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ABSTRACT

Received:

Chronic heart failure (CHF) is an important public health issue worldwide because
of the poor prognosis and low survival rate. The pathogenesis of CHF has been a hot
spot in clinical investigations. In fact, the pathophysiology of CHF is complicated and
most of the patients accompany myocardial dysfunction. Mitochondrial dysfunction can
directly affect heart function. Accordingly, the mitochondrial function will be improved or
restored after intervention with drugs, facilitating the rehabilitation of the patients with
heart failure.
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Introduction
Heart failure (HF) is mainly manifested as a variety of cardiac
structural or functional diseases which leads to ventricular filling
and/or impaired ejection function, and cardiac output cannot
meet the metabolic needs of the body’s tissues, with pulmonary
circulation and/or systemic circulation congestion, insufficient
blood perfusion of organs and tissues. It is a serious and terminal
stage of various heart diseases and is also the main cause of
death, seriously threatening the health of human being. Among
them, chronic heart failure (CHF) is the most important chronic
cardiovascular disease in the 21st century [1]. Due to changes in
the population structure, it is expected that patients with CHF will
increase in the next few years [2], and it will bring a heavy burden
to the entire medical system. Therefore, it is urgent to find new
treatment approaches.
Mitochondria are dynamic organelles that maintain the steady
state of the entire mitochondrial network structure through
continuous fusion and division [3]. This dynamic equilibrium
process is called mitochondrial dynamics. The homeostasis of
mitochondrial dynamics is closely related to the process of energy
metabolism. In cardiomyocytes with high energy demands,
maintaining the stability of mitochondrial dynamics is essential [4].
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If there is a dynamic imbalance between mitochondrial fusion and
fission, mitochondrial dysfunction occurs, leading to insufficient
ATP production. Consequently, the insufficient ATP supply will
lead to cardiomyocyte dysfunction and apoptosis, resulting in heart
damage. To date an increasing evidence, indicate that abnormal
energy metabolism of cardiomyocytes is an important factor
which induces myocardial contractile dysfunction, leading to the
development of CHF.

Studies have shown that cardiomyocytes in patients with
CHF are irreversibly damaged, mitochondrial division is obvious,
mitochondrial fusion protein decreases and/or mitochondrial
protein increases [5], and mitochondrial function decreases and
autophagy, finally resulting in heart muscle cell death. Nevertheless,
mitochondrial fission only occurs in the outer mitochondrial
membrane, and its regulatory proteins include Drp1, Fis1, Mff and
MiD49/51. By contrast, mitochondrial fusion is regulated by the
extramembrane proteins including Mfn1, Mfn2 and Opa1 proteins
located in the membrane [6]. In recent years, studies have shown
that the DRP1 inhibitor mdivi-1 can inhibit mitochondrial division
and other ways to improve the symptoms of HF [7]. SGLT2 inhibitors
can also regulate mitochondrial dynamics to protect the heart [8]. In
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addition, Elamipre tide (ELAM), a mitochondrial targeting peptide
treatment, significantly increases Mfn2 and Opa1, decreases Fis1
and Drp1, and normalizes the ultrastructure of mitochondria and
improves heart function [9].
A growing number of evidences show that in response to
various cellular stress or damage, drug intervention can effectively
help its mitochondria maintain a certain degree of balance
during the cycle of fission and fusion to restore the structure of
mitochondria The integrity of its functions and the cells maintain
normal operation. Currently, research on mitochondrial dynamics
in patients with HF are still in its infancy even some conclusions are
controversial. In the future, we should proceed from the perspective
of mitochondrial dynamics, conduct deeper research, and actively
develop new drugs to provide new ideas and methods to treat CHF
in clinical practice.
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