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UHE] B89 SRR XSRS A RS AT e L. 735 A 40 SHENE SPF 2% SD K RLFEAL
ISNE A, AR, BRI, B, B 10 K. AT AR, 25 [ B AR A BT KUt
TBTT, R ZH 34T 2o ke v Kk TP sh ik P 2E / P YE (middle cerebral artery occlusion/reperfusion, MCAO/R)
BRI 2%, BT R 2L HEAT ZARik MCAO/R A2 ) 2% IR FH R B K 7R 9T o 4 ZELAE RIS B0 E AT 44 o o &2
CatWalk &AM ; BEHAIT ARG HEAT 2, 3, 5- =R RME (2, 3, 5-Triphenyltetrazolium Chloride,
TTC) Y € W %2 i 45 BE 175 ., 2 A 4 BN iF (Western blot, WB) . 4 9% )6 k6 I /b 98 fist Joi 41 g %% 5% 6] 7
2(oligodendrocyte transcription factor 2, 0lig2) EEEHFIE. LR ST HMHELEL, A ZH 5w FE AR
WEHR (P<0.01), R BTE R T (P<0. 01), VUG RS0 B 2 gt (P<<0. 05), 72 il I3 56 2 B /s (P<
0.05), WB J f e ¢ YAt iz 2 J2 J2 X 011 g2 Rk (P<0. 05, P<0.01) « SR L, A2 B4 K SR A
SRR I8/ (P<<0. 01), AR B4 i (P<<0. 05), IEHEA 2~3 d KDY #5239 in (P<<0. 05), i H)E 3~
4 d KRR IR B B8 FE RS K (P<<0. 05) , WB 2% Fe e 5 A UAE B Bz 2 L J&] BRI AL X 3 01162 FaB 3N (P<<0. 01) .
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Effects of electroacupuncture at Fengchi (GB20) on motor function and Olig2 protein around motor cortex
ischemic lesion in MCAO/R rats CHEN Liijia', ZHANG Yingjie’, HAO Lingyu', XU Mingshu®. 1.Shanghai
University of Traditional Chinese Medicine, Shanghai 201203, China; 2.Shanghai Research Institute of Acupuncture
and Meridian, Shanghai 200030, China
[Abstract] Objective To discuss the plausible mechanism of electroacupuncture at Fengchi (GB20) in treating
cerebral ischemia-reperfusion injury. Method Forty male SPF-grade Sprague-Dawley (SD) rats were randomized into
a blank control group, a blank electroacupuncture group, a model group, and a model electroacupuncture group, with 10
rats in each group. The blank control group received no intervention, the blank electroacupuncture group received
electroacupuncture at Fengchi, the model group underwent model preparation with middle cerebral artery occlusion/
reperfusion (MCAO/R), and the model electroacupuncture group received MCAO model preparation and

electroacupuncture at Fengchi. The four groups of rats were weighed and observed with CatWalk gait detection before
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and after the electroacupuncture intervention; after the electroacupuncture intervention, cerebral infarction was
observed using staining with 2,3,5-triphenyltetrazolium chloride (TTC), and the protein expression of oligodendrocyte
transcription factor 2 (Olig2) was detected using Western blot (WB) and immunofluorescence. Result Compared with
the blank control group, the model group rats had significantly larger cerebral infarction areas (P<<0.01), lower body
masses (P<<0.01), slower limb swing speeds (P<<0.05), smaller left forepaw widths (P<<0.05), and lower expression of
Olig2 in the motor cortex according to the WB and immunofluorescence results (P<<0.05, P<<0.01). Compared with
the model group, the model electroacupuncture group had significantly smaller cerebral infarction areas (P<<0.01),
larger body masses (P<<0.05), faster limb swing speeds 2-3 d after modeling (P<<0.05), larger left forepaw widths 3-4 d
after modeling (P<<0.05), and higher expression of Olig2 around the ischemia lesion in the motor cortex according to
the WB and immunofluorescence results (P<<0.01). Conclusion Electroacupuncture at Fengchi (GB20) can up-
regulate the expression of Olig2 protein around the ischemia lesion in the motor cortex, reduce the cerebral infarction

area, boost the recovery of motor cortex, and accelerate the recovery of the affected limb’s balance and stability in rats

after reperfusion.
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(primary motor cortex, M1) X, J& T A4 zh Bk A i
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[t hE B o fEB M B R S5 26 4F T, 4l
W56k G B R

HLEHRIT 2 G A 5 12 8 D) R b G 1) 3 EE R
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1 MRS5REE
1.1 LR

SPF ZklfElE Sprague Dawley (SD) KB 40 H, 8~
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[SYXK () 2020-0009] o 5546 = 1] 77 2% A Nk e
=12 h:12 h, Eif& (25+1) C, ¥ /% 55%~65%. )
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Imager 600, 35[E i@ H B AF]) ; UK HL (CM1950,
MEBRR AR ; et BT (BX53, BAK B [E A R
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0. 36 mm MCAO ¥k (2636A4, 1L PEIRBHE A TR A
A]);2,3,5- = KK G Y & M (2, 3, 5-Triphenyl-
tetrazolium Chloride, TTC) (T8170, HE L KK E
BHEA AR ; SRk (R510-22, Bk @A BB
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(49708, Cell Signaling) ;HRP kric It il $ifA (7076,
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Cell Signaling) ;HRP F5ic BBt He $t &k (7074, Cell
IgG H&L  He Bl (4409, Cell
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SKFH 0.25 mmX 13 mm B4 &5 ) P B Rtk ¢ (e Ar
BT BE R T S5 B AL R L TR B TUIRE ) TR
JEZ) 6 mm™ o BRI S B ERAIT AL, SRAES, E
N 2 Hz, B39 3~5 mA, LUK H- 58 2 £o8 1, Ik
J7 30 min. A H 1 &, ELEIT 5 do
1.5 WEIEHR
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FRABENLIER 4 RO, 4% FE 10 7 Sbe R B BRI £
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4 min, FARBIW K, b i BH 325 g, B 56 B Rt
TTC Gufi s Bl AR S Yu el . AR ZH S e 2
Tl 3% K B A% ot R P R 24 4 min, W3k S5 1 I 34
B, B SRR RN, TTC R gutn, (RS 2 1y
10 32 B 7 J2 5 00 ) R i 98 9 Y SR, 4% % IR
T 24 h JoRERERR R BLK  CREEEE 3 1 I Fr 18 Bl iz S ik
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VIR B TTC Yt I Y 252t 4, 37 ClE e i
H 5 min. MEEGLMEE R, EMHSLIX NALth, BAEIX Y
Hf . HFENAERSLE & N EITEIGERE, H
Image J 1.51 #AFHE M SEIIAR I AT 2347
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4 CUKFH &R E 30 min J5 T AU R A AT SI 2 A3,
KRB LB T 4 CEoblth, 28K E N
# 12 000 rpm. HFA] 5 min 347850, LB, H
THEAST. H BCA TAEMBATE RN E. KA
WB %, ¥ L FERN 95. 55 ng [FF Al 100 CHN#4 5 min,
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LUK 73 B9 2 1, PRI I O T, 5%BSA P, i N —
Prolig2(1:2 000),4 CUKFEMF A IE# . TBST VML
JEE 4 YR, BFIK 5 min, BN 40, =R E 1 h, FX
R 4 IR, BFIK 5 min; BRI S1MBE PVDF B, &
T RARAE G K BB I i B SN Image J1. 51 84
BEAT 2% K FEAE 43 M o
1.5.4 Hyguduikiill 01ig2 B EHRIA

REFEBRE K S B Y) R, K3 BT PBS Hhig
Wi 3 IR, BV 5 min; TritonX-100 25 J8i% 20 min, 5%
BSA Z=ifE M 1 h; A —$t 01ig2(1:200), fEREH
4 CHFEIER. PBS BE 3 UK, B:X 10 min, BEGIAR
FARC I =4, 37 CWEH 1 h, PBS ¥ 3 ¥%, 4K 10 min,
TN DAPT BB 5 G K ) 2 J5 P48 W g AT 3 v,
M SE R, IR SN Inage J1. 51 5 AFHE1T 5
JEARFEA T
1.6 SitEHEE

K H SPSS25. 0 BAFHEATHHE AT S it £F 5 IERS
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J5 2255 LU SR IR 35 07 22 43, T LU ABcadE 4% LSD v
ANFF B Dunnett 925, #4240 [ 1) 55 T EL
FH S0 & 7 22 53 0, W R BRIEAS 3R — o0 07 22 9%
T, AN R BRIE AT 38 WK A Greenhouse-Geisser 12 IE
g3, LLP<0.05 Xz BA G E L.

2 #HR

4 AKFIEFLERLLE

R 1 AE 3 T, 5728 (4, A A AT
FRUE R IR (P<0.01) ; 5B LR, A et 4H
FEIRIAR B3 ks (P<0.01) o

F1 AEAXRELXEREER (X £9) BLLm’
5] n FEFE A
THH 4 0. 00=£0. 00
HEHIH 4 0.26+0. 03"
PR A2 4 0.12+0. 02"
T HHEH 4 0. 00+0. 00

WS AAE Y P<0.01; SR R Y P<0. 01,

E 3 48K TTCLEE

2.2 4HEKXKRIKRRELLE
R 2 AT, 4 AR OSSR & LhE, 25718
TGt %25 (P>0. 05) o R 2H SRl g 4 I AR S

I~4 d PRSI TR, 52 B4, 2R 50
TR (P<0.05) o HREAYHLEHALIGIE)S 1~4 d 1457
EHBRBA L, ZRIF 50 (P<0.05) .

FT2 MAKXKRHERELEE (X *9) Bf:g
A5 n G ERE 1 d HERE 2 d ERSE 3 d HERE 4 d
A 10 265.80+10.51 277.80+6. 20 267.90+14. 71 287.60+3.92 301.70+9. 19
A2 10 263.90+6. 14 229.70+10. 41" 210.20+18. 54" 205.20+21. 60" 206. 00+32. 03"
WAEAR 10 263.80%5.61 241.604+17.10"7  239.60427. 76" 236. 40433. 31" 241. 80435. 94"

EEEAE 10 271.80+11.21 274.50410. 41

279.10%10.28 284.20%11.02 293.00+15. 71

5 AA R U P<0.05; SHR4 LI P P<0. 05.
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1~4 d VBB R A AW R, 2R 5E
Giit e L (P<0.01) o HEARYHEHALIGRE 2~3 d Y
JRCHR BN P B R AL W] RN R, 22 R A Gt

5, ZRBLG ¥R L (P>0.05) o A IE RS
#3 4HAKRCatwal kSELWARBIBTNRE LR (X £ 9)

N (P<0.05) .

BAimm- s

RS2 d

HERE3 d

R E4 d

415 n A EHJEL d
L) 10 1 273.734+100.54 1 287.98+193.94
R 10 1 286.16+221.49  683.42+401.31"
MBI ETZH 10 1 345.694140.49  629. 514579, 00"
FHMEAH 10 1 442.474127.34 1 450.63+186. 79

1

1

269. 87+89. 03
378.93+420. 74"
776. 89 £490. 70”
424.85+171. 98

1

1

271. 264200. 99
338.09+385. 97"
880. 29+475. 01”
385.02+246. 15

1

1

253. 134+117. 98
713.04+313. 40"
927. 48 4+342. 16
303. 37£210. 19

5 AANE " P<0.01; SHAHLLE ¥ P<0. 05.
FT4 MBAKRCatwal kESLWEARFIZENRELE (X 9

B imm-s™

25 n AR EHEL d G2 d WRE3 d R4 d
=kl 10 1 397.67+116.47 1 484.26+187.10 1 445.45+137.12 1 441.78+125.86 1 396.19+118.13
BRI 10 1 529.11+232.93  755.29+408.97"  511.90+562.44”  408.03+438.43”  867. 624392, 00"
MAYEETFZH 10 1 528.194170.69  776.48+643.26"  887.28+534.25” 1 051.15+522.91” 1 100. 15+343. 74
A 10 1 629.63+131.02 1 691.88+199.13 1 619.35+191.04 1 602.95+256.20 1 556.93+212.26

SR AANE Y P<0.01; SR 2 P<0. 05,
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B mm- s

21531 n AT RS d ERSE2 d ERE3 d IS4 d
AH 10 1 256.634+148.52 1 298.80+186.19 1 285.04+75.36 1 334.39+245.41 1 243.69480. 09
TR ZH 10 1 278.00£207.85  586.274353.88"  355.57+391.39"  348.39+395. 54"  743.47+337. 53"
MEAYEETZH 10 1 350.994197.44  581.01%£561.09"  731.61+518.857  876.39+474. 18"  947.56+299. 61
FHEEE 10 1 421.49+131.24 1 374.70+152.19 1 391.51+194.64 1 358.78+206.03 1 290.34+218. 81

WS AAE Y P<0.01; 5EERIH HE Y P<0. 05,
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A 10 1 482.02+193.96  707.60+389. 08"
MERIE AT 10 1 511.994195.19  758. 504624, 59"
FHMAH 10 1 595.284144.26 1 580.73+161. 97

1

1

464.51472.06
483. 73+523. 39"
880. 61 £520. 30”
576. 58 +238. 24

1

1

475. 67+£132. 64
366. 38+403. 14"
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1

1
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465.37£117. 45
823. 08 +373. 75"
033. 974323, 64
493. 59+243. 79

5 AANE VP<0.01; SHHLLE ¥ P<0. 05.
2.3.2 A4 KR ICED 58 B 45 SR b3

R7 AHKRCatwal kSELWARIBIMENEELLE (X £5) AL mm

45 n pey i BEJE 1 d G 2 d ERJGE3 d WG 4 d
=AA 10 19. 78 +1. 62 20.95+1. 05 21. 1+1.31 21.65+1. 52 22.03+1.07
HHYZH 10 19.97+1.09 15.19+8. 53" 9.39+10.02"  10.06+10.89"  17.70+6. 66"
AR HL T 2H 10 20.61+2. 21 12.83+9.10"  15.22+8.65 18.64+7.757  21.28+2.49”
7 H L 10 21.32+1. 64 20.57+1.75 22.11+1.53 20.73+2. 48 22.47+1. 47

5 AANE U P<0.05; SHHLLE ¥ P<0. 05.
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B 7 W, 4 2K RS A CED B8 FE LU, 22 R34
TGt L (P>0.05) o AR, BALLLA R AR
EI1 5 B 5 B R T B 34, B F 2 U 2 G R B A
TS MRS 1~4 d 22 17 JTCED 58 B 35345 11 4 0 S 4
(P<0.05) » HEAIHEHAHIERS 3~4 d Ao JTVER % FE
PR 2 B SR 48 0 (P<<0. 05) .

2.4 AEKREEHRMAEABKMEALO g2 EARIL
mE 8. W 4 Wi, 5 MR, BEAH KR
0lig2 iKWk (P<0.05) ; SR AL LA, IR 4
HOKHR 011g2 FRIKEFEH N (P<0.01) .
#8 44HKR0lig2 ERENFTIEELE (X £9)

2H 51 n 0lig2
=HH 3 1.0040. 23
LRI ZH 3 0.45+0. 20"
RS 2] 3 1.2540. 247
A 3 0.93+0. 21

WS AHAE Y P<0.05; SEERIH HE Y P<0. 01,
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defyifl  BUSE PRORAHE g
oligz | o 0 SN s 370

Boactin | —— G e S | oL

E4 4BAXREERLEELMLOIIg2 EAFRIKEIKE
2.5 44K 01ig2 FIRATEE
HE 9. B 5 v, 57 FAH I, HRAH KR
0lig2 FikBE WD (P<0.01); SRR L, R
HLEFZH KR 011g2 SRR 1IN (P<0.01) .
R9 44AKR 0lig2 EHRABELLE (X 9

2H 5 n 0lig2
E{=E] 3 95.30+16. 83
HLRYZH 3 50. 37 +5. 68"
HORY 2 3 138.94+10. 84”
T EH A 3 109. 09+16. 38

5 HARE Y P<0.01; 5EERIH HE Y P<0.01.

VA AT AM ;B OB C AR B A4 D NS AL
5 44HDRETFRBAREN 01ig2 ik (X 200)

3 TWig

AEI SRR Zea Longa Z8A81EEE . MCAO/R
KRR, FRA TTC ettt AT RIRAIE, Catwalk 5
BRGVFHIRFIZNHE ST 45 R R W, EBAT 4 20K 8
VU AR B0 FE 5 2w B B e FE R gt 2 e X, iE s
LAY 2H 55 A58 W - 2H K SRAE BN T8 B B B R I, A T
BN B B B, 52 AAL L, Z R ARG EE

S, $R7R B 4 (1) MCAO/R K B PE B A 32 5 T AR B,

HAFTAT 4 LRI zhRe A —3 . BE RIbiRTT
5d J&, R TTC YLt M52 MCAO/R K B FEZEAE ., 45
R 2H 5 2 1 A R AR T AR A AE B S
BRI YETT J5, FLET2H DK BRI AR 8 T AR A5 2 4 e 2
TN, $E 7 B AT IR A i e L B e R M
PN o FE BT B TR AR BN K SR DY B 18 B, 58
IZEN P AVEE VI OG . MK ROKINIZ 3 5 2240,
SEON 58 2y T8 55 52 A () FE s e, 00 s ke, 2 DRI AR A2

TR AR AR A o TE 0, K BB T H 5 IS
SRR R, BB W K GE Y PR TSRS 4n 3l
A, T MCAO A7 F83 K B F T D v f i A3 1 [X 4 44
1, BT e, AR R I, ah & AR
FRZELH R IR T 25, IR L A 32 3 B 2 45 05 5 i
FEM CRRUED) , S0 A5 PR Ik SR A BT TR R BBy 25
KH Catwalk H& RGMET R KRS0,
SRR, AR SRS B e IR B Bl B T e, e
I B 58 P2 WS ) AR e B K BRSO TR 4 7 I
SRBNE EERE N, el BN TE R W] B K, SRR A Kt
B0 BRGSO, IR B BT A 2 5 R A A K
=

JiBg s AL J T R R 2 < TR R Y, AR A DA
BB RENA, WKE I R BE LS bR A AR Sk 2
E o BT T o SRR A 3R T o RORGLEEAT BT 7R,
R [ B e o AR R RARGE ™ R,
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HL BT Rl I S5 50 2 v BB IS B D e, 2 H AR AR
. ARSI TR, AT IR DA R s SRk
P Bk IR BRU R RR 2 D RE A5 45, SR b 22 m] 24, A5 i
S I J5 40 2235 BN AE B D) RE AT LK R, 31X 5 AR S50 (1)
g5 — 2.

FL XU 5 A v 3 Bl B A ) LA AL v AN B
o /D IR Joi 40 R A #4480 52 B0 40 I 4 10
T2 DX 31 2 R ot 4 o e I %) 15 00, R A v P
JEIE . ML S, BB U, D SRR
I B R R o Rt /D S R 4 M
Wb, BERE ML, el R KBk ERAE 5, BRSO
WS H TR T, R 4 M MR S AL
0lig2 5/DRELGAMML 73 A 5%, 2 R ot 4 i 44
I (0ligdendrocyte precursor cells, OPCs)4+4b
N R R R R 0lig2 25, G
FH, 01ig2 ik 3Rk ] DA 34 48 1 4H il 51 1 s 24
(171 S SR 4, 3341 011g2-NSCs (NSC-derived OPCs)
AT AR 52— 28 A B SRR B 42 1 D B 4 /)
BRI AR Th REBRASUREIR ™ o AT AT AR 3t 2D 9 e J 4
PRI, 446 5 s A e A P A T RS T, T e
/G % I 240 M 4 KA e A 4 B AR i /D SR TR 4 s,
AR I SR AN AT A T ARG N o B T Xt I8 3
S JE Sk LA B X8k 011 g2 ek AB L HEAT A5, WB A1
GBI e RN, B KRR 0112 BEARIBR T
H A kb o BB R JE, AR FAH A KRR 01182 BRI
IRER NG 2 o WEE R HET FRAT X rT AR I i
0lig2 HEFREMER DRI mAIMIGTH . Fikgs R
W, B X AR 1 MCAO/R K Uz 2k i J# Bl AL X
B, 011g2 B EFRIkL, (R D RR o 40 i s 5

T DL 25 BRI A AT, 2\ g HUER XU A
PR KB Iz h ae g, HALHI AT RS B 01ig2
HERIE TR > TR T 40 MG A O . AHASLER IR
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