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Abstract

Heart disease is the number one cause of death worldwide with the number of people
diagnosed ever increasing due to an ageing population also has a great social and
economic impact. Recently, the investigation of new method of diagnosis and treatment

Volume 2 Issue 5 - 2017

Oksana O Piven

Department of Humans Genetic, Institute of Molecular Biology
and Genetics of NAS of Ukraine, Ukraine

of cardiovascular diseases are become topical, but also the elucidation of they own

mechanisms are in focus. Beside of known signaling pathways which involved in
heart pathology the miRNA is actively investigated as potential regulator of molecular
mechanisms in heart including disease. Based on short review of experimental data
we proposed that miRNA has a huge potency for early heart pathology diagnosis as

markers.
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Introduction

Heart disease is the number one cause of death worldwide with
the number of people diagnosed ever increasing due to an ageing
population and increased rates of obesity and diabetes, posing a
significant health care burden. Heart failure is a major concern in
modern society. According to the report by the European Heart
Network and European Society of Cardiology in 2016, more than
three-fifths of all CVD deaths occur in those over the age of 75 years,
1.4million people under the age of 75 and just under 700 000 under
the age of 65 die from CVD in Europe each year. More men (0.9
million) than women (0.5million) die from CVD before the age of
75." These make up to 47% of the cause of deaths in Europe and 40%
in the EU.

It is important to note that diseases of the cardiovascular system not
only threaten the health of European population but also has a great
social and economic impact, because they often lead to significant
degeneration of the quality of life and impairment of individual
capabilities.”?

This has cost the EU economy close to €196 billion per year, most
of which goes to health care costs. Thus, such dramatic expansion of
heart disease cases motivates us for looking new approaches of heart
pathology diagnosis and therapy.’

The adult heart is a dynamic organ capable of significant remodeling
and hypertrophic growth as a means of adapting function to altered
workloads or injury. Hemodynamic stress or neuroendocrine signaling
associated with myocardial infarction, hypertension, aorticstenosis,
and valvular dysfunction evoke a pathologic remodeling response
through the activation of intracellular signaling pathways and
transcriptional mediators in cardiac myocytes.>* Activation of these
molecular pathways may initially augment cardiac output (adaptive
hypertrophy), however, prolonged hypertrophy (pathological or
maladaptive hypertrophy) leads to heart failure, arrhythmia and
sudden cardiac death.

Several lines of studies have shown that in response to pathologic
stress there is partial reactivation of genes that promote embryonic
and foetal heart development. Thus, a thorough understanding of the
mechanism that controls cardiogenesis and adult heart maturation is

essential not only for developmental biology, but also for understanding
the molecular mechanism underlying the pathophysiology of heart
disease. For the present time we have a line of experimental data
for signaling networks impact in heart function maintains and heart
disease development. Among of them MAPK, PI3K/AKT/mTOR,
G-protein coupled receptor, canonical Wnt and cAMP/PKA signaling
pathways.*”7

All of them in focus of scientist such as they regulate heart
size, metabolism, contractive function and cardiomyocytes growth.
Definitely, the present progress in the identification of genes and
signaling pathways involved in mediating of heart remodelling is
impressive. However due to the overall complexity of hypertrophic
remodelling and myocardial repair, further characterization of the
underlying molecular mechanisms of mentioned process is needed.
Widely known that heart failure as well as other heart disease are not
a single loss-of-function genetic abnormality, its raiser more complex
process. Moreover the fine-tuning gene expression may represent
another feasible avenue via microRNAs (miRs).

MicroRNAs (miRNAs) are short, single-stranded, non-coding,
highly conserved posttranscriptional regulators found in a variety
of tissues including circulating blood. MicroRNAs regulate gene
expression post transcriptionally through inhibiting translation
form and/or inducing degradation of specific RNAs.® Recently it
was shown that MicroRNAs contribute to cardiac development and
remodelling, and found in cardiac tissue show dynamic changes in the
setting of heart disease, suggesting their involvement in the regulation
of cardiovascular disease (CVD). Experimental studies with mouse
and human samples have emphasized the importance of individual
miRNAs in different forms of CVD, including myocardial infarction
(mirR-1, miR-133a, miR-208a, and miR-499), atrial and ventricular
arrhythmias (miR-1, miR-133, and miR-328), fibrosis (miR-21 and
miR-29), and ventricular hypertrophy (miR-208 and miR-133).%12

Thus, association between circulating miRNAs and CVD risk
factors (hypertension and diabetes mellitus) was shown, and there
is an emerging literature associating specific miRNAs with coronary
artery disease, myocardial infarction, and heart failure.’>'> As known,
intronic miRNA are coded within a host gene, and very often has
ability to regulate the pathways similar to those of the protein encoded
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by that gene.!® That’s why intracellular levels of miRNAs may provide
information about regulatory pathways involved in mediating the
initiation of heart remodelling. And some experimental data are in
the line with this idea: it’s known that MiR133a can regulate the ion-
channel-encoding genes HCN2 and HCN4,'' mir-208a is encoded in
the intron of the a-myosin heavy chain gene and indirectly regulates
b-myosin heavy chain and connexin-40 expression;'” and miR-499 is
intronic to the myosin gene Myh7b.!” Recently was shown that miRNA
can modulate the canonical signaling activity in heart: miR-19a/b can
specifically repress canonical Wnt through FZD4 and LRP6;'® miR-
26a leads to cardiomyocytes hypertrophy trough target GSK3b."

Summarizing these massive of experimental data we can
assume that miRNAs are able to regulate principally important
signaling pathways as well as genes which up-regulated during heart
pathology. Really, this idea is supported by single case researches
which indicate miRNAs involving in heart disease. Thus, analysis of
circulating miRNAs in blood samples from 29 patients and 10 healthy
asymptomatic persons showed that high level of miR-499 in plasma
may be a significant biomarker of myocardial infarction in humans.?
Analysis of 25 patients with ST elevation myocardial infarction
(STEMI) revealed that miR-208b strongly correlated with troponin
level and the ejection fraction.?! In the same study authors registered
high level of miR-1, miR-133a, miR-208b and miR-499-5p in plasma
of patients, and what more interesting, miR-land miR-133a was
detected in urine of patient with STEMI.?! This data indicate that not
only circulating miRNAs in blood but also in other fluids like urine
are very promising for heart pathology diagnosis. Other group of
authors identified four miRNAs which strongly discriminated patients
with chronic heart failure from controls: miR-660-3p, miR-665, miR-
1285-3p and miR-4491 .2

Conclusion

Summarizing this short review we should note that miRNA have
reshaped our view of how cardiac gene expression is regulated, but
deeper understanding of interlink between miRNA and keys signaling
in heart remodelling has a great benefit not only for basic research
but for clinical using also. In fact, using of circulatory miRNAs is
very promising for effective early diagnosis of heart disease, such
as well changes of miRNAs content in blood serum are early even
and happens before pathology progression. Experimental data from
Lab bench as well as from patient’s blood samples analysis would
provide us a new knowledge which will be useful for completely new
diagnosis system creation.
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