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Abstract  

Introduction: Diabetes mellitus is the most common endocrine disorder caused by absolute or relative deficiency of insulin. 
Chronic hyperglycemia and enhanced oxidative stress have been implicated in the pathogenesis of diabetic vascular 
complications. These patients are more prone to adverse cardiovascular events which occur due to the accelerated rate of 
atherosclerosis in diabetic patients. Myeloperoxidase apart from playing a major role in innate immunity has been implicated in 
the various stages of atherosclerosis namely initiation, progression and plaque rupture. The objective of the study was to 
estimate the plasma myeloperoxidase activity in type-2 diabetics and to establish a correlation between plasma 
myeloperoxidase activity and lipid profile and glycated haemoglobin (HbA1c) in the study population. Methods: Plasma 
myeloperoxidase activity was estimated by spectrophotometric method using O-dianisidine dihydrochloride as substrate. Lipid 
profiles, HbA1c and blood sugar was analysed in an auto- analyser. Results: There was a statistically significant increase in 
plasma myeloperoxidase activity in diabetic patients when compared with non-diabetic individuals (p<0.001). There is a 
significant positive correlation between plasma myeloperoxidase activity and serum triglyceride levels in the study population 
(p < 0.001). Conclusion: Plasma MPO activity was significantly higher in the diabetic patients when compared with non-
diabetic controls. There is significant positive correlation between MPO activity and serum triglyceride levels. 
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Introduction 

Diabetes mellitus (DM) is a metabolic disorder, which 
occupies the seventh leading cause of death [1]. The 
burden caused by the morbidity and mortality in 
patients with type-2 DM is mainly driven by its vascular 
manifestations. DM is associated with increased risk of 
premature vascular disease due to accelerated 
atherosclerosis [2]. 
 
Myeloperoxidase (MPO), an enzyme of the heme 
peroxidase superfamily in mammals is present within 
the azurophilic granules of leukocytes. It plays a major 
role in innate host defense by participating in the 
oxygen dependent killing of invading pathogens [3]. 
 
MPO is capable of generating reactive oxygen species 
that modify lipids and proteins which contributes to  
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atherogenesis. Recent studies have shown that low 
density lipoprotein (LDL) on exposure to reactive 
nitrogen and halogen species by MPO gets converted 
into more atherogenic forms in the walls of the blood 
vessel [4]. Also MPO participates in the generation of 
dysfunctional high density lipoprotein (HDL) 
contributing to pro-inflammatory state which triggers 
atherosclerosis [5]. Apart from this, MPO consumes 
endothelial derived nitric oxide, thus reducing its 
bioavailability and impairing its functions such as 
vasodilatation and anti-inflammatory properties [4]. 
Thus MPO is found to contribute to endothelial 
dysfunction, the major pathogenetic mechanism in the 
process of atherosclerosis. 
 
It is well known that endothelial dysfunction develops 
early in DM, preceding clinically detectable 
atherosclerosis, and that diminished nitric oxide levels 
and enhanced oxidative stress are important factors in 
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the pathogenesis of diabetic vascular complications [2]. 
MPO plays an important role in the initiation, 
progression and the complications of atherosclerosis. 
Previous studies have specifically focused on the 
relation between MPO levels and the presence of 
endothelial dysfunction in diabetes [6, 7].  
 
Evidence regarding MPO activity in diabetes is scarce 
and contradictory, indicating both higher and lower 
levels of MPO in different tissues clinical situations [6, 
7].  
 
These studies showed a significantly higher MPO levels 
in diabetes. But some studies also showed no 
correlation of MPO level in diabetes [8]. Not many 
works are there to see the relationship between MPO 
and HbA1c and also with lipid abnormalities. Hence 
this study is undertaken to estimate the plasma MPO 
activity, lipid profile and HbA1c and also to observe the 
relationship between them. 

Materials and Methods 

After obtaining ethical clearance from the Institutional 
Human Ethics Committee, the study was conducted for 
a period of one year in a tertiary care hospital. An 
informed consent was taken from the patients before 
sample collection.  
 
It is a cross-sectional study involving two groups. Non-
diabetic healthy individuals who were attending the 
master health check-up served as controls (n=50). The 
cases included patients from the out-patient department 
of medicine and endocrinology diagnosed with type-2 

DM as per WHO criteria not less than one year 
duration. (n=50). Age and gender matched participants 
were selected randomly and included in the study. 
 
Diabetic patients with vascular complications, patients 
with auto-immune disease, hypertension, and patients 
on treatment with statins were excluded from the study.  
5 ml of venous blood sample was collected after a 
period of 12 hours overnight fasting. HbA1c, lipid 
profile and plasma MPO activity were estimated in the 
sample. Anthropometric measurements like weight and 
height were also recorded. 
 
Glycated hemoglobin was measured by Turbidimetric 
inhibition immunoassay in Cobas Integra 400 auto-
analyzer. Lipid profile parameters were analyzed using 
enzymatic methods in Cobas Integra 400 auto-analyzer 
using dedicated kits and reagents. 
 
Plasma MPO was estimated by spectrophotometric 
method using O-dianisidine dihydrochloride as a 
substrate [9]. 

Statistical Analysis: Baseline characteristics are 
measured as Mean ±SD. Significance is assessed at 5% 
level of significance. Student‘t’ test (two tailed, 
independent) and Chi-square test has been used to find 
the significance of study parameters. ROC curve 
analysis is performed to find the sensitivity and 
specificity of the diagnostic test (to be deleted). Pearson 
correlation was done to establish correlation between 
MPO and other relevant parameters such as lipid profile 
and HbA1c. 

Results 

The mean age of the control group was 48.12±8.56years and that of diabetic group were 51.30±11.41years. The mean 
BMI in controls were 26.4±4.4kg/m2 and in diabetic patients were 27.06±4.49kg/m2 which had no statistical significant 
difference between the study groups. The fasting blood sugar levels were significantly higher in the diabetic population. 
The mean blood glucose levels in the control group are 93.14±8.15 mg/dL and it is 204.14±75.64mg/dL in the diabetic 
cases group. 
 
There was statistically significant difference in the triglyceride levels of the diabetic cases when compared with the non-
diabetic controls. The mean triglyceride concentration in the control groups were 128.38±53.19mg/dL and that in 
diabetic group was164.16±90.55mg/dL [p value 0.02]. The other parameters of the lipid profile did not differ 
significantly between the two study groups [Table 1].  The levels of serum myeloperoxidase was estimated and compared 
in the study groups [Graph 1]. The mean values in the controls and cases group were 188.41±142.73U/L and 
317.17±247.73U/L respectively. 
 
Correlational analysis between myeloperoxidase activity and BMI [expressed as kg/m2], serum cholesterol [expressed as 
mg/dL], serum triglyceride [expressed as mg/dL], serum HDL [expressed as mg/dL], glycated hemoglobin [measured as 
%] in the diabetic patients was done using Pearson’s correlational testing. 
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The Pearson correlation coefficients of myeloperoxidase activity with total cholesterol, triglyceride, BMI and glycated 
hemoglobin is shown in [Table 2].  
 
Table-1: Comparison of lipid profile between the study groups  

  
 Controls Cases  p value 
 Mean ± SD  

Serum cholesterol (mg/dL)  182.2± 36.86  189.70±35.24  0.3 

Serum triglycerides (mg/dL)  128.38±53.19  164.16±90.55  0.02* 

Serum HDL (high density lipoprotein) 
(mg/dL) 

 
 45.02±13.17  43.00±9.73  0.39 

Serum LDL (low density lipoprotein) 
(mg/dL) 

 
 124.18±13.17  120.4±31.00  0.5 

                      

 
Graph-1: Myeloperoxidase activity in the study population 

Table 2: Pearson’s correlation analysis between MPO activity and BMI, Serum Cholesterol, Serum Triglycerides, 
Serum HDL, HbA1c. 

   r value  p value 
MPO activity & BMI  0.154  0.286 

MPO activity  & Serum Cholesterol  0.272  0.056 

MPO activity  & Serum HDL  -0.091  0.345 

MPO activity & Serum Triglycerides  0.437  0.002* 

MPO activity & HbA1c  0.235  0.1 
 
In the present study, a significant positive correlation is observed between myeloperoxidase activity and serum 
triglyceride levels.  

Discussion 

Diabetes mellitus has developed as a disease of major 
social and economic concern due to the development of 
its vascular complications. Cardiovascular disease is the 
most common cause of morbidity and mortality in 
diabetic patients. Early detection and identification of 
the cardiovascular complications can lead to a decrease 
in the burden of the disease. 

 
 
Myeloperoxidase is a heme containing enzyme which 
plays a major role in innate host defense by 
participating in the oxygen dependent killing of 
invading pathogens. A considerable number of 
epidemiological and clinical studies have demonstrated 
an association between increased concentrations of 
myeloperoxidase and cardiovascular disease, 



September, 2016/ Vol 4/Issue 9                                                                                                           ISSN- 2321-127X 

                                                                                                                                                                 Research Article       

  

International Journal of Medical Research and Review                           Available online at: www.ijmrr.in  1541 | P a g e  

 

independent of classical risk factors. Myeloperoxidase 
activity leads to oxidation of LDL cholesterol, which 
increases its atherogenicity. Myeloperoxidase -induced 
oxidation of HDL cholesterol can reduce its capacity for 
reverse cholesterol transport. Myeloperoxidase activity 
leads to consumption of endothelial derived nitric 
oxide, which can lead to plaque formation and 
endothelial dysfunction. As a result of its implication in 
the development of atherosclerosis, myeloperoxidase 
has been established as a marker of cardiovascular 
disease [4]. This study was done to estimate the levels 
of Myeloperoxidase in diabetic and non-diabetic 
patients and compare it in both the groups. 
 
In the present study, plasma Myeloperoxidase levels 
were significantly higher in the diabetic patients when 
compared to the non-diabetic controls [p <0.05]. This 
finding was consistent with the study by Wiersma et al 
[10] in which there were a significant increase in the 
Myeloperoxidase levels of diabetic patients. DM is 
considered to be a state of low grade and chronic 
inflammation. The development of endothelial dys-
function in diabetic patients makes them more prone to 
acceleration in the process of atherosclerosis. This 
predisposes these individuals to increased risk of 
cardiovascular disease. Myeloperoxidase has been 
established as a marker for cardiovascular disease. It 
has been implicated in the evolution of atherosclerosis 
by leading to the formation of atherogenic lipoproteins 
such as oxidation of LDL, defective function of HDL 
and also consumption of endothelial nitric oxide [4].  
This explains the increase in Myeloperoxidase activity 
in diabetic patients.  
 
The fasting plasma glucose levels were significantly 
higher in the diabetic population compared to the non-
diabetic group. This further can explain the increase in 
Myeloperoxidase activity in diabetic patients. High 
glucose stimulates the production of hydrogen peroxide. 
This hydrogen peroxide which is a physiological 
substrate for Myeloperoxidase is converted to 
hypochlorous acid. Thus high glucose results in 
increase in Myeloperoxidase activity [11].  

 
Plasma Myeloperoxidase activity in both the groups is 
found to increase with an increase in body mass index. 
Myeloperoxidase activity of > 400 U/L is more in the 
controls and cases with body mass index of ≥ 30 kg/m2. 
The association of obesity with inflammation and 
cardiovascular risk is a possible explanation for the 
increase in Myeloperoxidase activity. When there is 

excess supply of nutrients such as glucose, expanding 
adipocytes present oxidative stress in the endoplasmic 
reticulum which is an important trigger for the different 
inflammatory kinases such as JNK [Jun N-terminal 
Kinase] and IKK [Inhibitor of Kappa B Kinase]. This 
can eventually inhibit insulin signaling and activate 
inflammatory pathways [12]. 

 
There is significant increase in the serum triglyceride 
levels in the diabetic population when compared to the 
non-diabetic subjects [p value of 0.02]. This increase in 
triglyceride levels in diabetic patients can be attributed 
to the inflammation evident in diabetes mellitus. The 
inflammatory mediators like the cytokines increase the 
synthesis of VLDL by increased fatty acid synthesis in 
the liver. They also reduce VLDL (very low density 
lipoprotein) clearance by decrease in lipoprotein lipase 
and hepatic lipase activity which in turn leads to 
elevated triglyceride levels [13]. 
 
The other common lipid abnormalities in diabetes 
mellitus are decrease in HDL and increase in the levels 
of LDL which has been attributed to the hyperglycemia. 
In this study, there were no statistically significant 
changes in the concentration of HDL and LDL. But it 
has been reported that myeloperoxidase has been found 
to produce dysfunctional HDL. In this study the 
function of HDL has not been studied. 
 
Pearson’s correlational analysis revealed a statistically 
significant correlation between serum triglyceride levels 
and myeloperoxidase activity in diabetic patients. The 
link between hypertriglyceridemia and increased 
myeloperoxidase activity can be attributed to 
inflammation. The non-esterified fatty acids released 
from the excess triglycerides are pro-inflammatory and 
they activate the inflammatory mediators which 
ultimately lead to an inflammatory state [14]. 

Conclusion 

DM is an inflammatory condition which is characterised 
by chronic hyperglycemia. The increased glucose levels 
leads to the development of vascular complications in 
DM. Several markers have been established to identify 
the vascular disturbances in these patients at an earlier 
stage.  
 
MPO has been implicated in the development of all 
stages of atherosclerosis by promoting LDL oxidation, 
producing dysfunctional HDL and reducing nitric oxide 
bioavailability. 
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In the present study 

� Plasma MPO activity was significantly higher in the 
diabetic patients when compared with non-diabetic 
controls. 
� There is significant positive correlation between 
MPO activity and serum triglyceride levels. 
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