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mellitus and interleukin 1beta gene
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Abstract N\
Gestational diabetes mellitus (GDM) is a kind of chronic inflammatory condition with carbohydrate metabolism disorder. Interleukin- |
1beta (IL-1B) plays an important role in inflammatory response, but its role in GDM development remains unknown. The aim of this
study was to analyze the association between Interleukin 1beta (IL1B) rs1143623 and rs16944 polymorphisms and susceptibility to
GDM.

In total, 300 pregnant women with GDM and 261 healthy pregnant women were included in the study. In both groups, single
nucleotide polymorphism (SNP) rs1143623 and rs16944 were analyzed by using snapshot technology. IL-18 serum values were
determined by ELISA.

Serum IL-1B levels involvement in GDM development. According to the results, we found the association between the IL1B
rs1143623 polymorphism and susceptibility to GDM. In further analysis, IL1B rs1143623 GG genotype had a higher level of total
cholesterol (TCHO) and lower level of high density lipoprotein (HDL) in GDM patients compared with the CC/GC genotypes. However,
there were no statistically significant difference between the GDM and healthy control groups in terms of rs16944 polymorphism.

Our results indicated that rs1143623 in IL1B gene may lead to GDM in the southwest of china. However, no significant difference
was found between GDM and rs16944. The rs1143623 genotype may significantly impact the fat metabolism, especially the levels of
TCHO and HDL. We believe that our findings will contribute to understanding of the etiology and possible novel prognostic markers
for GDM.

Abbreviations: BMI = body mass index, Cl = confidence interval, EDTA = ethylenediaminetetraacetic acid, FBG = fasting blood
glucose, FBG = fasting blood glucose, GDM = gestational diabetes mellitus, gDNA = genomic DNA, HbAc = glycated haemoglobin
Aic, HDL = high density lipoprotein, IL1B = Interleukin 1beta, IL-18 = Interleukin-1beta, OGTT = oral glucose tolerance test, PCR =

polymerase chain reaction, SNP = single nucleotide polymorphism, TCHO = total cholesterol, TG = triglyceride.
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1. Introduction

Gestational diabetes mellitus (GDM) is a global health problem
caused by carbohydrate metabolism disorder and affects
approximately 17% of gestational women worldwide.!™?! It
has been reported that chronic inflammatory responses have a
strong correlation with the occurrence of the GDM, and the
pathophysiological process is not only involved in insulin
resistance but also in disruption of insulin secretion. Chronic
inflammation has been suggested as a contributor in development
of pancreatic inflammatory diseases, such as insulin resistance.'!
To date, the molecular mechanisms of chronic inflammation in
normal pregnancy women and GDM patients are not yet fully
elucidated.

Cytokine is one of the inflammatory mediators that are
considered to be the risk factors leading to the chronic
inflammatory process in GDM. Interleukin-1beta (IL-1B) is a
kind of pro-inflammatory cytokine encoded by IL1B gene.
Increased levels of IL-1B protein have been reported to enhance
the intensity of the inflammatory response, and therefore leading
to the damages in pancreatic beta cells through nitric oxide
production, and also inhibiting insulin release in pancreatic
islets.[*! Recent studies suggest that the polymorphism of IL1B
gene not only affect the protein level of IL-1B, but also changes
susceptibility to diabetes mellitus in patients.*~! Previous study
found that the IL1B polymorphism rs1143623 may affect the


mailto:jiangym_SCU@163.com, changli126@163.com
http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.1097/MD.0000000000022679

Liu et al. Medicine (2020) 99:43

glucose-lowing efficacy of metformin in type 2 diabetes mellitus
patients.””) Furthermore, IL1B polymorphism rs16944 is associ-
ated with multiple inflammatory diseases such as chronic
periodontitis, coronary artery lesions and chronic osteomyeli-
tis.!® 1% Therefore, it is conceivable that IL1B polymorphism
rs1143623 and rs16944 potentially have the closely related to
inflammatory diseases, such as GDM.

As far as we know, IL1B gene polymorphism rs1143623 and
rs16944 in the development of GDM has not been previously
studied. In this study, our aim is to demonstrate any correlation
between IL1B gene polymorphism and the occurrence of GDM in
gestational women, which we suspect to play a key role in the
inflammation of GDM. In addition, we also investigate the serum
values of IL-18 protein and fat metabolism in GDM patients. Our
study might provide novel biomarkers for predicting GDM in
clinical patients.

2. Materials and methods

2.1. Patients

A total of 300 pregnant women diagnosed with GDM and 261
healthy pregnant women with no complaints were included in
this study. Patients as well as controls were recruited from West
China Second University Hospital, Sichuan University, during
January 2019 to December 2019. The gestational ages were
comparable between the 2 groups. For the purpose of GDM
screening, fasting blood glucose (FBG) test was performed firstly
during the time period between 24~28 weeks of pregnancy.
GDM can be diagnosed with FBG >5.8 mmol/L for 2 or more
times. For those pregnant women whose FBG < 5.8 mmol/L, they
were subjected to the 75 gram oral glucose tolerance test
(OGTT). The cut-off values were 5.3 mmol/L for fasting blood
glucose (FBG), 10.0mmol/L for 1 hour measurement after load
and 8.6mmol/L for 2hours measurement after load. The
pregnant women with 2 or more than 2 blood glucose value
measurement over the limit were diagnosed to GDM. Those with
a previous history of diabetes, hypertension, chronic inflamma-
tory systemic disease and the cases of multiple pregnancies were
excluded from the study. The patient body mass index (BMI) was
calculated using the formula BMI = weight (kg)/(height?) (m?).
Serum lipid and glucose levels were measured by a Siemens
automated biochemical analyzers. Serum IL-1B values in all
participants with GDM or not were detected by commercial
ELISA kits (Absin, Shanghai, China). This study was approved by
the Medical Ethics Committee of West China Second University
Hospital, Sichuan University. All patients signed informed
consents of this study before blood analysis.

2.2. DNA isolation

Fresh peripheral blood was collected into tubes containing
ethylenediaminetetraacetic acid (EDTA), and then the genomic
DNA (gDNA) was isolated using the commercial kit (Tiangen
Biotech, Beijing, China) following the manufacturers protocol.

2.3. SNP genotyping

Firstly, the extracted DNA should be diluted to working
concentration (5~10ng/wl). Then multiple PCR experiments
were performed. Each 20 pl reaction consists of 1x HotStar Taq
buffer, 3.0 Mm Mg?*, 0.3mM dNTP, 1U HotStar Taq
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polymerase (Qiagen), 1wl DNA and 1 pl multiplex PCR primers
(2puM). The following is the specific information of primers
which synthesized by Shanghai Sangon Biotech. rs1143623F:
5'-AAACCTTGCTCCTCCTGGTTCC-3/, IL1B- rs1143623R:
5"-TGCTTGGAGAGCAAGTCCATGA-3', rs16944F: 5'-TGT-
GGGACAAAG, TGGAAGACACA-3',rs16944R: 5'-CAGGAG-
CCTGAACCCTGCATAC-3'. All reactions were run on an ABI
2720 Thermal Cycler (Thermo Fisher Scientific, USA) using the
following cycling parameters: 95°C for 2minutes; 11 cycles of
94°C for 20second, 60°C for 40 second (—0.5°C/cycle) and 72°C
for 90 second; 24 cycles of 94°C for 20 second, 59°C for 30 second
and 72°C for 90 second; and a final elongation step of 72°C for 2
minutes. Next, following the protocol of ABI PRISM Snapshot
Multiplex Kit, 10 ul PCR products were treated with 5U enzyme
SAP and 2U enzyme exonuclease I, bathing at 37°C for 1 hour,
and then inactivate at 75°C for 15 minutes. Target SNPs were
analyzed using real-time PCR system with following primers:
rs1143623SR: 5-TTTTTTTITITTITTITITTTITITITITITITIT
CACAGAGGCTCACTCCCTTG-3/, 1s16944SR: 5-TTTTTTT-
CTGCAATTGACAGAGAGCTC C-3'. All reactions were run on
an ABI 3730XL DNA Analyzer (Thermo Fisher Scientific, USA) and
analysis with GeneMapper 4.1 (AppliedBiosystems, Foster City, CA,
USA).

2.4. Statistical analysis

The SPSS statistical software was used to analysis. For the
analysis of distribution of genotypes and alleles between the
GDM patients and control group, Chi-Squared test and Mann—
Whitney U test were used when appropriate. The OR and 95%
confidence interval (CI) was performed for the analysis of IL1B
genotype/haplotype differences between patients with GDM and
healthy controls. Differences were considered to be statistically
significant when P <.05. Genotype frequencies were distributed
in accordance with the Hardy—Weinberg equilibrium.

3. Results

3.1. Serum IL-1p level involvement in GDM development

The serum IL-1 level in the GDM patients and healthy controls
are present in Figure 1. Significantly higher level of serum IL-18
was observed in GDM patients with those in the healthy control
group (n = 23/group, P=.023). Therefore, serum IL-1B level
involvement in GDM development.
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Figure 1. SerumIL-18 levelinthe GDM patients and healthy controls. The serum
IL-1B levels in GDM patients are significantly higher than those of healthy controls
(n=23/group, P=.023). These data indicate thatthe serum|IL-1B levelisinvolved
in the occurrence and development of GDM ( P < .05, GDM vs Control).
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Clinical parameters of women with and without GDM.

Control (n=261) GDM (n=300)
Parameters Mean + SD Mean + SD P value®
Age (years) 31.15+3.37 (25-39) 32.97 +£3.39 (25-39) .063
Height (m) 1.60+0.05 1.59+0.06 615
Weight before pregnancy (kg) 52.07 +6.65 55.97 +7.20 .081
BMI before pregnancy (kg/m?) 20.34+2.45 21.87 +2.56 .268
Weight increasing during pregnancy (kg) 13.92+3.62 10.07+3.77 77
HbA+¢ (%) 4.68+0.39 4.95+0.37 182
Systolic blood pressure (mm Hg) 116.27+12.73 119.89+12.58 419
Diastolic blood pressure (mm Hg) 74154912 75.00+8.82 791
Current number of pregnancies 1.98+1.10 244 +1.42 242
Total cholesterol (TCHO) 4.52+0.83 4.37+0.49 703
Triglyceride (TG) 1.35+0.32 1.10+0.20 126
High density lipoprotein (HDL) 1.83+0.43 1.73+0.51 570
Low density lipoprotein (LDL) 2.51+0.71 2.92+0.70 119

~Student ¢ test.
BMI = body mass index, GDM = gestational diabetes mellitus, HbA;c = glycated haemoglobin Ase.

3.2. Clinical characteristics of women with and without
GDM

The clinical characteristics of women with and without GDM are
summarized in Table 1. Totally, 300 GDM patients and 261
healthy controls were recruited in this study. The mean ages were
31.15+3.37 years old for GDM patients (range 25-39) and
32.97 +3.39 years old for healthy controls (range 25-39). Of the
GDM patients, the BMI before pregnancy is 20.34 +2.45 kg/m>
and the healthy control group is 21.87+2.45kg/m>. As we
can see, the gestational age, height, weight before pregnancy,
BMI before pregnancy, weight increasing during pregnancy,
glycated haemoglobin Ac (HbAc), blood pressure and current
number of pregnancy between the 2 groups were roughly
comparable.

3.3. Distribution of IL1B genotypes in women with and
without GDM

The genotype frequencies in women with and without GDM are
shown in Table 2. The distributions of the studied genotypes
rs1143623 and rs16944 were in HWE (P >.05). There were no
statistically significant differences between the GDM patients and
controls in terms of IL1B polymorphism rs16944, whereas there
was a statistically significant association between the IL1B
polymorphism rs1143623 and GDM. In this study, we compared
the distribution of studied genotypes between women with and
without GDM. Among women with GDM, we observed the
increased frequency of the IL1B rs1143623 GG genotype
compared with healthy control group (23% vs 16.09%).
Additionally, among women with GDM, a prevalence of GG

Distribution of IL1B genotypes in women with and without GDM.

Control group GDM group
n=261 n=300 P value® OR (95%Cl) P value®
IL1B rs1143623 genotype
C/C 84 (32.18%) 111 (37.00%) C/C + C/G vs G/G 1.56 (1.03-2.37) 041
C/G 135 (61.72%) 120 (40.00%) 014 C/C vs C/G + G/G 0.81 (0.57-1.14) 232
G/G 42 (16.09%) 69 (23.00%) C/C vs G/G 1.24 (0.78-2.02) 371
C/G vs G/G 1.85 (1.18-2.89) .008
C/C vs C/G 0.67 (0.46-0.99) .038
Allele
C 303 (58.05%) 342 (57.00%) Cvs G 1.04 (0.83-1.32) 724
G 219 (41.95%) 258 (43.00%)
IL1B rs16944 genotype
G/G 69 (26.44%) 87 (29.00%) G/G + G/A vs AVA 1.28 (0.87-1.88) 194
G/A 129 (49.43%) 126 (42.00%) 196 G/G vs G/A + A/A 0.88 (0.61-1.28) 499
AA 63 (24.14%) 87 (29.00%) G/G vs A/A 1.10 (0.70-1.73) 694
G/A vs A/A 1.41 (0.94-2.14) .095
G/G vs G/A 0.77 (0.52-1.15) 211
Allele
G 267 (51.15%) 300 (50.00%)
A 255 (48.85%) 300 (50.00%) GvsA 1.05 (0.83-1.32) 701

" Chi-Squared test.
GDM = gestational diabetes mellitus.
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Clinical parameters of women with GDM stratified according rs1143623 genotype.

C/C + C/G (n=231) G/G (n=69) C/C + C/G vs G/G
IL1B rs1143623 genotype Mean +SD Mean +SD P value®
Age (years) 33.09+3.35 32.57+3.49 228
Height (m) 1.60+0.05 1.58+0.06 .070
Weight before pregnancy (kg) 56.02+7.38 55.82 +6.41 952
BMI before pregnancy (kg/m?) 21.79+2.56 22.16+2.51 301
Weight increasing during pregnancy (kg) 11.36+2.96 8.26+3.87 .851
HDA ¢ (%) 4.88+0.37 5.05+0.32 895
Systolic blood pressure (mm Hg) 119.20+11.06 120.75+13.73 457
Diastolic blood pressure (mm Hg) 73.60+7.37 76.75+9.72 .399
Current number of pregnancies 2.40+1.55 250+1.17 .064
Total cholesterol (TCHO) 425+0.47 4.57+0.38 044
Triglyceride (TG) 1.01+0.07 1.24+0.23 137
High density lipoprotein (HDL) 1.81+0.51 1.44+0.29 .022
Low density lipoprotein (LDL) 297+0.74 2.70+0.35 333

&Mann-Whitney U test.
GDM = gestational diabetes mellitus; BMI = body mass index; HbA;¢ — glycated haemoglobin Asc.

genotype was observed (CC+CG vs GG; P=.041; OR=1.56,
95% CI, 1.03-2.37).

3.4. Clinical parameters of women with GDM according to
IL1B rs1143623 genotype

We also examined the association between the rs1143623
polymorphisms and clinical parameters, such as age, height, body
weight before pregnancy, body mass index (BMI) before
pregnancy, weight increasing during pregnancy, glycated
hemoglobin A (HbAc), systolic blood pressure, diastolic blood
pressure and current number of pregnancy. According to the
results, no statistically significant difference of above parameters
has been observed. However, the IL1B rs1143623 GG genotype
was found to be associated with increased expression of total
cholesterol (TCHO) and high density lipoprotein (HDL) (TCHO,
4.25+0.47 vs 4.57+0.38, P=.044; HDL, 1.81+0.51 vs 1.44+
0.29, P=.022.) (Table 3).

4. Discussion

In this study, we investigated the association between IL1B
polymorphisms and its protein expression in patients with GDM
in Chinese Han population from southwest of China. The results
imply a significant association for IL1B rs1143623 polymor-
phism and GDM patients, however the IL1B rs16944 polymor-
phism has no coloration to the occurrence and development of
GDM. GDM is characterized by a chronic inflammatory
condition, that induced by various pro-inflammatory and anti-
inflammatory cytokines. IL-13 is an important cytokine that
plays an important role in the induction and maintenance of the
inflammatory response in pancreas tissue. The role of IL-18
protein in the pathogenesis of GDM has been investigated in both
animal models and in clinical studies.”' ' In our study, we also
find a significant increased expression of serum IL-18 protein in
patients with GDM. IL-1B is involved in the tissue destruction
associated with GDM due to its pro-inflammatory properties. It is
over-expressed in the pancreas tissue and peripheral blood of
patients with GDM, where it appears to play an important role in
the regulation of inflammatory factors such as interleukins,
chemokines and adhesion molecules. Previous studies have
indicated that the expression of IL-1 protein in GDM patients is

related to the degree of disease activity.['"'?! Increased serum
levels of IL-1B in patients with GDM correlated with several
clinical disease parameters. In addition, some studies suggest that
IL1B rs1143623 involved in regulation of fasting and postpran-
dial lipid metabolism."! It is reported that the carriers of IL1B
rs1143623 polymorphisms have an increased postprandial
lipemia and that elderly homozygotes with rare allele also have
an increased level of fasting triglyceride (TG).[**! In our study, we
find that IL1B rs1143623 polymorphism has the fat metabolism
regulation properties, especially in the regulation of total
cholesterol (TCHO) and high density lipoprotein (HDL) levels.
GG genotype pregnant women are more likely to develop
gestational diabetes mellitus with the increase of THCO and the
decrease of HDL. These findings are consistent with previous
reports. 15 The combination of increased TCHO and HDL
levels allows us to hypothesize that these patients may have a
higher inflammatory status and may over respond to the pro-
inflammatory stimulus that represents a fatty meal.

In conclude, the results of this study show no association
between IL1B rs16944 polymorphisms and GDM in Chinese
population located in southwest of China. Additionally, we
observed that the IL1B rs1143623 polymorphism is closely
related to the susceptibility to GDM of women in Chinese Han
population from southwest of China, accompanied by an
increased level of THCO and decreased level of HDL.

Although this study is statistically convincing, there were still
some intrinsic limitations. First, a small number of patients are
included in this study, thus a larger study is needed. Second,
further experiments are needed to investigate the molecular
mechanism of IL1B rs16944 polymorphisms in regulating fat
metabolism.
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