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[ Abstract] Objective To explore the neuro-metabolism and thyroid function in female adolescents
with bipolar depression and obsessive-compulsive symptoms (OCS). Methods From January 2024 to February
2025, 35 female adolescents with bipolar depression who received outpatient or inpatient treatment at the
Department of Clinical Psychology of People's Hospital of Xinjiang Uygur Autonomous Region were selected
as study subjects. According to whether there was significant OCS and the Children’s Yale-Brown Obsessive
Compulsive Scale (CY-BOCS) score, patients were divided into an OCS group (n=20, CY-BOCS score = 16) and non-
OCS group (n=15, CY-BOCS score < 7). The 24-item Hamilton Depression Scale (HAMD-24) and Young Mania

Rating Scale (YMRS) were used to assess patients’ depressive and manic symptoms, respectively. 'H-magnetic
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resonance spectroscopy (‘'H-MRS) was employed to assess metabolic levels of N-acetyl-aspartate (NAA),
choline (Cho), myo-inositol (mI), and glutamate/glutamine complex (Glx), and creatine(Cr) in the ventromedial
prefrontal cortex (ymPFC) of patients. Chemiluminescent immunoassay was utilized to detect serum thyroid
function indicators. Binary Logistic regression was used to examine the association between neuro-metabolism,
thyroid function, and OCS. The calibration and discriminatory performance of the model were assessed using
the Hosmer-Lemeshow test and receiver operating characteristic (ROC) curve. Results Patients in OCS group
had higher HAMD-24 scores [(26.8+5.8) vs. (23.2+3.9) ] and longer disease duration [3.0(1.0, 5.0) years
vs. 1.0 (0.5, 2.0) years ] than those in non-OCS group, with statistically significant differences (1=—2.070, Z=
~2.190; both P < 0.05). Patients in OCS group exhibited lower NAA/Cr values and FT3 levels compared to non-
OCS group [ 1.56(1.18, 1.72) vs. 1.87(1.72, 2.04), (3.13 + 0.49) vs. (3.48 + 0.50) ], with statistically significant
differences (Z=-3.200, 1=2.049; bhoth P < 0.05). Binary Logistic regression analysis revealed that the NAA/Cr
value [ OR=0.091, 95%CI (0.014, 0.588), P=0.012) | was a protective factor for patients with OCS, with a
statistically significant difference (Hosmer-Lemeshow test X °=9.00, P=0.253; area under the ROC curve was
0.820, P < 0.001). Conclusions Among female adolescents with hipolar depression, those with comorbid
OCS exhibit severe depression, long disease duration, and low NAA/Cr values and serum FT3 levels in vmPFC.

Decreased NAA/Cr is independently associated with comorbid OCS, suggesting its potential as a biological

marker for identifying such comorbidities.
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X%, WIARRE: (1) Lok, 8 13 ~ 1925 () £
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A Ao o ek CUTURS Ao 2 B AR L I 1% 2R o i 5 ot
2R A R 5 (4) A IEG a5 B s i 4 5™
KB E 5 (5) FEAELGH) |« s A o AN
(B0 R . AR 2 A A W1 OCS LA K CY-BOCS
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PR RS P S IR N IR EAE S — 50k
(2HAMD-24, T PFAL 88 RAMARRER , A5 244~
% H, i 14414310~ 4%5, 101046 Hit0~ 243, 2
4= 2043 AAIARIRAS 5 A3 < 8 7 M ICHIERAEIR .
(3)YMRS. FT 1Al & R BRAERE 0L, A5 11445
H, 7404 HiT0~ 4%, 440 4%HITH0~ 84, &
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TT4). Jiif & HOR BiE 2 (free thyroxine, FT4) Fljif 25 =
T B SRR S 2 B8R (free triiodothyronine, FT3) 42 H bk
e (thyroid-stimulating hormone, TSH)

2.'H-MRS i 5 [543 (1) 5 M4 4.
07 2% TR Ingenia 3.0 THEILIR RS, Bt qT
T\WI. T,WI } T,-FLAIR & BT 5044, LHERR i
BitEss s, (2) AR PG X vmPRC 47
PR Z TH-MRS 4 ; F B4R [X (region of interest,
ROD R~} 3% #2420 mm x 20 mm x 20 mm; [9] 5 B
[i] (echo time, TE) 235 ms; &M AZNEIZHEAR; B
RRAEMS[H] 10 min, (3) Ba b BE, K SEIBCAY It iy
UETERRE AL 3% 2 1SP TAER,, 78 © R Spectro View
BAFASP 7.0) L AT IGE R AL B FEARUE vimPFC 2
NERR B RTEE T, AL DU N R A N- 2
Pk K 2& Z R (N-acetylaspartate, NAA), IHfi(choline,
Cho)., JJLE% (myoinositol, mI), 7+ 24K — A+ = BEME 2 &
¥ (glutamic/glutamine complex, Glx), JJl fik (creatine,
Cr); TH3 NAA/Cr, Cho/Cr, ml/Cr 1 GIx/Cr L AH, T
fili vPFC R ARHIK o 2E4T 'H-MRS BF 5 508
Ab PR AR Y 2 2 — I H A I AT BRI
K VA RFR, B O SORTHE R RE 73 B i —
DL 1,

3. G012 ik I SPSS 27.0 # iR Ab B4 A
K H Shapiro-Wilk £ 56 J5 3% E A7 IE 540 A0 K 561, 4
GRS T ORI 2 ARG v s) R
7N, WAL TA] F Bk TS A A e K 30, AR IEAS S0 A
AT GORER F A EORIY 3 5 [ M(Pos, Pas) 1 3R
7N, WO 2H 8] b 8 K F Mann-Whitney UK 5, 1148
BORER AR H 9 80(%) FoR, iR gl x
Ko 5 Fisher 0 K2 30, L& IF OCS B+, L)
U 2H 18] 22 5 Ge T B SR BUIR BRI K- Fi
AR FE SR AE S B AR &, R FH 30 Logistic [B] 5 43
B 47 XSO B 28 35 5 1 OCS 19 52 i) R &% 45
% FH Hosmer-Lemeshow $o1 & 10 5 /& 56 &2 2 i F T
E HF# {iE (receiver operating characteristic, ROC) Hff £&
HePEAl Logistic 01 AR Y il A 1 B K X 73 PR 6E, JF
i1 2 T i FH(area under the curve, AUC) M
95% ‘& & [X[a] (confidence interval, CI), XI5,
P <0.05 &R A G E L.
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1L AL —BETRH LA : OCSHLE A HAMD-24
AT CY-BOCSTFA i T AR OCS 4L ¥, OCS4L ik
FWREK TIEOCSHLE# , ZRIA G E (1Y
P <0.05), MM  ZHFFR . YMRS I
O3 MBI IR S RS O AE R, 2258
KGR L P>0.05), WK1,



.28.

R SRR DA 20264 1 H 20 HEE 26 555 1 1 Journal of Neuroscience and Mental Health, January 20, 2026, Vol.26, No.1

2. 4L HB 3 vinPRC A 210 K F- Hu 85 OCS 4
B vmPFC [ NAA/Cr AR FAE OCS 4, 25 5+ A 4eit
R X (P <0.05); i 83 Cho/Cr. ml/Cr 1 Glx/
CriHL#, 2R gt E L P> 0.05), WLFK2,

3. P FOR IR DI RE L - OCS 41 /8
HFT3IKFRTFIEOCSHL, ZERAGFIT¥E X P <
0.05); PiZH B H I TT3, TT4 . FT4 FITSH /KK M4,
R TFEITFEE L P>0.05), WHE3,

4.0 T D AE BB SUR AR & I OCS 52 i
1Y 30 Logistic [8] 19 43 #1: 45 R 7R, vmPFC [
NAA/Cr{HZA I OCS BRI A 2R (OR=0.091, 95%CI:
0.014 ~0.588, P=0.012), W34, i FIAFRIHLA R
#f-(Hosmer-Lemeshow K56 x *=9.00, P=0.253), H:Fil
e J1AUC=0.820(95%CI: 0.674 ~ 0.966, P < 0.01),

4.2 4 3.8 3.6 34 32 . 3 2.8 . 2.6 24
2 A vmPFC FR VI E A7, B A C 2 vimPFC R DI E A7, D MRS 152K 5
EVERIES 3
E1

UL 25 vmPFC X NAA/Cr{H i2 Wi & H OCS 1) ¢ ££
Il 18 4 1.684, I B F5UEK BE R 70.0% , 5 5 B2 R
86.7%. IMLIF FT3 /K5 2 /0 4F B8 38 BURH AR
A 0CSTTEHK(0OR=0.156, 95%CI: 0.021 ~ 1.184,
P=0.072).

Wit AWFFE T e 0CS SAE 0CS &bk
T DA BUEIIAR 85 A AR | P2 G B R AR
UIREHehR, R TIETE L4 L RS, JFit—4
B T BD A3 0CS B A MG TR E WA An )
AWFFEEE R B R, OCSH B HAMD-24 14 & Tk
OCSH B34, W IE OCSH B H K, $2/R B I
OCS ] BE N BD & M 1% 25 th 40, I 52 e 0 12
PEAHERE X —25 R 5 AR —2, B BD iy
0CS HATEMHE , OCS Fl 7™ B AR EE S HIARIE IR

NAACE 1.79
NAACH(h) 1.42
CholCr 0.58
CholCr(h) 0.69

NAACho 3.06
NAA/Cho(h) 2.05

ChomAA 0.33
Cho/NAA(N) 0.49

1.8 1.6 1.4 1:2 0.8 0.4

NAA N- .k RAEIR ; Cr LR ; Cho ABAH ; vmPFC i AT B )2 ; 'H-MRS

1 B2t AR SHHANAR 28 H-MRS K Bl X A vy & KOG 4

R1 WL HEDE AR B E — R A
i H 0CS 4 (n=20) JE0CSH (n=15) 71 x I8 PH

[ %, M(Pys, Pss) 16.5(14.0, 18.0) 16.0(14.0, 19.0) -0.420 -0.673
JRTE [ 4E, M(Pys, Pys) ] 3.0(1.0, 5.0) 1.0(0.5,2.0) -2.190 0.028
ZHE TR AE, M(Pys, Pys) ] 10.0(7.0, 12.0) 10.0(8.0, 13.0) -1.030 0.303
R pem g [ B1(%) ] 3(15.0) 2(13.3) - 0.640°
R E IR EAE L B1(%) ] 5(25.0) 3(15.0) - 0.606"
HAMD-24(%}, % +5) 26.8+5.8 23239 -2.070 0.047
CY-BOCS(4}, x %) 21.1£62 5032 -9.160 <0.001
YMRS([ 43, M(P,s, P;5) ] 4.0(3.3,5.0) 3.0(3.0,5.0) -0.660 0.512
12 OCS HEIEAEIR ; HAMD-24 24 T RIGHIAR % ; CY-BOCS JLEARHBE: — A7 W18 38 ; YMRS# [CBITITRE 3R ; * R Fisher K5
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K2 LT DA SURHIAR R

R B2 J2 A A QA FLA [ M(Pos, Prs) ]

ZH 5 % NAA/Cr Cho/Cr ml/Cr Glx/Cr
0CS4 20 1.56(1.18, 1.72) 0.61(0.53,0.71) 0.50(0.39, 0.57) 0.81(0.62, 1.43)
JEocs4 15 1.87(1.72,2.04) 0.65(0.54,0.70) 0.53(0.36, 0.57) 0.85(0.60, 1.06)
VAl -3.200 -0.500 -0.400 -0.100
P{H 0.001 0.960 0.689 0.920

E: NAA N- ZBERA LR Cr LR ; Cho BEAK; ml HLES; Glx &R - A 2L 545 OCS SRIAFER.

x3 WAL T DAESHEIIAREE HRR I RE LU
- - TTE TT 4_ FTE) FT. i TSH
(ng/L,xis) (pg/dl,x+s) (pg/L, x £) (ng/dl, x % 5) [ ;LIU/L,M(PZS,P75)]

ocs4 20 1.10 £ 0.29 6.92+0.91 3.13+0.49 1.19+0.14 1.77(1.25, 2.84)
JE0CS4H 15 1.26 +0.36 7.38 +1.38 3.48 +0.50 1.17 £ 0.16 2.18(1.44,3.86)
Z {8 1.442 1.183 2.049 -0.334 -0.350
P{E 0.159 0.245 0.048 0.741 0.726

E: TT3 S =R AR R AR ; TT4 S FDRARER 5 FT3 U2 =R AR IR ARR 5 FT4 925 FOIRARER ; TSHAE FRRARIEER 5 OCS SR aeik.

x4 DB BURAR S I OCS 52 PR AR 19 30 Logistic [A1IH 7347

A b EVEERA FrifEiR Wald x *{i ORTH 95%CI PiH
Lig e 0.288 0.342 0.709 1.333 - 0.400
NAA/Cr ~2.400 0.953 6.341 0.091 0.014 ~ 0.588 0.012
FT3 -1.855 1.033 3.228 0.156 0.021 ~1.184 0.072

1 : OCS HEASEMR ; NAA N- SRR IR ; Cr JIURR ; FT3 U5 =l HU R IR AR ; — ok

1.0 7

0.8
. 0.6
\ﬂ::)
B8

0.4+

0.2 1

NAA/Cr (AUC=0.820, P<0.01)
0 T T T T
0.2 0.4 0.6 0.8 1.0
145

TE: NAA N- ZBERAE R ; Cr WU ROC SZIR#E LAEFHIE; AUC IZ T
TR vPFC AR )2
B2 B AROUHIAR £ vmPFC H NAA/Cr (B AY ROC 2k

JEEEFREEARSC, TEPDER R AERT SN, fEREIRE
BRI AR, A RS TEAERS 24
BAEBR . R B YMRS P43 07 i ) 25 7 ¥ 6
Giit2FE X, R OCS 1 & A= vT BE HE AR T RE
AR AR YL, MR SR A B o B 25 5
AHFoE 45 R o, 53R 0CS4 B i, 0CS
ZH 5 % vmPFC H NAA/Cr {8 [ {(P < 0.01), 1fij Cho/
Cr. ml/Cr, GIx/CrfH 2 ¥ TG T2 B L. NAA R

MR i £ 2 v i 28 50 0 0O FTTE AL R BE, NAA M B
Rt ZonEUR >, R0 Tl RE
B BE RS IR FE ", H AR T fE 2 e T vmPFC
X I A e T e B A, BE A BF 9% £ 1A, vmPFC A
RO 5 AT R I A AZ O X, AR S AT R
18 35 5 ) B R - 80K AR - B i - B2 i (the cortico-
strito-thalamo-cortical, CSTC) ¥ %, /it & 0CS'*,
WE— L R R T & B, T D AE XU AR
vmPFC X NAA/Cr{EF#I% 5 G I OCS AT REAATE— 2 K
Bk, AMFRGR EoR, R TR A HAMD-24
405, vmPEC HT NAA/Cr (B AR 24 I 0CS iyl
<7 AR 2 (OR=0.091, P=0.012), HiZ R &R
R B BE 1 (AUC=0.820) , 33— % PR K B A
LT ADAERCRHINAR IR OCS A2 A5 4 LR
BET BUEYE , 27R vimPFC M2 oG S AT g 2
HITE O R BHLE Z —, I S8 NAA/CrEAE
SR IR (R T T AR A AR ) o 17 Cho/
Cr. ml/Cr. Glx/Cr{H A i} /8 41 8] 25 5, $&7R8 NAA/Cr
(B AR AL A TR AR AR i X mT B LA B A R
Sk

7 HUR BRI BE 7 18, ASHFSE 45 5 B8 OCS 4L
HME H FT3 AR TR OCS 4L 3, 1 Ho At H R
JRAEHPR(TSH, TT4 ., TT3 ., FT4) LI E R LG %5
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Mo IS R LM b R B AR IR R E K
-5 OCS ™ 5 5 IE MR B e 4R
7~ HPT i B DI RERR AT, FEHLE FI3 AR, il fg
5 OCSHREL RRAFAE RS . AHOCHFGE R, VIR IR
F] el Y 5-HT | 2 CUERE 2 R iRia 1 1
K2, BRI, 7E 45 A NAA/Cr I FT3 () — 35 Logistic
BlHBIRL T, FT37KF 54 1 0CS i S R 5 31 48
2478 L(P=0.072), $2/8 FT3 XF OCS F52 M v] fE &
(] 422 (Y S MO T LA R 2R, inph 2k A AR
RS AE L A KA RS 2 Ak, AR
FEXH /N R A s B 1] T ARSI i 55 {H T BEAFAE Y 56
RIS o AR I T B S RFEA S5 530
A5 FF TR JI S TV R0 A 200 %) 4o 22838 SR ARG 00 ke it
FT37E OCS g i 7/ H] o
ARG HLA — 5 R BRAE : (1) A5 by B W7 1o
WS, BT T T BRI T PR SR T, A Sk T i@ A Ak
] AF 5% B NAA/Cr s 25 28 A S5 R AL 1Y 6 R
(2) BT AR AN A BB ANFEAE Xt B, TR Tk LA
A OCS B Lo 75 /D AR BURHAR 5 3 S5 e B A=
] P AR P 22 57, AR BRI 18 7 i 3 Xof R4 AR
ABRVTIERE, (3) MHTAFSE AR AR N, R
K2 WA IE i, 4518 7T BEAFAE— & BB
PEIRUS: , AR SO AR AR RIS L AR AR B T HE 2518
L5 L RTIR AR SEAE L DA SRR 28
H kB, A 1 OCS 35 B T 7™ 5 A FARAE IR | T
KIHHE . vmPFC X NAA/Cr (B FAK LA 2 1L 77 FT3 7K F
TR, Hrh, vmPFC X NAA/Cr {8 AR E N 5
OCS Tl 37 A G 1 S S A ek s, BA 1R
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