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Abstract

Depression is one of the most common mental health problems, and is a major contributor to the
overall global burden of disease. The etiology of depression is not completely understood and
there are different types of depressive disorders, which brings many difficulties to treatment. The
non-invasive brain stimulation (NiBS) techniques, including repetitive transcranial magnetic sti-
mulation (rTMS) and transcranial direct current stimulation (tDCS), have shown great potential in
the treatment of depression. In this paper, the basic principles of the two techniques and their
clinical application in the treatment of depression are summarized. Overall, rTMS and tDCS can
significantly alleviate depressive symptoms and improve structural and functional abnormalities
in the brain. In order to provide more accurate and effective therapies for depression, future stu-
dies can focus on three aspects: experimental design, target selection and individualized treat-
ment.
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FPECRE R —Fh o W AAB P RS, LR AEEIRVEE A RER AN EREFZ —. MAERE S5
AW, WRRAERES, SRTHRTIRSEXAE. 7RE K EERILERE#EEA (Non-invasive
Brain Stimulation, NiBS)ZEMARERIVET HERHE T ERKE . ES L MBI (repetitive Tran-
scranial Magnetic Stimulation, rTMS)H1% /i B i LRI ¥ (transcranial Direct Current Stimulation,
tDCS) & & F B AINIBSE R . A< SCHrTMSHItDCS F A L, 1 PR 2 FH K 36 97 AR i IR AL B 52
BEREHAT T B EMA. MERY, rTMSAItDCSEEEER FIFEE R EBMAER I B MA B RS
AR LRRHE . SEXINIBSTEMERIGTT HAEER AR, KRR NSERRTH. JEREEMAMEL BT =
AR — B, UHRIMEER G B REEIT TR
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1. 5|8

FOAISHE A2 —Fiis WL RS PR, SEmE 2B 3 A AT, J&id ARG Bl NS 9500 4R I
BR R Z —(Kessler & Bromet, 2013; Vos et al., 2017). FHr, v [E I HIARE &5 2 =ik 6.14% (Phillips et al.,
2009). FPARGEFHLADTEIRELHE: KT, X DME S ZHESIE R, B0 R, TR, A
YeIRZ%, 2SR, FREEA RIRFE B ELAEE IR (Association, 2013). IXSESEIR ™ 520 T IR B3
f B O e, EE S B P74 H 2347 8(Cassano & Fava, 2002; Chesney, Goodwin, & Fazel, 2014).

FHBAE A I R R I R A 24, A H AT AT DAL AL 50 Todh: DOARBLAAIAE . JE S AR AE |
IR MEIIACRE . 7 5 FARRE A2 1 4 45 95 I (Association, 2013). 17 ELINERIE & 5 H A& B2 R SEpE ph [t
SVRYT R TR KA ME(Whooley & Wong, 2013). JTEE4ER, JEANIN I (Non-invasive Brain Stimulation,
NiBS)F2 ARLEHNARAE 1S58 AR PGS  Fh R I T EROME . NiBS i SRR AN F AR 3k 5 it n
WL AR g, BATOR. ol BAERE. 4 n S0 S(Dayan, Censor, Buch, Sandrini, &
Cohen, 2013; Rossini et al., 2015). & £ i # (repetitive Transcranial Magnetic Stimulation, rTMS) 14
il LV H )4 (transcranial Direct Current Stimulation, tDCS)& £EHNARAE HITE T HH i 5 F P Fh NiBS £
(Wagner, Valero-Cabre, & Pascual-Leone, 2007). 4T NiBS SiREHIIEAETT R EBEER, AR ngs
T rTMS F1tDCS [FFEAR JFE L, SR 18 1 3 R I I R A 8 97 VAR (1) R AN w2 B, 5 f5 % NiBS
HIFFC BT I ) o) @R AT RS, JRAR T AT BB TR T 56

2. EEZMuERI
2.1. EXFRE

22 P TMS S — b 22 T F R a2 %) I Al i I B R (Barker, Jalinous, & Freeston, 1985). TMS 2
B 2 L AT DAALE AR G PRI TR ARE TBOR B FL A DA™= AR — AN IR A T 2R BB 1k, WS = o i e 45K
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i B )25 PN 77 A e 0 2 i o A AU AR A 0 S R SRS LR, AT 5] R AH B PR AR AT N (Rossini et al.,
2015). TMS KM LL B A 1R £ Fh(Deng, Lisanby, & Peterchev, 2014). F-HIH K2 KRB LRE, Hibvg
T Be e = AR AR R R, DRI IAREOR, (RO EB A ROSAR GG T fa SRR BA /AL 8 -2k P RE %
FE P 5 Bl (128 b 7= A S st R, B DA ) sy PR YRS, (R R i@ YA BT 4 el . thah, i H 2
A 1200-C P8 DU AT b IR 2 Bl T i 4% . H AT, TMS A =M 2B sk TMS. XUk
I TMS FEEZPE TMS (repetitive TMS, rTMS). e H7E I AR #1993 S50 8. FH 5% % 1442 1 TMS, ‘&0 PLIE—
BT[] P DA — 5 P00 56 12 60 B A [ I SBCHE AR HH — 3B ER ) TMIS ik, ik P 7 o 9 i 8 4+ 42 4
Ji, VR 8 AR A X 1) B 5 4 1 (Hallett, 2000; Kobayashi & Pascual-Leone, 2003; Rossini et al., 2015). rTMS
{49 ) 2 T B v AR (HF-rTMS, 5~20 Hz). {EATMIB(LF-rTMS, <1 Hz). [E&ME 0 1Kk R
(intermittent theta burst stimulation, iTBS) LA IESEE 0 42 % ¥ (Continuous theta burst stimulation, cTBS)
(Lefaucheur et al., 2014). REMOIEARE 2CET 2 7= A AH B 1A 2 R AR BEAKLRE: LF-rTMS A1 cTBS #E R 5
AL R 23], HE-rTMS T TBS AR 23 51 Kb 12 J2 2%

2.2. EREMBRIAERANEaT PN

245 N1k, BEEH 2T AN (TMS BIHHIAER T R3E4T 1 4% (Berlim, Van den Eynde, To-
var-Perdomo, & Daskalakis, 2014; Ellis, 2010; Hovington, McGirr, Lepage, & Berlim, 2013). X £67f 7745 AL
S, AFETEA ' TMS XHIERERAF A BB T R SCE ROk . Hrh, HFTMS NN 2, #0F
TE A — PG B (level-A) IFTINAR 77 2 (Lefaucheur et al., 2014). JHAEBIERE L, — 8462590697
FLCERVR YT 0 R SN MG PEAAR B FE IS rTMS Y7 G AR 8] 7 B3 ot . B & i 25 0 I
IR FDA T 2008 £EIEZHEAERS rTMS B2 T 3EVR PEAIAS & 6T - 'TMS IIPTIARS T 20 2 a7
SRR, LEARIERAL . RO . R LR RN A (Lefaucheur et al., 2014). 5 ZMI AT AR
I (dorsolateral prefrontal cortex, DLPFC)5 1% 45 VG % VIAH G, & rTMS 57 #IARAE 1Y 32 BL8E o
(Downar & Daskalakis, 2013). H BT A ARG T B GE A H M EPE rTMS (HF-rTMS B¢ iTBS) AR S 4
(75 DLPFC, B¢ F #il1% rTMS (LF--TMS B¢ ¢ TBS)#I A Il DLPFC. B4h, rTMS (767 & 1iE
WO A~5 B, TSR BE T 7 AT LCRRZ R g R 2 N, KORSE R T HRYT R (Hadley et al.,
2011; Holtzheimer III et al., 2010),

rTMS A — 2646k 5 (Duecker & Sack, 2015). 55—, Lk Bl R~ R 23 FEAS K i X 38 18] 28 HAE )
WHoTs BB, XFEARRA AR E AR TGE R BRI A2, B=, BARHSERPEIRAC, (B R
A ARG ERIRIEN .t s R i s A AR B R R S, B R s o e sh
T MR B T ) ORAP SRR TS AW B . BUAN, RIS R P A R A Ik B 2 S R AR AR B N, T
A e 52 BRI 2 — 8 3 B AR VLA A 5 2 .

2.3. EREMEBRIAETT #MAMER AR ALE

BUA 78 32 A8 B 25 M RN T BB AR e AR rTMS S8 97 FARE B pL AT PR 0 o & T 45 f LR
%1% F: AR (Structural Magnetic Resonance Imaging, sSMRI)HIHF 773 BH , $A 55 35 o 25 #) 0993 242 1 A0 365 AT 400
H(fL4% DLPFC). HE# (orbitofrontal cortex, OFC) WUl {1177 [l (rostral anterior cingulate, rACC). &~
HI #0745 Al (subgenual anterior cingulate, sgACC)~ A 17 [F](dorsal anterior cingulate, dJACC). ZCIRAA
Wiy e B2 545 (Otte et al., 2016). AHECTEEBEN, HIAR M E 72X L8 X (1) 52 J= )5 BE vl g
SR, KRR = A — B R I ZE S . B rTMS I & X9 ) DLPFC, (B 753 B & AMY
AT LA DLPFC (45K 5, 8] LAt — 2Dl 7 IR R X S5 w284, tbtn rACC. dACC. Al
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BB i 2 DL R D48 %5 (Hayasaka et al., 2017; Lan, Chhetry, Liston, Mann, & Dubin, 2016; May et al.,
2006). XFREEMRE, rTMS FEA R 200G AN, T A2 38 5 e A (7] A DX 2 [) (0 B AR SR s ) i 3
AR H o 3X —HEIFE D) REALAS B 7E AR 3 7 ENE. T DhRe i 4R B R H0K (functional Magnetic
Resonance Imaging, IMRD I 72 Z B, 22 rTMS J697 5, $D 8 2 ERIA M 4% (default mode network, DMN).
FIT 1] X 2% (frontoparietal network, FPN)AIZE & % 2% (salience network, SN) PA 35 A (X 4% 8] i 57 5 Th e & 4%
i 1E %t (Anderson, Hoy, Daskalakis, & Fitzgerald, 2016). 753X = K P 2% H1, DMN F 528 i [X /& rACC
AFEFAE R, S 40 TR B A5 B0 T.(Raichle, 2015); FPN fIH X & DLPFC FITH R/, 41
W EMEIOAPEHEBI(Fox et al., 2005); SN HISKEENXZ dACC FINE, A ST ) A &N T
(Menon, 2015). ‘BT E T EEE A N5 AR 835 AU K0T B8 i b6 AN 17 IR 515 25 V) A 5% (Williams,
2016)0 SAFISRUL, rTMS B BEJE I8 I o35 1 i [ 28 11 T B e 5 DA 1 1L i [0X) 266 DX B ik X P 225 40 S 5 oK
1K B BB AR 1B 28 KRR

3. &0 B i BRI
3.1. EXFE

2P B FRLRIBE tDCS A2 — R IS FIR (1~2 mA) TR 5 N 57 o 20 40 375 0 1 A N 2 i
B AR (Gandiga, Hummel, & Cohen, 2006). L tDCS &4, B 7505 & KIS /45 F AR (BA A
cathodal electrode FlPHAK anodal electrode) & T3k &7 b o @i FAEH 19212 it 2K g an o bl  JHimAim
HAE 25~35 em® Z (i), MM, tDCS B4 2% H P BRI SOR S MO . 88 SRk, BEARRI A 5 A1k
AR T A I =, B ARSI A B T B AR A RN B B I % A 1 (Nitsche et al., 2003; Nitsche & Pau-
lus, 2000). —MINA, tDCS B TTVE S B SREE . RFLERT A R0 77 )4 % (Nitsche & Paulus, 2000). £
LT rTMS, tDCS AT [ #5 m B 5 T4, RITE SEBR (Il PR YA ¥ Hh R Y6 Bl B8 ) (Priori, Hallett,
& Rothwell, 2009) . A3 tDCS A —LEEIE R, U2 ko0 5 88 98 55 AR 55 (Brunoni et al., 2011).

3.2. ZFERERIBENE ST PRINA

HHAEH tDCS RITHIARRERS, BFAE — Mk 1| mA BIRRE, HWEBHE T4/l DLPFC, ¥
e B T A4 MIHERI JY JZ (Fregni, Boggio, Nitsche, Rigonatti, & Pascual-Leone, 2006). 3T 4 HIHH 78 D) 45 7] 15
FATE & 58 (2 mA)RT tDCS, I HK A & F4 il DLPFC (Brunoni et al., 2013; Valiengo et al., 2013). &
WA, tDCS MG YT BB E A 5~15 K. BIHFTCAIE, KREFT AL (DCS 167 HAR Y
I7R0EAT TV, I 2 DADUE RIS R A5 T B 50% 88 2br#(Berlim, Van den Eynde, & Daskalakis,
2013; Meron, Hedger, Garner, & Baldwin, 2015). 5T A B 705 X e A 25 RS 5 34T T ZIRV-AS, 45
SRR A (DCS Y% 5 A I HE AR J2 1 76 97 AR A VP o8 A AT RE R 2K (level-B) I HT 1A U7 =X
(Lefaucheur et al., 2017); 1 H 7 170 2 8 GRS UE B A tDCS BRI il DLPFC 2 & —Fh A
R ar 77 . (ERERERE, BARCH U R (DCS 7] LR HE R B AIDIRE,  Een TAEILZ
KBICZ A2 3 g 1% (Kuo & Nitsche, 2012); {HAR/DA BT R I (DCS X AR i 2 A7 75 DA K02 T 15210
(Lefaucheur et al., 2017). B4, A1 rTMS 8L, DCS & — A B BGIT FE, Retd B (2t Hiaman
20 BRI ¥R 7 RUCR (Brunoni et al., 2013).,

3.3. ZFERERIBATT HMARERARALE]

ST tDCS HIAE IR EE, BT K e EDWE ) 5035 5t A2 T RAS i /e (il DLPFC (140 2835 3l LA S 9855 45
DLPFC #2235 3l(Brunoni, Ferrucci, Fregni, Boggio, & Priori, 2012). 1_EATi&, DLPFC 7E$HAT #2 Hll flE:
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EAMLES LA ELZEERH . (DCS I AER I T DLPFC I # 28 i% 21 K3 B 23 R SR 0 s 22 11
R TSR . A& TR, tDCS XF DLPFC 11§04 6 0% 358 i AR i 8 0 5 26 R 55 1A 042 i),
403 175 46 TR in i F2 (Feeser, Prehn, Kazzer, Mungee, & Bajbouj, 2014). [T DLPFC, fHZE5A524H)
WL R W], tDCS F rTMS 4L, #W] LAk — B 2 ma iR SN 24, EEanid 2 & 45 i A A A2 A o 4 45
(Bikson, Rahman, & Datta, 2012; Keeser et al., 2011; Pefia-Gomez et al., 2012). Hr, Hi G5 ntEEES
K, W55 A B G O A AT AZ I BT BRI D A (1) 25 4 2 VAIAE (1) 3L A0 58 I (Williams,
2016) FeAMERERIIE, ATRTH -2 REFINAIE L AN AN T H 0 (Banks, Eddy, Angstadt, Nathan,
& Phan, 2007). HEtZ i, tDCS A LLEI I DLPFC (835200 2 R G RiE3l, DL S B S #0175
L5110 B I o FE I X 28 77 T, tDCS REHHIIARAH 5 i 99 265 1) 577 D REEFEA — € 5 E FH (Keeser et al., 2011).
HIXTTH I ARAZ, IEHEIFAT s AR I N AR AR J7 1 1 AR AR — DS .

4. rTMS #1 tDCS J&ITHIABEER) R R LB

rTMS A1 tDCS FEAMHREE VAT o O R R NiBS R, IfH =& Z BfEEMMZ k. H—, —
I 3 B ST #R A T DLPFC. AN EER M2, rTMS Sl s v pf P R o v, @ 7 2
LIIIME SN ARSRHATEN . 1M tDCS MR R, RFEZEMHE e e, K=, % Harmrst
GERRE, R RS B0 11 T ERAS A R PR TR A, T AT DAk — 205 (R R A B AR 2 i 4
P, SRS ST N TN X (i 2k RS- X N RIS KR B LR O T AibdE . H=,
T YU SR AE AR KA ZE . MIXH, rTMS FIDCS 2z [althAg —2e 2 57, B, &Mk
FHBRFRANA] o v TMS 2 3 I PR . R 2 8 1 DK 2 J2 PN 6 3, 177 tDC'S T2 LB 5% ke Bz 3R AT R IR
HK, —#IEWERAAR. (DCS MEIWERRERM, JLFal LLZREATE: 1 rTMS I EIE 0 58 2,
BEEARES SEEN. B5, ZHIRARNAHMEEAR. rTMS 7E3£E C &4 FDA #LE n LUH 3048
KEFIEYTT ;10 tDCS R 7ERRI SR FH T HIATRE AR I8 T « sk BT &, (DCS MIPTHas KR 7E 2 ik I
BEAT rTMS. (HIX A1 tDCS MHICHF AP A K, AR T AR LIRS (DCS 22 b A 5N A RIRIR T
Ko

5. GRTIRE

ZE LRk, rTMS F1tDCS 1E R P A NiBS $iK, 721697 J0AR 7 T S AT 532 A 3k
KRIFHEARAME, AP, (DCS BRI R AR Z#AE: 1 ' TMS EE tDCS HIEEE R,
SRR L. SRR, ZFAENEENGT B, T OUE SUREPNEL 2 IR T AR . MR AR S R
FEIWRIL, rTMS I DCS A AT LASZ e SO s AR 25 51, 3 mT DA IR 23 i (X DL B ORRUBE T e i A
BISRE, LSRBURIT IACH H . Ak HATSET NiBS 1697 HIAR IRE T SRAFAE —SE A2, IR 2
S 25 FRAT TR AR FIALHI AR

N T G HUREE NiBS BARIGARN N, ARMTFFAT NN =A T HETF: 55—, MM
BOR R SREG BT . BAR K4 06T NiBS AT B S A 1 O RIS REAT X LE, {H2G T NiBS ¥R y7 )
ISP F B AR BT 5K 22 R = Pl s v o ARG . Rk, 389 B s ot B2 Bh T A NiBS R 1 sk
VEFRIHLH . SENA BRI, HETST rTMS A1 tDCS FIF 70 #0 A I ST 250 F i 57 A o 20 o A B2
LA SV R 2 BN S R R o Tk, SRR TE O SOns RE A St b P N (g e i ont R
H, Bl —PHEBR R R, MR a7 7 Rt B, SRR . B R
ik, EAR rTMS A1 tDCS 5 P BRI BREE S 4R DLPFC, {EAH ST 58 A I3 0 o ) e A T e 3 4 i [
HOAS S PR T2 DX 3o SR IS 19, 52 1) 52 i 4 i DX AT S (8 AR mi A R AN R A 0] B R AT 1 45,
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