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Role of microRNA-133 in rats with diabetic cardiovascular
complications
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ABSTRACT

Background: Diabetes is one of the most health problem globally with
a serious impact on morbidity, mortality & health care resources.
Cardiovascular diseases are the leading cause of death in individuals
with type 1 diabetes.

Aim: The purpose of this study was to evaluate the miRNA-133a
expression in cardiac tissues of the diabetic rats and its relation to the
cardiovascular complications.

Methods: 20 male albino rats divided into Group I (control) and group
Il (diabetic)

10 rats in each. Rats were made diabetic by intraperitoneal injection of
streptozotocin (35mg/kg body weight). Physiological cardiovascular
functions were assessed. Blood and cardiac tissue samples were taken
from all rats for biochemical and histological studies. Quantitative RT-
PCR for miRNA-133 expression in cardiac tissues was performed
Results: miR-133 expression was significantly increased in cardiac

tissues of diabetic rats compared to control rats and was correlated to
fasting blood glucose levels.

Conclusion: the present study suggests that there is a complex
relationship between miR-133 expression and the cardiac functions in
diabetic rats which needs more exploration.

Keywords: diabetes mellitus ¢ cardiovascular complicationse miR-133
expression
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Introduction

Diabetes mellitus (DM) is one of the top 10 leading
causes of morbidity and mortality, affecting nearly 350
million people worldwide (Xi and Bu, 2014). Diabetes is a
serious condition with potentially devastating complications
that affects all age groups worldwide (International Diabetes
Federation, 2013). The prevalence of diabetes, has been
increasing at alarming rates all over the world and is
estimated to rise to 552 million adults by 2030 (Chen et al.,
2011, Whiting et al., 2011).The associated increase in
mortality and morbidity makes it one of the major health and
socio-economic problems in our society (Chen et al., 2011,
Moura et al., 2013).

Type ldiabetes mellitus (TLDM) is a chronic disease
in which pancreatic B cells are destroyed by self-autoimmune
attack (Wu et al.,, 2014). It is a complex multifactorial
disorder which involves a loss of self-tolerance leading to the
autoimmune destruction of pancreatic B-cells (Ezquer et al.,
2014). Clinical studies showed that transplantation of islets is
a sufficient cure for aiding patient to relieve from diabetes-
related symptoms. However, the lack of applicable donor
cells limits the treatment (Wu et al., 2014).The scientific
community and diabetic patients are thus, still waiting for an
effective therapy which could preserve the remaining [3-cells,
replenish islet mass and protect newly generated [-cells from
auto-immune destruction (Ezquer et al., 2014).

Diabetic heart disease (DHD) is the leading cause of
morbidity and mortality among people with diabetes, being
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responsible for approximately 80% of the deaths in diabetics
(Rawal et al, 2014). Importantly, cardiovascular
complications in the diabetics develop at a much earlier
stage, although remaining asymptomatic till the later stage of
the disease, thereby restricting its early detection and active
therapeutic management (Katare et al., 2010). Thus, a better
understanding of the modulators involved in the
pathophysiology of DHD is necessary for the early diagnosis
and development of novel therapeutic implications for
diabetes-associated cardiovascular complications (Rawal et
al., 2014).

Kv7.1 is a potassium channel causing a voltage gated
repolarization current. It is encoded by KCNQ1 and
expressed both in B-cells (Rosengren et al., 2012) and in
cardiomyocytes (Moss et al., 2007).

Many studies reported that functional mutations, or
down-regulation of KCNQ1 lead to long QT syndrome
(LQTS) which is associated with prolonged ventricular
repolarization predisposes to life-threatening arrhythmias.
However, the clinical and physiological significance of
functional KCNQ1 mutations in B-cells of pancreas is still
unknown (Torekov et al., 2014).

MicroRNAs (miRNAs) are small (~ 22 nucleotides)
noncoding RNAs which post-transcriptionally regulate gene
expression by binding complementary sequences within
messenger RNAs (mRNAs). The human genome encodes
over 1800 miRNAs, which target about 60% of human genes
(Hedley et al., 2014).
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MicroRNAs participate in many essential biological
processes, such as cell proliferation, differentiation, apoptosis
and stress (Mathieu and Ruohola-Baker, 2013). They are
novel regulators involved in cardiac physiology and
pathophysiology, including the regulation of cardiac
physiological function and participation in the genesis of
cardiac diseases. Many recent studies suggest that miRNAs
play a crucial role in the pathogenesis of diabetes and many
cardiovascular complications by regulating the expression of
multiple genes (Zampetaki et al., 2010, Cardin et al., 2012).

It was found that miR-133a -induced Dby
hyperglycemia- leads to suppression of insulin biosynthesis.
miR-133a decreased polypyrimidine tract binding protein
expression which is required for stabilization of insulin
MRNA, leading to decrease insulin secretion. This may
contributes as one of the mechanisms by which
hyperglycemia causes beta-cell dysfunction (Fred et al.,
2010).

MiR-133a is the most abundant miRNAs in the heart
and has been reported to regulate cardiac ion channels
(Hedley et al., 2014). It is selectively expressed in heart and
have been used as early markers of cardiac tissue damage
(Chen et al., 2014). The three forms of miR-133 (namely:
miR-133a-1, miR-133a-2 and miR-133b) are expressed in
cardiac muscles (Topkara and Mann, 2011). Several studies
have demonstrated the important role of miR-133 in various
cardiovascular diseases. However, their exact role in DHD is
still unrecognized (Rawal et al., 2014).




