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Introduction: Type 2 diabetes m ellitus (T2DM) is a m etabolic, m ultifactorial disease 

caused by genetic, dietary  and environmental interactions with alterations in the pattern of cytokine 

expression. Association between interleukin (IL)-10 polymorphism and T2DM is not known in Black Af-

ricans. This study therefore investigates the relationship between IL-10 -1082A/G polymorphism and 

risk of T2DM in Southwest Nigeria.  

Methods: 100 patients w ith T2DM and 105 healthy controls w ere enrolled. Anthropom et-

ric indices were measured and fasting blood sample was obtained from all subjects. Plasma glucose and 

lipid profile were estimated by standard laboratory procedures. IL-10 (-1082A/G) gene polymorphism 

was genotyped using Allele Refractory Mutation detection System-Polymerase Chain Reaction (ARMS-

PCR) technique.  Odds ratio analysis (95%CI) was used to determine association between genotype and 

diabetes mellitus in studied subjects.   

Results: T2DM patients had the highest frequency of IL 10 -1082G/G genotype (58.3%) while -

1082AG frequency was highest (63.1%) in non-diabetics. Non- significant associations between IL 10 -

1082 gene polymorphism and T2DM risk (for AG genotype: OR=0.95, 95%CI =0.19-4.2, p = 0.95; for GG 

genotype: OR=0.49, 95%CI = 0.10-2.41, p = 0.38) were recorded. Fasting plasma glucose, 2hours post-

prandial, total cholesterol and triglyceride were all significantly elevated in IL 10 -1082G/G than AG and 

AA genotypes in T2DM subjects (p<0.001). Expression of A allele was higher in controls than DM pa-

tients . 

Conclusion: This case-control study did not find a significant association between IL 10-1082A/G 

polymorphism and T2DM; however further studies with larger sample size and IL-10 plasma level meas-

urement will be recommended to validate this observation.  
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1.0 INTRODUCTION 

Type 2 diabetes mellitus (T2DM) is a chronic disease 

characterized by hyperglycemia as a consequence of insu-

lin resistance or from defects in beta cell insulin produc-

tion [1]. Its complications could result into increased 

morbidity, mortality and disability [2]. The prevalence of 

T2DM is on the increase with the World Health Organi-

zation (WHO) envisaging that the number of people with 

diabetes could be up to 500 million globally by the year 

2030 [3]. In Nigeria, T2DM is one of the most challeng-

ing health problems with the estimated current preva-

lence of 10% [4]. The role of cytokines in pathogenesis 

and modification of T2DM has been reported in a previ-

ous study [2]. 

Interleukin  10  is an anti-inflammatory cytokine pro-

duced by T helper 2 cells that regulates cellular and hu-

moral  immunity [5] and can inhibit the synthesis of IL 6 

[6].  IL 6 is  pro-inflammatory cytokine and aggravates 

pathogenesis and progression of T2DM [7]. Esposito  et 

al [8] reported that increased circulating inflammatory 

cytokines concentration are associated with hyperglyce-

mia in humans. IL 10 is an immunoregulatory cytokine 

and has many polymorphic sites in the promoter region 

[7]. Genetic polymorphism of interleuILs could alter cy-

tokine function and dysregulate their expression.   It has 

been shown that genetic polymorphism might explain 

individual differences in T2DM risk and is also a determi-

nant of incidence and severity of diabetes mellitus [9, 10, 

11]. Three functional promoter single nucleotide poly-

morphisms (SNPs) in the IL10 locus at –1082G/A 

(rs1800896), −819 T/C (rs1800871) and −592 A/C 

(rs1800872) from the transcriptional start site have been 

confirmed to influence IL10 gene transcription [12].  Two 

meta-analyses found an association between 

the IL10 gene −1082G/A polymorphism and T2DM, but 

no association was found for −819 T/C or −592 A/C 

[1,13].  The incidence of T2DM is highly prevalent in cer-

tain ethnic populations and the influence of environmen-

tal factors has been established in populations that are 

genetically similar, but have different living conditions 

[14]. Disparities in T2DM and its complications between 

ethnic groups suggest that T2DM may represent a selec-

tion of particular genotypes in response to different evo-

lutionary pressures [15]. 

Studies from the Caucasians [16] and Southern Indians 

[17] focusing on IL 10 – 1082 A/G polymorphism and 

DM risk have produced inconsistent results. On the other 

hand, studies on African population are under-reported 

with none emanating from Nigeria. The aim of this study 

therefore is to investigate the contribution of IL-10 -

1082G/A SNP to the risk of developing type 2 diabetes 

mellitus in Southwest Nigeria.  

2.0 METHODOLOGY 

2.1 Study Population  

100 patients attending the Internal Medicine Clinic of the 

University College Hospital, Ibadan, Nigeria and 

diagnosed with T2DM were recruited in this study. 

Diagnosis by the attending physician was based on the 

American Diabetes Association Criteria [18]. These 

include : fasting plasma glucose level > 126mg/dL or 2 

hours post prandial glucose level > 200mg/dL  during a 

75g oral glucose tolerance test and self-reported history 

of diabetes.  105 apparently healthy age-matched subjects 

participated as controls. These underwent  health 

examinations and were confirmed not to  suffer from DM 

[18], cardiovascular disease, pregnant nor on any lipid-

lowering regimen. 

Patients with type 2 DM and control subjects were 

interviewed at the time of recruitment in order to obtain 

their demographic information with the aid of 

questionnaire. Informed consent was sought for and 

obtained from all participants. This study was approved 

by the University of Ibadan/University College Hospital 

Ethical Review Committees.  

2.2 Blood Collection 

Overnight fasting blood samples (5ml) was collected from 

all subjects via venipuncture of an antecubital vein. 3ml 

was dispensed into Na2-EDTA containing test tubes 

(final concentration 1mg/ml) and 2ml into fluoride 

oxalate bottles for the estimation of fasting plasma 

glucose. Samples were centrifuged at 1000rpm for 15min 

using Uniscope Laboratory Centrifuge (Model 5m112 

Surgifriend Medics, England) at room temperature to 

separate whole blood from plasma. Plasma harvested 

from EDTA tubes were used for total cholesterol, 

triglyceride and HDL-Cholesterol estimations.  

2.3 Anthropometric indices and plasma lipid 

profile 

Anthropometric indices measurement included weight in 

light clothing with shoes off using analogue bathroom 

scale, and height using standiometer. BMI was computed 

as weight (kg)/height (m2). Plasma total cholesterol, 

triglycerides, high density lipoprotein were quantified 

using enzymatic kits (Boehringer Mannheim, Mannheim, 

Germany) and low density lipoprotein estimated as 

previously described [19]. 

2.4 DNA extraction and PCR procedure  

DNA  was isolated using Isolate II Genomic DNA kit, 

BIOLINE according to the manufacturer’s instructions.  
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Genotyping of the G and/or A alleles at position −1082 in 

IL-10 promoter region was performed by amplification 

refractory mutation system [ARMS] PCR as previously 

described [20]. Allele A was amplified with Forward 

Sense Primer FSP-A (5' -AAC ACT ACT AAG GCT TCT 

TTG GGT A-3') and allele G was amplified with the 

primer FSP-G (5’-AAC ACT ACT AAG GCT TCT TTG GGT 

G -3'). Internal control primers [5’ TGC CAA GTG GAG 

CAC CCA A 3’ and 5’ TGC CAA GTG GAG CAC CCA A 3’] 

amplifying a 700-bp fragment were included in each 

reaction [20]. The amplified PCR products (161bp) were 

separated by electrophoresis on a 1.5% agarose gel 

stained with ethidium bromide and visualized under 

ultraviolet light. For verification of molecular analysis 

results, some of the samples were tested twice.  

2.5 Statistical Analysis 

Statistical analyses were performed using SAS® software 

version 12.0. Frequencies were presented as percentages, 

continuous variables as mean ± SEM. Analysis of 

variance was used to compare groups, χ2 test to examine 

differences in age and other variables between the sub-

jects. The frequencies of alleles and genotypes of the 

whole group or subgroups of patients were compared  

using binary logistic regression. 

Odds ratio (OR) and 95% CI were used to assess the 

strength of association between IL-10 polymorphisms 

and the risk of T2DM under homozygote and heterozy-

gote comparisons. The significance of the combined OR 

was determined, in which P<0.05 was considered signifi-

cant.  

 3.0 RESULTS 

A total number of   205 individuals participated in this 

study. 113 (55.12%) were females while 92 (44.87%) were 

males with a mean age of 47.46±0.49years.  Table 1 

shows the biophysical and biochemical characteristics of 

all subjects studied. There were significant increases in 

fasting plasma glucose (FPG), 2 hours post prandial 

(2HPP),  body  mass index (BMI), diastolic blood 

pressure (DBP) , SBP- systolic blood pressure in T2DM 

subjects than non-diabetic controls (p<0.05). 

Considering the lipid profile, a significant increase in TG 

concentration (p<0.05) was seen in T2DM patients 

compared to controls while the differences in HDL, LDL 

and total cholesterol were not significant (P>0.05).  The 

ARMS-PCR was used to successfully used to analyzed the 

IL-10 -1082G/A.  The two alleles of the polymorphic 

region of each SNP were analyzed in each patient in two 

different assays by ARMS-PCR (Figure 1).  

 

 

Table 1: Physical and biochem ical param eters in  

cases and control (mean±SEM) 

 
*significant@ p<0.05 

 

The genotype and allele frequencies of IL 10 -1082 

polymorphism in diabetic patients and controls are 

represented in table 2. The carrier frequency of IL 10 -

1082 genotype in T2DM patients was 58.0, 50.4 and 

6.0% for GG, AG and AA respectively.  No significant 

association was observed for risk of developing T2DM in 

GG (OR= 0.49, 95%CI= 0.10-2.41, p>0.05) and AG (OR= 

0.95, 95%CI= 0.19-4.2, p>0.05) genotypes.  For the non-

diabetic controls, the highest frequency of 53% was 

recorded for AG compared to 38.0% for GG, and AA 

(12%) genotypes respectively.  

 

 

 

 

 

 

 

 

 

Fig 1: Fig 1 Representative genotypes of seven 

patients  according to their IL-10 G/A polymorphism. 

 
The percentage of AA homozygotes was generally low in 

the studied population, nevertheless the expression of A 

allele was higher in controls than DM patients.  sing the 

Tukey multiple comparison to perform a one way ANO-

VA in determining the changes  in biochemical parame-

ters in T2DM based on genotype  differences, GG geno-

type had significantly higher values of FPG, 2HPP, TC 

and LDL-C  respectively than the AA homozygotes 

(p<0.01). Similarly, plasma 2HPP value increased in AG 

heterozygote compared to AA genotype (table 2). 

Parameters T2DM 

(n=100) 

Control 

(n=105) 

          

P 
Age (years) 49.13±1.01  47.0±1.21 0. 180 

FPG(mg/dl) 141.3±3.38  84.93±1.98 0.001* 

2HPP(mg/dl) 272.56±4.95  92.89±2.01 0.001* 

BMI(kg/m2) 25.27±0.51  22.22±0.38 0.004* 

TC(mg/dl) 180.35±4.86 170.20±5.12 0.153 

TG(mg/dl) 120.80±7.78  91.38±2.62 0.001* 

HDL-C(mg/dl) 41.11±0.73  38.93±1.09 0.101 

LDL-C(mg/dl) 115.62±3.89 112.87±4.25 0.634 

DBP(mmHg) 119.16±3.34  83.80±1.10 0.001* 

SBP(mmHg) 106.84±3.48 126.78±1.19 0.010* 
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Table 2: Physical and biochemical parameters among dif-
ferent  genotypes in T2DM subjects (mean±SEM)                   

 

*significant@p<0.05 

 

Significant differences (p<0.001) in age of AA and AG 

genotypes as well as higher 2HPP values in  GG than AG  

were observed in control individuals.  Plasma TC and LDL

-C also increased (p<0.001) in non- diabetic individuals 

that are homozygous carriers of A allele compared with 

AG  and GG genotypes (Table 3).  

Table 3: Physical and biochemical parameters among  
different genotypes in control subjects   (mean±SEM)  
 

*significant @ p<0.05 
 

4.0 Discussion 

Type 2 diabetes mellitus is a pro-inflammatory condition 

with evidence of cytokine polymorphism genes playing a 

role in modification of the risk of disease [1,21]. 

Interleukin 10 (IL-10), a cytokine having its gene located 

on chromosome 1with many polymorphic sites in the 

promoter region (1q31-1q32) has been implicated in the 

pathogenesis of T2DM [22]. A meta-analysis by Hua et al 

[2] observed that IL 10 -1082A/G polymorphism 

contributes to an increase in susceptibility of Asian 

population to T2DM but this was not found in Africans. It 

is worth emphasizing that only one study from Africa was 

included in the review [2, 23]. The present case-control 

study therefore investigates the relationship of IL 10 -

1082A/G polymorphism and the risk of T2DM in a 

population in Southwest Nigeria.  

Hyperlipidaemia is common in T2DM which have been 

correlated with the risk of development of cardiovascular 

diabetic complications [24]. T2DM patients in this study 

demonstrated increased FPG, 2HPP, BMI, SBP and DBP 

values than non-diabetic controls. Data from a study 

involving a Chinese population also showed a significant 

increase in TG and BMI in diabetic subjects [25]. Allelic 

frequency was suggested to reflect related functional 

genetic variants and environmental exposure [16]. In line 

with this, we carried out analysis of IL 10 -1082  

polymorphism in a sub-group of the participants. The 

carrier frequency of  IL 10 -1082GG genotype was highest 

in T2DM patients, also the highest mean values of FPG, 

2HPP, TC and LDL-C was recorded in individuals with 

homozygous GG genotype although  a non- significant  

risk  of developing diabetes in GG genotypes  was 

recorded. This observation is in agreement with a meta 

analysis study among Europeans [26] but at variance with 

other investigations  carried out in a Chinese and  two 

North African populations [10,23, 27]. Variations in these 

results could be attributed to genetic ethnic diversities, 

socioeconomic factors as well as dietary and lifestyle 

habits.   

IL-10 −1082 AA polymorphism is associated with low IL-

10 production, while GA and GG are linked to 

intermediate and high productions, respectively [16]. A bi

-allelic single nucleotide polymorphism (G/A) at position 

−1082 in IL-10 promoter region has been shown to 

influence IL-10 production in vitro and in vivo [25]. 

Although expression of IL -10 protein in plasma was not 

estimated in this work, AG genotype had the highest 

frequency in non-diabetic controls and did not show a 

significant association with risk factors for T2DM in both 

groups. Nevertheless, this observation does not provide 

enough evidence to confirm any protective role of AG 

genotype towards decreasing the susceptibility of our 

study population to type 2 diabetes. Similarly, we did not 

observe an association of AA genotype with  diabetes 

mellitus but it is worthy of  note that non-diabetic 

homozygous carriers of the A allele showed increased TC 

and LDL-C compared with the other genotypes.  

Parame-
ters/ 
Genotypes 

AA 
(n=6) 

AG 
(n=36) 

GG 
(n=58) 

P 

Age (years) 51.67±3.71 47.42±1.77 50.32±1.22 0.319 

FPG(mg/dl) 125.0±7.51 132.3±2.42 150.79±5.76 0.001* 

2HPP(mg/
dl) 

235.5±5.29 229.7±3.51 258.3±8.53 0.001* 

BMI 
(kg/m2) 

21.07±0.91 25.98±0.85 25.11±0.61 0.662 

TC 
(mg/dl) 

138.3±7.54 172.8±5.03 191.3±7.78 0.020* 

TG 
(mg/dl) 

117.6±18.26 108.8±7.84 131.46±13.17 0.438 

HDL-C 
( mg/dl) 

34.33±2.33 40.13±0.83 42.68±1.11 0.016* 

LDL-C 
( mg/dl) 

80.67±1.86 110.8±4.13 123.46±6.25 0.026* 

DBP 
(mmHg) 

 88.0±2.52 112.8±5.58 103.79±4.69 0.193 

SBP 
(mmHg) 

 136.33±8.41 116.4±5.38 119.68±4.54 0.397 
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Parameters AA (n=12) AG (n=53) GG (n=40) P 
Age (years) 54.25±2.46 45.07±1.48 49.25±2.25 0.038* 

FPG(mg/dl) 83.0±2.48 84.55±2.68 86.50±3.68 0.835 

2HPP (mg/dl) 90.25±3.04 90.10±2.44 100.50±3.96 0.044* 
BMI  (kg/m2) 22.78±1.49 22.09±0.48 22.37±0.73 0.859 

TC(mg/dl) 166.0±18.01 147.76±6.40 150.83±8.16 0.000* 
TG(mg/dl) 96.75±4.09 89.14±3.61 95.0±4.27 0.447 

HDL-C (mg/dl) 38.25±2.25 37.45±1.43 42.75±1.74 0.058 
LDL-C (mg/dl) 108.25±15.98 92.41±5.09 88.83±6.78 0.000* 
DBP(mmHg) 84.0±2.04 82.17±0.55 87.67±3.75 0.225 
SB(mmHg) 117.50±2.02 117.59±0.71 114.58±4.16 0.677 

mailto:*significant@p%3c0.05
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Data from our study revealed that IL-10 -1082GG 

genotype has the highest frequency but was not 

significantly associated with increased risk  of T2DM  

compared to AG or AA genotypes. This case-control study 

reports, for the first time, a possible association between 

the IL-10 1082AG genotype and risk of diabetes mellitus  

in a Nigerian population of black African descent. A 

limitation of this study is the small sample size 

nonetheless, we believe our results could serve as a pilot 

for further studies.  Further studies on IL-10 -592 and -

819 promoter polymorphisms involving a larger 

population of study subjects would validate our results 

and provide a better understanding of the relationship 

between polymorphism analysis and disease susceptibility 

among  our Nigerian population.  
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