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B4 3 (cysteinyl aspartate specific proteinase,Caspase-3) , Bl "% % & % & 48 % & & %4 3 (light chain 3,1C3) P62, %A L &K G
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KRG, BIR am A%, ¥4 m Bax, Caspase-3 Fo P62 & ik /K- 5F 54K Bel-2 Fo LC3 ik K, 3 Ao dm L B T 5, AR K Atk B &,
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Investigation on Resveratrol Regulating Mitophagy to Alleviate Oxidative Stress Injury and Apoptosis of
Gce-1 spg Cells via AMPK/mTOR Signaling Pathway

SHI Shuanxia'”, WANG Jitian’ , SONG Cheng’, WEI Luxiao’ , ZHEN Xuerong’, HUANG Bingxue’, YAN Yixin'* |
WANG Lingl * (1. Reproductive Medicine Centre, The 940th Hospital of Joint Logistic Support Force of Chinese People's Liberation Army,
Lanzhou 730050, China; 2. School of Clinical Medicine, Gansu University of Traditional Chinese Medicine, Lanzhou 730000, China;
3. Gansu Provincial Key Laboratory of Stem Cells and Gene Drugs, The 940th Hospital of Joint Logistic Support Force of Chinese People's
Liberation Army, Lanzhou 730050, China)

ABSTRACT: OBJECTIVE To observe whether resveratrol can alleviate oxidative stress injury of mouse spermatogonium by regula-
ting mitochondrial autophagy through AMPK/mTOR signaling pathway. METHODS  Control group, H, O, group, H, O, + RES
group, and H,0, + RES + Compound C ( AMPK inhibitor) group were set up, and each group was given the appropriate treatment.
Cell viability was detected by CCK-8, SOD, MDA, GSH-PX, LDH and ATP levels were determined by kits, mitochondrial membrane
potential was measured by JC-1, MitoTracker ® Green FM was used to detect the morphology of live cell mitochondria, Hoechst 33342
staining was used to detect the rate of nuclear apoptosis, cell ultrastructure and mitochondrial autophagy changes were observed by
transmission electron microscopy, and Western blotting was used to detect the expression levels of apoptotic proteins Bax, Bel-2,
Caspase-3, autophagy proteins LC3, P62, and pathway-related proteins AMPK, p-AMPK, mTOR, and p-mTOR. RESULTS H,O0,
promoted oxidative stress damage in Ge-1 spg cells, activated the AMPK/mTOR signaling pathway and mitochondrial autophagy,

EEWA  Hl 8 HERHIE ST RITEE) (21JRIRAL88) 5 Hlt & F AR &1 PE B (21JR11RA013)
TEERN ARE, &, LR A WG 1) AL R 2 CEWAEE: B, L W B, BB WESE 7 1) : AR R 2 5 Al —
L0 W, A BRI B EEAAE UG Tel: (0931)995191
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increased the expressions of p-AMPK/AMPK and LC3, and decreased the expressions of p-mTOR/mTOR and P62. RES could allevi-

ate oxidative stress damage in Ge-1 spg cells, further increase the expressions of p-AMPK/AMPK and LC3, reduce the expressions of

p-mTOR/mTOR and P62, and promote mitochondrial autophagy in Ge-1 spg cells. AMPK inhibitor can reverse the protective effect of
RES on oxidative stress injury of Ge-1 spg cells, inhibit the activities of SOD and GSH-PX and increase the levels of MDA and LDH,

reduce the mitochondrial membrane potential, increase mitochondrial damage, destroy the nucleus, increase the expression levels of

Bax, Caspase-3 and P62, and reduce the expression levels of Bcl-2 and LC3, increase cell apoptosis rate and reduce mitophagy.

CONCLUSION RES may promote mitochondrial autophagy and alleviate mitochondrial oxidative stress damage and apoptosis in Ge-1

spg cells through AMPK/mTOR signaling pathway.

KEY WORDS:: resveratrol ; hydrogen peroxide; Ge-1 spg cell; AMPK/mTOR ;mitophagy ; apoptosis
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DP<0.05;5 Hy 0, 41 [k #,2) P < 0.05; 5 H, 0, + RES 41 [t #%,
3)P<0.05,

A — the cell viability of different groups; B — the level of ATP in different
groups; VP <0.05, compared with the control group; 2)P <0.05, compared

with the H,0, group; 3)P <0. 05, compared with the H,0, + RES group.
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Fig. 1 The influence of AMPK inhibitors on effects of RES
in the viability and ATP of Gc-1 spg cells. n =3 ,x £

2.2 AMPK # #| 7| 3 RES 7 Ge-1 spg 40 fig & 1
BL A5 # B % v

5 Control 4 [t #¢, H,0,4H GSH-PX ,SOD 7k
F-REAI, MDA [ LDH JK - F /& , 42 RES WAk 2 )5
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Tab.1 Comparison of oxidative stress indicators. n =3 ,x s
Group GSH-PX/U + mg ! SOD/U - mg ™! MDA/nmol + mg~! LDH/U - L.-!
Control 92.77 £2.54 80.69 +2.41 1.59+0.53 45.27 +0. 80
H,0, 16.83 +1.49 1 39.47 +2.05 1 7.89+0.60 1 89.97 +1.24 V)
H,0, + RES 114.26 £4.92 2 80.75 £0.94 2 2.85+0.54 2) 61.40 £1.01 %)
H,0, + RES + CC 84.09 +14.80 3) 41.31 +1.493) 5.88 +0.57 3) 87.16 +0.31 3)

I 5 EX AL, VP <0.05;5 Hy0,41 ke, P <0.05;5 Hy0, + RES 41 He 4,3 P <0. 05,
Note: )P <0.05, compared with the control group; 2)P <0. 05, compared with the Hy0, group; *) P <0. 05, compared with the H,0, + RES group.
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A — mitochondrial staining results of different groups of cells; B — mitochondrial fluorescence intensity in different groups of cells; )P <0.05, compared with the control

group; 2)P <0.05, compared with the H,0, group; 3)P <0.05, compared with the H,0, + RES group.
2 AMPK #1471 4 RES £ Ge-1 spg 48 i &b KA F 89 %90, n=3,x=s
Fig.2 The influence of AMPK inhibitors on effect of RES on mitochondrion injure of Ge-1 spg cells. n =3 ,x =5
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3P <0.05,
A —JC-1 staining results of different groups of cells; B — red/green fluorescence intensity ratio of different groups of cells; P <0.05, compared with the control group;
2)P <0.05, compared with the H,0, group; 3P <0.05, compared with the H,0, + RES group.
3 AMPK 7 %] 7| %t RES £ Ge-1 spg 40 il & b (R B o (L3745 B9 0. n=3, X £
Fig.3 The influence of AMPK inhibitors on effect of RES on mitochondrion injure of Ge-1 spg cells. n =3, x +s
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A — Hoechst 33342 staining results of different groups of cells; B — apoptosis rate of different groups of cells; )P <0. 05, compared with the control group; 2)P <0. 05, com-

pared with the H,0, group; 3P <0.05, compared with the H,0, + RES group.

B4 AMPK 40 #| 7| %7 RES £ Ge-1 spg 40 il == F By % . n=3, X x5
Fig.4 The influence of AMPK inhibitors on effect of RES on apoptosis of Ge-1 spg cells. n =3, x +s
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Fig.5 The influence of AMPK inhibitors on effect of RES on ultrastructural damage of Ge-1 spg cells.
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!
$° §5°
0, oY B
SR S S ©

el ; \ S8 ey
p-AMPK - ‘ 62410 oo G0t gof

. ~ .
AMPK | S— — — s ]62x10‘~ LC3 1 16x10°
LC3ll 14x10*

p-mTOR| G . w— E— |289X103

PO2 | o — \—j&xmf‘
mTOR| G — e — —IZSQXIO3

-— 31%10°
bactin | WD GEED GENP ww— 13110 VDAC m :
I Control Hm Control
204 C :
2) B H,0, = HO,
1.5 B3 H,0,+RES B H,0,+RES
3 H,0,+RES+CC 3 H,0,+RES+CC
1.0 -| 3)

D

Relative protein level/VDAC1

Relative protein level/B-actin

p-AMPK/AMPK p-mTOR/mTOR LC3I/LC3 1 P62

A~ TR 2H 2 S B B 1 23 5 B — N [R) 2 240 M e 1 5 € — S [R) L 240 O B 2 A OB 3 35 D — S R L4002 Pl Dl 5 A9 s 1 ud R 2 L
D P <0.05; 5 Hy0,41 4,2 P <0. 055 5 H,0, + RES 41 H458,3) P <0. 05,

A — expression of pathway proteins of different groups of cells; B — expression of autophagy proteins of different groups; C — the optical densities of pathway protein bands in
different groups of cells; D — the optical densities of autophagy protein bands in different groups of cells; )P <0. 05, compared with the control group; 2)P <0. 05, compared

with the H,0, group; 3P <0. 05, compared with the H,0, + RES group.
7 AMPK #0713 RES ££ Ge-1 spg B i XA K E# & AREFHYH. n=3, x5
Fig.7 The influence of AMPK inhibitors on effects of RES on Gc-1 spg autophagy and related pathway protein expression. n=3,x s
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