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[ Abstract] Objective To investigate the abnormality of the cingulate-precuneus functional connection
in the first-episode depressive disorder patients and their first-degree relatives. Methods From June 2016 to
February 2018, 23 patients with first-episode untreated depressive disorder, 17 first-degree relatives without
depressive disorder and 28 healthy people without family history were examined by resting-state functional
magnelic resonance imaging (fIMRI). HAMD-24 was used to assess the severily of the illness. Results There
were differences in functional connectivity between the cingulate gyrus and the left and right precuneus among
the three groups of subjects. Compared with healthy controls, the functional connectivity of the left anterior
cuneal lobe was increased in the first-degree relatives, and the functional connectivity of the left and right
anterior cuneal lobe was increased in the patient group. Compared with the first-degree relatives group, the
functional connectivity increased significantly in the right precuneus in the patient group. Partial correlation
analysis revealed that the cingulate-precuneus functional connection was positively related to the severity of the
depressive disorder (r=0.493, P=0.027). Conclusions The onset of the depressive disorder is related to the
increase of functional connectivity between the cingulum and the precuneus, which is related to the severity
of the disease. The cingulate-left precuneus functional connectivity may be a possible genetic pathological
mechanism.

[Key words ] Gyrus cinguli; Precuneus; Functional connection; Depressive disorder; First-
degree relatives

Fund programs: National Natural Science Foundation of China (81471379); Program of National Clinical
Research Center for Psychological Disease (2015BAI13B02); Shanxi Province on the Youth Fund Projects
(201601D021151)



2P S5 A2 20184F 8 H 20 H S 18545 8 ] Journal of Neuroscience and Mental Health, August 20, 2018, Vol.18, No.8 + 539 -

AR BB LAS 25 A7 . R A ) T RE
RO S R, © R X 4Bk 67 HH 2 e i R
P 2 —, R IR I, BFss R
AR FRAG HAT SRR ANE , 26 Jm R H 2 AR
2 ~ 34, TR RN SR S R A B SRR R A 2 1Y
S A XU T 48 385 A RER 675 DRI,
A DA X — 20 R B A ST — A BRI AR R A5 1Y
bl

i EUR S TN RERE LR IiA% (resting-state functional
magnetic resonance imaging, rs-fMRI) & — Fl & 4>,
FIHE  DIRESR R AR EHOR , T N2y
AR BERS Y AT RE AR bR — 0 EAAR RS T e
257 1) H A0 BR AR 20 R 2% (default mode network
DMN)., % . W 28 | DA 42 i) o0 2465 1 Je ) 2% A0 i 25
GRS TE NI 4 s T P A
% 5 ARG SHES I, DMN SR BfBRag L, it
] — B2 Hi I DMN H e S R 4675 i, AN 5 DMN
H LA X G R ), 5 A P 245 G 2R 5,
PRI, 28 0 BT A (] — B i I 00 AR B 1) 24 s
A B S, IR T AR B, A R ERAS
) 8 1% 1% (resting-state functional connectivity, rs-FC)
5125, PUECE R AMARRR 5 B | — SRR K Ag R
Xof JEE 1A 0] - BRI 2 [R) SRR HE R 22 5, SR
PR A 2 BRI

XRETE

LAFFEXT S W& 1, (1) MIAREE A5 4. 8
2016 4F- 6 H—20184F-2 A 2 T I PY BRI R 45—
B& BEM T R ARTRTT VAR A . A ABRHE : AR
18 ~ 60 % ; FFEAE ML RIS W RGE T T 2R
VU R (DSM- IV) 4R BE A5 12 Wrbr i, H 2833 DSM-
IV-TR % T A% IR IR & A6 2 (Chinese Version of
the Modified Structured Clinical Interview for DSM- IV
TR Axis I Disorders Patient Edition, SCID-I/P) 72 (Fy
5 R R IR AR A — s ) 5 U R
Al 22 (Hamilton Depression Scale 24, HAMD-24) #f-
53 = 20415 ALH TG JE PN R B FH HORS #lo 25

Yy BUIMAR 25 SR ER AR 25, AR, JEAAL
23, (2) —ZRIRA : ik A ARG AL R E Y
SEACRE ek RN TCHIRERS ; 4% 18 ~ 60575 47
AT FEALL 17 A GHEREXS IRL 4R % 18 ~ 60X/,
SRS PERFIZ ZE R 5 DL B ICHE, 45 ] T
M 28 N A Sl HERR AR E . A H K
AR5 AT U A M S 5 A R s LI 2o 5 AR AE
A A A, B MRISEHEE Sk . 341
P H — PR ILER 1, S5 2R WoRTEMEI | AR | 32
HE IR H 2 7 TG 2 (P > 0.05), AR
B 2H 9 HAMD-24 3173 W 2 v T HAB P 2H . A WF
UG LV RRN R 5 — R AR R By oAtk .
AHAHE A IES SRS E SR E S

2,051 (D2 S T - IARRE AT 1
HY 258 5 B A B PO 5 ] HAMD-24 %t Hott 47
PE43 o HAMD-24 J2 FH LA #0060 F A 7= 2 A B 119
AR, BN IR WU VRS 2 A, S AR A
AR ™, HA R ROME 2 ak  (Q)MMRI
i RAZEEVET T2 A 3.0 TREALRERL I
12 38 JE AR R T S 2R PR AR AN . T A rp
BORZCE R FRERE | B PR, PR, e Sk
P I A PR EE sl Sk ER AL B, ] s AT R Ak TR
ARAS, AT BTG B, 1 55T W AR
MR, HEBR ik 5 Bt 22 321 . 2 Sl
HA LIS 24009 1813571 844 (echo planar imaging,
EPD JF % 3t 47 rs-tMRI $§ . & B [H] (repetition
time, TR)=2 000 ms, [7] J§ B [A](echedelay time, TE) =
30ms, ® % =70, W Fi(field of view, FOV)=
24 cm x 24 em, JEFF =64 x 64, ZE =2 mm, Z¥(=32 )2,
ST 6 min, (3) FERETIREEIE AL B . OIALHE,
F MRIconvert £ {444 Ji 4 &1 15 DICOM #% =% 46 h
NIFTI#% 3, 3 F MATLAB - &, )i H DPARSF 4k
AT AL B, 2 R A B a3 T 104 I [R] A2
I, HEBRAR 5 AR S 3 oy o 2 Y 5 ), )
A% 1704 5 [R] 585040 2077 Pl Ak B, A 455 B (1) 35 1
LB IE T A S8 S i 2 mm B 4HERR) ., 25 (8]
FrifE AL CRH EPLEE AR, /R R KA 3 mm x 3 mm x

1 3HZIAE A O2ETERA HAMD-24 143 HL 3

5

21 51 LA 7 ” RISk £s) ZHEBREGE, xxs) HAHD-24(}, x +5)
FHBRRAT L 23 17 6 28.72+7.83 14.26 +2.22 27.30£5.22
& I 17 11 6 30.67 +6.95 13.89 + 1.78 488+ 131
fRERREXT R ZH 28 16 12 26.64 +6.84 14.75 +2.39 4.88 +1.31
Fix {8 1.555 1.943 1.470 291.82
PAH 0.460 0.152 0.237 <0.01




+ 540 - MR SR A2 2018 45 8 H 20 HES 18 %% 8 ] Journal of Neuroscience and Mental Health, August 20, 2018, Vol.18, No.8

3 mm), - H(FWHM 24 6 mm), L L MHEER AR
ATUE % (0.01 ~ 0.08 Hz), 2 B B2 & (F1 B {5 5 ik
HWAF 5 AL T2 30, 38 3 i FH Fisher's % 46t 2
AR A I IE S E, @ USSR X (region of
interest, ROD ¥ B, J& F MATLABY- {5, fii Ff WFU
PickAtlas ¥4 (www fmri.wfubme.edu/download.htm.) &
SCROUBER I S 40t ], BT I 2 LA “Precentral
L. Precentral_R”, F14F Bl & X K “Cingulum_Ant_L\
Cingulum_Ant_R | Cingulum_Mid_L. Cingulum_Mid_R
Cingulum_Post_L . Cingulum_Post R”, X5, ¥ B4 &
BERAES]3 mm x 3 mmx 3 mm K/, @TFE I ] -
BRI REVE HEAE . {4 FH DPARSFA 715 A9t ik
AT 15 Ak ) D RE i R ], TERLRT I X T 4E
AT, DTSR Rl [ DO e 4%

3.0k SR SPSS 23.0 4% 3 41 2 ]
AR M Z B RIE T xR LR Ry
2253 M (ANOVA), THE R DIE + FrifE 2GR £ )
FR, A, LI P < 0.05 H 22650155 X,
AR EAEAC L R JH DPARSFA #1405t 3 4157218
Firats [|] — AL - D) RE % HE(H E 1T ANOVA 4341, 5
/N i 5 M 22 57 15 (least-significant difference, LSD) £
TP HL A, i REST & B Gu it 45 %, I
AlphaSim %7 1F [ A ¥ K /)N il i Monte Carlo £ 41
(1 000¥K), HAMEZE P <0.01, 43 HITE |, FEUH
20 22 5 HAA G vt 2 SO i DX A0 -8 s [E) P 910, DA
PR AR ZHE R N PVE R, 5 HAMD 15357 i
AT IRAEIC 3T o

# R

1. 3 A2 E 0k [l - BT D REE B2 A0 HLEL
2.3, FI(WAME =), FEMTER, 34%
T B ] SRR o 20 B A A AR D e 2
Z5. KLSD-R N, SEFRXT AL, —2%
SRR ZE ML 5 07 Rl Dy Re i ek ok,
ZHF0 1220 KA DAL A v D Be e e 5 —
KR BAAH L, B AR ML S5 0 Bl D i
AR W22 5, A B AT i 5400 R D g o

2. 410 1] — AL - D) B8 i 2 5 AR R A ™
BEZHP LR, WK2, LR Filt. 28 F
TR BE R WA 1, A A 5 53 B S /s 17 [B] - B i
IRE & $ 5 MARBE IS 25 HAMD-24 2.3 5 1 A7 5
(r=0.493, P=0.027),

oo

ARBFTERDT T AN R 8 A7 e ] -
FEHT I DI REE SR, SO R AR A G, H

R2 3R ] - AT DI REE A LA

N gEAN MR MIN ARk

Wik puE T ———— W PAH
(mm’)  x oy

L5111 720 6 -42 45 9.1931" <0.05

B A 513 -6 -39 60 7.2628" <0.05

1 HAMAZE P < 0.01, AlphaSim 5 1EJG , P < 0.05

R33N ] - AT DI REE H A P P LR

pirtgen i g o MR G
PLZ N (mm“) N v Z t{ﬁ

ARREASZH - BRI A5 999 6 —42 45 3.8089" <0.05

PfE

—YEIRH
ARG - BERTH A2 648 -6 —48 60 3.1833" <0.05
R IRZH

BEEi 47 1026 9 -42 51 3.3798" <0.05

& 2 R 1)
fREEREXT B ZH
I " BAAMAE P <001, AlphaSim B 1IEJ5 , P < 0.05

567 -6 -36 57 3.4474" <0.05

407

02 04 06 08 10 12
s o] —H T D RE R

2 JHRRE AT HR 0 (0] - BT D REE 5 HAMD-24

PRI A SN (n=23)

3o S 7 A OB I ) ) B S A ), T A
AR - HIV AR B A 8 3 DX ) T — S e A
(TS . ASBFSE 5 R B T i 18] — B e
Y S e VAR BRSSP R 3 R 7 L, T
B I A IS ko4 14 T G A

R A LG IVAT LR Meta 2387 B« 1 & A
JH1 24 6 i TR RS A e BRI R i s o,
A5 (RS s BB () DMIN 1 11 28 % 2 J U 2 30
X AAR 25 (TR 2 , G HR BRI I R ] i 5
2R3 T HAMD B3 B9 28 A6 100, i 1] K 4 i o
& DMN P B2 RGERA3, w0 58 1 B A I
B 4T R SR R R A
S 336 TG DX A YR SRR T 1 S B X



2P S5 A2 20184F 8 H 20 H S 18545 8 ] Journal of Neuroscience and Mental Health, August 20, 2018, Vol.18, No.8 + 541 -

FHWFFE AN, Fiy [a] 5 A i X4 T BE 7 42250
JE AR RS A AT BETRINAE bR L B AR Y
PR, FTU I SR SRR TR xF 134
ek FRE Al FH S00R R 5 TR 2= (10 mg) Jii A& BRI
F dnaiy B2 JZ DI REE LS , TN & S IR IR v Bk
2 VRIT PR B RS AL AT BE 2407 3] - BRI DI RE
RS —IRRESY R B, SRR R A TE
BRI 5 4071 B D REFE HE I, S AR R AT Y™
FREFAROC ', XIRFT SAMFI L 55k, (HA
WIS T —EEAE AT L, Bmae it 12
RETE LRSI K0 H B BB S, T DO
&R AT RE P AMARFRAS P 21, SRy (1 - 2 W7 Ao
TRFHRAE T ES

PR B R A AE ST ] 3% B S T, — I
Meta 773 B 5 715 F11 [ 049 2 B 38T 5 95 0 o 2 s (1)
SIEAGE, SHIERZT RO BB
SR VA PE AR R A 0 Mt 0 AP
FHIX Pk B R R BN, ARy (5 s oh
SR F ARG ARt — 2 W] T 4
7 1Bl D RE S5 5500 AR AR O, T HA — 2 Wit fs
i ]

R4 BIF 9T ¢ B SRS B A5 A7 A0 AL R i Sh e S 3h
St SRR AT RE S AR R AR BRI E ,
S DX — B e A R VTS B DX ) B R A P el
AL ARG SR 22 A AR I TR R T R
HARF R E S, X o] fe-5 A2 BT Dhae A ¢,
A BRI TEICAZ R BG4 AR, AT
St fe NBEFE e BRI B O S e A2 A i ) 4
SFEUNERES . BEAERIFIE & BLIA A PR B A
FAT S A AR B R 2, AR SE R 22
MG ) 5 5 AT BE M ARBLAS IR TERR AR, AN
R FUEFE bR, SR A XA AR B o — 2 LU

AWFTRAE — LB ME, S—, RXTPH DIREE
P 5900 7 AR AR R e RIS 5 55—, A
(5] S AL P8 T A S AN R R g 1K, {ELE A X e A T
21405y 5 =, A RIGE— 20 B B D I 52
HAF B ERZ PRI LS R . B2, 2B K B0 ] -
BRI D BB % 15 5 SR AR B S T BE A9 it % N &
A Bt —20
FlEER  SCEITA VRS IEFIA ] SCETCA SCF 25 mh 2
fEF AR WFSTSCE . PORMREE BRI | XIS, Xy 51t
B ki, RN, ISR T NI, IS I EE

(1]

[2]

(7]

[8]

[9]

[12]

& % X W

GBD 2016 Disease and Injury Incidence and Prevalence
Collaborators. Global, regional, and national incidence,
prevalence, and years lived with disability for 328 diseases and
injuries for 195 countries, 1990-2016: a systematic analysis for
the Global Burden of Disease Study 2016 [J]. Lancet, 2017,
390(10100): 1211-1259. DOI: 10.1016/S0140-6736(17)32154-2.
Weissman M, Gershon E, Kidd K, et al. Psychiatric disorders
in the relatives of probands with affective disorders[ J J.
Arch Gen Psychiatry, 1984, 41 (1): 13-21. DOI: 10.1001/
archpsyc.1984.01790120015003.

Kambeitz J, Cabral C, Sacchet MD, et al. Detecting
Neuroimaging Biomarkers for Depression: A Meta-analysis of
Multivariate Pattern Recognition Studies[ J ]. Biol Psychiatry,
2017, 82(5): 330-338. DOI: 10.1016/j.biopsych.2016.10.028.
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/.jad.2011.03.049.

Wang L., Hermens DF, Hickie IB, et al. A systematic review
of resting-state functional-MRI studies in major depression
[J].J Affect Disord, 2012, 142(1/3): 6-12. DOI: 10.1016/
j.jad.2012.04.013.

Fransson P, Marrelec G. The precuneus/posterior cingulate cortex
plays a pivotal role in the default mode network: Evidence from a
partial correlation network analysis [J Neuroimage ,2008,42(3):
1178-1184. DOI: 10.1016/j.neuroimage.2008.05.059.

First MB, Spitzer RL, Miriam G, et al. Structured clinical interview
for DSM- IV axis I disorders: SCID- I : clinical version:
administration booklet] M |. New York: Americann Psychiatric
Press, 1997.

TRVEIC AT HEFREFFM M ] AU, P RERR 5%
Hi A, 2005.

Zhong X, Pu W, Yao S. Functional alterations of fronto-limbic
circuit and default mode network systems in first-episode, drug-
naive patients with major depressive disorder: A meta-analysis
of resting-state fMRI datal J ]. J Affect Disord, 2016, 206: 280-
286. DOI: 10.1016/j.jad.2016.09.005.

Spies M, Kraus C, Geissberger N, et al. Default mode network
deactivation during emotion processing predicts early
antidepressant response[.] ]. Transl Psychiatry, 2017, 7(1):
€1008. DOI: 10.1038/tp.2016.265.

Tolomeo S, Christmas D, Jentzsch I, et al. A causal role for the
anterior mid-cingulate cortex in negative affect and cognitive
control [ J |. Brain, 2016, 139(Pt 6): 1844-1854. DOI: 10.1093/
brain/aww069.

Zhang WN, Chang SH, Guo LY, et al. The neural correlates
of reward-related processing in major depressive disorder: a
meta-analysis of functional magnetic resonance imaging studies
[J 1. Affect Disord, 2013, 151(2): 531-539. DOI: 10.1016/
j.jad.2013.06.039.

Leaver AM, Wade B, Vasavada M, et al. Fronto-Temporal
Connectivity Predicts ECT Outcome in Major Depressinn[ I1.
Front Psychiatry, 2018, 9: 92. DOI: 10.3389/fpsyt.2018.00092.
Renner F, Siep N, Arntz A, et al. Negative mood-induction

modulates default mode network resting-state functional



+ 542 - A2 ST A2 20184 8 H 20 H 4 18 #4255 8 ] Journal of Neuroscience and Mental Health,, August 20, 2018, Vol.18, No.8

connectivity in chronic depression[ J ]. J Affect Disord, 2017, Disord, 2014, 168: 229-35. DOI: 10.1016/j.jad.2014.06.030.

208 : 590-596. DOI: 10.1016/j.jad.2016.10.022. [20] Hajek T, Kozeny J, Kopecek M, et al. Reduced subgenual
[15] Arone D, Wise T, Walker C, et al. The effects of serotonin cingulate volumes in mood disorders: a meta-analysis[ J ]. J

modulation on medial prefrontal connectivity strength and Psychiatry Neurosci, 2008, 33(2): 91-99.

stability: A pharmacological fMRI study with citalopram[ J ]. [21] LiuCH, MaX, YuanZ, et al. Decreased Resting-State Activity in the

Prog Neuropsychopharmacol Biol Psychiatry, 2018, 84(Pt A): Precuneus Is Associated With Depressive Episodes in Recurrent

152-159. DOI: 10.1016/j.pnpbp.2018.01.021. Depression [ J ]. J Clin Psychiatry, 2017, 78(4): e372-¢382.
[16] Crowther A, Smoski MJ, Minkel J, et al. Resting-state connectivity DOI: 10.4088/JCP.15m10022.

predictors of response to psychotherapy in major depressive disorder [22] Lai CH. The regional homogeneity of cingulate-precuneus

[ J ]. Neuropsychopharmacology , 2015, 40(7): 1659-1673. DOI
10.1038/npp.2015.12.
[17] Wang L, Kong Q, Li K, et al. Frequency-dependent changes in

regions: The putative biomarker for depression and anxiety
[J].J Affect Disord, 2018, 229: 171-176. DOI: 10.1016/
j.jad.2017.12.086.

[23] Ripp I, Zur Nieden AN, Blankenagel S, et al. Multisensory

integration processing during olfactory-visual stimulation-An

amplitude of low-frequency oscillations in depression: A resting-
state fTMRI Study[ T 1. Neurosci Lett, 2016, 614: 105-111. DOI:
10.1016/j.neulet.2016.01.012.

[18] ZhouM, Hu X, Lu L, et al. Intrinsic cerebral activity at resting {MRI graph theoretical network analysis[ J ]. Hum Brain Mapp,

2018. DOI: 10.1002/hbm.24206.

state in adults with major depressive disorder: A meta-analysis

[J ]. Prog Neuropsychopharmacol Biol Psychiatry, 2017, 75: [24] Amen DG, Taylor DV, Meysami S, et al. Deficits in Regional
157-164. DOL: 10.1016/j.pnpbp.2017.02.001. Cerebral Blood Flow on Brain SPECT Predict Treatment Resistant
[19] Machino A, Kunisato Y, Matsumoto T, et al. Possible Depression[ ] ]. J Alzheimers Dis, 2018, 63(2): 529-538. DOL:
involvement of rumination in gray matter abnormalities in 10.3233/JAD-170855.
persistent symptoms of major depression: an exploratory magnetic (i H #1: 2018-06-10)
resonance imaging voxel-based morphometry study[ J ]. J Affect (RS AT
HE

CHZAERin Siath B4 ) & 201 8 Filiisim Al

(AP Z2FmE A T A) L ERNE MHAPFA F RAFA T A AR 69 5 K25 (CN23-1479/R,
ISSN1009—6574 AT . A FAFRIRGAY ZBALF  AAYAF ABAMAY AR F R A F it h,
By FRIAF S, B ARFI 2018509 T &5 FIL, AR BB 4o, 7 BA X FH T @ EY L F
%%nny”‘fs‘u‘%

R AT

B A e LR AR (F B A S B A])
NTASES

1. M AP IR 6 IRAT R A & 5 2 AR R AR AP R 55 3. do b B4R IR ; 4. ‘1?&[4*/«\~‘Aa‘?%’%‘du%9%;5.%ﬁﬁ*ﬁ%z‘¢
JAF; 6. BEIRIEAT; 7. A2 R AB AT HEIG; SAVZR R A 0. AV BNMIANR NELETT; 10,47 BB AT MR IR 69
AT 11 BUEA G AT 50 12, B b 9%, s, vA L P 7] jf@#aaémﬂwﬁ;m A AT EEAEAGTEE

F ALY,

HXEHE

(1) kARH A A AR ARG, S & 24RO AL 7 @) B 5 (e LHAY SR 9% 69 R AT R IA L) ) T A
HEAIERS T W AR F AT A LA RA,

Wik A FFERIVINRHEEY EAB2 TR 1-7-302 A ZERBEMHAP T ALEDLE ¥ % 100052

W,35:010-83191160 4% A:010-83191161 ¥, F1Z 48 : ndmh@ndmh.com



