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WE B# KT REREZMELZ AR (TMS) 3T K 35 Bk Z (MCAO) R XK KI5 3 7 ik wy
W B LB EAERAE . ik R B MM Sprague Dawley X R 30 2, R Longa X B & A ik & 5
MCAO R | F R F R ko A 5T PR AR TR FRM2, Fms, F4e R, KEH 1 R#AT
TR, 2R ALALEE 2 G R TR TR 2 A= F A3 4 #1482 5.15.30 Hz rTMS T, #1380 5%
80% T3 #4835 F) AL (RMT) , RSB 18] 3 s, 18] BR BT ] 6 s, B3R 41 2604, 4T R1K/d,E 8 F R
14 do ERBARIE3.7.14 d KA K BAYZ I AL 8 I F 5 (mNSS) 3745 K R 0947 2 2 fE S 5142 ; KRR Grip—
Strength Meter #k /7 3+ 3% 4% K R a9 &M LN A . FIAL R G, KA ELISA X A &40 M 4148 & s e/ Z — 18
(IL-1B) . & @ a2 —6(IL—6) AT B 3L B F—a( TNF-a)&F . K Western blot 0 2 % fik g % E &G
95(PSD—95) . & fik & & 1(Synapsin—1) \#F Z T4 & & (NeuN) F2 B— L3 & & (B—actin) & & K-F, &R
D mNSS: 5 Ffarsdg A F A1, FRM2. FRA3FRS 3.7.14 K mNSS 3 8 B A 3 (P<
0.05), HAA ML, R FFAA1,FTRA 2, FTRAA3FRE 3.7.14 KR mNSS ¥ 2 £ 4K (P<0.05)
LHabpmabsr, FMAl FRA2, FRA3FE3.7.14 KR mNSS#H A 2 % 5 (P<0.05), @ LpEIHRA:5
T FRAT A B AL AL TR T2 FIRA3 TE 3.7 14 R LN A 39 2 4K (P<0.05), HAER
LHMER, AR TR FTIRA 2, THA3 TP 3.7 14 R LR A B R L 5 (P<0.05), 5AFRak
B, Tl T A2 TS 3.7 14 R LI A ¥ B F4(P<0.05), FTA3 THE 3R LEINAH A
FAK(P<0.05), @ HEMRKmEKF . GERMLE SFBE FREL, TFTRA2, FRA3IFMA14 d)g IL—
1B.IL—6 34 B B #AK(P<<0.05), *F B4 F A4 2 TNF—a 39 B #4K(P<0.05)., HaFmarss, Fm1,
F@2, F A3 FA14 dJE IL-6. TNF-a ¥ 2 £ 5 (P<0.05), @ R akTHMEEE EXAKF HHEA
A bE PR TR 2 TR 3 T 14 dJ& PSD-95 NeuN 381 2 & % (P<<0.05) , s B4 F 7483 T
14 dJ& Synapsin—13 8 2 ¥ 5 (P<0.05), Har@artd, F41.FRL42F R 14 d 5 PSD—95, Synap-
sin—1.NeuN 34 8] 2 # 4% (P<<0.05), T4 3 F 1 14 d )& Synapsin—1 ] 2 £4&(P<0.05), &# ZHMrTMS
TR EMCAO B K R a9 4Y Z ) fb B Bt L EEE ) o ged B, AU T 5 A 2 AT 4 X 4
R F SV L R S &

KT WP REPAHRME; E 2 MR B Ak AP 2T RN KRR T
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IR 2 v J2 4 BRI LN 3 Bo sE A ok g £
J PR 22—, Jt H g Bk it 4 A% 45 o (ischemic stroke,
IS) 7 BT A3 i 7 v 2R B v o 4 S i B N
H 2 W A n T i 2 v BRE 52 2 0k B T A
(57 VPPN 15 Pa S o | CPN ¢ ¥
A5 B W LA o 22 B S B A AT T B
Hh T 28 UG R (repetitive transcranial magnetic
stimulation , 'TMS ) P L2 4 M iy AR T 18 5051
& LBz B T IR A R R
rTMS(>5 Hz) EAZAEHI T4 B2 J= , T DL H Ay
P BUERE A Y RIS B A5 T PR R A L A 5
S T S PR R0 ] S RE BN, )2 T I A TR
IBE YRR IR o AN IR 0 R U
Xof o A R S 1 S el AT BEAEAE 22 S R IRl A 7
LW RARIE Y 22 5, BRI BCR W AT BEA ], S
B VR T R A I (E o v SR RO AR T
RE S I IR A ME AN RS XU o B TE e
S ' TMS Y7 I 1T B8 23 1838 Jay AN 1 =42 GO L 0
HORATE RO A A 2 1 SR IX B AR
71N, T TSRO A 08 R B SR A A AR T
o R RO AR T B | i 28 i BE Ay, O
RS PRI, R AN (] 41 3 Y e A0 R A
RO T E SR AR R 7 R AN BT R 1 S 4L
VEFEHR ELA B o AT I A AN [R] AR g 43
2 0 08T TR i vh 2 Bk A %€ (middle cerebral artery
occlusion, MCAO) K B, R FE H X2 S DI fig i) 5% i J2
FERAEAE HIBLA
1 MR5ETE
L1 S8 554l

9 45 it B I 1 Sprague Dawley K R 30 H, {4 i
1 200~250 g, Wy [ L g e LR A W) R A R 2
Ao A S s IFERRHE A (25 °CL,45% ~65%
MR B SR 6 H OGBS E A 12 h, 7E1& 1
B IE], B RO 1 [ S sh )k
FEVFATIES : SCXK (37)2023-0009) ] o R HIBEHLAL
TRV KB R0 BZH BERLZH 9 1T
H2 THH3, HHe R, AR ITRE LilghE
2 R 2E S B W) AR PR D1 o WAL HE (R LS

PZSHUTCM2311140001) .
1.2 SEUS kiRt hiles
1.2 BRI PR P2, 43 2
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Longa 2 K Z& #1512 i & R BRAT I MCAO BEAY . AR
HIEE 287K 12 h, I8 1 5T 4 mg/kg 1% 1% 2 Lt %
B RRIR RN IS R BRI ER T 5 T4 AR b, A
BRS040 B, s T R R R o IO O P U
H K B2 3 em, Bl 5 85 KR i REZH 2, (i S vk
JZ WL S 5% 7048, 43 85 A i i Bt 2L 22 L, OF 0L
i Ak £ 1] K ST B2 T, /0800 S A M ] 4 £k 2
N5 SN Bl ik o3 SO S &% P I BB 4 g #A 1 B ik
JEF o3 A5, 75 8 A 0 35058 Bl kS, e 43
A5 A1 57 FEE U 125 290 S Bl ik, 4 5 o R eh 2 i s ik
PR AE SR Bl K o i FH 3 ik e e P4, 32 0 i 4T
1A B 200 P9 2 kG O sty FH 3l bk e e P 7 5 5
B KEEFLAL BT 1A /INET R /N AR
FATFF B KT | 22 1 1 K 2 A DA 2501 2 50y ok 4 22 25 P4 2
ik , 38 2 BE g et 2 0k 3 AR 10 K R E 4 A Ab 24
(2042) mm (e B S ARICHE A MLAS ) | 38 3 322 0 iy
(T 45 PR [ e ke o B TF ARG A2 15~20 min,
KEATHEAERE37 "Co #4822 90 min J5 4k H 44, F 0
SBIKAIE O gL IR SR RS A0

1.2.2 XPHRZL xRl oy g 4s , ANl dife, L
TR 5 MCAO B ] 454 ] .

K MCAO AR J5F 12 h #4751k — 28 FL U
(triphenyl tetrazolium chloride, TTC) %% €2, , 0] UL X H&
A 4 SR LT A TR B A o AR 4 A 00 Ak A5 IO
I JO RN J2 T S A0 A L, R a7 ik 41 21
S 5 A 5 AT €5 DX 8 Ok SR il X, #2278 MCAO
BERR AR ) . WL 1,

XA

FiAZH

B 1 MCAOIE&RFETTC R ELLE
Figure 1 Comparison of TTC staining after MCAO
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TR AEAE « 0 52 % P O DR 2 ik P FE S TR Bz 2l Iy RE Y R S ML

PL 4% 2R TS 12 h R TTC UL i A BE 5 A8
T MCAO AL B i P i A v () 4 A e
B FH P8R 5 I PR JRE il AR v iR AR . R
TR AL R /> F AR K, 3776 R 5 48 h 243t
B SR RE B A R AR K o A 4 R BT R 8%~
10% , H H AR Bl 52 B i SR 205, SR T sh Bt &
BN AL G750 o

1.3 T-HiJjik

ARJEH 1 RIEATTMS T {H FH MagTD # 5%
A Crp B IR AR A R ) A8 AR B 18 3 5 (R 3
WL BB, 4 Bl v e 30T R BROSUIY P Btk 322 2 v i 55 T
0.5 em &b o K ERTETH BEARZ T 45232 BRI, T4
FRI R B AR XS 22, 1 R/ d, LT 14 do WL 2.

Ty | 2 e 0%
PEf P P ppf
EDNCIO # >
TMS rTMS
SRl
T ek P
A< HitIx

y

bt

131 FHiZa 1 IO AR 5 He, JIER B2 R 80%
S Eis ) lﬁﬂ{ﬁ(resting motor threshold, RMT) ",
BT 3 s, ) BRASH ] 6 s, B R 1 2604,
1.3.2 THiZH2 RS 15 He, R R 80%
SEA4 RMT ', S35 hsf 18] 3 s, TR BRI 8] 6 s, B R
126019,

1.3.3  THIZH3 B30 He, JlR B h 80%
SEHRMT ' B4R 8] 3 s, [R]BKS B] 6 s, SR
12601,

134 XFHRZH K BRIk el R s o B, (U3
2 7E R

1.4 WEARbs

141 MZUHe HEEHEARE3.7.14dRHUE
i 22 Ty fig B 51 3F 43 (Modified Neurological Severity
Score, mNSS) " PE Ak A B BY 28 1) BE Bl RR B
mNSS AL FEZ S L JEAE I | 5 S R A
IR 45, B o 18 48 el 4r R 043, /5L

\. A (.

FIARL
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R
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Figure 2 Experimental mode diagram

ETwaRTEN

R RN P 2 T RE B A T 1~ 6 7 RN R
BB 5 7~12 53 R on B BRI 5 13~ 18 4p KR ™
R

1.42 AT RH Grip-Strength Meter /] i
(FEKH Ugo 24 ) , 5 : 47200) P4 R LAY SR A 1
BN TT o FEREAAR IS 3.7 .14 A K BB LA E
TARTI T8 W A% b, (B I ety 181 5, F2 44
B R BUR A o H B B K AR MRS IS kR
10 58 BRI B KA B, I 5 A8 A 1 SR LA
U JESEE A 5 U WU IR ) - R
143 EEZHLGAEKF TGS 8 R BURR
e i W Sk BBUK , oK B oy B AR ARG Bl B )= . R
ELISA 325 & K60 28 21 1 20 A 2 - 18 (interleukin-
18,1L-1B) . A 4l i/ Z -6 (interleukin—6, TL-6) . if
J88 IR FE I T — o (tumor necrosis factor—a, TNF—o) 7
o P BRIEGR G U] B ST AR BRI AL
by, IIACKH L A8 A0 3500 98 S VR TR LA,
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N0, e D RO B, AR A A v it
LA 75 =

144  SERATIBPESE FERBKF TS IS 8
R BRURR B I I S RO , oK b3 e AR iz 3 B R
H LV BB R 1, R FH BCA BRI 58 fih f&
% & H -95 (postsynaptic density protein—95, PSD-
95) . Z il F 1(Synapsin—1) 1 £2 0% 8 H (neuro-
nal nuclei, NeuN) Fll -l 5} & 1 ( Beta—actin, B—ac-
tin) MR BE . AR AR 5 ERRGE MROR 5 S A AR
P, {8 11 SDS-PAGE HBEJIE HL Uk 70 28 - 56 I, il T
FHEF PP 15 mine ARGEHTAE T 4573 51 MA L
5 P W F B 1 —$L (PSD-95 . Synapsin—1 . NeuN | B—
actin) ,4 CHFF 7% . F TBST Ve R — 3 L W
(polyvinylidene fluoride , PVDF) fIi£ 3 ¥, 10 min/¥X o
YU Tris Z% vh 28 3 9 - w3 20 (Tris-buffered
saline with Tween 20, TBST) i 17 # B I 7E F£ K [
ZFRBEF 1 h, B TBST U % PVDF JIE 3 1,
10 min/Y o ERE % A ECL AL OGIE AT 5
SRAEFIKEE 5347

1.5 i)k

K H SPSS 22.0 Ge it # Ak i AT 8 s e b o TH i
PERHIR AL ZS 2040 LA (245 ) 2R , 24 HeR FH B
R Z50r, AL W H AR H LSD—t Al Turkey K
5. P<0.05hZEFHAGIEE X,

2 # B

2.1 SHTHIANIHR) A mNSS EEER

R i 0 i U W TR N B4 E N
Fidl 3 T Wiss 3.7, 14 K mNSS BB | T} & (P<
0.05) . SBIRIZH []— B[] A LA, W REZH - T4
LT g2, T3 T 3.7, 14 K mNSS ¥
WHAL(P<0.05). 5 Xt HEZH [R]— a5 e g,
1T 2 T 3 T A 3.7 .14 K mNSS ]
B E(P<0.05), 514 1 [F—maS g, +
g 2 4] 3 T HisE 3.7 K mNSS ¥ g I (P<
0.05), T4l 3 T Hi4 14 K mNSS B g 5 L (P<
0.05). 5T FilZH 2 [ — B i) 5 L, T 104 3 1 i
55 14 K mNSS ] @ L (P<<0.05). W& 1.

F1 SATFHAE R E S mNSS FLE (v5) o
Table 1 Comprasion of mNSS in five groups at different times after intervention (x+s) Scores
4151 " T TH K TH TR FHE 14K
FERIZH 6 0.50+0.55 11.00+0.89" 8.83+0.75" 6.83+0.75"
Xf R ZH 6 0.67+0.52 0.8340.41% 0.8340.417 0.8340.41%
T 1 6 0.50+0.55 9.501.05"2% 7.33+1.03V9% 6.17+0.75"9%
T1id 2 6 0.33+0.52 7.83£0.75"2% 6.17£0.75"290 5.332£0.52"2%
T 3 6 0.33+0.52 7.3340.52V99 5.674£0.8229 3.5040.5512992

H 5T AT, 1) P<0.05; SR A, 2) P<0.05; 5 XA $6,3) P<0.05; 5 T Hidl 1 lhig,4) P<0.05; 5T

TiZH 2 HeEs,5) P<0.05,

Note: compared with that before intervention, 1) P<0.05; compared with the model group, 2) P<0.05; compared with the control group,

3) P<0.05; compared with the intervention group 1, 4) P<0.05; compared with the intervention group 2, 5) P<0.05.

2.2 SHT-HIANB A EER Ty bese

R T = i N TR B a4 N
AL 3 3.7 .14 K _E B 0 i ik (P<
0.05) . SRV ZH ] — B[] 0 bl A, X REZH T i 4H
LT 2 T3 3 T8 3.7.14 K EBANU11
B S (P<<0.05) o 5% HR 2 ] —Asf ] o e A,
W1 W2 T 3.7.14 K BRI 08 i
AR (P<0.05), T4 3 Tl 3 K F AR 9 &
FAR(P<0.05). 5114 1 [a]—f )k Fb s, +
2 T3 TS 3.7.14 K ERAN ) ¥ g
B (P<0.05) . 5T M4 2[R —mf ) s i, 1 i
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3T HE 14 K E AU W] S & (P<<0.05) . L
2.
23 SHTHi14 a)n )2 I RIEK T LLEs
LR i Ol W TR £ W R E N
iLH 3 F 7 14 d )5 IL-1B . 1L-6 4 B & B (% (P<
0.05) , % B0 T 41 2 TNF-o 34 B i TE AL (P<
0.05). SXTREAZE, T Widl 1 T Higl 2, T 1idi 3
T 14 d J5 1L-6, TNF-o ¥ B 5 25 (P<<0.05) .
Y midl1 ek, T3 14 dJ5 1L-18.1L-6
P AR (P<<0.05) . 542 thig, T4l 3
T 14 d J5 1L-6 B B AL (P<<0.05) . W3 3.



T PR « R R A 2 A A O RN Hh 2l ik P 2R R R Bz B D RE A S AL A

F2 SHETFAREE S _ERITA EEER (x+s) L)
Figure 2 Comparison of forelimb grip strength in five groups at different times after intervention (x=+s) of
2H 5 n R T 3K TR 7R T 14 K
BRIZH 6 121.93+4.74 45.76+6.94" 52.18+2.42" 53.21+4.10"
popitcEel 6 123.17+2.43 121.0845.20” 112.5247.227 116.51+£8.27%
T 1 6 120.38£2.43 61.9649.42V9% 65.77413.59"2% 84.934£5.38"%
+1id 2 6 122.27+1.73 81.63+£5.81"29% 92.05+6.99"29% 91.2046.422%
T4 3 6 122.58+£3.63 84.2045.56V29% 101.88+7.87V2% 105.98+4.81929%)

T 5 THHT LA, 1) P<<0.05; SHRIL AL, 2) P<<0.05; 5% IRZLILEL,3) P<<0.05; 5 T4l 1 HeAE,4) P<<0.05;5 T 14l
216%L,5) P<<0.05,
Note: compared with that before intervention, 1) P<0.05; compared with the model group, 2) P<0.05; compared with the control group,
3) P<0.05; compared with the intervention group 1, 4) P<0.05; compared with the intervention group 2, 5) P<0.05.

#3 S5ATH14d FIL-1B.IL-6 0 TNF-a 7K F Eb 5 () pg/mL,
Figure 3 Comparison of levels of IL-1f, IL—6 and TNF-« in five groups after intervention for 14 days (x+s) pg/mL
45 n IL-1p8 1.-6 TNF-«

REARYZ 6 76.9319.94 101.63+6.18 491.46+19.28

X REZH 6 28.904-0.26" 24.254-1.56" 196.574-24.39"

T 1 6 57.90+3.569% 77.90+£8.38"% 464.33+73.44%

T2 2 6 45.0642.64"7 69.30£7.28"% 373.18+52.10"%

T4 3 6 33.77+£1.059% 50.02£2.27V299 378.15+4.46%

s SERIA R, 1) P<0.05; XA AL, 2) P<0.05; 5140 1 1AL, 3) P<0.05; 5THiZH 2 thEL,4) P<0.05.
Note: compared with the model group, 1) P<0.05; compared with the control group, 2) P<0.05; compared with the intervention group 1,
3) P<0.05; compared with the intervention group 2, 4) P<0.05.

24 SHT-HI14 d)asgfnl PR ARBK RS )5 PSD-95.Synapsin—1 . NeuN ¥JH] i F AR (P<<0.05),
SRR LA, X BRAL P 2 T3 T FWigl 3 T Wi 14 d J5 Synapsin—1 B i 5 I (P<
14 dJ5 PSD-95 NeuN BB R 5 =5 (P<<0.05) , X HRZH . 0.05), HFWi4l 1. T2 ik, T3 FHi14d
THIA 3 T 14 dJa Synapsin-1 W B (P< NeuNIHJHI R H 85(P<0.05)., W34 &3,
0.05). SXfRA b, T 1 g2 114 d
£4 58T 14 dJ5 PSD-95.Synapsin—1.NeuN & 85 & 1A 7K F EL R (xs)

Figure 4 Comparison of expression levels of Synapsin—1, PSD-95 and NeuN proteins

in five groups after intervention for 14 days (x+s)

45 n PSD-95 Synapsin-1 NeuN
HEAZH 6 0.13+0.02 0.10+0.01 0.64+0.01
X B2 6 0.2640.04" 0.354-0.06" 0.87+0.02"
T 1 6 0.14+0.017 0.13-0.02? 0.67+0.03”
T 2 6 0.1840.029% 0.1440.02? 0.7040.03"?
T3 6 0.2440.05" 0.18+0.04"? 0.860.02"9%

T SRR L, 1) P<<0.05; 5XTIREL LA, 2) P<<0.05;5 THI4L 1 Hhe,3) P<<0.05;5 T HiZH 2 [L4L,4) P<<0.05.
Note: compared with the model group, 1) P<0.05; compared with the control group, 2) P<0.05; compared with the intervention group 1,

3) P<0.05; compared with the intervention group 2, 4) P<0.05.
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N 2 )
g% e e T

. ’ 77kDa

NcuN . . . . .

Pt | — R — — | 0!
B3 5% PSD 95.Synapsin—17#1NeuN & Q&% Bl
Figure 3 Protein band figure of PSD 95, Synapsin—1 and

Synapsin-1

44~46 kDa

NeuN in five groups

3 i it
3.1 E5H rTMS W] MCAO BERYK il bl thfik
5 Ry

AR AR BoR, SEBA R, THid 1.
oL 2 M2 3 T 104 3.7 .14 K mNSS Y f i o
1%, ARy ¥ B e Ty 5 5 T i 1 R B ) A5 L
B PRUAH 2 PRI 3 A 3.7 K mNSS Y] i B
i, LRGN ¥ ] B sy, A 3 T s 14 K
mNSS I AR, b T B oy X R e A
rTMS 7] 24035 MCAO B K FRpR 2 DR Al L A g .
XATRE 5 PR HERA O S TS TR )=
My tE . W )RR R AT O B AT
{4 ' TMS W] fEE i $ T B 2 2%t b 2055
3B, s M iz 3l K )2 2IH SR T s s 4
TG FE A R AT R MCAO B 78 K BRI
TR . X5 ZHU EFR R —8. @ &
A rTMS RIS 5P 2850 24P =i 3 ' TMS X MCAO
BRI R Rl 2 J2 7 A 5 AR T, 2 8 A2 i DX s
P20 [ &R AR5 R 25 A3 Bl , 39 58 #2800
MeA . MCAO TR SRR S 1 5 DX A7 7 K Ty
FEAZ T ¥ R FE T [ R 28 58S, 18 4 ' TMS AT fig
T S AT IX SR ZE T, P 42 1) B i A B A
3.2 EWrTMS B0 MCAO B RLph&s dhfign
fie ARG R L R AR

ARG R B, SEOR R, T 2 f 1
Fi4H 3 11 14 dJ5 PSD-95  NeuN 34 11 & 5 &, T
2 3171 14 d J5 Synapsin—1 B {2 3 &7, #2715 90 1 T-
MS 238 MCAO A5 78 K FRUpf 28 T e mT e -5 8 4 28 file
MREARBIA G, XS FREAL: —4
LI HE 5 3 ) 5 ol J2: ot 28 00 4 0047 200 B AL B AY
FEA LI 5 ik v B P 1) G 0 R B A I FE A
T REVK S 1 1 I L ik o < B AR 18 3 (Jong—term
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potentiation , LTP) J& 1z 2/ 5 HE 1 > 19 A f 2 B Al
AT TMS AT 5 MCAO BRI B 2 LTP & 4, i
PSD-95 5 Synapsin—1 & F &5 B, & LTP & 4
I A e B 1 DG B Ay A B BEOE N-FR JE-D-
K 245 1R % A& (N-methyl—D—aspartate receptor, NM-
DAR), fil & T UE Y Ca?* NI S cAMP W TG IR45 &
A W R AL 55 20 B N A5 5 OB S0, AR AP T 5
L5 P 22 T A7 TG, 18 o] A8 28 fh 25 4 1) E A 5 T
RERLEL . X 5 LUSCHER %5 i 5% 45 S AR .

3.3 BB rTMS B0 MCAO TR Rl phes thfign

fie I RN P K AT G

FFT s I Bon , SRR g, T 14l 1,17
H2 T4l 3T 14 d 5 IL-1p . IL-6 ¥ I g &
i, T HUZH 2 TNF-o B 5 AR, $2 755 0 A3 v TMS B35
MCAO BEAY R FL A 22 T -5 8 19 412 2% 40 B PRl 77K °F-
A XATRES UR R I i 5 , /N o
21 it S5 e 2 G 328 200 B 3 T, RO B AR A
T, SN2 T A FEBHAT 28 i T 9 AR T -
MS ] R 1 18 5 /0N 5 S5 40 i 114 e b Ak fofi HC A
G0 ML I [ 47T 46 1) M2 Y55 A | AT R AR 98 i 7K P
YER5 2 OB R L X5 LUO 252V BFST 45 A
oo 2 fil 5 9 5 i 28 G E AR 2 DI AR G , B 0 TS
FEVEFE “BU R — L AT 873X — 1F S BRIR I vh & HE A% 0
PR ALl 20 1 28 48 i ot A1 2 i 403 4 XU, 34 W]
D3 o) 3656 28 i T S MRS E D B A .

TEAHIFFE 25 SR I R o Hh ] B 2R 1) ' TMS
AN . BN AN TMS 7] e A TR
P 25 A W3 I R FEAE D, L BN 2 22 FE LA
A TS IAEF . 30 Hz *TMS 7EAR 30 2047 1% 7 T
TS, R85 HAR B A SO 0 R B 2 IR
A K HA RS 'TMS 7E Synapsin—1 85 [ ik [ 22
TG T S, 7R e AT e TMES JREC AT 3 4 5 fh
FITIRE , (B A [R5 ' TMS [a) I JC I i 25 5

4 N 25

e YTMS 7] 23 MCAO A5 78k BRI 4 22 T ik
BRI 2E L T G2 Sh Dy ReYK S, JLHLE AT g S5 A
55 i AT SR G B R e IR B IR R TR T R
A AARFFAEA G REETIAS [R5 7= A
25 S ARRLNE 14 P AEBIL R L B R M P 5 bk 24 i 28
PR AT MRS EEXRHE 8l 2 224 R AT R R I
RO SRR IR TR — Y KA R 5 A
Feist AL I 22 41 F H ARV AS [FJIR ' TMS X 42 1)
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ABSTRACT Objective To investigate the effects and potential mechanisms of high-frequency repetitive transcranial magnetic
stimulation (rTMS) with different frequencies on motor function in rat model of middle cerebral artery occlusion (MCAO). Methods
Thirty healthy male Sprague Dawley rats were selected, and the MCAO model was established using the modified Longa filament
method. The rats were randomly divided into control group, model group, intervention group 1, intervention group 2 and interven-
tion group 3, with six cases in each group. Interventions were initiated on the first postoperative day. The control group re-
ceived only acoustic stimulation. The intervention groups 1, 2, and 3 received rTMS at frequencies of 5, 15, and 30 Hz, respectively,
with an intensity of 80% of the mean resting motor threshold (RMT), a stimulation duration of 3 seconds, an interval time of 6 seconds,
and a total of 1,260 pulses per session. Each group received intervention once daily for 14 consecutive days. At the 3rd, 7th and 14th
days of intervention, the Modified Neurological Severity Score (mNSS) was used to assess neurological deficit; and a Grip-Strength
Meter was used to assess forelimb grip strength of the affected side. After intervention, enzyme-linked immunosorbent assay (ELI-
SA) method was used to measure levels of interleukin-1f (IL-1p), interleukin-6 (IL-6), and tumor necrosis factor-o. (TNF-a)). West-
ern blot analysis was used to determine expression levels of postsynaptic density protein-95 (PSD-95), Synapsin-1, neuronal nuclei
protein (NeuN), and B-actin. Results (1) mNSS: compared with those before intervention, mNSS increased significantly in the mod-
el group, the intervention group 1, the intervention group 2 , and the intervention group 3 at the 3rd, 7th and 14th days of interven-
tion (P<0.05). Compared with the model group, mNSS in the control group, the intervention group 1, the intervention group 2 and
the intervention group 3 were significantly lower (P<0.05). Compared with the control group, mNSS in the intervention group 1, the
intervention group 2, and the intervention group 3 were significantly higher (P<0.05). (2) Forelimb grip strength: compared with that
before intervention, forelimb grip strength in the model group, the intervention group 1, the intervention group 2, and the interven-
tion group 3 were significantly lower at the 3rd, 7th and 14th days of intervention (P<0.05). Compared with the model group, fore-
limb grip strength in the control group, the intervention group 1, the intervention group 2 , and the intervention group 3 were signifi-
cantly higher at the 3rd, 7th and 14th days of intervention (P<0.05). Compared with the control group, forelimb grip strength in the
the intervention group 1 and the intervention group 2 were significantly lower at the 3rd, 7th and 14th days of intervention (£<0.05),
while forelimb grip strength in the intervention group 3 was significantly lower only at the 3rd day of intervention (P<0.05). (3) Cor-
tical inflammation: compared with the model group, IL-1f and IL-6 levels in the control group, the intervention group 1, the inter-
vention group 2, and the intervention group 3 were significantly lower at the 14th day of intervention (P<0.05), and TNF-a levels in
the control group and the intervention group 2 were significantly lower (P<0.05). Compared with the control group, IL-6 and TNF-a
levels in the intervention group 1, 2, and 3 were significantly higher after 14 days of intervention (P<0.05). (4) Synaptic plasticity-re-
lated protein expression: compared with the model group, the expression levels of PSD-95 and NeuN in the control group, the inter-
vention group 2, and the intervention group 3 were significantly higher at the 14th day of intervention (P<0.05), Synapsin-1 level in
the control group and the intervention group 3 were significantly higher (P<0.05). Compared with the control group, PSD-95, Synap-
sin-1, and NeuN levels in the intervention group 1 and 2 were significantly lower at the 14th day of intervention (P<0.05), and Syn-
apsin-1 in intervention group 3 was significantly lower (P<0.05). Conclusion High-frequency rTMS can ameliorate neurological
deficits and promote the recovery of forelimb motor function of model rats with MCAO. Its mechanism may be associated with the
modulation of key synaptic plasticity protein expression and the suppression of pro-inflammatory cytokine release.

KEY WORDS stroke; middle cerebral artery occlusion; repetitive transcranial magnetic stimulation; motor function; neuroplastici-
ty; inflammatory cytokines
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