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Analysis of the Correlation between Serum CREB, FoxO1 and NLRP3
and Insulin Resistance in Patients with Gestational Diabetes Mellitus

and the Effect on Pregnancy Outcome*
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ABSTRACT Objective: To investigate the correlation analysis of serum cAMP-response element binding protein (CREB), forkhead
Box O1 (FoxO1), NOD-like receptor pyrin domain containing 3 (NLRP3) and insulin resistance (IR) in patients with gestational diabetes
mellitus (GDM) and their effects on pregnancy outcome. Methods: 136 patients with GDM who were admitted to the First Affiliated
Hospital of Shaoyang University from December 2019 to August 2022 were selected as the GDM group. According to the pregnancy
outcome, they were divided into poor outcome group (42 cases) and good outcome group (94 cases), and 55 healthy pregnant women
were selected as the control group. Clinical data of patients with GDM were collected, serum CREB, FoxO1 and NLRP3 levels were
detected, and homeostasis model assessment - Insulin resistance (HOMA-IR) was calculated. Pearson was used to analyze the correlation
between serum CREB, FoxO1 and NLRP3 levels and HOMA-IR in patients with GDM, and multivariate Logistic regression was used to
analyze the influencing factors of poor pregnancy outcomes in patients with GDM. The predictive value of serum CREB, FoxO1 and
NLRP3 levels for adverse pregnancy outcomes in patients with GDM was analyzed by receiver operating characteristic (ROC) curve.
Results: Compared with the control group, serum CREB, FoxO1, NLRP3 levels and HOMA-IR in the GDM group elevated (P<<0.05).
Pearson correlation analysis showed that serum CREB, FoxO1 and NLRP3 levels in patients with GDM were positively correlated with
HOMA-IR (all P<<0.001). The incidence of poor pregnancy outcomes in 136 patients with GDM was 30.88%. Multivariate Logistic
regression analysis showed that elevated HOMA-IR, CREB, FoxO1 and NLRP3 were the risk factors for poor pregnancy outcomes in
patients with GDM  (P<<0.05). ROC curve analysis showed that the combined prediction of serum CREB, FoxO1 and NLRP3 levels for
poor pregnancy outcomes in patients with GDM was greater than that of CREB, FoxO1 and NLRP3 alone. Conclusion: Elevated serum
CREB, FoxO1 and NLRP3 levels are closely related to IR and poor pregnancy outcomes in patients with GDM, which may be the
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auxiliary predictors of poor pregnancy outcomes in patients with GDM.

Key words: Gestational diabetes mellitus; CREB; FoxO1; NLRP3; Insulin resistance; Pregnancy outcome
Chinese Library Classification(CLC):R714.256 Document code: A

Article ID: 1673-6273(2023)20-3950-05

YN

]

o}

U YR I HE PR %S (GDM) J2: 48 R W01 UL B4 & FRE , mT % 2208
R I B RS2, SR R AR RS, SR AU, AfF5E GDM
RN R URES Sy s [N R X el HAT iR A R B OC 2 R
EHHL(IR)JE: GDM kA & e iy A= BEL R, 5 HFWE 5 A LR A
SRS B M T b A5 45 UIAHDCR, SRR TN T
4548 1 (CREB )2 — G St R+, BEE I A M 4 RGEIE
SRR TR 2R SCRHERE ) O1(FoxO1 )2 —Fp L1
T, BRI AR 2 AL R R I RS B AR ok
JATM, NOD FESZRHAEE 45 BAH DG 1 3(NLRP3 )& —Ff
SERE/IMA, BB L5 T R AE T4 1 5 5 28 0 iy #1200 i £
28, AR I CREB FoxOl NLRP3 5 GDM i #% IR
FAH I BRHEIRES R A2 i, LA B3 GDM (BB I R4,
SRR ARYE , RGE I .
| PR i
1.1 —fg&E#

PEHL 2019 4F 12 H ~2022 4 8 H AR FH~ABelft @ s —E B
IA R 136 5] GDM & 1E 8 GDM 4, 4E % 22~35 % 1Yy
(28.98+2.86) % ; ZHRiiA 5%k 17.32~27.44 kg/m?, F-H
(21.09+2.68 )kg/m?, W ANRME : (DFFE IR A IR R ILIE
FE A (2014) YU Wi AR i - 4T Bz 24~28 J& AR 75g % 4 b it
HAT RS 1h.2 h f0F S 28 5.1 mmol/L ., 10.0 mmol/L,
8.5 mmol/L, ff AT — W B il i2 i & GDM; (2) B 4 Ik HL G
JRfr s s )P KR IS I R B4 HebrAniE: (DA
FEBIE R AR A SR T R GRS s (2) B I AT IRIN = 1% 5 (3)
SEYRFRE IR S 5 () A& L RS E O FSHEE
WSS E DI REE CEPEIE ; (5)38 3 S H N 28 B sl
FHASEANHRIFR ; (6) 746 R M IR TR S8 3E . S5k BURI ] 55 44
PR AR A X HRAL AR S 21~35 %, TF1(28.47+2.73) % 5
ZEHIR TGS %L 17.45~27.18 kg/m?, F-44(21.11+2.72 kg/m?, 1
A ZPRIR TS LA T 25 57 (P>0.05) , A Al Lotk , A
TFF¥ 2 B BH2A Be B R 28 — IR B AR B 2 B it

12 Fik
1.2.1 If1j% CREB,FoxO1 ., NLRP3 7K E#M K IR il Ik
FTAE 9T X 42 2 24 JH 5 25 E#R K L 3 mL, 3000 r/min &0
20 min(2P24% 10 em) 5 WCHE 15, SR FH GRS 28 W R (1
B OF A= P B B A BRA R, 45 :EK-H10057 EK-H10474
EK-H12444)#; 1f1 3% CREB FoxO1 NLRP3 7K -, 5% FH i 45
WEEALERE ( HIG 8 2 RAEYHAA RAF , 4445 :S02018-1)
R A H (FPG ) 2 At 2 i g AGH I 2 i g &% 3 (FINS ),
ARSI (HOMA) 315 IR 544 = FPG (mmol/L)x
FINS(pU/mL)/22.5, IR $8408 5 27~ IR HEHuss ™=,
122 FRGE Itk GDM B E G R R AR AER 2R
IR T HEE =K (FPG & J5 2 h [l 4 (2hFPG) WEfb I 2T 25
(HbAlc) B EE(TC) H M = (TG) . /= % B g 2 1 IR [
(HDL-C) A% FZ B 2 (A 0 [ B (LDL-C ),
1.3 EFZ*

41t GDM BFE A RAIERES R g O, A48 L= (42 37 JH T
A3 GEAKTE R (IREEIEAE/K) AR E L (AR <2500 g)
sERJL (hAERE= 4000 g) . #iEJLER (Apgar i43< 7
43) 07 A AR IR AT IR, Rl GDM HR 5 43 R 45 JRAs R4
GIESISY/TEt
14 GitZESHH

1% FH SPSS28.0 Gt 1244, I EC R LB (% ) R Al 2
R8s THEE ORI B M(Pas, Prs) 37N, t 88 U #3156 ; Pearson 1 5¢
P 4+ #F GDM /& # Ifi. 7§ CREB FoxOl1 NLRP3 /K 3 4
HOMA-IR (56t ; £ % Logistic [71J543HT GDM 2 4Tk
iR R B E R ; 2 XH TAERE (ROC) i £& 43 H7 I 15
CREB FoxO1 ,NLRP3 /KE%F GDM S5 1§k 4h A K B9
e ; P<0.05 i 2: A Gt 3

2 R

2.1 GDM 4 5 i & A il 75 CREB.FoxO1,NLRP3 7k & #n
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GDM 4 [fi. 7% CREB FoxO1 NLRP3 7k 3F-f1 HOMA-IR &
FXFHRL(P<0.05). W3 1,
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Table 1 Comparison of serum CREB, FoxO1, NLRP3 levels and HOMA-IR between GDM group and control group( x=s )

Groups n CREB(ng/mL) FoxO1(ng/mL) NLRP3(pg/mL) HOMA-IR
GDM group 136 2.71+0.54 5.55+1.32 446.76+86.67 3.73+1.45
Control group 55 1.66+0.49 3.75+0.90 307.78+78.14 1.83+0.63
t - 12.552 10.806 10.315 12.518
P - <<0.001 <0.001 <<0.001 <<0.001

2.2 GDM £ # Ml 7% CREB.FoxO1 ,NLRP3 7k ¥ 5 HOMA-IR
yEEPS

Pearson A L4347 i 7~ , GDM Hi 35 117 CREB FoxOl |
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Table 2 Univariate analysis of poor pregnancy outcomes in patients with GDM

Poor outcome group Good outcome group

Factors x/i/U P
(n=42) (n=94)
Age(years, ) 29.00+3.20 28.97+2.71 0.060 0.952
Prepregﬂ?ﬁ:;?;i:ass index 21.30+3.15 20.99+2.45 0.549 0.585
Parity[n(%)] 0.012 0911
Primipara 29(69.05) 64(68.09)
Multipara 13(30.95) 30(31.91)
FPG(mmol/L, x:s ) 6.62+0.69 6.49+0.95 0.792 0.430
2hFPG[mmol/L, M(Pxs, Pss)] 8.96(7.80,10.99) 8.98(6.80,10.86) 1.013 0.311
HbAlc(%, xts ) 6.46+0.72 6.00+1.23 2.748 0.007
TC(mmol/L, x+s ) 5.98+1.07 5.85+1.10 0.651 0.516
TG{mmol/L, M(Pss, Prs)] 2.44(1.74, 2.81) 2.11(1.76, 2.37) 2478 0.013
HDL-C(mmol/L, xz+s) 2.03+0.36 1.95+0.40 1.098 0.274
LDL-C(mmol/L, x+s ) 2.67+0.64 2.50+0.73 1.269 0.207
HOMA-IR (x5 ) 4.74+1.17 3.27+1.34 6.132 <0.001
CREB(ng/mL, xzs ) 3.06+0.44 2.55+0.51 5.622 <0.001
FoxO1(ng/mL, xs ) 6.41£1.19 5.16+1.18 5.709 <<0.001
NLRP3(pg/mL, xzs) 505.63+76.60 420.46+77.80 5.926 <<0.001

2.4 GDM BEEIRER/ A RAIZEE Logistic EIF 547
A HbAlc TG HOMA-IR .CREB FoxO1 NLRP3 Jj [ 7%

LB EERIA GRS R O Ko "1 R4 "0") S (R A2

ig, %2 [HZFE Logistic [A]I44#7 &7~ ,HOMA-IR ,CREB FoxOl ,
NLRP3 /K750 GDM BE TR RA R MAERE R (P<
0.05), W33,

% 3 GDM BEFRER/ T RIS EEK Logistic @547

Table 3 Multivariate Logistic regression analysis of poor pregnancy outcomes in patients with GDM

Factors B SE Waldy? P OR 95%CI
Elevated HbAlc 0.302 0.159 3.584 0.058 1.352 0.989~1.848
Elevated TG 0.507 0.444 1.302 0.254 1.660 0.695~3.966
Elevated
HOMALIR 0.713 0.242 8.645 0.002 2.039 1.268~3.279
Elevated CREB 0.844 0.231 13.312 <0.001 2.326 1.478~3.660
Elevated FoxOl 1.018 0.285 12.748 <0.001 2.767 1.583~4.838
Elevated NLRP3 0.015 0.005 8.073 0.004 1.015 1.005~1.025

2.5 [fj% CREB,FoxO1 NLRP3 7k E3t GDM B EFIRE R
R B FuME

ROC £ /341 7, 3% CREB FoxO1 NLRP3 /K14
Tl GDM B FH R 45 A R & T (AUC) KT
CREB .FoxO1 NLRP3 S, UL 4 FE 1,

3 3

GDM A5 HFURIN & A BRI S, ARk " 9%
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Table 4 Predictive value of serum CREB, FoxO1 and NLRP3 levels for poor pregnancy outcomes in patients with GDM

Best truncation

Indexes AUC 95%CI

Maximum Youden

Sensitivity(%) Specificity(%)

value index

CREB 0.767 0.687~0.835 2.99 ng/mL 59.52 79.79 0.393
FoxOl1 0.765 0.684~0.833 5.18 ng/mL 83.33 55.32 0.387
NLRP3 0.770 0.691~0.838 513.48 pg/mL 50.00 91.49 0.415
Combination 0.908 0.846~0.951 85.71 78.72 0.644
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304f
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00 02

1 % CREB,FoxO1 NLRP3 7k EFHiill GDM EEEIRER T R K
ROC #h%
Fig.1 ROC curve of serum CREB, FoxO1 and NLRP3 levels predicting

poor pregnancy outcomes in patients with GDM
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