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[ Abstract] The pathogenesis of depression is not clear yet. At present, the evaluation of symptoms

is mainly based on the subjective evaluation of psychiatrists, and there is a lack of objective indicators. As

researchers continuously explore biological indicators, they provide more possibilities for objective assessment

of symptoms. In this paper, the research status of objective parameters of immunoinflammation, neuroimaging,

and neuroelectrophysiology in recent years are systematically analyzes.

[ Key words ] Depressive disorder;

acoustics; Neuroimaging; Neuroelectrophysiology; Review

Objective assessment method ;

Heart rate variability; Speech

Fund program: Beijing Municipal Science and Technology Project (Z181100001718124)

TARAE LG PRARRIE A 47 A 0 2 A 26 1T
IR INE 51T 50, B SRR R SR
BT RN AL ENIMSY e R 495
HHAEISAE I T L TP AG 1 A R 17, S
AR PP DAAE PR 1) 5 B AT Ak, ok
PP A TR B LA AKE 2 &L
il 9 AR B, AR IR I Al LIRS Rk 2 I s A
EERNE, = ZMWIEIR. BEE P A BR
NARZAWHRIE (LR PIFEb5 . IR IT Al ke 5E 22 ]
REVE , BUXT AR SR S | M5y i AR BEAETT
T BFF AR R TT R G20 o

— RPERIETRR

1. A PRk 200 i R 96k B2 40 9 A9 BE (B (neutrophil/
lymphocyte ratio, NLR): SCHRFEFIARLE £ 5 10 R PE
JRE KA BT, Fisher 451 RIFSE & BRI A7 A0
Gl R A S E DR R ey v ] 5 G eyl 1D WNEiN

ELANAEI D . AME IR LA NLR O R AR Y R4
Febr', HRTEAGEWIH NLR SRR R R
18 % BRAMARSE H % 19 NLR 25 TR IR, H S4B
i 2 (B AR SRR PRI 45 5 B A
ABAE £ 1) NLRE 5 DU /R BRI AR 52 (HAMD) 11
A3 EETEARDES ) Ozyurt #l Binici " £ X5 /D AEIAR
i AR ST 7R NLR S 25 55 TR R, H 5 D158
AR F (BDD) PEAMEIEAR X ; Adhikari > ARS8
7 93 PRSI E A9 NLR 5 52 55 25 1] — Bl 3747 4% J0 A
i (MADRS) P43 R IEAHG, 2Pk B3 ToH I AH G
PE 5 T [ P9 —TFSE s NLR K5 2ot AR 2
Zung IWAR FI PP 3R 2 1IEAOC, #6878 NLR A REAF 7RI
2T SCERIE TS HATIARIA T RS NLR 7715
254k, , Demircan 25" ) (B 5 & PRIDARAE £ % NLR
(EHELR = T T A, 22 MRy 3 A UG, 90D
i FE 2 NLR FAA, e B S FR i) 1) 22 S 0 6% , 4R



- 342 - 2 SRR A 20204E 5 H 20 HES 20555 58 Journal of Neuroscience and Mental Health, May 20, 2020, Vol.20, No.5

NLR {f Bt 5 SR 2 fft 1 AR 1k, AN P R i ER 3 1Y)
NLR o] BEAFAE 2257 5 59— TR0 otk it g 2 e
Je AR £ 3 BRI A (A HH R RE S R, A28 & B NLR
238 34 HiRYT I 3 T %, [RlB NLR {5 HAMD
TR IEM . 2T ERZE R, 38 NLR 74— E 2
FE b A S e AR A M ERR S, v RE AR ARG
PRI

2. CJZ B # [1(CRP) 5 8 # CRP(hs-CRP) '

CRP 5 hs-CRP J& T [Al—Fh 2 5 R VER N EH, B
IR 3 PPN AR AR A I PR SO 58 A ], (EL
SE RIS CRP, F& AR | w5 19 2 1 v BB
1 ERZINARAE CRP ., hs-CRP BB 5% K BT AT
Z ) AT — 2 R OCHK, 1R RAE T B T R S Wit 2
IR 2 Valkanova%[ 7] F1 Haapakoski %[ 18] ) Meta
A3 M7 2R CRP 7K 5 41 IR =22 6] 474 2 A
Ik B fE Kﬁhler—Forsberg%: ) A PESIAR S
# CRP/KF-5 MADRS #1452 1E AH G, B¢ 1 CRP
K5 E L AT, D4HRIE SR R Y 7 R
TN 56, 5 B B Rk, SR A IR 5 CRP
() B AT BEAFTE I 501 25 5 . P IBL4T X hs-CRP A AF
5 BN INAERAE H & hs-CRP I & i3 FXH R4, H 5
HAMD B IE R IEARRE 2, Hiles % ) Meta
G3 AT 2 B BT IR 253697 TARAE J 34 1% CRP /K
B E AR, $E7R CRP ] BERE S SR Y 28 i 1B 78 Ak
SRR ) 7™ S AR R E Y CRP T REAAAE 2 5, Bk
5T UL CRP, hs-CRP BA —ESEIRPEAG A

H AT NLR . CRP B 58 FE A 535 30 It /N, 46 b
D2V YRR AR, R 255, Aok
T % FEATMAR 25 1 FH 0 Fh 28 % 55 HAb B e 25 A
FORVEATATIEYE B 5T, i — R NLR . CRP I
FEAER AN

BN 24 &

ZEHEMATH HAMAIAE £ TE IR 5 | Y A
F2 2 (mPFC), BHIHE B2 )2 (ACC), 5 A% 55 X Sl A7 A
LEFFTIRE L S, IR0 R A PR 4 ] R i
R, 35 ACC- Fefidi . ACC— 5 i T 451 - —
%% - IS, F AT TR R ISR A B4R
FAWABLE A Ze ML B FH 2P AR i 3

A5 4 T, F 9 2 WA SR 35 B4 R4 I AR
[T Wy AR EE R S R B A A 25 S HLA
TR TR SREIRA — E RHE >0, Peng %17 i
FH 3L TR 2 1943 b T BEXEHE A P AM AR IE £ & 3t
PRIRHELK 2 BR (DTD) P (A 4 4l s e T
1 Bh 45 ] S (RA) (B G 4 0 £F 4540 1) — 3k 5

SEREVETEAT VAN, e 22 25 v B 58 5L A /N
JEW 2 R A FA R R R 33X 3N X Y FA (B
BDIE 5 5RO, 3B 1 B2 4k 58 B2 R il
FERAFAE—EBE R o Zhang &5 (RIS & BLAY
%G5 T 5 PRI AR S IE A G, Yao 28 i
B I SE IRTRE e BRI AIAE F 57 A6 SO A A (A%
2 1 RF fE 5 HAMD P73 52 8 35 IE A G 54
WA A VD B B AR | RS B R S
ARAEARAFAE AR SN, B BT ot ) AR PR
4 0 5 HAMD- 17 P43 S GURE 2 2 i
RRINEEH_EBRAR AL AT REDR A AE R A
HIEE

TERRENRE T AT, SRR — S (regional hemogeneity,
ReHo)  ffXi iR iF (amplitude of low frequency fluctuation,
ALFF). MRS 6 (FALFF). 138 71 - D RE 3% 4%
5% FE (FCS) Fl il 37 1% 53 53 #7 (independent component
analyzsis, 1CA) 5EJ7 A% T B AT ) IMRI 474X
oA, ST REZEHE T RER 45 . SIVARAE 7%
R B T RE N 4 T AR BRA B 25 (DMN)
H AT 2% (CEN) Al 2 2% (SN) o — T RFEAR
WFIT R BRAMARAE 28255 (0 HE AR - 5 1 E5 5% ] | AL iy et
A5 At R i X 22 8] ) B i 3% 42 P I HL -5 HAMD
TRA> BN, Johnston 257 22 Ak 2p I AE 5525
TMRIBIFFE /s METR PEAIARAE 283 75 AR i 58 il 2%
5 — WLREAT: 55 I, HCIE 5 DX AL BE T 2l BREE v T
filt FREXT R, I HLI i DX ik B35 R4 A 3 AR
RIS E MG Gong 25 AT 5 2 WA L 13 HATS
SBEAEBRIAEA I 2% T 22 185 B XY ASSCR BT 5
HAMD-17 538 o S DG, 3 AhZ I 7
mPFC . ACC 55 i 2y RE F1 IR 9] 2% 14 He 7 25 ) s i AR
SEIRYT IR AR, $ R FER] RERE A AR 10 il K
A=Ak, DR S AEI AN ) ) 7 B AR A A i RE 7
Aetfrre 25 >,

BRAEF ST 2 I 22 DX 4540 S D) R ity el e 51 2
TARAE A, UMM IR AT A OGE ), PRt
i Ber B — ARG . B R Ber
AT 58 PR TR TR AR R IR AE Ao B &S BIL i K
BN W, (EA5 A U] B 5 B, AOR 5 %5 B AR
B PR SRR DL KR BRI 5 1 AR R T
O\ IE) WIF ST HE— 2D PR B B0 AL, L e i
AR A — B R AT SEPE

= HE SRR

TARAE SR AEAE BA TE S | TE IR RSE R,
WFFEEA i i S U 5 5 P iR TR e )



T 228955 S5 942 20204 5 A 20 H %5 20555 5] Journal of Neuroscience and Mental Health, May 20, 2020, Vol.20, No.5 =343 -

AR R BRI AR T TH R SR, SRR B S
SR TERRHIE 2T B I R A,
PRI AR A RE 1 S8 G i) L R 2 DL Je s
TR, W58 RIS Y 25 L L 2k L BAME
% [ VAR AR: ) 7 R B AP AE — S AR e P 5
AT SR, TRk B (PSD)., Mg /R B R
(MFCC) DA B 35 Joi s R i T A 2 B0 an A gk 4t
FIRIE AL 7T 2505 Y B9 & B ARAE
P AU Y, BLR R R | R IR S T A A
W (FO) FHOC S EMCAR yai /b, I H A5 JARAE ™
AR AR I Quatieri £l Malyska[48 Wb
YR WIHINARIE H 1 E ORI LA SRR G 5 10
A1 E AR B S TE A DG, Honig 25 234 BIRFSE 4514
DA HIARSE B T Er R R e 5 ™ R A et 2 1Y
TR, 7 AMIFFE IR & BUARTE IR 518 RE R A8k
SRR UG, SRR R B AT, b
WSS B s 1 & 75 AR b AT — e PP AR AE
A

REAE T J& I ARAE T8 & AR AR 5%, 2@ T L
ey S EAR BAH N AR PR R R R 512
Wi, {H B RS0 53 R AR TRk R
TR ATEACRAE T A TE— € I R R, AR SRAE
3k 305 M L T8 RO R R DG AR R AR v B AR
i T B SR A T vk B ST 7 TRIAT e IR AR A
FERERTT -

DU | ChRAR S

SO 2R AR S5 M R 8.0 Bk ] B A 5 X 0, H8
ZLIEH RR AR ARG 0L, D95 2R I 5 A~ 4
AH LG, $HRIE 58 #1778 A IR 28 S I $ T | il 5 Ik
Wz N R R R R A RS
A5, BeNS 48 R A0 R AR S AR AR g i S R, IR
I (LF) J W s RN ok S #if 28 A SUEE 815, i o)
R (HF) H s et E M2 ST, LF 5 HF 2 H Rt
H F 2 RGE(ANS) FPARIRAS . AR SV
AR SRR AR, FPE ARSI B3, BT REA AE
ARAFEA S, Wang 2511 22 18 5% & 9 RR A1
AR 22 (SDNN) Fl LE/HF 5 H0AR H P £ (SDS) A
A —EAM A, PIIURFEAN T K LHF | LF 5548
PR HAMD 8450056 95 4 SCHRARAHE LF
1 LH/HF /X 5 HAMD-17 fl MADRS 12 3 H “2¢ 22 2%
MR/ PR R PR T e [ AN
Y % BAMARAE 5 SDNN | AHAB RR [1] 2 22 (1) 35 75 HR
(RMSSD) BH ARG , 5 P o 2 W f A 5 >,
25 RS0 AR S SRR A SRR Bl AT S AR SE ™

PR R AR L

FT LAY cERE oo

158 2 H K (QEEG) : QEEG J&— KA Bt 5
B AR S A 3 35 i il 4 1) s — AR H 12 W
T, W — PR | 5 H e 4 L G O U] 2 3
{5, T BERS X H AT 45 8 SOl AR AE
R QEEG 15 it FE X IR 77 78 25 5700, o A e tet
OIS SR SRR ZRE A & B FP1, FP2,
F3 . F7 U800 = THRAE AL, $275 QEEG 555 % 417
ABAE S B4 RUKS fit 7 S40E T A 2 402 B i VR
Cordance {E 2 fiki FL I B 5 AH OGAH, B2 AR I 2L i
DX 0 U5 X0 W Fi X B i T B LU AR, e S b
KRN R E S AR, Hunter 2 RS0 I
TR F o T A2 R GTMS) TR T4 1 IR 45
7R K e X Cordance BT ALY A
TTMSRYT H EEAPARAE S 2, Cordance (B {2 35 T
FET UL 25 FAHE A [R)E R ™ SRR FE ) QEEG 48
AIREFEAEZE T, XPREARIEAG A — 2 IR L,

YT R Y QEEG X 35 9 i IR TEAl (1) B 52 4
A, HRHAE S8 R Z s 09T T SR R
e, AN IR AE 25 (B A RS HE B, I SR 45 ]
BT, B RAFFRI, A K AT GERR 45 &
W FRHLE A 22545 57, E— AR R HAPAG AR AE
JEE R

2. A HL (ERP) : ERPJE T4 HLN7, 45
NAEXSEARE NN TR, Sk 4 1 3.2 53 32 1 [+) )
PAAER B 5 TR AR AR [ B R 7 . H ETHAR
iE H 1 ERPEFAE AXT P300 /MG 22, S B
SMARAE R HA AR e ME . Karaaslan 25 JBFSE K
L P300 TEAARAE S EIREAR , 76900 92 A 5 WK R
T, PR HCAHE DU AN [ HAR ™ E R B2 1Y P300 FI REAEAE
25k JHPRAN BT 4 S AR VAR B LR K
SE-HAMD-17 43 %45 P300 7 AR I 2 1E A ¢, 5% 08
RIS, Chen %8 T HBESE L AR P3a IR ST
JEERERAAIC, FEITIE I P SIRITRCRA
3, HAFTEVERE R, Lotb B Bk o Bk
X ERP B F 5T & B0 I A AR TP Ak ST 0 AR 1) mf
REYE, SR ERP A A AN 50, ANRESS & 2 FhiG A
F B ol A8 AT R s AT LIAS Hh e B 0 1) 245
S B FEAARAE A RE DR ITAS ki 1) B S 2 VR

3. MR8 R A% VA B A3tk A7 7 97 P
P ), AR 2ok AR o ] B SRR AR R, i AL
HAL B P 0 R A SR PR 2 ) ok R
BT S5 B0 7, il IR 3l FB R IR Bk 1y a2



« 344 - 2 SRR A 20204E 5 H 20 HES 20555 58 Journal of Neuroscience and Mental Health, May 20, 2020, Vol.20, No.5

S | FEALIS ] AL | SO B A bR S e 3
TR o [ PN AMIFST (8 F AR 28 T L R S e
2w IR AR 25 5 18 R R G LA B 4%
K 2S5 (IAPS), Nim-stim [ 5B 15 F AL 1S 2%
B R R G(CAPS) Ry . SR A B 204 56 s 40051
K AR - I R Garner 205

ARIRITE A FE 35 o, AR B A BRI H )
BRF P RS RRAE IO B 1 S X IR R 7, 2%
B Ry %ot 6P R (A P S R | A A [ B B R
FBCE 2 RN AR SIS AR S AT ) AR A
—E R, — T (X RO A B S RO TR
i 1) 43 80, 45 SR s G T 755 O 1] 43 %05 HAMD-
24 AR IEMIZE L%k P e AT 45 P R I
UL BRI UCEL . L B6 42 5 HAMD-24 738 57
ELGURE, S TE L ] 5 HAMD-24 573 5 TE A 5
Carvalho 257 % 30 5 49 O HIR B9k 1) 85158 R (ER) 384
FVEAR I (RT) JE 4 24 5 3235038 10 B0 AR 7™ J R A
—E B B EE | UL IR B bR A DAL AR
Ry T A —E M

WEAE C P B K EIAREE IR S 5%, A2
PR 7 R 45, {H s BRI 2 T #E IR R 297
TEAS A R o FIR B35 2% (R b e 8 A B —
TR0 7 2 e ) 7 T A A A B — DR R SR T 4
o I 2 AR AT 5 AR SRUE, IR R FRLASR
A TG 35800, JBE AR

VANAN

H RIS S AE | SEAZ . i 20 i A B 5 T Y 9
B C 2 5 S AR AE 12 7 DIk A7 A5 05 4 A
M FT R, ELDR 45 Fof Sy R o o o FH T A . 811 a4
FERVEFR PR R YEAR R B RS DR AE 7R
D225 KRB R TTIE SN RISz
I 5 o i L R ERP 4R BB R 2 A% S
L LA IR Bl 38 b 4 5 AH G B — | R ARG A 2
SR ARG 2 M. AR T — SRR IR
SiE P10 975 B AR B R A 2 AL, P e 0 B v HAFAE
FERBR I T bR R bR IR 2R, TT R S HESE, W 2
Xif BB PEA T AR PR (752K, HBIZ PR
FIZEMREE  SCREFTA M H A AT SR ARl 2 pho
TEERBAER 18RS A, 130T g ER

2 % x o

[1] GuoT, Xiang YT, Xiao L, et al. Measurement-Based Care
Versus Standard Care for Major Depression: A Randomized
Controlled Trial With Blind Raters[ J ]. Am J Psychiatry, 2015,
172(10): 1004-1013. DOI: 10.1176/appi.ajp.2015.14050652.

[4]

[5]

(6]

[7]

[10]

[11]

[12]

[13]

[14]

[15]

RETR AL, S AK T, J5 TG fil . 01 AR A bR 24 JBE 55920 R0 BT
FEHERELT ] Ak M RL ¢ 3, 2018, 51(4): 269-272. DOI:
10.3760/cma.j.issn.1006-7884.2018.04.010.

Lai KB, Sanderson JE, Yu CM. The regulatory effect of
norepinephrine on connective tissue growth factor (CTGF) and
vascular endothelial growth factor (VEGF) expression in cultured
cardiac fibroblasts[ J ]. Int J Cardiol, 2013, 163(2): 183-189.
DOI: 10.1016/j.ijeard.2011.06.003.

Fisher HL, Cohen-Woods S, Hosang GM, et al. Stressful life
events and the serotonin transporter gene (5-HTT) in recurrent
clinical depression[ J |. J Affect Disord, 2012, 136(1/2): 189-
193. DOI: 10.1016/j.jad.2011.09.016.

Demir S, Atli A, Bulut M, et al. Neutrophil-lymphocyte
ratio in patients with major depressive disorder undergoing no
pharmacological therapy[ T1. Neuropsychiatr Dis Treat, 2015,
11:2253-2258. DOI: 10.2147/NDT.S89470.

Gibson PH, Cuthbertson BH, Croal BL, et al. Usefulness
of neutrophil/lymphocyte ratio as predictor of new-onset
atrial fibrillation after coronary artery bypass grafting[ J J.
Am J Cardiol, 2010, 105(2): 186-191. DOI: 10.1016/
j.amjcard.2009.09.007.

FRERAR, kI, XU/NRL, A b Mok A -5 bk 2 20 i e AE R
HRAE ™ FE R AR DG [ ] H Il 2 245 B SCH, 2018,
18(55): 9-11. DOI: 10.19613/j.cnki.1671-3141.2018.55.004.
Guo YM, Zhang Q, Liu XE, et al. The Correlation between
Neutrophil/lymphoeyte Ratio and the Severity of Depression[ J .
World Latest Medicine Information, 2018, 18(55): 9-11.

Demir S, Atli A, Bulut M, et al. Neutrophil-lymphocyte
ratio in patients with major depressive disorder undergoing no
pharmacological therapy[ J ]. Neuropsychiatr Dis Treat, 2015,
11:2253-2258. DOI: 10.2147/NDT.S89470.

Mazza MG, Lucchi S, Tringali AGM, et al. Neutrophil/
lymphocyte ratio and platelet/lymphocyte ratio in mood
disorders: A meta-analysis[ ] ]. Prog Neuropsychopharmacol
Biol Psychiatry, 2018, 84(Pt A): 229-236. DOI: 10.1016/
j-pnpbp.2018.03.012.

Sunbul EA, Sunbul M, Yanartas O, et al. Increased Neutrophil/
Lymphocyte Ratio in Patients with Depression is Correlated with
the Severity of Depression and Cardiovascular Risk Factors[ J ].
Psychiatry Investig, 2016, 13(1): 121-126. DOI: 10.4306/pi.
2016.13.1.121.

Ozyurt G, Binici NC. Increased neutrophil-lymphocyte ratios
in depressive adolescents is correlated with the severity of
depression[ J ]. Psychiatry Res, 2018, 268: 426-431. DOI:
10.1016/}.psychres.2018.08.007.

Adhikari A, Dikshit R, Karia S, et al. Neutrophil-lymphocyte
Ratio and C-reactive Protein Level in Patients with Major
Depressive Disorder Before and After Pharmacotherapy( J ]. East
Asian Arch Psychiatry, 2018, 28(2): 53-58.

VED . AR ARESAE IR 5 S AR AR I SR MRS [ D .
Kot RHEEBERRY:, 2019.

Demircan I, Gozel N, Kiling F, et al. The Impact of Red Blood
Cell Distribution Width and Neutrophil/Lymphocyte Ratio on the
Diagnosis of Major Depressive Disorder[ J ]. Neurol Ther, 2016,
5(1): 27-33. DOI: 10.1007/540120-015-0039-8.

Ak Wi . R 40 AT I L A0 A LA T S et A
AT F AR IR IR L) 1L IR B =05 5 948, 2019,
4(10): 107-108. DOI: 10.19347/j.cnki.2096-1413.201910041.
Feng WK, Chen Z. Clinical significance of neutrophil to



2T SRR T A 20204F 5 H 20 HES 204555 5 Journal of Neuroscience and Mental Health,, May 20, 2020, Vol.20, No.5 - 345 -

[17]

[18]

[21]

[22]

[26]

[27]

[28]

[29]

lymphocyte ratio in depression after acute ischemic stroke[ J ].
Clinical Research and Practice, 2019, 4(10): 107-108.

TREER ZE50HE, Sk s . C RNV A SR C RV & H AR
IR HR R ZE LT ] AR IR R S e FAE AR R B 2%, 2011,
5(1): 74-79. DOIL: 10.3969/;.issn.1673-8705.2011.01.014.

Zhang XH, Li GT, Zhang Z1.. Clinical Significances of C-reactive
Protein and Hypersensitive C-reactive Protein[ J ]. Chinese
Journal of Allergy & Clinical Immunology, 2011, 5(1): 74-79.
Valkanova V, Ebmeier KP, Allan CL. CRP, IL-6 and
depression: a systematic review and meta-analysis of longitudinal
studies[ J ]. J Affect Disord, 2013, 150(3): 736-744. DOI:
10.1016/}.jad.2013.06.004.

Haapakoski R, Mathieu J, Ebmeier KP, et al. Cumulative meta-
analysis of interleukins 6 and 1 8, tumour necrosis factor a and
C-reactive protein in patients with major depressive disorder[ J J.
Brain Behav Immun, 2015, 49: 206-215. DOI: 10.1016/j.bbi.
2015.06.001.

Kohler-Forsherg O, Buttenschon HN, Tansey KE, et al.
Association between C-reactive protein (CRP) with depression
symptom severity and specific depressive symptoms in major
depression[ J |. Brain Behav Immun, 2017, 62: 344-350. DOI
10.1016/.bbi.2017.02.020.

FETFR, KRS, RS, L TUIRIREER | i iE B EC R
S A FIEAEIARAE AR R [ ] S s, 2019,
25(6): 165-166. DOI: 10.3969/j.issn.1009-4393.2019.06.073.

T FF AMERAE B VAT R I R A C S B K AR L
KA HUMARZS Yy 7 AR T LD 1. 56 mg : IDAR K%,
2017.

Hiles SA, Baker AL, de Malmanche T, et al. Interleukin-6,
C-reactive protein and interleukin-10 after antidepressant treatment
in people with depression: a meta-analysis[ J ]. Psychol Med,
2012, 42(10): 2015-2026. DOI: 10.1017/S0033291712000128.
Gong QY, He Y. Depression, neuroimaging and connectomics:
a selective overview] J ]. Biol Psychiatry, 2015, 77(3): 223-235.
DOLI: 10.1016/j.biopsych.2014.08.009.

Bora E, Fornito A, Pantelis C, et al. Gray matter abnormalities
in Major Depressive Disorder: a meta-analysis of voxel based
morphometry studies| J ]. J Affect Disord, 2012, 138(1/2): 9-18.
DOI: 10.1016/j.jad.2011.03.049.

Du MY, Wu QZ, Yue Q, et al. Voxelwise meta-analysis of
gray matter reduction in major depressive disorder[ J |. Prog
Neuropsychopharmacol Biol Psychiatry, 2012, 36(1): 11-16.
DOI: 10.1016/j.pnpbp.2011.09.014.

Li CT, Lin CP, Chou KH, et al. Structural and cognitive deficits
in remitting and non-remitting recurrent depression: a voxel-
based morphometric study[ J1. Neuroimage, 2010, 50(1): 347-
356. DOI: 10.1016/j.neuroimage.2009.11.021.

Vakili K, Pillay SS, Lafer B, et al. Hippocampal volume in
primary unipolar major depression: a magnetic resonance
imaging study[ J ]. Biol Psychiatry, 2000, 47(12): 1087-1090.
DOI: 10.1016/50006-3223(99)00296-6.

Maller JJ, Broadhouse K, Rush AJ, et al. Increased hippocampal
tail volume predicts depression status and remission to anti-
depressant medications in major depression[ J ]. Mol Psychiatry,
2018, 23(8): 1737-1744. DOI: 10.1038/mp.2017.224.

Peng HJ, Zheng HR, Ning YP, et al. Abnormalities of cortical-
limbic-cerebellar white matter networks may contribute to treatment-
resistant depression: a diffusion tensor imaging study[ J |.
BMC Psychiatry, 2013, 13: 72. DOI: 10.1186/1471-244X-13-72.

[30]

[31]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Zhang HW, Li L, Wu M, et al. Brain gray matter alterations
in first episodes of depression: A meta-analysis of whole-brain
studies| J ]. Neurosci Biobehav Rev, 2016, 60: 43-50. DOI.:
10.1016/j.neubiorev.2015.10.011.

Yao Z), Fu Y, Wu JF, et al. Morphological changes in
subregions of hippocampus and amygdala in major depressive
disorder patienls[ J 1. Brain Imaging Behav, 2020, 14(3): 653-
667. DOI: 10.1007/s11682-018-0003-1.

Jarnum H, Eskildsen SF, Steffensen EG, et al. Longitudinal
MRI study of cortical thickness, perfusion, and metabolite levels
in major depressive disorder[ J ]. Acta Psychiatr Scand, 2011,
124(6): 435-446. DOI: 10.1111/j.1600-0447.2011.01766.x.
Johnston BA, Tolomeo S, Gradin V, et al. Failure of hippocampal
deactivation during loss events in treatment-resistant depression [1].
Brain, 2015, 138(Pt 9): 2766-2776. DOI: 10.1093/brain/awv177.
Gong L, Hou ZH, Wang Z, et al. Disrupted topology of
hippocampal connectivity is associated with short-term
antidepressant response in major depressive disorder J ]. J Affect
Disord, 2018, 225: 539-544. DOI: 10.1016/j.jad.2017.08.086.
Wang LF, Dai Z], Peng HJ, et al. Overlapping and segregated
resting-state functional connectivity in patients with major
depressive disorder with and without childhood neglect[ J]. Hum
Brain Mapp, 2014, 35(4): 1154-1166. DOI: 10.1002/hbm.22241.
Zhou M, Hu XY, Lu L, et al. Intrinsic cerebral activity at resting
state in adults with major depressive disorder: A meta-analysis
[ J ]. Prog NeuroPsychopharmacol Biol Psychiatry, 2017, 75:
157-164. DOI: 10.1016/j.pnpbp.2017.02.001.

Argyelan M, Lencz T, Kaliora S, et al. Subgenual cingulate cortical
activity predicts the efficacy of electroconvulsive therapy [ J ]. Transl
Psychiatry, 2016, 6(4): ¢789. DOI: 10.1038/tp.2016.54.

Wang L, Xia MR, Li K, et al. The effects of antidepressant
treatment on resting-state functional brain networks in patients
with major depressive disorder[ J ]. Hum Brain Mapp, 2015, 36
(2): 768-778. DOIT: 10.1002/hbm.22663.

Arroll B, Elley CR, Fishman T, et al. Antidepressants versus
placebo for depression in primary care[ J ]. Cochrane Database
Syst Rev, 2009(3): CD007954. DOI: 10.1002/14651858.
CD007954.

Mojtabai R. Clinician-identified depression in community settings:
concordance with structured-interview diagnoses[ J ]. Psychother
Psychosom, 2013, 82(3): 161-169. DOI: 10.1159/000345968.
Monecrieff J, Wessely S, Hardy R. Active placebos versus
antidepressants for depression[ J |. Cochrane Database Syst Rev,
2004(1): CD003012. DOT: 10.1002/14651858.CD003012.pub2.
A, AR, AR, 45 B T 2 BN AR T R I AT AE K K
S L1 ] B RERR 5 BOR ), 2020, 2(2): 116-125. DOL:
10.11959/}.issn.2096-6652.202013.

Li S, Li YC, Zou Y, et al. Brain abnormalities in depression
based on multimodal imaging[ J ]. Chinese Journal of Intelligent
Science and Technology, 2020, 2(2): 116-125.

Ozdas A, Shiavi RG, Silverman SE, et al. Investigation of vocal
jitter and glottal flow spectrum as possible cues for depression
and near-term suicidal risk[ J ]. IEEE Trans Biomed Eng, 2004,
51(9): 1530-1540. DOI: 10.1109/TBME.2004.827544.

JZAR, /NG, ROCE, 55 SR AIEE MIARIE 12 WA
PELT /NIRRT RALAR SE, 2017, 38(11): 2619-2624. DOI:
10.3969/}.issn.1000-1220.2017.11.037.

Zhou AB, Lu XY, Wu WY, et al. Review of Research on
Depression Diagnosis with Speech Signal[ J ]. Journal of Chinese



* 346 -

[59]

2 SRR A 20204E 5 H 20 HES 20555 58 Journal of Neuroscience and Mental Health, May 20, 2020, Vol.20, No.5

Computer Systems, 2017, 38(11): 2619-2624.

Mundt JC, Snyder PJ, Cannizzaro MS, et al. Voice acoustic
measures of depression severity and treatment response collected via
interactive voice response (IVR) technology[ J 1. J Neurolinguistics
2007, 20(1): 50-64. DOI: 10.1016/j.jneuroling.2006.04.001.
Mundt JC, Vogel AP, Feliner DE, et al. Vocal acoustic
biomarkers of depression severity and treatment response
[J]. Biol Psychiatry, 2012, 72(7): 580-587. DOI: 10.1016/
j-biopsych.2012.03.015.

Kuny S, Stassen HH. Speaking behavior and voice sound characteristics
in depressive patients during recovery[ J ]. J Psychiatr Res, 1993,
27(3): 289-307. DOI: 10.1016/0022-3956(93)90040-9.

Quatieri T, Malyska N. Vocal-Source Biomarkers for Depression:
A Link to Psychomotor Activity[ J ]. Proceedings of Interspeech,
2012, 2: 1059-1062.

Honig F, Batliner A, No6th E, et al. Automatic Modelling of
Depressed Speech: Relevant Features and Relevance of Gender[ J J.
INTERSPEECH, 2014: 1248-1252.

Guinjoan SM, Bernah6 JL, Cardinali DP. Cardiovascular tests
of autonomic function and sympathetic skin responses in patients
with major depression[ J |. ] Neurol Neurosurg Psychiatry, 1995,
59(3): 299-302. DOI : 10.1136/jnnp.59.3.299.

Wang YM, Zhao X, O'Neil A, et al. Altered cardiac autonomic
nervous function in depression[ J 1. BMC Psychiatry, 2013, 13:
187. DOI: 10.1186/1471-244X-13-187.

Brunoni AR, Kemp AH, Dantas EM, et al. Heart rate variability
is a trait marker of major depressive disorder: evidence from the
sertraline vs. electric current therapy to treat depression clinical
study[ J ]. Int J Neuropsychopharmacol, 2013, 16(9): 1937-
1949. DOI: 10.1017/S1461145713000497.

Valenza G, Citi L, Gentili C, et al. Characterization of depressive
States in bipolar patients using wearable textile technology and
instantaneous heart rate variability assessment| J . IEEE J
Biomed Health Inform, 2015, 19(1): 263-274. DOI: 10.1109/
JBHIL.2014.2307584.

Yeh TC, Kao LC, Tzeng NS, et al. Heart rate variability in major
depressive disorder and after antidepressant treatment with agomelatine
and paroxetine: Findings from the Taiwan Study of Depression
and Anxiety (TAISDA) [ J ]. Prog Neuropsychopharmacol Biol
Psychiatry, 2016, 64: 60-67. DOI: 10.1016/j.pnpbp.2015.07.007.
Chang HA, Chang CC, Kuo TBJ, et al. Distinguishing bipolar II
depression from unipolar major depressive disorder: Differences
in heart rate variability[ J 1. World J Biol Psychiatry, 2015, 16(5):
351-360. DOI: 10.3109/15622975.2015.1017606.

Borrione L, Brunoni AR, Sampaio-Junior B, et al. Associations
between symptoms of depression and heart rate variability: An
exploratory study [ J |. Psychiatry Res, 2018, 262 482-487. DOI ;
10.1016/}.psychres.2017.09.028.

Patron E, Benvenuti SM, Favretto G, et al. Association between
depression and heart rate variability in patients after cardiac
surgery: a pilot study[ J ]. J Psychosom Res, 2012, 73(1): 42-
46. DOI: 10.1016/j.jpsychores.2012.04.013.

Wade EC, losifescu DV. Using Electroencephalography for
Treatment Guidance in Major Depressive Disorder[ J ]. Biol
Psychiatry Cogn Neurosci Neuroimaging, 2016, 1(5): 411-422.
DOI: 10.1016/j.bpse.2016.06.002.

Roh SC, Park EJ, Shim M, et al. EEG beta and low gamma
power correlates with inattention in patients with major depressive

disorder[ J ]. J Affect Disord, 2016, 204: 124-130. DOI:

[62]

[63]

[71]

10.1016/j.jad.2016.06.033.

TEFEFE, F IR . 5 HE A F ] FO0I0 P oK B Y T R R BIE 9
FE[ 1 ] i ARRTHI R 2247, 2020, 30(2): 134-136.

JBOE, A0, XUWetl, 45 AERE 5 B Al TR i o3 2L 40018
W e 2 P e PR O R AR [T ] P E 2R A, 2014,
17(20): 2312-2316. DOI: 10.3969/j.issn.1007-9572.2014.20.006.
GuJ, Xu Q, Liu XW, et al. Application Value of Quantitative
Electroencephalography in Differential Diagnosis between Simple
Schizophrenia and Depression[ J 1. Chinese General Practice,
2014, 17(20): 2312-2316.

Mumtaz W, Xia L, Ali SS A, et al. Electroencephalogram (EEG)-
based computer-aided technique to diagnose major depressive
disorder (MDD) [ J ]. Biomedical Signal Processing and Control ,
2017, 31:108-115. DOI: 10.1016/j.bspc.2016.07.006.

Hunter AM, Nghiem TX, Cook IA, et al. Change in Quantitative
EEG Theta Cordance as a Potential Predictor of Repetitive
Transcranial Magnetic Stimulation Clinical Outcome in Major
Depressive Disorder{ J ]. Clin EEG Neurosci, 2017, 49(5): 306-
315. DOI: 10.1177/1550059417746212.

FEZN . Y TMS X HVATARE (3 it i F [ ) [ € ] AR e
SHEMEZ 2T =R e E BRI, $FR , 2015.
Karaaslan I, Gonul AS, Oguz A, et al. P300 changes in major
depressive disorders with and without psychotic features[ J |. J
Affect Disord, 2003, 73(3): 283-287. DOI: 10.1016/s0165-0327
(01)00477-3.

SRV . o A ARAE 28 DA B REARAE 5 FH AR DG L AL 56
BEAIFFE [ D M KRR 2, 2016.

Chen J, Zhang Y, Wei DH, et al. Neurophysiological handover from
MMN to P3a in first-episode and recurrent major depression[ J ].
J Affect Disord, 2015, 174: 173-179. DOI: 10.1016/j.jad.2014.11.049.
SR . (TMS B IR PG 7T 0 FIARAL 8 5 9 7 S8R i S R B4
D ]S . B g B, 2017.

Jaworska N, De Somma E, Blondeau C, et al. Auditory P3 in
antidepressant pharmacotherapy treatment responders, non-
responders and controls[ J ]. Eur Neuropsychopharmacol , 2013,
23(11): 1561-1569. DOL: 10.1016/j.euroneuro.2013.03.003.
WIE, /N, SRR AT IRIAE DA K i 1] Fr) o 22 LA AT 9
JELT .o [ i R s B 22 20 35, 2014, 22(5): 788-791. DOIL:
10.16128/j.cnki.1005-3611.2014.05.052.

Joormann J, Gotlib TH. Selective attention to emotional faces
following recovery from depression[ J ]. J Abnorm Psychol,
2007, 116(1): 80-85. DOI: 10.1037/0021-843X.116.1.80.
TL5E5E T AR A 26 25 8 T L 2 1) 19 IR Sl B 5
(D1 B2 . ¥ g B, 2017.

Roux P, Brunet-Gouet E, Passerieux C, et al. Eye-tracking
reveals a slowdown of social context processing during intention
attribution in patients with schizophrenia[ J1.7] Psychiatry
Neurosci, 2016, 41(2): E13-E21. DOI: 10.1503/jpn.150045.

5K d . FUHIARZ B X AR £ 17 2 3 5D 1) 94052 W BF 5
[D].ME: FAKY:, 2018.

LiY, XuYY, Xia MQ, et al. Eye Movement Indices in the Study
of Depressive Disorder[ J ]. Shanghai Arch Psychiatry, 2016, 28
(6): 326-334. DOI: 10.11919/j.is3n.1002-0829.216078.
Carvalho N, Laurent E, Noiret N, et al. Eye Movement in
Unipolar and Bipolar Depression: A Systematic Review of the
Literature[ J ]. Front Psychol, 2015, 6: 1809. DOI: 10.3389/
fpsyg.2015.01809.

(ficki H HA - 2020-04-10)
(AR 3CHmtE . 1)



