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ABSTRACT:  

Introduction: Maternal and fetal complications may be avoided by early detection of GDM using 

biomarker measurement during the pregnancy. Adipose tissue secretes adiponectin, which lowers 

blood glucose levels and modifies insulin sensitivity. The aim of this research to assess the 

relationship between the adiponectin and development of GDM.  

Objective: The aim of this research to assess the relationship between the adiponectin and 

development of GDM. 

Methods: This cross-sectional study included 150 pregnant women age between 19-35 years, out of 

which 50 gestational diabetes mellitus weeks between 25-29, 50 gestational diabetes mellitus weeks 

between 25-29 and 50 were normal pregnant women considered as controls. Biochemical and 

adiponectin levels was measured.  

Results: The mean adiponectin level was drastically decreased in both gestational diabetes mellitus 

cases than control groups, respectively, (P = 0.001**). These levels were significant negative 

correlation with blood sugars, glycated haemoglobin and dyslipidaemia (P=0.00**).  

Conclusion: This study indicates insufficient levels of serum adiponectin in gestational diabetes 

mellitus when compared with age  and body mass index matched normal pregnant women. 

 

1. Introduction 

Gestational diabetes mellitus (GDM), a common 

pregnancy complication, is diabetes mellitus that initially 

develops during pregnancy. Depending on the population 

and diagnostic standards applied, the prevalence of GDM 

may be as high as 18%. Maternal insulin sensitivity 

significantly decreases during the pregnancy (1-3). 

However, GDM may occur as a result of decreased β cell 

reserve or maladaptation to increased insulin demands. 

Pregnancy-related aberrant metabolic conditions may 

have a negative impact on the development of the fetus 

(4-5).  Furthermore, epidemiological studies have shown 

that GDM is a strong predictor of a woman's propensity 

to develop type 2 diabetes later in life. Furthermore, 

GDM is a major predictor of cardiovascular illness in 

later life. Women with a prior history of GDM had a 70% 

higher risk than those without (6-8). 

Adipocytokines such as adiponectin and others are 

produced by adipose tissue, a very active endocrine 

organ. A physiologically active polypeptide hormone is 

called adiponectin. The primary regulator of its release 

from adipocytes is insulin (9-10). By attaching to its 

receptor and activating AMP activated protein kinase 

(AMPK) and peroxisome proliferator activated receptor 

a (PPAR-a) in the liver and skeletal muscle, it promotes 

the absorption of glucose and fatty acid oxidation (11). 
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By blocking gluconeogenesis, it lowers glucose levels. 

By stimulating the beta oxidation of fatty acids in skeletal 

muscle, it decreases the need of insulin. The Body Mass 

Index (BMI), intraabdominal fat, and instances of insulin 

resistance are all negatively linked with plasma 

adiponectin (12-13).  

Adiponectin levels in pregnant GDM subjects have been 

found to be low. According to certain research, women 

with low adiponectin levels are five to six times more 

likely to develop GDM than those with normal or high 

levels (14-15). The placenta does not generate or express 

adiponectin. Maternal adipose tissue can be evaluated as 

an independent biomarker because it is the primary 

source of maternal plasma adiponectin (16-17). Serum 

adiponectin levels can be used as predictors of GDM in 

early pregnancy with later therapies to prevent problems 

if any correlation between these levels and the 

subsequent development of GDM can be assessed. This 

study sought to determine whether early pregnancy 

serum adiponectin levels were associated with the 

development of GDM. 

2. Objectives 

The aim of this research to assess the relationship 

between the adiponectin and development of GDM.  

3. Methods 

The present cross-sectional study was conducted in the 

Department of Obstetrics and Gynaecology, Akash 

Institute of Medical Sciences and Research Centre, 

Bangalore, India after obtaining the ethical clearance 

from the institutional ethical committee between March 

2023 to January 2025. A total 150 pregnant women age 

between 19-35 years were included, out of which 50 

gestational diabetes mellitus weeks between 25-29, 50 

gestational diabetes mellitus weeks between 25-29 and 

50 were normal pregnant women considered as controls. 

Criteria of the study 

The pregnant women visiting to Obstetrics and 

Gynaecology outpatient department and diagnosed with 

gestational diabetes according to National Diabetes Data 

Group (NDDG) criteria were included. Women with 

chronic hypertension, renal disease, hypothyroidism, 

collagen vascular disease, diabetes mellitus and multiple 

pregnancy, other complications (PIH, anemia, 

preeclampsia) not willing for study, on steroids, 

metformin, any drug that interferes with vitamin D 

metabolism like anti-epileptics and nifedipine were 

excluded from the study. Blood sample was collected at 

study place and sent to the laboratory for routine 

biochemical parameters measured and serum adiponectin 

determined by ELISA method. 

Statistical analysis 

Continuous variables were expressed as mean ± SD and 

Graphically the data was presented by box and scatter 

plots. Analysis of variance was employed for comparing 

the variables. Pearson’s correlation used to correlate 

between the study variables. A p value of less than 0.05 

was considered statistically significant. 

4. Results 

Table 1: baseline measurements between controls and 

both groups of GDM 

The age, weeks of gestation and BMI significant high in 

both the groups of GDM cases when compared to 

controls (P=0.001**). Along with that gestational 

diabetic women shown significantly high levels of FBS, 

PPBS, HbA1c. total cholesterol, triglycerides, VLDL, 

and LDL then controls (P=0.001**). Furthermore, HDL 

was very low in both groups of GDM cases than controls 

(P=0.001**).  Additionally, serum adiponectin levels 

were significant and drastically decreased in both groups 

of GDM cases when compared to controls (P=0.001**) 

(Table 1).  

Table 2: Serum adiponectin and other study variables 

correlation 

The serum adiponectin levels were significant and 

negatively correlated with weeks of gestation, BMI, 

blood sugars, glycated haemoglobin, total cholesterol, 

triacylglycerides, VLDL and LDL (P=0.001**) and 

positively correlated with HDL levels (P=0.001**) 

(Table 2).   

Figure 1: Graphical representation of FBS, HbA1c 

and adiponectin levels between study subjects 

Figure 1 demonstrates the box plots for FBS, HbA1c and 

serum adiponectin levels. There were significant and 

drastically elevated levels of FBS, and HbA1c levels in 

both groups of GDM cases when compared to controls. 

Additionally, serum adiponectin levels drastically 
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reduced in both groups of GDM cases when compared to 

controls (P=0.001**).  

5. Discussion 

The hallmark of gestational diabetes mellitus (GDM) in 

pregnancy is reduced glucose tolerance, which is initially 

identified by low serum adiponectin levels during 

screening. Pregnancy causes increased IR, which cannot 

be compensated for by the β-cell reserve. β-cell mass 

changes in response to increased functional demands and 

physiological demands (18-20). Neogenesis, 

hyperplasia, and hypertrophy are possible methods for 

achieving these β-cell mass alterations. Placental 

lactogen, prolactin, and growth hormone all have 

comparable effects on β-cells and are all enhanced during 

pregnancy, which stimulates β-cell proliferation (21-23). 

Lowering serum adiponectin levels have a significant 

impact on placental nutrient transport and fetal 

development during pregnancy because they prevent 

insulin-stimulated amino acid transfer across the 

placenta (24). 

In this study, we show that beta-cell activity in the middle 

of pregnancy is independently correlated with low serum 

adiponectin levels. Compared to normoglycemic 

controls, the mean adiponectin level was considerably 

lower in GDM cases.  

Additionally, recent studies also found women with 

gestational diabetes mellitus had lower adiponectin 

concentrations than women with a normal pregnancy 

(25-27). Similarly, recent researchers observed the serum 

adiponectin levels and BMI have been found to be 

negatively correlated in both GDM and normoglycemic 

pregnant women (28-29). Based on study findings, the 

serum adiponectin, it emerges as an important factor 

potentially linking IR and beta cell dysfunction in the 

pathogenesis of gestational diabetes mellitus.  

7. Conclusion  

In comparison to age- and BMI-matched normoglycemic 

pregnant women, our study showed that women with 

GDM had lower serum adiponectin levels. According to 

the research, reduced adiponectin levels in GDM may be 

an early occurrence in the disease's natural history and 

could be a crucial preliminary assessment in GDM 

prenatal screening. 
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Table 1: baseline measurements between controls and 

both groups of GDM 

Para

mete

rs 

Controls GDM 1 GDM 2 P- 

val

ue  

Mean ± 

SD 

Mean ± 

SD 

Mean ± 

SD 

Age 

(Year

s) 

28

.0

2 

± 1.

9

7 

24

.8

0 

± 2.

2

3 

27

.1

0 

± 2.

0

6 

0.0

01*

* 

Week

s of 

Gesta

tion 

23

.9

5 

± 1.

7

5 

26

.8

8 

± 1.

4

6 

33

.0

2 

± 1.

6

7 

0.0

01*

* 

BMI 

(kg/

m2) 

23

.0

4 

± 1.

5

0 

22

.7

7 

± 1.

8

9 

33

.2

0 

± 3.

3

1 

0.0

01*

* 

FBS 

(mg/

dL) 

84

.8

2 

± 8.

5

9 

13

6.

13 

± 1

1.

4

9 

15

4.

23 

± 1

4.

7

6 

0.0

01*

* 

PPBS 

(mg/

dL) 

27

8.

70 

± 4

9.

4

2 

27

6.

58 

± 4

8.

3

1 

28

3.

70 

± 5

3.

0

7 

0.0

01*

* 

HbA

1C 

(%) 

5.

08 

± 0.

6

5 

6.

69 

± 0.

5

8 

8.

02 

± 1.

0

4 

0.0

01*

* 

Total 

Chol

ester

ol 

16

2.

35 

± 1

4.

1

0 

17

3.

22 

± 1

1.

7

6 

27

3.

85 

± 1

9.

7

5 

0.0

01*

* 

(mg/

dL) 

Triac

ylgly

cerid

es 

(mg/

dL) 

11

5.

92 

± 1

6.

8

7 

13

4.

08 

± 1

5.

5

3 

19

7.

45 

± 2

1.

0

3 

0.0

01*

* 

HDL 

(mg/

dL) 

47

.7

5 

± 5.

0

6 

36

.8

2 

± 4.

3

4 

30

.0

7 

± 2.

5

9 

0.0

01*

* 

VLD

L 

(mg/

dL) 

24

.1

8 

± 3.

1

4 

27

.1

3 

± 3.

2

7 

41

.1

8 

± 4.

0

2 

0.0

01*

* 

LDL 

(mg/

dL) 

87

.4

9 

± 1

1.

2

2 

10

9.

47 

± 1

0.

7

9 

20

5.

72 

± 1

5.

6

6 

0.0

01*

* 

Seru

m 

Adip

onect

in 

(mg/

L) 

47

.1

7 

± 2.

8

7 

28

.6

8 

± 4.

1

8 

14

.7

2 

± 2.

8

5 

0.0

01*

* 
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Table 2: Serum adiponectin and other study variables 

correlation 

Serum Adiponectin (mg/L) 

Parameters r- Value   P-Value 

Weeks of Gestation -0.857 0.001** 

BMI (kg/m2) -0.722 0.001** 

FBS (mg/dL) -0.886 0.001** 

PPBS (mg/dL) -0.042 0.001** 

HbA1C (%) -0.835 0.001** 

Total Cholesterol 

(mg/dL) 

-0.813 0.001** 

Triacylglycerides 

(mg/dL) 

-0.801 0.001** 

HDL (mg/dL) 0.832 0.001** 

VLDL (mg/dL) -0.787 0.001** 

LDL (mg/dL) -0.861 0.001** 

 

Figure 1: Graphical representation of FBS, HbA1c 

and adiponectin levels between study subjects 
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