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[ Abstract] Objectives To ohserve the effects of infra-low frequency transcranial magnetic stimulation
(ILF-TMS) in insomnia after ischemic stroke. Methods A total of 60 insomniacs after ischemic stroke were
divided into the conventional treatment group (n=30) and the ILF-TMS group (n=30) by random number table
method. Zolpidem tartrate was prescribed to patients in both groups, Smg orally per night before sleep. On this
basis, the ILF-TMS group was treated with ILF-TMS, while the conventional treatment group received sham
ILF-TMS treatment. Pittshurgh Sleep Quality Index (PSQI) and polysomnography (PSG) were used to evaluate the
sleep status before and 10 days after the treatment. PSG was taken to evaluate the sleep state mainly through the
percentage of time of total sleep time (TST), sleep latency (SL), non-rapid eye movement (NREM) and rapid eye
movement (S1, S2, S3+S4). Results Before the treatment there were no significant differences in the average
scores of PSQI, TST, SL, S1, S2, S3+S4, REM between the two groups. In the conventional treatment group,
the PQSI score decreased significantly after 10 days’ treatment (18.03 + 1.37) vs (12.60 £ 2.43) ; TST prolonged
from (251.42 + 42.42) min to (288.80 + 40.32) min; SL shortened from (39.60 + 17.62) min to (34.40 + 14.89),
all the differences were statistically significant (P < 0.05). However, REM of sleep structure, S1, S2 and
S3+54 showed no significant changes compared with that before treatment. The PQSI score in the ILF-TMS
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group was significantly changed after therapy (18.17 + 1.29) vs (10.40 + 2.13). Both TST and SL were improved
(241.50 £ 51.75) vs (353.45 + 52.20) and (40.80 = 17.47) vs (26.60 + 13.22), with statistically significant
differences (P < 0.05). However, REM of sleep structure, S1, S2 and S3+S4 showed no significant changes
compared with that before treatment. After treatment, the subjective scores of PSQI in the ILF-TMS group
was significantly lower than those in the conventional treatment group, TST was significantly better than that in the
conventional treatment group, and SL was also improved comparing with the conventional treatment group (P < 0.05).
Conclusions  Although short-term (10 days) ILF-TMS treatment cannot improve the sleep structure of patients

with insomnia after ischemic stroke, ILF-TMS can improve the symptoms of insomnia after ischemic stroke.

Insomnia; Polysomnography;

[ Key words ] Stroke;

Transcranial magnetic stimulation, infra-low

Fund program: General Project of the Science and Technology Development Fund of Nanjing Medical

University (NMUB2018052)

bl B B | A B B A 16 K F Y
P, M2 R R AR AT B, A T RO AR
5 ZOREIEMESN , AL TR, 10 H A 3
SRR B AR, U E R TR Y B A R
R TG B s b Al BRI I R , B
M B A i A o s LAY O R 2 — , B B B
LA OGN, Mg I | 7 el I B 30 2 R B, A RO
FI IR P I B A i A Rk 31 789% 2, e R 2 At
L8 G 2 T B BRSS9 R W g A
AN R IRAE 2B 20 59.5% ., Tkize
S MR AR R 18572 Wi i 390 A8 5 1) B S0 9 Bt 48 1Y)
Jat, B, AR IR I LIS,
A BIF 5 3 ok AR 28 i 1% ) (infra-low frequency
transcranial magnetic stimulation, ILF-TMS) &7 St Ifil
PERZE bR SRR, U RO, BT .

— RMRHITE

LAFFEXTS : AR 2017 4F 12 7 22 20184F 11 H 1
P BERLRA A M m BE B R i R AR E R AT 112
WA R R IR 6019, AdibriE: (D)7 &
S5 U e 4[] G 10 7 2 SR 1) AR E 412 W
W 223k 5 CT s MRIEA 125 (2) 3454 DR o
LW 2 S ERMERS 3 IRE 1T R(CCMD-3) K HRAE 2
WirbRHE s (3) JCIBH R, BB H AT 58 UVE 2% 07 Bk B 5T
AR E(PSQD KA, H PSQL=841; (4) i f &
Y IR FHPG Ay PR WAk Nk 3H -, W BEE i 1 IR 5 mg, TG
AR ; (5) BEF Bzt A, JF5%
P AE R A, HEBRPRUE: (D) A ™ 55 2hhg
53 SR ™ E AR AR 5 (2) 1™ B O B A O

RS 5 (3) A BN BT 2% L (RN &8 S S8R T
ARZUE 5 (4) B HH IS ROk X s e ot (5)
G 38 - AR SR 55 (6) B I AR D BE A
4 HORE MR I BT 25 G AIE 5 (7) TS B2 W) 1l
& (8) NFEAE & AL AT B 2 R IR S s 5 (9) AR
WA UMESER I AR A B | 259

K MU AT 3 F V5 S8 5 o W BIRIT 4
(0 FIILF-TMSAY T 2H (301451, WG ZH AF 1 2R st |
PR PSQIAFIEAE 25 7 oG 122 L (P > 0.05),
W1, MR T RA R B 2# R BE2E 2 B LT

2IRYT T IRIT AR R RN S = R AT
B8 ) A 7= B KF—10 U R AT 22 i o) 55 SR i ]
J7 2 RYT as AT BR A B) 2B 77 i 85 2 SOMNO1ab2
R L FEARIC S (DILF-TMS A7 4L AL i
F25Z PSQUITA F1 22 FHEHR I S (U8 R 4E , KR
ESEMUR 4T ILF-TMSIRYT , F 8 LA 2 el 3
RN BRRERRZS G45 T, 4T RS 500 GS,
0.2 Hz LA F W RERIBGE S0, 4K 20 min, 13K/,
HEEEIARYT 10 do 10 dJ5FRE T B PSQIAIZ AR
C SR A TN I 10 S AR G EUE . (2) 5 BILTR YT 4L IR A
AL R 252 1 PSQTIE 43 il £ S il B 12 S U e R
B (EXF IRZH B2 R TLR-TMS (D B0, H 4
ZRERFIGIT I, B BRI S IR I R &
TR 57— 3, (B E BRI 2B i
2k, FHLLEIE 3 T AR AN G872 2 S BrRmd i
TEWGIT T, R 7 ILF-TMS #0476 A B, Hofth ey
VRS R 5320097 B BN I LG O

3 PFM I JRYT T JAYT IR (10 d) SR A PSQL,

R WALEARIRRGOR L

ZH 51 %5 B, %) (v xs) AR, x £ 5) PSQI(4}, x +5)
HHRIRITH 30 15(50.0) 65.90 +9.50 11.87 +6.45 18.03 +1.37
ILF-TMS 21 30 14(46.7) 65.97 +10.51 1193 £7.11 18.17 + 1.29
8 1.33 0.03 0.03 0.34
P{H >0.05 >0.05 > 0.05 > 0.05




464 -

2P SR DA 20194E 5 H 20 HES 19855 58 Journal of Neuroscience and Mental Health, May 20, 2019, Vol.19, No.5

Z FHEHR ] (polysomnography , PSG) FAHIICSHOT H
HIATIEAL . PSQIIEST Y 2% H AT 43 i B HI i 52t . A
e s (] B G s ) B BRSSO | IR e i | R AR 245 4
FUH B D REREAG 7 800 . BEASERAME IR0 ~ 343
420315, BT 2141, 155 H R e FRE 11 B AR
JRAEHEZE , PSQI = 8 43T 7 Ar BN 57 42t ) A,
PSG 1] LA B WA 8 3 B IR 0T &, J2 I Bt A IATE
i B HIR 5 2 ) A b ofE, EZALFE LU R 340 BEAR
Fs 8] (total sleep time, TST), ¥ 5hic 5% ) [8] — b FEEAs) [H]
R ER Y] (sleep latency, SL), 8 MARLT 23 A EAR
B i) 5 BRERR B B R PO IR BK 12 2 (NREM) B ST, 82,
S3 +S4 43 ji s [ R HRE IR BRGE 2 (REM) W91 H]

4. 583 20T BAE MR I SPSS 25.0 483k
P, TR FORHAE = ArifE2E (R + 5) 3R 5 ELEAR
L Z 0] 30T R A ST REAS G5, Y07 A b
KB e K256, AR R x P KESS, P < 0.05 K
ERH G EE L,

— 4%
—‘\ém

L2 BRI I JA PSG &5 B . Lk 2,
P BB BRI T AT AT LA, 2R BTG4 38 5
BIT IS, TSTHBIAIT IR, SLIABIRYT R4k,
ZSRPIA G AR L, MBEIRES ST, S2., S3+54
REM £ 22 R LG 11225 Lo 1RIT e AL kL
5, ILF-TMSYAIFALTST, SLGGE I, 27365
Thep i S, BEIRSS K ST, S2. S3+84 . REM 4% 4%
0P S ve W Ry

2. WU B 1B T RS PQSIPEAF L. W33,
TRYTET, PR PQSIPF4r 25 57 BG4 35 1RIT
J& . PR PQSLIT 3 ¥ 3R 97 i I i AR, B

ILF-TMSRY7 AR TR BRI 4, 22 /WA Gt

WS ARSI R W R —, Kim 25
5% R B A T G — AN H 9 R IRE & A R 8 59.5%
2 S BRAS R i) H 8 R A IRYT , A IRAA
BEHE— A7 L 25 b S AR | AR IR S D BRR ST,
B RS e B S 1 A v & A i XU R
R, A BT R IR A b 1 KU L e 2R IR
155490 BT, WA R 12 JE 25 A R
H 1 PQSIVF A4 4E 18 /3 a4y, $om BB AL T/
A B A R RS, TR — Pl A SR T ik,
XoF A H S 2 B FB A R B e R A S

S oA i A e R B S L A 43 B A
Wichniak%[gjm%ﬂ\yﬁ, RIS S — 2 Z ) A W
T2, 5 T 28] B AR 10 3 | 5 B IR B Bt ) 0 B 58 L
PeTFVF 2 205 SR AR E 20 . Sh¥) SL R 78 ik
ST I A G P A A 2 G 22, S
P D, R PR R SR IR A B 0
Coulon 25" " BIFFE DA g B IR AH 6 i 2238 IR 52 ) AR B —
WHERS, EEAEE v -2 TER(GABA), 5-F (0
i (5-HT), Z B (DA), EH ' FIRFENNE), ZHH
BB (Ach) &5, Fili 2% Hp J5 3 S ph 2453 o B e R A sk Oy
FCAFAH G Il AR T BUR R

28 PRI (TMS) VR —Fh JC R L Jodf 7R
R UEZY Top s T O RT=y N 5 NI = S TP U kS o L N
AT — AR LR EUN RS, SRR R S R
HP P A AT DR R T ) LA, e 2 P 1 T )
CE DR A = o/ e AR AL AW P2 R
Bl A B i 25388 OB AR B ARG T AR Y, B

FR2 PIHBERITHIG PSC AR LB (£ 5)
215 1% TST(min) SL(min) S1(%) S2(%) S3+84(%) REM(%)

HRIRTTA 30

BT HIT 251.42+42.42 39.60 + 17.62 39.78 £ 10.82 4509+ 11.17 8.27 + 4.66 7.40 +4.86

BIT R 288.80 + 40.32 34.40 + 14.89 39.15+8.14 44.96 + 6.86 8.59 +3.70 7.30 £4.07

il 8.39 3.14 0.15 -0.61 0.42 0.14

PE <0.01 <0.01 0.88 0.55 0.68 0.89
ILF-TMS 2 30

JEFFRT 241.50 +51.75 40.80 + 17.47 38.08 + 12.98 4428 +13.71 7.64 £4.54 7.48 £ 4.07

WBITIE 353.45 + 52.20 26.60 +13.22 39.51 +11.61 43.61+11.16 9.16+4.18 773442

ol 11.43 5.12 -0.59 -0.75 1.38 1.24

Pl <0.01 <0.01 0.56 0.44 0.18 0.22
i -1.52 -0.62 -0.59 -0.28 -0.50 1.13
PE* 0.41 0.54 0.56 0.78 0.62 0.28
tfE" 5.37 -2.06 0.15 -0.61 0.58 0.44
P’ <0.01 0.05 0.88 0.55 0.57 0.66

T aZH AT AT ELES; b HNAYT IS LA



2T SRS DA 20194F 5 H 20 HES 19455 5 Journal of Neuroscience and Mental Health, May 20, 2019, Vol.19, No.5 - 465 -

R3 PIHEERITIUE N PSP L (41, % £ 5)

2151 B RYTRED BT i PlE
WHIGITH 30 18.03+1.37 1260+243 15.18 <0.01
ILF-TMS#H 30 18.17+1.29 1040£2.13 2253 <0.01
i 0.19 -3.90
P 0.85 <0.01

R, B TMS(= 10 Hz) HAT 245 2l 4 i AE
FH, RS TMS(< 1 Hz) B 20/, e
A R B 22 T 5 A R I TMS 3o 2 R A il 3%
VEF ., #5250 1 He IG5 TMS 3577 120 15118
PEJF e IR R, R4 AR R R TMS Y497 7E
W R AR S5 48 7 TR T 25 IR FLD BRI
TMS 1] LA 35 R MRS , (HE AR R 2/, 37
AT G —WIbRIE . 5 RS2 B A0 K AR iR g
SEE I 10 B o B KU, AT iR
ARGV E BT TR

ILF-TMS J2 48 < 0.2 Hz 4 22 /5 8% 34, Hosono
2l 1S VRS % 30.0.2 Hy B9 TLF-TMS AT D36 i 44 s 75
KEAL, I BT RS LIEZ AR (SPECT)
KTt He, 8550 s 2o VAT e R SR I e
B3I, 2010 4F—W LR A 5T AR SE T ILF-TMS A]
D3R T A BT P B MR O e 22186 R, R /R
ILF-TMS 1] I T} GABA . 5 &R I &, 1A RA%
5-HT, NE. DA IFEN g ILE-TMS ¥4 57 2% HiR 42
BE TR A E RS kY . 5 R F5E 5 FH TLF-
TMS AT R, BF5E 45 R & I ILF-TMS A] LIk
L N B ] 11 e N

AT ILE-TMS V& 7 BRI P i A v J5 2R R
WF5E % B 4 FR IR YT 5 TST ¥4 B 3%, SL%4
B e/, TLF-TMS Y397 40 MG T4l s B I, 22
SA G R X WL IR S LR BB YT
A SR Z A g, 2R BG4 E L, B
0P B A P i B R R A B R R PR 92> | A B
IRIIAE K | BERR S F & A 25 L, AW 0 R 2
IRAFIE S5 245 Ao A AT RIS TMS 7T L3 Jin
S3+S4 I REM 3 fry i 1] 127, AR fIF 250 B B e BsF 1) 34
T, RIS A B SR, ST LA 0 ) B A 7] 2
FARIEINEY, 52 AIRFIT A R —8  IEH RBEIRSS
TSI K 2% ~ 5%, S2 K 45% ~ 50%, S3+54 1 K
13% ~ 23%, REM 4 20% ~ 25% >, AWF5% 45 5
R BB MR ARZE AL S 1B Rl A BRHIR B 534 £ | 1
S3+S4 HH AT REM HH B[] gk 2D, #7835 B AR AT 2
P[] Ak 92 R B, Y% e HIRG sf [) D 2L, S3+S4 1) 2 %2
MR BRI 97 IR T | AR AR K ) =Y

SHUA R E B IA Y, REM BIXF 8 %A B T
VA BTG BRI ILIE , A2 32 o A & B, DA S 4
Vil ot 2 ARBFSESS R R BLILF-TMS 7] L)
TP B RS S FSF ], {H S3+S4 3R REM 3 1% B AR 25 44
SR A B B oAE , 25 T BB S5 AHIFSE TMS S8k
A, XXy e Z it — AT .

S Z, TLF-TMS 1] LAk il i P i 2 m s 2K B
AR T R AR O e, R BN AE TST R MR SL 4 %,
[T R R ARIERSZ . (LR HI 45 #4) TG B ek
AR R 43 R AR A (1) &b TR BRI SR 30, % T e
TMS 3R IT SSRGS 9E R,
TMS )5 800 AT DAFRFSE—A~ A EE B K, ARWFIT 4
IR A PR S R AR B AR O, X2 A R 9
BT Z—
FUgERge S0 T RS AT S0 TR 25 i
YEB MM IR N AR XITCAR , B S RSCR
R MABR SR | BT, BT S SRS A AR,
SO IT A XITTAR VPN, 63O A VPR

2 £ x #t

(1] Murray CJ, Lopez AD. Measuring the global burden of disease[ J .
N Engl J Med, 2013, 369(5): 448-457. DOI: 10.1056/ NEJMra
1201534.

[2] PasicZ, Smaj lovic D, Dostovic Z, et al. Incidence and types of
sleep disorders in patient with stroke[ J ]. Med Arh, 2011, 65:
225-227. DOI: 10.5455/medarh.2011.65.225-227.

[3] Kim WH, Jung HY, Choi HY, et al. The associations between
insomnia and health-related quality of life in rehabilitation units
at 1 month after stroke[ J ]. J Psychosom Res, 2017, 96: 10-14.
DOI: 10.1016 /j.jpsychores.2017.02.008.

[4] Glozier N, Moullaali TJ, Sivertsen B, et al. The course and
impact of post- stroke insomnia in stroke survivors aged 18 to 65
years: results from the psychosocial outcomes in stroke (POISE)
Study[ J]. Cerebrovasc Dis Extra, 2017, 7(1): 9-20. DOI:
10.1159/ 000455751.

(5] SRIL RS g i o 24 B MR AR 52 [ ]
Hh I R O B AR 24, 2018, 26(1): 89-93. DOI: 10.16128/
j-cnki.1005-3611.2018.01.021.

Wu J. Effect of Infra-low Frequency Transcranial Magnetic
Stimulation on Negative Symptoms of S(‘,hizophrenia[ J 1. Chinese
Journal of Clinical Psychology, 2018, 26(1): 89-93.

[6] Oliveira GDP, Vaqo ERL, Prado GFD, et al. The critical
influence of nocturnal breathing complaints on the quality of
sleep after stroke: the Pittsburgh Sleep Quality Index and STOP-
BANG[]J]. Arq Neuropsiquiatr, 2017, 75(11): 785-788.DO1:
10.1590/0004-282X20170137.

[7] Ferre A, Ribo M, Rodriguez-Luna D, et al. Strokes and their
relationship with sleep and sleep disorders[ J ]. Neurologia,

2013, 28(4): 103-118. DOI: 10.1016/j.nrleng.2010.09.004.



- 466 -

2P SR DA 20194E 5 H 20 HES 19855 58 Journal of Neuroscience and Mental Health, May 20, 2019, Vol.19, No.5

. 2 7& R
REMZRHA BTSRRI R T2

HE B AN FRAL MEe BR) E@mt WA

518065 EIN K F B ERAZIHBM T C EINKFAZRAERBGRESHR T
BAEVEH . T, Email : taowmail@163.com

DOI: 10.3969/}.issn.1009-6574.2019.05.008

(HE] BH HTREMSRBEAETT YMEE TR T R Z ek, Ak BT 2016 4F
8 H Z 20194F 11 A WA I 17 G475 Pl 20 BEAR 10 245 9 M PR 28 2 (I R Bt , S ELE A TR,
MBI FRFIFRIE ., R 17 FIRFHREE 6 ~ 2900 H |, 37858 & % H McHugh 43%% , 6 5% McHugh
I A%, 745 McHugh 1T A%, 264 McHugh 11 BZ%, 1] McHugh 1T A%, 144 McHugh V&%, X}
Bl 1AE LA T VAR DA BT A L7500 L, 2R TEGTT 0 o ARG 4450 F AT —ach M Wi
PUEZM, oG LA, T E A LRER L, 88 X FAYMEAHEIN R, RHEN TRk
PFAREH, BEMZFHAE RGBS,

[RA ] W; HEMEHEG  IFaG AR

E£ME : WYIHBMIZEERIIFR ERHER) T H (JCYJ20160428164548896, JCYJ20170412111316339);

VRYIKF: S B BERHEE A A BRI (SUGH=301)

[8] Wu MP, Lin HJ, Weng SF, et al. Insomnia subtypes and the 119(11): 2538-2545. DOI : 10.1016/j.clinph.2008.07.279.
subsequent risks of stroke: report from a nationally representative [16] TR, RS, %E, F. 82 R y-2AETRMEZE
cohort[ J ]. Stroke, 2014, 45: 1349-1354. DOI: 10.1161/ i . T 52 AU 3 2 10 0RO A Bl A R o 2 3 B )
STROKEAHA.113.003675. s [ ] P R R IR, 2010, 25(2): 127-130. DOL:

[9] Wichniak A, Wierzbicka A, Jernajezyk W. Sleep as a biomarker 10.3969/j.issn.1001-1242.2010.02.006.
for depressi(m[ J 1. Int Rev Psychiatry, 2013, 25(5): 632-645. [17] BRERIE, 25038 RAEAE A 28 fikd IO E 71 IS AR Y
DOI: 10.31 09/09540261.2013.812067. FrR 1], SCHIIGIRES:, 2018, 19(3): 27-29. DOIL: 10.13764/

[10]  RVEZE, SmTys, BREET, S5 . Sl e i A b i+ B e 25 sl 28 j.enkilesy.2018. 03.009.
ARG S A BEIR R BT [T ] TR PRS2, 2008, [18] WeiW, Lin YC, YingF, et al. Sleep and cognitive abnormalities
37(20):2308-2312. DOIL: 10. 3969/j.issn.1671-8348.2008.20.022. in acute minor thalamic infarction [ J ]. Neurosci Bull, 2016, 32
Liu CJ, Huang HQ, Chen KN, et al. A study on change Of (4) 34]-348. DOI: 10.1007/512264—016-0036—7.
momoamine neurotransmitter in Cerebral arterial thrombosis brain [19] AIEM, FAE, FRE, 2 R S 2 500 0] 84w
stem and post- stroke sleep disorder[ J |. Chongqing Medicine, K 2 4F 2 R BB T Ak R T e VE [ ] ] th [ S AR PR 25 Je
2008, 37(20): 2308-2312. %, 2018, 38(16): 3949-3951. DOI: 10.3969/j.issn.1005-9202.
[11] Coulon P, Budde T, Pape HC. The sleep relay-the role of the 2018.16.044
thalamus in central and decentral sleep regulation[ J |. Pflugers [20] Herman ST, Walczak TS. Bazil CW. Distribution of
Arch, 2012, 463(1): 53-71. DOI: 10.1007/s00424-011-1014-6. . . . .
) ] i i partialseizures during the sleep-wake cycle: differences by
[12] Barker AT, Jalinous R, Freeston IL. Non-invasive magnetic seizureonset site[ J 1. Neurology, 2001, 56(11): 1453-1459.
stimula-tion of human motor cortex[ J ]. Lancet, 1985, 1: 1106- DOL: 10.1212/wnl.56.11.1453
: 10. wnl.56.11. .
1107. DOI: 10.1016/ S0140-6736(85)92413-4.
(131 SEALAK, BEgtE 'J/ﬂj{lﬁ%é Q/‘ﬁﬁﬁ(zéﬁ)lf{%flﬁﬁgﬁﬂj 5 1 [21] Stenberg D. Neuroanatomy and neurochemistry of sleep[ J ]. Cell
31 A = A e AR Mol Life Sci, 2007, 64(10): 1171-1173. DOI: 10.1007/500018-
[M].dbst: AR A MR, 2012, 42. 007-6530-3
[14] Jiang CG, Zhang T, Yue FG, et al. Efficacy of repetitive transc- R L .
. . o L . [22] Remy P, Doder M, Lees A, et al. Depression in Parkinson's
ranial magnetic stimulation in the treatment of patients with . ) . o
. ) . X . . disease: loss of dopamine and noradrenaline innervation in
chronic primary insomnia [ J ]. Cell Biochem Biophys, 2013, 67 he Limbi [J]. Brain, 2005, 128 (6): 1314-1322. DOI
(1): 169-173. DOI: 10.1007/512013-013-9529-4. :0‘“‘1(‘;;1;/1}: *j“/“”mh e ran 2009 POt ans B0
[15] Hosono Y, Urushihara R, Harada M, et al. Comparison of SpSrbramiay ’

monophasic versus biphasic stimulation in rTMS over premotor

cortex: SEP and SPECT studies| J ]. Clin Neurophysuol, 2008,

(ks H 4 : 2019-03-22)
(Rl K4 5%)



