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Abstract
Polymorphism of tissue plasminogen activator(t-PA), gene-induced myocardial
infarction (MI) is not well-defined in patients suffering from high blood pressure.
Plasminogen activator generates the active enzyme by limited proteolysis of
zymogen plasminogen to plasmin. Plasmin then degrades the fibrin network of a
clot to form soluble product in thrombi. This action of t-PA can be suppressed by
plasminogen activator inhibitor type1(PAI-1). This study determined the potential
insertion/deletion of polymorphism that may contribute to the development of MI
in Pakistani population. The study analyzed blood samples originating from three
hundred and fifty patients with MI, two hundred and fifty healthy individuals as
controls, and hundred hypertensive study subjects. The genomic DNA was
extracted from the blood of each individual, and a Polymerase Chain Reaction
was carried out to study polymorphism of Tissue plasminogen Activator (t-PA)
gene. The Chi-square method was used to reveal the demographic differences
among the groups. Cholesterol’s higher levels, triglyceride, LDL-cholesterol, and
lower HDL-cholesterol levels had been investigated in cases/patients in contrast
with controls. In some cases, the input allele frequency ("I") is higher with MI (p
= 0.0354). Diabetes, high blood pressure, family history, and smoking had a
strong association with MI (p<0.01). No significant association between
myocardial infarction and Insertion/Deletion (I/D) and Deletion/Deletion (D/D)
polymorphism of t-PA gene, significant association found between
Insertion/Insertion(I/I) and MI, which supports the results of previous MI studies .
This work is licensed under the Creative Commons Attribution NonCommercial 4.0 International License.
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Introduction

Materials and Methods

Myocardial infarction (MI) is heart tissue death due
to the formation of a blood clot in the coronary
arteries [1]. It is the world’s leading health
complication, causing 8 million deaths a year [1].
Globally, 10% of coronary artery disease (CAD)
patients are likely to develop MI [5]. Older age,
diabetes
mellitus,
high
blood
pressure,
hypercholesterolemia, smoking genetic factors and
family lineage are significant determinants for MI
patients are found to be linked with MI [3,4].
Regulated by clot formation and factors that cause
lysis, the thrombosis-fibrinolysis system is directly
linked to MI occurrence. Fibrinolytic gene
polymorphisms and their contributions have been
studied previously [6]. It has been shown in
previous studies that genetic thrombosisfibrinolytic polymorphisms may influence the
etiology of the disease by disrupting the balance
among these activities [7].
Endothelial cells generate the tissue plasminogen
activator (t-PA), a serine proteinase. Transforming
plasminogen into plasmin, it significantly
participates in fibrinolysis by breaking down fibrin
clot [8]. The t-PA is fitted with the PLAT
(plasminogen tissue activator type) gene. Hyperfibrinolysis is caused by the increased activity of
the enzyme t-PA, which causes intemperate
bleeding, and is responsible for thrombosis when it
is less active. In this model, a polymorphism of the
intron 8 Alu element is incorporated with various
plasma levels of t-PA gene [12 - 14]. The t-PAantigen shows the presence of confounders like
high blood pressure, the resistance of insulin, heart
failure, or ischemic heart disease, which may lead
to endothelial dysfunction and vascular damage [9].
A polymorphism of tissue type plasminogen
activator(T-PA) has been found, locus on
chromosome 8 of this gene which consists of the
presence or absence of a 311bp Alu sequence in
intron 8 types [8, 10, 11]. The homozygous
insertion of 8 Alu is known to cause a 100%
increase in MI risk, while heterozygous I/D is
linked to a 50% more risk of MI [10], indicating a
link between polymorphism of Alu disease repeats
and heart disease [5, 12]. With this background, the
study was conducted to assess whether I/I or I/D
polymorphism in the t-PA gene is associated with
MI in Pakistan's population or not.

Sampling
The study included 350patientswithstandard cardiac
catheterization for heart disease and myocardial
infarction (MI), visiting the Punjab Institute for
Nuclear Medicine (PINUM) hospital and control
group consisting of 250 healthy and 100 hypertensive
volunteers were included in this study. Diagnosis of
ischemic heart disease and MI was performed by
cardiologists based on patients' complaints and
specific
cardiac
investigations
(electrocardiographical abnormality, MI history),
according to the WHO's standard procedure.
Following official written approval, demographic
and control subjects were recorded. Cardiovascular
risk factors included a history of hypertension,
smoking, hypercholesterolemia, and diabetes were
recorded. The participant of this study had high
blood pressure (systolic blood pressure above 140
mm Hg and diastolic blood pressure above90 mm
Hg). The research committee of the participating
hospital and NIBGE(National Institute of
Biotechnology and Genetic Engineering) Faisalabad,
Pakistan approved this study. Blood (5 ml) was
drawn from each of the individuals using disposable
syringes by venipuncture and was immediately
transferred to tubes containing an anticoagulant (KEDTA/heparin) and stored at 20 ° C for continued
use.
Biochemical analysis
Lipid analysis was performed on patients and
controls in no more than 24 hours from the
collection.
Enzymatic
colorimetric
methods
estimated total plasma cholesterol (TC), triglyceride
(Tg), and glucose levels. Similarly, enzymatic
colorimetric assay estimated total cholesterol levels,
HDL-plasma cholesterol, and triglycerides as per
manufacturer's instruction.
Genetic analysis
A standard organic phenol-chloroform method was
used to extract genomic DNA from peripheral blood
[18]. PCR amplification of I / D polymorphism,
indicating the presence or absence of Alu-repetitive
in-intron 8 of t-PA, was performed using primers
(5'CCGTAACAGGACAGCTCA3
'5'
and
ACCGTGGCTTCAGTCATGGA3') as described
earlier (Falk et al., 1995; Van der Bom et al., 1997).
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A gel of 1.8% was used to visualize the fragments.
The reaction yielded specific products for the t-PA
allele (656 bp (D), 967 bp (I), or both (656/967(I/D)).
These results were further confirmed by using
Restriction Fragment Length Polymorphism (RFLP).
Statistical analysis
With the help of direct gene counting method,
frequencies of s and genotype were calculated. A
student's t-test was used to compare lipid and plasma
serum concentrations. A Chi-square test was applied
to differentiate between patients and controls about
the presence or absence of t-PA polymorphism.

Results
Demographic data
Patients, related to hypertension (n = 100), controls
(n = 250) and MI (n = 350) were screened for
polymorphism in gene encoding t-PA and genotyped
by molecular assay. Samples were analyzed to
include variables such as age, gender, smoking, high
blood pressure, duration of the disease, treatment,
and previous hospital admissions, cardiovascular
complications, and exposure to risk factors (Table 1).
No remarkable differences were observed between
controls and patients regarding age and HDL (P = 0.8
and 0.004, respectively). History of smoking over the
past five years (OR: 8.0; 95% Cl: 4.3 to 15, P =
0.01), high blood pressure (OR: 2.3; 95% Cl: 1.3-4.1,
and diabetes (OR: 3.4; 95 %Cl; 1.6 to 7.3, P =
0.0014), familial history and gender (male) were
dependent variables but age and hypercholesteremia
weren’t dependent variables (Table 1).
t-PA analysis
Genotypic analysis of t-PA disclosed that 380 MI
patients (21%) were I/I homozygous, 75 (49%) were
D/D homozygous, and 46 (30%) were I/D

heterozygous. For controls, there were35 (22%) I/I
homozygous,85(52%) D/D homozygous, and 42
(26%) were I/D heterozygous. Any significant
dissimilarity wasn't observed in genotype division
between both groups [P >0.05, X2 = 0.680, Table 2).
The frequency of I allele in MI cases was 54%, while
in controls, it was 53%and no considerable
differences were noticed between them (P >0.05, X2
= 0.20, OR = 0.936 (Figure 2) (95% CI = 0.6991.252). Also, the best and the most popular types of
t-PA genotypes didn't show any significant
association with MI (OR = 1.31, 95% CI = (0.7832.193),P>0.05,Table 2).The diffusion of genotype
data, as well as gender sequence figures, revealed no
noticeable relationship between male and female MI
patients having any type of allele or genotype (Fig.
2) (P>0.05, Table 1).
The distribution of specific symptoms of cases and
controls of MI is elaborated in Table 1. Diabetes
frequency, high blood pressure, and family history
showed significant differences in the occurrence of
myocardial infarction (p <0.01). Compared to
controls, the cases had an increased extent of TC,
TG, LDL-C, and decreased concentration of HDL-C
(Table 1). In the cases and controls, different t-PA
gene genotypes were identified (Fig. 1). Whereas,
allele frequency (p = 0.90) didn’t express
considerable dissimilarity in genotype frequency
between both groups (p = 0.65) (Table 2). Hence, for
myocardial infarction cases, the genotype frequency
was 21 %homozygotes I/I, 49%homozygotes D/D,
and 34% heterozygotes I/D; while for controls, it was
35% I /I, 85% D/D, and 421% I/D. Concerning each
patient's MI number, the fraction of the PLAT gene
allele" I" frequency division is shown in Table 2. The
rate of allele "I" rate is recorded more in cases with
higher MI (p = 0.903).

Discussion
The current study identified the character of
polymorphism of t-PA gene in the succession of MI
infections in Punjabi Pakistanis.

Table 1: Demographic features and Prevalence of risk factors for myocardial Patients with Cardiac disease and controls
Indicators
Controls (n=380)
Cases (n=250)
Odds Ratio (95 % Cl)
P Value
Age (y)*
73.4±7.6
73.6±8.1
0.1
Females
30 (30)
40 (44.44)
Males
70 (70)
50 (55.55)
1.9 (1.0 –3.4)
<0.039
Family history MI
50 (60)
70 (77.77)
2.3 (1.2-4.4)
<0.015
Hypertension
65 (15)
60 (55.55)
2.3 (1.3-4.1)
<0.01
Diabetes mellitus
70 (10)
80 (11.11)
3.4 (1.6-7.3)
<0.014
Smoking
40 (20)
80 (66.66)
8.0 (4.3-15.0)
<0.012
Note: *Expression of age as a mean ±1 SD
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Table 2: Genotype and polymorphism of rate of occurrence of allele (frequency) of t-PA gene Ins/Del in MI patients and unaffected controls.
Genotype
Male controls
Male
P(χ²)
P (z-test)
OR (95% CI)
P of OR
(n = 162)
patients(n=153)
Ins/Ins
35(22%)
32(21%)
>0.05 (0.685)
0.881(0.51)
1.036 (0.585-1.834)
0.903
Ins/Del
42(26%)
46(30%)
0.413(0.82)
1.241(0.737-2.090)
0.416
Del/Del
85(52%)
75(49%)
0.540(0.61)
Genotype
Female controls
Female
P(χ²)
P (z-test)
OR (95% CI)
P of OR
(n = 55)
patients(n=76)
Ins/Ins
12 (22%)
17(22%)
>0.05 (0.020)
0.940(0.07)
1.012 (0.412-2.488)
0.979
Ins/Del
18(33%)
24(32%)
0.890(0.14)
0.952 (0.429-2.115)
0.905
Del/Del
25(45%)
35(46%)
0.946(0.07)
Allele
Controls (n=380)
Patients (n=250)
P(χ²)
P (z-test)
OR (95% CI)
P of OR
Ins
200 (53%)
190 (54%)
>0.05 (0.200)
0.654(0.45)
0.936 (0.699-1.252)
0.654
Del
180 (47%)
160 (46%)
0.000(4.19)
Allele
Controls (n=113)
Patients (n=122)
P(χ²)
P (z-test)
OR (95% CI)
P of OR
Ins
65 (58%)
62 (51%)
>0.05 (1.061)
0.302(1.03)
1.31 (0.783-2.193)
0.303
Del
48 (42%)
60 (49%)
0.302(1.03)

The t-PAs assist as a regulatory part in thrombus
degradation that digests fibrin clot by converting
plasminogen into plasmin [14,15]. The release of tPA influenced by natural factors such as diabetes is
more pronounced [22, 27]. According to previous
studies, MI is not caused by a single accident. Both
genes and environmental factors are involved in the
progression of the disease. The serum t-PA level was
found to be consistent with I/D polymorphism of the
t-PA gene. High risk of MI was associated with a
homozygous I/I genotype of the t-PA gene [16]. The
relationship between different risk factors and MI
was observed in the present study. Most of MI
patients were found to be heavy smokers in contrast
with controls. It is consistent with more prevalence
of MI in Pakistani patients (52%) with a smoking
history.
Significant factors, such as diabetes and familial
history [22], were more common in MI patients than
control studies. These observations are consistent
with an earlier report by Ismail et al. 2004. The MI
patients with lesser age and smoking were compared
with an observation (Joshiet al.2007, Van der Bom et
al.1997) found that the I/I genotype increased in
cases of group outcomes associated with our results
[13]. however, it contradicts the conclusions from
other surveys. According to the findings of Steed et
al. (1994), the cases and controls were alike in
proportion to the persistence of the "I" allele (21%
vs.22%, respectively). I/D polymorphism was noted
to not correlate with MI (p> 0.05). Also, Hooper et
al. (2000) investigated the "I" allele intervals ranged
from 37% and 44% in cases and controls,
respectively.
In addition to this, in an advanced study investigating
the correlation of t-PA I/D polymorphism and MI, no
MI-related interactions were observed [19].On the
other hand, in this research, we got to know that
frequency of I/I and I/D had a more significant effect

on patients at high risk of MI (p = 0.309), that was
conceivably described by the effect of two types of
genotypes on t-PA enzymatic action. Speaking of
extent of lipid, plasma TC, LDL-C, and TG are
elevated in the disease group, and HDL-C is lower.
Interestingly, like other countries, total plasma
cholesterol didn't distinguish among cases and
controls [20]. Besides, we have found statistically
significant associations, among other things like
diabetes, hypertension, smoking, and family history
with MI. The conclusion corroborates a preceding
organizational study in which t-PA manifestation
was evaluated to be controlled by the environmental
constituents [7], [18], [23].
The current survey indicated that MI is a
multifaceted disease that may be the consequence of
"genetic” environmental interactions. Our present
study helps to understand the association of t-PA
gene polymorphism with hypertension and
atherothrombotic Stroke.

Fig. 1: Electrophoresis band pattern to detect TPA I/D
polymorphism: Analysis of 967 bp insertion and 655 bp
deletion allele of the t-PA gene on 1.8% agarose gel
electrophoresis of cardiac patients, hypertensive and control
subjects. Lane1: Homozygous for deletion polymorphism;
Lane 2 & 4: Heterozygous for I/D polymorphism, Lane 3 & 7:
Homozygous for Insertion polymorphism, Lane6: Negative
control for I/D polymorphism while Lane 5:1 kb DNA ladder.
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Fig. 2: Comparisons between male control and male patients using bar graph blue graph indicating male control red indicating
male patients, Comparison between female control& female patients, Comparison between total percent of Insertion and Deletion
genotype in control male group and male patient group, Comparison between total percent of Insertion and Deletion in female
control and patients’ group of females.
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