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Abstract: Oxidative stress has been found to be an important factor in the
etiopathophysiology of various diseases such as diabetes, hypertension and cardiac
complications. Metabolic syndrome (MS) is a major emerging problem, characterized
by various sorts of cardiometabolic risk factors. In this context, the role of oxidative
stress in developing components of MS has received much attention. Therefore, the
present study was conducted to estimate the erythrocyte glutathione peroxidase
(GSHPx) activity in MS patients and to determine the relation of GSHPx with
dyslipidemia in MS subjects. In the present study, the criterion of Third Report of the
National Cholesterol Education Program Adult Treatment Panel III was adopted to
recruit 100 patients of MS of either sex (30-50 years age group). 100 normal healthy
individuals served as control. Serum lipid profile along with erythrocyte GSHPx
activity was estimated by using standard methods. The data was collected from patients
and controls group subjects and statistically compared by using Student’s t-test. GSHPx
activity was significantly low (p<0.001) in MS group subjects along with abnormal
lipid profile. In addition, GSHPx activity was negatively correlated with the
components of lipid profile except HDL-cholesterol. Therefore, the present study
suggested that incorporation of diet rich in antioxidant along with routine lipid profile
monitoring and treatment of dylipidemia are important strategies to prevent the risk of
cardiac complications in MS patients.
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INTRODUCTION
Metabolic syndrome (MS) is a cluster of
metabolically related cardiovascular risk factors, the
core components of which comprise of central obesity,
insulin resistance, dyslipidemia, and hypertension. MS
is also a risk factor for developing type 2 diabetes
(T2D), ischemic heart disease, and arteriosclerosis
associated stroke[1,2].
Interestingly, the presence of oxidative stress
in MS patients, as reported in previous studies further
enhances the frequency to develop CVD [3,4].
Oxidative stress is characterized by excessive
production of reactive oxygen species (ROS) in
combination with depleted antioxidant reserve.
Oxidative stress leads to development of MS
components related complications due to a series of
deleterious events caused by ROS such as damage to
endothelium, oxidation of LDL (lipid peroxidation),
protein oxidation and DNA strand breakage [5,6]. The
low levels of antioxidant vitamins and enzymes would
Available online: http://saspublisher.com/sjams/

have led to the imbalance between their protecting
effects and the damaging effects of the free radicals
hence the increased oxidative stress.
Glutathione peroxidase (GSHPx) is a
tetrameric enzyme containing selenium. It is not only
responsible for the decrease of H2O2, but also
transforms
lipoperoxide
and
other
organic
hydroperoxide into their corresponding hydroxylated
compounds, which are less reactive. GSHPx is present
at higher levels in peroxisomes and vesicles attached to
the plasma membrane, mainly in the liver and
erythrocytes [7]. Previous studies have shown that
antioxidant enzyme activities alter in various diseases
such as cardiovascular diseases, hypertension, obesity
and diabetes etc[8-10].
Moreover, the study pertains to assessment of
GSHPx activity and lipid profile in MS patients along
with characteristic factors such as hypertension,
hyperglycemia and increased body weight is still
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obscure. Therefore, the aim of present study was to
Inclusion criteria
evaluate the erythrocyte GSHPx activity and lipid
A total number of 100 MS patients fulfilling
profile in MS patients and to determine the association
the National Cholesterol Education Program Adult
of GSHPx activity with dyslipidemia in MS patients to
Treatment Panel III criteria (NCEP- ATP III) and above
predict the risk of MS associated complications.
30 years of age were included.[11]
MATERIALS AND METHODS
Exclusion criteria
In the present study, 200 subjects belonged to
Patients, aged above 50 and below 30 years,
age group 30 -50 years, were included. These subjects
under vitamin supplements, hormone replacement
were categorized as Group I (Control group) comprised
therapy and those with a history of infections, abnormal
of 100 normal healthy individuals and Group II (Patient
renal function and malignancy were excluded from the
group) comprised of 100 individuals who were age and
study.
sex matched patients suffering from metabolic
syndrome. A general information or pre-experimental
Fasting blood samples (4 ml) of both the study
questionnaire regarding demographic information,
group subjects were collected in plain vial (2 ml for
family history and limited physical examination
serum separation) and EDTA vial (2 ml for hemolysate
including blood pressure measurement was completed
preparation). Serum lipid profile contents (total
from all the subjects after taking their informed consent
Cholesterol, Triglycerides& HDL cholesterol) were
and approval of protocol by ethics committee of
analysed enzymatically. Serum LDL-cholesterol and
college. Height and weight were measured with subject
VLDL-cholesterol levels were calculated by
barefoot and light dressed. The body mass index
Friedwald’s formula[12].
(B.M.I.) were calculated as B.M.I. = weight (Kg) /
Height (metre2).
LDL-C = TC - [(TG/5)+HDL-C]
VLDL cholesterol = Total chol. – (HDL + LDL)
Erythrocyte glutathione peroxidase (GSHPx)
activity was estimated by Beutler’s method, after
preparation of hemolysate.[13] GSHPx catalyse the
oxidation of reduced glutathione (GSH) to oxidized
glutathione (GSSG) by H2O2. The rate of formation of
GSSG is measured by means of glutathione reductase
reaction in which NADPH is oxidized and measured at
340 nm.
Statistical Analysis
The data obtained from the patient and control
groups were expressed as Mean ± SD and compared by
using Student’s t-test. Correlation analysis between

study group parameters was performed by using
Pearson correlation test.
RESULTS
Demographic and clinical profile of the control
group subjects and MS patients are depicted in Table 1.
MS patients of both the sex in 1:1 ratio were taken in
account to avoid the potential confounding factor i.e sex
difference. Systolic blood pressure (p< 0.05; 11.36%
high), diastolic blood pressure (p< 0.05, 19.6% high),
BMI (p<0.05, 15.75% high) and waist circumference
(p<0.05, 17.75% high) were significantly high in MS
patient than healthy controls (Table 1).

Table-1: Demographic and clinical profile of controls (Group I) and MS (Group II) subjects. (Mean ± SD)
S.No.
Particulars
Group I
Group II
(N= 100)
(N=100)
1
Age (years)
38.40 ± 8.4
42.25 ± 7.5
2
Systolic pressure (mmHg)
112 ± 7.0
134 ± 8.4**
3
Diastolic pressure (mmHg)
74.6 ± 4.4
88.2 ± 6.5**
4
Height (meter)
1.67 ± 0.8
1.65 ± 0.6
5
Weight (kg)
64.27 ± 5.6
78.65 ± 6.4
6
BMI
23.05 ± 2.2 26.68 ± 2.3**
7
Waist Circumference (cm)
81.22 ± 8.2 95.64 ± 8.7**
8
Hip (cm)
91.12 ± 7.5 106.24 ± 7.8
9
Waist-hip ratio
0.85 ± 0.07
0.94 ± 0.06
Where, * p < 0.1: Non-significant; **p<0.05: Significant, BMI= Body mass index
Erythrocyte GSHPx activity and serum lipid
profile data showed significant abnormalities in the
patients group as represented in Table 2. Erythrocyte
GSHPx activity was significantly low (37.21%;
p<0.001) in MS patients as compared to healthy
Available online: http://saspublisher.com/sjams/

controls due to increased oxidative stress. Serum HDL
levels were found to be reduced significantly (p<0.05;
19.24% low) in the MS patients, whereas serum total
cholesterol, triglyceride, LDL and VLDL levels were
found to be significantly high (p<0.001) in metabolic
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syndrome patients as compared to healthy controls.
was positively correlated with serum HDL levels in MS
Moreover, a significant correlation was observed
patients whereas GSHPx activity was negatively
between erythrocyte GSHPx activity and lipid profile
correlated with total cholesterol, triglycerides, LDL and
components, as depicted in Figure 1. GSHPx activity
VLDL levels (p < 0.001).
Table-2: Erythrocyte Glutathione peroxidase activity and serum lipid profile of study group subjects. (Mean ±
SD)
S.No. Particulars
Group I
Group II
N= 100
N=100
1
GSHPx (IU/gm Hb)
34.64 ± 2.32
21.75 ± 1.34***
2
Total cholesterol(mg/dl)
157.5 ± 25.6
198.4 ± 31.5**
3
Triglycerides(mg/dl)
84.7 ± 15.4
146.5 ± 17.2***
4
LDL (mg/dl)
97.5 ± 13.8
128.4 ± 17.4**
5
HDL(mg/dl)
44.8 ± 5.2
33.4 ± 4.7**
6
VLDL (mg/dl)
21.6 ± 3.2
32.5 ± 4.4***
where, * p < 0.1: Non-significant,** p < 0.05: Significant,*** p < 0.001: Highly significant

DISCUSSION
Metabolic syndrome (MetS) is considered a
public health problem worldwide, both in developed as
well as developing countries [7,14]. Amongst various
factors, oxidative stress is known to play a crucial role
in the pathophysiology of metabolic syndrome and its
components. The production of free radicals and its
Available online: http://saspublisher.com/sjams/

culprit effect on biomolecules is effectively regulated
by antioxidant reserves of body. In particular, increased
oxidative stress has been found to be associated with
decreased antioxidant enzyme activity which can lead
to metabolic upsets and changes in cell signaling. In
this context, H2O2 produced via dismutation reaction of
O2-. is mainly removed by glutathione peroxidase.
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Erythrocyte GSHPx activity was found to be
decreases continuously not only due to its free radical
significantly low along with altered lipid profile (P<
scavenging action but also in maintaining body’s
0.001; Table 2) as compared to controls which could be
antioxidant reserve. Therefore, our study suggests that
explained either by their decreased synthesis or rapid
the diet rich in antioxidants is essential for MS patients
consumption in protecting the cells from H2O2 mediated
and consumption of fruit, vegetables and grains should
oxidative damage in MS patients. Our findings were
be increased with the appearance of MS related factors.
quite similar to the recent findings of Sabir et al. who
In addition, there is a need to educate the community
have also reported the marked oxidative damage and
and adoption of healthy life style with regular physical
altered antioxidant defense system in metabolic
exercise should be recommended in the management of
syndrome patients having characteristic high blood
MS.
pressure [15]. Similarly, altered antioxidant protection
as well as increased oxidative damage has been
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