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Abstract 

Atherosclerosis is a vascular disease that occurs primarily in the aorta, coronary arteries and 

cerebral arteries with thickening of arteries and loss of elasticity. Despite decreased antioxidant 

activity documented among patients with atherosclerosis, the relationship between atherosclerosis 

and levels of antioxidants is still unknown. The present study was designed to evaluate serum 
levels of selenium and glutathione peroxidase (GPx) in patients with acute myocardial infarction 

with respect to healthy controls. A total of 20 patients (mean age 53.9 ± 11.1 years; 65% were 

males) in the myocardial infarction with ST-segment elevation group were compared with 29 
subjects (mean age 46.9 ± 13.6 years; 55.2% were females) in the control group in terms of serum 

selenium and GPx levels. Patients with chronic diseases such as diabetes mellitus, hypertension, 

chronic renal disease, chronic liver disease, malignancy, prior cardiac events were not included. 
As result, there was a significant reduction in serum selenium levels of patient with myocardial 

infarction when compared to control subjects. However patient and control groups were similar in 

terms of serum GPx levels. In conclusion, since serum levels of Se are directly proportional to 
GPx activity but inversely proportional to the age, addition of Se to the diet in elderly patients 

seems to have a benefit in increasing antioxidant protection. 

© 2012 GESDAV 

 
INTRODUCTION 

Cardiovascular diseases (CVD) have been considered 

among major causes of mortality and morbidity [1]. 

Today, primary treatments aiming protection from 

ischemic heart diseases intend to control conventional 

risk factors. Oxidative stress has been demonstrated to 

have a role in pathogenesis of atherosclerosis in the 

past studies [2].  

Bio-oxidative effects of free radicals on lipids, proteins, 

and DNA on free radicals were documented to be 

controlled by antioxidants. Antioxidants inhibit 

atherogenesis and improve vascular functions by 

various mechanisms [3]. As an important intracellular 

antioxidant, glutathione peroxidase (GPx) was reported 

to be located in the extracellular space at very low 

concentrations. Peroxide, by reacting free radicals, 

protects cells from oxidative damage [3].  

Selenium (Se), an important integral component of 

GPx, is a trace element that increases the activity of 

GPx by taking place in its structure [4]. The present 

study was designed to evaluate serum levels of Se and 

GPx in patients with acute myocardial infarction with 

respect to healthy controls.  

 

MATERIALS AND METHODS 

A total of  49 subjects composed of patients diagnosed 

with acute myocardial infarction (AMI) with ST-

segment elevation (n = 20; 7 females, 13 males) and 

healthy controls (n = 29; 16 females, 13 males) were 

included in this study conducted at Coronary Intensive 

Care Unit in Okmeydani Training and Research 

Hospital. Written informed consent was obtained from 

each subject following a detailed explanation of the 
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objective and protocol of the study which was 

conducted in accordance with the ethical principles 

stated in the “Decleration of Helsinki” and approval by 

the institutional ethics committee.  

Diagnosis of AMI was confirmed via chest pain and 

other symptoms; ST-segment elevation in at least two 

leads in electrocardiography (ECG) and serum troponin 

and CK-MB elevation. Control subjects were randomly 

selected from healthy subjects having normal findings 

in physical examination, ECG, chest radiography and 

urine-blood tests.  

Patients in the age range of 30-70 years and not using 

vitamin-mineral supplements were the inclusion 

criteria. Being diabetic, hypertensive, obese, active 

smoker or vegetarian and to be diagnosed with any 

non-ischemic heart disease other than AMI and other 

heart diseases were the main exclusion criteria of the 

present study. Blood samples for measurement of Se 

and GPx levels in all subjects was taken into dry tubes 

and centrifuged and kept at –20ºC until assay. Serum 

Se levels were measured with atomic absorption 

spectrophotometry while GPx levels were measured 

with the method of Paglia and Valentine [5]. 

Hemogram and biochemical analysis were also 

performed for subjects in the AMI and control groups. 

Blood was withdrawn from AMI patients within the 

first 4 hours of the diagnosis preceding the treatment 

(thrombolytic, percutaneous transluminal coronary 

angioplasty-PTCA, etc).  

Statistical analysis was performed using "SPSS 16.0 for 

Windows". Data was expressed as “mean ± standard 

deviation (SD)” and/or percent (%). Descriptive 

statistics were given for numerical variables and 

frequency tables for categorical variables. Pearson 

Correlation test was used to determine the relation 

between variables. Student t-test was used for the 

numerical data. P  0.05 was considered statistically 

significant. 

 
Table 1. Average serum levels of selenium and glutathione 

peroxidase with respect to age and experimental groups 

 n Serum Se (ng/ml) Serum GPx (U/l) 

Age groups 

<40 years 12 52.3 ± 6.2 227.9 ± 64.6 

40-50 years 10 52 ± 9.5 235.1 ± 57.2 

50-60 years 15 46.2 ± 9.9 252.8 ± 74.8 

>60 years 12 46.3 ± 5.7 237.4 ± 48 

Total 49 49.8 ± 6.9 226.1 ± 42.4 

Experimental groups 

Control  29 52.1 ± 7.4 233.3 ± 68.5 

Acute MI 20 46.5 ± 9* 241.3 ± 50 

Total  49 49.8 ± 8.5 236.6 ± 61.2 

Values are presented in mean ± SD; *P < 0.05 compared to Se levels 

of the control group (Student’s t-test)  

RESULTS 

Subjects in the AMI and control groups were similar in 

terms of mean age (Table 1). When the overall study 

population (n = 49) was evaluated with respect to the 

relation of age to serum levels of Se and GPx; serum Se 

levels were determined to be reduced at older ages. 

Besides a very weak negative correlation was 

determined between serum levels of Se and the age 

(P = 0.039; r = –0.125; Fig.1). However, there was no 

significant correlation between GPx levels and age 

(P = 0.796; r = 0. 038; Fig.2).  

There was a significant reduction in serum selenium 

levels of patients with myocardial infarction 

(46.45 ± 9.04 ng/ml) when compared to control 

(52.07 ± 7.38 ng/ml) subjects (P = 0.021) (Fig.3). 

However, patient and control groups were similar in 

terms of serum GPx levels (241.25 ± 50 U/l vs 

233.31 ± 68.50 U/l; P = 0.660) (Table 1). 

 

 
Figure 1. The correlation between serum selenium levels (Se; ng/ml) 

and age; a weak negative correlation (P = 0.039; r = –0.125). 

 

 
Figure 2. The correlation between serum glutathione levels (GPx; 

U/l) and age; no correlation (P = 0.796; r = 0.038). 
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Figure 3. Selenium levels of the AMI and control groups. 

 

DISCUSSION 

Amongst the various hypotheses suggested about the 

pathogenesis of atherosclerosis, oxidative stress 

hypothesis is one of the most valid ones [6, 7]. 

Physiological role of antioxidants is to prevent free 

radical associated tissue damage resulting from 

chemical reactions. In this regard, owing to common 

use of antioxidants in prevention and treatment of 

CVDs, there is a growing interest towards antioxidant 

foods [8].  

Scavenging enzymes are essential in the antioxidant 

defense against intracellular free radicals [9]. GPx is 

also one of the most important enzymes to protect 

intracellular lipids from peroxidation. Selenium is 

located in the structure of GPx enzyme which plays an 

antioxidant role in the prevention of certain metabolic 

diseases such as atherosclerosis. In contrast to toxic and 

carcinogenic potential shown in the past studies, Se has 

been considered as an important and useful element for 

biological systems in recent studies [10].  

Accordingly, based on limited and inconsistent data on 

the role of GPx activity and Se level in the CVD 

etiology despite driving more than 20 years of research, 

findings of the present study seem to benefit in 

clarification of the role of antioxidant mechanisms in 

the etiology of the CVD.  

Significant decrease in serum or plasma Se 

concentrations was documented in past studies in AMI, 

chronic ischemic heart disease, congestive heart failure, 

cardiomyopathy and hypertension. Selenium deficiency 

is known to increase the likelihood of CVDs including 

AMI related to ischemia/reperfusion injury. Also, Se 

deficiency was shown to lead to an increase in the 

requirement for coronary bypass surgery, heart 

transplant and coronary angioplasty while Se 

supplements were stated to be cardioprotective against 

the ischemia-reperfusion injury [5, 6, 11, 12]. In a 

study conducted with 46 patients, administration of Se 

supplements (400 µg/day, 7 days) was shown to reduce 

the need for cardiovascular surgery [13] while AMI 

patients were determined to have significantly lower 

levels of serum Se when compared to control subjects 

[14]. Furthermore, decrease in the antioxidant activity 

of GPx has also been considered to have a role in the 

CVD etiology [15]. 

Based on the mutual interaction between Se and GPx, 

the studies in the literature concerning GPx together 

with its cofactor Se has been increasing in number. 

Decrease in erythrocyte GPx levels was shown to be 

related to increased cardiovascular risk depending on 

the degree of atherosclerosis [16]. Indeed indicating the 

relation of GPx activity to severity of coronary artery 

disease, GPx activity was reported to be significantly 

reduced in patients with 2 to 3 damaged vessels 

compared to patients with single damaged vessel and 

healthy controls while there was no significant 

relationship between GPx activity and AMI in the 

original study [17].  

Our findings concerning lower Se levels in older 

subjects are in line with previously shown reduction in 

Se levels by increasing age in the literature [18]. In this 

context, addition of Se supplements to the diet in the 

older ages may have a beneficial effect in reducing the 

risk of CVD increased by aging. 

In contrast to chronic events, past studies concerning 

alteration in serum levels for GPx during acute MI 

revealed inconsistent results [19]. Accordingly, in our 

population, despite significant reduction determined in 

Se levels, there was a non-significant increase in GPx 

levels during acute AMI which seems to be in line with 

previously reported low levels of Se but high levels of 

GPx during AMI interpreted as a defense against 

increased oxidative stress in the literature [20].  

In conclusion, since reduction in Se levels are 

proportional to GPx activity as well as the likelihood of 

coronary artery disease, addition of Se to the diet in 

elderly patients with prominent cardiovascular risk 

seems to have a benefit in increasing antioxidant 

protection. 
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