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Abstract 

Acute myocardial infarction is one of the most common cause of death and one of the most frequent causes of 

hospitalization. Acute Myocardial Infarction occurs when there is an imbalance between supply and demand 

for oxygen in the heart muscle resulting in injury and eventual death of muscle cells. Various risk factors for 

acute myocardial infarction have been reported, including age, family history, smoking, serum cholesterol, 

diabetes and hypertension. 

The present study was planned to measure oxidative stress markers as malondialdehyde as lipid peroxidation 

product  and serum lipids such as total cholesterol, triglycerides, low density lipoprotein- cholesterol and high 

density lipoprotein- cholesterol in acute myocardial infarction with and without co-morbidities. Study includes 

140 patients with acute myocardial infarction and 50 normal healthy control. The data were evaluated 

statistically. We found significantly increase in serum malondialdehyde (p<0.05) in patients as compared to 

control. Whereas highly significant increase in total cholesterol, triglycerides and low density lipoprotein- 

cholesterol (p<0.001) and significantly decreased high density lipoprotein- cholesterol (p<0.001) in patients as 

compared to control. 

Our study revealed that myocardial infarction patients have elevated levels of serum lipid peroxidation product, 

total cholesterol, triacylglycerol and low density lipoprotein cholesterol and reduced high density lipoprotein in 

patients as compared to healthy subjects. High concentration of serum oxidative stress marker and lipids may 

strongly associated with the risk for coronary heart disease. 
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Introduction 

Acute myocardial infarction is one of the most 

common cause of death and one of the most 

frequent causes of hospitalization 
(1,2)

. Acute 

Myocardial Infarction occurs when there is an 

imbalance between supply and demand for 

oxygen in the heart muscle resulting in injury and 

eventual death of muscle cells 
(3)

.  
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Various risk factors for acute myocardial 

infarction have been reported, including age, 

family history, smoking, serum cholesterol, 

diabetes and hypertension 
(2,3)

. There are several 

ways by which reactive oxygen species (ROS) are 

formed. Normally these ROS are converted to less 

reactive compounds by the use of antioxidant. In 

normal cell, there are appropriate pro-oxidants 

(ROS): antioxidant balance. However, this 

balance can be shifted toward the pro-oxidants 

when production of oxygen species is increased 

greatly or when levels of antioxidants are 

diminished. This is called as “oxidative stress” 

and can result in serious cell damage if the stress 

is massive or prolonged 
(4)

. 

AMI is associated with oxidative stress by 

ischemia reperfusion. Reactive oxygen species 

(ROS/oxidants) are major initiators of myocardial 

damage during ischemia 
(3)

. 

Lipid oxidation and formation of oxygen radicals 

are main fundamentals of arterial plaque 

formation and atherosclerosis and involved in 

patho-physiology of coronary artery disease 
(5)

.  

With this background in mind the present study 

has been undertaken to investigate the bioche-

mical parameters in serum such as oxidative stress 

markers as malondialdehyde as lipid peroxidation 

product, total cholesterol, triacylglycerol (TG), 

Low Density Lipoprotein cholesterol (LDL-C) 

and High Density Lipoprotein cholesterol (HDL-

C) levels in patients with AMI. This may help in 

better understanding of diagnosis and recovery 

process in AMI. 

 

Materials and Methods 

The present study was carried out in the 

Department of Biochemistry, Government Med-

ical College and Hospital, Miraj (Maharashtra, 

India). Study protocol was approved by ethical 

committee, Government Medical College. Miraj. 

Selection and distribution of subjects 

Sample size: The study includes total 140 

subjects, with age 38- 85 years. This includes 

patients and control.  

Patients:- Includes 90 patients with Acute 

Myocardial Infarction (AMI) hospitalized at 

Government Medical College and Hospital, Miraj. 

The diagnosis of the patient was done on the basis 

of the patient’s condition, clinical history, 

personal history, physical examination, etc. 

Patients were classified into four groups are: 

i. Group I: Plane AMI (20 Patients). 

ii. Group II: AMI with Diabetes Mellitus 

(DM) (30 Patients). 

iii. Group III: AMI with Hypertension (20 

Patients) and  

iv. Group IV: AMI with DM and 

Hypertension (20 Patients). 

Patients of typical chest pain and having ECG 

changes of AMI were included in this study. 

Whereas the patients having other heart diseases 

were excluded from this study. 

Control: Consists of 50 normal healthy 

individuals with age and sex matched with 

patients were selected from staff members and 

those who were attaining OPD of Government 

Medical College Hospital. 

Blood collection: 

Informed consent was obtained from all 

participants. To avoid contamination blood 

samples were withdrawn by using 20 gauge 

stainless steel disposable needles attached to 5 ml 

polythene disposable syringes, from anticubital 

vein with aseptic precautions. Needle was 

removed and, 3 ml blood was collected in plain 

bulb and serum was separated and used for the 

estimation of malondialdehyde as lipid 

peroxidation product, Lipid profile. And 

remaining 1 ml blood was collected in heparin 

bulb. The blood sample from heparinized bulb 

was centrifuged at 3000 rpm for 5 minutes. Clear 

plasma was separated and used for estimation of 

ascorbic acid (Vitamin C). 

Serum MDA levels were measured by 

thiobarbituric acid reaction described by Kai 

Satoh 
(6)

 and the levels were expressed as 

nmol/ml. Total cholesterol estimated by 

Enzymatic colorimetric (Trinder – Endpoint) 
(7, 8)

, 

triglycerides by Enzymatic-colorimetric 
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(Endpoint) method (9), High density lipoprotein 

cholesterol (HDL-C) (10) and direct Low density 

lipoprotein cholesterol (LDL-C) (11) on semi-

autoanalyzer. The data were evaluated statistically 

by using student ‘t’ . 

 

Results 

Table No. 1 show biochemical parameters in 

subjects. We found significantly increased 

(p<0.05) MDA level in AMI patients as compared 

to control. Whereas highly significant increase 

(p<0.001) was found in total cholesterol, 

triacylglycerol, LDL-C and highly significant 

decrease (p<0.001) in HDL-C in AMI patients as 

compared to control. 

Table N0. 2 show biochemical parameters in 

subjects in different groups. We found highest 

level of serum MDA in group III, total cholesterol 

and TG in group III and highest LDL-C level and 

lowest HDL-C level in group IV as compared to 

other group. 

 

Table No.1: Biochemical parameters in patients with AMI and Control 

Parameters AMI pooled patients (n=90) 

Mean ± SD 

Control (n=50) 

Mean ± SD 

    MDA (nmol/ml) 4.2636 ± 1.012** 3.85 ± 1.03 

Total Cholesterol  (mg/dl) 262.26 ± 52.10* 150.57 ± 8.21 

TG (mg/dl) 233.21 ± 126.59* 106.32 ± 15.30 

HDL-C (mg/dl) 30.64 ± 4.84 50.67 ± 6.89 

LDL-C (mg/dl) 175.98 ±  50.26* 130.83 ± 14.47 

                                     *  P < 0.001, Highly Significant, 

                                     **P<0.05, Significant 

 

Table No.2: Biochemical parameters in subjects with different groups 

Parameters 

Group I 

(n=20) 

Mean ± SD 

Group II 

(n=30) 

Mean ± SD 

Group III 

(n=20) 

Mean ± SD 

Group IV 

(n=20) 

Mean ± SD 

Control 

(n=50) 

Mean ± SD 

MDA (nmol/ml) 3.97 ± 1.08
NS

 4.44 ± 0.69
**

 4.47 ± 1.12
**

 4.33 ± 1.03
**

 3.85 ± 1.03 

Total Cholesterol (mg/dl) 260.90 ± 58.27* 246.76 ± 34.62* 296.2 ± 44.42* 236.6 ±  50.12* 150.57 ± 8.21 

TG (mg/dl) 204.77 ± 109.14* 235.23 ± 116.13* 256.15 ± 142.38* 230.1 ± 134.66* 106 ± 18.98 

HDL-C (mg/dl) 34.25 ± 4.37
NS

 29.4 ± 4.23
NS

 32.95 ± 3.71* 26.6 ± 3.20* 44.04 ± 5 

LDL-C (mg/dl) 178.75 ± 32.81* 173.26 ± 33.14* 168.45 ± 69.89* 184.8 ± 63.51* 131.52 ± 14.47 

* P < 0.001, Highly Significant, 

**P<0.05, Significant, NS- Nonsignificant 

 

Discussion 

Acute myocardial infarction (AMI) is a disease of 

maltifactorial origin. Apart from the other factor, 

free radicals are believed to be involved in the 

chemical pathology of AMI 
(12)

.   

We found significantly increased (p<0.05) MDA 

level in patients as compared to control (Table No. 

1). This may indicate increased oxidative damage 

occurs soon after acute myocardial infarction, 

there is indication of greater damage to membrane 

lipids and proteins in patients AMI 
(13)

.   

We found highest level of MDA in group II and 

III. Group II is AMI with Diabetes Mellitus and 

Group III is AMI with Hypertension (Table No. 

2). Several risk factors for coronary heart disease 

have been well documented, including 

hypertension, hyperlipidemia, diabetes, a positive 

family story, smoking, obesity and inactivity. 

However, these factors explain only part of 

attributable cardiovascular disease. Evidence 

suggests that reactive oxygen species (ROS) may 

play important role in the pathogenesis in 

myocardial infarction. Following ischemia, ROS 

are produced during reperfusion phase. ROS are 

capable of reacting with unsaturated lipids and of 

initiating the self- perpetuating chain reaction of 

lipid peroxidation in the membranes. Free radicals 
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may also cause destruction of proteins and nucleic 

acids 
(12,14,15)

. 

We found highly significant increase (p<0.001) in 

total cholesterol, triacylglycerol, LDL-C and 

highly significant decrease (p<0.001) in HDL-C 

in AMI patients as compared to control (Table No. 

1). We found highest serum total cholesterol and 

TG in group III and highest LDL-C level and 

lowest HDL-C level in group IV as compared to 

other group (Table No.2). 

Dyslipidemias are one of the major modifiable 

risk factor for coronary heart disease. Low HDL-

C is the most common lipoprotein abnormality in 

patients with CHD and is predictive of CHD 

events even when total cholesterol levels are 

normal 
(16)

. 

Elevated serum cholesterol has depended on 

elevated consumptions of fat and genetic basis. 

LDL carries the most of cholesterol in the plasma.  

Level of LDL may depend on the level total 

cholesterol. LDL-C level may be increase as a 

result of reducing in refining or excessive 

production of LDL-C. LDL cell surface receptors 

cleaned LDL-C from the circulation. These 

receptors may be changed as a result of coronary 

heart disease. Which may leads to decrease uptake 

of LDL-C by LDL receptor 
(2)

. 

It is well established that a lifestyle, a high fat, 

high calorie diet, physical inactivity and tobacco 

smoking plays a major role in the causes and risk 

of MI. The biochemical or physiological consequ-

ences of this lifestyle include elevated blood 

pressure, elevated plasma cholesterol, low plasma 

high density lipoprotein (HDL) cholesterol, 

elevated plasma TG, diabetes, obesity and 

thrombogenic factors 
(17)

. 

There is different mechanism by which TG level 

elevated after MI 
(17,18)

. It may depend on genetic 

and nutritional factor. Inherited abnormality of 

very low density lipoprotein metabolism may 

cause increased flowing of fatty acids and imp-

aired elimination of VLDL from the plasma 
(17)

. 

Oxidative stress leading to modification of LDL 

may be an essential pattern of atherogenesis and 

plaque destabilization. The deposition of LDL into 

the sub-endothelial space creates a tendency for 

LDL to be exposed to oxidation. Under conditions 

of high oxidative stress there is increased 

peroxidation of lipoprotein phospholipids, thereby 

increasing the LDL-uptake by macrophages with 

increased foam cell formation and atherosclerosis 
(19)

 

Atherosclerosis is a chronic disease caused by 

excessive accumulation of lipids in macrophages 

and smooth muscle cells, resulting in the 

formation of foam cells and in cell death. 

Oxidative alteration of low-density lipoproteins 

(LDL) is supposed to play a key role in the 

atherogenesis. Oxidation of polyunsaturated fatty 

acids (PUFA) is followed by formation of 

breakdown products of lipid hydroperoxides, 

mostly aldehydes (malondialdehyde). Malondial-

dehyde may react with LDL-apolipoprotein B 

(apoB). This oxidized/ modified LDL may not 

recognized by the LDL receptor. It may ingested 

by macrophages via the scavenger receptor 

pathway and resulting in the formation of foam 

cells. Oxidized LDL also involved in 

destabilization of the atherosclerotic plaque and 

its rupture, in the thrombotic process, and in 

endothelial dysfunction 
(20)

. On the other hand 

HDL particles are supposed to be antiatherogenic. 

HDL has capacity to make reverse cholesterol 

transport and antagonize pathways of 

inflammation, thrombosis, and oxidation 
(21)

. 

Morbidity and mortality are high in patients of 

CHD with diabetes than in patients without 

diabetes. Uncontrolled level of blood glucose is 

the main cause of macrovascular complication 

(atherosclerosis) in diabetes. Constant hypergly-

cemia may cause formation of the advanced 

glycation end products (AGES), which may 

having receptors on the macrophages. This 

AGES-macrophages complex may act on the 

DNA causes transcription and generation of 

various inflammatory compounds in diabetes 
(22)

.  

K. Satya Narayana et al 
(1)

 and Ahmad Shirafkan 

et al
(2)

 found significant increase in total 

cholesterol, TG, LDL-C and significant decrease 

in HDL-C levels in patients with AMI as 
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compared to control. Whereas study of H.K. 

Tamang et al 
(23)

 showed no significant differences 

in Total Cholesterol, TG and LDL-C and 

significant difference in HDL-C level. High 

concentration of serum oxidative stress marker 

and lipids may strongly associated with the risk 

for coronary heart disease. 
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