T 3 R R R 2 CE ARBL 21O 5546 45 6 1
- 864 - Journal of Nanjing Medical University (Natural Sciences) 20264F6 H

- U5 R -
FERFHE B PRME R AL ERNERABFSR

AT REMLE OELE B AR, A
BRI IR BB LR ILIE 1% 223300 MBS RS ZIHCEBE LR 105 % 223300

[ ZE] B89l ERAAITHOR, Rk )Lz RS S P X1 524 (childhood obesity comorbid with central preco-
cious puberty, CO-CPP) I3 £ A MIAR 54, IR 2R 22 57 I8 K 5 0 M SR I PR T AR 2 F CO-CPP S R 3 AN U8 (1 mT AT 4,
NI RSB SRR RS . F53%: B 2024 5 1 H—2025 5 6 & Ol 2 T B st BE R RS2 B Ja v 22 55 — B e ) LR 08 1142 1Y
6~8 2 JIEL M £ 20 ], AR 2 15 A5 I A AR P 4 L 24 Ceentral precocious puberty , CPP) B4 JE P P . 24 (peripheral precocious
puberty, PPP) 43 Jy CO-CPP £8 (10 471 ) F AL it 4k 28 4 Ji 44 44 . 24 (childhood obesity comorbid with peripheral precocious puberty,
CO-PPPYH 1061 o HLELPIZH —MBUIG R BURE, RAEMIE FEA AT AR RE R g BT 22 0 W o 05208 22 53 I 0 S O R 32 ik 3 A AR ALE
(receiver operating characteristic, ROC) HI 2k 43 #, 32t — D 45 & 1 PR ¥ 47 8 i — 76 Logistic [H] 44 S 64 TN ALY, HHF RIS
ROC 73 Wi TN AL RE . £5 3R« IR B2 2 W S 36 5 Hh 42 Fh 22 5 3 v R IR I 20 7, FL AP A I (ceramide, Cer) B
Jg B L (phosphatidylcholine , PC) 3R IA 11 , B 5 Bk £, B2 % (phosphatidylethanolamine , PE) 3K R i o Cers PC PE F T
CO-CPP I ROC Hi £k NI B (area under the curve, AUC) 7379 0.810.0.798.0.834, 25 J Lt R 47 141 5 24 fiE (P < 0.05) . Cer
DA FE A 1A 2E Bl 2% (uteinizing hormone, LHD PR A AUC W]3£ 0.970. 4518 : CO-CPP L EAR N 5 HF WK B MR 58
HR T Cer\ PC 4234 LR, PE 23K T, LR BRI 1109 CO-CPP (¥ AL EW) A ARG - Cer A BEAL LH (K12 5 2 REDE T 5 —
JE DR » FAT B O PR 7

[RHEIR] LR VR 2 S R4 JLE

[(FESES] R725.8 [ZmkERERD] A [XEHS] 1007-4368(2026)06-864-09
doi: 10.7655/NYDXBNSN260112

Lipidomics analysis of childhood obesity comorbid with central precocious puberty
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[Abstract] Objective: This study employed lipidomics analysis to systematically screen potential biomarkers of childhood obesity
comorbid with central precocious puberty (CO-CPP), and explored the feasibility of combining these biomarkers with disease-related
clinical indicators to provide new evidence for early identification and warning of CO-CPP. Methods: A total of 20 obese female
children aged 6 to 8 years who first visited the Pediatric Endocrinology Clinic of the Affiliated Huai” an No. 1 People” s Hospital of
Nanjing Medical University between January 2024 and June 2025 were enrolled. They were divided into the CO-CPP group (n=10) and
the comorbidity of childhood obesity comorbid with peripheral precocious puberty (CO-PPP) group (n=10) based on the presence of
central precocious puberty (CPP) or peripheral precocious puberty (PPP). General clinical data were compared between the two
groups, and serum samples were collected for non - targeted lipidomics analysis. Differential lipids were screened using receiver
operating characteristic (ROC) curve analysis, and a combined predictive model was constructed with clinical indicators via binary
logistic regression, followed by further combined ROC analysis. Results: Lipidomics analysis identified 42 lipid molecules with
significant differences. Among them, the expression of ceramide (Cer) and phosphatidylcholine (PC) were up - regulated, while the
expression of phosphatidylethanolamine (PE) was down-regulated. The area under the curve (AUC) of ROC for predicting CO-CPP by
Cer, PC, and PE alone was 0.810,0.798, and 0.834, respectively; all of which showed good discriminative efficacy (all P < 0.05). The
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AUC of the combined prediction model of Cer and the basal level of luteinizing hormone (LH) was 0.970. Conclusion: In girls with

CPP, the expressions of Cer and PC, the key lipids associated with pubertal development, are up-regulated, while the expression of PE

is down-regulated. These lipids may serve as potential biological markers for CPP. The discriminative efficacy of Cer combined with

basal LH is superior to that of single lipid indicators, showing good potential for clinical application.
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Table 1 Comparison of basic information between the CO-CPP group and CO-PPP group
Variable CO-CPP(n=10) CO-PPP(n=10) Test Statistics P
Age(years,x £s) 7.38 £0.62 7.12 = 0.65 1=2.093 0.051
Height(cm,x + 5) 136.39 + 6.96 127.75 +4.43 t=3.310 0.004
HAZLM(Pss, Pr5) ] 2.04(1.09,2.60) 0.97(0.16, 1.836) z=—1.965 0.049
Weight(kg,x £ ) 38.74 +4.35 35.17 £3.08 1=2.119 0.048
WAZ(x £5) 2.56 £0.49 2.50 = 0.69 t=0.210 0.836
BMI(kg/m®, x £ s) 20.74 £ 1.92 21.58 £2.17 1=-0.918 0.371
BAZ(x +5) 2.11+£0.52 2.49 +0.79 1=—-1.272 0.220
BA[years, M(Pss, Ps5) ] 10.25(8.98,11.0) 8.45(6.80,8.80) z=-3.053 0.002
BAILM(Pss, P35) ] 0.33(0.18,0.40) 0.18(0.06,0.25) z=-2.427 0.015
IGF-1(ng/mL,x £s) 273.11 + 111.87 208.80 + 52.62 1=1.645 0.117
LH[IU/L, M(Pss, P3s) ] 1.14€0.32,4.00) 0.13(0.06,0.27) z=-3.408 <0.001
FSHLTU/L, M(Pas,s P35) ] 3.35(2.30,5.99) 1.68(0.52,2.80) z==2.117 0.034
E2[ pg/mL, M(Pas, Py5) ] 13.65(8.55,41.50) 4.97(2.80,15.78) z=—1.965 0.046
OVImL, M(Pss, P35) ] 4.08(2.44,5.72) 2.26(1.35,3.18) z=-2.192 0.029
PRL[ng/mL, M(Pss, Pys) ] 10.66(6.34,15.30) 9.01(5.54,18.53) z=0.000 1.000
UV(mL,x +5) 2.84 +1.05 1.11 £ 0.61 1=4.496 <0.001
FPG(mmol/L,x £s) 5.18 £0.47 4.66 +0.53 1=2.270 0.036
TGLmmol/L, M(Pss, Pr5) ] 0.82(0.59,1.29) 0.64(0.53,0.82) z=—1.209 0.226
ALTLU/L, M(Pss, Pss) ] 13.00(5.00,21.00) 12.00(2.60,21.40) z=—-0.303 0.762
ASTLU/L, M(Pss, P35) ] 20.30(15.60,25.00) 21.60(18.20,25.00) z=-0.756 0.450
INS[ pmol/L; M(Pss, Py5) ] 114.45(55.70, 147.25) 63.05(43.90, 85.27) z=—1.663 0.096
TBIL[ wmol/L, M(Pss, Pys) ] 7.80(5.40, 10.20) 7.90(5.00, 10.80) z=-0.113 0.910
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A: Quantitative intensity sequencing analysis. B: Distribution of lipid quantification values. C: The proportion of response intensity RSD corre-

sponding to spectral peaks in the quality control sample, with the purple portion excluded.
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Figure 1 Comparison of lipid quantitative analysis between the CO-CPP group and CO-PPP group
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Figure 2 Lipid classification and correlation analysis between the CO-CPP group and the CO-PPP group
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Table 2  Correlation analysis between Cer and clinical in—

dicators

Indicator r. P

LH 0.52 0.02
INS 0.46 0.04
FSH 0.22 0.36
oV 0.09 0.68
uv 0.36 0.11
E2 0.41 0.08
TG 0.19 0.43
TBIL 0.20 0.42
BA 0.38 0.10
BAI 0.22 0.36

R3 B—IEIRRIKEIEARTTN CO-CPPRIROC # £k
Table 3 ROC curves for single and combined indicators in

the prediction of CO-CPP

Indicator AUC95%CD Cutoff value P
Cer 0.81000.620-1.000) 6.98 0.010
LH 0.950(0.860—-1.000) 0.32 0.001
INS 0.72000.484-0.956) 92.50 0.090
TG 0.66000.403-0.917) 0.83 0.226
TBIL 0.515(0.253-0.777) 6.80 0.910
LH+Cer 0.97000.902-1.000) - <0.001
INS+Cer 0.820(0.634-1.000) - 0.016
TG+Cer 0.820(0.629-1.000) - 0.016
TBIL+Cer  0.81000.618-1.000) - 0.019

%4 Cer. £HfiLH 5 CO-CPP XEHIZIT Logistic mYIH 4
Table 4 Bivariate logistic regression analysis of Cer, basal

LH in CO-CPP girls

Omnibus Nagelkerke  Hosmer-

Variable Coefficient

test R Lemeshow test
Constant —-80.552 P<0.001  0.807 P=0.773  0.264
LH 23.866 P<0.001 0.165
Cer 10.599 P<0.001 0.287

4-hydroxyphenylglycol, MHPG) , & BLME i H A J5 26
25 K NE/MHPG LUAE K Th i, $2 78 - 0 32 ik 242
WO 56520 RN 25N R, S o B . 1B
PERELIT PVN 1) Cer & ik 75 ] 56 4 ELWT 51 53 Rl 2o
T2, #E PVN-Cer 18 B A 1Z VR 50 D08 . JEREL
R, 1 & I IR R (free fatty acid, FFA) 7]/
N Cer & SR, L k& g A2 (e 2 Cer &
B, 3K A BE & Cer /5 CPP [ G SL Al . o) — Fob
Cer & B A2 /& #H W5 MR 22 B W G 8 70 W N Cer, Joid
A2 1] 4 i 98 SR FE K] - (tumor necrosis factor-alpha,

TNF-0) %5 2 5E (S 505> e TNF-o —Fh 3 B i 4
9255 240 L 4 A RO A 98 200 PRI 7, 7 A R 3 40 ) i
B RESRA W TS RGN
G 5 AP A o B JHEAR AR U 3R L 1) O
NG T2 257, R EY, B EDEIR
PUI e H 23 Cer BI/K P BE IR, 51140 2 AR R
9 B B AR A Cer AP BEE TR, fERIfE
ERRIG T IR, B I Cer MR FE 5 35 FRAIC, $2R8 1%
25T BEAE I S Cer AR B HEAR I ZEELDY . 5
AW TR, IOH] Cer I AE P A BTG 4% AR &
12 CUNER T Cer B RI2D WA BCE R B R 5 5
SRR, F G, FEARMERAS T, FFA B S8ER
i 7] 43 R B Cer A1) G B, BUE Cer 59 B A,
ho A Z 8L . CBE 28 Bt % (hexosylceramide,
HexCer) /& Cer ) T U#HEEALAT AW, B 748N, 10
BEPEIR 25 R 5 HexCer [1] Cer %% 4k 1 72 7 B8 ik , 5
3 Cer BB A HexCer A X 98020 o 3 % B (19 4R 14
AR Ak T 4 A a3 i B R HE L R A I R
I RS T . RS, CO-CPP 2H 1) Cer & &
BT XTI, RIUA Cer 41:2;30ICer 181520/
23:1; 0 34 )1, H HexCer 42:3; 30IHexCer 16:2; 20/
26:1; O #1 HexCer 40:0; 40IHexCer 18:0; 30/22:0;
QQOH) B ZUa/b, #2758 Cer & BUIE I, 25 B 5 & /3
R,

AW FCIE K I, CO-CPP 4 PC &5 B T X R4,
PE & &K T % B8 41, H CO-CPP 41 PC/PE b {8 Tt
1o PCHIPE 2 40 M S i) B R Rl 70 o BRI 9T
F U, B RN 2 TR PROPG RE 2 1) I e PC KT R
Fhin, B RS F SUS s 200 5%, @i E S LA
JFEE Cer FH 28 01 R JBR 5% 25 HK40Y s PE & B Peyt2 44
B R/ RO R BB S =Y. B
R B AT HE CPP kA . BhAh, AAEWF R E
7~ > WE P K JBK 2 (endogenous cannabinoid, eCB) %
4t 5 Kisspeptin % IAH G, HiE 144> 1% GnRH #1 £
TR AE AP B i B D (phospholipase D,
PLD) Z 54k eCB iE V7> TR UL FE, W& 1 B
Al eCB I ME 4> FAE K. PC.PE & & & HL{EAL
P27 PLD 38 B PR 52 2406, 7T 58 5 8 eCB R AR
GnRH #f 28 7e 40 i1l Jak 55 M M 51 &2 CPP, 5 & &0t 72

T B

YT Cer 7E B S CPP & Jp 1L 72 v 2 4% 6 52
YER, AW 504 oo S2 o A% O TR S o Cer 1)
ROC 145 4> 71 5 7~ 2L AUC {8 5 0.810, F B H 2 X
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SPRZEI RAFFEAR . LH ZERIE +Cer BX & T CO-
CPP [f] AUC 4 0.970, & T LH ZE R . Cer 1 —fi 15
F Cer 55 FoAth I PR 15 #5156 & B AUC, 3275 #1501 R g
$&Tte JT Logistic [A1 97 #1452 AH 5% B 5 32 75 1%
PR B AA B2, A ROR RIF, 45 B MRS
T AT T RIGLRE, 5 AN .3 (P> 0.05) 1]
RE S REAE DA K.

R BT REH Bl T B CO-CPP 9 A9 AL
i, 9 CO-CPP )12 b $& (3 #5 AE W hs B, IF
WREMAREY S CPP AH K I PR 45 b5 5K 5 44 1 31
MR R TT R KRS T RRME: &
Jo, ERARIINIE T L 20 A, BRI 1 45 R 1
AR S W E . HR, AR D, 2R R f 1k
i RFEAR AU . 5 =, RIEHIIKEFRAFE R,
AR IEE L.

B2, RHFFUR A CO-CPP AT CO-PPP (] %
HITRE T IRRIENR U 200 #r s 45 B AL IR ot
A 25 72 7, MBI T AT REAE S IR DS B IR
Ji 2 A 2 LH B {E -5 Cer XA T CO-CPP (1)
WA, BN RS IR S % .
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