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ABSTRACT

Major depressive disorder (MDD) is the first widely recognized mental disorder and one of the major
causes of the global disease burden. At present, clinical diagnosis and efficacy evaluation mainly rely
on clinical experience and scale evaluation. Due to the subjective differences between physicians and
patients, this method often leads to certain errors in diagnosis and efficacy evaluation. Therefore,
some objective indicators and methods are urgently sought for quantitative evaluation. With the
development of magnetic resonance technology, a large number of new imaging techniques have
been applied in clinical work, which also makes it a reality to collect objective image data of MDD
patients. This paper reviews the application of several commonly used imaging techniques of magnetic
resonance in evaluating the improved efficacy of MDD patients before and after treatment, aiming to
find specific neuroimaging markers that can evaluate the efficacy of antidepressants, and provide a
basis for individualized and accurate evaluation of MDD patients.
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B ENHEREE(major depressive disorder, MDD){ER—Fh = E M IERS &R,
ReRABNEIERFy—" . EXTEERGESSNNEIBL. BENE, BHF
B, FENFED, BRAFR. EEEBNANHNTEY, EENSHERNEENH
BT EENAGSEERmESN, EEESHaRNMEN", S5MDDIE
FIEIEATLBEH, BMRBIAATESUT/LEEX: (1)BELR[FNLE, LH
S5BELBTHEXNNEE. 2ERNEFE LEESYZNSEREE2Y; (2)
HETEMNER, BIARBMDDEEEEMEMBEEFRE T (BDNF)FEZXNH
KEFERFKENTE, NTSHELTEEZH. RAAEN TR, #MEmesn
MR () AINEEEENEE, BIIXMDDEE AMINAEEEN DT, ZTMDDE
EAEFEMR 2 EMRR N EERERES ABFRER", B8, MDDNEEA
7 73758 N7 997 7% (cognitive behavior therapy, CBT). UiMAERAYST A & rb
R (transcranial magnetic stimulation, TMS)fr AFEBEZES7 % (electroconvulsive
therapy, ECT), AEZHOMDDEECIEIRK T AT TEREHZR, ERNE20%-
30%H9 B E T RHEA I (TRD)

HHiMDDRYATT MR T B E B RANENHINEEEGER, WUKISFINEE
Zk(montgomery depression scale, MADRS). XZ/REIEBE 2R (hamilton depression
rating scale, HAMD)FfEdR BT 8% (patient health questionnaire-9, PHQ-9)&* ™,
B2, XMAXFETEEMEMYE, FTRERATEZINBETNER. EEFMH M
ERENEMN, AEFESFEE—EMNIRE, LFEFR, BXEZHIRKRAREMRIA
FEMDDRYTT TG, MR ARIBE T EDHEIIRA % (structural magnetic resonance
imaging, sMRI) K IhBeREIRAL % (functional magnetic resonance imaging, fMRI)BIRZ
B, FMYXAEILUTE KRR B REFRR RS HERNEL, BoLUE KD AFRBIRX K
MR LEMHEMMNEEERREHTAN Y, NIBHEEN. ERNER, XX Fifh
MDD3AST #l [E AR R IR IR M T FIMKIE Y AXIMRIZE UM RERA
T ATEMDDIT SRR E TR, L —F IR ES X ZEmIIAIR,

1 sMRIZEMDDFFRIF AP R R

SMREAE BN IR G AZ —, ERNEARSZEE BTG XIRRRERN
BHISMRIF i B R AV 45 1 B2 B3 B AR 4 (diffusion tensor imaging, DTI)&™,
FEZMAFTRARNZEEIRES, FMNETRAR (MER. BR. KEF) N
SHHHER, sSMRIBINE S % BEERNMBX (regions of interest, ROI) 5%,
BEFHRENFESE (voxel-based morphometry, VBM) /534, BEFREHESENE A
(surface-based morphometry, SBM)&., EBHEXIARKE, MDDEELZIININEA
FiE, BENAEMNFM. ZEt. S EEREERIEAY, Xiao LIE 33055 &
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MDD&HSIBELEECTRIE D RHITSMRIKZE, SABRAVBMA
SER T2 RR BRAR (gmy), ZRRE, BEHTECTE, &N
i - EFE_EElgmvigi. Zhongheng WangZ 34261 & % &
5. RIRZAMMDDEREHITELLSK, FIHER ST A5 SMUF
TR RF3SHIITMSIATT, SRRIFMDDEEZTITMSETEN
M ERIRRATREZ M, B—AMRIFRKM, MBERELT
LA EYATE, SEERNEESES LEIRRERN
M2 xR, BREERKEZI, —FEFTL MR
PDITAVERZREREE, TRDEEZXISIM(HF)rTMS (20 Hz)B7 S,
BEMNET ERANENFDXEHYERS 2 EERONETE
%P, X RIBINER R E RN ER BT 4 5 R BRI L A A
BARNNRTE X, BR, BI—THREKR, AFrNE—F,
FIEXIEMNEREESIZINT, S22 5i0H 5 ZYMIEE(rACC)
MTHEA, BEXERTSATHIGKRNHREEEEHL
, ERX—ERNREFERTESXANNEEOREYEERE
THE™, HarmerZthLFTXAME™, thEAENATS
RWAREB X, BF BT SEIEHKEDITEY A U ETE
MDDEJATF MR, HEEEFIMDDHERY, FitikmixE
S UMERBTE WMDD MRS L&, o, —TETF
SHTIMAR G (3D-TIWN ARGk ERE (DTN LH, &
FHi%RESMRINEARAF SINEBERFTNS LEMDDEE
FUMEBRI T, IR T B —FhERR, BIEITIREEFSBMAN
VBMEI R B 5 H AR SEAT A B 1% AR AT LUK B R o SIS M SR
RIfERRaT R,

FRBMRIEATLUESMRIS IR RESRE, X
STMD D AMAIE(E 7 IR T 3 B8, MsMRIE & L F50iR 3
MDDHIBIER MM EE Y N HE /1, B, BIRREALRT %
MBS 5ITEMDDRIER 51828, Jialin HongZ " "H& T
—FMDD B 032 $I4E22(3D FRN-ResNet), Z1EZ2 %I T 3D
SMRIZUIEFMEELHIES, AMUERTENAEEER TR
ARSI AYE BRI TS, BES, Guowei Zheng E¥'X &Y
—FhsMRIGE S B EIRESMRI (rs-FMRI) SR BT B R E 2 ST ISR
BT R R E S IREAR BT BB E (B B FMDDEZ
5 (E, XRMIRE RERSMRITT LB @R, . S0
TEMDDIT AR R AT A

2 DR HEIRBREMDDITRIT RN RHE

2.1 BB AfMRI % 275MRI(resting-state functional MRI, rs-
fMRI) @— B2 BN KRR ERI BN EE S RSH R B L RIEmH
&%, rs-IMRIZBIEES ReIVEIRRIES %, REEZSH
B, MABRSKETAROIEENG. FEERMOTAEE:
(1)BERETN 24, EIERE—E M (regional homogeneity,
ReHo). {E#M#xiE(amplitude of low frequency fluctuations,
ALFF)F{E4MHR1E 3 #% (fractional amplitude of low frequency
fluctuations, fALFF)&™"; (2)MIhacEE s, GIEMINAEIEE
(functional connectivity, FC). MIIp 93 94 (independent
component analysis, ICA)%"™", —IEFfALFF#rs-fMRIFH
"X MDDEEZXNHWAMECTAITE, AME KM
(SFGmed). &4MIIER_E[E](SFGdor). A& AN EI(ACG).
R MEINHE(DCG)MAMEFE(MFG)MFALFFE 2
=, MMDDEZEMHAMDITS BE R, LERREAHAMDIF
ASIALFFEBRB A", M, SI—BERECTAFMDD
BENARIEY, BEXRANGTEHINEE SRS E/ )X
H. BEREMNED=LOPNIALFFYEERT AT aaiNaES
£, XEIRERIE R FEH AKX 5] A6 7E MDD HY & il 1 2 & #E
REER, S—METFICAHrs-fMRIFAR A IATTEMDDEE
B9/NFRTR] B AR (SN) Z BRI FCRZ R, Le Li% 541
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HIMDDEE A F MM AYIAT8A, ARLBATEIEHNEER
WKEEEEE, ERKRBABTEDMNAFC. DMNSMRX L%
(suprachiasmatic nucleus, SCN)BJFC33EFT T/, 1B=EYajing
Pang Z MR L MMDDEERIECTATF/E, DMNKK&DMNS
CENZBIRFCIgIE a8, HIARNERAIEES BE BT RINME
FHEX, ERBEXMRERREA, rs-IMRIVEA—FTOIH
REAR, EREMDDEENATRRSEEERSNNE, BFR
BMRZENEEES, SETUEENEARSNEM N8R
R, HHTEEWR, MHEEETIIREEFENENER.
2.2 EEABMRI ESBThEERE IR % (task functional MRI,
task-fMRI{EAThEEHE HIRP—FEEN /%, fEtask-fMRIA,
W B EHITIEES S EMRIE W E R TR IL IR &N
TR, ERMNE L EA—FIZ T TR, EAtELL
ERIEEMDDIINER T MBI 575, —IN task-fMRI FRR AT, 1
BEEEZET12ANXHLEFEARITE, ATFrRNREFHNEEEN
HrhEh S ERAEEENHEENTE, B2, Godlewska
&3 MDD B E H TS A I B YA T R, ATES
EhRaial. ATHFIM S M S8 EE MmN, Xage)3R@F
ArEE, AR ARKREEFRINER, Bai, BXtask-fMRI
EMDDEEART AEMNMRRIOHBEAER/, PRI
REZY KEREHITMEEAR. BTFREMEB ARSI
EEEEER, AltfEtask-TMRIFFRAPEEZENMEESRIR
BERMWEM, Ib, task-TMRINENEERZTRME, XESF
task-fMRIFEMD DS 34T 75 EIROFR R E IS PR BBk,

3 BHIRREE RIEMD D F RO LA R B

BRI IS H AR (magnetic resonance spectroscopy, MRS)
S—FMFBRE IR ARMREMERREYS B AEHBERN
M&EEAR. MRSHAIF A EEEGFHM: (V)REVMEEST: &
SMEABPEERBYOES®BE, HEERE, BRARR
BB E5HERKHEBENERY, QREEEDT: A
REEEEHITHN, RAHERSMHRPAEE, MTH
RUZRFIRNRESTE . AEE(Glu)FyEE T (GABA)
HIEEMNEER, ERADRGZRANNE L EDEEE
SEERY, MREBLNARERRE, AEHBERFKEMDD
MEFRNEITRHEEEEMRE, WERNEBRMNERRNASS

20, NarayanZ @S RS EE D H-MRSHI A 540
MMDDEEFEA L AN = AT ANGClu+AER- A al
BREAY(GIX)MGABAM A B, SRR, AFHI/SGIx. GABA
FGIx/GABAME DL EEREER, Z—MMRMBAM, MDD
BEEMEALIAREZATE, AREFHXEGIXFGIuE
BHETKY, BREHMHAREAN, MDDEEZIICBTAT
EGIxFE", MDDEEBEIHMTRE, GABAKF®M ™,
Bhattacharyya%“'s66IMDD & & #{T A6/, FIEE ST
EEIMIETEM R E(IDLPFC)MIrTMSAYT, @B o Mraraiahy
MRS¥UE, MEHITMSEGIXKEEEAS, BELevittZE 5
TH— TR RSN EI TMSSGABAE M, TGIXEERZE
2, ERXEHRERZENERAESERAFRE. #458
I AT BRHARE. WNFENARRISESE %, Bl Xfhe
SANMNEREATIESRERRREINTL. I A
BN TR SEAT,

Ieoh, tERRERRAT G MR (Nn-ZBXE
B (NAA). FBRE(Cho). BNEA(Cr). AEEERE(GIn). BBEHEEL
(GSH))M9ZE b ErbayZ " 3$18IMDDEEErTMSHIG S Bl
T—RMRSHZE, F£RRBSrTMSEIMELL, rTMSENAA/Cr.
GSH/CriIGIn/Crigle EA B E B ZFE, ZavorotnyyZ™
MDD £ 2 #4780 5 L F B30 % B 2 (ACC) MiTBSATF, 1F



EAMBEHRTACCHITRAE H-MRSIE, LRRBINBER
HIBE SNAAN SHICho/NAALLERIBIE B ZHE %, TosunZ™
LZHMDDEEHITECT/E, CrkTERMEITIEM, Yiliang Zhang
=CIH TSRS FETE MDD BENAEIN L ERNBEE
AT, 3306IMDDEE BZHIE 2 F#HTMCCB A
"H-MRS i, LERKBE, AFFERELMETHEE(PFC)HINAA/
CribERE T, U EHRERRA, MRSIEMDDEE T X
TEAERAEEANE . BRNEVEARSERNS, —
I'H-MRSHFZ R, ECTAT/EMDDEZACC HEILEIMIKF
BETMBEETH, ERXMHERNERTRE SRRV
1.5TH'H-MRSE %, HEME—FEER, THRETER. i
FZAERET R RIS X RIEA, B3 20 LULR B DAk ILE
MRAbEE. —TEFMRSHHRHPEN, SEESMEL, MDD
BEBDEPEERREKERE, XATRIT—MFHNE
B, REMHRESTLUKEMDD BEMFM. TR, Rk
M2 2 (occipital cortex,0CC)EHERMX &L AT FHE RS~
IR TS, FRMARERUIZZRGIN. GlusiGABAMT L EE
5@2@ﬁ%mmgﬂz\@m@ﬁm%wﬁﬁ&mﬁiﬁg
BRI,

4 RES5RE

& PR, BAEEIRAR A LU MBIMDD 8 & A 1T B S AR
R, THRERREMIRM ST, XX T 28] LUERTRE
MDDFF M B IR E Y. BEEEFMRIZEMDDIFHITEHR
MHEARS, XEHFHEEEILHRMENIGFEY, B
BLiRBESH—SRRSHR: (1)BfNASHRREELS
ST RIS B R B LR A E AR A BIR MR
IR, IHMENMDDERENFTM. (2)BaI SRR NELE NS0
BT ERMTEET, Eibk R LT MDDEE #IT KRR,
oA W RSB K HBE M, (3MDDEENRIFERE
%R, REMATTATHRRARE, FREGHAE LS FI A
BERRERALENBEIMATSES S S, REMELH
TEAE, MAANBSERUETRENATAE, (4) Btk
MEBRETEHVE, HESHENESREEHENEE—
EHIRE], FRARAUE—FBOEREIEAR, BEMENER
EFIEIEL: N
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