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The predictive value of serum SFRP5, HSP60 and Nesfatin-1 levels

for the onset of gestational diabetes mellitus
GAO Yuanyuan, YANG Yan,SUN Siyuan

(Department of Gynaecology and Obstetrics ,Cangzhou People’s Hospital , Hebei Cangzhou 061001 ,China)

[ Abstract] Objective To investigate the association of serum levels of secreted frizzled-related protein 5 (SFRP5) , heat shock protein
60 (HSP60) ,and Nesfatin-1 with the onset of gestational diabetes mellitus (GDM). Methods A total of 100 GDM patients who
underwent their first prenatal visit and delivered at Cangzhou People’s Hospital between January 2022 and June 2023 were enrolled
as the case group,further stratified into first-trimester (n=20) ,second-trimester (n=40) ,and third-trimester (n=40) subgroups.
Additionally,40 pregnant women with normal glucose tolerance were selected as the control group.Serum levels of SFRP5, HSP60,
and Nesfatin-1 were measured using enzyme-linked immunosorbent assay (ELISA).Pearson correlation analysis was used to assess
correlations between indicators; multivariate logistic regression analysis was employed to identify factors influencing GDM onset;
and receiver operating characteristic (ROC) curves were utilized to evaluate the predictive value of each indicator for GDM. Results
Compared with the control group, the GDM group exhibited significantly lower serum SFRP5 levels but higher HSP60 and

Nesfatin-1 levels (1 =28.761,7.045 and 7.571,respectively,all P<(0.05) ,along with elevated fasting plasma glucose (FPG),fasting
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insulin (FINS), homeostatic model assessment of insulin resistance (HOMA-IR) , and glycosylated hemoglobin (HbAlc) (¢ =
15.702,8.312,18.963 and 2.741,all P <C0.05).Within the GDM cohort, serum SFRP5 progressively declined across gestational
trimesters (F=48.711,P <0.05) , whereas HSP60 and Nesfatin-1 increased (F =47.097 and 46.482, both P <0.05). Negative
correlations were observed between SFRP5 and FPG/FINS/HOMA-IR/HbAlc (+=—0.511 to —0.418,P<C0.05) , while HSP60
and Nesfatin-1 showed positive correlations with these metabolic parameters (r = 0.436-0.512 and 0.412-0.481, P <Z0.05).
Multivariate analysis confirmed SFRP5 as a protective factor (OR =0.531,95% CI:0.416-0.677) , with HSP60, Nesfatin-1, FPG,
FINS.HOMA-IR,and HbAlc identified as risk factors[ OR (95% CI):1.628(1.259-2.105),2.317 (1.810-2.966) . 3.208 (2.147-
4.794),2.414(1.754-3.323),3.104(2.295-4.198),2.415(1.622-3.595) ].ROC analysis demonstrated the area under the curve (AUC)
values of 0.863 (SFRP5).0.858 (HSP60),0.855 (Nesfatin-1) ,and 0.967 (combined model) ., with the combined model significantly
outperforming individual biomarkers (all P<C0.05). Conclusion Elevated serum HSP60 and Nesfatin-1 levels and decreased SFRP5
levels are associated with GDM onset and serve as influencing factors. The combination of these three biomarkers demonstrates
superior predictive efficacy for GDM.

[Key words] gestational diabetes mellitus;secreted frizzled related protein 5;heat shock protein 60;nesfatin-1; predictive value

4T % 3 B JR 9% (gestational diabetes mellitus, 95 2 M s, Bl A LM U O 2 B B = 5. 1mmol/L;
GV & U 8 393 11 5 78 1 00 H 7T 5 808 1 @R WG IR s O Tl B SRR 6T s DI H R
R R IR O K 0 L 7 T % R R FIBE . HEBR R DA IR A T R e e g
TR R 5 M SR 2 o L A R 1 DR S (59 £ 55 S T A B QA I HE A IR O I T RE S
ThEs . 4 LA e Ok fa . BRIL . LR BT GDM s O A A BT R % O 5 10 5
KRG, I T I SR BUHS ts oE AT T PR T REA A © & IF A 7™ 2 K A B0 0 . ()
FRE SC. 43 W 74 il AH 6 8 5 (secreted frizzled M 53 2 BR300 T 9 e A A 23 W e R T R O 2 0
related protein 5. SFRP5) % 55 4 F Al fu s fig, st 40 BIMEXT AL, ACBISE 2 A% B 1 2 B 2 A

P S B4 T 1 22 G B0 A B e A ) e s 4 L A WS K2021-44-018(12.18) ,

R 4 60 (heat shock protein 60, HSP60) A i 53 1.2 75
B A T M 2 T A0 BB Y Toll #E 32 (AR AL 4 40 Y 1.2.1 i A — R oAbk £
PRl SR 0 AR I . SR B IR A -1 (Nesfatin-1) KA W 5T & B U KL I KL SmL, B0

TE i 05 25 A T R B 4N e i R R, O (3000r/min, 8.0 15min) , MG R T —80°C, Hilk
AE LAAS 100 A1 i 7 2L 1) 25 5 it i 5 B, O 38 ae i £ H 2 5 % 4 3 JE (diastolic blood pressure,
TR T AL 7B 1 T T W A A A I R S R S DBP) M4 & (systolic blood pressure, SBP) 4K IfiL £1
BRI AL JF 10 I E 9 5 28 MR RS DR AR Y H M (glycosylated hemoglobin, HbAle) %5 i ik 15 %

B R IME SFRP5., HSP60 ., Nesfatin-1 7K 3 Xt (fasting insulin, FINS) ., =5 I Ifii #¥ (fasting plasma
GDM %95 (520 o LI S s DR 12 W7 45 {2k 37 FEL it glucose, FPG) | ik &% R HikHT 5 £ (homeostatic model

assessment of insulin resistance, HOMA-IR) ., & JH

[t i (total cholesterol, TC) . H il = Mg (triglyceride,

1.1 R &K TG) = % B IR 8 H H [# B (high density lipoprotein
VEHL 2022 4F 1 H & 2023 4F 6 AWM TREY cholesterol, HDL-C) | fik % Ji£ g & 1 JH [ B (low
Y2 IR 2 1 A9 100 6] GDM H & 8 Ry BF 58 4 density lipoprotein cholesterol, LDL-C) % AH X485 .

1 ZRERE

%, s GDM B & BRI B a2 I (n= 1.2.2 f2 7% SFRP5.HSP60 . Nesfatin-1 7K # ]
20,22 B <137\ ZE P I (n=140, 14 << JH < K T B f 2 W FfE B (enzyme-linked immu-
27V ) VM I A (n =40, Z2 B =28), 40 A bp M. nosorbent assay, ELISA) ¥ | fF & W 25 & L&

Ol K2 Wiy GDM™ , 8 i A5 1 T k57 4 S0 slof IR SFRP5 7K (L i T3 52l B 4 A BR 2 L 5% %5
32



536 B4 8 M
2025 4F 8 H

B da 44 AR
Chinese Journal of Woman and Child Health Research

Vol. 36 No. 8
Aug. 2025

0-007976) \HSP60 7K - ( I g 7 4% 2 W) B A BR A
A, 585 WTA5067) , Nesfatin-1 7K G0 3 26 4
FHEA R AL 5% : EKC34754)

1.3 it #7H %

TR DL n (V) Fom AT KB 5B IES S
A IR ERL L (x = 5) R TALRAT ¢« K050, 241
()47 AL TRL3R T 22 430 A 4 TB) i — 25 LU AT SNK-¢ £
5. SR Pearson AH 43 H1 45 48 A5 18] B A 54 5 SR
Z R % Logistic A1 500 GDM & 9 1 [H % 5 il
3%k F T AE$FE (receiver operating characteris-
tic, ROC) i 2 P-4l 45 48 #5 %F GDM 1 B 4 {6 . o
B G Bk 1 SPSS 25.0 58 M. L P<C0.05 R 22
SEBGIFE L,

2 R

2.1 WA MEF SFRP5. HSP60 ., Nesfatin-1 7k
bk %

GDM 4 Ifil # SFRP5 /K % T 5 % & 41,
HSP60, Nesfatin-1 7K ¥ 5 T 5 % B (¢ 853 51
8.761.,7.045.7.571,P<C0.05), L% 1,

£ 1 WHMF SFRP5.HSP60,Nesfatin-1 7K F L& (x £ 5)
Table 1 Comparison of serum SFRP5, HSP60 and

Nesfatin-1 levels between the two groups (x £ s)

GDM 41 b e 2L
T (n=100) (n=140) ! F
SFRP5(ng/mL) 8.72+2.34 13.624+4.21 8.761 <C0.001
HSP60(ng/ml.) 67.84+21.35 42.45+12.49 7.045 <C0.001
Nesfalinfl(pg/ll) 2.764+0.83 1.69+0.52 7.571  <<0.001
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GDM 4 Xf B
oH (1=100)  (n=40) ! F
R () 26.4343.28  25.8142.67 1.062  0.290
25 BMI(kg/m?)  23.24422.15  23.31%2.41 0.168  0.867
DBP(mmHg) 77.4548.23  77.21£8.14  0.156  0.876
SBP(mmHg) 117.64+12.35 117.474+11.68 0.075  0.941
FPG(mmol/L) 5.6240.36  4.63+0.27 15.702 <<0.001
FINS(mU/L) 16.8543.54  11.74£2.53  8.312 <<0.001
HOMA-IR 2.824-0.36  1.6470.25 18.963 <C0.001
HbAlc(%) 5.414£0.57  5.134:0.48  2.741  0.007
TC(mmol/L) 4.3540.42  4.2640.38  1.176  0.242
TG(mmol/L) 2.8740.45  2.9240.53  0.564  0.574
LDL-C(mmol/L) 3.214-0.67  3.0520.58  1.324  0.188
HDL-C(mmol/L) 1.634£0.37  1.59£0.24  0.632  0.529
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Table 3 Comparison of serum SFRP5, HSP60,
and Nesfatin-1 levels in patients with GDM
at different gestational stages (x & s)
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ZHE I (n=40)  7.24+1.35%  77.80413.36" 3.3140.65%
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P <£0.001 <<0.001 <£0.001
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Table 4 Correlation analysis between indicators

SFRP5 HSP60 Nesfatin-1
S ap
r P r P r P
FPG —0.461 <C0.001 0.436 <C0.001 0.412 <C0.001
FINS —0.511 <€0.001 0.512 <C0.001 0.423 <20.001
HOMA-IR —0.418 <C0.001 0.507 <C0.001 0.481 <C0.001
HbAlc —0.451 <C0.001 0.475 <C0.001 0.434 <C0.001

2.5 %M GDM &% B % E & Logistic B34 47
L GDM &R (O=1 . 1= NN &,

1M 7 SFRP5. HSP60, Nesfatin-1, FPG, FINS,
HOMA-IR \HbATc /K CSEMAED 1E 4 H 28 &, 47
Z W& Logistic [IH4H7 . 45 % 87w, ML SFRPS J&
0 GDM &9 (1 PR 47 I 2 (OR B} 95 CI R
0.531 (0. 416 ~ 0. 677), HSP60, Nesfatin-1, FPG,
FINS.HOMA-IR.HbAlc ¥ &5 GDM &% 1 f&
K % (OR {6 &% 95% CI 43 %14 1.628 (1.259 ~
2.105).,2.317(1.810~2.966) ,3.208(2.147~4.794) .
2.414(1.754~3.323).3.104 (2.295~4.198) ,2.415

(1.622~3.595), L3 5.

F5 HM GDM EFEH %S EE Logistic BIVAS#7
Table 5 Multivariate logistic regression analysis of factorsin fluencing GDM onset

A A 8 S.E. Wald X2 P OR 95%CI

SFRP5 —0.633 0.124 26.059 <0.001 0.531 0.416~0.677
HSP60 0.487 0.131 13.840 <0.001 1.628 1.259~2.105
Nesfatin-1 0.840 0.126 44.473 <0.001 2.317 1.810~2.966
FPG 1.166 0.205 32.332 <0.001 3.208 2.147~4.794
FINS 0.881 0.163 29.232 <0.001 2.414 1.754~3.323
HOMA-IR 1.133 0.154 54.098 <0.001 3.104 2.295~4.198
HbAlc 0.882 0.203 18.865 <20.001 2.415 1.622~3.595
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GDM % s B9 T U 49 1B 53 47
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VMR 56 748 e 25 1l ROC T £k, 135 SFRP5 i il
GDM % 9% 1) il 2 T 1 2 Carea under curve, AUC)
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(95%CI:0.789~0.911) , Fe A #K Wi A~ 51.33ng/mlL,
AR AR SR 4 N 72.00%,90.00 % 5 Nesfatin-
1 Wi GDM & 5 1) AUC K 0.855(95% CI:0.786~
0.909) , S AEMWTE A 2.16pg/ L. REUE FFE 5 5L 5
S 71.00%6,92.50 % 5 1ML {H SFRP5, HSP60, Nesfatin-
1B B GDM &9 5 AUC 25 0.967 (95% CI
0.922~0.990) , 7 B B ARy 5 B 43 1 i 95.00% .
87.50% . W FH m T = FH MM (Z - pp—simes =

3.414‘2:%1&{.\71.15%0 - 3.656‘2:%4;{4\7Neﬁmmfl - 3 765 ’
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Fig.1 ROC curve analysis of serum SFRP5, HSP60,

Nesfatin-1 levels predicting the onset of GDM
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HOMA-IR ,HbATc 2 1EAHE, 7] G o1 T 76 & 14
RET SRR BT 5 HSP60 /K 1 5% 7+
mLfE HE GDM 1 & A=, Logistic B 15 43 #7 & #K,
HSP60 250 GDM % % 1t fa b I R 42 7 1l IR -
it WE I HSP60 7K - 19 28 4k, o1 45 20T Al GDM &

35

KA AUC 2 0.858, % W] HSP60 X GDM & ik B
48 i 1 T A A

3.3 MiF Nesfatin-1 K F5 GDM WX HRR

Nesfatin-1 FEFE T Fefi (9552 XKL, IR 7
NG R S RN LD A 0 G )
FXFe B, MR R B & P8 P Nesfatin-1 7K F & 3 F+
w0 AREE AR BoR 5 X AU e, GDM 41 1
1 Nesfatin-1 7K Fb &5, JF Bl & 580 B B 39 I i
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