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Abstract 

       Myocardial infarction (MI) is a common occurrence in all communities worldwide and is one of the leading causes of 

hospitalization. Heart cell death occurs after MI because blood flow is cut off to that area of the heart after a rupture or erosion of 

an atheromatous plaque in a coronary artery. The current study aimed to detect the principal gene of myocardial infarction. A total 

of 120 participants were included in this study, 60 of whom were patients suffering from acute coronary syndrome, and 60 were 

healthy individuals who served as control. The patients were admitted to Imam Al-Hussein Medical City, Karbala, Iraq, for cardiac 

diseases and surgery. Blood sample was collected from each patient (2 ml), placed in EDTA-tube, and used for genetic study. 

Considering the distribution of genotype groups rs7844023 among patients with ischemic heart disease (IHD) and control, it was 

found that six patients with IHD had TT genotype in their chromosome, 14 patients had TC, and 40 patients had wild CC genotype 

frequency. Regarding the distribution of the genotype groups rs2427746, the result indicated that 23 IHD patients had GG genotype 

in their chromosome, 17 patients had AG, and 20 patients had wild AA genotype frequency. 
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1. Introduction 

        

The heart muscle can die due to coronary artery 

disease, which is called a myocardial infarction. Ischemic 

heart disease was the leading cause of death in high- and 

middle-income nations in 2022, second only to lower 

respiratory infections in low-income [1]. Ischemic heart 

disease (IHD) mortality rates have decreased in most high-

income countries although cardiovascular disease remains the 

leading cause of death worldwide, especially in the United 

States [2]. Moreover, the  IHD prevalence is rising as a 

leading killer in South Asia [3].  Patients with unstable angina 

or other forms of acute coronary syndrome need to have their 

symptoms and indicators evaluated carefully [4]. To properly 

diagnose angina, a complete medical history must be 

compiled first. A diagnosis based purely on the patient’s 

history can be relatively accurate; however, a physical 

examination and objective tests are often necessary to  

 

 

 

confirm the diagnosis and evaluate the severity of the 

underlying condition [5]. Incidences of chronic heart disease 

(CHD) are more likely in those who have already experienced 

some risk factors, such as cardiac events, peripheral arterial 

disease, abdominal aortic aneurysm, and carotid artery 

problems. Some people do not have common risk factors, but 

elevated low-density Lipoprotein (LDL) cholesterol is the 

primary goal of cholesterol-lowering therapy [6]. 

Those with a strong family history of certain cardiovascular 

disease (CVD) forms, such as IHD, are more likely to develop 

heart diseases [7]. Multiple studies have shown that having a 

family history of IHD is a significant risk factor for the 

disease [8-10]. Ischemic heart disease might suddenly strike 

down individuals with no prior warning. Risk factors may 

represent a unique underlying disease process, but only if 

genetic testing is used to differentiate between cardiovascular 

risk factors and chromosomal events. The identification of 

complex monogenic disorders, such as cardiac ailments, 

requires the addition of a detailed, targeted investigation [11]. 
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2. Materials and methods 

 

A total number of 120 patients were included in this 

study. The study was carried out on 60 patients suffering from 

acute coronary syndrome admitted to Imam Al-Hussein 

Medical City, Karbala, Iraq, for cardiac diseases and surgery, 

from March 2021 until the end of December 2021. The 

diagnosis of symptomatic acute coronary syndrome was 

made by the cardiologists depending on the presence of 

typical symptoms, electrocardiogram (ECG), and 

biomarkers. The control group in the current study included 

60 healthy individuals of both sexes. Blood sample was 

collected from each participant (2 ml), placed in EDTA-tube, 

and used for genetic study. 

2.1. DNA extraction 

    DNA Genome was extracted from blood sample according 

to protocol G-spin™ Total DNA Extraction Kit. 

2.2. Polymerase chain reaction 

     Polymerase chain reaction (PCR) was performed using 

specific primer pairs designed for the acid ceramidase (AC) 

gene. Based on NCBI database, all gene information and 

single nucleotide polymorphisms (SNPs) detail were 

collected using Genius software designed. The primer 

sequences used for PCR amplification of AC gene rs7844023 

and rs2427746 SNPs are presented in Tables 1 and 2, 

respectively. One PCR reaction was performed, one with 

outer forward primer rs7844023 (OF) and outer reverse 

primer rs7844023 (OR) and inner forward rs7844023 (IF) and 

inner reverse rs7844023 (IR) for detection of AC rs7844023 

SNPs. The same thing happened with rs2427746 SNP; 

meaning that one PCR reaction was performed, one with 

outer forward primer rs2427746 (OF) and outer reverse 

primer rs2427746 (OR) and inner forward rs2427746 (IF) and 

inner reverse rs2427746 (IR) for detection of AC rs2427746 

SNPs, and run side by side on an agarose gel. 

 

3. Results and discussions 

Patients involved in this study had an age of 56.61 ± 13.32 

years,  about 28% of the patients aged <50 years, and 72% 

were ≥ 50 years old (Figure 1). Age groups could 

significantly affect the prevalence of IHD (P< 0.05). 

However, MI may occur at any age, but it occurs mainly in 

individuals within the age range of 55-85 years [12]. 

The MI frequency rises sharply at the age of 40, partly 

because risk factors started to accumulate around the age of 

44 years [13]. Few studies have focused on ischemic stroke 

in young adults, and the etiology of such a stroke is complex 

and rarely studied in this age group. Some of them identify 

the various risk factors for stroke in young and elderly people 

and predictors of in-hospital mortality in patients [14]. 

   Considering the distribution of genotype groups rs7844023 

among IHD patients and control, 6 patients with IHD had TT 

genotype in their chromosome, 14 had TC, and 40 had wild 

CC genotype frequency. There was no significant association 

between mutation factor TT and heterozygote patient TC (OR 

= 3.21, 95% CI: 0.78-13.24). Moreover, no significant 

difference was found between mutation factor TT and 

patients with wild CC (OR = 0.975, 95% CI: 0.25-3.79, P> 

0.05). This might result from the sample size used in the 

study, and the fact that two-thirds of patients carried the 

dominant gene CC genotype frequency. This result disagrees 

with the findings of Lewis et al.[15], reporting that STRRIDE 

I and  STRRIDE II individuals have T allelic frequency of 

0.503 and 0.489, respectively.  

     The distribution of genotype groups rs2427746 among 

IHD patients and control indicated that 23 patients with IHD 

had GG genotype in their chromosome, 17 had AG, and 20 

had wild AA genotype frequency. The result showed no 

significant association between mutation factor GG and 

heterozygote patient AG odd ratio (OR = 1.57, 95% CI: 0.81-

6.91). On the other hand, there was a significant difference 

between mutation factor GG and patients with wild AA (OR 

= 5.4, 95% CI: 2.07-14.41, P< 0.05). The results revealed a 

significant association between alleleic frequency of the 

control and that of the patients (OR = 3.2, 95% CI: 1.48-6.94)  

Researchers increasingly seek the SNPs linked to disease 

phenotypes. The obtained results of the current study can 

shed light on how diseases work in the body, which will help 

the development of more effective preventative and treatment 

methods. Discovering disease susceptibility loci in the human 

genome has never been easier, thanks to genome-wide 

association studies (GWAS). It is a non-prescriptive method 

that uses many markers to identify genetic variations 

associated with a disease phenotype in a large number of 

samples [16]. 

 

Table 1. Specific primers of rs7844023 SNPs 

 

Primer Sequence  (5´ –3´ ) Allele Size 

(bp) 

Company/ Country 

Outer 

Forward 

GAAACTGTCATTTGCAGCTCACA 355 BIONEER/ Korea 

Outer reverse GTGACCAGCGACACATGACTTAA 

Inner forward TCCAACCACACCTGGGTTTT T 172 

Inner reverse CAGGGAATCCAGTAGCAGACG C 244 
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Table 2. Specific primers of rs2427746 SNPs 

 

Primer Sequence  (5´ –3´ ) Allele Size (bp) Company/ Country 

Outer 

Forward 

CTCTGGATGTCCCTGAGACACTT 379 BIONEER/ Korea 

Outer 

reverse 

CCAAGTGGAAAAGTTATGCAGGT 

Inner 

forward 

CCTCTGAAGTTCTGACAGTGAGATG G 118 

Inner reverse GGGCAAATCTGCATGAAGCT A 243 

 

 

 

Figure 1. Age distribution in patient group 

 

 

 

Table 3. Distribution of genotype groups “rs7844023” among patients with ischemic heart disease and control 

 

Study of 

genotypes 

"rs7844023" 

Patient with IHD 

N(%) 

Control Odd ratio 95% CI P value 

TT 6(10%) 2(3.3%) Reference _ _ 

TC 14(23.3) 30(50%) 3.21 0.78-13.24 0.105 

CC 40(66.7) 28(46.7%) 0.975 0.25-3.79 0.97 

T 13 17 Reference _ _ 

C 47 43 0.59 0.26-1.35 0.217 
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Table 4. Distribution of genotype groups “rs2427746” among patients with ischemic heart disease and control 

 

Study of genotypes 

" rs2427746" 

Patient with 

IHD 

Control Odd ratio 95% CI P value 

GG 23(38.3%) 8(13.3%) Reference _ _ 

AG 17(28.3%) 14(23.3%) 1.57 0.81-6.91 0.114 

AA 20(33.4%) 38(63.4%) 5.4 2.07-14.41 0.0054 

G 31 15 Reference _ _ 

A 29 45 3.2 1.48-6.94 0.003 

 

4. Conclusions 

Regarding the distribution of the genotype groups rs2427746, 

the result indicated that 23 IHD patients had GG genotype in 

their chromosome, 17 patients had AG, and 20 patients had 

wild AA genotype frequency. This shows association 

between acid ceramidase enzyme polymorphisms in patients 

with ischemic heart disease in Karbala city of Iraq.  
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