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UCAEY B8 WA &2 28 5014 il 38 (e TMIS) S o 25 v J5 ok 1 B 4 (PSCD K g AR i 5% e . 75 % 2 43 i) PSCI
BE KL R rTMS 4 21 BRI 4 (Sham A1) 22 6], 2 208 3 B 45 T 8 B 52 10 97 O A D RE VI 25 . v TMS
A7 BLFERE b 25T a0 75 400 i 45 1 (DLPFC) 1Hz ., 90 %632 3 B A9 rTMS 497 » Sham 20 45 5 fill 34, 3697 4 .
FIEIPHT BT 4 FJG R B 545 #iUIR S B 38 (MMSE) A 52 85 F1] R A0 38 (MoC A X 28 3 TA M T B kA7 B A
R R IR R R G K . SR RIT ) 2 AR #H MMSE W4 . MoCA B4 836 97 B 35 8 3 2 & (P <<
0.05), H rTMS 4 3% MMSE 1143 \MoCA 14334 8. 2 & T Sham 2 (P<C0. 05) . rTMS 4 B #6775 Il i =t
R I AR (T3) i R I 38 /K7 (TSHD B8R Y7 1 W 35 755 (P<C0. 05) , SUIR [ B (TCHO) /K P38 V8 97 i . 3
TRE(P<C0.05), £ig KM rTMS fig ¥ PSCI R & W IAH DR, JF B AE 9% T & L i T3, TSH /K, [R] B B AR
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Effects of repetitive transcranial magnetic stimulation on post-stroke cognitive impairment and lipid metabolism
Zhang Jun, Ma Jiang ., Li Hong , et al. College of Nursing and Rehabilitation, North China University of Sci-
ence and Technology, Tangshan 063210, China

[ Abstract] Objective: To observe the effects of low-frequency repetitive transcranial magnetic stimulation (rTMS)
on post-stroke cognitive impairment (PSCI) and lipid metabolism. Methods: Forty-three PSCI patients were ran-
domly divided into rTMS group (n=21) and Sham rTMS group (n=22). Both groups were given conventional re-
habilitation therapy. The rTMS group was given the contralateral dorsolateral prefrontal cortex (DLPFC) 1Hz,
90 % motor threshold rTMS treatment, and the Sham group was given false stimulation for 4 weeks. Before and 4
weeks after treatment, the patient’s cognitive function was assessed with the Mini Mental State Scale (MMSE) and
Montreal Cognitive Scale (MoCA) . and the patient’s thyroid hormone and blood lipid levels were measured. Re-
sults; After treatment, the MMSE score and MoCA score in the two groups were significantly higher than those be-
fore treatment (P<C0.05), and the MMSE score and MoCA score in the rTMS group were significantly higher than
those in the Sham group (P<C0.05). After treatment in the rTMS group, serum triiodothyronine (T;) and thyroid-
stimulating hormone (TSH) levels were significantly higher than those before treatment (P<C0. 05) ; total cholester-
ol (TCHO) levels were significantly lower than those before treatment (P<C0.05). Conclusion: Low-frequency rT-
MS can improve the cognitive function of PSCI patients, and can increase serum T3 and TSH levels, while reducing
TCHO levels.
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FAR B 2 6 5 8 5 A 20 ) B R A5 85 DDA OG0 R
MR E 2 -2 8- B R IR (hypothalamo-pituitary-
thyroid, HPT) %l 4, ifif i A X 32 2 AR B 3% R 2
W . ZHT Ren 5557 #F 58 & 8L rTMS B4 5
IE# NIRRT, [ Wang 457 & 3 r TMS fE
i AP 2 A /0N RGP %) R A o R A i 2 L 2 i
A ) B 3R 2 —  [A] B A R A R T B
(18 T s Rl 3 T 58 ) A7 4 12 ok 1 AR AR 3 L
SRR, (BJEHETET rTMS X T ik % i 3 BE AL
WERZ AR G e b . JE T UL AR SR B AE B HIK
i rTMS X PSCT A & DA J1 2 AE L YRR 380 3% 0 1f i
KB 20 L i R ST PSCT 22 %
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1.1 —fFH# HEHL 2019 4 7 H ~2020 4F 12 A 7F
AR B BE B R B 2 B B AT A g0 A bR fE R
HEBRFRIERY PSCT % 43 B AW 5E 0 4. A A bR
TR - BTG 1995 AF 55 DU J 4 [0 i a0 4505 22 R 25
WOIE I 1 i A o2 W bR o L 9 42 MRIT 8 CT H#53E
S AR <80 B AR F AR 14 d~6 N H s Ak
TEARE BV 28 L BRTEC & 52 LA 60 3 R i PR A x5
B Uil A A4 T B Bl B8 A 2 R AT A R B B 5 52 R D 2K TA
7 (Montreal Cognitive Assessment, MoCA) T 43
10~26 43 ABAAFF A L DR Al B % 5 e it Tl ) 26 4
R A 8 S A2 W AR S s 22 9 BTN 0 D, LR A e AT fi]
K A 2995 52 ) DA I 3 5 AN AE B BRI RE OG0 5
A BEHAE R OIS BN RS xR 2K b
IR ZE DL o il o HE R bR o « B 1 A 2 v i 2
A A ARAE ARG R A7 AE ™ T 0 I 45 BB AR 4G
PPN A 4 T AB A ) B0 O S B A 5 A T T AR ) B A
KRt AN B TC G 58 IR B0 5 A7 8 0000 5 5 R R PR
KPR EE EATEEH . BB B 1 IR BB
vk rTMS 4 21 5 FUE R 41 (Sham 21) 22 4],
2 2H AT AR AR A AR R L2 HE AR IR
il MoCA ¥ 43 45 — M 98 kL L3 22 = TG iF 2% 3 X
(P>0.05) , G Ik, Wk 1,

1.2 ik 2 HBHE AT HE M EZIRIT JOA )
AEVIZE, r TMS A8 fin r TMS 3497 » Sham 41847
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Bl . O FFE IR YT - B X R 0 Al B 4
T AR ) 25 W6 9T« [ B 25 7 X6 N AR R A I
@INH I RE YN S - B &l 1Y BR 206 97 U AR 45 2 1Y
MoCA PF-43 Ko X 1 9 45 A 4 B2 4 35 15 1 AH Nz /Y 2k
WIEETT 5 FEASR AT IR 2k ie 12 %k T =
JIRHE Ty I 2R O A5 TA) 25 4 g O U 2k LR S e
R GEMBE IR H 1K, AR 30min, & i 5d,
BIF 4 . @rTMS 897 . ' TMS 4 % 76 bk
B iR IT Al L UL f TMS 3R 97, Rl M100-Uiti-
mate BI5(8 28 FLRE R AN <87 kB £k Bl - T AR
Bk B K- 5 Sham 20 35 32 A0 [\) 0 00 2 50, A [
Z b Ry 2 Ve T R Sk B R T EE 907 B . I
ZHCANT RS g g 0 5 AP0 1 A K2 BT (dorso-
lateral prefrontal cortex, DLPFC), % R& [E Fr i /2 iC
RARGIGLIEE T F3/F4 fi B PL 5EHE L LR
TETAH G o RO 3 S 1 iz, R 5 Sk 90 V042 3l I
P ) 10s, (8] B B 6] 2 3s5 4% H R 20min, 4t
1000 Jpk . f H 1 ¥k, 5d/Jd  Je il 4 J5 . 5 R 8 E
TEIR ST b T vb DR e O & ik 5 8 Bl o B K s 10 ) K
AL 335 om0 0] R AN P A

1.3 Ak O 5K AR S 8 £ (Mini-Mental
State Examination, MMSE)! B & N4 & 8 T
LN A i g . E AL B R/ Hb a5 ) g L RD
ZNCAL E B Bt E T R AL B LA (R S5 A
L7 ATr i, 3 30 1EA, B 1 4y, 3R 30 43, o BB
FARFEIN T RE . @MoCA £ . muifiEEY
B BATIIRE G2 RS LA R S5 H i g R 4 i
SR RGE ) 75 8 AN 11 SR A TR H L 4E
Bl 0~30 73, YZHFHER<I2 W LS00 1 55,
1345 26 43 K UL RN DD RR IE # . O I 2% 48 br A
W BT A B EH IR YT JF IR BT — R ANAIT 45 G — K
S 8:00 %5 M A I, A 30001/ min 0> 10min 435 Ifil
T B T-80°C kAR PR A7 - LLRF DU 2 25 T 46 b . VA
€ 118 DY 35 . 23 fjH [ % (total cholesterol, TCHO) .
Huh = B (triglyceride, TG). & % & 18 & 1 (high-
density lipoprotein, HDL) F11% % & g & H (low-den-
sity lipoprotein, LDL) . 5% H]H3 Ak 5% & G vk U %€ B AR
IR AH S % 2% T = Al BRI R (R (triiodothyronine,

R 2HBHE - RIBILE

151 . P (D fﬁ%ﬁéiﬂl(fﬁu) P T ZHE R MoCA 43
| 4 FH AT i (%, x=+5) (d,x %5 (AE,x£5) (yx=Es)
rTMS 41 21 15 6 11 10 60.67+9.53 51.90421. 90 7.4844.19 15.90+4. 33
Sham #{ 22 14 8 14 8 58.95+7. 88 49.50429. 39 9.45+3.07 15. 64+3. 90
Z/XZ 0.279 0.559 0. 644 0. 303 —1.773 0.214
P 0.586 0.455 0.523 0.763 0.084 0.832
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T3) . HUIRBR % (thyroxine, T4) 7 25 = 8 HUAR BRI &
fig (free triiodothyronine, FT3) . JiF & H K IE £ (free
thyroxine, FT4) Fflf IR R & (thyroid stimulating
hormone, TSH),

1.4 %t FF% R SPSS 25. 0 Go itk k17
Bt b T R R & s R 4] SR ST
FEA ¢ K56 N HT IS HEBOCR FHBC X REA ¢ K3, P<<
0.05 HZEFAALGIIFE L.

2 H#R

2.1 2% %85 9/ MMSE % . MoCA % & 1t
3 ORYTHT.2 4l H#H MMSE 148 . MoCA 434 [8]
W2 R g1t 2= 8 L IRIT IR . 2 448 % MMSE ¥
53 MoCA ¥4 ¥ i 2 & TR ¥T B (P<<0. 05), H rT-
MS 4 H % MMSE ¥ %3, MoCA % 2r 4 & % & T
Sham £ (P<<0.05), W% 2,

2.2 2FBH GG T RMAR KB F KT LA
RITRT .2 S F I T3.T4.FT3.FT4,TSH K4
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] Fb 3% 22 S TG4 B iR 9T I r TMS 4 1fi i T3,
TSHKVFEIGTF R BT &, 2R BEAGIHHHE X
(P<<0.05), HARHetRdlin K W b2 R g1t
2.3 2B HEHFAMERIBERTE JRITHT.2 4
BE M TCHO, TG, HDL, LDL 7K 40 [d] [t &% 2% &
Jogit B X (P>0.05) 33697 f5 . r TMS @ 1 iE TCHO
KRBT AT B % PR, 2R BEA 5% B L (P<
0.05), HApRTebrdl a] L H W I 2 5 G it % & L.
W% 4,

3 itig

oG 75 v R H A TR R B A DA A8 L R I
RARDIRE MWK &, I B a5 & R IL PR PSCI & n]
B TG B . DA e RO R B K fil PSCT B3 2 &
X, DLPFC S5l sl i & UM G, 2 5 L2
INET %0, [ B, 2 rTMS il 38 i X 55 51 3 1 3
i BET R Z 80 5 r TMS B3 0 60 (1 W 58 Z0 4 vh 7

®2 2 HBHEIGITHG MMSE, MoCA ¥ 45 L 8¢ gr.xts
EiRz] Zip)l n T HT T t P
MMSE 1143 rTMS 2 21 18.05+4. 63 24.434+3.03 —5.286 <C0.001
Sham 2 22 18.45+4.89 22.2743.48 —2.985 0.005
t —0.280 2.163
P 0.781 0.036
MoCA P43 rTMS 2 21 15.90£4. 33 21.1943.59 —4.305 <0. 001
Sham 2 22 15.64=£3.90 18.95+3. 64 —2.916 0.006
t 0.214 2.027
P 0.832 0.049
R332 HBEWITHIE ORI S F K LR xts
Ei=kz 4151 n HITHT HIT IR ¢ P
T3(nmol/L) rTMS 4 21 1.13+0.24 1.30+0. 26 —2.201 0.034
Sham £ 22 1.24%+0.23 1.29+0.27 —0.604 0.549
t —1.578 0. 141
P 0.122 0. 888
T4 (nmol/L) rTMS 2 21 120.22430. 95 120. 71423. 95 —0.057 0.955
Sham £ 22 132.79432.47 120.14421. 05 1.533 0.133
t —1.298 0.083
P 0.202 0.934
FT3(pmol/L) rTMS 2 21 4.814+0.70 4.7140. 56 0.584 0.562
Sham 2 22 5.1041. 22 4.8140.67 0. 985 0. 330
t —0.931 —0.566
P 0. 357 0.574
FT4(pmol/L) rTMS 2 21 12.24+2.06 12.06+2. 27 0. 259 0.797
Sham 2{ 22 12.45£1.77 11.93%1.58 1. 040 0. 304
t —0. 368 0.232
P 0.715 0.817
TSH(ulU/mbD rTMS 2 21 1.74£1.01 2.58+1.21 —2.427 0.020
Sham 2 22 2.3541.62 2.2241.63 0.278 0.782
t —1.468 0. 827
P 0. 150 0.413
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F 4 2 ABFIRITHCE MAEKF LR mmol/L.,x =+
=gy 253 n RS HT WWIT IR t P
TCHO rTMS 21 21 4,12+1.35 3.37%+0.95 2.070 0. 045
Sham ZH 22 3.934+0. 89 3.64+0.92 1. 060 0.295
t 0. 545 —0.949
P 0. 589 0. 348
TG rTMS 21 21 1.41£0.69 1.4440.70 —0.148 0. 883
Sham #H 22 1.43+0.78 1.35+0.67 0.378 0.708
t —0. 080 0.462
P 0.937 0. 646
HDL rTMS 21 21 0.97+0. 28 0.93+0.18 0.572 0.571
Sham #H 22 1.0540.23 1.01+0.25 0.516 0.608
t —0.952 —1.190
P 0. 347 0. 241
LLDL rTMS 21 21 2.51+1.07 2.28+0.91 0. 750 0.458
Sham #H 22 2.4940.73 2.34+0.72 0.694 0.491
t 0.058 —0. 249
P 0.954 0. 804

W DX, ZEARWEFE MR 2 Bk ] 5 4 M 0 o AR R
PP + TMS {5 H T {d ) DLPFC 3 il fil X 4 28 2%
A M G AR P R S BOR A AT K BRI R
Mt 2 R A rTMS il 3 f 0 DLPFC fE 42 =
PSCI & N D) REVTE4) » Bl A T g . Hon] s Ag AL
il Ay« BN 2 fik =2 18] 4% 326 % B L A HE 58 f 1 W A AR
PR A v A A T R 5 R S A7 S R % e
DXl 14 M 2 Ay PE S A2 3 200 L )45 5 A 38 385 m i X g
RE T 4211 5 bR R B Rz J22 A ot B 39 B a9
AR 8 i 4 A 9 B A A L e e it S B0
Ak PR E T S A0 UE TA OC R (s, /b i i O
T A2 2 KM 451 49 X Jol et 22 T 4% 1 21 4,

FCR IR 08 28 A KW & B 2 i Ty g b B A B AR
Mo 2ot 2w S 8P R R D aE = AL, B LUK T3
RN EE R BRI 2 W BE 2 A AR B R
IR BB B AR DL FE T T3 KFA T
P, RBIIE R, %5t 4 F rTMS 3897 5 PSCL B
Mg T3 TSH K 38 3% 7. rTMS 42 i ifn 75
FEODR: R T8 2 100 43 00 TR T A R 3 9 R A2 1
e PR BRI e R A B 2 L., Trojak %
W8 K BAAR r TMS 18 F F AR E & % 72l DLPFC,
s TSH /K- 2538 &5, JF Bk i i TSH Y e A8
Al RESE T r TMS EFF DLPFC & %] 7 HPT 4.
B2 HATE T rTMS XL TSH 5 0 i iF 58 5820
HAR IR M AN 4, Zikopoulos 251 | 40 414k 2%
YA T B AU R IESE T R & R R MR B
i Z (A7 2 VI & . ok, 20 W mTRE P BIL I A« T
MS fE T DLPFC i i #h & % 3 5 5 e i F
106 4 D A B R  2E R k 2E I T R TSHL, i i i
kT3 B

1o I AL 2 57 W) i 7 v B8 A R0 B B B — A T 4
FE I R 2R 3¢ e B 0L AR K P 38 TS A A A R B 1Y
o AU 20 28 PSCT FR 3 b 386 55 149 1t g 7K 7 43 i 800
HARE R, BRI R— I Meta 4347 W s il 46 1 5
Wee AR L B 7K ST R a2 A8 DA R0 B A g XU PR ot X
PSCI & & B AR AR K 7 7T BB A 45 T IA KN D BE A9 ok 3
5% 2 W FROIROI i 38 00 1 g BAT B i 20 Ve . Tl
A BF 9 R, TSH /K 7 38 5 R AR & 45 A /B0
1L A8 5 9 F18) DX i 2> 2 o 1 o i 1) 2 A 4 7 IR
PRI 2R KT B T T 23 3 it i A8 DA T R I il i oK
o X EABSE 20t (TMS A7 5 LG T3, TSH
AP Thm . TCHO & & F A — 2. 0 rTMS T i
Je LI B A28 AT R 2 Hy T HOIR 3 3R 7K1 | 2 T )
ZEIER .

r'TMS 3@ 2 Jok v i 35V T R B J2 77 A TR
Uit » BE8 2y 0 IR 07 i 1122 R DX 3l 1 4ot 22 200 L £ f
F T AR X 2 ) Y 3% Y L WA R T R i 2 ] H
AR E SE M B0 PR G ) 2% A T B A5 3
55, M, AR A WE 5 b fTMS /R H T
DLPFC RE % 55 53 Fr i (9 28 40 i 3% 2l . 9 LY R o figi
PEAEAE R BB S ik HPT 4% 33 3] B R A T 5
T3 KPR, s RS . 7R3 F ok i TAEH . A
DR ZH K 5 B 2 BE M 1 R 1 f& (functional magnetic
resonance imaging, {MRD) #F — 3 §IF 52 i 40 it 2 it 5
e 22 8] 8 32 A 5 38 8%, S AT 5 B0 4 0 4 1t 7 0L
A UEE S

25 Bk A rTMS Hi3 RE 6% 2035 PSCL %
FIN I RE O HOBE 9% T & i v T3, TSH /K-, [\ i)
FEAik TCHO JKF. ATREZ P v TMS AR H] T Mg K
JZ R HPT Bl 3 . 2 1m0 8 1588 A8 8K F .
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