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Abstract: Background: Adiponectin is a protein, secreted from adipose tissue, according to numerous studies that 
have been done before, its plasma levels are associated with different parameters  of metabolic syndrome. It seems 
that this effect results from the interaction of genetic (polymorphisms in the adiponectin gene) and environmental 
factors (obesity). The present study aimed to investigated the possible association between two SNPs of adiponectin 
gene at position (+ 45T/G) and (-11391G/A) with increased of waist circumference (WC) and type 2 diabetes 
mellitus patients in North East, Guwahati, India. Method: This study is a case - control study with 121 diabetic 
patients were selected as cases group and 87 healthy people selected as controls group. After extraction of DNA, 
genotyping was performed by PCR-RFLP method. Results: We don’t observed  a significant association between 
adiponectin gene polymorphism (+45T/G) and waist circumference(WC). In diabetic patients over 40 years old we 
observed a significant association between adiponectin gene polymorphism (-11391 G/A) and waist 
circumference(WC) (P = 0.021). Conclusion: It seems that the role of adiponectin  polymorphism (+45 T / G) in the 
creation of type 2 diabetes independent to abdominal obesity and adiponectin polymorphisms of ( -11391G / A)  in 
type 2 diabetes depend to abdominal obesity in people older than 40 years (waist circumference  <90). 
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Introduction: 
Todays, obesity Related to nutrition and creation of  
metabolic syndrome has emerged as a global health 
problem(1,2). Adiponectin which is exclusively 
secreted from adipose tissue and it’s plasma level 
decrease inversely with increased fat mass(3,4), the 
metabolic effects is to glucose and lipid metabolism 
(5), anti-inflammatory effects(3) and  anti-
atherogenic(6) and  these effects exerts by sensitizing 
the body to insulin(7,8). In several studies, plasma 
levels of adiponectin has decreased in the obese animal 
models(9.10) and human models especially 
viscera(11,12,13). The decrease of plasma level of 
adiponectin, is dependent on several factors such as 
production reduction or increased clearance from the 
blood by the liver. In addition, the genetic factors 
effecting on plasma levels of adiponectin (such as SNP 

adiponectin gene), and environmental factors such as 
removing high-fat diet which are delays for blood 
adiponectin cleaning(14), and carbohydrate-rich diet is 
related with lower levels of adiponectin(15) also seems 
to have influence on adiponectin levels. However, little 
studied have done about the effect of diet on 
adiponectin levels but studies shows that it has a better 
effect on the long-term regimes(16,17). In some 
studies, the relation between SNP adiponectin gene and 
plasma level of adiponectin approved(18,19,20). It is 
hypothesized that the diseases such as type 2 diabetes, 
which is caused the cumulative effect of genetic 
disorders(SNPs adiponectin gene) with environmental 
factors (obesity) (21). Association of adiponectin 
polymorphisms in skinny people with type 2 diabetes is 
statistically meaningless(22). 
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However, the association of adiponectin gene 
polymorphisms with type 2 diabetes and obesity is vary 
in different populations. There are many SNPs of 
adiponectin  have been extensively studied which are 
including; -11391G/A, -11377G/C, +45T/G and 
276G/T (26). The purpose of this study is to investigate 
the relation between adiponectin gene polymorphisms( 
+45T/G and -11391G/A) with waist circumference 
(WC) and type 2 diabetes in the India  population . 
 
MATERIALS AND METHODS 
Sample Collection:  
In this study, 5 ml blood samples were collected in 
EDTA vials from 121 northeast women patient with 
type 2 diabetic diagnosed at the Northeast Cancer 
Hospital, Assam, India and 87 healthy Northeast 
women from Health Screening Center of Northeast 
Cancer Hospital, Assam, India between the period 
February 2013 to December 2014, Information 
regarding sex, current age, age at  type 2 diabetes  
diagnosis, and ethnic status was recorded. The study 
has been approved by Gauhati University ethical 
committee, and the written informed consent to 
participate (i.e., case and controls) in the study was 
obtained from all subjects.   
 
DNA isolation and PCR-RFLP 
Salting out extraction method was used to isolate 
genomic DNA from the collected blood, and the 
quantity of DNA was determined by 
spectrophotometer. Amplification of the gene 
polymorphism regions was carried out by Polymerase 
Chain Reaction (PCR), and the Restriction Fragment 
Length Polymorphism (RFLP) was used to identify the 
Single nucleotide polymorphism regions (SNPs) of 
Adiponectin (45T/G and -11391G/A). The PCR primer 
sequences (Invitrogen, India) used for Adiponectin 
SNPs (45T/G and -11391G/A) are shown in Table 2. 
PCR was standardized and carried out for about 34 
cycles. The PCR products were separated on 1.5% 
agarose gel, visualized with ethidium bromide. The 
different restriction enzymes (genome diagnostics 
private limited, India) used to study the respective gene 
polymorphisms by RFLP method was mentioned in 
Table 3. The restriction enzyme digestion was carried 
out for 37C (overnight; 16 hours), and the products 
were visualized on 2% agarose gel stained with 
ethidium bromide (Figure 1 and 2). 
 
Statistical analysis 
The allele frequency differences between case and 
control groups were obtained using used X2 (Chi- 
square) test. For each SNP the odds ratios (ORs) with 
confidence intervals (CIs 95%) were calculated, and 
the identification of genotypes risk was performed 
using logistic regression analysis. Pearson χ2 statistics 

with threshold of P<0.05 for each SNP was used to test 
the Hardy-Weinberg equilibrium. SPSS 16 software 
was used to perform the statistical analysis and the 
possibility less than 0.05, was considered significant. 
Power and Sample Size Calculations was used to 
estimate the Power 
(http://biostat.mc.vanderbilt.edu/wiki/Main/PowerSam
pleSize). 
Result: 
In this study, the age of patients group are 55 ± 9 years 
and for controls group are 50 ± 5 years. Standard 
values for waist circumference (WC) are 92 ± 8 cm for 
patients group and  96 ± 10 cm  for controls group. In 
both diabetic and non-diabetic, the difference 
frequency  in genotype various of +45T/G position 
adiponectin gene compared to those with higher than 
90 cm WC and  lower than 90 cm  WC was not 
statistically significant (Table1). In position -11391G/A 
of adiponectin gene the result was same also (Table1). 
This study were conducted the people over 40 years 
and the results were invalid in positions +45T/G, but 
there was a statistically significant difference in 
position -11391G/A (Table2). This means that in 
people over 40 years, the GG genotype frequencies of -
11391G/A polymorphism in patients with over that 
90cm WC was significantly higher than people who 
have WC below 90cm (CI 95% = 1/01 – 16, OR= 3/61, 
P= 0/02). 
Comparison of GG genotype frequencies of -11391 
polymorphisms in diabetes patients according to WC 
index showed significant differences. 
 
Discussion: 
The purpose of this study was to examine two common 
polymorphisms -11391G/A and +45T/G of adiponectin 
with WC in diabetic and non-diabetic people. Waist 
circumference (WC) was considered as an obesity 
index. According to ATPIII, the WC more than 102cm   
and, in WHO, the WC more than 37 inch have 
abdominal obesity (27,28). In this study the WC more 
than 90cm was considered as abdominal obesity. In 
other study, allele A in -11391G/A polymorphism only 
in women and +45T/G polymorphism in both gender 
women and men has protective role against obesity. 
The effect of -11391A polymorphism is conformed in 
French population, In a study in Denmark have seen 
associated between -11391A polymorphism and 
obesity (24). In Hispanic population the study of 18 
SNPs of adiponectin were evaluated with different 
criteria for obesity such as , BMI, WC, Ratio of WC to 
hip, Subcutaneous adipose tissue, Visceral adipose 
tissue, The ratio of visceral fat to subcutaneous fat 
which have seen relation between 7 polymorphisms 
with obesity(29). In a non-diabetic Korean population 
have seen relation between +45T/G polymorphism and 
serum level of adiponectin, insulin resistance and 



Nature and Science 2022, 20(10)                                        http://www.sciencepub.net/natureNSJ 

http://www.sciencepub.net/nature                                                                            naturesciencej@gmail.com 24

obesity(23). Similar to Korean population study, it was 
reported  in Italy population study also between +276 
and +45 polymorphisms with insulin resistance and 
other related index( 25). 
In this study we observed that the type 2 diabetes is 
more happened in obese people over 40 years old with 
11391G/A  polymorphism of adiponectin  in Indian 
population, which is similar to French study, Denmark 
study and Hispanic study (20,24,29). 
we recommended similar studies with larger population 
in other polymorphisms of adiponectin on BMI, WC 
and it’s association with type 2 diabetes. 
 
CONCLUSION 
In this study we investigated the association of 
adiponectin gene SNPs (45T/G and -11391G/A) and 
their possible association with WC and Type 2 

Diabetes in a Northeast women population. Our results 
indicates that the role of adiponectin polymorphism 
(+45 T/G) in the creation of type 2 diabetes 
independent to abdominal obesity and adiponectin 
polymorphisms of ( -11391G / A)  in type 2 diabetes 
depend to abdominal obesity in people older than 40 
years (waist circumference  <90). To our knowledge, 
our study provides information on the adiponectin 
SNPs (45T/G and -11391G/A) and the risk WC and 
type 2 diabetes in Northeast women population. 
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Table 1: Polymorphism genotype frequencies -11391G/A and +45T/G of adiponectin gene in  non-diabetic and 
diabetic patients groups by WC index 

 
    Gene             Genotype 

Diabetic patients Non-Diabetic patients 

WC>90 WC≤90 WC>90 WC≤90 

+45 TT 86 (71/4) 84(69/8) 64 (73/1) 52 (60) 

TG 33 (27) 32 (26/4) 20 (23/1) 26 (30) 

GG 2(1/6) 5 (3/8) 3(3/8) 10 (10) 

-11391 GG 115 (95/3) 110 (90/6) 79 (90/9) 82 (94/1) 

GA 4 (3/1) 11 (9/4) 8 (9/1) 5 (5/9) 

AA 2 (1/6) 0(0) 0(0) 0(0) 

No significant differences were observed. 
 
Table 2: Polymorphism genotype frequencies -11391G/A  and +45T/G of adiponectin gene in  non-diabetic and 
diabetic patients groups in over 40 years old patients  by WC index 

 
Gene             Genotype 

Diabetic patients Non-Diabetic patients 

WC>90 WC≤90 WC>90 WC≤90 

+45 TT 86 (70/7) 86 (70/8) 63 (72/9) 50 (57/9) 

TG 31 (25/9) 30 (25) 22 (25) 28 (31/6) 

GG 4 (3/4) 5 (4/2) 2 (2/1) 9 (10/5) 

-11391 GG 117(96/6) 108 (89/6) 79 (90/5) 82 (93/75) 

GA 4 (3/4) 13 (10/4) 8 (9/5) 5 (6/25) 

AA 0(0) 0(0) 0(0) 0(0) 

In Chi-square test P≤0/05 was statistically significant. 
 
Table 3: PCR primer sequences and the restriction enzyme digestion used to study the gene  polymorphisms 
Gene  Polymorphisms  PCR primer sequence  (F = Forward , R= Reverse ) Restriction 

enzymes used for 
RFLP 

Adiponectin  +45T/G  
 
 
-11391G/A   

F : 5’- GAAGTAGACTCTGCTGAGATGG - 3’ 
R : 5’- TATCAGTGTAGGAGGTCTGTGATG - 3’ 
 
F : 5’- CATCAGAATGTGTGGCTTGC - 3’ 
R : 5’- AGAAGCAGCCTGGAGAACTG - 3’ 

SmaI 
 
 

MspI 
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Figure 1: Identification of Adiponectin polymorphism. SNP 45G/T: SmaI restriction fragments. Lanes no. 6 & 7 
were homozygous wild type (genotyped TT) (210 bp), lanes no. 2 & 3 & 5 were heterozygous mutant (genotyped 
TG) (210 bp, 120bp, 90 bp) and lanes no. 1 & 4 were homozygous mutant (genotyped GG) (120 bp, 90 bp). M, 100 
bp DNA ladder. 

 

 

Figure 2: Identification of Adiponectin polymorphism. SNP 11391G/A: MspI restriction fragments. Lanes no. 
2,3,4,5 were heterozygous mutant (genotyped GA)( 302 bp, 186bp, 116 bp), lane no. 1 was homozygous wild type 
(genotyped GG) (186 bp, 116 bp) and lanes no. 6,7 were homozygous mutant (genotyped AA) (302 bp). M, 100 bp 
DNA ladder. 
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