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ABSTRACT- INTRODUCTION: Cardiomyopathy is a prolonged disease related to heart muscle (myocardium) causing 
ventricular dysfunction in heart. In this disease, myocardium is it-self structurally and functionally abnormal. Among group 
of cardiomyopathies, dilated cardiomyopathy occupies significant position including enlarged left ventricle with 
compromised and imbalanced contraction and weakened left ventricular wall thickness. In the unindustrialized world, its 
prevalence is about 0.6% for males and 0.4% for females. 
OBJECTIVES: The primary objective of this study was to investigate the expression of myocardin (MYOCD) gene in 
dilated cardiomyopathic subjects.  
METHODS: Fresh blood samples of 20 dilated cardiomyopathy (DCM) patients were taken after medical examination by 
physician. For comparison 10 healthy control subjects were also included. Blood samples were processed immediately after 
collection for RNA isolation by TRIZOLE method. Then RNA was quantified by Nanodrop.  Isolated RNA was reverse 
transcribed for cDNA synthesis. Polymerase chain reaction (PCR) and gel electrophoresis was done to investigate cDNA 
synthesis. Real time-polymerase chain reaction (RT-PCR) was done to analyze the gene expression of myocardin (MYOCD) 
in DCM as well as healthy controls.  
RESULTS: The expression level of Myocardin in DCM i.e. diseased group was in the range of 1.6 to 7.5 with a mean value 
of 3.66± 0.357. While for control group containing healthy persons, gene expression level was 1. 00.    
CONCLUSION: Increased expression of myocardin was observed in DCM as compared to control.  
 
 
I. INTRODUCTION 
 
Cardiomyopathy, a group of myocardial disorder and 
is emerging worldwide. Cardiomyopathy is a 
prolonged disease related to heart muscle 
(myocardium) causing ventricular dysfunction in 
heart. In this disease, cardiac muscle is abnormally 
enlarged, stiffened, thickened, or weakened. This 
weakened heart muscle, in turn, loses the ability to 
pump blood effectively, leading to irregular 
heartbeats (arrhythmias) and possibly even heart 
failure. It is the structural and functional 
abnormalities of the ventricular myocardium. 
Cardiomyopathies are a group of non-inflammatory 
conditions of myocardium resulting in cardiac-
dysfunction (Fazal and Tariq, 2009).  In Europe and 
North America, it influenced about 2% to 3% of the 
population as reported in 2014. This displayed an 
increase from 0.4 to 1% of the population from 
2005. In the unindustrialized world, its prevalence is 
about 0.6% for males and 0.4% for females.  
 
It has several subtypes including 
dilated”cardiomyopathy (DCM), hypertrophic 
cardiomyopathy (HCM), peripartum cardiomyopathy 
(PCM), arrhythmogenic right ventricular 
dysplasia”(ARVD) etc. Dilated Cardiomyopathy 
(DCM) has been reported to be the most common 
type of cardiomyopathy in Pakistan. Dilated 
cardiomyopathy (DCM) is described by enlarged 
ventricles having compromised and imbalanced 

contraction with less ventricular wall thickness or 
sometimes may be normal (Davies, 2000).  
Dilated cardiomyopathy leads to heart failure, 
irregular heart rate, heart valve disease, and blood 
clots in the heart, is heterogeneous both to its 
pathogenesis and its morphology. It is a main 
“myocardial illness” described in a manner of 
fluctuating levels of dilation of left ventricle 
and“dysfunction. Dilated cardiomyopathy (DCM) is 
established in individuals with doubted heart failure 
or “LV dysfunction” as diagnosed by the presence  of 
Left Venticular dilation and dysfunction” (Thomas et 
al., 2009).  
At molecular level, cardiac disorders affect genetic 
program. Prior to the onset of these disorders, cardiac 
remodeling occurs at molecular level. In case of 
adverse cardiac remodeling, embryonic or 
developmental“transcription factors are re-deployed 
with stimulation of the ‘fetal’ cardiac gene-
programing (Oka et al., 2007; Rajabi et al., 2007). 
These changes signify the simple molecular-
mechanisms leading to “LV dysfunction” and heart 
failure. In this respect, alterations in the expression of 
myocardial genes considered a great step in 
confirmation of pathological remodeling and reversal 
of remodeling in heart “failure (Rajabi et al., 2007).  
Myocardin (MYOCD) is a remarkably powerful 
transcriptional coactivator exclusively expressed in 
cardiomyocytes (Proweller, 2005). Myocardin 
(MYOCD) is a critical constituent belonging to 
molecular-switch needed to trigger contractile gene 
expression, in smooth muscle cells (SMCs) and heart 
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cells (Chen et al., 2002; Wang et al., 2004;). 
“Myocardin regulates its action by linking directly 
with serum response factor (SRF), that  then attaches 
to CArG elements present  in the “regulatory regions 
of many muscles’s genes”(Miano, 2003). Its 
expression changes because of response in stress and 
diseased condition which is also a cardio-protective 
mechanism.  
 
II. MATERIALS AND METHODS 
 
Study Population 
In this cross-sectional study, of total 30 subjects, 20 
dilated cardiomyopathy (DCM) patients with the 
mean age of 49.1 ± 6.03 years and 10 controls with 
the mean age of 50 ± 3.71 years were selected after 
medical examination from Fatima memorial hospital 
Lahore. The duration of this study was from January 
2016 to August 2016.  
Blood Samples Collection 
Fresh blood samples were collected from diseased as 
well as control subjects after the consent of patients 
and hospital’s ethical committee. The  patients with 
the presence of left ventricular (LV) dilation and 
dysfunction and LV end-diastolic dimension >55 mm 
were included in the study. Patients suffering from 
any genetic disorder Inflammatory and infectious and 
autoimmune diseases were excluded from the study.  
RNA Isolation & quantification 
Blood Samples were processed immediately after 
collection for RNA isolation. RNA was isolated by 
Trizole method. After RNA isolation, quantification 
of RNA was done by Nanodrop.  
cDNA synthesis 
Isolated RNA was reverse transcribed for cDNA 
synthesis. That cDNA was confirmed by gradient 
polymerase chain reaction (PCR) and gel 
electrophoresis.  
Primer designing, dilution & optimization 
Primers were designed by primer designing tool 
(www.primer3) after retrieving myocardin (MYOCD) 
gene sequence from NCBI. Then primers were 
optimized for best reaction conditions by PCR and 
gel electrophoresis.  
Gene Expression Analysis 
Gene expression of myocardin (MYOCD) was 
analyzed by real time- polymerase chain reaction 
(RT-PCR). The demographic data was analyzed 
statistically by paired sample t-test using SPSS.   
 
III. RESULTS 
 
In this study, In DCM group, 55% (n=12) were 
females and 45% (n=8) were males. The mean age of 
DCM group was 49.1 ± 6.03 years. The subjects are 
of different age groups presented in figure 1.  In 
control group, 80% (n=8) were males and 20% (n=2) 
were females. The mean age of control group was 50 
± 3.71 years.  As both DCM and control group were 

age matched, there was no statistically significant 
difference between the groups.   
On the basis of physical activity, three categories 
were formed: vigorous activity, moderate activity and 
sedentary life style. In DCM group, 5% (n=1) showed 
the vigorous activity, 20% showed moderate activity 
and 75% had sedentary lifestyle . In control group, 20 
% (n=2) showed vigorous activity, 5% sedentary 
lifestyle and 70% were moderately active. In DCM 
group, 15% (n=3) former smokers were recorded but 
in control group there were no smokers included.  
Systolic and diastolic blood pressure of the diseased 
group was found with the mean value of 125± 0.7 
mm of Hg and 84±0.8 mm of Hg as compared to 
control group having 103± 0.9 and 79±1.5 
respectively. Etiological attributes of the disease were 
idiopathic 65%, nutritional 15% and multifactorial 
15%. Symptomatology of the disease includes 85% 
breathlessness, palpitation 75% and chest pain in 40% 
of the patients (Figure 2). 
The expression level of Myocardin in DCM i.e. 
diseased group was in the range of 1.6 to 7.5 with a 
mean value of 3.66± 0.357. While for control group 
containing healthy persons, gene expression level was 
1.00 as assessed in blood samples of diseased group 
as well as control group by RT-PCR (Figure 3).  
 
IV. DISCUSSION 
 
Cardiomypathy is a prolonged disease related to heart 
muscle causing ventricular dysfunction. WHO has 
recognized that cardiac dysfunction may result from a 
failure to control hypertension or to control 
volume/pressure burden in valve disease (Davis, 
2000). This present study was conducted to 
investigate the expression of “myocardin” gene in 
cardiomyopathic subjects. Among cardiomyopathy, 
subjects suffering from dilated cardiomyopathy were 
selected and for comparison healthy persons were 
taken as control.  
In this study, diseased patients mostly, were found 
with sedentary life style. Their systolic and diastolic 
blood pressures were also observed elevated, among 
them idiopathic causes were more prominent (65%). 
Besides these nutritional (15%) and metabolic or 
multifactorial (20%) causes factors were also 
responsible. All patients had dilation of left ventricle 
upto > 55 m. At molecular level, any mutation or the 
imbalance may be its cause. It may be idiopathic 
(unknown origin), nutritional, multifactorial or 
genetic. By these mutations, expression level of many 
genes changes and their expression may become 
equal to expression level in fetal.  
In our study, myocardin expression in dilated 
cardiomyopathy (DCM) suffering subjects was 
analyzed by RT-PCR. The RT-PCR analysis revealed 
the over expression and up regulation of myocardin in 
DCM from the range of 1.6 to 7.5 having mean value 
3.66 ± 0.357 having far more values than controls. 
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The average increase in the myocardin level observed 
to be 3.305.  In another study, similar results were 
reported, the over expression of myocardin level in 
DCM patients with left ventricular myocardium were 
assessed by both semi-quantitative RT-PCR and 
northern blotting. Their results showed that all 
deteriorating left ventricular samples with elevated 
levels of myocardin mRNA ranging from 2.0 to 7.2 
records having enhancement over non-failing left 
ventricular myocardium samples. Averaged upsurge 
of the myocardin mRNA in DCM samples was 4.5 as 
compared to normal. RT-PCR data has been 
confirmed by northern blotting experiments, showing 
up-regulated myocardin mRNA levels in failing 
hearts (Torrado et al., 2003).  
Our results for the expression of myocardin gene in 
DCM patients compared to healthy individuals are in 
settlement with other animal and human studies using 
myocardial tissue. Early cardiac genes in peripheral 
blood might possibly be expressed in circulating stem 
cell progenitor cells that reside in the bone marrow. 
This indicates that peripheral blood could feasibly act 
as radar of gene expression adjustments happening in 
response to disease.  
In case of heart cardiac-specific increased expression 
of myocardin is associated with cardiac dilation and 
heart failure. This increased expression of myocardin, 
a transcription factors belonging to fetal gene 
program, is associated with the returning to the fetal 
gene program due to any mutation or suffering. 
Partial or complete return to the fetus gene sets is a 
conjoint response of the stress suffering heart (Rajabi 
et al., 2007). Myocardin is a part of this fetal gene 
program that is reactivated in such situations (Oka et 
al., 2007). Returning to the fetal program is certainly 
an adaptive process linked with existence than 
annihilation of the heart (Rajabi et al., 2007).   Joanna 
et al., 2010 in a study proved this hypothesis that 
returning to the fetal gene program leads to 
adaptation rather than destruction, due to the 
homeostatic activity of the body.  
These all data indicated that different expression of 
early cardiac genes and expression of differentiation-
specific marker genes have correlation among them. 
The gene expression alterations either reflect changes 
in the number of circulating cells or variations in 
these genes set transcription level. Additionally, 
myocardin gene expressions were observed to be 
positively correlated with the left ventricular mass. It 
defines a possible stronger role, side by side with 
other causal factors of these genes in the development 
of left ventricular hypertrophy leading to the dilation 
of the heart. 
 
Present studies showed certain and direct relationship 
in the myocardin’s increased expression and dilation 
of the left ventricle.  It is obvious to accept that early-
developmental genes are related to the onset of the 
disease.  
 

CONCLUSION 
 
It is concluded from the present study that the 
expression of Myocardin is increased in cardiac 
myopathy and is also related to increased left 
ventricular mass. 
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Figure 1: Distribution of age groups in dilated cardiomyopathy 

subjects 
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Figure 2: Attributes of disease 

 

 
Figure 3: Comparison of Myocardin gene expression (mean ± 

SE) in control and diseased Subjects 
 
 
 

 
 
 

 


