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Changes in prefrontal temporal functional connectivity in

adolescent depression:a study based on near—infrared brain imaging
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[ Abstract] Objective : To investigate the characteristics of functional connectivity in the prefrontal lobe and the temporal lobe during
resting state between adolescents with depression and healthy controls based on functional near—infrared spectroscopy (fNIRS).
Methods : A total of 36 adolescents with depression and 36 healthy control subjects, aged 13—18 years, were enrolled as depression
eroup and healthy control group, respectively. The prefrontal cortex (PFC) , the dorsolateral prefrontal cortex (dIPFC) , the bilateral su-
perior temporal gyrus(STG) , and the middle temporal gyrus (MTG) were selected as regions of interest (ROIs) , and fNIRS was used to
collect the 8—minute resting—state data of the prefrontal and temporal lobes for both groups. Based on the concentration of oxygenated
hemoglobin(HBO,) in the time series, the correlation coefficient analysis was performed to calculate functional connectivity strength in
the resting state for both groups, which was compared between the two groups. Results : Based on functional connectivity analysis of

HBO,, the mean functional connectivity strength across the entire prefrontal-temporal lobe brain regions was 0.40 + 0.14 in the depres-

sion group and 0.44 + 0.17 in the healthy control group. The overall
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HETE: & 42023 S48 A9 A (%% .23]CYJPT004s),  terms of homologous brain networks, the following connections
452 B B - hitps://link .cnki.net/urlid/50.1046.R.20250110.0712.002 showed significant reductions: MTG-L — MTG-L (1=-3.233, P=
2025-01-10 0.015) , PFC-L-PFC-L(1=-2.576, P=0.032) , and PFC-R-PFC-R

brain functional connectivity strength was higher in the healthy con-

trol group than in the depression group (¢=-3.938, P<0.001). In
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(t=—2.677, P=0.032). In terms of heterologous brain networks, the following connections exhibited significant reductions: STG-R -
PFC-L (¢=-2.824, P=0.035) , STG-R —PFC-R (¢=-2.867, P=0.035) , PFC-L—-PFC-R (¢=-3.034, P=0.035) , PFC-L—-dIPFC-L (=
-2.988, P=0.035) , and PFC-R—dIPFC-L(:=-2.987,P=0.035) (all P-values above were FDR—corrected ). Conclusion : There are ah-

normalities in the functional connectivity of the prefrontal-temporal cortex in adolescents with depression during the resting state , and

these changes in functional connectivity may be associated with the pathological mechanism of depression. Further investigation into

the neural mechanisms underlying such changes in functional connectivity will help to deepen our understanding of the pathophysi-

ological process of depression and provide new clues for the early diagnosis and treatment of depression.

[Key words] functional near—infrared spectroscopy; adolescent; depression; brain functional connectivity ; prefrontal lobe; temporal

lobe ; resting state

VAR AE 2 — ol UL Ay o B A L 7 o A A
SBR[ PN S N TR A A, AR PR A A4
ZUR T, 2] 2030 4F , IARAE A B 42 BREESK
B SRR TR A o RO 3 B R R A
(2019-2020) )4 545 i , 2020 4=, F [ 7 2> 5= 104D
E BRI HN 24.6% , HH A R R0 —EEKKY, &
IAEINABAE F 24 A4k £ H 25 DGR 00 P g BRE ) 15T
AR AR A RS 25 KR SR
B RS 1T B B ZR B A A SCHE IR i O BRIRZSM
X — ], AR TE A T2 B B O A AR
HSCHERY B, TG 2% 2T R AN BR e R B TR
R FIEA A EZ TP, X e 3L FAE
FH 4575 D AE O AMABIE 1Y = KB . SARAE Y
SRR Z 5w, EEATE L R A A
A B AT DL B IR ik e 2388 I w0 42 I 2R LS. A
FEHH 5 B IR AT E A B R AE S R
KA ST 51 IARAE IX — o E , {H 2R A Y
MAHLHITASTE g R

AR SR Y 2E R B 0 ST 254
MIae kB THEKRAEMY, SEHEEE N/ DFH
Fb , IERIE 75 A 4E (0 0 2 o0 85 0 AL 2pak 42 R A7 A
ZE5 0 o DR RN A AR ARAE 1T RE X R G 25 44
) s A A 7 A N R R, S BRI T 2 AT R 11
ARAROO R A R ) S T Sl E AAAE Y
PHA R vl 2 FE LR S X 2 i X
Z 1) A 3 AU B AR 1 3 DA G IR N & R 4t
AL SR B 2 A A R SR L RN
Rl fig 1 45 45 s SO T Re b & FEAE R, B D)
FESH5iEF I R At 5E 5 SR S Zal b
HE HARIE £ R AUB Y 5 T BE R BOA )
AE T B R ) RMERNCAZ 32 45, DT 5% i) £ 3 1)
TN B 25 AL Ag e FE

P28 G A A 528 S BIE S AR AE 19 28 40
SR A T U0 WA, I ERIT T X R A 20 FL
J5E 25 LA OC 114 1 ) e R % e A A Ak R A T HL 2 .
Jixi H1 €] (electroencephalography , EEG) | i 3 4% il 15
(magnetic resonance imaging, MRI) | 1E H, T & 5 K7
J2 414t F0 I 6 Pk % 3 4R A& (functional magnetic
resonance imaging , fIMRI) 5 # F T 2 W H) 51 R Bk 7%
B, AR, AR BOC T T2 RE M T 21 A1
J%4% (functional near—infrared spectroscopy, INIRS) 5
FAGPH AT A2 A CHE AR ST . INIRS S —FhE
TR AP SR B 38 13 F1 ] 600~900 nm F T
LT AP R S i 38 AR o X34 i 4 3 AT AR
A, DLW E IR AR A AR ARG I 21 2 R G R
AR, R A B IR FE AT A P 14 i 2 e tR
SRR Z Y, SR, R ZEAT 7 ey
I DX B AT 95 0T S AR A I AE 5 [ A1
INHAME LR BAR— 58 &l T L0 A
ARBEGE T MARAE /Y 38 0 E AR H X TH D
AF A S A RS 3 AR Y BIE SR A
SRR

fNIRS 55 IMRIH A AR5 1 AR S, 5 0 e
TR 2RSS B R 2 AR BOR o B T i
Tt ZL A G A AN T) R DX I v ) WA T R AR R YA fii
148 ACE 78 . TR, INTRS AT LAEE 3 MR 0L
AR R A R 21020 RS R S T AR T
155 BUAE 0T 2 G S B BRIP4 78 M Y
LGN, 33X T BE A IARAE S b B PR R . A
5 R FH e S5 2 M ) 208 2 2 1) 20 AP 5 12, IS T
IS 77 /0 AF e 25T A9 P R P il ) 286 1Y 3 4
AL, ARSI S (R IR A LE , 75 D AR AIAR
SE B FTE R M rh S R B AR R i i e T
fiff 35K 4 37 2 %) A8 A6 AT BE AT BT T TR A b L ST



BERERKFZR 2025 £55 50 £5 12 # (Journal of Chongging Medical University 2025.Vol.50 No.12 )

— 1651 —

E AR AL
1 #RETE

1.1 ARAZ

M RIEE T 71242 5% 604 36 HIARE £ %[5
P 16 4], 0% (15.97 + 1.68) 2 11 36 14 4 ke X FRZH [ 55 1% 19
B AER (15,75 + 1.38) % |, 240558 2 [ FAR R RO o
Z R TG E L (1=0.613, P=0.542) (£ 1) o IWARAE #E ik
20 M 2023 4F 12 H 2202445 7, DL B 2 e iR B2 B ks
PRRHTTIZTRAESE . X HR 2 00 Sy ] 300 3 A A DX 5 4 S5 Y
{e BR T A AE RS Bt 5 55 N B R A5 AR T A% A v E
(ipize

A IARAE 19 2 A AR : OFF 4 CE bRt 4325 1CD-
10) H X IMAIAE A9 12 Wi bR vfE OF- 55 ARG i RHIG FRI2 I8 @10
SR 0 AR 4 26 24 T (Hamilton depression scale—24 items,
HAMD=24)220 43 (<8 53 /n A AR, =8 43 R 2 BE AR,
>20 SR 7R 228 P IR, 235 43 FKon EIE AR ) ; @4F i
13~18 % AR AR T @A B S 55 HEBRbR
T < QD24 Wy M FH ST G A sk 5 (20U 13 JR% o i D3k 2 4t
13 5 I A A A P B A48 T R 2 -

et B X BE A1 00 9 A B i - DHAMD-24 15 73 <8 47
QW 13~18% AR A AT @A ES SR .
HEBR AR 1 - OH A B A A~ S B FM RS 1 e 1 o
Q% it .

ARFFEFRAT 1) Ab B 2 B B s B AR B 25 51 2 i AL
(fRH4*5 : 2024ER201-1) . A3 Bl i #0042 BUBR /R - 2 5

BSHAMG, HEUT T XS B FARAE £ R I A B
£ =F5 T R0 ) o

1.2 NIRS# & &R &

SR H ANIRS 1% % NirSmart11-3000A (J}FHEE @1, b ) %
SR RNC SRS 5 A R T AUE 108 1 (HBO,) AL i
LI (HBROWEE A BAL . % R G LLAMDGIR (ROt — )
B LED) A il A4 (CAPD)AE A R ER A A, VG IR
Sk SR FH A A3 5018 730~850 nm , SRFEF N 11 Hzo RGALEE
1S AN B SHRSL A 16 A iR Sk (1 1) LI i 48 A~ i
PREL B BEBE S 30 mm, AT TR HAUT A rp
[0 o AR MINT AR A 380 T8 4 50 DAy 44 M 19 245 IX - IVt [l
(superior temporal gyrus, STG) i # [7] (middle temporal gy-
rus, MTG) . 5 #b I 7 %5 M (dorsolateral prefrontal cortex,
dIPFC) FIRGART 52 J5T (prefrontal cortex , PFC) [X., Jf-ffi FH [l Br
10-20 % 4 1 i v P B SR A7 2™

B RAR VPR — A~ B 22T 0 3 1] vh BEAT , B394
AR G AR T b BOERAEZ AT, S S E Lk
W, SRS TR FF AL 5 mine FHRIIA], CRASF IR P 5, ()
B Sk RS B A S R o HERAE T 500 s B, I 20
BHERR K 11 480 s HEA T AR AL 3

dIPFC
PFC

STG

» A MTG
Other

¥+ 4 il BrainNet Viewer (MatLabR 2022a) 4= 1% & /i ; PFC, i %
s MTG, 8 1] STG, i1 515 dIPFC, 3 MUl ETA M- 5 Other, JoAh
E1 fNIRSiZ& NirSmartfj 48 M EEBESZXE XM EE
RS X R xR 5 2R B

13 BIBA B LG F 5

i F NirSpark 24 71 B9 Preprocess B ER #E 77 INIRS 8,
BRI . O FHRE A4 (B 7 UM 3 R B (5 &
Wiz s itk , AR A5 5 A 22 B E 38 hy 6, W BIE % 58
0.5, Q¥R FIR(E S5 o B i 2, O 0.01~
0.1 Hz 7 38 I8 2% , 22 BRALHE T L 0 Bk L R HIS 46 5 il
W, QUEE 255 AR TN —6~6, 3 33 i FIE 1E 19 L 2R -
PP o A, 8 ' B 508 G 45 i HBO, F1 HBR 1) ¥ B A%
k. @7E NirSpark %1 1Y Network # e rfr | 1] F #5258 00 ¢
B U2 3 4% I 1] A5 Y HBO, F1 HBR ¢ (4728 1k, 92
Hr 438 16 HBO, Al HBR & H FE B[] J35 31 | 9 2 IR AR A G &
B OWRBIR v (H 0T Fisher—Z 5 LA VE RIE RS 400 |, 5%
LRI R A 45 30 T8 =2 1) 7 2 (o

i 1 SPSS 26.0 B AF AT G 3BT % 2 41323 i 5k
MG BBARIATIESAL  THE RO & IS R Y
B+ bRE2E (v 2 )RR, B AR ST REAS ¢ 4G 56 R T2 1) L3R
TGRSR R g6 b 4T 2 4L He B . A NirSpark %4
o TS i 2 e R o 20 7 5 ik I 4% E5F () 1 90 L ) i o

F1 MEEATRENBA—MAOZZLNIL (f+55n,%)

TiH H A AEIARREAL (n=36) fat X B84 (n=36) M PAi

RS 15.97 + 1.68 1575+ 1.38 0.613 0.542
BPE(%) 16(44.44) 19(52.78) 0.500 0.479
HAMD #¥#43 (43) 33.22 +6.85 497+ 1.11 -24.413 <0.001
ZHEFREE) 9.75 + 1.50 10.33 + 1.82 ~1.484 0.142




— 1652 — FRERAZZH 2025 £4 50 &5 12 #3 (Journal of Chongging Medical University 2025.Vol.50 No.12 )

SR E Z—score V- YA HERT WA ST AREAS K G, B 5V (L A4 He o B2 i THMABAE 2 (1=-3.939, P<0.001)

h P<0.05, I3 1745 1% & PR (false discovery rate, FDR) 12 R ARSI N 1 S22 T e 48 , ARIFST e B4 A ek
1E. KBk ifEa=0.05. T HBO, M {FME: AL T HBR™, R LM EE, SRR AE 20 9 PRC WU dIPFC A1 STG-R 9 2 fit 4
B AHFFEAKT HBO, BAH SEEm A7 434 Fom B WY W R AR . BRI, W] U G 9 45 7 T - MTG-L—-

MTG-L (=-3.233, P=0.015) , PFC-1L-PFC-L (1=-2.576, P=
2 & R 0.032) , PFC-R-PFC-R (1=-2.677,P=0.032) . I ki B 2% J7

T : % 4% STG-R-PFC-L(1=-2.824, P=0.035) ,STG-R-PFC-R

TE 8 min B H B K L AT LUULER £ 400 AR 20 0 et (1=-2.867, P=0.035) , PFC-L-PFC-R (1=-3.034, P=0.035) ,

X IR Z )iy 22 5 (B 2 181 3) ol Dy 7 o R i Ge it PFC-L~dIPFC-L (1=-2.988, P=0.035) , PFC-R-dIPFC-L (1=

S ATT R I, SIS E 41 0% 73 D) RE % 2 B R 0.40 £ 0.14, fi -2.987, P=0.035) {9 {7~ tH B a2 (LA b P {348 FDR 1%
AT HRZH Ry 0.44 + 017, {gt FFESXT IR 21 174 R % iy 203 - s 2 EJE) (E4),

AR AEZH

S 10 15 20 25 30 35 40 45 5 10 15 20 25 30 35 40 45

A IVARAE LA ASTRU ) R 42T 1303 LA B. (XS HE L AR - D)) R e A7 PR R

B2 2AFEFNFDSIEBM IR EE T 158 EEE

30 Mean: 0.44
Std: 0.17

500 ¢
450 B HRAELH
400 u (AP IR
0 350 t
0.2 0.3 0.4 0.5 0.6 iz
AL BT B2 & 3001
= o250}
30 Mean: 0.40 ﬂ 200
] = i
Std: 0.14 =
150
~ 20 100 f
S
< 50
g 0
= 10 N 9D .85 & N S O D e % 9
B Qe ¢ g < DY > b . . ! -
INg \/Q W/ "D/Q D‘P ‘)Q ‘Q/Q o\ %f Q’ Q/\ \/\ ,»/\ ’5/\ »
Q- Q- Q- INHENY Q° Q- O Q- NS NN Q- NS
0 LR i i
0:2 0.3 0.4 05 0.6 . .
- C. 24 I T B AR

E3 248ZiXEETFHBO, NI EZBEEETE



BEXRERKFZFIR 2025 £5 50 £ 12 35 (Journal of Chongging Medical University 2025.Vol.50 No.12 ) — 1653 —
B = AREEL]
= JAREL
s (RN AL
a b c

1.0
bl
F
piu)
KAy )
E 05
R

00 v v >

& 4 s N 4
\)ﬁ\& /Qfg <f9 }\é }é@
s 4 7 N
S & & & &
N\ N

A. HBO, [ P92 1]

B. HBO, 551 % 4 [

T e, [5G D90 25 P 22 DN HR (] EL S, P<0.05 5 b, [R50 28 P 26 A - L L P<0.05 5 ¢, Tl 5 A 99 265 P A RT3 L 42, P<0.05 5 d, 3 T
48] 245 ) A 0080 0 5 7 0 i 65 I b, P<0.05 5 e, S TG 19X 246 ) A B [0 5 A RT3 B L P<0.05 5 f, S5 V58 19X 285 i) = A0 i 450 -5 4l i
H HLEE, P<0.05 5 g, 57V 15 00 265 ) A2 0 i 50 -5 26 D5 A M 48 - L 42, P<0.05 5 b, ST 06000 106 4% [0) oA 00 7 4 -5 A 0 A MO T 45 - HE 32, P<

0.05

4 28FREETF HBO, BT SHM i T 88 He58 it

303 .

Pt 28 50 22 18] 1Y) Ty R 3% 2 PR AR BT 52 24k il 1) 4%
(O ERED, AR R, NSRS D B 2R 1l 22
A BRARAER, B 25 % BT R R R R B A G A
BT R Z RO ARE R T E S, B
AIAE £ L8 S0 T ™ IR & 1k
A RE 23 0 DA I BTG 25 0T S KR
FI I, Bk 4 22 (1 B 92 5 B (8 ENTRS SR A 52 41
HBIE 75 > 4F B K615 2, A6 Ee T EEG FTHEMRI, INIRS
FLA SR A RIS 4 0 W] B 2 v L LA h 0 s
FARME R F T3 A R e 20 g 0 . PRI, i
ARAEF D AEIARAE A 5% h BB TE L 3. ABit
FERI A B A INIRSHRR T 15 A AR IARAE B Ak
J5RE X HE 2L (0 A0 P R Y D R o A . AR
R, 7E ST ROLAY ) RE 7 42 77 1D , S ABAE 4H 19 XL
Ml PFC . dIPFC 11 STG—R 11 D) 8 3% 22 55 £t B %o B 441
FEAE B 8 AR

TIVABAE 2H f5c — B0 W 52 45 502 mi & T g
BT, 33X 2 S BRIV 0 RV TR 1Y 4 U8 B0 R 7
LA, TR P ) R 422 R K 5 DA R Tl R e 5 ol
FE A ORP il R AR BT IN T 55 B SR IR M .

IS A5 0 SO A5 P 5 i e )2 2 ) i
225 A e 23 LS I TR A X AT B R B
R A X R Ty i g o e sh AT A R fE
132 A6, DN 30 1195 2 [0 SURA T A ] R 1) JRUS: o
WEAE LT (MRIAH SCHF T AR AR i 8 2 A
A5 A | 2 A [l A A (] S A X S
WD AEIE R, 2018 4F , R FR 4 F INIRS
XiF 28 24 AT KB 35 F1 30 44 filt BREXT RRZH E 47 1 i 4
R DS RO U s 20 0 TN G P N 3 R g o [ R 2 U
TABAE £8 75 00 7T B 25 5 B I 3 AT ) T %
JEE FNBRAR I X 45 AL 3 R0V o Liu XZ 09 H fMRI
PRV 1 BT IR o v 38R s S8 A 5 T I AE 1) 17 & 001
DIneBaft iy p 2L o AT ARG AR L TR
4l BT IR PRV R R, BT R PRI R A5 IR AR AE
A A OB e [l R A L R 2 ) 3R 8 2 R
B . XS AL R BRI, B e
5 25 AT 2 2 FNCAZ )y T %5 BRI, i
35T - 2y 8 32 5% T 04 27 ) A E B Y, [t
A NEE A DX Ty e 42 0 N B T RE R D AR I AR B
HIH AT E SR F A > Rl T BEAR Y R A
Z—

B2 J2 -390 2% I 4% v (8 AR RIS e o 2R 4 D 4



— 1654 —

FRERAFFIR 2025 £5 50 &% 12 # (Journal of Chongqing Medical University 2025.Vol.50 No.12 )

H I3 AT TR I DI, oA DXl R 465 328 22 ) e
FEAMAIRAE F0 o 2R AR By o 3R 2R T AR
SRS S8 38 DA 400 - B 08T - ) 32 4 114 5 T
AE-S HIARAE g BEAL A DA G o X b D BEIE 1%
RO T BE B L o 2230 o ) SR A 22 T ] YR
AR LA R 22 ) 2% Y B A . AR SR BYBIEFE I IR A
RIS S0 B 2 A ) 2 SRR, AR B P R IR Y
AR A 2 A 1) T O LA R 2 3 T AR e ) EL AR A
L . BEAh , B T AR A B, A AR SIARAE £
4 FR) AT R AT i A 6 32 4 R A it JRE IR T {k BR
XoF HRZH, 3 A B8-S MARAE FOAE IR ™ B AR AT 5 0 AR
T, LAFEAIF S X8 i A5 FIE - 2 e 14 4 5 2 55 4 AR
U PR SR 2 [ 5 B R R AT H — BP0 4hie
DAL , 2 B2 456 A sk 353 T RE A i 4 FIVIRAE 140 BELE
i, (X — mATI R S 22 O F TR — LRIk

R TEAFAE—E R RTE . B, A A
MRT AL, 22RO P A S AR AE
B 5 BN R R AR B RSO0, 1k ki 2%
i 2 2 F8 5 O I A50T fi 2 BB AL mT BEAN [A] , Rk
it ZEE— BT . U AT ST 1 A A1t
I ) 2% 1) S 2 P8 >R P A0 R 5 T M RO T 9
AR FE AT L — AR S ik 0 2 5 A
I 190 £ 22 1) ) 322 e P DA R 4 i 1 2% o ) S RE B 4%
It H AT LR &8 sl S7 800 o0 45 5 2 e A
LT RIE

2 £ X M

[1] Park LT,Zarate CA Jr. Depression in the primary care setting[J]. N
Engl ] Med,2019,380(6) :559-568.

[2] Collaborators G2MD. Global, regional, and national burden of 12
mental disorders in 204 countries and territories, 1990-2019: a system-
atic analysis for the Global Burden of Disease Study 2019[J]. Lancet
Psychiatry,2022,9(2) : 137-150.

B3] /22, 8k At BRI, 5 op ) RGO 3T A R R AR
(2019-2020)[M . b5t AL 2Bb2 30Kk AL, 2021

Fu XL, Zhang K, Chen XF. China national mental health development
report(2019-2020)[M]. Beijing : Social Sciences Academic Press, 2021.
[4]  Yoon S,Kleinman M, Mertz J, et al. Is social network site usage re-

lated to depression? A meta—analysis of Facebook—depression relations

[J]. J Affect Disord,2019,248:65-72.

[5] Huang H,Cui GY,Tang H, et al. Relationships between plasma ex-
pression levels of microRNA-146a and microRNA-132 in epileptic pa-
tients and their cognitive,, mental and psychological disorders[J]. Bioen-
gineered, 2022, 13(1):941-949.

[6] Lee KS,Sung HK, Lee SH, et al. Factors related to anxiety and de-
pression among adolescents during COVID-19: a web-based cross—
sectional surveylJ]. ] Korean Med Sci,2022,37(25):e199.

[7] Tian T, Mao Q, Xie J, et al. Multi—omics data reveals the distur-
bance of glycerophospholipid metabolism caused by disordered gut mi-
crobiota in depressed mice[J]. J Adv Res,2022,39:135-145.

[8] Larsen B, Luna B. Adolescence as a neurobiological critical period
for the development of higher-order cognition[J]. Neurosci Biobehav
Rev,2018,94:179-195.

[9]1 Bos MGN, Peters S, van de Kamp FC, et al. Emerging depression
in adolescence coincides with accelerated frontal cortical thinning[J]. J
Child Psychol Psychiatry,2018,59(9):994-1002.

[10] Merz EC, He XF, Noble KG, et al. Anxiety, depression, impulsiv-
ity ,and brain structure in children and adolescents[J]. Neuroimage Clin,
2018,20:243-251.

[11] McKeithan L], Lyttle BD, Box BA, et al. 7T quantitative magneti-
zation transfer (qQMT) of cortical gray matter in multiple sclerosis corre-
lates with cognitive impairment[J]. Neuroimage ,2019,203:116190.

[12] Kwon H, Kim JI,Son SY, et al. Sparse hierarchical representation
learning on functional brain networks for prediction of autism severity
levels[J]. Front Neurosci, 2022,16:935431.

[13] Jia ZY, Wang YQ, Huang XQ, et al. Impaired frontothalamic cir-
cuitry in suicidal patients with depression revealed by diffusion tensor
imaging at 3.0 T[J]. J Psychiatry Neurosci,2014,39(3):170-177.

[14] Pinti, Tachtsidis I, Hamilton A, et al. The present and future use
of functional near—infrared spectroscopy (fNIRS) for cognitive neurosci-
ence[J]. Ann N'Y Acad Sci, 2020, 1464(1):5-29.

[15] XS, XVBEPT , MRk DT , 55 . SARIAR A SURIAR 45 1 5 i
WAL S5 T BRI EES 5 B (D] AR MR 2, 2022,55(3)
182-188.

Liu XM, Liu PZ, Chen GF, et al. Analysis of prefrontal cortex activation
in patients with unipolar and bipolar depression during verbal fluency
tasks[J]. Chinese Journal of Psychiatry,2022,55(3):182-188.

[16] Wang R, Hao YX, Yu Q, et al. Depression analysis and recogni-
tion based on functional near—infrared spectroscopy[J]. IEEE J Biomed
Health Inform,2021,25(12) :4289-4299.

[17] Wong YK, Wu JM, Zhou GD, et al. Antidepressant monotherapy
and combination therapy with acupuncture in depressed patients: a

resting—state functional near—infrared spectroscopy (fNIRS) studyl[J].



BERERKFZR 2025 £55 50 £5 12 # (Journal of Chongging Medical University 2025.Vol.50 No.12 )

— 1655 —

Neurotherapeutics,2021,18(4) :2651-2663 .

[18] Xu Y, Wang YJ, Hu NN, et al. Intrinsic organization of occipital
hubs predicts depression: a resting—state {NIRS study[J]. Brain Seci,
2022,12(11):1562.

[19] Abdalmalak A, Novi SL, Kazazian K, et al. Effects of systemic
physiology on mapping resting—state networks using functional near—
infrared spectroscopylJ]. Front Neurosci,2022,16:803297.

[20] Lee G, Park JS, Jung YJ. OptoNet: a MATLAB-based toolbox for
cortical network analyses using functional near—infrared spectroscopy
[J]. Opt Eng,2019,59(6) 1.

[21] Arieli A,Sterkin A,Grinvald A, et al. Dynamics of ongoing activity:
explanation of the large variability in evoked cortical responses[J]. Sci-
ence, 1996,273(5283):1868-1871.

[22] Koessler L, Maillard L, Benhadid A , et al. Automated cortical pro-
jection of EEG sensors: anatomical correlation via the international 10—
10 system[J]. Neuroimage ,2009,46( 1) :64-72.

[23] Kocsis L, Herman P, Eke A. The modified Beer—Lambert law re-
visited[J]. Phys Med Biol ,2006,51(5) :N91-N9§.

[24] Strangman G, Culver JP, Thompson JH, et al. A quantitative com-
parison of simultaneous BOLD fMRI and NIRS recordings during func-
tional brain activation[J]. Neuroimage ,2002,17(2):719-731.

[25] van den Heuvel MP, Hulshoff Pol HE. Exploring the brain net-
work: a review on resting—state fMRI functional connectivity[J]. Eur
Neuropsychopharmacol ,2010,20(8) : 519-534.

[26] MaZL,Ma YC,Zhang NY. Development of brain-wide connectiv-
ity architecture in awake rats[J]. Neuroimage,2018,176:380-389.

[27] Vanhatalo S, Kai KL. Development of neonatal EEG activity : from
phenomenology to physiology[J]. Semin Fetal Neonatal Med, 2006, 11
(6):471-478.

[28] Arain M, Haque M, Johal L, et al. Maturation of the adolescent
brain[J]. Neuropsychiatr Dis Treat,2013,9:449-461.

[29] Hankin BL. Adolescent depression: description, causes, and inter-
ventions[J]. Epilepsy Behav,2006,8(1):102-114.

[30] 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(1/2/3) :6-12.

[31] Heinzel A, Northoff G, Boeker H, et al. Emotional processing and

executive functions in major depressive disorder: dorsal prefrontal activ-

ity correlates with performance in the intra—extra dimensional set shift
[J]. Acta Neuropsychiatr,2010,22(6) :269-279..
[32] Shen YY,Li NN, Sun SN, et al. Non—invasive, targeted , and non—
viral ultrasound-mediated brain—derived neurotrophic factor plasmid
delivery for treatment of autism in a rat model[J]. Front Neurosci, 2022,
16:986571.
[33] Zhang XM, Zhang RR, Lv LL, et al. Correlation between cognitive
deficits and dorsolateral prefrontal cortex functional connectivity in
first—episode depression|J]. J Affect Disord,2022,312:152-158.
[34] Wu Z,Zhong Y, Dai YL, et al. Differential patterns of dynamic
functional connectivity variability in major depressive disorder treated
with cognitive behavioral therapy[J]. J Affect Disord , 2021, 291 : 322-
328.
[35] REFR,VF 0, LS AR LT I AR 0 AR AE 451 K
JE SR BESEL]. AR IR A2 4l (F B2 R L 2018, 50
(4):17-22.
Zhu HL, Xu J, Li JX, et al. A study on the prefrontal cortial network of
patient with depression based on optical brain imaging[J]. J South China
Norm Univ Nat Sci Ed,2018,50(4):17-22.
[36] Liu XZ, Chen W, Tu YH, et al. The abnormal functional connec-
tivity between the hypothalamus and the temporal gyrus underlying de-
pression in Alzheimer’ s disease patients[J]. Front Aging Neurosci,
2018,10:37.
[37] Luo SH,Liu F, Liao Q, et al. Nomogram model for predicting the
risk of post-stroke depression based on clinical characteristics and
DNA methylation[J]. Peer],2023,11:e16240.
[38] Kennepohl S, Sziklas V, Garver KE, et al. Memory and the medial
temporal lobe : hemispheric specialization reconsidered[J]. Neuroimage,
2007,36(3):969-978.
[39] Liu XY, Hou ZH, Yin YY, et al. CACNAIC gene rs11832738
polymorphism influences depression severity by modulating spontane-
ous activity in the right middle frontal gyrus in patients with major de-
pressive disorder[J]. Front Psychiatry,2020,11:73.

(W75 :2024-06-01; & [B] : 2024-07-28 ; 5 A : 2024-09-02)

(wAE% 4 A —F)

AL AKX
SRR, TAHB, EWE,F . A YA AR K T SR e o Atk
BOR :— R e R Lo S R AR AT (T R B A R F F AR, 2025,
50(12):1649-1655.



