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Objective: The aim was to determine the role of visfatin (VF) and human fetuin A (AHSG) in the
development of gestational diabetes mellitus (GDM) and to explore the association between these var-
iables and adverse outcomes.
Materials and methods: We carried out our study on 68 cases of GDM pregnant women and 42 cases of
healthy pregnant women, including 56 cases with diet control and 12 cases with insulin treatment.
Enzyme-linked immunoassay (ELISA) was used to test the expression levels of VF and AHSG in maternal
and umbilical cord serum. Immunohistochemistry (ICH) was used to test the expression level of the VF
protein in placental tissue.
Results: The expression levels of VF and AHSG in maternal and umbilical cord serum and the expression
level of VF in placental tissue in GDM pregnant women were higher than those in healthy pregnant
women. The incidence of adverse outcomes in the GDM pregnant womenwas higher than that in healthy
pregnant women, and these differences were statistically significant (P < 0.05). Those who had higher
expression levels of VF or AHSG had a higher incidence of adverse outcomes (P < 0.05).
Conclusion: The expression of VF and AHSG may participate in the development of GDM. A test of VF and
AHSG in GDM pregnant women may have some predictive value for the occurrence of adverse outcomes.
© 2019 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

GDM refers to the transition from normal glucose metabolism
before pregnancy to different degrees of impaired glucose tolerance
during pregnancy. The pathogenesis of GDM is complicated, and
the aetiology is still unclear. Studies suggest that its occurrencemay
be the result of multiple factors. Insulin resistance (IR) and the
abnormal glucose and lipid metabolism caused by IR are the
important factors leading to GDM [1]. Research has shown that
adipose cells and their secreted factors have an important corre-
lation with IR. Adipose factors secreted by adipose tissue regulate
insulin sensitivity [2]. Visfatin is a novel adipocytokine secreted by
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visceral adipose tissue, which has the effect of an insulin-like
lowering of blood glucose [2,3]. AHSG is a serum and tissue pro-
tein that participates in the development of IR and glycolipid
metabolism disorders [4e6]. This study aimed to determine the
role of VF and AHSG in the development of GDM and to explore the
association between the level of VF and AHSG and maternal and
foetal adverse outcomes.
Materials and methods

Subjects and groups

In total, 68 cases of GDM pregnant women were selected as the
observation group, including 56 cases in the diet control group and
12 cases in the insulin treatment group, and 42 healthy pregnant
women were enrolled as the control group among the pregnant
women who underwent term birth in the People's Hospital of
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North Jiangsu Province from January 2017 to June 2017. All met the
diagnostic criteria for GDM [7] (i.e., the classification and diagnosis
of diabetes from the American Diabetes Association). All the
selected cases, all of which were singleton pregnancies, had no
complications, and cases with type 1 and type 2 diabetes mellitus
were excluded.

The experiment was reviewed by the Ethics Committee of the
People's Hospital of North Jiangsu, and all subjects provided
informed consent.

Information and specimen collection

The ages, delivery gestational age and maternal and foetal
adverse outcomes (caesarean section, postpartum complications of
the mother and child, diabetic ketoacidosis, etc.) of the selected
subjects were recorded. The average age of patients in the diet
control group and insulin treatment group within the observation
groupwas 29.50 ± 4.39 and 31.83 ± 5.80 years, respectively, and the
average gestational age was 39.52 ± 0.91 and 38.88 ± 1.07 weeks,
respectively. The average age of the control group was 29.36 ± 4.37
years, and the average gestational age was 39.54 ± 1.00 weeks.
There was no statistically significant difference in these two vari-
ables for the observation group and control group (P ¼ 0.23 and
P ¼ 0.09, respectively).

The collection of experimental specimens was as follows. (1)
Maternal blood: 5 ml of fasting venous blood from pregnant
women before delivery was centrifuged at 3000 r/min for 10 min,
and the supernatant was collected and stored at �80 �C until used.
(2) Cord blood: after the umbilical cord was cut, 5 ml of umbilical
vein blood was taken and centrifuged at 3000 r/min for 10 min, and
the supernatant was collected and stored at �80 �C until used. (3)
Placenta: immediately after delivery under aseptic conditions, the
placental tissue approximately 1 cm from thematernal surface near
the umbilical cord was taken, avoiding blood vessels and calcifi-
cation points, and rinsed thoroughly with saline, fixed with 4%
neutral formaldehyde, and after 24 h, embedded in paraffin.

Methods

(1) The expression of VF and AHSG in maternal blood and cord
blood was determined by ELISA. The specific steps followed the kit
(purchased from Jiangsu Feiya Biotechnology Co. LTD.) instructions.
Then a standard curve was drawn, and the sample concentration
was calculated. (2) The expression of VF in placental tissue was
detected by IHC. The steps were dewaxing, hydration, high pressure
antigen retrieval, elimination of endogenous peroxidase activity,
antibody blocking, incubation of the primary antibody, incubation
of the secondary antibody, DAB coloration, and haematoxylin
counterstaining and returning to blue. Sealing tablets (immuno-
histochemical staining SP hypersensitive kit and DAB chromogenic
kit (AR1022)) were purchased from Fuzhou Maixin Biotechnology
Co. LTD. Hematoxylin staining solution was purchased from Nanj-
ing Kaiji Bioengineering Co. LTD. Under high magnification, images
were taken (40x using JEDAS01D morphological image system
software, and 5 fields of view of each tissue were randomly taken.
The images were analysed with Image-Pro-Plus 6.0. The optical
density value (IOD) of the placental tissue and the actual area of the
tissue (Area) was determined, and the average optical density value
(MOD) was calculated (MOD ¼ IOD/Area).

Statistical method

Data analysis was performed by SPSS 19.0 statistical software.
Quantitative data was expressed as the mean ± standard deviation
(x ± s). The t test was used for comparison between the two groups.
One-way ANOVA was used for the difference among the three
groups, and Student-Newman-Keulsa was used for comparison
among the three groups. Qualitative data was expressed as a per-
centage (%), and the c2 test was performed. There was a statistically
significant difference for results with P < 0.05, or a ¼ 0.05.

Results

ELISA results

Expression of VF in maternal blood and cord blood
The expression levels of VF in maternal blood and cord blood of

pregnant women in three groups are shown in Table 1. Compared
with the VF level in the normal control group, the level in the GDM
diet control group was significantly different (F ¼ 33.00, P ¼ 0.00),
and the result was the same in the insulin treatment group
(F ¼ 32.09, P ¼ 0.00). However, the level was not significantly
different between the insulin treatment group and the diet control
group.

Expression of AHSG in maternal blood and cord blood
The levels of AHSG in the maternal blood and cord blood of

pregnant women in three groups are shown in Table 2. Compared
with the normal control group, the AHSG levels significantly
increased in the diet control group (F ¼ 21.30, P ¼ 0.00) and the
insulin treatment group (F ¼ 36.82, P ¼ 0.00). However, the level
was not significantly different between the insulin treatment group
and the diet control group.

IHC results

VF is mainly expressed in the cytoplasm, and the positive
expression results in a yellow or brown colour in the nucleus and
cytoplasm (Fig. 1AeD). The MOD values of VF in placental tissues of
the GDM diet control group, insulin treatment group and the
normal control group were 0.05272 ± 0.01730, 0.05247 ± 0.00948,
and 0.03181 ± 0.00825, respectively. The expression level of VF in
the GDM group was higher than the normal control group, with a
statistically significant difference (F¼ 29.87, P ¼ 0.00), but the level
was not significantly different between the insulin treatment group
and the diet control group in the GDM group.

Comparison of pregnancy outcomes

Comparison of outcomes in pregnant women
The caesarean section rates in the diet control group (51.8%) and

in the insulin treatment group (66.7%) were higher than that in the
normal control group (42.9%), but the rates were not significantly
different (c2 ¼ 2.26, P ¼ 0.32). The incidence of postpartum hae-
morrhage in the diet control group (10.7%) and the insulin treat-
ment group (8.3%) were higher than that in the normal control
group (2.4%), but the incidence was not significantly different
(c2 ¼ 2.49, P ¼ 0.28). The incidence of postpartum fever in the diet
control group (5.4%) was higher in the GDM group than that in the
normal control group (2.4%), but the incidencewas not significantly
different (c2 ¼ 0.64, P ¼ 0.73). The incidence of diabetic ketoaci-
dosis in the GDM insulin treatment group (8.3%) was higher than
that in the normal control group (0.0%), which was statistically
significant (c2 ¼ 8.24, P ¼ 0.02).

Comparison of neonatal outcomes
The outcomes of the newborns in each group are listed in

Table 3. The incidence of neonatal hypoglycaemia and respiratory
distress syndrome were significantly different between the GDM



Table 1
VF levels in maternal and cord serum (x ± S).

Groups Cases Maternal serum VF (ng/ml) Cord serum VF (ng/ml)

GDM group 68
diet control group 56 50.74 ± 14.21b 35.39 ± 10.40b

insulin treatment group 12 48.47 ± 14.49b 36.70 ± 12.00b

Normal control group 42 31.07 ± 7.47 21.01 ± 5.80
F 33.00 32.09
P 0.00a 0.00a

Note: a represents a comparison among groups with P < 0.01; b represents a comparison with the normal control group with P < 0.05.

Table 2
AHSG levels in maternal and cord blood (x ± S).

Groups Cases Maternal blood AHSG (ng/ml) Cord blood AHSG (ng/ml)

GDM group 68
diet control group 56 368.42 ± 122.11b 187.52 ± 61.61b

insulin treatment group 12 369.12 ± 97.43b 188.16 ± 54.43b

Normal control group 42 238.09 ± 67.26 99.85 ± 34.68
F 21.30 36.82
P 0.00a 0.00a

Note: a represents a comparison among groups with P < 0.01; b represents a comparison with the normal control group with P < 0.05.

Fig. 1. Expression intensity of VF in placental tissue (40): A is the expression of VF in the diet control group; B is the expression of VF in the insulin treatment group; C is the
expression of VF in the normal control group; and D is a PBS negative in the control group.
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group and the normal control group, with c2 ¼ 20.13 and P ¼ 0.00
and c2 ¼ 9.91 and P ¼ 0.01, respectively.
Relationship between VF and AHSG and pregnancy outcomes

Relationship between VF and pregnancy outcomes
According to the median VF expression level in GDM pregnant

women, the GDM observation group was divided into two sub-
groups (i.e., high VF group and low VF group), and the
corresponding maternal and foetal pregnancy outcomes were
compared. The incidence of amniotic fluid contamination and
neonatal asphyxia in the high maternal blood VF group was higher
than that in the low VF group, with statistically significant differ-
ences (c2 ¼ 3.98, P ¼ 0.04; c2 ¼ 4.25, P ¼ 0.04, respectively). The
incidence of intrauterine distress and neonatal hypoglycaemia in
the high cord blood VF group was higher than that in the low VF
group, with statistically significant differences (c2 ¼ 4.25, P ¼ 0.04;
c2 ¼ 4.53, P ¼ 0.03, respectively). The incidence of intrauterine



Table 3
Comparison of neonatal outcomes [frequency (%)].

Pregnancy outcome GDM group normal control group (n ¼ 42) c2 P

diet control group (n ¼ 56) insulin treatment group (n ¼ 12)

Post-term infant 3 (5.4) 0 (0.0) 4 (9.5) 1.62 0.45
Intrauterine distress 3 (5.4) 1 (8.3) 1 (2.4) 0.94 0.63
Foetal macrosomia 9 (16.1) 2 (16.7) 2 (4.8) 3.24 0.20
Small for gestational age 5 (8.9) 1 (8.3) 1 (2.4) 1.81 0.40
Amniotic fluid contamination 5 (8.9) 2 (16.7) 2 (4.8) 1.85 0.40
Neonatal asphyxia 3 (5.4) 1 (8.3) 0 (0.0) 2.81 0.25
Respiratory distress syndrome 4 (7.1) 3 (25.0) 0 (0.0) 9.91 0.01
Neonatal cyanine 3 (5.4) 0 (0.0) 0 (0.0) 2.73 0.23
Transient tachypnoea of the newborn 1 (1.8) 0 (0.0) 0 (0.0) 0.97 0.62
Neonatal infection 2 (3.6) 1 (8.3) 1 (2.4) 0.95 0.62
Neonatal hypoglycaemia 13 (23.2) 7 (58.3) 1 (2.4) 20.13 0.00a

Neonatal hyperbilirubinemia 9 (16.1) 2 (16.7) 4 (9.5) 0.98 0.61

Note: a represents a comparison among groups with P < 0.01.
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distress, amniotic fluid contamination, neonatal asphyxia, respira-
tory distress syndrome and neonatal hypoglycaemia in the high
placental tissue VF group was higher than that in the low VF group,
with statistically significant differences (c2 ¼ 4.25, P ¼ 0.04;
c2 ¼ 3.98, P ¼ 0.04; c2 ¼ 4.25, P ¼ 0.04; c2 ¼ 3.98, P ¼ 0.04;
c2 ¼ 10.20, P ¼ 0.00, respectively) (Tables 4 and 5).

Relationship between AHSG and pregnancy outcomes
According to the median AHSG level of GDM pregnant women,

the GDM group was divided into two subgroups (i.e., high AHSG
group and low AHSG group), and the corresponding maternal and
foetal pregnancy outcomes were compared. The incidence of
postpartum haemorrhage, intrauterine distress, and neonatal
hypoglycaemia was higher in the high maternal blood AHSG group
than in the low AHSG group. There were statistically significant
differences (c2 ¼ 3.98, P ¼ 0.04; c2 ¼ 4.25, P ¼ 0.04; c2 ¼ 4.53,
P ¼ 0.03, respectively). There was no significant difference in cord
blood AHSG levels and pregnancy outcomes (Table 6).

Discussion

In recent years, the incidence of GDM has shown a clear upward
trend, and GDM is one of the most common complications during
pregnancy [8]. GDM can not only cause severe metabolic abnor-
malities of the mother and increase the rate of caesarean section
but also affects the growth and development of the foetus [6].
However, the pathogenesis of GDM is still unclear, and it is believed
Table 4
Relationship between maternal blood and cord blood VF levels and pregnancy outcomes

Pregnancy outcome Maternal blood of GDM group (n ¼ 68)

High VF (n ¼ 34) Low VF (n ¼ 34)

Caesarean section 22 (64.7) 15 (44.1)
Postpartum haemorrhage 5 (14.7) 2 (5.9)
Postpartum fever 3 (8.8) 0 (0.0)
Diabetic ketoacidosis 1 (2.9) 0 (0.0)
Post-term infant 1 (2.9) 2 (5.9)
Intrauterine distress 3 (8.8) 1 (2.9)
Foetal macrosomia 6 (17.6) 5 (14.7)
Small for gestational age 4 (11.8) 2 (5.9)
Amniotic fluid contamination 6 (17.6) 1 (2.9)
Neonatal asphyxia 4 (11.8) 0 (0.0)
Respiratory distress syndrome 3 (8.8) 4 (11.8)
Neonatal cyanine 2 (5.9) 1 (2.9)
Transient tachypnoea of the newborn 1 (2.9) 0 (0.0)
Neonatal infection 3 (8.8) 0 (0.0)
Neonatal hypoglycaemia 12 (35.3) 8 (23.5)
Neonatal hyperbilirubinemia 6 (17.6) 5 (14.7)
to be the result of multiple factors. It is thought that GDM is caused
by IR and abnormal glucose metabolism.

Recent studies have shown that adipose tissue, which can
secrete a large number of cytokines and biologically active sub-
stances, such as adiponectin, resistin, VF and omentin, among
which VF is important in the pathogenesis of various diseases, has
important endocrine functions. VF has gradually become a
molecule of interest [4]. Abnormal secretion of VF leading to an
increase in IR may be one of the pathogenesis mechanisms of
GDM. Kaygusuz I et al. [9] found that the serum VF level was
significantly elevated in pregnant women compared with non-
pregnant women. Fasshauer M et al. [10] found that an abnor-
mally high level of VF can lead to hypertensive disorders of
pregnancy and GDM by increasing IR. However, there is no uni-
form conclusion about whether the level of VF in GDM pregnant
women is lower or higher than that in pregnant women without
GDM [11�13]. In this study, the ELISA results showed that the
maternal blood and cord blood VF levels in the GDM group were
significantly higher than those in the normal control group, with a
statistically significant difference (P < 0.01), and the IHC results
showed that the VF expression level in the placental tissues of the
pregnant women in the GDM group was significantly higher than
that in the normal control group, with a statistically significant
difference (P < 0.01). Although the current results from the
research on the relationship between VF and GDM are quite
different [14,15], they show that VF is related to the occurrence
and development of GDM.
in the GDM group [frequency (%)].

c2 P Cord blood of GDM group (n ¼ 68) c2 P

High VF (n ¼ 34) Low VF (n ¼ 34)

2.91 0.09 21 (61.8) 16 (47.1) 1.48 0.22
1.43 0.23 5 (14.7) 2 (5.9) 1.43 0.23
3.14 0.08 3 (8.8) 0 (0.0) 3.14 0.08
1.01 0.31 1 (2.9) 0 (0.0) 1.01 0.31
0.35 0.56 0 (0.0) 3 (8.8) 3.14 0.08
1.06 0.30 4 (11.8) 0 (0.0) 4.25 0.04
0.11 0.74 6 (17.6) 5 (14.7) 0.11 0.74
0.73 0.39 4 (11.8) 2 (5.9) 0.73 0.39
3.98 0.04 4 (11.8) 3 (8.8) 0.16 0.69
4.25 0.04 1 (2.9) 3 (8.8) 2.06 0.30
0.16 0.69 3 (8.8) 4 (11.8) 0.16 0.69
0.35 0.56 3 (8.8) 0 (0.0) 3.14 0.08
1.01 0.31 1 (2.9) 1 (2.9) 1.01 0.31
3.14 0.08 2 (5.9) 1 (8.3) 0.35 0.56
1.12 0.29 14 (41.2) 6 (17.6) 4.53 0.03
0.11 0.74 6 (17.6) 5 (14.7) 0.11 0.74



Table 5
Relationship between expression of VF and pregnancy outcome in placental tissue of GDM group [Example (%)].

Pregnancy outcome Placental tissues of GDM group (n ¼ 68) c2 P

High VF (n ¼ 34) Low VF (n ¼ 34)

Cesarean section 21 (61.8) 16 (47.1) 1.48 0.22
Postpartum hemorrhage 5 (14.7) 2 (5.9) 1.43 0.23
Postpartum fever 2 (5.9) 1 (2.9) 0.35 0.56
Diabetic ketoacidosis 1 (2.9) 0 (0.0) 1.01 0.31
Post-term infant 1 (2.9) 2 (5.9) 0.35 0.56
Intrauterine distress 4 (11.8) 0 (0.0) 4.25 0.04
Fetal macrosomia 7 (20.6) 4 (11.8) 0.98 0.32
Small for gestation age 4 (11.8) 2 (5.9) 0.73 0.39
Amniotic fluid contamination 6 (17.6) 1 (2.9) 3.98 0.04
Neonatal asphyxia 4 (11.8) 0 (0.0) 4.25 0.04
Respiratory distress syndrome 6 (17.6) 1 (2.9) 3.98 0.04
Neonatal cyanine 3 (8.8) 0 (0.0) 3.14 0.08
Neonatal wet lung 1 (2.9) 0 (0.0) 1.01 0.31
Neonatal infection 3 (8.8) 0 (0.0) 3.14 0.08
Neonatal hypoglycemia 16 (47.1) 4 (11.8) 10.20 0.00a

Neonatal hyperbilirubinemia 8 (23.5) 3 (8.8) 2.71 0.10

Note: a represents a comparison between groups, P < 0.01.

Table 6
Relationship between maternal blood and cord blood AHSG levels and pregnancy outcomes in GDM group [example (%)].

Pregnancy outcome Maternal blood of GDM group (n ¼ 68) c2 P Cord blood of GDM group (n ¼ 68) c2 P

High AHSG (n ¼ 34) Low AHSG (n ¼ 34) High AHSG (n ¼ 34) Low AHSG (n ¼ 34)

Cesarean section 15 (44.1) 22 (64.7) 2.91 0.09 16 (47.1) 21 (61.8) 1.48 0.22
Postpartum hemorrhage 6 (17.6) 1 (2.9) 3.98 0.04 3 (8.8) 4 (11.8) 0.16 0.69
Postpartum fever 3 (8.8) 0 (0.0) 3.14 0.08 2 (5.9) 1 (8.3) 0.35 0.56
Diabetic ketoacidosis 1 (2.9) 0 (0.0) 1.01 0.31 0 (0.0) 1 (2.9) 1.01 0.31
Post-term infant 1 (2.9) 2 (5.9) 0.35 0.56 1 (2.9) 2 (5.9) 0.35 0.56
Intrauterine distress 4 (11.8) 0 (0.0) 4.25 0.04 2 (5.9) 2 (5.9) 0.00 1.00
Fetal macrosomia 5 (14.7) 6 (17.6) 0.11 0.74 5 (14.7) 6 (17.6) 0.11 0.74
Small for gestation age 2 (5.9) 4 (11.8) 0.73 0.39 2 (5.9) 4 (11.8) 0.73 0.39
Amniotic fluid contamination 4 (11.8) 3 (8.8) 0.16 0.69 4 (11.8) 3 (8.8) 0.16 0.69
Neonatal asphyxia 2 (5.9) 2 (5.9) 0.00 1.00 2 (5.9) 2 (5.9) 0.00 1.00
Respiratory distress syndrome 4 (11.8) 3 (8.8) 0.16 0.69 4 (11.8) 3 (8.8) 0.16 0.69
Neonatal cyanine 2 (5.9) 1 (2.9) 0.35 0.56 2 (5.9) 1 (2.9) 0.35 0.56
Neonatal wet lung 0 (0.0) 1 (2.9) 1.01 0.31 0 (0.0) 1 (2.9) 1.01 0.31
Neonatal infection 2 (5.9) 1 (8.3) 0.35 0.56 2 (5.9) 1 (8.3) 0.35 0.56
Neonatal hypoglycemia 14 (41.2) 6 (17.6) 4.53 0.03 8 (23.5) 12 (35.3) 1.12 0.29
Neonatal hyperbilirubinemia 6 (17.6) 5 (14.7) 0.11 0.74 8 (23.5) 3 (8.8) 2.71 0.10
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AHSG, a PP63 protein, is mainly synthesized and secreted from
the liver and can be secreted from the placenta during pregnancy
[16]. Recent studies have shown that AHSG is an insulin-resistant
protein which plays a vital role in the formation of IR and glyco-
lipid metabolism disorders. High levels of AHSG and human obesity
are closely related to the onset of type 2 diabetesmellitus [17,18]. By
measuring serum AHSG and glucose and lipid metabolism related
indicators, such as triglycerides, serum total cholesterol, fasting
blood glucose, and glycosylated haemoglobin, we found that AHSG
levels in the serum of GDMpregnant womenwere closely related to
IR and related to glycolipid metabolism [19]. The study found that
patients with GDM have more severe IR, even reaching the level of
IR in type 2 diabetes mellitus. AHSG may be associated with the
formation of IR in pregnant and non-pregnant women, and IR is an
important cause of GDM [20]. A number of domestic and foreign
studies [21e23] have shown that maternal serum AHSG levels are
higher during pregnancy and more prominent in GDM pregnant
women. GDM pregnant women are more prevalent than normal
pregnant women. In this study, serum AHSG levels in pregnant
women with GDM were analysed. The results showed that the
levels of AHSG in maternal blood and cord blood were significantly
higher in the GDM group than in the normal control group, with
statistically significant differences (F ¼ 21.30, P < 0.01; F ¼ 36.82,
P < 0.01, respectively). Consistent with domestic and international
research, AHSG may be related to the occurrence and development
of GDM.

At present, there are many studies on VF, AHSG and pregnancy
outcomes of GDM patients, and there is no uniform conclusion.
There are relatively many studies comparing the relationship be-
tween VF and intrauterine growth and development. Serum VF
level is considered one of the important influencing factors for
neonatal birth weight [24]. It is speculated that maternal serum VF
levels may play an important role in intrauterine growth. Akturk
et al. [25] did not find maternal blood VF levels related to neonatal
weight; Telejko et al. [26] found that the expression of the VF
protein in foetal tissue was positively correlated with neonatal
birth weight. In this study, the maternal and foetal pregnancy
outcomes of the subjects were collected, and the outcomes of the
GDM group and the normal control group were compared. The
incidence of diabetic ketoacidosis in the GDM insulin treatment
group was higher than that in the GDM diet control group and the
normal control group, and there was a statistically significant dif-
ference (P < 0.05). The incidence of neonatal hypoglycaemia and
respiratory distress syndrome was higher in the GDM group than
that in the normal control group, and there was a statistically sig-
nificant difference (P < 0.05). Although the incidence of other
adverse birth outcomes, such as caesarean section rate, postpartum
haemorrhage, postpartum fever, foetal macrosomia, amniotic fluid
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contamination, small for gestational age and foetal distress, in the
GDM group as higher than that in the normal control group, there
was no statistically significant difference (P > 0.05). It is necessary
to expand the sample size to do further studies. At present, the
research on VF, AHSG and GDM is limited, and there are great dif-
ferences in the results. In this study the incidence of adverse out-
comes in mothers and children with high expression of VF and
AHSG in the GDM groupwas higher than that in the low expression
group, and there was a statistically significant difference (P < 0.05).
The relationship between the mechanism of VF and AHSG in GDM
and their relationship with GDM pregnancy outcomes needs
further study.

In summary, the occurrence of GDM is the result of multiple
factors. VF and AHSG play an important role in the occurrence and
development of GDM. The physiological and pathological effects
and molecular biological mechanisms of VF and AHSG in the
development of GDM will be gradually clarified. This study may
also provide a new idea and a direction for preventing and moni-
toring GDM and improving maternal and foetal pregnancy out-
comes for GDM.
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