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Electroacupuncture pretreatment reduces cerebral ischemia/reperfusion injury

through inhibiting the AMPK-Beclin1/Vps34 pathway-mediated autophagy
Feng Gang',Feng Weibin?, Qing Yun’, Tu Xiaohua',Pan Juan®
(1. Department of Bone and Joint Rehabilitation ,The Affiliated Rehabilitation Hospital of Chongqing Medical
University ;2. Department of Neurology,The First Affiliated Hospital of University of South China;3. Department
of Oncology,Bishan Hospital ,The First Affiliated Hospital of Chongging Medical University ;4. Department of
Neurological Rehabilitation,The Affiliated Rehabilitation Hospital of Chongging Medical University)
[ Abstract]Objective . To explore the effect of electroacupuncture (EA) pretreatment on cerebral ischemia/reperfusion (I/R) injury in
rats and its relevant mechanism. Methods ; Seventy—five healthy adult male Sprague—Dawley rats were randomly divided into Sham
group, I/R group, EA+I/R group, corpus striatum infection with adeno-associated virus—vector control(AAV-VC,an empty virus vector)+
EA+I/R group,and corpus striatum infection with adeno—associated virus—Beclinl (AAV-Beclinl ,a Beclinl —overexpressing virus)+
EA+I/R group,with 15 rats in each group. The neurological function scores of the rats in each group were evaluated 1,2,and 3 days
after a middle cerebral artery occlusion(MCAO) ;the rats were sacrificed 7 days after the MCAO,and their cerebral infarct volumes
were measured by TTC staining; cerebral cell apoptosis was evaluated by TUNEL staining; the protein expression levels of the

autophagy-related molecules LC3- 1 ,LC3-1I ,AMPK,and Beclinl were determined by Western blot;the interaction between Beclinl

and Vps34 was evaluated by co —immunoprecipitation assay.
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Results : Compared with the Sham group,the I/R group showed
significant increases in cerebral infarct volume and neurobe

havioral score (both P<0.05). The mechanism research showed
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Beclinl (all P<0.05) with increased formation of Beclinl and Vps34 complex after I/R treatment; meanwhile,the number of apoptotic

cells increased significantly. The above indices were significantly improved after EA pretreatment(all P<0.05). However, intracerebral

overexpression of the key autophagy-related protein Beclinl prior to EA pretreatment reversed the protective effect of EA pretreat—

ment against /R injury (P<0.05). Conclusion .EA pretreatment may play a neuroprotective role through inhibiting the AMPK-Beclinl/

Vps34 pathway to reduce autophagy.
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BEBR AT . mNSS P4 8 2R 538 Sk JRsi it |
SRR S S A AR, 45 T P40 A A e A 2 Dy B
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FAEE, DL IP SR R R EM R RS Bk
AR 40 WL = EP &AM input, FIAVEE S4B
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P=0.000) , &b FRPR XS M T REZA VT3 [ 52 1 22 5743 e i2
B X (F=23.416,P=0.000) , 3¢ H.PK 28 X # 28 Dy B 2= 3T 43 19
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0.05) , S B Z I REHLFA ; AT VR LRI E] & EA+I/RZL
KA TIRE= T4 W] B FEAIR (1 P<0.05) , $27R FLET T b
PR REEE MCAO AJ5 S N A 2 D) e Rt ; AT T
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S, R 2 FNSOIRAAR X I3 3 47 K T R AE AL 1T EA+
/R LA SE A /0 s A EA+I/R 20, AAV-Beclinl +EA+
/R ZAFEFEAE I 3 2 2285 53T (6] 2B) , Sham 2 /R 41,
EA+I/R 21  AAV-VC+EA+I/R 41 . AAV-Beclin]+EA+I/R 414%

2 B 45 B0 A B 4 B AR B 1) L 1 43 ) £ 0.05 £ 0.02,
0.28 £0.03.0.16 £0.04 .0.18 £ 0.03 F1 0.41 = 0.06, 353 12
53 (F=79.636;P=0.000) , J5 2255 ; 55 Sham ZHAH L, VR 2%
FEFCAR AR B T1 55 (P=0.000) ; 55 /R 41HH L, EA+I/R 410
AAV-VC+EA+I/R ZANHEFERFA R REAIG(P=0.003) , HHHEA+
/R 45 AAV-VC+EA+T/R AR L JC2E 7 (P=0.764) ; 5 EA+
I/R ZHAH H , AAV —Beclinl +EA +1/R ZH i 5 7E {4 F2L 0] 8 448
J(P=0.000), Pk 255487 . BB T4 30T A 50 2 K
Fl MCAO FARPIT 1E B B A FE AR BN, 17 Beclinl BEG 4% B 4
LB RTRI TR .

%=1 AAV-Beclini BEiFiFE S FHIAMEIT K B MCAO FARE MR MA ARG RIPIER (x £5,n=15)
251 1d 24d 3d 7d
Sham4] 0.22 £0.41 0.33 £0.49 0.27 £0.46 0.13+0.35
/R4 6.27 +0.74" 9.76 +1.04* 8.34 + 1.06" 438 +0.52"
EA+I/R4] 458 £0.63" 6.77 +0.82% 5.69 £0.61" 224 +0.45"
AAV-VC+EA+I/R4] 447 £0.75" 7.12 £0.93* 5.55+0.78" 2.02+0.57%
AAV-Beclin1+EA+I/RZH 6.54 +0.83 11.28 + 1.32~ 9.78 + 1.24 5.24+0.73"

T Fun=23.416, Py=0.000; Fyy1y=14.123, Py19=0.000; F.;=4.583 , Psyy = 0.012;a: 5 Sham 4 H#, P<0.055b: 5 IR 4HAHH , P<0.05 5¢: 5 I/R +EA

ZHEL /R +EA+ AAV-VC ZHAH L, P<0.05

AAV-VC+EA+IR4H .

AAV-VC+EA+IR 4 .

AAV-Beclinl +EA+I/R AAV-Beclinl +EA+I/R R I R R , . ol
NG T AAVVC, | |4 AR S Tl || TS | | e | | Hesfeits)
AAV-Beclinl 5 b REVFr REVFAY | | EIFSY || AUREHBUGE
[ l : ]
| l ]
0d 16 d 214\(1 ARE1d ARE2d  AKJF3d KF7d
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AL TTC B REERTERIE B. A LKA AEAFR

7 ra, 5 Sham A, P=0.000;b: 5 /R Z4H F , P=0.003;
c: 5 EA+I/R 4141, P=0.000

2 AAV-Beclin1 BB D HIK R MCAO FRGEHETLER (x +5,n=9)
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2.3 AAV-Beclinl i 4% o 4H FRAL 220, Y 69 K R MCAO K
JE RE 4B LA 22 0

1 Ao e A A BRI 3 A e A B R (A A — T
TEAEAR L, AT R AT TIUA B AR 1 PR A 95 B 1 Wt
S5 1 Se XA 35Kk G 7K b 2H 2R 88, Sham 4[] 38037
G20 24T TUNEL G 0 S i 41 41 TUNEL PHM: 4 g £k
17, WE 3 FR 76 MCAO FARJG , KRR 7K it 2 4038 3 A7
TUNEL FHE400 ;17 EA+I/R 20 TUNEL FHP4: 40 At B s 2b
AHXT EA+I/R 20, AAV-Beclinl+EA+I/R 20 TUNEL FA7: 2 fif
WL 28T, 5 Sham 44, /R 41 TUNEL FHPE
YA 43 L (5 S A 43 L) W & T (P=0.000) 3 5 /R
ZHAH L, EA+I/R ZHF1 AAV-VC+EA+I/R 20 TUNEL FH ¥ 4
JF 53 BT R (P=0.000) ; 5 EA+I/R ZHAH L , AAV-Be—
clinl +EA+I/R 41 TUNEL PRI 43 LG BH .34 (P=0.000)

TUNEL

(#2), VLLEAEGEH, f g dd AT A7 2080 K BMCAO
TR HE R AR 280 T, T Beclinl BB Hi B FL AL 2
BRI

F2 FBEKRBIRMIBRENK AL Sham HEERALALHLER
TUNEL FRMEHREEE S b (x £5,1n=6 )

4151 TUNELFH A M A 43 Lo/ %
Sham 0.45 £ 0.07

I/RZ 26.16 = 3.32°
EA+I/R4 12.34 = 1.74"
AAV-VC+EA+I/R4] 13.29 +2.36'
AAV-Beclinl+EA+I/RZH 35.48 + 3.45°

F{H 89.749

PH 0.000

7 :a, 5 Sham A, P=0.000; 5 /R ZHAH H. ,b: P=0.000; ¢ P=0.000;
d: 5 EA+I/R 4141 EL , P=0.000

DAPI Merge

h - -

. ---
N ---
- -- -

AAV-Beclinl+EA+I/R 21

3 BHEKXRAEFLM IR KPIE RS Sham AR EACRA LR KR IE TUNEL R EEF (200x )
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2.4 WwAFRAZE K R MCAO Fadi 45 69 5% 47 V8 A 5 k) B
I A K

it — W A WS S 5 B TROAL BEGT A 4 O
FHER ABFFET A W/ MATE U AR LC3- T A LC3- 11
TR . LC3- 11 A9IE B3 22 B A R i pric e
/R 1A EA+I/R 20K BRATEBE X A A 7K ik 41 21 B8, Sham 40
R0 24T Western blot K&l | 5 54 1&] 4A fT7R . 5
Sham 2 AH EE , 745 T MCAO F-AR )5, LC3- B BB B 14 m
(P=0.000);1.C3- 1 5 1.C3~ T bW 4% i1 (P=0.000) ; 5
VR ZHAALE , EA+VR 41 1.C3- B R 4G (P=0.000) ; 1.3~ 1T
5 LC3- 1 Hp i BIs/b (P=0.000) (£3) , 45 547 | B g
oAk F TR B MCAO Hili 451 493 1) A7 4P 1 FH 7T e 5 4 il 1 e
TEIRA 5 o BT R B AL BN W s 1 7 FH A R S HL
i, AHFSENS /R ZHH EA+I/R 2H K FUREBE 5 R 7K i 25 27
5§, Sham 2 [F)FB 3 M 20 23 rf [ Wi 4% 26 1 p-AMPK 5 Be-
clinl MFEEIATHHT, S5RAE 4B 7R : 5 Sham 2 AH L,
MCAO FARJ5 p-AMPK (P=0.000) 5 Beclinl (P=0.000) {3
UR41

Sham#H EA+I/RZH

LC3-1 —»
LC3-T —»

= =

T — — -‘

A. Western blot £l 1.C3 ik

Sham2H I/RA EA+I/RZ

e s, e

Beclin 1

- —

a—Tubulin

B. Western blot #lll Beclinl 5 p-AMPK #ik

IREIHA N 5 VR 4AAH H, EA+I/R 4 p—~AMPK(P=0.000)
55 Beclin1 (P=0.000) W] AR (3 3) o ASBFSEHE— 2R 5
PEHLPLIEIEXT Beclinl 5 Vps34 BUFHEAEFHBE TR , 25 55 40
& 4C PR, 5 UR AARLE, 45 TS , Beclinl 5 Vps34
SRR o PR LB FIUAL B 28 AP AT R I i )
AMPK-Beclinl {5538 B/ F R SCHLAY
2.5 KRASELCRRIES AAV-Beclinl T4 Beclinl 5 LC3-
Il A&k

Syilt— 2R B A TAL R T S0 ] AMPK-Beclinl {55
T A T W AR B 2 A AT K B SR A
VEAT 33 63K Beclinl, UMK 5A Fi78 , Beclinl 7E AAV-VC+
EA +I/R 4 (AAV -Beclinl +EA +I/R 41 A1 % 22 15 & 43 51~
1.00 + 0.00 F1 6.27 = 1.03, A E AH L 22 A G it=# 8 XL (1=
21.374,P=0.000), W&l 5B fi7R, LC3- 1 £ AAV-VC+EA+I/R
41 (AAV-Beclinl +EA+I/R 41 AH X} 235 543 51124 1.00 +0.00
1 8.43 + 1.32, I E A [0 22 57 A G it 2F 25 3 (1=35.413, P=
0.000)

Beclin 1 antibody

P I/R#H EA+I/R4
Beclin 1 _ -
Input

Beclin | | S S—

Vps34

C. S EBTTERIN Beclinl 5 Vps34 (AH EAEH

B4 mEmLEHHESRMER S BENEEX

% 3 Sham 4.I/R £2F1 EA+I/R £ LC3.Beclin1 5 p-AMPK #H3f Ri%E (x +5,n=6)

ZH 51 LC3- Il /a=Tubulin LC3-T1/1.C3-1 p—AMPK/a—Tubulin Beclinl/a—Tubulin
Sham#f 1.00 + 0.00 1.00 +0.00 1.00 +0.00 1.00 +0.00
I/R4L 5.25+0.79* 3.12 + 0.44¢ 238 +0.35° 4.86 +0.59¢
EA+I/R4 1.42+0.26" 1.12+0.29 1.48 +0.21° 1.65+0.31"
FAE 59.743 43.256 34.165 51.985

P1A 0.000 0.000 0.000 0.000

¥ : 5 Sham M, a: P=0.000, c: P=0.000, e: P=0.000,g: P=0.000; 5 I/R 414t ,b: P=0.000,d; P=0.000,f: P=0.003,h: P=0.000
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