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2P HEREGR R T RIR R EROR, 4R

THGHSS Gz BRI T BT . ARSI NIBS (i etk LURSZ RIIX BRI 2R ) BT
FPAE R R BT DI, T AR PR e T S, R sl R IR U DX A v, AT S8 g s AT 3R B, ST T IR 5

BAE LS I )BT AT HUCAL . ARSCE SN2 T ICAZAR S A Il S BESE R 52 5 Jay s ik X BT S8 B BB TR 2R
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— R EYYLE AR D B2 A PR ILIE . BRI A i
(AT DR A I 5 2% B8 S i 12 A2 P DL T 0PI [
RAS, — A H ] 78 10 A2 0 1 a8 4 B 1Y
10 min 2 6 h "' JEIZHGE I, BT ] A AH DG4
FEISH AN FEILR , T E) Y S B0 25
WARICIZIEIR 17 e TH IR I A R —
P, EA MR (conditioned stimulus,
CS) HAE&ZMH# (unconditioned stimulus, US)
TEREKLE 5, FH=R ) CS 5T0US AR FERZ,,,
M BCHT TR I ks i AT e IS ) 2

TENG RAFFEH, PTSD F1 SUD AHSGICAZAYTE 1
KAETRIRIAEE, TCEAE I ILE By Betb A 7 M B+
i, PR HErHCAZ 10 IR R TR rh Tt
S HESRIHARICIZ AT T I E B B . AR SRR
HI 78297 (cue exposure therapy, CET) M+ il
BRARRE, BoE Kk, AN HILE T T
T, HACRFRZR S, B A TR IG5
SRR S XL T B SR R B
P [T B[] 0 A o AR o Y sl S AR B
PR AR b T AR R, (R EAE
FIABE 202 N3 A2 AH SRS P99 (A I R R
Mo EAEk, BEEIER AMENRRIY (noninvasive
brain stimulation, NIBS) I RKAy% &, NIBS 574
SIEYE A ok VAR RN I B TE 5 NS R Wl & P NS ol VA 1|
SAF A (A R T TR g A 2, Al
BT I AR R aE i NIBS i8] 7 . BB ICAZ Byl R
5%, XFPTSD. SUD ZHE i< (9l R T T4 {1k
SREEAR % o

1 B2 FFE

11 “ATAHERTFRBRAFA
AR R MR T R0RME . BlURE . R0 55 R
AT RIS, A REE T CS, (HEk /A SeHT
5 CSILEAYUS, MM CS AN S US EHE1 5
M2 THIBIFARINE RSB AICtZ, MR T
— PRI, X AmCZAR R ESS , BAARE
(] 1 37 s B AR PR BV o TR (renewal) . s BA
(reinstatement) F1 H & % &  (spontaneous
recovery) & 3 Pl UL BT R J5 R iC 12 2 B
Ol P, FIRBRERNT, THIRICAZ s FE O T IR
Wk 5, FRgemf A, kb 323 US G
PR T, BIAE SRS N MC e sE g ik T
B PR A T B i T IR CR ARSI (R F4
THIBRCRA R 50, W BB T Y[R I AR 4

FHABEA, AN T R ik HoR AT IR 5
WL W BRSNS G SR, XARIAT
YRR T R B R B I RT3, 294 50%
BFAET B BA W RdGE = Wik, HEMA
R FEA PR IB I 255 25 B Tl 2298 1
WARZS G, DAREHEXT AR DI AR DA T A i f)
G
1.2 MHEZ B EE T T BT

UL 20473k, I — T BRI A2 B B
ZRNBORBEZ R, RIS AL BB T T
ST N ==t 12 D0 /L VA= 9F (213 T B1= ST VA Tk
R NG R T L DO ST R T VA% = 8 Ti Wy L E ol
AR N AR il FE O e AR T L R L, R
TR D) T 20 RE SR . SiCiZRILE
FEARML, FRILIE B BT AZ BA B ] 284
N E SIS HY R P B, AR X A2 B
55 HESROFERT R AL T AT RE, HoA R A IR IR
=8 SR

el EEGE I RO ARICZ , S
LT 2 AAC A LA S~ 3905 B 1% 5% B iy
. ZWTORM, IFARFUGCIZRBRRE I 5 5
AL R, FILE A R A BA —E R A %
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Jiz e, e EY B 0-y FE S TEE LR 5 EUCILA 22 R
Yyah A E G, BUR TiCIiCE . 52K, —
Tt S ICIC I A FTE 7 B, RS 1 KT
TR TR, 2 RGTT—His (32
BUR 1 RMICIZ) , H—dH s, IFRe 275
vIL7/ 1y STV -SSR 0 Ry 117/ F NTHEVA
T RN — AR MRS T IR N,
MTCHE R UBA o X IR WL R LR 5t
ICR B IERE 2CHEZEEM, HAEREZE—1
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1.3 BUREFRSTANAEFREEHEER

PRI 5178 T IEs 5 0T F 5 12 AP UE
W EHATER T IO . CASCIREN, Tl
FCFFIU I B 42 B TH 1R YU U RE A &80 7 1R 2244
B2, TR TSR IEIR T U5 45 5 &2 & 1 ik
R PRI AR A S AR i R 08 Ao 22 AR R
TG FA MG BAFEIRAS, BEJSTEA TR E I 1]
NPT TR, AR A TEAZ T BRI
IRV MR LA TP A% B0 ke 1242 1)
TR, A — A AR D T ) 245 7 oK N AR
MIAEZG 2= 7k Y BE T PR ILIE A B - TR X
YERARRANE . gty h T X, %4, RIE
FH 9 BT T IO L) . S 805 Oy A AE
AN—F AN, FE R REE N T,
A BB O A BRI I 25 O S R L]
MZ5FB I g8 R, IO IR
FAR M-I IR AR R — AT EA L
AR,

25 B L T WA R O B 2 W) 2 8 AR R
(propranolol) . #Zi& /K —F L FIRER B
REEPUA, AFSE s, FRULRE A B AR AR
M Z W R BEA IR R R B K ic e &
ik P R AR T R B, 2R
IR PPN 25 CAIC IR A e, (EJR XS
LRI TR ™ AR R, FHILE
1 1) Bl FH 5 289 IR T A 8T Je Az B, R
PTSD Y ARG A, TEICIZHE s, IS4
7% K BB ZLE /D PTSD (I ARAE AR B0 28 3% /K
W [ AR H] T SUD Iz T, fe A 202> SUD
XTI P BT i ok B R R RN,
TR RS 2896 7K, AT REIE o AR 25 H -
RARGNE), BRERCIRIIEL N, SEIX ot
JEE AR wl i BV SR AT DGR IR 2 . SR il 351 ey
MA%E 2 (rapamycin) R 7E 3% 52 56 BE IR 55 A1
TS5 R2RAICIC R EILE B, HAE R
P06 mTOR G % (15 20 M ARt . 3% 58 RN 2 1 o
B B P GIBE SO ) AT A2 PRI AR DG A
FBTA BORSE B Y o R BB R A B R oK Al ]
(mifepristone) HAENL AR MY SRR ),
Ml a5 D-P 22 2R EK5 1 T REA 204 PTSD
SR 0, AR PR A AT L 1 S0 1) %) 1 38
02 Ay T VN W25 K oo B (TR i A N T2/ S =
R HARER, oo HIIEEsz i F A E
I, AEL S AAAE TR G AR R KRS, T

RATE s

2 NIBS7Ei21Z F P o 52 F0 i ok Bz A A i
=)
2.1 NIBSEARNEA

NIBS X HRL[E AR T B2 AT fih 22 0 455 72
AR M B IC S T 0B R . KRBT FHILE
IR AE SRR R kAT, DR R e/ fil AR A7
e, K 8 A A ) R A R B K X
B, DATHcIe M 4 sl . NIBS 19 3 R i
FANRKIIGEREAE T —FhAER ATERA 1 s,
AR K, 28 A G R W (transcranial magnetic
stimulation, TMS) Fl1 % fiii B, §i] # (transcranial
electrical stimulation, tES) EL#E %4, HRLHY
Jr A HTFICICEILE T %R E

NIBS HR i A A A RSB, s . itk
DA 32 R X 3 7 G A 28 RS, N TR
i A R BN L SOl ) o N
T IR B 5 A7 9 3R B 7 1980 4, Merton F1
Morton "*" T IRHE T 7E Nz 30 Jz JZ AT AR JRR
P R . DU H 24k, TMS FIES Bk &
TEIPIZENIBS FEAR . TMS J& 48t FH /= ik B L Y i
TECETE R B IR L R P A AR Y, S
B AA, R X3 A g 55 RN LY
A2 A Bl R R 8 0T P, T )R %
PR L TMS A SR ORSE A 45 B Dk pofile . AUk v
I, A TR R T 90 A FH A o A s =X
(repetitive TMS, rTMS) . A | BP0 f 2 2%
APk HE rTMS RN 1Y 4 22 ], 98 N DL 7E
rTMS YA _E I A S T — P FR Ay 0 %6 B P i Jok o
il 3% (theta-burst stimulation, TBS) {1 Ji 1% ¥
AT AN, ARUERY TMS Z8 18 H e i )i i
DX 3R [) 2252 M) DR R A IX, T 3 TMS & Pl 1) ¢
P, P T RN ER Y R P (ES il AE Sk
BRSSO B R T P R A B R L A, B
WAL AL, DI fe 32 2% a8 (ES 46
25 fi A2 Y ) 4 (transcranial alternating current
tACS) . £ i B O MR
(transcranial direct current stimulation, tDCS) Fl1£:
fi Bl ML M S | % (transcranial random noise
stimulation, tRNS). tDCS i i P4~k 22~ A )
S B PRHERL TS A ELTHL . T tACS 7E tDCS 14 3 Atk
e AR — IR S, SEIAE R A
By Koz i, S5 tDCSAHLL, tACS HIfEH

stimulation,
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TR () A B 2 /b, et 2 tACS i
BB . (RNS S —FIRFIR AT tACS, 38 iz
BiRIEFEITE 0.1~ 640 Hz BEHLIE s B s 7, Hop
0.1~100 Hz & {ik 4% tRNS, 100~640 Hz A 7 #i
tRNS, =50 t(RNS 38 13 B 5t 55 T 0 2870 [ & i At
RIGREALE AT, BSOS X R T 7E 2R
PEAE (RNS 45 05 RELiid ', B $E m st ol
RBAFAT R R 1 AR 7Y, IF HLR R B PR =
tDCS 7, HAT R r G R I AT

TMS FItDCS AR ZIm RN, AH HLZ T i i)
T IZHE AR (temporally interfering electric fields,
TI) FIRFEHEA AR (focus ultrasound, FUS) Y
W RE SN /P UL, GrossmanZs 7 HEH Y TUE T
TR BERAI B AR o AR A SN K Ak it
PP = BRI AL, 8 S R TR
AbAE S B A G, e &R T X s
EZ TV 70 DR o (307112 SV TS AL 2T L2 R s N1 =1
IINEER7p0 RSN N EA BV A sy A1 [ I B up o b i v
EEE, v RAE YL I B A ARG B AR X
B, R, LRSS, A 2 e
JG. FUSIHE R A AFE7 a s s, 1R T
VR EAR XIS, 38 3 52 e s I DX 20 RS L 5 38
EEAMPGZ ), SR B Tl g aE e,
A B EL AN AT ) LT 3l T, FUS 5 TIE AR AH
HF TMS FIES, 28 H 1P S BERE A TR 58
Fii X, I HLELA B iR 1425 18] 0 B30 R0 0 A 1) i 37
Yo S3—J7 1, G DX oA R i A a3
AT RERIRZ AT, X IR0 G DX ) o 38 EL AT e v UG
T B AT R AR AR AT S, Rk FUS
TI AR ZER I T A 8L 5 T TMS . tDCS A
FAZANNE R TRER B A A

TMS F1tDCS J& H il i & FH Y NIBS £ AR, Bl
RS Z 0K E, MRS R,
0 DX A B AR A 22 H 5 35 (0 300 AR A 70
NIBS SiCIZFULEHE ARMLE A, 780 FIH TMS F
tDCS &1 i [H] 43 HER 5 5 25 B BER B R, KYE
A IEALPR R S T WU X, [t REAR R A2 1
BRAE A FRIREE LRk S 38 2 2 T
AT N T AR, TMS 5 tDCS X 52k R i
#JE F IO L e T AR FB, B+ TMS
H ST 0 52 ek BB TER e T e T, A L
M5 tDCS W 75t Z 44k, BRItz b, tDCS
5 TAEACH sl B FF il i, JF BT
TP MRS R R, 9 iz B PRI AR X 2 e

ST T IR K
2.2 NIBSK A -Fic{Z#8 X n R A 5 B 2R 18 B Al
PRZEPRPERAR B PR iz B T I 2 214540 5 1)
REMIR R AR RGE TR, BIVRRE 91T A s
i RO o7 AR ki X B PR T RE Y A2 Ak . NIBS 9] 5
T X B S XA I R A DX, L ] 4 b X
H s i DX D) RE S A5 48 7 A= RR S i i AE
I, NIBS Hil B o e B T 254 . p 28 [l
BEIIRR AT R, Blan, SRR R, RS
LAY ) T S RE A A - TR ] B Th e R, B
HHATRE T RE 7 A BRBE 7, i ) A B Y
rTMS il 3% A8 52 ma FC B A7 2 i g 7 . [l A,
NIBS 5 I fig #% 3t ¥k A 1% (functional magnetic
resonance imaging, fMRI) 7 ARZ5G MR 45 R %
W1, TMS R CREXT H Ar il DX 7= A= 520, X 5
S DX SRR 3 1 B 2T X ks B A T4 Y AR
S 5 —J5 0, AE B ARG XA T 3 Rh R (90
SR T HA TR, AR P EAR Y
A4, IR 2 NIBS JIl 517 AR5 i as & . i
i, Javadi %5 2 7E— T tDCS ] 4 2 iy 45
(dorsolateral prefrontal cortex, DLPFC) ¥ #f 5%
KB, HA TR R IEAC MR A S R T 4 T
tDCS HV, A fef23E 8 T —Uic 23 B RCR,
AEBEATAR AT AT 55 59 tDCS BTk 2 5 220
PRI . I, NIBS I 5 AL NIBS
BIAT AT 55 e 4 2 BRLA NIBS WFox 45 L i JLat,
SRV RN A PR T 28 1) AR S )

3 NIBSXI7EIE., €l{%FicIZBFTn

31 R, SMFICIZHEXMNENE. ThERE

B PR E A2 IR RIME S PTSD 1 — MR
PR, A THERMEICAZ LR AR I ORIl 42
B, SECT R Z DT PR | [k LS e i
AR PRI B3N B, FE AR U T R 5 R
BRI (AR MRS e ol & 4l
1) J&PTSD BYy—Fh T8 %

A 7 &5 I B2 T (medial prefrontal cortex,
mPFC) 7E 77 fiff A2 O AR 10 42 Ty T 3 2E4E
H s mPFCAMY S Higictz (BYJLUE %~
I E ) RIS R 5 1~2 dETE T IR I
TR Ko Wl mPFC {6 3l 2301 3 X R — K > 15
RIS IZ A I ™, 55— 7T, SRAPRETHR
Yk (HVEE 2RI TTIOESE ) B3y
IR, TR 2] FNHIR ICIZ B $E H3Z 31 mPFC
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W% )2 (infralimbic cortex, IL) &%
[i) JO 240 R %) oft 22 5 S A 90 B TIL AT A
RALCIZIHIR , 7ETHIR ) BB e F U Ay
il = 2 9% TL ) 2540 012 083E Y. Milad 25 2 i
HGER E I, A2 mPFC JE R 52MEHIRIC
{2 IEM G, mPFC B MAMAEXT 1 d AT iR
2] B RA AR AR N o IR IRF AR
SR, DIZMEICAZ R S e R 5, filans™
AR EE M PTSD, 5T /MA mPFCARFIA X,
B/MY mPFC AR R & S EON R R A B,
1M 5 i PTSD sl HoA £ JEORE . BiR IR R,
mPFC 7ERVE 232 BORTE IR 1212 19 21 15 . $ e
A SCHEAE, PR AT A o
3.2 NIBS#[EiHRMEXHIME

XPRME B ie Az BT T EESE, NIBSAE A
JEAR AR e 2 T AR AL TR S B o
NIBS XF R4 | B30 1200 7] LUAR 4+ 705 2%
PEICAZARI R 3 PR . FETC A2 FIL E sf ]
W T TS R RBERE G A Ti, HTHizs
NIBS Z5 G4k R A2 g, ELEE 0 ) ¥ mPFC, 415
mPFC [ PE, MgV E . AliciZiER, 5k
PR L BIOICACEAE R e Al P Wt
SR, A IR A A o T St A B A
LR+ R P b m T s RT3 R R A TR
WFFTL 100 X — & Pllaz FH 2 0 i A RMRE 12
ST, TEHRET T, ZMELRER)S
100 ms 45 7 & 4 rTMS [8] 2 H] # mPFC. h F
mPFC {37 T4 - P, 1 TMS A8 A7 R0 3% % 3 e
1~2 cm "7 Xk AR e L S B G B Y T 2 )
W, LT A AR XS mPRC A7 3 D) R 1%
() BE B Sk K 830 1) B 2 o7 s R AT 0 38, S BN
mPFC [ [RIFZ R  . %WFoE T £ )5 M PFCAE
ELEE R A, A fMRT 25 52 58 7% 3% Ak 15 i )
mPFC 5 DI REEH: . 45 R kM, PR rTMS 1975
BV ZkRems I 2 A2 A TR ORI 3508
DRUE S 1525 T TMS 15 s ] 20 3 30 s 23 ) 43 ¢
SRR, AT LAE A TMS J34 22 J5 0 PRC,
WK A R R TAS R A ZR R 1 SRR . R
G Bz JA R T AT R AR 5 B R B, I3 G X HA
SER ST REIE AL, FEUNE ST e F G
ey N GV T e TR RO I O s P S I
RRAEIR BLHEA T rTMS OGR4 il [m] B R4 T
FEA M BRE , SX5ER A T SRR A Y 0 E AR
BT IMRI 1Y #1128 ST R 505 TMS A 255 1) B 2

£ o Cobb 45 1'% 38 #:F — I fif ML I IR AFF 5% & B0,
tDCS P T 3384 T A TH IR I RROCR . LI R H
20 min tDCS HI3L, PHAR A mPFEC, B AR )
¥ A4 DLPFC, Z 5 fEiRIT M8 5 & 47
30 min FPRMEICIZ IR YIS S5 BoR, M ST
PR ¥ 24, SO0 o R /b T RVE
NCHF AR IR U, 10 I R0 e 22 A e
i 3458 PTSD i N IH R Y Z30CR
3.3 NIBS#[EBINEHE XX

Ty —F R B NIBS 5 ic A2 iU [ AR 25
FELR F R o P I ) o N R A T 100, e RO e
PR O LA AT IR, 4kl At 1e
PEAT IR o0 R FH P L B R] T
RMEICAZ IR 5D, e dl & R R I AT
W, Borgomaneri 55 " 3% £ T DLPFCAE A Jill i for
Mo SRR BT P Ll P s T L [
HREAETEE, MEH U ARG R 7 BN P gk
RGO TR, B R X O R HARid
¢, i DLPFC J&icAZ $& Bt A5 v PR 7 s I RN A% 5
R E NG X M AT A DL B
W, EAELBEN AR, 1 dE 28R
ML RILBGOIZ, 10 min J5#E4T rTMS T, 24 h
JE FR N MR E 2Rk . BRI, rTMS T
2 e PR B A A A T g AL, X RUMRLR R
IR AY B R L ARk, AR fTMS 10 7 B
WA FRZBARFEARAROR . ZFR RN, (TMS
X RMEICI B B TR B B )RR
DL RARZS ARV, % DLPFC 19115 /] LA S i . f5
JUNEF P R AE eI DL R, S PRI =2
Ja RMEIE LB R

ARG 1Y 5 % F 3k J& PTSD ) 1 2Lk R 3
filh, AH H S B0 2 1 122, QA SC YRR
B ZWIE S FEAE . BarsEaieie
FEIRL [ 389 1] 2% FH T™MS 85 tES X 81 45 0 12 R A7 8 5
(I R 5T 238 o A 49 122 P3RBT 8 PN R
tDCS A — T I AR 55 s, JRA PTSD 1Y & S 75
VR LA A5 AH 5 R I $252 #013 mPFC 119 tDCS
S, R L PR 2 A S B Sl A B K FL s I A R
PTSD SiE Ik TR 12, Isserles 25 14 3 5 il — I XL
B LB, 8 mPFC (1) S AR ik % (deep
TMS, dTMS) fg A 2 B HH R . LR
PTSD &35 508 2 5 TR S F 2 J5 38 i dTMS il
PmPFC, A Eb Oh A HORN J6 27 A 5 TR QG R
XTHEZH , SE562H PTSD 2 W R P43 Fl K Bk L3 s
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o FEELE AR W B AR, teAh, —TIEF PTSD 3y
YIBAL I SE A B0, X I IR AT P A R 38 BEL I
RAPLCIZFILE , TR R IS e ik ), 2
NSRS S A T REYE . S A IR RBIFIE R
HLAR ey 7 T IR ICIZ LR, 455 & Bk e
ABRZ I3 PTSD iR, FZ =l P UL 1A 8] T Pl 2R
5 L E ] BURCR AR AL e

NIBS X2 . B C A2 PRI A T i1 k%
4 AT, REVE TS X b 2 ] o
PR 20 AT A P DL R B R 2 N T RS, SGEAE
Mo NIBS G 74T W07 XA BLps, anzgaisys
TS = ERWER, 17 TR S E & H T

RORAE . (BAETEAS NIBS XA P iCAZ T Fi i
WIRCR DT, A KRB AURSE TG 1~4 51
gEIL, AOR N TR I O AR I BRI AT . [
f, NIBSXFRME . GlGiccm T, B2l
A, TXHEREICA T FR TG RS | B AR T 2
LMD, (R MEIREDRE IS IR R
PERH G A £ 5l I T8 I A I TACRE TR 11 B 2 2l
4y, BT LAPEAR, DL4Thif e NIBS 7R 244 . 4%
AH SRS B T AN o AR SCIE B T 3 4
NIBS H1% ] 775 12 A i) 2 P T A DK ik DX 0o AL
BMICIZH TR (1),

Table 1 A summary of some intervention studies on fear and traumatic memories by NIBS

targeting extinction and memory reconsolidation related brain regions

F1 FHNIBSEE[EHRFEEICIZENEBXMX IR, QMFEIZHTFRMARICA
WHIC 2 giaHAR  NIBS IR A I SH CRlEeRE/ TR E= BTN
et FRELI )/ D
e i N 2R IR TMS 72 MimPFC 20 Hz/12 min/4/% FEBETMS IV IR I Zrie g i s 8ie [106]
RATA Eiod TZHER AR, IMTA S8/ 2R
e i N2 AR EBLES tDCS FH -2 MmPFC 1.7 mA/20 min/7k  AH ECHEAT ORI S I 4, seER i [108]
LA Ed 9184 filDLPFC R B M s /D T AR AL AZ 5 SR 1) o
Iy
e e N 2R CIZEIE rT™MS AMDLPFC 1 Hz/15 min/¥X  rTMST TR LL Oy sl e Aplseent i [111]
ARV 5 ) A0k RAR 2R 2 AT S AR e Bk L 3
Ak, MAECTMS T 15 7RI ) 3%
A LR AR AR AR
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Table 2 A summary of some intervention studies on addiction memories by NIBS targeting
extinction and memory reconsolidation related brain regions
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A Review of Memory Intervention With Noninvasive Brain Stimulation in
Post—traumatic Stress Disorder and Substance Use Disorder”
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Abstract Memory is an essential function for accumulating experience and promoting individual survival.
However, post-traumatic stress disorder (PTSD) and substance use disorders (SUD) are characterized by
maladaptive memory, which is unfavorable for individual survival. Therefore, one idea to develop treatment for
PTSD and SUD, psychiatric disorders characterized by excessive fear memories or addiction memories, is to
extinguish or update maladaptive memories. Memory intervention is based on the fact that memory is an ongoing
process that allows updating and integrating information. The reactivation of memory may induce memory
retrieval and reconsolidation, rendering a time window with increase plasticity of the neural circuits underlying
the pieces of the retrieved memory. Interventions within this critical time window may have better therapeutic
effect compared to interventions outside the time window. Noninvasive brain stimulation (NIBS), as a non-
invasive physical therapy, has been viewed a candidate for maladaptive memory intervention. NIBS can be
applied with specific stimulation parameters (anatomical targets, frequency, polarity, behavioral state, etc.) to
achieve varied stimulation effects. NIBS can alter cortical excitability and modulate neuroplasticity in the targeted
region or other brain regions connected to the targeted region. When NIBS is applied to memory related brain
areas, it may disrupt or alter memory-related neural circuit activity thereby changing memory related emotion or
behavioral performance. In this review, we summarize recent studies using NIBS (transcranial magnetic
stimulation, TMS, and transcranial direct current stimulation, tDCS, mainly) interventions for trauma- or
substance-use-related memory during memory reconsolidation, along with theoretical basis from brain imaging or
preclinical evidence from rodent studies. There are two basic ideas for NIBS interventions in maladaptive
memories, to enhance activity in extinction-related neural circuit by TMS or tDCS, or to suppress activity in brain
areas related to maladaptive emotional or motivational processing during memory reconsolidation. Both ideas got
supporting results from research in the laboratory, while there has been no convincing evidence from clinical
application yet. This review summarizes research evidence about the application of NIBS in fear and addiction
memory intervention and hopes to contribute to breed insights for the development of NIBS treatment for
memory-related psychiatric disorders targeting reconsolidation process.

Key words noninvasive brain stimulation, memory reconsolidation, post-traumatic stress disorder, substance
use disorder
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