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S ERBEHRERTIRRE

WEE i
(P 2E ERH, TIR 400715)

=

Ji B s TR SMI R egiIRA, 5HEEFARLTFSHCHEARARX, BEERBTHLEM TN )

REBEFT, AN THEEERBETOER, FEE S X R T TR BEALE H R A B H 412 20 503, kR o9 1
SRz B AR AT ey B e S A T kAR A R — T E KR B AR IE P A B RE R, SRR BRI
EA g Fe i, R BT TR T A6 R B TR,

XKEIR S, RIE, T, HakdEaE, Bk
HEE  B84S5

NS 5 2 i (insular cortex, IC)Y T KK
SMUN LR AL, 2 B Z2 TR R A HUR 1 245
HIHER B 2K X (Mesulam & Mufson, 1982; Deen
etal., 2011; Kelly et al., 2012), ixi & 5 {E %5 - % 5t
(orbitofrontal cortex, OFC) ., A4 [H] B JZ (anterior
cingulate cortex, ACC) . HE{RIERGE {7 2 LA KA H5 1
{78, BARMERSEAENNEZ NEWAHEE
B XL [ 3% 5 (McDonald et al., 1999; Shi & Cassell,
1998). Hili & 55 Z2 Fh et A AE G, BERRAE ARG
“RUEAT M AY SR 5 (Naqvi & Bechara, 2009),

1 MBHITXZEHFINEESL

Ak, FIAHRABBEAR. ERTFRITEZE
Hii (PET) M T 88 P 0 2 4k i 4% (Functional
magnetic resonance imaging, fMRI)ZEHE; A 1154
BUR AR AT ST B R B, i S T LU AR, A
ARG sh 24, BAT ZWIEE(Kurth et al.,
2010; Nieuwenhuys, 2012; Pavuluri & May, 2015),
B2 A M (Menon & Uddin, 2010), [A]BLL
(Fan et al., 2011; Klimecki et al., 2014), *Jii3K 5}
MR- 3% (Bartra et al., 2013; Hauser et al., 2015;
Preuschoff et al., 2008), 1% (Kaczkurkin et al.,
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2017; Wise et al., 2017) 24 S 4RARIAIFE N T (Craig,
2003; Wiech et al., 2014)FIHX 4L fili &3 1 Sy sz
IMTREWHEZNME DA, ERRERTE K. 4k
LT RN A e R EL A AR O G S AR
(Droutman et al., 2015),

WG S5 VE R — S 5 KNG HE& T 2
TIBE A RRIR N X, & A T B8 1 45 A4 0 2 IR Y
FA) S SO P RN 5 43 A0 R RRAE o A T B Ak 2
T & T RE AN S5 A8 1 34k, AT TR T LT e N4 iy
FRAE, XTI S AT 7 IX 20 Can &l 1 FroR). BT
o I T B B 43, — R AR AT ) 1 4 S
RUTHAT R A 4350, 1 5% 43 A i HEE A0 g Al
J2)Z (agranular insula, Al). /)53 HEUR B 2
(granular insula, GI)M " [a]#%)id % /2 (dysgranular
insula, DI) (Mesulam & Mufson, 1985); 7 —F2&
BT RSN JE 2 4 HT (resting-state
functional connectivity, rsFC), ¥l %434 =4~
HENEIX, 435125 % % (posterior insula cortex, PIC) .,
ORI AN 5 (dorsal anterior insula cortex, dAIC)LA
2 5 AN Eif iR 5% (ventral anterior insula cortex, vAIC)
(Chang et al., 2013), FATATLLL B, Mk 04548
SR HThRE A K RSELE A, Xk, Hape H st
Z RIS 1% 25 S 7 AR i D DR A L T S 1 1)
R, HIGIE 5 T AR E DR, i i 8 2 B9
HIJE 0 AR RRAE o 175 I 8 i oAk, 32 SR IAE
Ji I 5 T 22 W 0 TR IR IE B, R RS AL L AE
SR By, T AR S U B 2 b v R R AR
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BRI . [EHZZ BIAEAERY

ARACR A

JEMIS : I TARGURIERHE,
S5yl BRI

PRI . RAAPAERIRARES

B, eRESERE

Ofki )z WdERzE ARk
B1 o S XA R A S BE A Ak

FHRAT J17% Bl (Chang et al., 2013), FLHIJF i & 2
WA B AT (E B E, RIS, —
Bk 1, RS SR AT BE B R, SR
5T Y D) fE % 42 TH 38 (Gasquoine, 2014),

S i 2 1) BB R A L e R R AR R e 2 k3%
FEAHE 5 (Shi & Cassell, 1998), 42Uk F TN
B A A R AG Y, W, 1BS
SEFRA G2 Bl 1Y) 8 G b U5 S {4 (Chang
et al., 2013), BRI X R RGE(E B S RIS R
DI, 0 TAMERAZ A5 (O L fl 5, T B R )
P RR 32 A5 5L (1) 4n 9% A4 P4 I J8% ) (Craig, 2002,
2003). Wr¥E {5 B (Bamiou, Musiek, & Luxon, 2003)
FHTEE (5 B (Brandt, 1999).

B fi¥i &% (anterior insula cortex, alC)[a] IR
R B #% (nucleus accumbens, NAcc)FIAF{~ 4% &
B ES, FR S5SNI A {4 (basolateral
amygdala, BLA)FIHT 1 4% 57 JZ 0 B 7% 3 (Gerfen &
Clavier, 1979; Saper, 1982; Vertes, 2004) . 51 [l & 2
WOk B T A A 104 A AR 4 R0 At 4% et oA )
i A% RO A, 33X e i P A 9 e B A 22 R 1Y
shHL 5 1% BT 8 (Krettek & Price, 1977; van der
Werf et al., 2002) . WU R Ak & -5 A0 F07H7 2] 5501 2%
R X ER, T <= R R, B
2 5. I 4% (salience network) (Seeley et al., 2007),
g 825 7= A T R A2 R AS H i T I R R 58 I
It 482 B A 51 0T XF 300 8% 43 T A 21 95 U (Menon. &
Uddin, 2010; Uddin, 2015), ¥ &Ml Fi&int 5 2
JEEAT I 4% ) H2 i s B2 1) 5 S A B 3 2 A7 AH
AR 3R, DL S 4 il B A T AR IR AR
FE(Menon & Uddin, 2010), #1452 HicEDR
2 55 ) F AR ARG B AZ A DG 58 B F R (Chun &

Turkbrowne, 2007; Dolan, 2002). &Lz, i & M
T AR RS R 2 R AF R, IR el R
i B 3 3 A T AR IE AL R AR 0 2 A B it —
£ T.(Mesulam & Mufson, 1985; Uddin, 2015),

TG W 5 22 (6] A 38 B, A AR T M i ) i A
&, HHE—FE T WNIEZ ST (Craig, 2002),
AL R — A NS 5 RS i 8 A 4 5
PR 5 19 5 7 (Craig, 2003), 281 ik & s 1] i
AT, WIRZESE BRI S, X BN
MY NIz W R, ik BEAR KT YRR R
(Harrison et al., 2010), ZJ&, XE 5 #1514 3]
FOM 5y, fEdE, ANz REARIAE
P 45 8% 3% b (Craig, 2009; Critchley et al.,
2004), J-mIFEIEAMIAS 1A% . ARBEAZ . ATHIAT ]
M OFC 44155, FLm/ERREE. shil.
22 FPAT I BE (Critchley et al., 2004),

1S TS D RE A 2548 oAb B R A, 3R
TR LA 5 5% il £ S DX (9 BF 5 ok i — 25 R 2 LA
PRz TR o 75 BRI RIS B B,
5525 T WIS 25 850% 55 PR BT S 10 1) 175 Ik 2
i, YA, 5EAKEHIEH
WIRZ G5 B REHEE RS, 5185 W5 K%
RS2 B 2 B0, ARG 0 B i R AR A5 210 L
B, RO G ang s, s ®mmEz
FAE (B U AR AR S 20 w33k B RZ HIFAE
SR DG XS (AT B AT T, BTk, Y
AR TG 2055 1 25 ) 00 S sl 4 R B, 5 I G 5
WS 5 BN Z AT 5 259 2 50 DGR AR Ak
AR, HE kIO ET R B AT AR, JFR R
SERIEAZ, B R BURE 0 3 WE SR R 25 )
53R4T A (Droutman et al., 2015),
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2 MBTEMBRHERIINGEEL

21 MBERBREHTH

it 55 A DAy SR PRI A2 1 BRI X, A IR 1Y
A 7 A T KOt A AP . Naqvi 58 A
(Naqvi et al., 2007) 5 J6 13 2 5 11 &5 76 g i
WEAE . AT A B, W5 K 5 0 A I L
PR 4L S A S W LR L AE B B M A T A
SR, WG BB W sl . 5 S A 1
T 5 2 T 03 25 1140458 473 e B 00000 T 1740 1k By, L
TR A M 2 Il B R AZ AN B 5 £ (Sufier-Soler
ctal., 2012) i ABFFERYI, R & 4507 1) W 1A
/W AR o 3 (Abdolahi et al., 2017), FCKEJS Y
FRBTREAR B /D, ™ B AR L B AR (Abdolahi et al.,
2015), WA SERY], 2 TRl T 2l
G 5 2 ik 1 5 AE TN D B, 33K AP X HE S IR AT
ROLERF AR o T AU RY & R =56 H 2 (Naqvi et al.,
2014; Slotkin, 2002), It4h, B/ MAFFEERDI, B
AT P G P 28795 5 (A SR AR 1 7 4% D) Y 45 4
4 SN, Gaznick %% A (Gaznick, Tranel,
McNutt, & Bechara, 2014)% Bt 5 i #4275 i 47
ZH I R Al 22T [ I 52 45 2 b R Al A X 45
E RO S el R A = ' RN L S /P ¢
FIR AT WO, 37%HNLE 12 4 A KIS
PR B R, IR R 5 R 22T [l B sz B 2
th, HARRCR LY, AT 75%MATE 12 A1
MEVT PR B . KEIEIER, 5 A4
Ll WO il 5 1) B S JEE RE IR 5 B I 3T e
(Brody et al., 2004; Fritz et al., 2014; Stoeckel et al.,
2016), JUHAEZE M B b, X AR Oy W
(Sutherland et al., 2016), W AR 22 R & LE 1 =45
T PR B R S5 R R AR L5 e R A A
SR ¢ (Stoeckel et al., 2016), XU FT & MK AR
5 e i T e il i (FTND) 15 43 & £ A 5& (Wang
et al., 2019), FKWIJEH T AR TEEE XK &5
TP B 2 400 3 ™, Je T AROR R R B
o WARIRZTORE, SR (20~29 2)HH
L, BAR R AR (30~49 ) BN 5 M ST FE AR Ak
B4 B i (Hanlon et al., 2016); i 4F 4% W 4H %
(16~21 % ) 5N WE AR A0 L, 4] i &2 )5 1 TE I {2
22 57, AR A 5 22 ) 8] 5 A i 5 R RE £ AR AR O,
WAL AP R TR 0 v 513 5 A 000 R T A B¢ B JEE B At 7
K (Morales et al., 2014), X B V/FRE R FRATT, K5

S5H6 H S AL TT B F TR S 30 .

B R 22 B0 58 IA 0 I 5 5 B V) 26 3R AR IE
WEELS R TAHK, BATZMA R, FAu
FEAT St g UE B 2 00 5 5 (A 45 5, HORHER AR 1)
g &2y P A REUR % B2 /N o 90, A M 8 47 1 ke
A JRUER B R IS T AT R fst L RS
LI P i 7E 47 4% 2 4 R B O I8 3 (Yousefzadeh-
Fard et al., 2013). R FH & 1 X000 fiig £ F2 Jo J
J T M (Lopez-Larson et al., 2011); It4k, S51H/R
WL KRR A L, 288 W RORR A 70 il % i T A%
D, H A2 XA B 5T A FR A 22 Ak 5 Bl e
FALRET 3 A7 KRR A5 34 5C (Battistella
etal., 2014), SEEEEXT B AR b, AT R & i
I Bz VS B ¥ (Geng et al., 2017), H.AT-REMK
A B RDRR G, B I R 2 A R BT A RR D K
(Barros-Loscertales et al., 2011), T i & JK G AR FR
YU /> N5 T K Y ] R L oh 3l 5& (Brsche et
al., 2011)o Va3 PRIAR 255 i 5 A M) 60 I 0 ) R Jo
IRFATE /N(Gardini & Venneri, 2011), #2445 7
YA A 22 B By 0 R BT W 25 082D (Brsche et all,
2013), [FIAE, PR 2 P B (e FH 2 LA g 5 K J5 8
B/ (Schwartz et al., 2010), H.75 il 5 52 5% i 55
K(Morales et al., 2012), TRIE U235k & K 5T
FE BT AR AL o A AR A8 5 8 UM A &2 K Tt 25
4 (Yang et al., 2016), S{@RGEEE ML, FHS
WM (AP 22~56 2 )AL i il 55 AR B T
10% (Senatorov et al., 2014) . MNP A BREIETT TP
ST ARG B A BUA B OR, IS 1 4R
VA TR A0 23 A G, A 0 i &2 1 AR RS O 5k
58 YA 52 (Chung & Clark, 2014). £ K JF 7,
— 5k 11 10 4F A8 BRI A R I . SRR DO A
Ll JCIE AR {5 1) 2 B TR o 0 AR A I
W JFARFRA A 55 /N (Heikkinen et al., 2017), 4 il Y
S, X3 AMEAREREAR(N = 2423), EBLE
BCHE /DR AR BE #EAT 40T, R I 1Y B
By VR FRSG REAS o RS 1 S A 06, X LT 2 st
& _E A R B fE R PR 2R, T I RO Y R 2R
(Baranger et al., 2020),

TEAT R R Jy T, 4% Ui XK B R (Internet
gaming disorder, IGD)MA, 72 il & K i %
T A, Al B B R E AR (Lin et al,
2015), o3 FRCIRE 7 i &5 K B 25 4, 5 0 I8 FRCJR Y
TR PR L S IFAE G (Weng et al., 2013). IGD
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L 118 A 2 N UM G 5 R A 00 [l g e Jo 5 g
K, 346, 1GD [ (A7 5 e 5 BE 5 0 IR ™ B
FRE 5 3 IEAH 5% (Wang, Liu, et al., 2018), —ijl
Xof geb A P A8 AR Y 1 i 0 9 R B, U S
G £ P9 DR JBT A B 5 e A I A R RE IR 2 A 06
(Turel et al., 2018), [FIFE, FRETFHLAIE (smartphone
addiction, SPA)A™A, A il 2 i ot ) AR B
FUET IR A A5 B 8 FAIK (Horvath et al., 2020),

TE W 1 OB BT S v, A7 25 SRR WY, X
G B L DA AR TR R R S 4 i S
4 o 5 TR AR DX ) A R L R R v f A 4R, I
7 Wi 5 K B AR B8 K (Lu, Kong, & Kong, 2019;
Noel et al., 2013) 7 {5 X 2L AHC A iR 1X 32 454
4 S5 I 7 Y R BE A < 22 KU (near-miss)” RN -
2 IR LT (3 U R BRSO B, i B 40 Y A
HNA K AT g o U il B S M T TR it T
AE 7E 16 7 W 19 18008 J7 T R A I 5t (Clark et al,
2014),

Bz, XSRS R, TR AU AR, R
AL A A T ARk, HLOR 280 e AR A 1ol fiki &
TR TR AN BE B/, ANTITIERA 1 & 5 e i)
K&

22 WBERBTHINGERSE

TEA A, LIRS v oo 1 90 £ T g LA
S H Ty RE % 45 A 5L BLURCSS B RAE o TR 1A
R A 8% R0 A DN A5 b R 22 JR] A e RS T AR O
(Resting state functional connectivity, rsFC)B%ﬂiE
(Fedota et al., 2016). 14N, 5N AR B XF HR 4 A
t, W RS S OFC, #ikInl . Wit A iy
AT REEH W] IR, &R OFC., i
Mot Z 8] (9 #0 BAS DIBeE S FTND 1543 5 iEAH
5%, TGS AT ACC ZI i BT REE S
FTND 75843 & 11 #H 5&(Zhou et al., 2017); 7E X W A
H AT R T PR R B, WA A A
8y 5 U v g 1] 22 ) A R S D R R
SR L5, W 5 S WA 5 S G 5 RN R e
1B 3l J 2 22 8] B 55 1 % A K (Addicott et al.,
2015), —ITLLACW AR THAR 48 /NIRRT (95
AR 1L 8K OB R A BT, o = A A 2R
G 5 DX SR G A, A RS )P A 43 T 8 b A
SR BN, RO Y R] Bl A ) R A Bl 2 e D T e
FERRAR . BRI, 5 000 S 00 A 8 5 B K
(default mode) 1% 5k W0 £ A0 32 2238 8, 1T 400 ik

5 5 PAT 455 1) X % (executive control network)
AR o BGAh, TR RN S 0 i A e A5 T ) A
BASTIRR S FULIREG 25 RS TR IR 4 1B
FH K (Fedota et al., 2018), —IiAFFT &I, WA
RS RS A, SRR T T B0
dACC-rAl, dACC-1AI Fl rAI-1AI i) rsFC 358 AH ¢,
H 5 XU KA S 138G TE 56 (Wi et al., 2016) .
JEFHEREWR WL, 57T —IW XA
2 R A ICAC IR BUE 55 R 2, SR BT
JHZF T, 20 0 51 B0 L AR B0 P 4 R B TR R,
W 0 5 A S W B P e R B TR R B Y
¥ ¥ (Janes et al., 2015), Jo/rtrfs i ghie, 59k
LRI, WML RN S T RE KA MRI
JZ v (Engelmann et al., 2012), W AHZk R FE Ak
B5A WS . OFC MUK TIREE#E , H
JE T T MM TT A3 A R, A G [ ] f 575 38 1 T O
(Claus et al., 2013),

A AL Ty B R 2 25 A A, FIEIN S 5 A
ok B2 o FeRE LA A I B AR T RE T
55, H 2590 RS R4S, Th6e i 42 00 28 1kl i
K (Upadhyay et al., 2010), 7] < i F & 09 £ 47 i
& 2Z B LA K SRR T 57 )2 22 (6] i e 2 AN T e i 2
FEAK, MIMHZI T 28 8 M 4% (Geng et al., 2017), X
TREWM, Wl B A ILE S 558
Z I8 1 i 8 2 D) E #0855 (McHugh et al,
2013), W] B foff R 7 10 5 TR 105 K 2 i R
DIIREE R, SO Z W) 0 8% 0 B 859,
50 £ 1] 3 R 32 42 0 B 5 ] - DR P 3 T R i i
K whzh 2 A0 & (Wisner et al., 2013), 5@ F]4H
b, 45T Rl TR, AT 00 i I 5% sk X
BB T R R R A SOV AL 231G 3 (Moran et al.,
2018).

Ej X AL A L, RS OB AR SO L I
FRTFIA B2 )2 2Z [l 7R HTE SR AY 1sFC (Kohno et al.,
2017), S 2R % BRALAH Hb, 280 TR Y
NI, FERNEZ) S dACC ZIM P
559; AN, RS BBERRASA ] aINS-dACC I fE
HiE, SHEENKERTBRT#H, XRWED
] £ 114 36 1P A~ DX =2 ) ) 2 42 a2 T e 5 T A 1)
RN A K (Gorka et al., 2018), KG(# F# 16
23 8] TAEIC AR 55 v (14 58 S P 45 B (IR 1 % IR 4
Ji%i 5 149 1fiL 375 #2820 (Sullivan et al., 2013),

TEAT R R R AE DGR GE T, o B T W 45 i
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%29 %

X B A5 B T 0 52 % 5 05 B 1 ) B i
(Hong et al., 2015), %iBhiz 3 i )2 5 Ik & D e i
955 (Jin et al., 2016), SRR IKLHM L, IGD
MGG 5 Eah X . hiE R A
JE Wi &5 5 A b [ 22 R) 0 B R 5, i I
X 2 [6] (4 B 58 & & M B K (Zhang, Mei, et al.,
2016) [ 265 1 X AR 24 A &5 AT H1417 B2 =
Fo% . A Al £ 2 a) R S D REJE G 5, L Ah,
PO 4% JiFp A1 BG4 7 B R BE 5 T G 5 R AR [ 22 ]
UiRe B, LA i & A0 G i 22 Ja] 04 2 i % 42
SEIEARSCOC R IO £ 0tk 1) < 5 (07 T eF 1) 5 i i
By PRGN B2 J2 22 18] (4 D B % # 52 TEAH G (Zhang,
Yao, et al., 2016), B —IHF5E L&}, KINGFELIC
GRAE THI R I 0 2 2R I L7 — 31 (o] — g I ol 22 3 J
5 ARG, (H R U B 5 T AR AE X Rk
N, FEH IGD FB A FE A% Fi AR e 5 (14 100 ] 1k 4o 22
P BIR T RN R GE(BOIRIR) 4 ) R G (i
B B ) A ERAZ R AR G (B I ) =2 T £ - A
(Wang et al., 2020), < i [a] i) A i 4 FH 2 g AL
2357 W B HIR BT 5 D1 R RS FIOIR 2, BF 9 L,
Ze MR B 5 A N FE A% Z ) L A g i 5 A A b
T Sl T BN =3 vl (1 1|70 S B g 1 S 1 e
() rsFC 58 B 55 MR 5 =B A% Ao ) 22 TEAH G
(Hobkirk et al., 2018),

TE BT XTI 1 PO ) e L 25 S RE HE SR 5 v,
TR GUR IR . AT 2450 10 P ] A D o6 ol A
1 il 5 b a5 RN 0 9% [XC % 2 5 B 5 0
TR R B S TR AR OGO T s A 2 i 3 o
5 MR 2 ST A B Ak, A i A
T 5 A RS OBUIRE T S B4 Y B R 3% 4 vk
75 R AR B 2 I A OC (Kosuke et al., 2020),

g5 bR, V5 28T R A I 2 BE i B ST E
ST DY REE Bl A U 5 U G . LR B
TG N I 2% T RE R 8 5 PRAT S R DX o B
g

3 BMEEMETm

BRI 8 25 R IR A F IR, E
B AL R ARG YT TS B AR B =

TR ik 1 33 (DBS) 1] RE & — Ff A RGR YT 259
MR k. TR 15 4R, CaBFH TIFE
BExr AR 25 i 9 sh ) DBS BF5E, RZ 8k
WoR, BEERIE, 25T RATNA P> (Wang,

Moosa, et al., 2018) i % DX 25 1) 84 S 38 a5 1
KEERUTT TR THRA, LR
ShiFs F e T F-#47 4 (Pushparaj et al., 2013),
B H T E & R 00 06T 259 Uk DBS I A28 255X
BT JLAN A A B2 19993 1) 32 90 s ) i o, 3 75 22
HE— 25 11 Sl Y RN B 5E K 1 s DBS 76 2454 Ui
BT ITER .

o 28 TR (rTMS ke b 2 3 FH 347
25K #6i(Diana et al., 2017), —JHTEEL 8 4 fat
WK B WK U R0 A WSS v, A A g
B (rTMS) T i FH 5 3 2k 8 7 (H-Cooil) BUN 5 57 ik
By X, AR Al O L T R S T2 4 4 (PET)
W2 EMACE A, A ZIAFE (TMS Hi
BHEZ 3 R PHNO-PET HHi(RAI%, 1Hz 5%
10Hz) . 45 5 22 B AT X ik £ 52 )22 A4 rTMSS (1Hz)
SRR TR L R IE B SO PR R AR SO
149 22 U B /K SF- o 2 WA 385 B8 P b 42 ok S
5, R ITAL H-Coil JIHOBUI il £ 2 75 7T LAFE
BUREIRYT BRI — A6 F- 32 48 1Y J5 2247 3l (Malik
etal., 2018),

TR B, EAR (TMS X5 e T e
T AH DG 1V SR A g6 5%, (R B0A Y TEHE I AS g
F043 3R rTMS ZEI RS Th 383897 H 1A 80P (Maiti
et al, 2017) ., —TMARHET HREDR 20 L
M H 2 BA YT RO A AN = 115), S 558
WAL C 3 B R 32 13 YR A | IR R B
ST S AT, T S R A AR S
Z e s B L HEAT R, TR 2 R
WET X AMU PRC RS ARG £, SR FF i 1 2k P8l 12k
(H-Coil)o Z55 & B = M3 38 1% B 28 f il ) SR 7
W T AR R TR, R T A 5T
FEAIE L T VEE X0 5 11, PRI b TG 325 60 1 PR 5 SR
& I & 3 PFC Bl A 10, IR # #R A
(Dinur-Klein et al., 2014), 55— 56 £ WG K5
BESIM—DRE . B EGEILLR b, S
5& 5% 10hz i rTMS BB (5 HS £,
B S R, FREE 3 ). R E AR R 5 R 2R
0 7 5 DX, RO AR AT A . BARAE IR YT I
], WLEE 2V B AR AT R B Bk, (A ' TMS
I BRI 2 IR A 25 5 P2 AR B TETR YT 45 R
Jei K 12 R RET R, RO LA TR . Y
Rk, XIRFFE I A L TMS F1 RS i 8
F BN 5 (Y7 AL (Perini et al., 2020),
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TEAT U T T, B AR A A BN 5 1)
AT, HZ AT rTMS R B IR
FEL I (EDCS )01 98K i i 2 W 178 B2l s A DG o
A, —TAXS A0 DLPFC {8 J1] B — 57 7 114 fIK 45
rTMS X B BFFE & B, rTMS 385 18 1 vh sl g
WEW /DM (Sauvaget et al., 2018), {H rTMS il
PO AT A AR B 1998 2D JERYL (Rosenberg et al.,
2013; Sauvaget et al., 2018); %l'%} DLPFC f#) tDCS
AT DL IR 0 1 e AR A 1 2055 TR UK - (Dickler
et al., 2018), M5 T e R i A I D SR e ) RN
NI R 1 1 (Soyata et al., 2019), S ak & #x
) DLPFC #EfTH & tDCS Hl#L, AR T ik sl
B BRERE R, D T R B I B R, 4R
T AT B Fe R fE ST (Lee et al., 2019), Z AT
R, 170 B S W BB B AT R &2
AHgER > A Y25 (Gomis et al., 2019), AL
PRBRAT N LGRS B A TR 224 B AR, %)
E5AT 0 B G A DX, vy B g R
JE A AR 2R A

Bz, WS BEA VRS A S BT fE,
BI85 K RN T AR & 2E T AN R) % B 19 1
Ao REWIFEEREY, K52 — A A Bl
S WARE Y B bR X N B AR B A,
XA B AR 2 T SV 58 38 LU 5 IR 97 AR Y
Dy tml, MR PR A B S IR A R

4 iFig

i 55 7E BLRE h ) AR & Wam S UL, (R
PR 25 46 R D) AT S22 B0 R I JS S IO 1 3 A AR A
WAL LA T RE RS 1 3 A0 B S DX 35X — ff B
TTRFSE, A fig o R A B A i 2 7 O P i 7
R K RO T BRI & BRERHE 19 % 15 R o A A
RIS 5 2 B 0/, LG 5% oAy vt 1 099 286 T i LA
R Ty BEE 42 S AR (AR BIL HE  A AR AE . H 5 [
B, WA F o & B T AHIE SR, e, A
WE 98 K B, WA A A il B Bz 5T R S5 BE S i
(Zhang et al., 2011); A - B8 & (9 7T BRAR 36
5 0 5 R N AT AT R XU A
I 22 (5] 38 5 9 T BB 7 $2F OC (Cisler et al,,
2013); 5 filt e il 2 AR B, 1% DR A K M A2
) 5 Ty R 3 e o MR R e, LS I R
BUEARDC(BREEZ 45, 2017),
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The structural and functional changes of the insula in people with addiction

HE Xinyu, HE Qinghua
(Faculty of Psychology, Southwest University, Chongging 400715, China)

Abstract: Located deep in the lateral sulcus, the insula has a wide range of functions. Existing literature has

revealed that structural changes and functional connectivity abnormalities in the insula are associated with

addictive behaviors. Therefore, how stimulations in the insula could lead to changes in addictive behaviors

becomes the focus of ongoing research. The current paper reviews findings on the structural changes and

abnormal functional connections of the insula associated with addiction and summarizes the related studies

on insula treatment through brain stimulation intervention. Future studies should investigate the specific

roles of subdivisions of the insula in addiction with a combination of multiple methods, further explore the

commonality and characteristics of different types of addiction, and eventually lead to more effective

intervention programs.
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