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H i : A R E S LR (repetitive Transcranial Magnetic Stimulation, rTMS) X i35 7 50
HE (Post-stroke depression, PSD) EE KT R, FHFMEEN MBI, FiE: ZIN20224F
9H 32023 F12 AHHIZHB7THIEE . Frf BEWEZMA P EIIGTT. DREE AT HIMEAWIRT . #&
BWEREN BRI T RS A=H, SR TMSACRIESZE10 HZ, ZMDLPFC + FE¥EPEIT). [KHrTMS
H(RBMFEL HZ, FMDLPFC + FERVTEIT). SHRA(BREERBIGT + BRI, 1Kk/K, 5K/A,
FE¥RIFAR. TIRITRT. TR 4AMEN F /REHAFER (HAMD), [L24&EENRT B HER(PSQI). 1L
WBDNFRIL-67KF. &8 =4 EBEBTEMHAMDIES . PSQREM IR T ARAIGITRT, BRELH%
B X(P <0.05); =H B HIL-67KFEIEIF TR, BDNFAKFRIBITRIS &, ZRESHITEEX(P <
0.05); JEITAM BRI, SMAEREHAMD IS MIFBDNFXIL-6/KF L 5HAMBAX LLER, H
EZRBEAGIFERX(P < 0.05); TRMHEERZPSQITFS T HBHMHAEANY, ERALHITERNL
(P <0.05). &it: rTMSIRITPSDAEHUITR, BEERZERE, HEMrTMSHIEZL MDLPFCHE AR
AR TS TMSHIBCA MIDLPFC, HAERANLH AT 5897 /EBDNF/AKEA R, IL-67K-FRERAER. H
ABFFTE RIESTr TMSHI 4 D LPFCEi 2 B AR 5 B 5 R T = Mr TMS I = M DLPFC.
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Abstract

Objective: To observe the efficacy of different frequencies of repetitive transcranial magnetic stim-
ulation (rTMS) in patients with post stroke depression (PSD), and to observe its influence on serum
related indexes. Methods: 87 patients of PSD were enrolled prospectively in the department of re-
habilitation from September 2020 to December 2023, and were divided into 3 groups according to
the random number table: patients of the 3 groups received routine rehabilitation training, high
frequency group (10 Hz rTMS, I-DLPFC + duloxetine), low frequency group (1 Hz rTMS, r-DLPFC +
duloxetine) and control group (sham stimulation + duloxetine), 1 time/day, 5 times/week, for 4
consecutive weeks. The Hamilton Depression Scale-17 (HAMD-17), Pittsburgh Sleep Quality Index
(PSQI) and serum BDNF and IL-6 levels were measured before treatment and 4 weeks after treat-
ment. Results: The HAMD scores and PSQI scores in the three groups after treatment were lower
than those before treatment, and the differences were statistically significant (P < 0.05). The levels
of IL-6 in the three groups decreased and the levels of BDNF increased after treatment, and the dif-
ferences were statistically significant (P < 0.05). Through group comparison, it was found that the
high-frequency group had significantly better improvement in HAMD scores, serum BDNF levels,
and IL-6 levels compared with the other two groups, and the differences were statistically signifi-
cant (P < 0.05). The low-frequency group showed significantly better improvement in PSQI scores
compared with the other two groups, and the difference was statistically significant (P < 0.05). Con-
clusions: rTMS has a definite therapeutic effect on post-stroke depression, with a high patient ac-
ceptance. High-frequency rTMS on the I-DLPFC has a better therapeutic effect on depression than
low-frequency rTMS on the r-DLPFC, and its mechanism may be related to increased levels of BDNF
and decreased levels of IL-6 after treatment. Additionally, this study suggests that low-frequency
rTMS on the r-DLPFC has a better improvement in sleep quality compared with high-frequency
rTMS on the I-DLPFC.
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1. 5I8§

Ao JE AR (PSD) M A% ER [ W RRE 2 —, ZRIUNT ) Pt ERBREER, =&
B ARSI [2]. HArENBHT R FRE SR, PSD AJWRELE 20%~40% [8[3], 2~k
PSD # 7 B M o I ThRE A M ARV i i, LA BUR AR T R FIBR % [4]. WEAH1RYT PSD £ N FH 2%
BT, ARZRNE A S EBUEE AR RRFZIRYT, MmEE R, SBUREBRAME, £5
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2 R #4 (repetitive transcranial magnetic stimulation, rTMS)EN—Fh A, . Z&REIT TR, 7
TRIT G REBEAT RSN, e R AARAE 7 T A F 7€ BT 2450 A FH I AR fd 7 B 7 A e IR S IR T i
ML, (R LA, AT REATRERNAT SR . EHEBXT rTMS FRIBEREAAE—E 1)
G, 1M H rTMS % PSD HIVE FNLEIFEA7E A BIRf .  ASHIF 708 B AS [R5 2 3 2 40 i o) v 9 7 i 24 P s
AR, @M EE HAMD F1 PSQI #F43 ARAGEE AR IR AR T rTMS ¥R97 PSD (97 i 2 x4, Jf
I I VAT AT JS L5 H BDNF A1 IL-6 B & &, R0 AT se i/ LS . IURIE 41T

2. #IRE
2.1, — PSR

IEHOLZRAE 2 = LR RER RIS I 87 i 25 7 5 SIS 2B . A ABRHAE: (1) B ORI AN 2%
i, Sk CT 8 MRI #i2; (2) WAVEVONE R, WMIZWT &% (B 25 e iR as etz
THE) [6]7F MbritE; (3) JCNMITIREREDS, BIRERE, RERIADAER, FEFRESMIIT. SRR
(1) AAEPREERTIN S S SRR 5 (2) B KA BU™ BN R DI REFR RS AN RERC B KL 25 (B) A WU 525 (4) 1A
WA e A .

22. JBITH%E

g\ PSD i 87 i, FHrh, Bk 40 . Lotk 47 B, B RIEEEN LB T RILEEN L N AL
RIS HRZE, BR2H 29 N 3 AT MR A BORMENE I . AR08 AR, Ay (RdRE I &5 07 T 2 48]
TGiit 2 (P > 0.05), BRIEA AT, VEWLE 1. 3 BN & IATT, AEeh e REH 27 |
EIA S AYNRTT, SN LIRS VYT BUMARIGYT « SRR T 4 T BRI T AN, R L-DLPFC
(left-Dorsolateral Prefrontal Cortex, /& #MUl A &) . RS ER T 45 78 MG I 46, Ml r-DLPFC
(right-Dorsolateral Prefrontal Cortex, 4735 #MURTA) . 3% MKH 4% CCY-1 B mMREHA, & UKia Y7 Rl
SERFIRITIBERE. B IMEMIECEEMI M H, 8 wHRILLIE B T RO, SHE: mRALRIER
FN 10 Hz, (ERSRIEAEA 1 Hz, FEEk VI 0.5 cm, 58K 90%Iiszh M, #5451 50 ANk, F¢
FUIEIRE 55, RER 30 ANFPA, 30 min/ik, 1iXIR, 5 RIA, LRIT 4 )8, Ee— 8 R R0 i 25
R&ORVRYTY, HARITA BEYSERIAIT . PRAHZE RSH (R3S : KYLL-2022041).

Table 1. Comparison of three groups of general data
1. SRR

ws ) i it i Y AR
/4 (%, Xxs) (B0 XE8) gz Je /A
Xif R 2 29 13/16 65.32 +1.23 2.90 +£0.56 18/11 14/15
EAA 28 15/13 63.46 + 0.23 3.11+£0.21 17/11 16/12
AT 29 15/14 68.09 + 0.43 3.05 £0.45 16/13 13/16
22IF 0.157 0.218 2.069 0.069 0.769
p 0.924 0.897 0.355 0.966 0.435

2.3. MEIBHR
TEBAE TR IRTT )5 4 4 53 5 B DUE /R SR B R (HAMD-17) . DL 24 SR B AR & 15 502 R (PSQI)
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KA B H MRS T IR, R BB G 2 i) S 5 S8 3 MRS AS ) BDNF - (UL i o 5 peh 2875 37 1A
F). IL-6 (H/%-6)7K T,
2.4, GiitFAbTE

KH SPSS27.0 Giit AR AT E s s AFN 3BT, 13 TR A Shapiro-Wilk iE7EAT IEZS LSS, #5157
EIESO AT, RABTEST, Xts TR, EAFEIESHARARMGE; R A5 16
ST RIS AL LR RS t /036 . DA P <0.05 NZERH S FE L.
3. R
3.1. J&fraild HAMD-17 4%

YRITHT 3 41 HAMD-17 i Z R LGttt 222 X, 1897 4 )5 3 4L HAMD-17 ¥F4 5806 I7 1 %
(P < 0.05). H./ A S (R AT L AN} HE 40 42 25 AR, AL B R AL B 25 PR, ZE R A G E (P <
0.05), W% 2 ffizs.

Table 2. Comparison of HAMD-17 scores before and after treatment among three groups (score, X £s)
5 2. SHRETTHIFE HAMD-17 TR EEER (4, X+£5)

A5 n RITHT BT t P
xR 29 23.31+2.05 17.97 +1.76° 1.878 0.003
AL 28 23.24+2.35 11.38 + 2.62%¢ 9.366 0.002
4l 29 23.25+1.49 11.19 +0.74% 7.653 0.005

F 0.372 18.541
P 0.851 0.005

VE: 5iRITRTELE:, P <0.05; SXTHRLLELES PP < 0.05; SRS E, P <0.05; (KA 534 A, 9P <0.05.

3.2. JAfrAIfE LZEEERR B 215 5 B %= (PSQI)iTsy

HITHT 3 4 PSQI VW4 2 5 B Geih# 5 IR 9T 4 5 3 4R PSQI V4 S B0A YT BT FEAIK (P < 0.05).
505 HRZHL e AAE LU 40, A2 5 R IR A A, v ST 5 MR AR T SR AL, 22 53 i 2 3 L (P°P < 0.05)
w4 3 fiizs e

Table 3. Comparison of PSQI scores before and after treatment among three groups (score, X+5s)
= 3. SHRATTRIE PSQIIESEEE (S, X+s)

R n 1HITH IGHIRE] t P
X2 29 15.93+2.19 9.76 + 1.55% 13.813 0.003
AL 28 15.00 +2.27 8.48 +1.38% 15.856 0.001
AL 29 15.46 + 2.20 9.71+1.21%° 11.498 0.009

F 1.272 7.835
P 0.291 0.004

E: 5iRITEITLE:, P <0.05; SXTIRA LR PP < 0.05; HEMiLE, P <0.05; msid S5xEA LE:, 9P <0.05,
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3.3. BDNF & IL-6 7K EEL 8

VAITHT 3 41 BDNF F1 IL-6 /KPR LG T2 . 16IT)E 3 4 BDNF K FHBIGITRI T &, 1L-6
KFBIBIEITRTBEAR, ZERA G55 (P < 0.05), =AML A RATZE K ot R 43697 B S8 R &2, {40
HETRASGER LT, EFEES#E X (P <0.05), W& 4 Fiw.

Table 4. Comparison of BDNF and IL-6 levels in three groups before and after treatment (ng/L, X +s)
% 4. =4A3AFrA1fE BDNF # IL-6 7K FEER (ng/L, X+s)

BDNF 7K~ IL-6 7K~

BTl TR t P TR t P

pagiseich 29 532+1.08 10.46 +0.78° 7.852 0.005 35.12+1.97 21.75+0.84° 10.361 0.006

i ATEH 28 5.26 £0.58 1238 £1.08™ 11351 0.006  35.09+2.19 21.14 + 0.95%° 7.355 0.007

fICAiH 29 5.27+£0.05 11.19+0.74  13.114 0.007 35.18+2.06 20.50 £ 0.77¢ 6.465 0.003
F 0.244 18.311 0.295 14.483

P 0.793 0.007 0.751 0.006

VE: S5IBITRTELEL, P <0.05; SXHRALELES PP < 0.05; SRATLL R °P < 0.05; AT SXHHRALLLEE, 9P < 0.05 B, s rTMS
J¥ AN DLPFC X PSD 197 2P T84 rTMS il 3845 il DLPFC.

4. ¥1ig

A5 AR G A B B TS PR AR R R, B R E R R BRI, RICR A %
A R TT D7V 4E MR PSD IR i AF SRR R B A R . H T PSD RT A R EH )
YT OBERIT IR IRYT . SRR EE IR VETT S —FhbuAE RS . PimEs 2y, s 5-HT. DA P
BUOR A X Le i 22380 i /KT, AT 20367 SR RE VR R [7]. BB 2 MR H e IR _ER A A
ITINAGIE (8 F B, & — Mo B & R EoR, JGITI (TMS PEA S AR GeiE i /g Sk e il
FRAE R0 5 J5 175 SN LA (RS DR R T A 8 4 B 2 AL EIGEB AR Ak, AT SR VA T DX I R T
B, AR B A A BARAS (0 B A, AT s i 26w s AR RE R [8] [9]. AR TR IL, rTMS
A[PpE SSRI Z54%t PSD 3% X #4822 G5 N AR 4 R B 5- 1 €00 Jld S5 40 42 368 o 1) P B B0 AR 4 i/
AT T 5 fi (] B 5-HT W< EE[10], FERFHPARIE IR AR A M AEH - (B R _EXF rTMS 1897 PSD 1t
BRAEFEREALARA G — E 8, AWK I, =8 rTMS J13504 Il DLPFC X+ PSD 157 2448 %45 rTMS
FIBA M DLPFC. L ELARMLHI WA, T B A1 BEAE 0 70 2 B 40 rTMS Al S8 4 — A0 5 Bl
Hil 3 — B SR S il nT VM, [FIB A rTMS (8 7= 2R Xt PR S M J5 FBL AL (EPSP), 35 4P 248 HR AR 1) 5 Ak
{ER AR [11] [12].

A JE VRS R R TR ATLAR 1 R AR O S i 2 S IS 1 8 T A R T i A 47 S A A
D7~ ST M PR 1 4306 9% 5 LA B 22 P BRL R A 2 340 TR THRE R AL AT 0% o J90E IR MLTE PSD ¥R A R e Hh i
FTARVER . RIE SR RED], HRIE RN 2R nT SIPE[13] [14]. 1L-6 A —FhE ZIRE A I,
HAN S RRERBEN, Fal et C RNEARIE, SIERMEHLEG, IS EHEr kL 4:[15]. BDNF
TENMA RGP S ERZNESHSR T, E5%3. NS EMLHT N 2. BDNF 25K
AN ) AR, v e FERE BRI AN eI E, IR S A R 2 R £
Jt & i, SR PSD BB WA ThEEWR A, $em B IEVENS 28 SOARIThRE[16]. A5 sl 2i A%
BiEH PSD B AT f5 H BDNF ZKPHE R IL-6 /K-F N FEE0AIT RTA Guit 5 3, HARSE AR v o

DOI: 10.12677/acm.2024.1482319 1049 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.1482319

WEE %

BURITRTSCE R B A Gt S, Bt DAHENT, B ARSI B 5 BDNF KPS A IL-6 7K-F T~
BEA .

PRV 5038 R BURAT rTMS YA 77 G640 35 2035 PSD 5 3 R AR B A5 1Rk, R0 L 32 2R FH ML N rTMS
REE D50 AR M AR K, R BRI R BT 38 3l je o % i P, 71 AR D e S AR I RO, 1R
ZHE EIREA 5-FR KT, (RIS AR BRI 0, JF HARS rTMS /] B B2 B X%k, A
T e AR [17]

L LFTR, AN rTMS 097 BRI BEI& PEVT 3 RE L PSD 8 2 (AR IS 28 S el T &, b g
10 Hz rTMS B/ DLPFC 5 UIEA JEI& POV T A CE AR 7 S A %, H ARSI AT R 51271
BDNF 7K-FF#{IK IL-6 7K-FA 2%, KA 1 Hz rTMS A I DLPFC 5 I & FE I 78 VT 75 DO B AR 7 5 77
T RCEA

EAG T EA —E R RRYE, FEARGIERD>, PPETTRERZ SN FRIAEL . TRl & A B DS R D FE
SO, HARIR YT IS ) A R R I, BEVRIT I MR BRI R, TR 2 MM — B L. X
HIRBEVIA R, KT RAwE, ELURIFTRS, JATK 3 — 2 ot
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