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Abstract

Background: Myocardial infarction is a leading cause of mortality worldwide. Age, smoking, obesity,
diabetes, hypertension, dyslipidemia, and low levels of physical activity are one of the known risk factors
for the development of Ischemic Heart Diseases. However, the occurrence of Ischemic Heart Diseases in
the absence of any of these factors raises the possibility of additional risk factors, such as genetic ones.
Genetic risk factors for myocardial infarction have been established in the previous investigation and the
5,10-methylenetetrahydrofolate reductase (MTHFR) gene polymorphism was one of the most often
examined ones. MTHFR C677T polymorphism increases serum homocysteine level which was believed
to lead to a hypercoagulable state. Accordingly, this study aimed to examone the association between the
risk of developing myocardial infarction and MTHFR C677T polymorphism in Sudan.

Methods: A total of 50 patients with myocardial infarction and 50 healthy controls who were matched
by age and gender were included in the study. MTHFR C677T polymorphism was studied in both cases
and healthy controls, 2 ml of blood samples were collected from both patients and controls into EDTA
anticoagulated tubes, the extraction of DNA was done using the salting out approach, The primers, were used to
amplify the MTHFR C677T fragment, the amplified fragment was detected on an agarose gel electrophoresis. and
count the blood cells.

Results: Ten percent (n = 5) of cases had the MTHFR C677T polymorphism while none of the healthy
controls (0%) had it and there was a significant association between the polymorphism and having
myocardial infraction in this study (P = 0.028).

Conclusion: this study revealed a statistically significant association between the risk of developing
Myocardial infarction and having the MTHFR C677T gene polymorphism with none of the healthy
controls reporting MTHFR C677T gene polymorphism.
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Introduction: Myocardial infarction (MI) is the such as age, smoking, Obesity, Diabetes,
death of cardiac cells due to insufficient blood Hypertension, dyslipidemia, and low physical
supply resulting from coronary artery blockage. It activity have been identified (2—4). However, the
is a leading cause of mortality worldwide and presentation of IHD without any known risk factor
according to the World Health Organization, raises the question of the presence of other risk
almost 50 million people die yearly due to Ischemic  factors such as genetic ones (5). Previous studies
Heart Diseases (IHD), particularly myocardial have identified genetic risk factors for myocardial
infarction (1). Many modifiable and non- infarction and 5,10-methylenetetrahydrofolate
modifiable risk factors for the development of IHD  reductase (MTHFR) gene polymorphism was
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among the most commonly studied ones (6)(7).

The MTHFR gene is found at location 'Ip36.3' on
chromosome 1 with its matching cDNA sequence
that consists of 11 exons spanning 2.2 kb (8). The
protein product of this gene contains 656 amino
acids and functions as a catalyzing factor for the
irreversible 5,10-
methylenetetrahydrofolate (5,10-CH2-FH4) into 5-
methyltetrahydrofolate (5-CH3-FH4), the main

transformation of

circulating form of folic acid that acts as a co-
substrate for the re-methylation of homocysteine to
methionine (9)(10). This 5-methyltetrahydrofolate
is the form of folate that participate in the synthesis
of the of S-

adenosylmethionine, the re-methylation of

nucleotides, formation
homocysteine to methionine, and the methylation
of DNA, proteins, and phospholipids (11).

The MTHFR gene's C677T polymorphism causes
alanine to change to valine in the binding site of the
flavin adenine dinucleotide, the cofactor of the
MTHFR enzyme, by changing cytosine (C) to
thymine (T) at position 677 (12). As a result, this
MTHFR C677T allele makes it easier for the
enzyme to become separated from its cofactor,
which lowers its activity and thereby increases
plasmatic homocysteine levels (13).

There is mounting evidence that patients with or
without hypertension, diabetes mellitus, and other
traditional risk factors are at a greater risk for
vascular,  and

their

cerebrovascular,  peripheral

cardiovascular illness  when plasma
Homocysteine level is elevated (14)(15). Several
studies have examined the association between
MTHFR C677T polymorphism and myocardial

infarction before, however, different conclusions
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have been yielded. Accordingly, this study aimed
to address this association in Sudan.

Materials and method: This was a case-control
study that included 50 patients with myocardial
infarction and 50 healthy controls who were
matched by age and sex. Ml patients were obtained
from the Al-Shaab teaching hospital, in Khartoum,
Sudan. Serum troponin | was tested in all Ml
patients, and all were positive. Before data
collection and analysis, informed consent was
taken from both cases and controls.

2 ml of blood samples were collected from both
patients and controls into EDTA anticoagulated
tubes and the laboratory work was done at the
department of hematology, faculty of medical
laboratory sciences, Alneelain University, Sudan.

The extraction of DNA was done using the salting

out approach. The forward primer, 5'-
TGAAGGAGAAGGTGTCTGCGGGA-3, and
the reverse primer, 5'-

AGGACGGTGCGGTGAGTG- 3', were used to
amplify the MTHFR C677T fragment. The
thermocycler (Techne TC-412, UK) was used to do
the amplification after a 5-minute denaturation
stage at 94°C. After that, there were 40 cycles that
each had three steps: a denaturation step at 94 °C
for 30 seconds, an annealing step at 59 °C for 1
minute, an extension step at 72 °C for 1 minute, and
the last extension step taking place at 72 °C for 7
minutes. A final 20 pl volume containing 4 pl of
the pre-mixed, ready-to-use 5x FIREPolmaster mix
(Solis BioDyne, Russian), 11 pl of DNAase-free
DW, 3 ul of genomic DNA, and 1 pl from each
primer was used for the PCR reaction. After being
with 10 U  of

digested  overnight
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Hinflendonuclease (New England Biolab, UK),
the amplified fragment was detected on an agarose
gel electrophoresis. An automatic cell counter was
used to count the blood cells (Sysmex KX-21N).
Statistical analysis was performed using Statistical
Package for Social Sciences (SPSS) version 25.
Categorical data were presented as percentages and
numbers (n (%)), and the frequency distribution
between groups from different variables were
compared using the Chi-square test. A P-value of
less than 0.05 was considered statistically
significant.

DOI: 10.52981/smlj.v11il and 2.3120

Results: A total of 50 patients with myocardial
infarction were included in the study with their
ages ranging from 35 to 65 years. Of them, 32
(64%) were males and 18 (36%) were females.
Fifty healthy controls were matched to diseased
subjects by age and gender. MTHFR C677T
polymorphism was studied in both cases and
healthy controls. Ten percent (n = 5) of cases had
the MTHFR C677T polymorphism while none of
the healthy controls (0%) had it and there was a
significant association between the polymorphism
and having myocardial infraction in this study (P =
0.028) (Table 1).

Table 1: Comparison of Methylenetetrahydrofolate Reductase (C677T) gene polymorphism frequency

between patients and control

Genotype Patients n (%) Controls n (%) Sig.
CC 45 (90%) 50 (100%) 0.028*
CT 5 (10%) 0 (0%)

Associations between myocardial infarction and
known risk factors such as diabetes, hypertension,
smoking, and obesity were tested in this study,
including patients and controls. We found a
significant association between all these factors
0.000). Hb levels were

measured for both patients and controls and no

and the disease (P

significant difference was reported between the
two groups (P = 0.8010)

Discussion: This study is the first of its kind in
Sudan to examine the association between MTHFR
C677T gene polymorphism and the risk of
developing MI. in this study we reported a
significant association between the two and none of

the healthy controls reported this polymorphism in

ISSN: 1858-6147

43

their genes. Other previous studies have examined
this association and the effect of this polymorphism
on developing hypercoagulability state and
thrombosis such as deep vein thrombosis (DVT)
due to the increase in serum homocysteine level.
Studies conducted in Morocco (7) and China (16)
revealed no significant association between the risk
of MI and MTHFR C677T polymorphism,
however, in a previous systematic review, a
significant association was reported between the
two, particularly among young patients (17).
Furthermore, a study conducted in Georgia,
revealed a significant association between MTHFR
C677T polymorphism and the risk of developing

arterial thrombosis (18), while a previous Sudanese
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study reported an insignificant effect of this
polymorphism on DVT occurrence (19). All these
inconclusive evidence
MTHFR  C677T

polymorphism on the development of MI and other

suggest that there is

regarding the effect of
hypercoagulable diseases. This study is limited by
the small sample size and inclusion of patients from
only one hospital. Moreover, the lack of financial
ability and resources to measure serum
homocysteine levels among both patients and
controls is another limitation of this study.

In conclusion, this study examined the association
between the risk of developing Myocardial
infarction and having the MTHFR C677T gene
polymorphism and a statistically significant
association was reported between the two.
Moreover, none of the healthy controls in this study
reported MTHFR C677T gene polymorphism.
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