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[ Abstract )
inflammatory demyelinating diseases (CNS—IIDDs) , which will seriously affect the patients” quality of life and health. Repetitive

Cognitive impairment (CI) is one of the common complications of central nervous system idiopathic

transcranial magnetic stimulation (rTMS) is a new neurophysiological technology, which can improve thenervous function by
stimulating the excitability of local cortex and synaptic connection of brain, and has definite effect in the treatment of CI caused by
various reasons. However, there is no systematic study on the mechanism of rTMS improving the CI caused by CNS-IIDDs at home

and abroad. In this paper, the efficacy and mechanism of rTMS in the treatment of CI caused by CNS—IIDDs are reviewed, in order

to provide new options for the treatment of this kind of diseases.
[ Key words ]

Cognition disorders; Transcranial magnetic stimulation
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disseminated encephalomyelitis, ADEM ) . £ & VL4l ( multiple
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LRI, MS s C1 5 T B RE s A/ SR ST i il o 22k
FZHY)'Y . CNS-1IDDs B CI ¥ fere, HAsEmT: (1)
MS. MNOSD B #H % fEA AR Re Pt , TZRINEEL
PR AR AT IIRE . W E W R ACIZ TRk
Ap LS TS o, MS ERFH LG . CAZ B R A R,
MNOSD % i & h i & B3R . (2) MS, MNOSD
B K CLlRg S 20 ) | A (brain volume loss,
BVL) W7 o RO R AR o i
2 RN 1 (7 N/ 2R AW 8/ Y - N U F 20
AR AR . M IAS AR 2 A 6. (3) MS, MNOSD
BAE NI RE 05 5 24 KWW 4% A8 fb A o6, o2 Bk
IR N2 ( default mode network , DMN )“’23_24%[]&5&4[*7]2? » Jo

w2 % i W M % (repetitive transcranial magnetic
stimulation, rTMS) fER—FhJoA | 224tk B G 7 B
H A E 81 T CNS—IIDDs U MS 25595 (4 T4 Filiz s B 5234
J7, HEBIESE A AR C1 &R KU 27 L (EE P ¥ Bk
ZEFX) v'TMS % CNS-1IDDs JIrsit CI /EFHALHI 0 R G ik, 3
T, ASCE A R SCHERZEAR T 1 TMS JR9T CNS-1IDDs fT 2L
CL T ROHAE AL, DI RV T4t 2% .
1 rTMS %2 CNS-IIDDs FrE CI Bi& 72258 i

¢TMS X445 1E # fi BE A K CNS-TIDDs 5 78 PN B A )
BRI DI RESS B W W e /E T, B & LR
L AT o X i DX 5 B LTy B 1 DG I T RS, (R4
Mk, W= TMS YR YT CLALH] ) pft 220 o8 . 15 30
£X CNS-1IDDs f35 A AE CT B il 38 X35k 4n 35 410 iy 45 i 3 S5
( dorsolateral prefrontal cortex, DLPFC ) K HAH I 4 245 k) 4%
AT REA BT BEA rTMS S AT RE RO HLH

REA: Z I Re v i 2 52 A5 2= F R R W], CNS-1IDDs i
Cl F BRI A PATIAE ™ | fEEAHEE | TR
l‘Z;ﬁEjj [31-32] . (ﬂf%’:jj [33-34] &fﬁ%/ﬁﬁ%@ [35-36] %j@rﬁ.’ ﬁﬁ
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138 58 DA T R G S AR IX i — . RIS R, 22
DLPFC 64T 45 AT 160 30 S AR 45 e Ao 7 . I
KEBFFEH E T TMS X ZE M DLPFC 422 4Pk Kl A s e
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A Bl R I, T Y TMS 38 22 0 95 B Bz AT
AR GICAZ e ) (R 2 RS K B i (TMS e
] DLPFC 7] ™= A= 45 R0 A HIE S AR F . F9e 6B, 78 CNS-
1IDDs ZOANHIZ I B iR X, DARTAR . P X
ARG 0 T X X A T DMIN G R 0 2% 45 K G 4
g, Hirp Papez [0 I - WS - R L AT
B RCGE RIS i S A AR XIR A T RE, AT
B Rz 0 R TS FR R AR FH B G 7 . AT £ TMS
3 2o R A B ST B R Ak, BN 22 58 fk T 4
Ve, iBS KRR R (long—term potentiation, LTP) , NS
S 9 Sy 0 A B B o 7 AR R R A A AR, I AE R E
25 T TS A RN X 1, LR R R e e A e
TIREIILS, 1M OC A0 22 T 8 X 46 12 Hz 3458 T LA 3 T i 45
FIRER BRI DR TR, ik B e AT e H 1.
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2 rTMS ME NN AT RRITH

AR A A1 4 0 I A ' TMS 1% < 1 Hz 5 SO IR (low
frequency, LF) —rTMS, #ii #¢ > 5 Hz %& X 4 & #l (high
frequency, HF) —rTMS, LF-rTMS J& i i i bk i S hh &
TEAN, AT LR R R R T 2, (R T ek
NI RERIBIF TS AT 420 s HF - TMS 7T 3858 Bz o 24 1 5 4
USRI Mo R TR T . BFSER I, TS
BIT 2~4 B E R ITIREA R L (B H RTE P SRR T
rTMS Bt CNS-1IDDs fIr 8 CI 9 S8 1R Y7 I R RIDIAL
VEAE i T )5 58, A e il i E— 2B WFFE v TMS X CI 5200
FLFE AR AL . AR i SR Jo et | ) R B ()
SEF )4

45 & Wk fE BF 58 & B, ff A 10 Hz /TMS 7E 80%
~110% 1 970 {3 2y 3 B BT U8 # Z2 01 DLPFC,
FEHEAT 2 1000 AR CTRIFRIS ] 26~28 s, SAFEERS ]
2020 20 min, JTREN 2~4 ) 5, BERTAECIZEES P
T S RMPATIIRE | s R Y A T
B, XEERESE AR IR RIRI TR L T 5% Ak, LR
Y TEAf 2 AR TR AR IR B OCEZN, 5 AT L,
fdi ] Pascual-Leone 757k (HZR P TEIE 32818 3l i B AR
5em 4b) BUEE 10-20 EEG RGUEAZEM DLPFC AT LIIAFIH
WFRRCR, TR, SEARRR 2 AT S AR D) BE s
LU RN A

EAEENE, RS — 7 B AR RE T fEA
W TR DR A5 R M Sk, U AR I IR 32 2R A 2.0 31
M N T BE, AN [R] B HE AT A B X 1 R A R
) FR A RN 2, A0 1R B R POIR 2S4S A 5 R (Mini-mental
State Examination, MMSE ) . 2 4% F| /8 A 21 PE £ ( Montreal
Cognitive Assessment, MoCA ) 4t 3¢ 3 2 T PF & K 1 A
HIIRE, 455 B0 B 56 (Symbol Digit Modalitiestest,
SDMT ) %2 TIPAG 9058 b 31 3 B f AR ICIZRE 77, AR
T 5% 3% 28 N AT 45 (Pace Auditory Sense Continuous Addition
Task, PASAT) FEEZHTIFOUToEhn THEE  FEEI AT AR
ICACHETT, M 2 >0 Ui R 32 ik e gk g s
ICCEE F N SICICRE ST, PR AL S [ECAZ IS ( Brief
Visuospatial Memory Test Revised, BVMT-R ) =2 H T IE 1
B S [ SACICRE ST, BT R 232 (Wsiconsin
Card Sorting Test, WCST ) FZHF Il &gt TI8E
3 rTMS i&f7 CNS-1IDDs FT2 CI BI#LH
3.0 PREGSRhET B Bl 5% fh vl 8 e B OR M R 2 2 1)
2%, fEHEATERNE, NS KR ERE, 1002 il [A] 1) 12 45
B AT IR, TR R, A0 TP T i AR
( long—term depression, LTD ) o HF—'TMS ¥ IF LR A S i
gk, Hk g A RS i) ) A s ), SRR A
BN BN N LTP A S 7 2 g fil g S8 S i 2
AR TR R ECRES (BRI REE 7% (resting—state—
functional connectivity, rs=FC) ) FHAT AT 55 #H (8] & 2 ol 28
[, Horp rs—FC Bk R 2 MS & AR R Cr AR EEBLER
ifii YTMS AT LS s Dy R 490k, HULST 48 ' s i 46 MS
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3 DLPFC _E A il HF—TMS F- 5 AT 55 4 OC 9 R s
FE S5 MG B RO He e, S5 R LI, SIRRXT BE AR L,
MS BRI S = B4R 55 ARG AT L T S (BRI LE
rTMS G825 A7 DLPFC 5547 0 DR AZ FOSU s X 0 s [ 22
E] A AT 55 AR OC DD REEEH3E N, 4875 T «TMS 76 MS & K1)
A HE A2 P (G TR A . ESSLINGER 45 Y f#J 5 Hz #TMS il
WA RS2 1 A M DLPFC, i DI BERE LRI A (functional
magnetic resonance imaging, {MRI) &3, fdFZi8# n-back
GG ] TARICAZ 2% N B9 SEHETE R A I, HLAEM 34T 55
SO0 e AT BT VO R L, S SRR L e A
PR 2% (9 T S AR (LA T N RONE 9 LR . AHMED %
WF9E HF—yTMS Xt /)N B 2% 20 3o AR AT By 28 TT % Ay PR 52
Z5R R, RIS D IC B LTP B R TR
filRs, FW] HF—TMS WA ROE Ik DI REEHelE, i
ST IAE, NITEEARITIRE . BVL, W S AT MR T
HONASRER IR T ZS I . YANG %8 U2 XHMARSE & 4T
SJIIWIE G HF 2200 DLPFC «TMS 3697 (HIEOA 2 20 He,
ZHCh 25 91, FFEERTIER 2 s, YIRS 28 s, 1000 4~k
U, R B A LB BB 90%~100% ) , 454
R, FEM) DLPRC 1 S ARSI B T AEICIZRE 1 9 0 ks
UESE T vTMS AT 15 S 22 28 il o] SR i e A g

g5 b, TMS AL PR A R 28 5 fih ] S T 3 —
AP FHONFIIRE, (HHCAA U0 0 4 P s S WL AT A o it —
HHR -
32 MAREFRETSMARLE CAPRIES, ZMMa
BRETFEME&AEKEF (nerve growth factor, NGF) AE5I
AL T MS S50 Y 4 2 AR L I AR T A R X

( hippocampal dentate gyrus and in the subventricular zone,

SVZ) BUki4nfiE)Z ( sub—granular zone, SGZ) JEMAFHAMY
FEHOL, WML XG2S IR N TRk e R
G i R #2878 5% B F (brain derived neurotrophic factor,
BDNF) | 5 & M A=K I+ (vascular endothelial growth
factor, VEGF) . NGF. #{bAEKHT o ( transforming growth
factor alpha, TGF-a« ) . FT K I (epidermal growth
factor, EGF) . Ji £F 4 40 i 2E 4 I 2 (fibroblast growth
factor-2, FGF-2) 4§70,

YILDIRIM %8 "7 W58 46 i, VEGF Al BDNF 15 J {2 3k o
RXH 22 TEHE SRS AR T2 25 R R T, #5948 PKA-CREB
T IEA TR, R SR R ORI T RE RO A v B AR
JHo BDNF J"Z 0340 Tl Ey o RGBS & R B e R e, 2
UL P2l SN RN R 1 LI S =0 L G L
PSSR T, A BDNF ilad 5 5 SR i =2 14 B
(tyrosine kinase receptor B, TrkB ) Z5& M52 M0 22 2 f vl ¥k
EA ZWHFFEIESE T rTMS BEA R0 &5 K B 5 P iy BDNF
KT, ki i A A O L BLANG %5 1 i F gy
G 5k 1l A BRUIE S BDNF AT LA 4 281 200 e i) 184 58 F0 34
ETT R WA DI HE . WANG %5 1 il it i F 5 Hz +TMS #1l#
IR BRI BT, A BUR RUIILGE BDNF 7KF- S BDNF Xf
TekB (AT I, T AHMED 46 ' 7 v TMS Xit/IN R

2 2 i BRI Ey A 2T R A T R B, HF—'TMS
(15 Hz) Fl38 oK B S 0] 7B 207 = BDNF K7, JF A2

HEAh 2 T B BRI P 0 2T AR, 33Xk PR R 22 R S g
B BRI AR TR AT R, VEGF J& R AN A il 43 30 0T 25
I — AR5 B, AT AR P 0 TR A AR R I 4 A
S, R R A AR AR T L ZHANG %51 i@
o X VaD e B 34T HE—TMS (5 Hz) & B, KRB
VEGF, BDNF il N- H 3 —d- K & 2 iz 5% & ( N-methyl-D-
aspartic acid receptor, NMDAR ) 7K-F-F+E, $7R TMS it -
J8 VEGF. BDNF I NMDAR &3 [fif 4 58 I £5 CA3-CA1 % fiihy
LTP, B KA | diche

NGF 5 BDNF [flJg NGF K%, NGF £ E g o
JE AR A3 5, ELA RS R0 RN R RE ST, AL i
R HE 185 IO 28 T RE A A3 SRS AINE A S i 2 AR
APESL T, NGF 7RI I AR Rz 5 vh & s . FAE 2010
AF NILSSON %5 138 iof [ ¥ 25 1 AN 2878 - 0 T (NGF
o, BONF ) UESCH A RGH 5 536 R AD /N R 28 [ BR
AR, HH HF—TMS (> 5 Hz) ] LL_ Ly e 3 R B
BDNF, NGF /K" TAN 25 'SV RF5e sk 8L, 75 fak B BUG o6
R FE IR MR 5T B - JERIFHEEE 11 (amyloid B —protein,
AB) JG, LTP Fzs[Eid42 73 ™ &4, H BDNF, NGF Flifg
X NMDAR KPR RE; ik rTMS (1 Hz) 897 14 d )5,
BDNF #11 NGF /K- F T, NMDAR ik Fill, LTP fiasfa)ic
2103 .

Zr b, vTMS Xl PN A 2832 o 1) 5 M T 8 RGO 4 i ) e
AL Z —
33 RAEMT HRET AP ZFE RAE Y K 9 E X
IMS VRTPRCR A R E . AR5 B3N, BF XTI N 4T 6-
YR M ¥ A4 AR ( Parkinson” s disease, PD ) 7,
2 0.5 Hz 9 LF BERIBUS BV (e SCIRIR B L Z B, kiR
J5t X 400 7355 LA B 8 o B R X S8 S B R AV 0L SRR
rTMS AT 38 L Jsk A 48 R [ an¥R A0 2 ( cyclooxygenase—2,
Cox=2) . i 9 38 38 I ¥ o (tumor necrosis factor alpha,
TNF-« ) IR E M 28454745 ] . MEDINA-FERNANDEZ %'
WFFE KB, *TMS Al SRR e WAL R H M2 50, XAl
REA Bh T 08 JE R I 280K & . TIAN 25 7O AT 1 J8 15 He
HATMS 6 97 £ 08/ IAB I 2, R IR T E2 AH G 7 2

(nuclear factor E2 related factor 2, Nrf2) Wik THE, MAE

JEHEF (W TNF-a . 58— S LA A (inducible nitric
oxide synthase, iNOS) | H 4 % (interleukin, IL) —1b Fl
1L-6 ) Sl /b, Nef2 18 it 44k S5 I i R — 300 i 7 il 179
FEYENE, WL SR A RAECAE PD. AD, it
PR A A H A5 R A 45 2R G S AR SRR 9 AR BIRIE ST
[Aif, KENSLER 45" WF5E &, Nef2 25 T iRss R
G SR RE VLI BRI

Hitt, vTMS af DLl R 0E
INENIHRERY A B 2 —
3.4 B S ACHIAKE S5 L, ' TMS AT LU RS RS
i o, 7 K AT, BRI fE . DRESSLER 45 7

3K A FEAL R 1Y AN
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FAE 30 AR HTHE (AT MR UESE T B b vTMS AT B £ e~ i
JR B IR . PAUS 45 il RS KO 10 s B9 378 25 kb
JPE, Lh10 Hz BB 3%, 5 il s fe K 40% 1
HF- «TMS {EFH TR, 6 FHIE 7 & W24 (positron
emission tomography, PET ) il I8 %0, 255 & 1 TMS
ok i RS 0 L 1 K IEAMISE ;. DRESSLER % 7 3
Tk B 3R A R I 0 I B A A R e DX
PERARI A5 E, IEHTR 10 Hz rTMS JEISORS B 43 240 [P fi
AR HIER G B3 B ZERTA T3 AMU R BT, 15 ¥ /3 JR . BRK
Fil 1000 K, 455 B n B IR BT 2 BT B2 . GAO
e U, PF-FDG PET Wil R IS5 20 Hz, 5 s 4Lk
WIFFIEE 10 K, 100% #2038 S B{E R HF - TMS 3477 R4
I R ST R BRI R AR KO L i 4 A T
I LE—rTMS WIAH =, JLnf @ 0] VEGE 1 B3I )30 i it 77
AR

FH AR, HE—TMS AT LABR S R B B i) 24 et . Sk
ST ITRTG B . R E TR | kS REAR i,
T o T 0 e 20 A A Ay T L A A ARk 7 5
HF-rTMS ] LIS om0 a3 3, SO I iU G 34, Sk i
R T R AR5, SRR AT REIR S .
4 rTMS j&fF CNS-IIDDs FTZ IC &£t

‘TMS (22 A PR M B TR P PR DG, T
RV A R 2 B R R e, 8 W RO £ —
buga ST INTOE U INAE ik I ] -3 S =X R I S T (555
W WA R, RARA Ny 18.4% 7 5 THOREIAIT T
PR E N RN, KAEFN 0.11%~0.46%, H AN &
VEZ55 10~25 Ha (30N B R 2 LA P v o B s 5677,
Al UL, Y TMS 7EIRYT C1 7 I H A A BOR B v] 555 03
SR SR K.

Zg b, TMS S BIAITY C1 A2 thde s, Ry fgdhal
Re BN RN, AR AS SR FEZ. B T4
SRS S 1) R T R L HE—TMS A7
5 N

'TMS B8 3 Z FHLH] K AR T 2 A0 X B2 30 B
BAERRIVERT, 058 Kb A% 3 5 B0 T3 A2 9 i
BT H., ¢TMS Ji ] T CNS-1IDDs 3 CI J& Y7 1 Ak T4 3 BF
BB, E AT LI > 2 b il — A BT «TMS X
CNS-IIDDs Jirgk CI i9ER, 4§23 NMOSD . MS “55 M54
X CL RIS A

Ve Tk FRBRIAT I F MBS 3, Sk / TR
B, BB RMATHEL; BERATLFG TSN, T
LFWRFIER TR, P FEAR AT, BEEE,
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