2025-05-29 09:09:44 R https://link.cnki.net/urlid/34.1065.R.20250528.1319.019
ZMEMKFF®  Aca Universitatis Medicinalis Anhui 2025 Jun;60(6) - 1105 -

Ok EF#HR O

J QAL AR 58 TPO-ADb B ATk 101
A i 3 A% £ 55 1)

2= R PR, TR, EEKC, fEkE
(B TESRFHE—WEEREA, S0 230031228 ¥ EHXEHE—GRESK, S0 230031)

WE BM CRAREL 00T R0 B R IR S0 Y W 4 4 ( TPOAD ) PH A 22 U1 1) LT PN RRAE 14 A 0 b 5 4 S AR 3
B R RS R T AR 58 AR IR IR Z R R . Ak BERR ARG RAT FR IR T A8 BBt (ARl (9 4 g 7 48 2 40, Ak 3
TPOADb 45543 R BHPE L A BAPELE , SR FBORA €833 5 15106 A ( LC-MS/MS ) B2 R 43 #4122 43 M35 AT i 1) 22 57, st AR S I 5 2
FA B R (KEGG) Bd i xd 22 S A it AT A hE B w0 e S8R S IRAUAH LL , TPOAD A2 4 il ¥ N AE 76 79
Tl . 25 22 ST, Hodh BRI 20 B, R IREK 59 B, KEGG & 8200 4l 5 s i 20 22 AR 8090 &% 21 4 2 0hg
1255 TPOAb AHIC Y 22 AR 31 B, Hop R AEAHIC 6 Ff, SR SC 1Y 25 Ffr s AR B & S 0 Br gl SRR B X sk 22 AR 5
I BENR G G, A2 R o 2R RN 57 R 1 2 W 5 i, 4 S g 10k JUL I ( GPL) -4l 2 45 1 B i g 28 AR & 18 25 DI AH ¢
£ UTURFT TPOAD PHMEZ A LS N AT 838 25 5 A B A DG A 38 5, s e i i) A8 b 5 BR IR D B S I
LG f e A G

KA HURME T S ALY RSB AR UR 00 5 MV 5 A QU A 27 5 SR UR 25 Ry 5 A Qi

HESES R7IL59

TEARERD A TEHES 1000 - 1492(2025)06 - 1105 - 08

doi: 10. 19405/j. enki. issn1000 — 1492. 2025. 06. 019

IR I 7E 7 B 01 4 P AR 3, T BRAERE T P AR 92 5 4% TPOAD 41 B W 4 1
WRIT, S M AR AL s GRRE RIS LI i BT B g
OB, (7504 A 0 PP R M 30 B 58 3 3 L A e
SN AR R R Ry | PIRRSTTE
REIR R AE RN 4% s AR R I AR TIBEIT 1.1 OISR #2023 4£3 A—10 A F2#
HERY RS2 2.4% o HURIRA SIS (thy- o 2 o5 — R BEBE 0 R 72 K3 AR R D
oid peroxidase, TPO) HLI (TPOAD) BN B F R gkl 5 ~ 12 w10, 10 % BT 41 2
Pk B R IR % 9% (autoimmune thyroid disease, Al- SIS 2R BT VK B 45 50 (body mass index,
D) Y TEARANY *TPOAD IS SRR mvir) e v, 58 22 40D R IR B
éﬁ%m@ibﬂﬁﬂ$ﬁi ) o Eﬁ%%fﬁﬁfﬁfﬁ%ﬁlﬁ *ﬁ{ﬂﬂﬁﬂ%m{%,ﬁ%ﬁ TPOADb éﬁ ﬁ’j{] TPOAb BE”%
AR RERR 022 IS R A B URARNE sy et )20 (11 TPOAD [ HEZ0E] (61 BRL) 20
B I RIS o IS G TPOAD B gy g g g o, a0 A BRI D SR
XPREIR LA (B IEZ T, % 50T s 6 s 12 8.3 S @ %
BRSCRUICHIALEEOR T TPOAD IR o o o R vk R L

2025 —04 —20 Bl RIRBRAN I 25, © HIES NG IR, &%

SE4 T H 2R B R MR BB H (45 0XXT2020067) ;% FME IR AT HEBRbRUE : © AL RSO AT R &
A A SRR S B 5T A (45 2023AH050853 HE WNIENR ;@ H R ZERLOM LS T V8 %R %™
2ORNTOSOTSN) RO DI WEI R BN RS SRR R 5 ) T 3 H A AT
AHW]2023A30188) ; % & A R B % K & (% 5. PR .
Josossors0) . AT RERS IR IR A5 R T @ A A S A

BRI 2 Ao, YEI B S0 KNI WP E . AP RE LR BEZ R —
AR, 5 WS, PEE 2k S0, 38 03 1E % , B-mail ; chuji- Rt & I e PR 2 AR B R D1 St v (41t 5 :2023AH-11)
jun8888@163. com i Z R & IS B R E .




- 1106 -

ZHEAKFFIR  Acta Universitatis Medicinalis Anhui 2025 Jun;60(6)

1.2 7Hi&
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Tab.1 Mass spectrum parameters

Parameter Positive Negative
Spray voltage (V) 3 800 -3 000
Capillary temperature ( °C) 320 320
Aux gas heater temperature ( °C) 350 350
Sheath gas flow rate (Arb) 35 35
Aux gas flow rate (Arb) 8 8
S-lens RF level 50 50
Mass range (m/z) 70 -1 050 70 -1 050
Full ms resolution 60 000 60 000
MS/MS resolution 15 000 15 000
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Tab.2 Comparison of general data between the two groups[ n =20, M(IQR) ]

Groups Sample size (n) Age (years) BMI (kg/m?*) Days of amenorrhea ( days)
TPOAD positive 20 30.00 (6.25) 21.90 (1.53) 43.00 (22.75)
TPOAD negative 20 29.50 (1.00) 21.05 (2.18) 43.00 (9.25)
Z value - -0.273 -1.584 -0.760
P value - 0.799 0.114 0.461
A B
50+
100}
~ o} ~ 50F
g0 g
& Qc =
=3 NC s 0 NC
8 PC 8 PC
&-50r & 50t
-100F
_100 i 1 1 1 1 1 1 1 1
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PC1(11.2%)

PC1(11.5%)

1 BEFEARFIFEAMNEFEAREN PCA E
Fig.1 PCA plot of overall samples and two groups of serum samples
A: PCA diagram of all samples; B: PCA diagram of serum samples of the two groups; QC: QC sample; NC: TPOAb negative group; PC: TPOAb

positive group.
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Fig.2 OPLS-DA score plot of two groups of serum metabolites and the permutation test plot of the OPLS-DA model

A OPLS-DA score plot of two groups of serum metabolites; B: The permutation test plot of the OPLS-DA model; NC: TPOAb negative group; PC:

TPOADb positive group.
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Fig.3 Volcano plot and clustering heatmap of differential metabolites between two serum groups

A: Volcano plot, where red dots indicate up-regulated metabolites, blue dots represent significantly down-regulated metabolites, and gray dots denote

non-significant metabolites. Each point corresponds to a metabolite, with the horizontal axis displaying log, (FC) values from two comparisons and the ver-

tical axis showing —log,, (P value) ; B: Clustering heatmap, with color gradients from blue to red indicating metabolite expression levels, with red repre-

senting higher abundance and blue signifying lower abundance of the differential metabolites.
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Fig.4 Correlation diagram of differential metabolites between two serum groups
Pearson correlation coefficient was used in correlation analysis to measure the degree of linear correlation between the two metabolites, with red indi-

cating positive correlation and blue indicating negative correlation; the larger the dot, the greater the correlation coefficient between the two variables.
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Fig.5 KEGG bubble chart and KEGG enrichment analysis circular diagram of differential metabolites between two serum groups

A: KEGG bubble chart. The x-axis represents enrichment score, while the y-axis displays the top 20 pathways. Larger bubbles indicate a greater
number of differential metabolites associated with the pathway. Bubble color ranges from blue to red, with a smaller enrichment p-value reflecting higher
statistical significance; B; KEGG enrichment analysis circular diagram. The diagram comprises four concentric circles. Outer circle ; displays enriched
classifications; the scale indicates the number of metabolites, with colors denoting different categories. Second circle:shows the number of metabolites in
the background for each classification along with the P value; longer bars indicate more metabolites, with color intensity ( red to blue) indicating P value
magnitude. Third circle :illustrates the proportions of up-regulated (light red) and down-regulated (light blue) metabolites, with specific values provided

below. Inner circle;represents the Richfactor value for each classification, where each grid unit of the background auxiliary line corresponds to 0.2.
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%3 5 TPO-Ab 18X HE RN GFEE KX N E FR G
Tab.3 Differential metabolic pathways and corresponding differential metabolites associated with TPO-Ab

Metabolic pathway Hits/Total P value Impact Corresponding differential metabolites
Glycerophospholipid metabolism 33 0.000  0.262 i:;iidn;}ylzj;ﬁ;:m + 1-Acylsn-glycero-3-phospho-
Valine, leucine and isoleucine biosynthesis 1/8 0.025  0.000  L-Valine
EX;:}}ZSTP hatidylinositol (GP) -anchor /15 0.047  0.006  Phosphatidylethanolamine
Glycerolipid metabolism 1/16 0.050  0.012  Phosphatidate
40 - WL 2R R R A B IR AT AR IR 2 fig 58
X BEAARA I 265 1) 52 M) S Gk Se AR X i L& & T
35+ [ERENA o BIFFE e I AR BI F J05 0 FH U e ARG
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Lo= P s P R % S e FE 9% B 2 {114 s E XU, Ry Il
0 o_l()5 ()_Il() ()_I15 ().Iz() 0,25 %l@%ﬁ R IT i 'fi@ EENNER %[“] o Han et al e X
Pathway impact TPOADb BHPEFIFIME LA L (9 el A2 2 o0 B, &

E 6 5 TPO-Ab 18X E RN HME R GHE A H ST E
Fig.6 Topological analysis diagram of metabolic pathways
related to differential metabolites associated with TPO-Ab

The circles in the figure represent matched metabolic pathways. The
horizontal axis indicates the pathway impact value, with larger circle areas
corresponding to higher impact values. The vertical axis represents the P
value, which is related to the darkness of the circle color, where darker

colors indicate larger P values.
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Exploring the impact of positive TPO-Ab on the serum
metabolic profiles of pregnant women in early

pregnancy based on metabolomics
Li Yun', Liang Chengcheng' , Wang Xiaoyu®, Tong Jiaxin®, Chu Jijun'
(' Dept of Gynecology ,The First Affiliated Hospital of Anhui University of Chinese Medicine, Hefei 230031
*The First Clinical Medical College of Anhui University of Chinese Medicine, Hefei 230031)

Abstract Objective This study employs metabolomics to analyze the characteristic biomarkers and metabolic
pathways in the serum of pregnant women with positive thyroid peroxidase antibodies ( TPOAb) during early preg-
nancy. The objective is to explore the relationship between thyroid dysfunction and maternal-fetal health. Methods
Early-pregnancy women undergoing antenatal check-ups for thyroid function and antibody testing at our hospital
were selected. According to the TPOAD results, participants were categorized into a TPOAb-positive group and a
TPOAb-negative group. The serum metabolic profiles were analyzed using liquid chromatography-tandem mass spec-
trometry (LC-MS/MS) technology to identify differences between the two groups. The Kyoto Encyclopedia of Genes
and Genomes (KEGG) database was utilized for metabolic pathway enrichment analysis of differential metabolites.
Results A total of 79 significantly different metabolites were identified in the serum of TPOAb-positive pregnant
women compared to the control group, including 20 upregulated and 59 downregulated metabolites. KEGG enrich-
ment analysis indicated that these differential metabolites were mainly involved in 21 key metabolic pathways. A-
mong the metabolites associated with TPOAb, 31 were identified, with 6 showing positive correlation and 25 show-
ing negative correlation. Metabolic pathway enrichment analysis revealed that these differential metabolites were
closely related to Glycerophospholipid metabolism, Valine, leucine and isoleucine biosynthesis, Glycosylphosphati-
dylinositol ( GPT) -anchor biosynthesis, and Glycerolipid metabolism pathways. Conclusion Significant differences
in metabolites and their associated metabolic pathways are identified in the serum of TPOAb-positive pregnant
women during early gestation, indicating that these metabolite alterations are closely linked to thyroid dysfunction
and maternal-fetal health.
Key words thyroid peroxidase antibody; early pregnancy; serum; metabolomics; pregnancy outcome; metabolic
profile
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