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CTRP9, Ghrelin, TSH, TPO-AbS I R FIKBR T BERUR IE B& THIREE BRI K 5

HAER,X #H.R &

(RaPH LR AR EE FEBE - 473009)
. B & T IRIBNEIG R RIS RE R AE (SCH) BR % C 1My sE R THH2 B 99 (CTRPI) , B YL %
(Ghrelin) , 22 FR BB (TSH) | AR ALK (TPO-Ab) K T R H S IEIRES R R F . 7 ik $55284
HEURIISCHIR B LM NS A B4 s A A9 Bl [R] : 20234 1 H—20244E8 H 5 BERs v P i Lo BEBe . 53 e
[FI01528 4 P2 RS A5 E 2 i E A IREL . 46 % AZH2RJG AM G R A2, i T LM 5 Ghrelin, TSHAF:
TPO-AbBHE 5 HL AR , BAR T ARIGYT4L, MECTRPOK NI, L T RIGITH (P<0.05), HEBERIGIT
L IRITAA R IEIRES R B R AR SR (P<0.05) . AT HREE, o IEH AN REE R &5 Jm) S R HE 38 i Ghrelin,
TSH/KF- TPO-AbBHE 5 L 83 &, MLECTRPIZK- AR (P<0.05) . HHAEE AT LIRSS 4L, AS RAE DRSS JRy2h ifiL
IHCTRPI/KF- AR, i Ghrelin, TSH/K -, TPO-AbBH T 4 L4 8 55 (P<0.05) . £ HIROCHIZ 2 HTCTRPI,
Ghrelin, TSH, TPO- AbRfjt K Bk A 46 M AHE IR IS CHER F T OR 45 R T 1, 4k TR BL(AUC) 5351
0.732,0.738.,0.735,0.709, 0.857 B A MAUCH: 55 (P<0.05) . 44 it iGyT , AR Uk ISCHME I i 745
PR, B EIRES JR) , LA, SEURIHS CH RT3 y™ I ek Al AS R 45 JRy IR, IS CTRPI , Ghrelin, TSH, TPO-Ab
ACPAERENRIBISCHE & rh 34 280 5 305 , BB & e A B T I ORI SCH S U IEIR S5 A
DBk RO PR PR RS RE DGR AE s C1a MR FERRFHIOR R 195 B UL s 2 FURIBRIEER s R 4
AL s I URES =)
thE 52 R714 SCHkbRIARS: A ST s 1004-6879(2026) 03-0206-05

The relationship between CTRP9, Ghrelin, TSH, TPO-Ab and pregnancy outcome of subclinical
hypothyroidism patients
TIAN Xinyuan, SHI Yang, ZHAO Zhe
(Department of obstetrics and Gynecology, Nanyang Central Hospital, Nanyang, Henan, 473009, China)
Abstract : Objective To analyze the levels of Clq tumor necrosis factor-related protein 9 (CTRP9), ghrelin, thyroid
stimulating hormone (TSH), and thyroid peroxidase antibody (TPO-ADb) in patients with subclinical hypothyroidism (SCH)
during pregnancy and their relationship with pregnancy outcomes. Methods 528 pregnant women with SCH were included
in the study as a case group. The time of inclusion was from January 2023 to August 2024. The hospital was Nanyang Central
Hospital, and another 528 pregnant women with normal prenatal examination were selected as a control group. Results After
2 weeks in the group and after delivery, the serum Ghrelin, TSH and TPO-AD levels in the treatment group were lower than
those in the untreated group, while the serum CTRP9 level was higher than that in the untreated group (P<<0.05). Compared
with untreated group, the total incidence of adverse pregnancy outcome in treatment group was lower (P<<0.05). Compared
with the control group, the total incidence of adverse pregnancy outcome, serum Ghrelin, TSH levels, TPO-AD positive ratio
were higher and serum CTRP9 level was lower in the case group (P<<0.05). Compared with the group with good pregnancy
outcome, the level of serum CTRP9 in the group with bad pregnancy outcome was lower, while the levels of serum Ghrelin,

TSH and the positive proportion of TPO-Ab were higher(P<0.05). Draw ROC curves to analyze the predictive value of
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CTRP9, Ghrelin, TSH, and TPO Ab detection alone and in combination for pregnancy outcomes in SCH patients during
pregnancy. The area under the curve (AUC) is 0.732, 0.738, 0.735, 0.709, and 0.857, with the highest AUC for combined
detection (P<<0.05). Conclusion After treatment, it can stabilize the level of serum indicators related to SCH during

pregnancy and improve the pregnancy outcome. In addition, SCH during pregnancy can increase the probability of adverse

pregnancy outcome, and the serum levels of CTRP9, Ghrelin, TSH and TPO-Ab are all abnormally expressed in patients

with SCH during pregnancy, and the combined determination is helpful to improve the pregnancy outcome of patients with

SCH during pregnancy.

Key words: subclinical hypothyroidism during pregnancy; C1q tumor necrosis factor related protein 9; ghrelin; thyroid

stimulating hormone; thyroid peroxidase antibody; pregnancy outcome

MEIREPR R BR D AE AR SE (subclinical hypothyroidism,
SCH) & DA {51/ R fR A 2= (thyroid stimulating hormone,
TSH) KPR i A 12 B R B —Fh R BR D e 5
WRE, o fEsE k30 18] LS CH W] Bk 5 PR 20 il 7=
He H DU S BOTR 18 P bk T 4 A i 1 A G , 0 BE B A
AR fEFE, ClopIRsER FAH£ & 199(Clq tumor
necrosis factor-related protein 9, CTRP9) S FIGERZ S H
K Faia , 25 BENZA R YR i, BAEVFZ 9%
R R R I e Rk SCRRIRGE', B YL
%: (growth hormone releasing peptide , Ghrelin) 7E8E Bz 301b Pk
Joi IR AR, B 5 IR IUBR 5 R ACDUH G . FR R
ALl (thyroid peroxidase antibody, TPO-Ab) &AL
b R ERT AR BRI S AL B = R 1 E S bR, &
L5 AR B B S L, I 5 [#2SCH, fHCTRPI,
Ghrelin, TSH, TPO-AbIk & fE AT UK IISCH B F I Ui 4 Jey
e AL R ANERE . ADFIEAIANS28 B DR HISCH
BB HITUIE, BAERE 00T LR ARxHEIRITSCH
BB UCIRES R TR, BRARGE AN TS
1 #EREFHE
L1 —& 3

P S28 BIEURIVIS CHAER B A BIH AR ST, ARG
BH R EEIERZ ZMIRIT , 53 AR YT (401461]) FiR
YT (12761) s PSR FIE TH] - 2023451 H—20244-8 H 5
S BIE R ER B - p BH DR e . 55 e IR] 91528 44 7 Hif
KA IEH 2O E AT IR, A A BRdE - (1) BEURITIS CHAF
AT AR s (2) & ifn Akt fn ThEE ¥ T 5 (3)
18 % s 18 57 LA L5 (4) Fn i RI R & 1T An s Rl 245 5
(5) FUIRIENRS . HERRARUE: (1) PR 2 B RISy (2)
AT s (3) BA LI s (4) DEEAIEN , Afg

SMANHEATIER RS, AV b i DB
EE RS,
12 Fik
121 BATH S, RS wREIFER DL
P D AR AR 1L 375 T S HA T v 2 il 2 FRIR R 3 B v Y
2577 %, TSHAR V- K FIERF 55 %00 BRI, 35 B
50 pg-d HRIhEFIE  TSHAKE R T8 mU-L'i, %1875 pg-d”
WG, Z G AR LR AR ARG T B 2 50,
A7 Ja HURBRDDREIE B B nl (525, B i1 2400
ERTATRIEN G IR AR BRI ™ S 4R % . SCH
K
122 £2i#CTRPY Ghrelin, TSH TPO-Ab  AZHHH A4H2
JEG 53t e, ot 95 B AF 90 %of 5 4 e ok af 6 1 7R B8
6 mL, 4> B ML (3 500 r-min™, 10 min, 10 cm) , & I IfiL 75
CTRP9, Ghrelin, TSH, TPO-AbsK -, ¥ il 75 7 : ik %,
PEWZ AL ; P TPO-Ab/KFE=>34 TU-mL " B A[ PEAg
oA,
13 %t¥75ik

KR SPSS 26.08- PBEATALER . HHECBOR M (%)
For, ST ULy s U, 240 1A FL 3R DAy B 5 s i
BORHIRM IE & 5045 , DA (725) o, 340 ] LR FH L
70T, UFEOR M LA T oA %, R MedCalc
1.4 52 18 % TAERME (receiver operating characteristic,
ROC) HZ5 Hr il . P<0.05 4 2 HA GE T2 X,
2 HR
2.1 WS EFH

Him &G R TR, ER LG ¥R X
(P>0.05), W#1,
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A1 BARTH
HiH THIT4L (n=401) RIGITH (1=127) XTI (n=528) V4 P
R (rts, W) 30.26+3.59 29.8043.62 29.88+3.33 1.647 0.193
B (7+s, B) 24.35+1.66 24.27+1.72 24.26+1.55 0.372 0.689
>3 59(14.71) 20(15.75) 68(12.88)
BEA IR [(%), R 1.042 0.594
(7R a0, %1 <3 342(85.29) 107(84.25) 460(87.12)
NN i 41(10.22) 10(7.87) 47(8.90)
BEAER ™ [n(%)] HAA ™ 32(7.98) 12(9.45) 39(7.39) 0.798 0.671
x 328(81.80) 105(82.68) 442(83.71)
) 102(25.44) 33(25.98) 109(20.64)
H X% Y . .
SCH S (%) T 299(74.56) 94(74.02) 419(79.36) 3619 0.164

22 & FimFek b 57 48 4 % CTRPY, Ghrelin, TSH, TPO-Ab
K-F
RITHANA2RE G )G AR M EGhrelin,

TSHZKF-, TPO-AbBHH: 5 ELSAFEAK, AR T ARG T 1l
HCTRPOK T, s ARG (P<0.05), K2,

&2 &AmAekis 4 F CTRPY Ghrelin, TSH, TPO-AbK-F
iH I ] THIT4L (1=401) RIGIFAH (2=127) vy P
PNilin) 9.87+1.22 9.75+1.23 0.964 0.335
CTRPY(7+s, ng'mL") A4 2 Bl 14.15+1.74° 10.1241.58 23.240 <0.001
o A 13.59+1.84° 10.04+1.65 19.409 <0.001
A4l 1065.03£152.49 1064.78+153.48 0.016 0.987
Ghrelin(7+s, pgmL’) A4 2 Bl 489.15+52.48" 1058.64+138.49 68.387 <0.001
NG 506.48+55.48" 1059.34+142.77 63.885 <0.001
A4 5.58+0.68 5.46+0.81 1.652 0.099
TSH(7+s, mIU-L") A4 2 B 2.510.26° 5.29+0.25 105.971 <0.001
M 2.69+0.31° 5.3240.26 86.448 <0.001
AL 226(56.36) 65(51.18) 1.045 0307
TPO-Ab FH 1 [2(%)] A2 HA 129(32.17)° 54(42.52) 4.562 0.033
)G 132(32.92)° 56(44.09) 5.255 0.022
i 5 AWK, P<0.05,
23 &FfeRG T EERER
M T ARIBITH, BT A RIEIRES R SRR (P<0.05) , 34,
fik(P<0.05) , W33, A4 At BuERE R [1(%)]
A3 Rk FEERER [1(%)] HiH WO (=528)  AHWRA (n=528) 7 P
WH B A0)  ABIAL@-2) 7 P Keedikm - 120.27) 4076)
TR, 4100) 8(6.30) hﬂ}&ﬁﬂm 15(2.84) 4(0.76)
HER 5 L 4(1.00) 11(8.66) ARG 9(1.70) 3057)
Ep iR 3(0.75) 6(4.72) i 6(1.14) 10.19)
o 2(0.50) 43.15) %&JL%;E‘ 8(1.52) 2(0.38)
WHEILEE 2(0.50) 6(4.72) t L 13(2.46) 2038)
LB 30.75) 10(7.87) HﬁJ L&l 20(3.79) 5(0.95)
1L 8(2.00) 120.45) BRE 83(15.72) 21(3.98) 40.999  <0.001
BRA 26(6.48) 57(44.88) 107.340 <0.001

24 Falmfest B m iR s B
R Tt B, o B2 A BB DR 45 D) J R M 3 iy
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A5  FAPliafest 8 €& CTRPY, Ghrelin, TSH, TPO-Absk-F

HiH B4 (1=528) XA (1=528) vy P
CTRPY(7+s, ng'mL") 9.84+1.18 13.2242.26 30.463 <0.001
Ghrelin(7+s, pg'mL™) 1064.97+150.79 394.14+30.64 100.178 <0.001
TSH(7+s, mIU-L") 5.55+0.65 2.16+0.22 113515 <0.001

TPO-Ab i [2(%)] 291(55.11) 55(10.42) 239.416 <0.001

2.6 EEdR4E Bk BASCHE & £ 75 CTRPY Ghrelin,
TSH, TPO-AbsK-F
M T BT RES R, A B Ok &5 R 41 i

CTRPYZKEF A, i1 iEGhrelin, TSH/K . TPO-AbBHH: 5
b3 8 2 (P<0.05) , W6,

A6 F4EdksE B4k HISCH & & & A CTRPI, Ghrelin, TSH, TPO-Absk -

HiH ARIEIRES A (1=83) BT IR S R4 (1=445) vy P
CTRPY(7+s, ng'mL") 7.15+1.06 10.34+1.66 37217 <0.001
Ghrelin(7+s, pg'mL") 1198.74£166.74 1040.02+148.11 16353 <0.001
TSH(7+s, mIU-L") 6.030.77 5.46+0.69 12.668 <0.001
TPO-Ab i [2(%)] 75(90.36) 216(48.54) 49.459 <0.001
27 WAME 3 3tig

2 HIROCHIZ 3 HTCTRPY, Ghrelin, TSH, TPO-AbHUfil
T B A I %o B0 301 S C HLER 35 B W0 435 FRy g Tt 441, 1
2% N FR (area under curve, AUC) 43 #11240.732.0.738.0.735,
0.709,0.857, kA IMAUCH: 5 (P<0.05) . W7 1,
A7 WA

Fik AUC P OBURE (%) FRE (%) 95%CT
CTRP9 0732 <0.001  69.88 70.56  0.692~0.769
Ghrelin 0738 <0.001  62.65 75793 0.699~0.775

TSH 0735  <0.001  65.06 7213 0.695~0.772
TPO-Ab 0709  <0.001  90.36 5146 0.668~0.748

OB 0857 <0001 79.52 7955 0.824~0.886

i : 5CTRPOML A ,°P<0.05; 5 Ghrelinkb 4k ,P<0.05; 5TSHIL

3 ,°P<0.05; 5 TPO-Ab3% ,°P<0.05,

100 |-

80 |-

6ol
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Bl MAAELAHROCH &

IR IASCHAS ARAH 204 8UETT , "I e 3304 R I Uik
ERBHE LSRR E D, ARirgedh, 5280
EEORINS CHE & A R IR R 45 )/ K A 3 i T AT IR A, 42
ANIEURIASCH AT B4 7™ I A4S B I U 45 SR % . PRI,
R FTSCHEF R EA RIEIRES RHHLE , T
SR A0 TN 5 5 96 SR, 2 24 i % ST 5 Y IR
Fu s,

ARWFFEEE R TR, AT AL, 16T 4L Ghrelin,
TSHAKF- . TPO-AbFIE & b, A RIEIRES JR) 5 R A %2 )
SEAIC, ML {ECTRPOZK - NS 5 s #HAS TR A, o3 il if
THCTRPI/KF- B, 15 Ghrelin, TSH/KF-, TPO-AbFH
I S, IEIRINISCHERRIRRE , 34 £ JCiE R BuiE
Wt , By Wi i A BRI G e 25, IR B b B0, e 2%
SEARIEIRES R, A HURIR R B 32 Sl 2
PRIy Ee 5 I 79 R AR A IR R R i A W AR A
Fe RAE ISR I R AE . TICTRPYZ —FlsE fir
TENRRFA L i 5 MRk AR e B, e B TR
FEARI AL, 38 B A BB, SR | B ki fn
HUIR R ThRE AL M & B R B & B DI 21,
AR DTS R B, C TR PO W] AEE 12k 15 P 5% 10 Joi
WOk 1D AR BRI R 57 5 ES D% 37 )= 40 i 44 4%5
it , CTRPOW] R A A TT Itk Uk SIS CHI TS AEIR TT HE 2
Ghrelinn] BRI LLARH | G2 TN 5306 99 25 55 30 SO s
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R HR R REGRR A LA R, NSRBI M ik
FACUEUR 101 (8 ~ 128 ik Bl , 454 5 TSHARLL,
ATRIBCFAR AR UL TA, R SANHITSH, ifi i R SHSCHE %
% T ATSHEIRKFTH 5 . TPO-AbR] UL 5 LR IR 45
LSS &, R —FhEr Xt HUR I S AL i 15 5 G
PEDUAS , BE GBI HUIR B S AR TS T , XoF R85 i
PRI RERE B — & HIRE M

AWFFEEE R BN, A RIEURES R4 i 75 C TRPI/K-F
& T RAFIEIRSS R , i Ghrelin, TSH/K . TPO-AbFH
P& BB E T RAFEDRSS R4 . EIRIISCHEZ A
ISR I B B DT, CTRPOJR/D BE— 2 s i
S W E A RIEIRES R AT Gt . Ghrelinf@ it
1% HE 1k , e Z W] g IR R iR 31 S CHAH S F AR 2k R
TSHIFE 1R BER FURBREGR HXT A , 3 mafie 25 i 45
Ak, U LBESERTE SR A2 , W™ 1A A B OR 45 )R
IRER, TPO-AbRE H 5 S P HURIR R ARG, R
KT 5, R gt HURBRBE LR , B e Uk S CHE 35
AR IERES SRR . B2 IR OCHZ 53 A i Tt
il , AUCH0.857, /R PUIR FE AREK AT SCHZ- 1Y)
TERES R AT AR LF A TR A, OF: T Sl e A 2 75 1Y
IR E A, k3 SCHA IR SR

2k b, G RiGTT , R E IR S CHAR G I 75 °7 44
b, RIS SRy, LA, SR 0R IS CHW] B4 ™ i ik Uik
B RIFIHE, i CTRPY , Ghrelin, TSH, TPO-Ab/K -
TEIER IS CHE B P RIS Kb, 5 B H RS
HA @R %, IR bR A 0 A B T4 = k0
SCHE A WIEIRES R
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