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PGC-1a 41 S S b A A W 5 W AE AMPK gl 5l
HUTFIEBR - 463 05 b it 1

BTG WRH, E B I, P EA T
(ESLEAKFH B ERFRRSN, L 563000)

WE BH 59T PGC-la A F LRI A W) & BUE BT B2 T 10 28 1 8 ( AMPK) 38 3l 70 47 JFF JUE i 1f. 7734 33 451 473 ( HIRT)
BIVER B HLE . A5k B SD A ERBEHLSN o %F BB 4L ( Control) (HIRI 4 . HIRI + AMPK 3 2/5%] AICAR 41 ( HIRI + AICAR) . HIRI
+ PGC-1a #1177 SR-18292 41 ( HIRI + SR-18292) Fil HIRI + AICAR + SR-18292 41, 4540 8 . T AR Bi4r B 2 I8 s 1 5 AICAR
(500 mg/kg) 5 SR-18292(32 mg/kg) T-HA R, R FH ICAN I A& S BHLWT A A4 8 HIRT BRY , P 24 h JFIOR o Al i 375 P 9 42
FRASL RS (ALT) MR & H IR A IE Bl (AST) & i ZTFNE4L 20 h 7 [ (MDA) 8 A Ak W B AL B (SOD) Fi = B R I 15
(ATP) /K- HE Yo 6 VSR AT 20 20 BR2E AR 4K  DECIRET A I T 21 2 b 3 1 4 (ROS ) 7K SF- RN G {4 i H 437 45 4k ; qRT-PCR A
DU FFZH 2R 4o i DNA (mtDNA ) $8 DU R 2 ki A4 A W) 6 R 56 2 B PGC-1a ,.NRF1 \ TFAM ,UQCRC2 mRNA ik /K- ; West-
ern blot #2021 AMPKo . p-AMPKo .mTOR .p-mTOR .PGC-1o Fl TFAM %5 [ 357KF. &8 5 Control 41 Hh#, HIRT 41
KERIMIE o ALT (AST 7K B JFHZH i MDA (ROS /K- T, SOD Fl ATP K FREAR (X P <0.05) 5 [E], FFZHZ Hh miDNA $8 1
B S A 3 & PGC-1a NRF1 ,TFAM ,UQCRC2 mRNA 323k /K R, p-AMPKo/ AMPKa 85 (4 HUAE T PGC-1a [ TFAM 75 15
FEIKFREAL, p-mTOR/mTOR 25 [ H B FH5 (3 P <0.05) . 5 HIRI 41 b4, HIRT + AICAR 41 K BRI I 1 ALT ,AST 7K 3 &
JFZHE4H MDA (ROS 7K FREAIK, SOD i ATP /K SF-Fi5 (4 P <0.05) ; [FIES, JFFZHZUH miDNA $8 DU SRR B8 B i B PGC-1ac
NRF1 .TFAM UQCRC2 mRNA 3 ik /K E F &5 , p-AMPKo/ AMPKa %5 14 HC B 1 PGC-1a . TFAM 75 14 3 35 /K & T} &, p-mTOR/
mTOR ZE [ HLAERAR (3 P <0.05) o B4 SR-18292 T n] B {336 4% AICAR % HIRL K FUFAHLI R 1EN . it PGC-la
A FLRARLE Y & S 5T AMPK #3704 F:00 HIRT RI 7 H, AR FBLE AT A8 5 0% AMPK/mTOR {5578 %A 5%,
SKHEI BRI IR R TS AL AR L ; mTOR ; PGC-1 o s SORLAAA: ) 4 1l ; AMPK/ mTOR {553 #%

FESES R 657

TERER A XELHE 1000 - 1492(2025)07 — 1194 - 10

doi:10. 19405/j. cnki. issn1000 — 1492. 2025. 07. 005

T S5 1 P53 Y5 51 495 (hepatic ischemia reperfu-
sion injury , HIRT) 2 fFUIER TR0 55 T AR prg WL
ALY, 7T S EUF IR RER | AL
il 55 gk i P 132 3 R 3 M 4 (reactive oxygen spe-
cies, ROS) 45 & 15| 2 1) 2 KL 142 ) R e £ S i £ £ 34
BRERS DI O L R R IS AL 2R 1 B (AMP-
activated protein kinase, AMPK ) 1 >k 4 ifd B & 2 25
(A% O PR 1, Ja e 14 B W 20 B A A (A kA
TR B AR AR SR AR e O WL I 25 2 F
LR A P TE B0 b A AR AR ST L
il 7T e 5 2k S A P BRI B O AR y RO

A+ la ( peroxisome proliferator-activated receptor

2025 - 03 - 30 $2ik
FERTUH « SN DA RZRL A BORIE S (S5 - WIW-2021-014)
YEBTRIN B 3, 2 TR AR
8677, 55, FALBE W, AR AR S0, 58 A5 AE #, E-mail;
2128985306@ qq. com

gamma coactivator-la, PGC-1a) 4\ 5 F £ H7 48 A= 1y
B A Ko AMPK iR Ak 7T 3 G PGC-lo, 38 3
AMPK/PGC-1 o/ Nrf2 38 18 7 2 R4 ) 5 A1 45 1k id
JERAA . ST SR thilF 52 PGC-1a J& AMPK
()R WEH AT, 0% AMPK/PGC-1 o 38 4% ] 28 ff JITF Wik
R . LU EBFIE IR, PGC-la 41§ 1l 4 hr
KA G AT BEJE 2 575 AMPK $ HIRI (1% 51 %2
Iy PR, BRI S HIRT AR K R, 3447
AMPK #2h 7 FiAk B, B PGC-1a A 1 2 A {4
VG BAE AMPK 3 74T HIRT o #2 i £ A
B 7E LA AMPK Sy # 5 i) HIRL G 97 2590 T & $2 44t
PRI

1 RS 7%

L1 8t
1.1.1 534 SPF 4% SD HEME R 88 H, Rl

8 JAl, 5T 220 ~240 o, W F 18 SCEERHR 22 S5 5l
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Pyt A PPV TIE S : SCXK () 2021-0002 4] 7
TS KA R 22 ~ 24 °C IR 40% ~
70% ,GENPEMESR 1A, A RTS8 SCBE LR
O B R B R A AR L A R B s UE (LS
KYLL-2025-001) .

1.1.2 £ %4X5 AMPK #3)5] AICAR ,PGC-1a
A1 3] SR-18292 ( £55- HY-13417 . HY-101491 ) Ity
H 3£ [ Med Chem Express 2\ &) ; AMPKa , p-AMPKa
(Thr172 ) , mTOR, p-mTOR ( Ser2448 ) . PGC-la,
TFAM . GAPDH #$T & ( £% 5. ab32047 , ab133448 |
ab134903 ,ab109268 .ab313559 .ah307302 .ab181602 ) It
S Abcam 7\ #]; 9 — [ ( malondialdehyde,
MDA) . # E b ¥ B 1k B ( superoxide dismutase,
SOD) , ROS, = #% I8 I 7 ( adenosine triphosphate,
ATP) # ) 15t 3 & (15 2. S0131 . S0101 ., S0033 .
S0026) g A |38 2= KA W) H AR A FR 2 7 5 Super-
ScriptTM M Platinum™ — # 3 qRT-PCR iR 7 & (57
= .11732020) M B 3£ [E Thermo Fisher /3 7] ; HE 4
W JC-1 2k A T w47 350 & (17 52 G1005
G1515) Iy B IR 4R A DR A BRA A

113 E&ME FFRIRIMHL (A5 RS00IE) iy
BRI T Fi IR A8 A= A R B PR 7] 5 B4 52
B2 Y6 5 PCR & %8 (%145 Multiskan™ FC . Quant-
Studio™1 Plus) W [ 2% [E Thermo 2 &) 5 H 34 1k 4
PrA (BL5 . BS-3508 ) Wy F PRI 301 3 A ) 27 L 1
JBct A BR 2 ) 5 A2 06 BUE AL (85 : ChemiScope
S6) Wy B e BB A A A PR A H

L1.4 syt RGN A e B Wik A
HIRT KRR By 5 40 R« (P R R R e AL
JRPE R B, 21 5 WO Jis , 8 1) 6 5 B, B JIE b R A 1)
P IS JS , 28 o — AT I) 6l FH JC 81 i 7 A BEL I AT e
2Tk S, ER R 70% Fé JHF I 2 1 23 €6, Py 2178
R L RIA R B, BRI 45 min f5HEF TR
1.2 FHik

1.2.1 54a5FH 88 HKRBEHLA T 4
A, FERE A MO TR R S AT A,
T B G R) PR I TR) X K BT H R AR A
JEK B SR, 3 0 R B E AT Bk IffL P 1 0.6
12 .24 48 h 438, 55 1% B 1E % 4 ( Normal ) KBS, &
48 Ho b3, TV PGC-la At YLLK A Y)
A E AMPK 3 3] 71470 HIRT H i) £ Y B ML, 6
KEBEHL 53 4 : Control 41 : K FIE & 1A 5%, AT

Pl HIRT 41 K B R 1. 1. 47 0 F 7 i Bl 5 P
7 24 h BUbf; HIRL + AICAR 21 : ARG 1 h I8 i
4t AICAR (500 mg/kg) 7" FF K L, B ity J 7576 14
24 h JUkF  HIRT + SR-18292 4H : TR Fij 50 min i i
HA SR-18292 (32 mg/kg) ™ F Bk B, i 1f J5 5
WEVE 24 h Ut HIRL + AICAR + SR-18292 4. FA
A 1 h &S AICAR(500 mg/kg) ,10 min J5 K
LRI SR-18292 (32 mg/kg) T UK KL, Bl IfiLJ5
P 24 h b, 41 8

1.2.2 Aoy brsuen R, 208 E 8 lick
1,4 CELOE EF R, BE TS E, TR
RS 45 24 1t 3 v TN S R 1 BE % FS i ((alanine amin-
otransferase , ALT ) F1 K 4 & R 2 FL 5% #4 [ifi ( aspartate
aminotransferase , AST) & &,

1.2.3 KA &Hn B RRF44,0.9% &
TREAVE W DR BT, A TF VST, A% 4 IR
AR G U B R AR, R 41 40 ATP MDA Fl
SOD 7K,

1.2.4 ROS #m| B 41K R AL 2LV vk )
R SZRE 1 K A3, 1 R 2 i 2 A 21 2] [ i
[ & P i DCFH-DA 264541 ,37 CHEEIFE 30
min, 8% J5 i Ji1 DAPT Ye#%, B 1Ee T WA I R4 B
1%, ROS 15 P25 SR LA DL FR

1.2.5 qgRT-PCR #&n B4l K ERUFALEL, 2 51
PEHCZH 2 5 RNA R4k R {K DNA (‘mitochondrial
DNA, mtDNA) , fifi F|— 4 qRT-PCR 7] &% RNA
G5k cDNAZIFHMEHEGIY) (£ 1), 5 oD-
NA FEAC R A Bl S ST =R IR A 15
IR MAR R, TR DO 7 PCR R LiFf74 4

*1 5/¥F3
Tab.1 Primer sequences
Genes Primer sequences (5'-3")
mtDNA F:TCTCGATGGTAACGGGTCT

R:ACGGCTATGTTGAGGAAGG

PGC-1a F:GGACGAATACCGCAGAGAGT
R:CCATCATCCCGCAGATTTAC

NRF1 F:AAACCGAACACATGGCTACC
R:CTGCCGTGGAGTTGAGTATG

TFAM F:CACCCAGATGCAAAACTTTCAG
R:CTGCTCTTTATACTTGCTCACAG

UQCRC2 F:AAAGGGCAACTGCTAGAGCC
R:TCCCTTGTTGCAGTCACACTTA

GAPDH F:CAGATCCACAACGGATATATTGGG

R:CATGACAACTTTGGCATTGTGG
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(Wi 44:95 °C 3 min,95 °C 30 5,72 °C 30 s,72
C 5 min, fFFF 40 IK) , AARA i 5L K] NADH Jii
AR 1 FEHFRIEMES miDNA 48 0145, L GAPDH Py
% R 278l 3% 1T 5 mDNA DL J PGC-la,
NRF1,TFAM ,UQCRC2 £:[H mRNA FH%f ik 7K F
1.2.6 HE & HOREERSHHAT 10% 25
FR [ 24 b, A SR E A 8500 R AR UK
VIR TN Z W 2R R B S B rb 85 227K, PR AR AR
K R ey e €, K ohske , K 3, e
TR L B UL A A S A, R BT A AT
f,

1.2.7 ZKBEARBEEEEn R 24"
il a8 K UL LUK DD A, 1] B i JC-1 e,
TAEW, TEIRIFF 20 min, 56 BN T WALk
(RGN € AR AR S W E> YA N R AT S
R LR TE L 37 [ o

1.2.8 Western blot #m B4 21 K BRUH4H 2L,
A RIPA 230, T vk b0 B e 250 112 B 375 9 B
h SV VA, BCA EIE SR IR . B 20 pg 4R
HE R 29 K i A2 Ve, 6] SDS-PAGE ¢ 11 FaL 1Kk 43

A 3000 -
*
) T
= 2000 T
£
=
3
£ *
5 1000
<
*
*
0
Normal 0 6 12 24 48
Time (h)

€ g

60 -

*
40+ *
*
20+ il
:
0
6 12 48

Normal 0 24
Time (h)

ATP in liver tissue (nmol/mg)

B, BEE 2 PVDF JBE b InA 5% I N Wk £
M1 h, A — 305 B (p-AMPKa , AMPKa | p-
mTOR . mTOR , PGC-1a , TFAM . GAPDH,, 1 : 1 000
B4 CEF . TBST ¥k 3 I, ilA HRP Fric
) PR B (1 : 10 000 ) iR 1 h, B
5, R Image J 8508 H B8 H 500 KEE S
WS A0 KA LA

1.3 Zeit=ab8 (i SPSS 26. 0 i/ Hr s
R v +s Fono ZALAHLECR S FE T 225
BT, P AH ] LR T Tukey 556, P <0.05 2 5
e

2 HR

2.1 FEFFRER EERE XS KR AT AR &Rk
IR 5 Normal 21 HLAE, it I P 1 A [] B ]
AR BT ALT F11 AST 7K SE LA a4 #1528 Tt
(P <0.05) 1M fF4L 24 ATP /K-S mtDNA # D1
AR [ i 77 K FEAR (P <0.05), WK1, 5
Normal 25 B# , e i P 3 AN [ s ] g5 K BRUF2H 48
H R AR AR ) A A C L PGC-1a NRFL TFAM |

B 10000
*
< 8000 T
5 *
E L
£ 6 000 .
2
£ 4000k
2
b4 *
2000
*
0
Normal 0 6 12 24 48
Time (h
D (h)

W
1

:

]

Normal 0 6 12 24 48
Time (h)

mtDNA copy number in liver tissue
o o
T
I E
I S
*
L

1 SAXRMBEAFHEEMAFAL S ATP K mtDNA K FELLE (v +5,n=8)

Fig.1 Comparison of serum liver function and the levels of ATP and mtDNA in liver tissue among groups (x +s,n =8)

A ALT levels in serum;B:AST levels in serum;C:ATP levels in liver tissue; D :Cellular mtDNA copy number in liver tissue; * P <0. 05 vs Normal

group.
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UQCRC2 mRNA Fik 7K - LA isf [l 4Rt 7 =X B AR (P
<0.05) . UWLIE 2, AR5 5 L S50 5ok R e ofn P9
{1 24 h Bkt
2.2 FHKRKBRIFALAREZHE Control 4K
L5 E K, JC AN a1 473 ; HIRT 21 F1 HIRT + SR-
18292 20 K B 2H 21 i 30 O T R 400 e o = v Ak 4%
[ 45 B B, KA I S R, SR P4 i3 A HI-
RI + AICAR 2H K fUH-2H 20005 #4017 4% HIRT 41 B i
U, Z R IRAS K IE 5, S Al B AN,
1fii HIRT + AICAR + SR-18292 4 K T 41 2145 145 5%
HIRI + AICAR 41 RN, LI 3.
2.3 FBHAKXRMEBEINEEISIRAKTE 5 Control 4
Fbds , HIRT 4 K BRI H ALT F1 AST ZKSF- Tt &5 (P
<0.05), 5 HIRI 41 I, HIRIT + AICAR 24 K KL ifit

0.

Time (h)

*
*
0.5F
%
*

’__I;‘ *

0
Normal 0 6 12 24 48

Time (h)

>
o

|

<
n
T

PGC-1a mRNA expressiion

Normal

o
0

TFAM mRNA expressiion

i ALT 1 AST ZKFR#EAK (P <0.05) 5 17 HIRT +
SR-18292 4 A FUMLIE H ALT F1 AST /KT (P <
0.05), 5 HIRI + AICAR 4 Fb#%, HIRI + AICAR +
SR-18292 A FUMLIE H ALT F1 AST AKEFh i (P <
0.05), WLE 4,

2.4 FAXKBFARPEMEFHKFE 5 Control
2 LR, HIRT 2 K U414 MDA F1 ROS 7KF-Ft
B, SOD KRR (P <0.05) ., 5 HIRI 41 o4, HI-
RI + AICAR 4 K U2 214 MDA Fi1 ROS /K[
{8, SOD /K F-FH & (P <0.05) ; 1fif HIRT + SR-18292
ZHRBEUIFZHZ P MDA H1 ROS /K- TF 5 , SOD /K-
KA (P <0.05), 5 HIRI + AICAR 41 Hb%¢, HIRT +
AICAR + SR-18292 41 K FRJH-4141 + MDA 1 ROS 7K
VT, SOD AKFREIR(P <0.05) . WA S,

Bis-
=
.S
% 1.0} %
& %
:Z: *
£ 05f -
5 *
Z
0
Normal 0 6 12 24 48

Time (h)

UQCRC2 mRNA expressiion

*
*
0.5F *
*
*
0
Normal 0 6 12 24 48
Time (h)

B2 SAXRFARPEREENSEAXBEERIZKELE (x+s5,n=8)

Fig.2 Comparison of mitochondrial biosynthesis-related gene expression levels in liver tissue of rats in each group (x +s5,n=8)

A :PGC-1a mRNA expression level in liver tissue; B: NRF1 mRNA expression level in liver tissue; C:TFAM mRNA expression level in liver tissue;

D:UQCRC2 mRNA expression level in liver tissue; * P <0. 05 vs Normal group.

Control HIRI

HIRI+AICAR

HIRI+SR-18292 HIRI+AICAR+SR-18292

3 BHEKXRFALRREFHE HE x200
Fig.3 Liver histopathological changes in each group HE x 200
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A 30001 4 B 10 000
T . 4
S . N 3 8000 F
2 2000} 2 x
g g 6000 F
= =
§ § A
R=! 1000 £ 4000F
5 %
< # < 2000 | #
0 0Lb—=
a b c d e a b [ d e

B4 FEAKRRMFBEFINERRKFELR(x+5,n=8)
Fig.4 The levels of serum liver function index in each group were compared (x +s, n=8)
A ALT levels in serum;B:AST levels in serum;a; Control group;b:HIRI group;c:HIRI + AICAR group;d:HIRI + SR-18292 group;e:HIRI + AIC-
AR + SR-18292 group; * P <0. 05 vs Control group;*P <0. 05 »s HIRI group; > P <0. 05 »s HIRI + AICAR group.

A B
= 401 150
£ @
s # E
g 30f I =) T
e * g 100f #
2 z
£ 20t T =
= # = 50 -
=} *
g 10k R=
in : .
2 wn
0 0
a b c d e a b c d e
C DAPI DCFH-DA Merge
5 80001
s 9
& #
a 2 6000F -
Z «
— A
5]
& 4000F #
R=
2
b ;v 2 000+
@]
o
0
a b c d e
c E5 FAABFALRHPEUEH
RFELLB (v +5,n=8)
Fig.5 Comparison of oxidative stress levels
in liver tissues of rats in each group (x +s,n=38)
d A ;MDA level in liver tissue; B:SOD level in liver tis-

sue;C: ROS level in liver tissue (IF x 400) ; a: Control
group;b: HIRI group; ¢: HIRI + AICAR group; d: HIRI +
SR-18292 group; e: HIRT + AICAR + SR-18292 group;
*P<0.05 vs Control group;” P < 0.05 vs HIRT group;
2P <0.05 vs HIRT + AICAR group.

2.5 ZAKRFEALMEMENERBAKE 5 JH 21 S e A A4 J5 F 32 K- F1 57, 1 HIRT + SR-
Control £ F#5¢ , HIRT 20 K FRJH- 21 2 44 fifw e bor AR JisE Hy 18292 4 [ fik; 55 HIRI + AICAR 4 Lt 4%, HIRI +
PLAKFFEAR ; 5 HIRI 4 Eb %5, HIRL + AICAR 4 KFL AICAR + SR-18292 £ K fiJH- 41 27 41 it 4 s 44k Ji5 Ha,
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BRI, LR 6,

2.6 HEAKXRIFARAPLEHEENEHKE 5
Control 4 M, %%, HIRT 4 K B4 2 h ATP /K-
mtDNA $5 DUE Jz 26 R 4R A= W) 5 UHH 6 Bk B PGC-
la \NRF1  TFAM ,UQCRC2 mRNA & ik 7K -2 [& 11K
(¥ P<0.05) ;5 HIRI 21 He %8, HIRT + AICAR 244K
UL ATP 7KF .mtDNA $8 DUER ZokiiA 4= 1)

DAPI Green

A A 323 PGC-1a NRF1 . TFAM ,UQCRC2 mR-
NA 357K 3715, 1 HIRI + SR-18292 20 1[5 A%
(¥ P <0.05); 5 HIRI + AICAR 4] I %, HIRI +
AICAR + SR-18292 ZH K FUIFZHZH ATP 7K~ mtD-
NA $5 DUEG Je 48 b AR A= ) 5 A & 3 [ PGC-lar
NRF1 ,TFAM ,UQCRC2 mRNA 32 ik 7K S #4 F A% (2
P<0.05), WE7,

Red Merge

6 BHEXRAFAREMERERBAAKFLE IFx400

Fig.6 Comparison of mitochondrial membrane potential of liver tissue cells in each group IF x400

a: Control group;b:HIRI group;c:HIRI + AICAR group;d: HIRI + SR-18292 group;e: HIRI + AICAR + SR-18292 group.
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leflen #lafler

15 ™a ead
= NbL EHe
8 c [m ¢
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Q A INIBEE | I & | NILZB
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== UNIZE | NIZE | NIPH | NIZE

PGC-la NRFI TFAM UQCRC2

E7 SAXRFERPEREENSEAXBEERIZKELE (x+s5,n=8)

Fig.7 Comparison of mitochondrial biosynthesis-related gene expression levels in liver tissue of rats in each group (x +s5,n=8)

A ATP level in liver tissue; B ; Cellular mtDNA copy number in liver tissue ; C; mRNA expression levels of mitochondrial biosynthesis-related genes in

liver tissues;a: Control group;b: HIRI group;c: HIRI + AICAR group;d: HIRI + SR-18292 group;e: HIRI + AICAR + SR-18292 group; * P <0. 05 vs Con-

trol group;*P <0. 05 vs HIRI group; % P <0. 05 vs HIRI + AICAR group.
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2.7 BAKRIFALA S AMPK/mTOR 15 S i@ i
MEHAEHEXEBRIEKFE 5 Control 4 1AL,
HIRT 2H K U 2H 48 v p-AMPKo/ AMPKo 25 19 LG
1 PGC-1oa \TFAM 5 [ 33K /K F-FEAIX, 1fii p-mTOR/
mTOR & AEFH = (3 P <0.05) . 5 HIRI 4 L
¢, HIRT + AICAR 2 K B 41 21 p-AMPKo/
AMPKa 7 1 FC {5 F PGC-1a .\ TFAM %5 19 32 34 7K F
FH& , p-mTOR/mTOR 5 [ LA REAR () P <0.05) ;
HIRI + SR-18292 21 K R F4H 4+ PGC-1a 1 TFAM
FEAFEB KR (P <0.05) , p-AMPKo/ AMPK
Fl p-mTOR/mTOR & [ & 3k LB TC i 2 A8 b (P >
0.05), 5 HIRI + AICAR 4 [t %%, HIRI + AICAR +
SR-18292 2 K R ATLHZ 1 PGC-1o Fl1 TFAM
KKK (P < 0.05) , p-AMPKa/AMPKa Fil p-
mTOR/mTOR 2 [ & ik L {H L 8 F Efk (P >
0.05), L& 8,

3 g

HIRL 2 — i ZNES 5 MR I B 72, £
TR A H R 5 B O A 2 R A R T
B3 T AE BB o LRI S 4i

A a b c d e ku
p-AMPKa 64
AMPKa 64
p-mTOR 289
mTOR 289
PGC-1a 113
TFAM 29
GAPDH 36

1.5Fr ™a med
Nb He
[ c
*
10 = -

p-mTOR/mTOR protein ratio O
(=]
n

ANNIDIEa.D

\
MlE
p-mTOR/mTOR

2
p-mTOR mTO

=}
~

PEATA AT A AR LT, S 40 s R
T PR A A I 5 R R PR B B, AR T i
(9 TE 3 D RE LU IE JIF 2 U0 I i 2k e ™ L Ak
ZWE T F W, LR R R O LTRSS £ g
eI, S SRR, P o v O R 2 PN A5
AR, T T I B R AR fih 2 1 Pl R
SECANIET 5 [, 282U i B 45 B 4 L P iR
JULAR PR AE I , ATP A F T2 08/ , 2ok (AP0 3 i
SZIR M TG B HEAT I 3 A SR AN e R b 7
FET, SETMR O AU RE . AR 98 R 1 Te ] M 45 3k
BEL T F . TR LRSS TR0 I 45 R (8 7%, W %5 T
PR N 18] F) 2 K, K RUTF I RE A2 451, ATP HE 34, [R] i
mtDNA $% 1R A A 9 B BRR O6 5 PR 36 3 7K
ST AR AR, T P P 3 3o R T 00 M o A A
B RERB IR , VT S BT NE L BEZ B, 5 Lu et
al "HFFE S R — 8, RN LR R B R
PR RS A K5 ) 01 R TIT R L 91 B35 AR YT HIRL F
HRGER

AMPK {F Jy — Fift 40 0 B % 1% Jg% 2% , % 3iF W1 16
Thrl 72 3 580 TT AR 5 2801 A= 49 % A By
i % 45 s I AR b B A B I T AR B S 4

B, 1532 md
= NbL He
E [ ¢
3 3 -
£ 1.0 7=
s %E
£ =
=
= ks = |l
= p-AMPKa AMPKa p-AMPKo/AMPKa

1.5Fr Oa m=d
Nb He

1.0F

0.5F

Mitochondrial related protein ratio

B8 FAKXRAFALH AMPK/mTOR 5 SEHAMLHAEEXEAREKFELE (v 25,0 =8)
Fig.8 Comparison of AMPK/mTOR signaling pathway and mitochondria-related

protein expression levels in liver tissues of rats in each group (x +s,n=8)

A ; Pattern of protein bands;B:p-AMPKa/AMPKa protein ratio in liver tissue; C: p-mTOR/mTOR protein ratio in liver tissue; D ; Mitochondrial relat-

ed protein expression levels in liver tissue;a: Control group;b:HIRI group;c:HIRI + AICAR group;d: HIRI + SR-18292 group;e: HIRI + AICAR + SR-
18292 group; * P <0. 05 vs Control group;*P <0. 05 vs HIRI group; ® P <0. 05 vs HIRI + AICAR group.
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The role of PGC-1x mediated mitochondrial biosynthesis in the protection

of AMPK agonist against hepatic ischemia-reperfusion injury
Ao Yu,Zhang Xuyang,Tang Dan,Liu Gongwei, Huang Dan,Cai Zhifang
(Dept of Hepatobiliary Surgery,The Second Affiliated Hospital of Zunyi Medical University, Zunyt 563000)

Abstract Objective To investigate the role and mechanism of PGC-1a-mediated mitochondrial biosynthesis in
AMP-activated protein kinase ( AMPK) agonist anti-hepatic ischemia-reperfusion injury ( HIRI). Methods SD rats
were randomly divided into Control group, HIRI group,HIRI + AICAR group, HIRT + SR-18292 group and HIRI +
AICAR + SR-18292 group, with 8 rats in each group. The rats were intraperitoneally injected with AICAR (500 mg/
kg) or SR-18292 (32 mg/kg) before operation,and then the HIRI model was established by non-invasive vascular
clamp clamping method. The samples were taken 24 hours after reperfusion. The contents of alanine aminotransferase
(ALT) and aspartate aminotransferase ( AST) in serum and the levels of malondialdehyde ( MDA ) ,superoxide dis-
mutase (SOD) and adenosine triphosphate (ATP) in liver tissue were detected. HE staining was used to observe
the pathological changes of liver tissue. The level of reactive oxygen species (ROS) and the changes of mitochondri-
al membrane potential in liver tissue were detected by fluorescence probe. The copy number of mitochondrial DNA
(mtDNA) and the mitochondrial biosynthesis-related genes PGC-1oe,NRF1,TFAM,UQCRC2 and other mRNA ex-
pression levels were detected by qRT-PCR. Western blot was used to detect the protein expression levels of
AMPKa , p-AMPKa, mTOR, p-mTOR, PGC-1ac and TFAM in liver tissue. Results  Compared with the control
group , the levels of ALT and AST in serum and MDA and ROS in liver tissue of rats in HIRI group increased, while
the levels of SOD and ATP decreased (all P <0.05). At the same time, the mtDNA copy number, mitochondrial
membrane potential and the mRNA expression levels of PGC-1a, NRF1,TFAM, and UQCRC2 in liver tissues de-
creased ,and the protein ratio of p-AMPKa/AMPKa and the protein expression levels of PGC-la and TFAM de-
creased. The ratio of p-mTOR/mTOR protein increased (both P <0.05). Compared with HIRI group,the levels of
ALT and AST in serum and MDA and ROS in liver tissue of rats in HIRI + AICAR group decreased,while the levels
of SOD and ATP increased (all P <0.05). At the same time,the mtDNA copy number, mitochondrial membrane
potential and the mRNA expression levels of PGC-1a,NRF1,TFAM ,and UQCRC2 in liver tissue increased ,and the
protein ratio of p-AMPKa/AMPKa and the protein expression levels of PGC-1a and TFAM increased. The ratio of
p-mTOR/mTOR protein decreased (both P <0.05). However,combined with SR-18292 intervention ,the protective
effect of AICAR on liver tissue of HIRI rats was significantly reversed. Conclusion PGC-1a mediated mitochondri-
al biosynthesis is involved in the regulation of AMPK agonist-mediated protective effect of HIRI, and its mechanism
may be related to the activation of AMPK/mTOR signaling pathway.

Key words ischemia-reperfusion injury; AMP-activated protein kinase; mTOR; PGC-1a; mitochondrial biosyn-
thesis; AMPK/mTOR signaling pathway
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