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(HZ) B VB 4 P B R i ot 3 35 o7 B2 2 (post—stroke spasticity, PSS) A B B o /N i T 2 o WAk B3k 5 T F
H B AT A A PSS WY T REALEL SR R JH 7k B A i 3 ik ) 22 (middle cerebral artery occlusion, MCAO) % Ae =+ 9% 4 N-
H H-D- R 4 & B (N-Methyl-D-aspartic acid, NMDA) % &% 4 PSS H A | MALAHEK 10 R A RAE A BRF AL, F 4 A REERY
a6 20 RE AL AR A A A4, B4 10 R, AT T HUEM R b, B RIEHT 1K, %K 30 min, 43657 7 d;BF
A 4L Fot B AR HRAT B AR B, A AR Al T 7, B B 3h BT o0 L A BT KT 1 W 4E Xt PSS KRB 97 R R R
e, S 22 K B A 00 R BB/ B B 4 BLAR S A B T 45 45 6 73 2 F -1 (ionized calcium binding adapter molecule-1, Tha-1)
M1 BARE 4 & 48 AR 16( cluster of differentiation 16, CD16) M2 ZAR 54 & 48 1 4 (L 470E 206( cluster of differentiation
206, CD206) Y [ P& 3£ ; ELISA 3% F2 qPCR 34 A B B U fi & f & 48 Ji A % -6 (interleukin-6, [L-6) | & 48 /> & -1B (in-
terleukin—1pB, 1L~1P) . % 1t & ¥ B F—B (transforming growth factor—B, TGF-B) 4 EF1 mRNA RA B, ER H5HF R4 ki,
AR 2 K B 2 T B BT 2 B FHE (P<0.01), 815 ALK 7 1 B T £ (P<0.01),Iba—1 #12 CD16 FH 'fé?@ft?if&i%iﬁ%iﬁﬂ(&
0.01),CD206 FA P77 58 %k 3k % T M (P<001),1L-6 IL-1B && % mRNA %3k ¥ & _EF(P<001),TGF-B 4 & f1 mRNA k35 ¥ &
THE(P<0.01), 7677 Ja B A 4 H %, v 4 41k v 22 3 Bl B4 3T 20 B 1R (P<0.05), Bl B ALK 47 1A 2 £ FH(P<0.01) , Tha—1 [R5 L 3
JE R RD (P<0.05),CD16 [ 5 O0 88 )% & 15 1 B T I (P<0.01),CD206 [H 147 L3 JE £ 3k B % + 7+ (P<0.01),11-6 & & % mRNA
th 3k T (P<0.05),TL-1B 4 & % mRNA %% ¥ § T (P<0.01), TGF-B 4 & mRNA k4 ¥ B 7 (P<0.01), &t w4
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(Abstract] Objective To observe the effects of electroacupuncture at "Yanglingquan" (GB34) and "Quchi" (LI11) on
microglia polarization and inflammatory factors in the cerebral cortex of rats with post—stroke spasticity (PSS), so as to explore the
possible mechanism of electroacupuncture in alleviating PSS. Methods A PSS model was prepared by the modified middle cerebral
artery occlusion (MCAO) suture method + internal capsule injection of N-Methyl-D—aspartic acid (NMDA) receptor. Ten rats were
randomly selected as the sham-—operated group. After successful modeling, 20 rats were selected and randomly subdivided into
model group and electroacupuncture group, with 10 rats in each group. The electroacupuncture group was intervened with electroac-
upuncture at "Yanglingquan" (GB34) and "Quchi" (LI11) on the affected side, once a day, 30 min each time, for 7 consecutive days,
while the sham-operated group and the model group were only fixed under the same conditions without any other intervention. The
therapeutic effects of electroacupuncture on PSS rats were evaluated through neurological deficit score and electrophysiological
tracing; immunofluorescence staining was used to observe the positive expressions of microglia marker ionized calcium binding
adapter molecule-1 (Iba-1), M1 phenotype marker cluster of differentiation 16 (CD16), and M2 phenotype marker cluster of differenti-
ation 206 (CD206) in ischemic cerebral cortex of rats; ELISA and qPCR were used to determine the content and mRNA expressions
of interleukin-6 (IL-6), interleukin—1f (IL-1B), and transforming growth factor-f (TGF-B) in the ischemic cerebral cortex of rats.
Results Compared with the sham—operated group, the neurological deficit score of the model group significantly increased (P<0.01),
the indirect muscle tone markedly decreased (P<001), the expressions of Iba—1 and CD16 positive fluorescence intensity significantly
elevated (P<0.01), the expression of CD206 positive fluorescence intensity significantly declined (P<0.01), the content and mRNA
expressions of IL-6 and IL-1Bwere significantly higher (P<0.01), and the content and mRNA expression of TGF-Bwere obviously
lower (P<0.01). After treatment, compared with the model group, the neurological deficit score of electroacupuncture group decreased
(P<0.05), the indirect muscle tone significantly increased (P<0.01), Iba—1 positive fluorescence intensity expression declined (P<0.05),
CD16 positive fluorescence intensity expression was obviously lower (P<0.01), CD206 positive fluorescence intensity expression
markedly elevated (P<0.01), the content and mRNA expressions of IL-6 and IL-1B decreased (P<0.05), TGF-B content and mRNA
expression increased obviously (P<001). Conclusion Electroacupuncture at "Yanglingquan" (GB34) and "Quchi" (LI11) can effectively
reduce neurological impairment, decrease muscle tone, and alleviate spastic symptoms in PSS rats. The mechanism may be related
to inhibiting the activation of microglia, regulating microglia polarization from M1 to M2, and alleviating neuroinflammation.
(Keywords) stroke; limb spasticity; electroacupuncture; "Yanglingquan" (GB34); "Quchi" (LI11); microglia; inflammatory
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#77F— (ionized calcium binding adaptor molecule 1,
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T8200) ; DAPI Y i (I K2 it RAEW R A R
A, 575 :PN0015) ; Iba—1 Hitf& .CD16 Fip 1Ak .CD206%T
R (R A HARAG R A ], 575 :10904-1-AP
16559-1-AP [ 18704—1-AP) ;IL-6 . IL-1B . TGF-B
ELISA 5 & (E ¢ B ALY RHEA BR AR 57
5. YD-30219, YD-30206, YD-31072) ; TRIZOL( 3

[ Invitrogen /A 7], 575 : 10296028 ) ; NMDA Z {4 (3%
[ sigma 23 &), 85 . M3262) ; 1% 2 FE 2 44 (Merck
KGaA R3], 5245 :P3761) ; MACO i (L5t vy
WRHEABRA R, 5355 A43040)

R BRI AARE A (i BB AR A IR A ]
TS SA-150) ; A FHil (R st e )1 F A BRA W] 2
5 MFAG) ; S i — R PE TR EH R B AL AT AL (TR
BEy7 A, 845 :025 mmx25 mm SDZ-V); 43
HREETH(SEETHERMO A F], #45 :Nanodrop lite) ; %¢
e B PCRIYL (FEE Applied biosystems 23 H] , 5 .
StepOne Software) .
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L, ShlkIe I RICA, 76 RCCA _EHIMRFL BT 7ERE 25
RCCA 733U R 5 mm Ab3Y—/INET DA PR A 2R
&% RICA W, IAJT ik il ATREE 18~20 mm, 7£
BT AT B e A HAkEedi A . BJS7E RCCA %
LA N AL E ek 5 A W AE S HE RS
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2023 448 43 &

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn 2259

IMESEUER 0~1 g, IR A& B, TR
HEATEEE 2 88 NGRS 56 2 RINZETE S
0.9% AT
1.4 FHAE

A5G IS 1 RKTFhe , B ) (e
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SR EA TR B S AT 1 min BOFTER I
(ZEAiE5%% 180° AN 4% 80 IR /min) , FiHiH
LT ASCRE AN 7 B R B W] — 2 LA, IF
e T2 SR BH B SR CEE R AR BB 2 7 ) 0]
TN RN 80 Hz HLE N 30V, JAYTIREE
AR BB SN BR0GRT TSN 30 min,
BRI GESRT T d, TR 75 [F] %
S N OGHEATIURE E AT LT,
1.5 WMEIERREN A E
1.5.1 Zea Longa MIEIIREGRIATESr 435 TRYT
B %K AT Zea Longa # 28 T BE 45132307,
PRI [ ARMRE 3 0 23 (Crh i) ; X}
AT 3 1 2 CREEMZA ) 5 I-A TR 1]
XHUBES% T 2 43 (Fh EE 451005 ) 5 3 37 SICA TR ]
X, T 3 s (R ; T H B SEE
WL 4 5 WA S8 2 e R B ARG
1.5.2 AR IR R MIE 2K T 43
B TR T7 RS 8 FH BL-420F A= MIHLAE 2 Ge Al K
SURIEEALEK g, BRLH BEALZEEL 6 H K B B IR
PRI FEL AR 3 57T A R BRI (22 1 80) e Dl Sk LA 2
W, — MR R AE R BRACE BT i, B4R o — et
ik G AT SBL-420F AEYINLEE RGAHE 44T 0.5
g Ja far, B 3 mA, FREEITR] 30 s, iid BL-
420F 77 BT sk U™ A B RS, AT DA SR BR
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1.5.3 GRS Y TR I R BT i A0 i 2 /1M
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RO 235 o s SRR AR FE A B, AR BAILAE R 3 1
FER, O T e A AR KRN 49 2 5 H 45 250 ml,
TEVK bW Sk IO 732 ke it A0 e 5, o R T s Mot
KA 5 um JEEYI R, BOKARHAS Y, B
HITH, PBS PR 5 minx3 K ;3% AL S A
10 min,PBS ¥4 5 min3 IK; fILA 0.5% Triton X-100
B E IR HCE 10 min, PBS 9% 00 L0 = L1
ZEIREH 30 min; 7E 37 CAAF T A —$i Iba—1
(1:500) .CD16(1:300) .CD206 (1:300) 8 & 2 h
AGFEHIFER 1 h A TSA-570 5 30 min,
PBSPEW 5 minx3 IK; it SG /T A DAPL %4 5 min,
PBSYEY 5 minx3 IR, 3 7,4 CHROGIRAE, DO
WG T IS R B HOR BUBEALILEE 3 5k U0
kD) BEHLIEE 3 ASPLEF (400 1) , ] Image—Pro
Plus 6.0 3PF50 AT 4 AT 1 26 T34 9% B A

1.5.4  ELISA JEAGI K SRk i A i iz J5 98 5 PR 1
i 1z ] ELISA V4G DN R St 1 A0 Ao Kz Jox 48 i Bl
T IL-6 1L-1B8 . TGF-B & &, KEIRITFE 7 K
A= ARSI 25 TR BRI BB Sk A AE 45 2 A K R, 7
UK HRGHUBCHE NG , 43 ke il A B 5, 7326 TR AT
EWN,TE-80 CUKFETRAF. B 50 mg VRATFZ BT ZH 21
SR, AR i BT S T ] R | SR T AR (AR
450 nm PFEAANM FEAEA YIRS REAE

1.5.5  SERFDEERE B PCR AR K BB i 0] Kz
X AAE 1Y mRNA Kik Rk 3 HOR
BRUBUIE 2t 12 T 20 ORI S e, I A SRR, e R
U AL ERNA W 5l DNA JE 1 HZE0
SE B PCR VAT SC I PCR $744 . &3R5 LA B-actin
HNSHERN R 2744 it 1L-6 1L-18 . TGF-B
1) mRNA AR 5 19 i a4 T g A ) AR
ARG 5PN 1,

*1 BVEEFEPCR3IWFET

FEH A4 FR BYIF5(5°~37) £ bp
1.-6 1E] : TGAGAAAAGAGTTGTGCAAT 127
S8 : TTGTTTTCTGACAGTGCAT
IL-18 1E[A] : TGAAATAGCAGCTTTCGACAGT 119
S8 : AGATTTGAAGCTGGATGCTCT
TGF-B E[7] : ACTACGCCAAAGAAGTCACC 132
S : ACTGCTTCCCGAATGTCTG
B-actin 1E[] : CTGAACGTGAAATTGTCCGAGA 148

JZ 1) : TTGCCAATGGTGATGACCTG
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SR HI SPSS 25.0 #RAFHEAT AT A B . BT A B s
PEATIE AR 7 2555 R 50, 5 A IE A 43 A 14
P “xts " BN AT B IEB AR “M(QR)”
ik, L) LA AR R R %
G3HT, 5 25 IHERE LSD 15, )7 264855 K H Tamhane s
T2 3% AL IESA AR ARG, $4L) P<0.05 FoR
ZRAGIFEE X,

2 &R

2.1 BHKR Zea Longa MEINEEELIRITES LLER

IRITHT TR R BIE G 3, A 22
REGRP B0 ; SR T ARA L, 53 AP K Zea
Longa PFI33 715 (P<0.01) , $2 78 it il 2y ; HAR Y
HGHRAHRRZ B 22 5 TG0 75 L (P>0.05)
BITIE , ST ARG, BRI KR Zea Longa PF
ST R BT (P<0.01) s SR AR L, H g2 R B
PR D) B BT 43 [ AR (P<0.05) s HHL T LIT4MA
T IR HBARIT T E PR (P<0.01), TERE 2,

K2 BAKXRBITHIG Zea Longa M IHBEHIR

S EERIM(QR) ,n=10,57]

415 IRITH RITE
RFARE 0(0) 0(0)
(T RIVEE] 3.0(1)%* 2.5(1)%*
R 3.0(1)%* 1.0(1)*4

e SHEFARY AR, ##P<0.01; SHTIL] HAS , *P<0.05 5 SIRYT i
HeA:, 24P<0.01,

22 HHXREEENK DL

IRITRT, ST e, Ay P 2H i A= B
{14 ] 422 UL ke 00 5006 B i B2 1R (P<0.01) , i B ABE 780 )
F N s LRI 5 B b 2 ) 22 S 0432478 X
(P>0.05) . JAI7 5 AR LH A1 LSk 7 80 AH LA
AL BT 2 (P<0.01) 5 {H L A1 20 [a] 432 JUL 5K ) %k
(B AR 20 B S5 TH 5 (P<0.01) 5 H L AT 43R 7R 4L
(B L IRYT AT 25 TR (P<0.01), TELER 3,

x3 BEKRATTRIEEHENK S LR (345 ,0=6,g)

20 5 JRITHI BRI
BFARA 2.612+0.595 2.71320.559
R 0.427+0.163%* 0.51720.085%*

2R
F SEFARL I, #+P<0.01; S A, "P<0.01; 51697
A keds, 224P<0.01,

0.342+0.142%* 1.122+0.228%44

2.3 FHHKXRRMMAKRER Iba-1,CD16,CD206
PR FRIL LL 52

EHBRTF ARG L, AT ZH KBRS i 0 A Bz o rh
Iba-1,CD16 25t Rk - FH(P<0.01),CD206
SRR IR R (P<0.01) . SHUZAARLL
B 20 R B i A DR B B P Tha—1,CD16 ~F-3550'
98 BF 2235 R % (P<0.05,P<0.01) ,CD206 14758 51
JEFIE ETH(P<0.01), PFERIE 1,
2.4 B4R K FRER I A B R FE E F 1L-6.,1L-1B,
TGF-B &8 mRNA EEE

ST AR LA b, 55750 2 R Rt 400 K A B o
W IL-6 IL-1B8 & & mRNA Fk 8% FTH(P<001),
TGF-B &1k M mRNA ik 3% TR (P<0.01); 5%
RIZAAR LY, , BB 2H R BRI i A i Bz v 1L-6 118
S MemRNA 655 .3 R (P<0.05,P<0.01) ,TGF-B
it MmRNA Rk FFH(P<0.01), TEILFE 4—5,

T4 FBEKRERMmMIERE R IL-6,1L-18, TGF-
BB (345 ,n=7,pglg)

4151 -6 -1 TGF-B
BFRH  549.31+31.74 263.61£32.43 4 018.93+137.03
BRI 1414.40£96.69%%  621.47+18.83%* 2 366.11£175.03%*
R4 925.47+47.61%  430.11+9.58" 3 095.76+119.40%

I ST ARA R, *#P<0.01; SHEEIZH LA, #P<0.01,

x5 VRAKBABERIL-6.IL-18 . TGF-B B mRNA
FRIALLER (w£s ,n=3)

Zibill IL-6 118 TGF-B
RFARE 1.061+0.053 1.001+0.040 1.000+0.008
BRI 4.01220.684% 1.96320.183**  0.51620.058**
CERA 2.944+0.126" 1.369+0.048" 0.787+0.016*

0 ST AR, #+P<0.01; 5 AIL] UL, *P<0.05,#P<0.01,

3 itig

A R AR ZE | T T R B A i U
G LA 20, IR IR 2 R G Z —
R EDE - IERC) HiC s “F B A%, BH B SR ik
i, PSSR BRI B SR X B A
BRI SR il XIS RE A S v KU B A 2
REPRIZ!,  FHEE SRR b 531 o T B A R M 22 0 A2
A FHREZR 5 7, o e mk” , Bt it RE A8 1%
0 IV, AT ME 45 2 A%, BTl = 2 FH
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B HE AP Z DI RE RS, MG R, PSS HH
PRI T g K A0 PR, i TL—6 1L-1B Fl
TNF-a, /] I, PSS 5 R4S HOKF-4% UIAHCR, K
HL T P B S5 | il i BB G 2V OIS, | il At
S PR LI () 23S R A2 4, T R AR E TR
RN, BEARHUAA AR AE KT, AR 3E PSS H35 iAk iz
BIREMR A .

MG J2 JAE SR AR R 2, MG A Rl 9
GEGREANME , S AR 28 R G N I 1 T S B 4% 7E
IR T30 2870 K P Bl rp R A AR R,
AFRARIET MG RIS B0 " B SRS, 4EFF
HX P2 RGE VRIS AT s ITERNG B I & A J5 , S2 45k
LTI R 3 A S 53+ (damage  associat-
ed molecular patterns, DAMPs) , MG %% BT | H:
B TR AL R b AR R A 2R AR Ak Bl 5 9k
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