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Abstract
Coronary artery disease (CAD) is a widespread kind of cardiovascular disease and is a usual reason of
heart attacks, including stable and unstable angina pectoris and myocardial infarctions. We designed
this study to examine a probable correlation Interleukin-10 (-1082G/A) and tumor necrosis factor-α
(G-308A) gene polymorphism and the coronary artery disease in the Iraqi population. The subjects
enrolled in this study were categorized into 2 groups: Group one (140 subjects of CAD), and group
two (95 healthy controls). There was no significant correlation between A allele and A/A genotype
of TNF-α G-308A, and coronary artery disease patients (p-value = 0.715 and p-value = 0.762
respectively), while there was important correlation between G allele and G/G genotype of IL-10
(G-1082A), and coronary artery disease patients (p-value = 0.005 and p-value = 0.039 respectively).
This study indicates that IL-10 G-1082A and TNF-α G-308A gene polymorphism may be considered
a risk reason for coronary artery disease in Iraqis.
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Introduction
Cardiovascular disorders are the very common
factors of disabilities and early mortality worldwide.
Coronary artery disease (atherosclerosis) is serious
kind of cardiovascular disease and is a main cause
of heart problems [1], including stable and unstable
angina pectoris, and myocardial infarction [2].
Different factors such as arterial hypertension,
smoking, physical activity, hypertension, diabetes
and blood cholesterol lead to the development of
atherosclerosis [3]. The inflammatory response plays
http://www.nanobe.org

an important role throughout the various stages of
atherosclerosis [4]. Formation of the foam cells results
from amassing of macrophages loaded with cholesterol
in the arterial wall. Its importance appears by their
involvement in each step of atherosclerosis and by its
prompt and severe thrombotic occurrence [5]. Death of
foam cells will contribute to necrotic core formation,
described as a depot of lipids and dead cells. However,
some early schemes of the atherosclerosis cell biology
conceived atherogenesis as a bland operation, without
inflammatory cells being involved [6].
Macrophages are the common inflammatory cells in
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the plaque and produce different types of cytokines in
the lesion surroundings, which can produce different
pro- and anti- inflammatory cytokines such as TGF, IL1, IL-10, IL-12, IL-6, IL-18, IL-15, and TNF. Several
studies have revealed that proinflammatory cytokines
encourage the progress of atherosclerosis [7].
TNF-α is a proinflammatory cytokine and a potent
immunomediator implicated a wide number of human
diseases. Its absence from natural tissues and presence
in the several of atherosclerotic lesion indicates its
contribution to atherogenesis. TNF-α may involve
in atherosclerosis by affecting the stimulation and
synthesis of adhesion particles and by activation of
chemoattractants, cytokines and growth factors. High
concentration of TNF-α in a stable angina pectoris and
unstable angina pectoris patients in comparison with
control individuals [8]. Most possibly, cytokine gene
polymorphism is one of the most important factors
for this disease. Many studies were performed to
evaluate influences of TNF-α gene polymorphism on
cardiovascular disease susceptibility [9, 10]. TNF-α
gene expression is influenced by multiple single
nucleotide polymorphisms, polymorphisms in areas
–238 G < A and –308 G < A were significantly related
to alterations in TNF-α gene activity [11].
Interleukin-10 is an anti-inflammatory cytokine. It
prevents the function of macrophages, NK cells and Th1
cells during infection, every one of which is necessary for
optimum pathogen clearance [12]. IL-10 gene is mapped
at the intersection between 1q31 and 1q32 on chromosome
1, and has 5 exons. It has many polymorphisms (IL-10592C/A, IL-10-819C/T and IL-10-1082G/A) in the
promoter region, that is embroiled in modulating IL-10
gene expression, which could affect susceptibility of
coronary artery disease [13]. IL-10 is found in human
atherosclerotic plaques prematurely and later, and its
expression is related with a low amount of inducible
nitric oxide synthase (iNOS). IL-10 prevents several
cellular operations that may play a major role in
rupture, thrombosis, or plaque progression [14]. To the
best of our knowledge there is no similar study in Iraq

on the relation of IL-10-1082G/A and TNF-α-308G/A
gene polymorphisms with coronary artery disease.

Experimental
Subject
The subjects enrolled in this study were categorized
into two groups: Group one (140 subjects of CAD),
and group two (95 healthy controls). The patients
attended Al-Hussein Teaching Hospital in AlMuthanna and Sadr Medical City in Najaf, Iraq, for
the period from April 2019 to October 2019. A number
of tests were used to to diagnose patients, including
electrocardiogram, cardiac stress testing and coronary
angiogram. Each patient’s chart was reviewed to obtain
the following: age, sex, family history.
Genotyping
PCR-RFLP technique was performed for detection
of IL-10 and TNF-α genotypes in blood samples of
CAD, as wells as in healthy control groups, by using
specific primers (Table 1).
The AccuPower PCR PreMix Kit was used for
detection of IL-10 and TNF-α genes. Restriction
endonuclease enzyme (NcoI) was used in cutting of
TNF-α gene, and XagI (EcoNI) restriction enzyme for
IL-10. After that, REFLP-PCR product was analysis by
3% agarose gel electrophoresis methods and visualized
by UV Transilluminator.
Statistical analysis
Statistical analyses were completed using SPSS
version 24 computer software (statistical package
for social sciences) in association with Microsoft
Excel 2010. Determining the statistical differences
among different groups and comparison of allelic
and haplotype frequencies were made using the odds
ratio with the 95% confidence. Comparison of gender
frequency distributions between patients and control
groups was achieve by using Fisher’s exact test. The
statistical significance was accepted as mean ± SD, and
a p-value of ≤ 0.05.

Table 1 Sequences of primers and the PCR product size
Primers
TNF-α-308G/A

IL-10-1082G/A

Sequences
F

5 'AGGCAATAGGTTTTGAGGGCCAT3'

R

5’TCCTCCCTGCTCCGATTCCG3’

F

5' CCAAGACAACACTACTAAGGCTCCTTT3'

R

5' GCTTCTTATATGCTAGTCAGGTA3'

PCR product size
107 bp

377 bp
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Results and Discussion
This case-control study included 235 individuals
including 140 coronary artery disease patients (54.29%
male and 45.71% female) and 95 healthy controls
(57.9% male and 42.1% female). The mean age of
controls and cases were 47.57 ± 16.01 and 49.07 ±
16.83 years, respectively. The odds ratio was 0.863
(Table 2 and 3).
Table 2 The control-patient difference in mean age
Age (years)

Control

Patient

P-value

Range

(24 - 68)

(27 - 70)

Mean

47.57

49.07

SE

1.64

1.42

SD

16.01

16.83

N

95

140

G1082A AA, GA and GG with band sizes 97/280 pb,
27/97/253/280 pb and 27/97/253 pb, respectively (Fig.
2). The genotype relative frequency of TNF-α was as
follows: 53.57% (GG), 32.86% (GA) and 13.57% (AA)
in CAD patients, and 51.58% (GG), 33.684% (GA)
and 14.736% (AA) in the control groups. On the other
hand, genotype relative frequency of IL-10-1082G/
A was as follows: 46.43% (GG), 26.43% (GA) and
27.14% (AA) in CAD patients, and 62.1% (GG), 20%
(GA) and 17.9% (AA) in the control subjects (Table 4
and 5). The present study was conducted to determine
the relationship between the genotypes/allotypes of IL10 and TNF-α gene polymorphism in CAD patients
and their clinical features.
Distribution of IL-10, TNF-α alleles and
genotypes in control and patient groups

0.49 [NS]

Note: NS = Not significant; SE = Standard error; SD = Standard
deviation.

For genotyping of IL-10 and TNF-α, PCR-RFLP
were used. There were 3 genotypes: For TNF-α G308A
AA, GA and GG with band sizes 107 pb, 20/87/107
pb and 20/87 pb, respectively (Fig. 1); for IL-10

There was no significant association between CAD
and polymorphism of TNF-α-308G/A. Statistical
examination showed that TNF-α was not a risk aspect
for CAD. There was no significant variation between
the G and A alleles at -308 from control and patients
with CAD (OR = 0.928; 95% CI = 0.623-1.383; p-value
= 0.715).
The study results were constant with the study by
Herman et al. [15] who investigated patients with

Table 3 Comparison of gender frequency between patient and control groups
Controls

Patients

Gender

N.

%

N.

%

Males

55

57.9

76

54.29

Females

40

42.1

64

45.71

Total

95

100

140

100

M

L1

L2

L3

L4

L5

L6

L7

L8

Odds ratio

P-value

0.863

(0.58)
Not significant at p-value < 0.05

L9

L10

L11

2000 bp
1000 bp
500 bp
200 bp
100 bp

107 bp
87 bp
20 bp

Fig. 1 TNF-α-308G/A PCR products after digestion with Nco1 restriction enzyme. Lane 1, 6, 10: AA genotype (107 bp); Lane 2-4, 8,
9, 11: GA genotype (20/87/107 bp); Lane 5, 7: GG genotype (20,87 bp); Lane M: DNA molecular size marker (100 - 2000 bp).
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L7

L6

L5

L4

L3

L2

L1

M

2000 bp
1000 bp
500 bp
200 bp
100 bp

Fig. 2 IL-10-1082G/A PCR products after digestion with with Xag restriction enzyme I. Lane 3, 6: AA genotype (97/280 pb); Lane
1, 4: GA genotype (97/253/280 pb) (27 bp not shown); Lane 2, 5, 7: GG genotype (97/253 pb) (27 bp not shown); Lane M: DNA
molecular size marker (100-2000 bp).
Table 4 Correlation between gene expression of TNF-α and CAD disease
Genotype / Allele

Patients
(n = 140)

Control
(n = 95)

P-value

Odd ratio

95% Confidence
interval

EF

PF

No.

%

No.

%

GG

75

53.57

49

51.58

1

1

0.601 - 1.663

0

***

GA

46

32.86

32

33.684

0.831

0.939

0.527 - 1.672

***

0.457

AA

19

13.57

14

14.736

0.762

0.886

0.407 - 1.931

***

0.515

G

196

70

130

68.42

1

1

0.730 - 1.368

0

***

A

84

30

60

31.58

0.715

0.928

0.623 - 1.383

***

0.043

Note: PF = Preventive fraction; EF = Etiology fraction.

Table 5 Correlation between gene expression of IL-10 and CAD disease
Patients
( n = 140)

Genotype / Allele

Control
(n = 95)

P-value

Odd ratio

95% Confidence
interval

EF

PF

No.

%

No.

%

AA

38

27.14

17

17.9

1

1

0.445 - 2.245

0

***

GA

37

26.43

19

20

0.734

0.871

0.393 - 1.930

***

0.088

GG

65

46.43

59

62.1

0.039*

0.492

0.251 - 0964

***

0.351

A

113

40.36

53

27.9

1

1

0.630 - 1.586

0

***

G

167

59.64

137

72.1

0.005*

0.571

0.384 - 0.850

***

0.292

Note: PF = Preventive fraction; EF = Etiology fraction; * statistically significant.

coronary heart disease and found no association
between polymorphisms in TNF-α and susceptibility to
the disease. The frequencies of TNF-α-308A and -238A
in patients with CAD undergoing CABG did not differ
significantly from those in controls. Koch et al. [8] also
revealed there was no relationship between the TNFα-308G/A promoter polymorphism and susceptibility
to CAD. Another study found no evidence to support

the theory that the presence of the 308A allele at the
G-308A polymorphism of the TNF-α gene variation
in CHD was related to an increased risk of CHD
among the Chinese Han population [16]. There was no
significant variation in the allele frequencies of TNF-α
(G-308A) gene polymorphisms (19% versus19.6%;
p-value = 0.73) between control subjects and CAD
patients, respectively [17]. In India, a study done
http://www.nanobe.org
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by Banerjee et al. [18] showed a single nucleotide
polymorphism of TNF-α G-308A had no important
correlation with coronary artery disease.
Conversely, in Iran, the study done by Somayyeh
et al. [19] revealed there was an association between
the TNF-α G-308A gene polymorphisms with the
risk of atherosclerosis (p-value < 0.05). Vendrell et al.
[20] revealed that polymorphisms of TNF-αG-308A
related with higher risk of CAD in Europe. In another
study, Szalai et al. [21] showed individuals carrying
the A allele of TNF-α G-308A exhibited an important
association with susceptibility to CAD. The TNF-α308G/A AA + GA genotypes were significantly higher
in the control than in the patients (p-value = 0.004).
The allelic distribution for TNF-α-308G/A was 11.3%
in controls versus 20.3% in patients, a significant
difference between the G and A alleles from the
controls and patients (OR = 1.9; 95%CI = 1.26 - 3.14;
p-value = 0.003) [22].
The current analysis of genotype frequencies for IL10 polymorphism G-1082A revealed that G/G genotype
and G allele played a significant role in increasing the
CAD susceptibility (OR = 0.49; 95%CI = 0.251-0.964;
p-value = 0.03) and (OR = 0.571; 95%CI = 0.3840.850; p-value = 0.005), respectively.
The results of the current study agreed with the
study done by Afzal et al. [23] who revealed significant
variation between Pakistani CAD patient groups and
a control group in SNP of IL-10 gene promoter at
position 1082. In addition, Zahra Mousavi et al. [24]
reported there was a significant relationship between
CAD and IL-10 (G-1082A) G/G genotype and G allele
(p-value = 0.020 and p-value = 0.017, respectively).
Bown et al. [25] found that the A allele in SNP of IL10 G-1082A was related with an rising susceptibility
for CAD in Caucasian (UK) patients. The frequency
distribution of A allele and AA genotype of IL-10
G-1082A were significantly higher in coronary artery
disease patients than controls [26].
On the contrary, a study done by Ben-hadjKhalifa et al. [27] showed IL-10 G-1082A gene
polymorphisms was not a risk factor for CAD. There
was not difference in the genotype frequencies of IL10 G-1082A polymorphisms between CAD patients
(AA: 10.6%, GA: 51.1%, and GG: 38.3%) and controls
(AA: 13.8%, GA: 43.1%,, and GG: 43.1%) (p-value =
0.57) [28]. Another study found no association between
CAD and IL-10-1082G/A, IL-10-592C/A, IL-10-819C/
T and IFN-γ-874T/A polymorphisms [29].
http://www.nanobe.org

Conclusions
TNF-α-308G/A gene polymorphism was not a risk
factor for CAD in Iraqi population. The important role
of IL-10-1082G/A gene polymorphisms with regard
to G/G genotype and G allele and the pathogenesis of
CAD in Iraqi population was discovered. Coronary
artery disease has been widely spreading in the Iraqi
population. Hence, it is recommended to the health
institution that prescreen should be conducted for the
genes of these cytokines which can be a predictive
marker of CAD patients in Iraq.
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