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Abstract
Coronary artery diseases (CAD) known as the disorders of the heart and the blood vessels, which claimed 
17.1 million lives a year worldwide. to identify the correlation between the coronary artery disease and some 
physiological and molecular parameters in men. one hundred blood samples (5 ml) collected from coronary 
artery diseases patients, the Complete blood count parameters (CBC), Serum concentrations of Creatinine, 
Glucose, Cholesterol, Triglycerides, HDLLDL, T3 , T4 and TSH were measured in current study. Multiplex 
polymerase chain reaction used to determine the presence or absence of GSTM1 and GSTT1 genes in the 
genomic DNA and CYP1A1 as an internal control. The results of current study showed significant increase 
in the total WBC, Neutrophil, Lymphocyte, MCH, MCHC,PLT, MPV, PCT, creatinine, glucose, cholesterol, 
Triglyceride, LDL andTSH in patients group when compared with control.The percentage of coronary artery 
diseases were increase 47% when the GSTM1 gene absence in patients group compared with control,while 
no significant differences were recorded when GSTT1 gene absence and the two genes absence in patient 
group compared with control.The study concluded that physiological indicators may increase in patients 
with Coronary artery diseases .
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Introduction 

Coronary artery diseases (CAD) are known 
as the disorders of the heart and the blood vessels, 
which claimed 17.1 million lives a year worldwide (1). 
Cardiovascular diseases (CVD) is the main causes of 
death globally(2). Research and epidemiological studies 
have concluded that 17.3 million people died from CVD 
in 2008. Of the entire death takes place due to CVD, 80% 
of the deaths are from low-middle income countries. It 
has been projected that by the year 2030, >23.3 million 

people will die annually from Cardiovascular diseases 
(3). 

The Coronary artery diseases (CAD) can play 
a crucial role to decide the cause of sudden death 
whether natural or unnatural (4). Getting at the root 
cause of Coronary artery diseases requires a different 
approach. Coronary artery diseases begins with 
progressive endothelial injury, inflammatory oxidative 
stress, diminution of nitric oxide production, foam 
cell formation, and development of plaques that may 
rupture to cause a myocardial infarction (MI) or stroke(5)

Conventional risk factors for the development of CAD 
are hypertension, hypercholesterolemia, diabetes, 
sedentary lifestyle, obesity, smoking, and family history 
have an adverse influence on prognosis in those with 
established disease(6).Atherosclerosis is the main cause 
of coronary artery disease. Atherosclerosis is often 
seen as a chronic low-grade inflammatory condition 
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with a complex pathogenesis involving endothelial 
dysfunction, lipoprotein build up and oxidation, pro-
inflammatory cytokines, and various other factors (7,8).

Glutathione S-transferases (GSTs) detoxify 
environmental agents which influence the onset and 
progression of disease, Dysfunctional detoxification 
enzymes are responsible for prolonged exposure to 
reactive molecules and can contribute to endothelial 
damage, an underlying factor in coronary artery disease 
(9).

Methods

The current study included 100 blood samples (5 
ml) collected from male patients infected with coronary 
artery diseases with age ranged between (20-79)years 
and sleeping in Heart center of Nassiryia city during the 
period from 1/9/2019 to 1/3/2020 and 50 blood samples 
collected from males who were not infected with 
coronary artery diseases as control group. The serum 
separated and stored at –20Cº.

Physiological study

Complete blood count parameters (CBC)were 
measured for patients and control groups by using coulter 
(Genex, Germeny), Serum concentrations of Creatinine 
and Urea were determined by using (Biolabo-France 
kit) , Glucose, Cholestrol (Plasmatec kit), Triglycerides, 
HDL and LDL (Biolabo-France kit) , T3 (Bioactive –
USA kit), T4 and TSH (Monobind –UAS kit).

Molecular study

DNA Extraction: genomic DNA was extracted 
from blood samples of patients and control groups 
by using gSYAN DNA Kit provided from Geneaid 
American company.

DNA Amplification: Multiplex polymerase 
chain reaction was used to determine the presence 
or absence of GSTM1 and GSTT1 genes in the 
genomic DNA and CYP1A1 as an internal control. 
The primers of GSTM1 gene were: (forward) 
5/- GAACTCCCTGAAAAGCTAAAGC -3/ and 
(reverse) 5/-GTTGGGCTCAAATATACGGTGG-3/. 

The primers of GSTT1 gene were: (forward) 
5/-TTCCTTACTGGTCCTCACATCTC -3/ and 
(reverse) 5/- TCACGGGATCATGGCCAGCA -3/. 
The primers of CYP1A1 gene were: (forward) 5/- 
GAACTGCCACTTCAGCTGTCT -3/ and (reverse) 5/- 
CAGCTGCATTTGGAAGTGCTC -3/. 

Results

The results of current study showed significant 
increased in the total white blood cells count, Neutrophil 
and Lymphocyte (P≤0.05) of patients group when 
compared with control, while no significant differences 
were recorded in the Lymphocyte, Eosinophil and 
Basophil counts between the patients and control group 
(Table 1).Significant decrease was record in HGB and 
HCT in patients group when compared with control 
(P≤0.001), the results showed significant increase in 
MCH and MCHC and no significant increase in MCV 
of patients group when compared with control (Table. 
2).The results of current study refer to significant increase 
in PLT, MPV and PCT (P ≤0.001) in patient group 
compared with control (Table. 3).Significant increase 
was record in concentration of creatinine and glucose in 
patients group when compared with control (P≤0.001), 
while no significant differences in concentration of 
urea between patients group and control (Table. 4).The 
results of current study showed significant increase 
in cholesterol, Triglycerid and LDL concentration in 
patients group when compared with control (P≤0.01) 
and significant decrease in HDL concentration in 
patients group compared with control (P≤0.01) (Table. 
4).Significant decrease recorded in T4 concentration of 
patients group compared with control (P≤0.05), while no 
significant increase in T3 concentration in patients group 
compared with control and significant increase in TSH 
concentration in patients group compared with control 
(P≤0.01) (Table. 4). The two genes GSTM1 and GSTT1 
were amplified with CYP1A1 gene as internal control in 
current study by using Multiplex PCR, these genes were 
detect by electrophoresis in Agarose gel, the GSTM1 
gene was amplified at 215 bp, GSTT1 gene at 480 bp 
and CYP1A1 at 312bp (Figure. 1).   
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Table 1: Comparison between patients and control in WBC and differential of WBC.

Bas.
(10³/µL)

Mean ±SD

Eos.
(10³/µL)

Mean ±SD

Mono.
(10³/µL)

Mean ±SD

Lym.
(10³/µL)

Mean ±SD

Neut.
(10³/µL)

Mean ±SD

Total ofWBC(10³/
µL)

Mean ±SD
Group

0.090
± 0.01

0.271
± 0.05

0.580
± 0.03

2.13
± 0.07

5.61
± 0.09

9.55
± 0.82

Patients

0.041
± 0.01

0.162
± 0.03

0.344
± 0.04

1.6 5
± 0.14

2.87
± 0.26

5.01
± 0.27

Control

0.2940.5240.01100.0610.00010.040P-value

Table 2: Comparison between patients and control in RBC and blood parameters 

MCHC
(g/L)

Mean ±SD

MCH
(Pg)

Mean ±SD

MCV
(fL)

Mean ±SD

HCT 
(%)

Mean ±SD

Hb
(g/dL) 

Mean ±SD

RBC  
(106 /µL)
Mean ±SD

Groups

351.03 
± 1.85

28.53
±0.42 

78.68
±0.68 

40.01
± 0.39

13.90
± 0.11

5.01 
± 0.06

Patients

308.27 
± 30.61

25.26 
± 0.52

74.55
±1.17 

44.43
± 0.61

15.03
±0.23 

5.97
± 0.14

Control

0.00020.0110.06440.00080.00240.0001P-value

Table 3: Comparison between patients and control in PLT, MPV, PCT

TSH
(µLU/L)

T4
(nmol/L)

T3
(nmol/L)

PCT
mL/L

Mean ±SD

MPV
(fL)

Mean ±SD

PLT
(10³/ µL)

Mean ±SD

Group

2.85
± 0.09

87.41
± 0.75

1.54
± 0.09

1.83 ± 0.08 9.54 ± 0.09 232.72 ± 1.37 
Patients

1.81
± 0.42

94.81
± 4.46

1.40
± 0.13

0.110 ± 0.01 6.89 ± 0.25 163.00 ± 13.43 
Control

0.00520.05030.3880.0001 0.0001 0.0001 P-value
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Table 4: Comparison between patients and control inCreatinine, Urea , glucose and lipid profile

LDL
(mg/dl)
Mean 
±SD

HDL
(mg/dl)

Mean ±SD

Triglyceride
( mg/dl)

Mean ±SD

Cholesterol
( mg/dl)

Mean ±SD

Glucose
(mg/dl)

Mean ±SD

Urea
(mg/dl)

Mean ±SD

Creatinine
(mg/dl)

Mean ±SD

Group 

136.91
±4.63 

1.89
±28.30

175.89
± 9.11

237.55
± 6.01

134.79
± 2.47

34.86
± 1.36

1.136
± 0.05

Patients

69.18
± 3.69

1.077
±38.67

100.50
± 4.60

126.00
± 3.98

91.00
± 3.22

25.83
± 1.42

0.833
± 0.06

Control

0.00010.00010.00010.00010.00010.1090.0086P-value

 

 
Figure (1): Agarose gel electrophoresis show the Multiplex PCR product analysis forGSTM1 and GSTT1 
gene polymorphisms with CYP1A1 gene as internal control. Where M: marker (2000-100bp). The lane (1, 
3, 5, and 6) were showed positive amplification of GSTM1 and GSTT1 gene polymorphisms with CYP1A1 
gene as internal control at 215bp, 480bp, and 312bp respectively. The lane (2) was showed no amplification 
of GSTM1 and GSTT1 gene polymorphisms and only internal control at 312bp. The lane (4) were showed 

positive amplification of GSTM1 gene polymorphisms with CYP1A1 gene as internal control at 215bp 
and312bp respectively. 

Discussion

 WBCs participate in the chronic inflammatory 
process and affect the development of CVD through 
multiple mechanisms that mediate inflammation, 
cause proteolytic and oxidative damage to the 
endothelial cells, block the microvasculature, induce 
hypercoagulability, and promote infarct expansion (10).

Endothelial cell damage in vasculature is caused by 
changes in haemodynamics and oxidative stress. The 
continuous cycle of inflammation from atherosclerotic 
plaques and arterial wall lesions contributes to elevated 
levels of C-reactive protein in CAD. The low-grade 
inflammation, recruitment and activation of leucocytes 
to the atherosclerotic lesion plays an important role in 
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ROS generation in an attempt to circumvent the spread 
of foreign material, while simultaneously exposing 
biomolecules to oxidative stress(11). There is evidence 
from multiple studies in patients with chronic stable 
heart failure on standard therapy that anaemia in this 
condition is at least in part due to dilution by increased 
plasma volume. These studies have shown increased 
extracellular fluid volume,increased plasma volume 
(normalized for body mass) in the absence of differences 
in red blood cell volume and increased plasma volume6 
in patients with chronic stable heart failure(12).Anemia 
increases cardiac output, may lead to eccentric left 
ventricular hypertrophy, activation of the sympathetic 
nervous system, and stimulation of the renin angiotensin 
aldosterone system, and is closely associated with chronic 
inflammation and increased oxidative stress(13). Increase 
MPV index has also been found to independently predict 
the risk for cardiovascular disease(14). High PCT, MCHC, 
and MPV levels in acute coronary syndrome may be 
beneficial predictive values in terms of complications 
that may develop, TVCAD, and mortality (15). MPV is 
an exact method to measure platelet size which reflects 
platelet function. It has been shown that larger platelets 
have higher hemostatical activity than their normal-
size counterparts. This in turn escalates the risk for 
platelets aggregation (due to increased ADP secretion), 
thrombosis and TE (16). 

Several mechanisms are involved in the relationship 
of serum creatinine with the increased risk for CAD(17). 
Serum creatinine was strongly correlated to other 
indicators of kidney function and to the indices of body 
water status(18). Hyperglycemia results in multiple 
biochemical changes, a few of which we will list: 
an increase in the reduction of nicotinamide adenine 
dinucleotide to NADH is thought but not proven yet to be 
a cellular oxidative stressor; an increase in the production 
of uridinediphosphate N-acetyl glucosamine is thought 
to alter cellular enzymatic function. Very importantly, 
the glycosylation of proteins in the arterial wall is 
thought to contribute to diabetic atherosclerosis. The 
nonenzymatic reaction between glucose and arterial wall 
proteins results in the formation of advanced glycation 
end products process that is enhanced in hyperglycemia. 
AGEs are thought to directly interfere with endothelial 
cell function and accelerate atherosclerosis. Additionally, 

hyperglycemia increases potent vasodilator and regulator 
of platelet activation (19). Endothelial dysfunction is a 
very early step in atherosclerosis, which is one of the 
most common pathological manifestations of vascular 
disease, The interaction between lipoproteins and 
endothelial cells plays a crucial role in the generation 
and development of atherosclerosis, Ox-LDL promotes 
the pathogenesis and development of atherosclerosis and 
the proliferation, migration and phenotype alteration of 
vascular smooth muscle cells into foam cells are critical 
changes in atherosclerosis, It might play a novel role 
in the pathology (20,21). In dyslipidemias, hepatic LDL 
receptors become incompetent; LDL circulates more 
through the body, its degree of oxidation increases and 
contact with the vascular endothelium is prolonged 
Thus, the atherogenic effect is increased (22). Thyroid 
hormone mediates the expression of both structural and 
regulatory genes in the cardiac myocyte(23). Thyroid 
hormones exert chronotropic and inotropic effects on the 
heart, and their main effects are an increase in heart rate, 
shortening of contraction time and an increase in stroke 
volume with increased end diastolic volume and cardiac 
output, resulting in increased left ventricular ejection 
fraction (LVEF)(24).Furthermore, peripheral resistance 
is reduced, probably due to both a direct relaxing effect 
of thyroid hormones on the vasculature and normal or 
reduced sympathetic tone(25).CAD is a multifactorial 
disease affected by both acquired and inherited factors 
(26). Oxidative stress is the result of overproduction of 
reactive oxygen species and/or deficiency of antioxidant 
mechanisms and depends on the balance between 
generation of ROS and enzymatic or non-enzymatic 
systems of antioxidative protection (25). GST is a family of 
enzymes that detoxify reactive electrophiles, particularly 
present in tobacco smoke, reactive oxygen species, and 
known or suspected carcinogenic compounds (27). 

Conclusion

The study concluded that physiological indicators 
may increase in patients with Coronary artery diseases 
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