
1hJ5, HEEFT OGD/R 4B (5) 7 Mk 5 %0 % 51
(RSG: 30 pmol/L)+ OGD/R B4 ; 45-F 30 pmol/L
TR HN 25 AL BEAHME 1 h )5, FREEfT OGD/R
J0gL
1.3 WEIEHR
1.3.1 BrIpgeEsEME it 4 A sh Al
(Roche, Germany) M %2 IfiL 75 PN 2 R ¥ 2 1 (alanine
aminotransferase, ALT) Fll K 4% & R 5 24 B aspar—
tate aminotransferase, AST)/KF, TPAGITFRGIFRE .
132 HE $BRIAGRKRIETES 4% ZEZHE
[ A A 8], R R R 4L (hema-
toxylin—eosin, HE) Ju {8, Eﬁ%%ﬁ@%ﬁ%ﬁ(()lympus,
Japan) T #ATWEEIEAL , R Suzuki” s FRUEDE S5
M ZUM . 25 fe . SRIEREE 3 A J5 ik 1F
A 3 18 DL
1.3.3 TUNELZ#&NAFAMEAT M4 TUNEL
PR TR R U B B R TR . R BE AL 1 R

35K YI A AL ( x 400). WESH-C 55 A LT
P4 B A5
1.3.4 Western blot #&fF4HZR PPAR-y 1 HO-
1EARIE  H RIPA 24 (730 pl 2 A0 |
R MIFHL R 2 HEH, BCAKREHERG,
10% SDS-PAGE HLUk 7 B, %% % PVDF i, M
5% 4 IL3E & F B o SR )5 FH TBST 28 v i 4%
1 : 2000 L B 19 HO-1 HidKFI B —actin Filk .
1 : 1000 FLfFs B PPAR- vy HUiR, 4 C FE SR,
Ve S A TBST 22 vh il 4 8 1 = 2000 1 L il
MR ZH0, i T HE3hEE 2 he RISEHE Bio-
rad 2 F AL 25 KL AU KT Western blot 45 S 4T
HF# 1. H Image] ZRA4PEAT 60528 BN K B AE 1Y
ERHr . PPAR-vy Hl HO-1 7 Y A X 3% ik
BRI EAS B —actin WG M FLE
Fom o
135 CCK-8i% il LSECs@MmiFEH W
cell counting kit—8(CCK-8 )i & i P 5 A T#AE
TEM B 4% 51 BRI % LSECs 4 M35 77 520
1.3.6 AN LSECs 40 A & ROS 7k

i &5 A 2 ET 2, T-— &P ER — LR
(dichloride fluorescein diacetate, DCFH-DA) ) ROS
W23 ST 40 B P ROS & . 7RSS 25
TERSE UG, 0.25% BREENAL, B0 IR
LA, KA R T 6 LA L, F PBS Pk 4N
g 2%, #RJGHNA 1 mL DCFH-DACIE T°0.1% )
TIF R SHMIR S, €37 C THF
30 min, X5 H PBS YERANME 2 R, F LG
1 mL PBS EA, o i A i SR I — 582
2% (dichlorofluorescein, DCF) % 7¢ JGom &, 15 2]
ROS FHPEAAL Y A 3 L .
1.4 SitFEaE

K SPSS 18.0 kit frgeitw b, 4R

FOoR NG + bRifEE (x+s5). RIDZHNHE )
22 BT (ANOVA) AT 25 s 1 LU 3, W Lh e
K LSD K56 k. P< 0.05 %R 2573 B4 %1

2 H#ER

2.1 FTiRIIERHAE LR /R FSHATHRG
EBFARAMEE, UR BRI KM E ALT
FTAST i . 2w (P<0.01), 5 URAMIL,
% K& 5 B 4k B B A R I Y ALT 1 AST I 1
TR (P<0.05), WK 1A, E 1B, 5% 5 EH4H
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Fig. 1 Effect of rosiglitazone on I/ R-induced liver injury
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TEZ5T 30 pmol/L F A& HI R LSECs BIAHMIIE J1ik
B, WK 4, BEFHRM T 30 pmol/L (Z 441
PRy Fs 252 240 P S 0 i N L o ) 25 A 471 e
F 0 B A% 51 i e v 4% OGD/R 355319 LSECs #1473 .
25 T &% OGD/R %55 LSECs 1 ROS
spA

SIEW XA M, OGD/R 4 W& hn T
LSECs 9 tam B, BIEG I 7 4 ROS (7%
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Fig. 2 Effect of rosiglitazone on TUNEL expression in rat IRI liver
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Fig. 3 Effect of rosiglitazone on the expression of PPAR-y and HO-1 proteins in the liver of rat IRI
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Fig. 4 Effect of rosiglitazone on the viability of LSECs cells
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PEUE S O] B Z R AR B OIRL, A FEO M . M.
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W RE RPEAN IR, D AR T, IR
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Fig.5 ROS content detection results in LSECs
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