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M1 X (motor cortex M1,iz 3} % 5T M1 X)) #47 tACS Tl ; EA+T ZHEHUHL ET 455 tACS Tl ; S 2H 5 M4 7X
JiR 30min/IR , EEE 7 Ko E TR R (B)—3E L5 7 K (D7) i i 285343 s B—D7 A7 K i b 2 ik At it DX 1)
MR, TSR LA 5 D7 B U RT-PCR 5y A4S BRI Fr) S - 240 B T B PRl A 28

45 B 2 HUES (neurological deficit scores, NDS):2h D1}, M4 EA 4] T4 . EA+T 415 S 41AH L B35
(P<0.05);D3.D5 D7, S 2 5 HA A AU b 2B R M2 A5 2 HL 8545 i (P<0.05) . EAZL T4 EA+T
LA TE) A i 3 22 57 (P<0.05) s M 20 2h . D1.D3.D5.D7 5 B A L i 3 FJH;D1.D3.D5.D7 5 2h Al b 1 3 B¢
(P<0.05). MLyt : EA+T LS SAISTE2h I R D1 ETF D3 B R EA MM D3 I ETF; 1 MZH7E D1, D3 .D5
A5 A A AR L34 B 2 TR (P<0.05) . RT-PCR:IZ 87 T ACHE /T (S RELA) : EA+T 411 RA LR E /K A 12
(cysteinyl aspartate specific proteinasel2, Caspase 12)2ik R E LT T4 (P<0.05);EA 4] EA+T AR T FH 4
Z-1p(interleukin-1p, IL-1B) MZHHRLE A SR LEFIFESZ K 1 (nucleotide-binding oligomerization domain-like re-
ceptor pyrin domain containing 1, NLRPla)¥J B ZE LT SL1(P<0.05). Hilil[X 2534 : M 21 PR 19X D 380rF 5 2
F#0G % 57 [F 7 4 (activating transcription factor 4, ATF4)3&ik i3 T HARAAL (P<0.05) s M L1 B itk 4i s -2
FE[H (B-cell lymphoma, 1-2) 35 5T S4H EA 4 . EA+T 41 (P<0.01) ; M%) Bel-2 156 X 2 1 (Bcl-2 associated X
potein,Bax) .Caspase 12 4HAfIEEIEA fos(cellular oncogene fos, fos)YJE3E =T SAL(P<0.05).
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Abstract

Objective: To establish right middle cerebral artery occlusion(MCAO) model in rats and to investigate the
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mechanism underlying motor function regulation by transcranial alternating current stimulation(tACS) intervention.
Furthermore, to dynamically observe the effects of electroacupuncture combined with tACS on neurological defi-
cit scores(NDS), cerebral blood flow, inflammatory-cell apoptosis gene of MCAO model rats and to explore the
mechanism of cerebral and neural regulation on motor function rehabilitation after cerebral ischemia reperfusion.
Method: Forty SD rats were randomly divided into sham- operation group (S group), model group (M
group) , electroacupuncture group (EA group), transcranial alternating current stimulation group (T group) and
electroacupuncture combined with transcranial alternating current stimulation group (EA+T group). After 2 h
ischemia-reperfusion, EA group was given bilateral Qu chi (LI 11) and Zu san li (ST 36)electroacupuncture
under anesthesia. Right M1 was selected for tACS in T group. EA+T group was treated with EA and tACS to-
gether. S and M group were treated with anesthesia for 30min per time, for 7 days. The data from before
modling (B) to after modling (D7) were recorded, including neurological deficit score and blood flow of the
right middle cerebral artery by laser doppler flowmetry. RT-PCR was used to analyze inflammation-cell apopto-
sis gene expression at D7.

Result:Neurological deficit score: at 2h, D1, M group, EA group, T group and EA+T group increased signifi-
cantly compared with other time(P<0.05). At D3, D5, D7, S group decreased significantly compared with oth-
er time (P<0.05), while M group increased significantly compared with other group (P<0.05). EA group, T
group and EA+T group were significantly different in all times(P<0.05). At 2h, D1, D3, D5, D7, M group
increased significantly compared with B. At D1, D3, D5, D7,
that at 2h(P<0.05). Blood flow: EA+T group and S group decreased at 2h, increased at D1 and decreased at

NDS decreased significantly compared with

D3. EA group increased at D3. However, M group decreased significantly compared with other group at DI,
D3 and D5(P<0.05). RT-PCR: motor cortex ACt analysis: Caspase 12 in EA+T group decreased significantly
compared with T group (P<0.05), IL-1p and NLRPla in EA group and T group decreased significantly com-
pared with those in S group(P<0.05). 2**“ analysis in ischemic region: ATF4 in M group increased significant-
ly compared with that in other groups (P<0.05); Bcl 2 in M group increased significantly compared with that
in S group, EA group and EA+T group(P<0.05); Bax, Caspase 12, C-fos in M group increased significantly
compared with those in S Group(P<0.05).

Conclusion: Electroacupuncture combined with tACS can modulate the inflammatory response and inhibit cell
apoptosis through regulating ATF4,Bcl-2,Bax,Caspase 12,C-fos and can be a new strategy for the treatment
of ischemic stroke.
Author's address Shanghai Research Institute of Acupuncture and Meridian, Shanghai, 200030
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1.3.2 HAFAL(EA) < S ARG 3 I B4 HE A I 378 s 000 it
DX s SR 2h, SRR T #EA T HUET T 100, K BRI
1 52 (IR AT T2 ) PO 2 = L | it R4 T 4T
i, = H i R 29 0.20m, $2 SDZ-11T7Y
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W A B A 3 I Xy ik ) T2H . AR 2h, 7
EA i 19 [A] 15} 5% i tACS - # , & v T 75 ) Ja]
30min, FELETHIT K, N 117 RE
1.4 SEHEPR

141 KREARGIES: 80T (B) Bl P 2h
(2h) &R 1R (D) GEBES 3 R(D3) a5
555 K(D5) RS 7 K (D7) 552K FH Zea-Longa
P Ok 4T #f 2 Bk 451 7F 43 (neurological  deficit
scores, NDS),24r i Rkt Eph 2 imes e 122
AT ZE AT L U, AT B T 22 53 43k
o0 PSR G U287 =131 07 N VAR N = W o i [
1015 5 443 HANRE A A4 156 , BIKEREAG. $F5r k2
G3—4 7 FE PRI BRI Hh 3l Tk BH 2 A2
1.4.2 i A g 00 A 0 K i w20 B AR ot DX 358 o
(B, 24 BT 7R B A2 i F Bh e 5%, B UGE S ) >
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L, ML IAEHE 1 #57  PU (perfusion unit){H .
1.43 RT-PCR: 4 RT-PCR il & 4% 2H K Bl e 1fiL [X.
HIE 8 57 2 0 SR AE - A0 I T AR DRI R g e 3k - R4
ZA PR 1K f# i 12 (Caspase 12) IR F I/ & -
1B(IL-1B) X AT RRZE & ZE RAL G5 0 A 52 X 1 (NL-
RPla) | [N JiT X 1 % AH 5C 8 1 006 % S I 7 4
(ATF4) B i 41 AR -2 £ 5 (Bel-2) \Bel-2 426 X
1 (Bax) . 4l it 98 K& [ fos (cellular oncogene
fos, C-fos), R/ ACtH1 2234703 H7 o
L5 Geiltaobr

I3 I SPSS 24.0 #4748 153 A1 , NDS F il
I 37 0 A 0 54 SR Y B R 2R Aty 2240 #
DLYRARME 25 30K, LSD A I LA 4 1) 2% 5, Xof 2
HEARER 2E 10437 , 26 Shapiro-Wilk K6 B S & 75 1E 28
4347, LA Mauchly” s K 562 75 2 BROE R %, 4 58 B
YERL, 2 25 28 8 B s g ; TG 28 AR IR, 43 B
2 A E R0V s RT-PCR Bl 45 & 1IE S50 B
255%, AR 2 08 R R R 07 2000
(ANOVA) , LSD & He 5 2 2R 1) 22 5, SRS IES S
AT 2255, AU B3R R ST FE AR Krus-
kal-Wallis 56 , ¥k P<0.05 M 25 54 B &R X,

2 #ER
2.1 NDS b#

NDS ¥ 43T i st (0] £ 76 28 BAE T, 2h B, M
H EA4H T4 .EA+T4INDS PE5r 5 S HAH L B %
B (P<0.05) ;D1 A , M4 EAZL . T4 .EA+T4 Y
S LB EIE ;M4 EAYS T4l . EA+T 414
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LU 2538 0 s EA 415 T 2140 b i 3 B AIK (P<0.05) ;
D3.D5.D7 8, S 415 I Aih 45 241 AH b i 2 AL M 4L
55 A A5 2 A0 FL S 35 in (P<0.05) . EA 4L T 4.
EA+T 4145 B[] 3545 1 Pk 25 53 (P<0.05) ,2h . D1 5
Bt % ETF ;D3 JF4R 5 2h D1 A EL 3% T BE,
{2 D3.D5.D7 i 5 B A A 3 T (P<0.05) ;M
20 2h.D1.D3.D5.D7 5 BMHL % EFF;D1.D3.
D5.D7 5 2h M LL 2 3 F K ; D5 .D7 5 D1 AR L i 25
FF%;D75 D3 D5 A EL B FFE(P<0.05) (B 1)
2.2 s

EA+T 41 5 S 403978 2h i) R % . D1 Bt |} . D3
IR EA 4L A D3 I Tt 1 M 417E D1, D3 . D5
ik 5 FLAth 25 AH L2 B 25 T R (P<0.05) (B12) .
2.3 RT-PCR
231 Bz sh )2 ACtH AT T4H5 EA+T 4
) Casp 12 A HLA B PE2E 5 (P<0.05) ;S 415 EA

ZH EA+T 2H 1 IL-1B AH HU A i 3814 22 57 (P<0.05) 5 S
415 EA 4] EA+T 41/ NLRPla Ml Lb A B & 1E 22 5
(P<0.05)(&l3).

2.3.2 BRILANEINIX 20450 . MZH ATFA 1
F ik 5 H A A LA e 2 35 0 (P<0.05) s M 41 Bax
1 2235 5 H A & ZHAR LE S 2 5 (P<0.05) s M4
Bel2 A 5 S 241 EA 41 . EA+T LA L 2. 35 4 fm
(P<0.01) ;M4 Casp 12 HyRI5-5 SAUALL & 1 n
(P<0.05) s M 41 C-fos FY 21K 15 S 41 AH HL 2 25 B
(P<0.05)(1414).
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I i 2 v i D ) AR BIL TR A BiF 5 s O 2
S I M A, AR AR SRS Bl A N A
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25 UL AT S A8 W I GO BRI 3 o i i g AN T LA
X PR A TP, 148 B M A58 A LA KA SZ A6
IR0 R ST TR T AR, B A bt 28 R A ik £
PR SEIARIE . ABFFE AR ZETT  RAE/IMA P9 T
I Bel-2/Bax V- FIRLR A9 & P I AR I R AR
iR 2 11 7K firk Tl 25 9 S AH DG PR B 5 o, AR 1T L AT
454 tACS X MCAO A5 1Y K Bl 48 i - 240 i 4 1 3k [A
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TS, Bl A5 i ke P9 3 (1-R) B[] 4K

TEAEAR B ™ 5, ph e D RE N, IL- 18, 2Pk /MA
NLRP3 i, fh e gi e g T, IL- 18 (-511) C/T £
Ak AT BE 5 I SE AT G, T TNF-a (-238) G/A G
K, At R R PR TR 1 32 AR S0 s A ke TR Y
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153 | 7B P P 25 28 88 A 0 LA 5 e S A e 2 v e T
M FH OO B8 0 4R 2 (PTGS2) S b 8 58 B 0,
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i e O e (S i P D e i DN D e RS s 2

www.rehabi.com.cn 167



Chinese Journal of Rehabilitation Medicine, Feb. 2024, Vol. 39, No.2

A

AHIFSE S 21 i S A T I3 228 8 M, SRR
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BN, H 3k AT AE — B M 4L R BRI 41 41
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122 7K 45 5 25 R AR5 P JoE I I 384+ O JE BT Cas-
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