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Abstract

Depressive disorder is one of the most common mental disorders, and anhedonia is its core symp-
tom, which refers to the decrease of the ability to experience pleasure. It is common in depressive
patients and has been confirmed as a predictor of poor prognosis in antidepressant treatment.
With the development of functional magnetic resonance imaging technology, more and more stu-
dies using this method have found that there are differences in the functional changes of various
brain regions in the brain reward network between depressive patients with anhedonia and nor-
mal people. This paper describes the research on the functional changes of different brain regions
in the reward network of depressive patients with anhedonia.
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1. 5|15

AR RS (Depressive Disorder) /& fic i WL IAE MBS 2 —, R — RG24 UL BEfIRvE v 1 23R L
RIS FR, A AR RPARIAAT NS, WAl AR MR IR, W4)5E. BARSE[1]. fIARRESS
RCRAE RS 2 ], ¥ aRERE, BB ERESIIRERE. RRGSARE., mBERELE
2 E B R R IR RORT I PSR ST, EEOOMA T 3 A NHEA A [FIRE L 40l fi
W5[2], G EE RES R RE KIS T, RN g4 2 s E R i .

2. REEERZ

PR ER Z (Anhedonia) fF A HIABBEAT A% DRk 2 —, R IRAERIS PR IIRET) TR, K2 50%~80% 14!
AR 3 AP AEIX R3], X ARG S ™ 8, 17 HEA S 0 R R [4], P Z A
ARG N AERRL[S], PR 2 IS YA PR = R PR Bt 11— PR B i, R e JEht, H 552
Bl 77 BV P T A R [6] o RS = T AR Xof 22 ity o T D L AR R e DA TP R e = A [ e R
Z[7]. FHAPE PR ER = (Lack of anticipatory sexual pleasure) 23 ZA0 R S22 il F AR 0%, BA K S5 A%
FRIAH S R SR ARDE:, 17 52385 1k BBk = (Lack of complete sexual pleasure) M1 45 4 il 77 75 1 5 1] i J i
ZARL:, BES T NI OC[8]. AW AT R I A SR A g U R = 6 T A A B S AN R R
i, LA P9 28 B SO AN ], 5 Bt R Z A LG, 7R PIAR RS B 3 T 22 B A T P kG
Z[9][10] [11] [12]. Hh - Pugkah Z AR A S50 A SRR ™ AR AN T RE s [13], BRIk, SHRBREER
Z B B AR 170 BB T L

3. ZHEML

LR, IR AR (Magnetic Resonance Imaging, MRIFR A WRIE A JE, S 2 BT 3048
PR B AN R, HEA S HER. LtE. 220G, b RS DRe i ItIR g
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(Resting-state Functional Magnetic resonance Imaging, rs-FMRI)-2:3 ixt W il & EUIRZS R AR 236 5 = 3 L &
S 218 1 RGP B 203, ORI B A 22 45 4 5 A D RIS Bl 45 A e Sk [14], B Re S 5 Bh A T B L
K P 265 () T REAZ AL o R SRER 22 1 S UEH 22 B, DUk R = 5 K i 1) 52 54 ) 4% (Reward Network) 2 G242 4E,
HARI[15] [16] [17]. SE WL FR N i s 2 52 T 4, — ST Bt e 5 L 5 e B2 R 20 DA R I 4%
FAE ML, — T meta /8 HTIESE, %O I35 M4 EFEHERT A J2 2 . BEMSCIRA . RBSIZ . A%
A R X 505 22 AN [X 4L R [18] . i BRI 4% 15 (X (VTA-NAC) 2 H Bl 5 5 B PRk Bl = 225030, 20
WA 2t E BN AIE VTA X, NAc 852k H VTA 2 EREMHET, WM& VTA-NAC k. 1fi% e
FE AR 22 BRI R )2 S A T i EEE I [19], Pizzagalli IACATREEZ 2 KNG 3 H R G AE )
MRS, ERIEE ) FAMER 2 Bk R, B2 Merh i@, A3 S puRst = i1
RA[20]0 PRI, AR SO AR S PR gkt = R 00 $00AIS e b 26 2 Kl 242 % ) 28 A [ i X 1) D e A8 A 247 25
W, AT TGRSR Z IR G A AL, 3T A AR B RS PR B R =B R 4 AR IR T AR S o

3.1 gURF

LUIRAAR(Corpus striatum) & BREANEE 3L A, HZ 5. RSN . Wil D RERILIREUE
R, EARRERG o, B SCIRAR SR 38 5 PRI R 23X —RERAH G . Tsafrir Greenberg 45 AT
148 % R¥ES2 270007 0 BE AR B A TAE S5 S U R SRR £, B SCIRAR DGR X IR, 73 b7
TE 22l 3 28 5 TN 5% 22 ()3 2 R 5 RE M SOIR AR S REPE I D6 7, 45 SR R 0 2 P A e 3 PRk sk = 5 45 {0 A
MSURIR S S A %, N T E— BT IR — KW, 4 3 B AR B i (2 4 0 A =N A IR =
Y, R Z 2 s PR Z 21, SRS AT 2 2 BRI, PRIEER = B AR B (1Y 0 -5 2 T
SN % 2 A 56 ) A A SOIR A4 s S 4 22 TB] PR SRR DG BRAIR AT R [21] 0 A, SCIRAR S Hofth fe 2 i X 2
[ 3y B % 2 (R PR AR A P RE S5 AR iR DU = B 5. A N SUIR IR I B B R 4, Yang 5 AR I
Efg Rt IBAH L, & % MDD 3 iR R A% (Ventral caudate) 5% L [5] (Superior frontal gyru, SFG). T5i |
/)N (Superior parietal lobule, SPL)F13 A [] (Middle temporal gyrus, MTG)7E P B LA K X 35k 2 [8] T RE &
FEREAR, TS5 B2 (Cuneus) (I T REZEREIG IN,  [RIAH A PR Btk = ™ 75 P A3 i 5 MDD R85 iz ) ek
1% 5 R (R D REZEFZ I /DG, SR8 T M EARIZAE MDD B PUsksh = H{EM[22]. Ely BA %5 A
fERZETRFRIJ, X 21 ZRIRFFERIZGY00) MDD F /41 21 445 2 MR e B BG4 T 2.
BINReRS RS, I P A SCRAR S FARiN X B K L EUKCP AR (BOLD) 5 5 AR G R I, H /20
4E MDD B XU SR A 5 1 P90 HT A 7 )2 (dmPRC) . b 7832 3l X (SMA) A 321 %% F [5] (Supramarginal
gyrus) 2 18] f] A 75 2 E 3% £ (Intrinsic Functional Connectivity, iFC)1 i, H Bk = /™ 8 R 5 40
dmPFC. SMA Jih% ERlZ [A]f) iFC RIEAASC[23], Jeiifi SCHRIANA SMA AL B SCHE X o, 7
BT HRAES 1) fMRI BT, Rl R R UM B, SMA SHTEI f 24k — & BuE[24], A
W50 R BAE BRI B, SUIRR S 12 IR E0S 5 O MDD F 3 DBk = 2 5 F2 1 A AH 1
H T PR = 02 MDD R CIEIR, K 2500t 5t 22 A8 A i DR (Eb B H8) B B AH SR AT 45 KA 58 MDD
BF BB = DR, SR, B EUR R IR BRI SOIR AR (1 D) e BRI DA R S T Jz )2 (PFC) [ 1)
REIERER, Reil 2 WAOURT I B )2 (dmPFC), SR, 3% LSR5 H I K 2 B0 25 18 B4 R 2 N
R Z 1 R R (MR B 22 R AEEAEAMAR R T, TR AT TN A 2, SCRAR S e ) B e
JEM PFC. Bl Fr i S i 40171 1B B2 J2 2 1A) () D RE 2 2 PR AIK [25], X S8t 5 HR 3R FH SR A4 76 Bl e 28 A K%
5557 ot X 22 (6] ) Dy R R (1 SR AE UK BR = b e s B E R . iR T MR EE R PRk B =, T
2T 78 S [ P PR R = 5 R R IR A R R I R J2 e 4 5 B 52 TR A DG [26], 1X %R B MDD iR A 1
PSR Z 5 (53 M PR = (1 B AL A T R 2 B 1 o
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3.2. RFE#

FREFZ(NAC) 42 B Bl it r ) — A BB, HG i FURRAIE RS 2 IR IR 76 DX (VT A) I 22 B i e
Z A BIR R AL (NAC) [27], 5 58 B HIAR B i £ 2 R A PR PR B = 5 06 o T A7 7E L 45
(Childhood Trauma, CT)FfJ RS = I AR 8 3 THREWE LRI 70 R BN, WHE R ELR) CT B3, A NAc
5140 OFC Dbk, PRIUbHEM, did ik 22 & 40 9 RS & 1T e 5 SUMAR R AT B35 0 2 R RS,
PG = AT REAE CT SR EZHLHI[28]. RFEAZ D NIZXRIGEX, BANE5 R 5 AN F ST DR,
FLAR B S50 5 57 DX I8 D e i A F R AR B AG R  PURBR Z G 6 — @ f . Liu 55 A6 23 44 5 BEHIAR
it £ N 28 44 {g B HEEEAT B SRS Th BB WL IR ARG AT, DR SR R R) AR 56 B 3R (TEPS) VA B i 1
ARG ZRER, 3 RS NAC X, AFREXUMAZAE A SEREEX, #4758 TR 7 10 SRS Thag %
Pz, 45 RIS fid FE X FRZHAH EE, MDD F 35 45 ) NAC AZFE I X 5 22 MIHE AU % 57 (Orbital prefrontal cortex,
OFC)H & A4 N THTH- (ILP) I D BE IE# LI/, Ml NAc #ZARIE X 545 &+ [a] (Middle frontal gyrus,
MFG)I Thg i He k> [29], H bR, A PRsksh = (AR 828 4 I NAC KRR IX 1) Th REAR A4 52 2 HAR
SERET . T VEE TR, KIKNERA 4% (Default Mode Network, DMN) L 3% #2548 Akt 5 4 e i
BRI Z A K. Zhang SE NRHIE 2 A VG AL 5 DR AR S5 &, SR00 R IILELAT o B Rk =
) MDD B (AR A AR B, b AR itk EUE B AR B DMIN BEFEAIG, B MDD B35 5% AR AR
W EE 1 2 A S B FT RE 4 B DMIN AR 2 [30]. BbAh, KA FER AN 2% 5 NAC 2 18] [ D) BEE #AR
AT R FEURIR SR Z L 2 —, E— DU AT 0 K (Behavioral activation scale, BAS)[¥)
BRI ORI, B SRR RS, W E L, EERES T NAC 5 DMN X [a] F) Th RE & 2 il
Z 9%/, 15 cingulo-opercular W4 (1) T REZEHAG BT hn[31], iXLL25 5838 17 NAc 55 DMN £ 22 sk i
(AR 22 B A T (o, SO T B0 5 1) BT PN S OA 5L £ TR B BB R, IO TR =
{40 T it P % TT REAE R AT o) S B T R X 48 1) S 5 9 B0 o

3.3. B R R

HURI B2 2 (Prefrontal cortex, PFC)/ETE 4 B B it B H HENEA, I@W A R ES 5 BRI
R T IR FEATE IR, PFC ThRERERT S JLF A 5 @V a1 A 5%, B14% MDD [32]. AR
], MDD EFEPAT 2L PEAL 50T, P AT A () S B 14 35 1 [33] . Sharee N. Light 55 A X} 27 44 51 FE IR
SR HEAT — TR B A 28 4 i S B v R B, A IR ARG 25 52 )2 (Right ventrolateral prefrontal cortex,
RVLPC)& a8/, PRCAHEWT, il BB IE ST, VLPFC 15 XTGBT RE & XM AR YA 7 o R N
TR 2, BVFER: 32 5 T AR BN BAE S5 T4 AR G 46, VLPFC 1 SE RE 3 AT BEER & B AR 1
e IE I TRAR[34] 0 KT — SAAAE SRR Z 1) R R R B T H BRI, AR A i) 1Ak
RISFRE 28 PV TERE 71, 1X 0T g5 KM o BEVERR A A 1 R 40 5% Ewelina Rzepa 5 A JEHUE 4Mll
AR (dMPFC) MBS X IR AT TR 04T, TR dmPFC A R A N AR B AS h T i 2 1 F St X I,
WFIEEE R KI, dmPFC FZhREVG SR /b 5 YUk = 54048 EFAR A O, RN &I dmPFC 54047 [EI(ACC)
DIReZERIG N S5 ARG S PURGZ ARG %, AMH R T dmPFC & RS RS 7 A2 16T #E £ [35] . — Tl
FEZS IR THRERGILIR G T AR R T MDD B fE A B AT 550, A0 Xl e o ity 5 Ul
g B PURER = 1X — R AR DG [36] o HIAR RIS 82 ToihgERE 5 R AH OGS B, S AE R A K 2 ThRe s
B, X PREREG S AR I ek DA DG, BT RS A PR = SRR B T OV AR AR AR s

3.4. /L
A~ 4% (Amygdala) 75 P AN EE T 08, e B 2 BRI T A EE R AMERE . —Iud
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RV A S SRR R T 5 ECT I6 YT X0 M v VS0 S Be A5 25 85 L R 7 0 175 28 7L v 50 40 8 A B o 22 28508
OSEaG, 2 SRR ILPRR I T AT LABE A% B0 T B2[37] Stuhrmann S5 AR D) REREI LR AR BRI
R AVHI PR A A A e R (A A R 2B A AR R T AR S IO OB, IR 5 B A 5
PR ZREIRAR SCIR,  45 SRR AT R e 28 5 A VR A 155 48 AT 1) Jse 2 48 e ANVASURME 5 28 ) )i 3
U/ I TR I Y B S A NS 46— B L, R BRI B A5 A A A P 5 3 5 DR Z AE PP 7 A R
[38]o FHULAHEMY, A A A BRI B S B2 B AT 2 i e AR 3 B B A Exs BRIk A5 BB
P B AR B AN 24 V51 BT S 30 2 SRE IR

4. INGS

ZiEpTid, PURSRZ AR IR EEIGAZ O AR L —, R AIREENG BT RS R E E W T, Wt 5T
TN SR R B 2 B 19X 2% T RE I 21 R AR A T R S I R R 3 DR gk = 9 B A B2 LA 22—, (HLES
WHARG —, T HERAAEAR AL, B—, HETH R PG — 34T 22 A AT 55 8l 45 7 ik
DRI RN BEATAR 55 ST RERILIRIT G, MRS B, REBHOVMWTmw T, 47 T
BTN RGBT JEREVIRT U D, BRFE D BB X M Z . =, SKRAEARRDN, R
KATRE— DY RFEAR, B/NSERIRZE . RREERABARABA R, S0HR RIS PR = Fh 2L ] i BT
FOAWTHIRN - AT LU IR Faehss 55 BRI SR Z B TG T #E R, RE SRS T 5O A P b A8 PR R = 3K
—IEAR
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