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ABSTRACT

Objective: The study aimed to evaluate the serum levels of Interleukin-6, Tissue Necrosis factor-α, C-reactive Protein (IL-6, TNF-α, CRP) in type 2 
diabetes mellitus (T2DM) in North Population.

Methods: A total of 200 participants were recruited, 100 were recruited as Cases with T2DM and 100 were healthy controls. The parameters were 
estimated by fully autoanalyzer. Serum levels ofTNF-α CRP and IL-6 were estimated by ELISA. The p<0.05 is taken as statistically significant.

Results: We observed that serum levels of candidate cytokines, TNF-α, IL-6, and CRP were highly significant (p<0.001) in T2DM as compared to 
healthy control. Blood sugar, HbA1c and lipid profile parameters were recorded significant (p<0.001) in T2DM compared to normal healthy controls.

Conclusion: Inflammatory cytokines play a significant role in the pathogenesis of T2DM. These cytokines can be acting as early prediction biomarkers; 
it may be helpful in the reduction of mortality rate of T2DM.
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INTRODUCTION

Diabetes is one of the most common chronic illnesses in both 
developed and developing countries. The number of people 
with diabetes mellitus (DM) has increased by four folds in the 
past three decades as a result of urbanization and associated 
lifestyle change [1]. Numbers of risk factors such as age, obesity, 
and family history are involved in the development of Type 2 DM 
(T2DM) [2]. Chronic inflammation associated with T2DM. These 
markers are important for the detection of T2DM and associated 
morbidities [3]. Tumor necrosis factor-α (TNF-α) and Interleukin-6 
(IL-6) are twoinflammatory markers, acting primarily as autocrine 
or paracrine factors. TNF-α produced by several types of cells such 
as macrophages, monocytes, neutrophils, and T-cells. Several studies 
revealed that increased TNF-α expression induces insulin resistance. 
TNF-α plays a direct pathogenic role in glucose metabolism. 
Impaired insulin sensitivity in skeletal muscle is a feature of 
Type-2 diabetes [4]. These pro-inflammatory cytokines, IL-6 have a 
strongest correlation with insulin resistance and Type-2 diabetes [5]. 
The circulating IL-6 is produced from the adipose tissue [6]. Hence, 
through impairment and destruction of beta cells and progression to 
T2DM [7], numerous mechanisms have demonstrated by which IL-6 
produces the insulin resistance status patients with obesity. Insulin 
plays a key role in glucose metabolism, its effects that increasing 
glucose uptake by the skeletal muscle and adipose tissue, promoting 
hepatic glycogen synthesis, inactivate gluconeogenesis by the liver 
and kidney.IL-6 reduces the activity of insulin signaling [8]. CRP is an 
acute-phase reactant produced in the liver and a sensitive marker of 
low-grade inflammation. Studies completed on prospective studies 
found a significant association between CRP and risk of T2DM [9]. 
We try to determine the association between IL-6, CRP, and TNF- α in 
T2DM patients and compare with normal healthy controls.

METHODS

A case-control study was done in the Department of Biochemistry, Govt. 
Medical College, Sri Amritsar. Among 100 subjects, 50 T2DM patients 
in the age group 30–70 years as case in the study, diagnosed as per 
standard of the American Diabetes Association criteria, and 50 healthy 
individuals (age-sex matched) were taken as controls. The patients 
suffering from thyroiditis, cancer, and pregnant women were excluded 
from the study. Participants gave written informed consent. Ethics 
Committee approved this study.

5 mL of blood was taken by venipuncture from T2DM patients 
and healthy control for the biochemical analysis. The following 
investigations were estimated, that is, blood glucose, HbA1c, by fully 
automated analyzer.IL-6, CRP, and TNF- α were estimated by Elisa 
Reader. Statistical analysis was performed using SPSS 16.0 software. 
p<0.005 was considered as statistically significant.

One hundred study participants were selected for the study and 
categorized into two groups, Group I as healthy control and Group II 
as T2DM cases. Mean and standard deviation for the age distribution 
are 57.93±8.31 years for Group 1 and 29.83±7.62 years for Group 2. It 
seems that most of the patients lies in the age 50–60 years. The current 
study shows in Group I (control) 62% of males and 38% of females. In 
Group II (cases), 35% of males and 65% of females. Women exhibit a 
higher prevalence of T2DM (65%) compared to males (35%) shown in 
Table 1.

Table 2 illustrates the biochemical parameters such as HbA1C, FBS, and 
lipid profile levels of Group I and Group II. Blood sugar was significantly 
higher in diabetic patients compared to controls (166.09±30.30 vs. 
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75.05±10.47), and HbA1c observed elevated in T2DM patients due 
to disturbance in glucose metabolism. In lipid profile parameters, 
only HDL decreases in diabetic group (30.43±03.44 vs. 47.39±08.27). 
total Cholesterol, TG, and LDL levels significantly differed in both the 
groups (258.96±53.69 vs. 168.52±22.47 mg/dL), (267.48±86.48 vs. 
125.0±18.04 mg/dL) and (158.28±42.04 vs. 91.31±25.57 mg/dL), 
respectively.

In Group II, serum levels of parameters were higher than Group I. 
P-value was highly significant (p<0.001) in Group II compared to 
Group I. In Table 3, we observed that serum levels of inflammatory 
markers such as IL-6, CRP, and TNF- α levels increased in diabetic group 
than our control subjects. Serum CRP levels of patients in Group II in 
Indian population to be with mean±S.D. 4.5±0.5 mg/dL of as compared 
to 1.5±0.5 mg/l in Group I.

Our study revealed that DM is a group of metabolic disease, interlinked 
with disturbances of various mechanisms. In this context, we evaluated 
the association between inflammatory markers and T2DM. It affirms 
the association between inflammatory markers and T2DM. Women 
are more prevalent in T2DM and then men. Similar study was done 
by Insha et al. [10]. Data revealed that lipid profile, HbA1c, and blood 
glucose levels are increased in T2DM compared to control. Multiple 
studies also supported our study [11-14]. Shows in Table 3, IL-6 levels 
are elevated in case T2DM patients and found significant as compared 
to controls. Studies were documented the correlation of IL-6 with 
T2DM [15,16]. Cytokines have to enhance insulin resistance of T2DM, 
Samuel et al. [17]. CRP actin the pathogenesis of T2DM and synthesis 
triggered by cytokines and regulated by the pro-inflammatory 
cytokine IL-6, which is produced and released into the bloodstream by 
macrophages and adipocytes [18]. The results also ensured a positive 
correlation between CRP and T2DM. It was observed that increased 
levels in biochemical parameters (FBS, lipid profile, and HbA1c) and 

inflammatory markers (IL-6, TNF-α, and CRP) in T2DM patients than 
controls in the North Indian population. Many inflammatory cytokines 
have implicated in the development of chronic inflammation IL-6, 
TNF-α, and CRP at the higher end of the normal range.

CONCLUSION

Our study concluded that inflammatory markers CRP, IL-6, and TNF-α 
are higher in T2DM cases in the North Indian population. These 
inflammatory markers may contribute to the development of Type 2 
diabetes. Hence, it can act as early prediction marker in this population. 
Hence, early detection of inflammatory markers may be helpful in 
T2DM and its complications.
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