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ABSTRACT 

 
Background: Zinc is an important mineral in regulating glucose homeostasis and oxidative stress Zn 

dyshomeostasis is often associated with pathogenesis of T2DM and its complications.  

Objective: to Evaluate the serum zinc levels and to find the possible correlation between serum zinc 

and oxidative stress, Insulin resistance in healthy and T2DM patients. 
Materials and methods: The present study was carried out in the Department of Biochemistry on 

360 subjects patient in the age group of 35-70 years, attended OP in Rama Medical College & 

Hospital. Among them 180 healthy subjects enrolled as control group remaining 180 T2DM patients 
were served as case group. Serum zinc and Serum Insulin were measured .Insulin resistance was 

calculated from HOMA-IR method.MDA levels were measured in order to asses oxidative stress. 

Results: The concentration of serum Zn levels were significantly (p<0.0001) lower in cases (82.70 
±14.13) as compared to the controls (93.90 ±12.24). There was negative correlation found between 

serum Zn levels and Insulin resistance, MDA levels in cases of type 2 DM.  

Conclusions: There is an association exits between serum Zn and Oxidative stress and there is an 

inverse correlation found between Serum Zn and Insulin resistance in T2DM patients. 
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INTRODUCTION 

Type 2 diabetes mellitus is a 

metabolic disease characterized 

hyperglycemia and the presence of glucose 

intolerance. 
[1]

 The two metabolic defects 

that characterize type2 Diabetes are reduced 

insulin secretion from pancreatic beta cell 

dysfunction and decreased insulin action 

(insulin resistance at a cellular level. 
[2]

 

Chronic hyperglycemia of diabetes mellitus 

favors the manifestation of oxidative stress 

by increasing the production of reactive 

oxygen species and/or by reducing the 

antioxidant defense system activity. 
[3]

 The 

reactive oxygen species (ROS), attack the 

membrane lipids resulting into lipid 

peroxidation. This forms a number of 

potentially toxic lipid aldehydes like 

Malondialdehyde (MDA) and 4-hydroxy-

trans-2-nonenal. MDA level is commonly 

known as a marker of oxidative stress. 
[4]

 

Zinc (Zn) is the second most 

abundant trace element in the human body. 

Zinc plays a relevant role in human health 

being an essential cofactor for more than 

300 enzymes, such as superoxide dismutase. 
[5]

 Zinc plays a key role in Insulin synthesis, 

storage and transport. Zinc is considered as 

an integral component of Cu-Zn SOD which 

acts as anti oxidant and protects from free 

radicals. This mineral also facilitates 
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reduction and neutralization of free radicals. 
[6-8]

 

Insulin resistance is a condition in which 

insulin in the body does not exert sufficient 

action proportional to its blood 

concentration. The impairment of insulin 

action in major target organs such as liver 

and muscles is a common 

pathophysiological feature of T2DM. 

Insulin resistance develops and expands 

prior to disease onset. 
[9]

 Insulin resistance is 

related to genetic factors and environmental 

factors (hyperglycemia, free fatty acids, 

inflammatory mechanism, etc. Known 

genetic factors, include not only insulin 

receptor and insulin receptor substrate 

(IRS)-1 gene polymorphisms that directly 

affect insulin signals but also 

polymorphisms of thrifty genes such as the 

β3 adrenergic receptor gene and the 

uncoupling protein (UCP) gene, associated 

with visceral obesity and promote insulin 

resistance. Glucolipotoxicity and 

inflammatory mediators are also important 

as the mechanisms for impaired insulin 

secretion and insulin signaling impairment. 
[10]

 
So the present study was aimed to 

evaluate and correlate the serum Zinc levels 

with insulin resistance and MDA (an index 

of lipid peroxidation) both in T2DM and 

non diabetic patients. 

 

MATERIALS AND METHODS  

Present study was conducted on 360 

subjects aged between 35-70 years attended 

OP in Rama Medical college & Hospital 

Kanpur, U.P. These 360 subjects were 

divided into following groups.  

Group-A contains 180 healthy individuals 

(without T2DM) serving as control group 

Group-B includes 180 subjects suffering 

with T2DM (not more than 5 years).  

All the subjects were informed and consent 

letter was taken. Study was approved by 

Institutional ethical committee. 

Exclusion criteria: T2DM patients taking 

Insulin, Lactating and pregnant women were 

excluded. Individuals suffering with T1DM, 

myocardial infarction, renal problems and 

patients on Zinc supplementation were also 

exempted. 

 

Biochemical analysis: Using aseptic 

precautions 5 ml of venous blood was 

collected from antecubital vein in Fasting 

condition. Samples were centrifuged after 

30 minutes; serum was isolated and used for 

the measurement of following parameters. 

 

1 Fasting Blood Glucose: was measured 

by GOD-POD METHOD. (End point 

colorimetric method). 

2 Serum Zinc: was measured by NITRO-

PAPS method(kit supplied by Tulip 

diagnostics by using ERBA CHEM 5 

semi auto analyzer 

3 Serum Insulin: was measured by 

sandwich ELISA method  

4 Insulin resistance : was calculated by 

HOMA-IR method 

5 MDA(malondialdehyde): was 

measured by Thiobarbituric acid reagent 

(TBA) Method 

6 HbA1C: was estimated by ion-exchange 

high-performance liquid 

chromatography method by using ERBA 

EM 360. 

 

STATISTICAL ANALYSES: 

All the values were expressed as 

Mean±SD. The statistical analysis was done 

using student „t‟ test and Pearson‟s 

correlations for comparison between two 

groups and a p-value of <0.05 was 

considered statistically significant. 

 

RESULTS  

The present study conducted on 360 

subjects among them 180 people suffering 

with type 2 DM were chosen as control 

(group-I) and 180 age and sex matched 

healthy subjects were served as case group 

(group-II). Serum MDA was measured in 

order to assess the oxidative stress. Insulin 

resistance was calculated by HOA-IR 

method. All the results were expressed in 

Mean ± standard deviation.  

 



P. Krushna Kishore et al. Evaluation and Correlation of Serum Zinc with Oxidative Stress and Insulin 

Resistance  

                    International Journal of Research & Review (www.gkpublication.in)  97 

Vol.4; Issue: 7; July 2017 

Table-1 showing biochemical parameters with Mean value and S.D 

Parameters Control Group Case Group P value 

FBS 83.70 ±14.13 154.45 ±25.24 <0.001* 

Serum Zinc 93.90 ±12.24 82.70 ±14.13 <0.001* 

Serum Insulin 14.83±2.64 22.31±4.63 <0.001* 

Insulin Resistance (HOMA-IR) 3.26±0.67 7.97±2.36 <0.001* 

MDA(malondialdehyde) 1.29±0.40 1.86±0.65 <0.001* 

HbA1C 5.21 ± 0.04% 6.84 ± 0.2% <0.001* 

Data is presented as mean ± std. dev. for variables.* Highly significance. 

 

Biochemical parameters are displayed in 

table-1: The mean FBS and HbA1C values 

of case group was 154.45 ± 25.24 mg/dl, 

5.21 ± 0.04%and that of controls was 83.70 

± 14.13 mg/dl. 6.84 ± 0.2% respectively and 

was significantly higher (p-value less than 

0.001); in control group. 

The mean serum Zinc level (ng/mL) 

in controls was 93.90 ±12.24 while in cases 

it was 82.70 ±14.13. From table-1 it is clear 

that serum zinc levels were significantly 

lowered in Diabetic population compared to 

control group. Correlation was found 

between the two groups (p < 0.001).  

Table-1 also displaying Mean serum 

Insulin level and insulin Resistance of 

control group 14.83±2.64, 3.26±0.67 and for 

the study the group it was 22.31±4.63; 

7.97±2.36 respectively. Highly significant 

difference was found (p < 0.0001) between 

the two groups.  

Mean serum MDA levels of case group 

(1.86±0.65) were significantly higher than 

control group (1.29±0.40).significant 

difference was found between two groups. 

 
Table: 2 correlation of serum Zinc with oxidative stress, 

insulin Resistance and HbA1C in T2DM Patients 

 Case Group(T2DM) P value 

ZINC with MDA  -0.59 <0.001* 

Zn with Insulin Resistance  -0.64 <0.001* 

Zn with HbA1C -0.57 <0.001* 

*statistically highly significant 

 

Correlation of Serum Zinc with 

MDA and Insulin resistance: In Diabetic 

patients the levels of serum zinc showed a 

negative correlation with MDA and Insulin 

resistance. (r = -0.59 and r= -0.64) Which 

was statistically highly significant (p<0.001) 

Table- 2. 

Serum Zinc levels and HbA1c: There was 

significant negative correlation found 

between serum zinc levels and HbA1c, r = -

0.57, p < 0.0001 and was highly significant. 

(Table 2) 

 

DISCUSSION  

Many people with T2DM remain 

unaware of their poor health for a long time 

since symptoms may take years to appear, 

during which time the body is being 

damaged by excess blood glucose. 
[11]

 

Chronic hyperglycemia statue noticed in 

diabetes mellitus favors the manifestation of 

oxidative stress. 

Numerous in-vitro and in-vivo 

studies have shown that Zinc plays an 

important role in β-cell function, insulin 

action, glucose homeostasis and the 

pathogenesis of diabetes and its 

complications. 
[12-14]

 Zinc reduces glucose 

absorption and synthesis, whilst promoting 

glucose metabolism and storage. This is 

primarily via the enhanced activity of key 

enzymes involved in these metabolic 

processes, such as α-glucosidase, PFK, PK 

and glycogen synthase. Its action on insulin 

possibly mediated via Zinc-α2-

glycoporteins increases cellular GLUT4 

levels in skeletal muscles and adipose tissue 

facilitating glucose absorption. 
[15]

 In our 

present study we found Insulin resistance 

was more severe in diabetic group and 

inversely correlated with serum Zinc levels. 

In Our present study we observed 

that serum zinc values were inversely 

correlated with HbA1C and FBS. Earlier 

studies have proved that Zinc 

supplementation reduces Fasting Blood 

Glucose, 2 h Post Prandial Blood Glucose 

and HbA1c in patients with diabetes, as well 

as reducing total cholesterol, LDL 

cholesterol and triglycerides in both patients 

with and without diabetes. 
[16-17]

 

Zn has antioxidant properties and 

protects tissue from oxidative stress by two 
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main mechanisms: (i) protection of protein 

sulfhydryl groups from free radical attack 

and (ii) reduction of free radical formation 

through the antagonism of redox-active 

transition metals, such as iron and copper 

(Cu). 
[18]

 Present study demonstrated 

hypozincemia is significantly correlated 

with oxidative stress (MDA). In a earlier 

Study by Liu et al noticed that zinc 

supplementation decreased 

malondialdehyde concentration and 

stimulated the transcription of 

metallothionein genes in peripheral nerves 

of diabetic mice. 

 

CONCLUSION 

Serum Zinc is inversely associated 

with Oxidative stress and Insulin resistance. 

Zinc supplementation may helps in 

prolonging the diabetic complications.  
 

REFERENCES 
1 Alberti KGMM, Zimmet P. Z. For the 

WHO consultation. Definition, 

diagnosis and complications. Part1. 
Diabetic Med 1998; 15:529-533. 

2 Muhammad AA, Masafumi M, Jani R, 

Jenkinson CP, Coletta DK. The 

relationship between fasting 
hyperglycemia and insulin secretion in 

subjects with normal or impaired 

glucose tolerance. Am J Physiol 
Endocrinal Metab. 2008; 295: E401–

E406. 

3 Kyria Jayanne. C. Ana R Soare. O, 
Dilina N.Marreiro. Antioxidant role of 

zinc in diabetes mellitus. World J 

Diabetes, 2015 March 15; 6920 :333-

337. 
4 GawelS, Wardas M, Niedworok E, 

WardaP, Malondialdehyde(MDA) as a 

lipid peroxidation Marker, Wiad 
Lek2004,57(9-10):453-5.  

5 L. Cai, X. K. Li, Y. Song, and M. G. 

Cherian, “Essentiality, toxicology and 
chelation therapy of zinc and copper,” 

Current 

MedicinalChemistry,vol.12,no.23, 

pp.2753–2763,2005. 
6 T.M. Brayand, W.J.Bettger,“The 

physiological role of zinc as an 

antioxidant,” Free Radical Biology and 
Medicine,vol.8,no.3, pp.281–291,1990. 

7 Prasad AS. Zinc in human health: effect 

of zinc on immune cells. Mol Med 
2008; 14: 353-357 [PMID: 18385818 

DOI: 10.2119/2008-00033] 

8 Carocho M, Ferreira IC. A review on 

antioxidants, pro oxidants and related 
controversy: natural and synthetic 

compounds, screening and analysis 

methodologies and future perspectives. 
Food Chem Toxicol 2013; 51: 15-25 

[PMID: 23017782 DOI: 

10.1016/j.fct.2012.09.021] 
9 Lebovitz HE, Insulin resistance : 

definition and consequences .Exp Clin 

Endocrinol Diabetes ,2001;109 Suppl 

2:S135-48 
10 Malgorzata, Malodobra, Tadeusz 

Dobosz, Genetic basics of insulin 

resistance and its role in type 2 diabetes 
pathogenesis, Diabetes Doswi klin 

2008,8:95-103. 

11 Kohei KAKU, Pathophysiology of Type 
2 Diabetes and Its Treatment Policy. 

JMAJ. 2010; 53(1): 41–46 

12 Zhu K, Nie S, Li C, Huang J, Hu X, Li 

W, Gong D, Xie M. Antidiabetic and 
pancreas-protective effects of zinc 

threoninate chelate in diabetic rats may 

be associated with its antioxidative 
stress ability. Biol Trace Elem Res 

2013; 153: 291-298 [PMID: 23625696] 

13 Wang X, Li H, Fan Z, Liu Y. Effect of 

zinc supplementation on type 2 diabetes 
parameters and liver metallothionein 

expressions in Wistar rats. J Physiol 

Biochem 2012; 68: 563-572 [PMID: 
22585619] 

14 Anderson RA, Roussel AM, Zouari N, 

Mahjoub S, Matheau JM, Kerkeni A. 
Potential antioxidant effects of zinc and 

chromium supplementation in people 

with type 2 diabetes mellitus. J Am Coll 

Nutr 2001; 20: 212-218 [PMID: 
11444416 DOI: 10.1080/0731572 

4.2001.10719034] 

15 Ceperuelo-Mallafre V, Ejarque M, 
Duran X, Pachon G, Vazquez-Carballo 

A, Roche K, et al. Zinc-alpha2-

glycoprotein modulates AKT-dependent 
insulin signaling in human adipocytes 

by activation of the PP2A phosphatase. 

PLoS One. 2015;10(6):e0129644.  

16 Jayawardena R, Ranasinghe P, 
Galappatthy P, Malkanthi R, 

Constantine G, Katulanda P. Effects of 



P. Krushna Kishore et al. Evaluation and Correlation of Serum Zinc with Oxidative Stress and Insulin 

Resistance  

                    International Journal of Research & Review (www.gkpublication.in)  99 

Vol.4; Issue: 7; July 2017 

zinc supplementation on diabetes 

mellitus: a systematic review and meta-
analysis. Diabetol Metab Syndr. 

2012;4(1):13. 

17 Ranasinghe P, Wathurapatha WS, 

Ishara MH, Jayawardana R, 
Galappatthy P, Katulanda P, et al. 

Effects of Zinc supplementation on 

serum lipids: a systematic review and 
meta-analysis. Nutr Metab. 2015;12:26. 

18 Liu F, Ma F, Kong G, Wu K, Deng Z, 

Wang H. Zinc supplementation 
alleviates diabetic peripheral neuropathy 

by inhibiting oxidative stress and 

upregulating metallothionein in 

peripheral nerves of diabetic rats. Biol 
Trace Elem Res 2014; 158: 211-218 

[PMID: 24615552] 

 

 

 

 

 

 

 

****** 

 

 

 

 

 

How to cite this article: Kishore
 
PK, Chodhary

 
I, Anand

 
P et al. Evaluation and correlation of 

serum zinc with oxidative stress and insulin resistance. International Journal of Research and 

Review. 2017; 4(7):95-99. 
 


