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Effects of glucose and lipid metabolic status in pregnant women with gestational diabetes

mellitus on neonatal immune function., meconium microbiota,and inflammatory factors
SONG Yanning,ZHENG Lixia, KONG Yuling,SHI Guotai, LU Caihong
(Department of Obstetrics ; Xingtai Central Hospital , Hebei Xingtai 054000 ,China)

[Abstract ] Objective To analyze the effects of glucose and lipid metabolism status in pregnant women with gestational diabetes
mellitus (GDM) on neonatal immune function, intestinal {lora,and inflammatory factors. Methods A total of 87 pregnant women
with GDM admitted to Xingtai Central Hospital from March 2021 to March 2023 were selected as GDM group, and 87 healthy
pregnant women with normal prenatal examination and delivery were selected as control group.The t-test was used to compare the
differences in glucose and lipid metabolism levels between the two groups of pregnant women, as well as the differences in
inflammatory factors,intestinal flora, and immune function of neonates (within 24 hours after birth) between the two groups.
Pearson correlation analysis was used to analyze the correlation between glucose and lipid metabolism levels of GDM pregnant
women and various neonatal indicators. Results The indexes of postprandial 2-hour blood glucose (2hPBG) . fasting blood glucose
(FBG) , triglyceride (TG) ,total cholesterol (TC) ,and low-density lipoprotein cholesterol (LDL-C) in GDM group were higher than
those in control group (r =2.846-6.178, P < 0.05) , while high-density lipoprotein cholesterol (HDL-C) was lower than that in
control group (¢t = 3.788, P <C0.05). Neonates in the GDM group had significantly higher levels of interleukin-6 (IL.-6) and
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interleukin-10 (IL-10) compared with controls (z = 42,206 and 25. 671, respectively, P < 0.05). The relative abundance of
Proteobacteria was higher in the GDM group (X*=3.937,P <C0.05) , whereas the relative abundance of Firmicutes,Shannon index,
and Simpson index were lower (X*/t=4.143,3.610 and 5.786, respectively, P<(0.05).The proportion of CD8" T lymphocytes in
neonates was higher in the GDM group (1 =6.678,P<.0.05) , while CD4" T lymphocytes,CD4 " /CD8" ratio.and immunoglobulins
A.G,and M (IgA.IgG,IgM) were all lower than in the control group (r =6.045-11.462, P <C0.05).Pearson correlation analysis
showed that maternal HDL-C in GDM group was positively correlated with neonatal 11.-6 ,11.-10, relative abundance of Firmicutes,
Shannon index, Simpson index,CD4" ,CD4" /CD8™ ,IgA,IgG and IgM(r=0.327-0.713, P <C0.05) , but negatively correlated with
relative abundance of Proteobacteria and CD8" (r=—0.412, —0.722,respectively, P<(0.05).In GDM group,2 hPBG,FBG, TG, TC
and LDL-C were negatively correlated with neonatal 11.-6,1L-10, relative abundance of Firmicutes, Shannon index, Simpson index,
CD4™ ,CD47 /CD8™ ,1gA,IgG and IgM (the ranges of » were —0.552 to —0.238, —0.664 to —0.214,—0.727 to —0.229, —0.649
to —0.201,and —0.724 to —0.279,respectively, P<C0.05) , but positively correlated with relative abundance of Proteobacteria and
CD8™ (the ranges of » were 0.596 to 0.658,0.423 to 0.424,0.587 to 0.641,0.419 to 0.442,and 0.428 to 0.574, respectively, P <<
0.05). Conclusion Pregnant women with GDM exhibit disturbances in glucose and lipid metabolism, which can adversely affect
neonatal intestinal microbiota composition and immune function,increasing susceptibility to infection in newborns.
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Table 1 Comparison of general data between the two groups [x ==s,n(%)]

A i GDM 4 (n=87) Xf B4 (n=87) X2/t p
BERARRE (3 32.68+4.83 32.724+4.91 0.054 0.957
A L 0.370 0.543

9 45(51.72) 49(56.32)

© 42(48.28) 38(43.68)
8 R 39.394+1.15 39.30+1.12 0.523 0.602
TR R B (kg/m?) 23.84+2.71 23.97+2.65 0.320 0.749
AR (kg) 3.73+0.55 3.69+0.58 0.467 0.641
o315 07 0.710 0.399

138 43 0% 60(68.97) 65(74.71)

e 27(31.03) 22(25.29)
M35 X — -

BEFL IR 0 0
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Table 2 Comparison of glucose and lipid metabolism between GDM group and control group (x £ )

EiE7N GDM 4 (n=87) X B2 (n=87) ¢ P
2hPBG (mmol/L) 8.3241.88 7.1440.69 5.496 <20.001
FBG(mmol/L) 5.23+0.99 4.47+0.58 6.178 <20.001
HDL-C(mmol/L) 1.5440.38 1.7740.42 3.788 <20.001
LDL-C(mmol/L) 3.1540.96 2.4340.75 5.513 <0.001
TG(mmol/1) 2.68+0.64 2.174+0.52 5.769 <20.001
TC(mmol/L) 5.3640.79 5.0440.69 2.846 0.005
2.3 GDM A5 BAFH £ )L B EIEIRL R I3 Hh 42.206.25.671, 44 P<C0.05), WL 3,

GDM 43 A= JL 11-6 11-10 ¥ 55 F X 8 4 (¢ 18

#£3 GDMASXMBAFEILRERRILR(x+5)

Table 3 Comparison of neonatal inflammatory markers between GDM group and control group (x £ s)

T H GDM 41 (n=87) X FEL (n=87) t P

IL-6(pg/mL) 156.244+22.48 43.294+10.85 42.206 <<0.001

1L-10(pg/mL) 24.18+5.03 9.7841.44 25.671 <<0.001
2.4 GDMASRBAFEILIFERBEILE non 8 %, Simpson 8 EIMK T XF B4 (X* /¢ {H 575
GDM H# A LA B 1] AR Xt 22 B i T % B8 4l A 4.143.3.610.5.786, 1) P<C0.05)., W% 4.

(X*{E N 3.937,P<C0.05) , JREERG TAE XS 3£ & | Shan-

F4 GDMASWBAFEILBEREEHLR X £s.n(%)]

Table 4 Comparison of neonatal intestinal flora between GDM group and control group [x = s.n( %) ]

EELn GDM 41 (n=87) Xt 41 (n=87) X2/t P
TR E A X 3 B
IEHT] 3.937 0.047
e 55(63.22) 42(48.28)
i 32(36.78) 45(51.72)
JEEER ] 4.143 0.042
= 18(20.69) 30(34.48)
5 69(79.31) 57(65.52)
B o R VE
Shannon 78§ £{ 4.73+1.28 5.52+1.59 3.610 <<0.001
Simpson 48§ %1 0.76+0.23 0.98+0.27 5.786 <<0.001
2.5 GDM @53 BAH EIL R B INAELLE XFREL (¢ 4 5 R 8.887.6.433,6.045,11.240,
GDM #4134 JL CD8 ™ 12 F 3 IR 4L (¢ {4 6.678. 11.462. %) P<<0.05). W% 5.

P<0.05).CD4" .CD4" /CD8" ,IgA.IgG . IgM & T

63



TEZE A M ik hetp: //mchchina. xjtu. edu. cn

R5 GDMASWBAFEILEEELR (X +5)

Table 5 Comparison of neonatal immune function between GDM group and control group (x £ )

I F GDM 41 (n=87) X 4 (n=87) L P

0 M G g 8 R (26D
CD4" 27.4944.36 34.2945.65 8.887 <<0.001
CD8 ™" 25.96£5.63 20.395.37 6.678 <<0.001
CD4+ /CD8 1.5740.28 1.894-0.37 6.433 <0.001

PR H e R bR (g/ 1)
IgA 2.7740.63 3.3940.72 6.045 <20.001
1gG 8.7441.59 12.06+2.25 11.240 <<0.001
IgM 0.7840.28 1.3720.39 11.462 <<0.001
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FEL 23 %1 A 0.596 ~ 0.658,0.423 ~ 0,424, 0,587 ~
0.641,0.419~0.442.0.428 ~0.574, % P <C0.05),
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Table 6 Correlation between glucose and lipid metabolism indexes of pregnant women in GDM group and

neonatal inflammatory factors,intestinal flora and immune function indexes

TG TC LDL-C HDL-C

EEE 2hPBG FBG
RAEHF

11.-6 r/P —0.394/<C0.001 —0.596/<C0.001

1L.-10 r/P —0.486/<20.001 —0.523/<20.001
o 38 T A4

JERER IR EE /P —0.552/<C0.001 —0.427/<C0.001

AT TR T T AR = B r/P 0.658/<20.001

Shannon 35 %t r/P —0.417/<0.001 —0.334/<C0.001
Simpson #§ %¢ r/P  —0.427/<C0.001 —0.573/<C0.001
G BE N RESR bR
CD4" /P —0.369/<C0.001 —0.376/<20.001
CD8™ r/P 0.596/<20.001 0.423/<20.001
CD4 " /CD8 " r/P —0.238/0.031  —0.546/<C0.001
IgA r/P —0.523/<C0.001  —0.214/0.041
1gG r/P —0.532/<C0.001 —0.664/<0.001

IgM r/P —0.426/<C0.001 —0.374/<C0.001

0.424/<20.001 0.587/<C0.001

—0.229/0.038

0.641/<C0.001

—0.419/<20.001 —0.201/0.047

—0.527/<C0.001 —0.426/<C0.001 —0.339/<C0.001 0.581/<C0.001

—0.469/<C0.001  —0.338/<C0.001 —0.339/<C0.001 0.684/<0.001

—0.538/<C0.001 —0.649/<C0.001 —0.724/<C0.001 0.516/<20.001

0.419/<20.001 0.428/<C0.001 —0.412/<C0.001

—0.208/0.045 —0.643/<C0.001  0.589/<C0.001

—0.482/<C0.001 —0.441/<C0.001 —0.362/<0.001 0.471/<0.001

—0.426/<C0.001 —0.576/<C0.001 —0.448/<C0.001 0.713/<0.001

0.442/<20.001 0.574/<20.001  —0.722/<20.001

—0.422/<C0.001  —0.579/<C0.001 —0.435/<C0.001 0.615/<C0.001

—0.279/0.027 0.620/<20.001

—0.727/<20.001 —0.450/<C0.001 —0.316/<C0.001 0.327/<C0.001

—0.532/<C0.001 —0.386/<C0.001 —0.338/<C0.001 0.425/<0.001
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