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DESCRIPTION

A healthy heart goes through considerable remodeling at the
organ, cell, and molecular levels as heart failure develops.
Mechanistic understanding of heart failure has been produced
and is still being produced by research into cardiac remodeling.
Changes in cardiac energy metabolism are a crucial part of the
remodeling process. The heart is an energy-intensive organ, and
the mitochondria's oxidative metabolism accounts for over 95%
of the Adenosine Triphosphate (ATP) it produces and uses. [1].

Myocardial inefficiency and mitochondrial dysfunction have long
been known to deplete the failing hearts' energy stores. However,
the majority of research on cardiac metabolism in heart failure
up to this point has been on HFrEF, or heart failure with
decreased ejection fraction, which is defined as left ventricular
ejection fraction. Patients with heart failure who nevertheless
have a significant amount of ejection fraction. The causes of
HFpEF seem to be more varied than those of HFtEF, and the

disease processes underlying HFpEF are not well known.

There are several comorbidities that have been found that jointly
raise the risk of, including hypertension, diabetes mellitus,
obesity, and ageing. The role of metabolism in the development
of HFpEF has not been fully explored, despite the fact that
metabolic derangement and mitochondrial dysfunction are
common pathogenic mechanisms for these comorbidities.
Information on the metabolic profile in HFpEF heart from
studies of myocardial energetics in human patients and available
animal models. We hope to emphasize the need of further
research on HFpEF metabolism by contrasting these findings
with what we now know about metabolic remodeling in HFrEF
hearts.

Since examining the energy metabolism of human hearts is
technically impossible, animal HFrEF models are the main
source of information about cardiac metabolism in heart failure.
Nevertheless, it has been difficult to create animal models that
accurately represent the clinical characteristics of HFpEF. The
clinical diagnosis of HFpEF is made based on the presence of
heart failure symptoms and signs with maintained LVEF (at least
>40%). The majority of these patients are elderly, obese, and/or

hypertensive [2]. Therefore, Cardiac mitochondria can oxidise
substrates with a lot of flexibility and capability. To produce
energy, every kind of carbon substrate can be oxidised, including
glucose, fatty acids, amino acids, and ketone bodies [3]. Fatty
acids are the main fuel for oxidative metabolism in normal adult
hearts, which produces 95% of ATP. However, pathological
situations like hypertrophy and HFrEF cause the heart's substrate
usage to change. It is distinguished by diminished.

It has long been known that failing hearts have lower amounts of
high-energy phosphate [4]. When heart failure is advanced, this
initially shows up as a drop in the energy reserve molecule
Phosphocreatine (PCr), which is followed by large drops in the
amount of ATP in the myocardium. A 50-70% drop in PCr and
a maximum drop of 30% reduction of ATP have been observed
in advanced HFrEF hearts. In addition, longterm study in
HFrEF patients with dilated. Recent research has discovered
mitochondrial processes, including as redox imbalance, oxidative
stress, protein modification, altered mitochondrial Ca?*
homeostasis, and inflammation, that the
development of HFrEF in addition to energy deprivation.
Currently, several of these mitochondrial pathways are being
thought of as possible therapeutic targets. Studies used both 3-hit
obesity-induced HFpEF models.

contribute to

CONCLUSION

Evidence for alterations in cardiac metabolism in HFpEF has just
recently started to appear, in contrast to the considerable
research on metabolic remodeling in HFrEF hearts. Myocardial
energetics were shown to be compromised in clinical trials of
HFpEF patients as indicated by a reduced PCr/ATP ratio. A
small number of investigations in animal models with HFpEF
found decreased oxidative metabolism in the heart and
compromised myocardial energetics.

REFERENCES

1. Dey S, DeMazumder D, Sidor A, Foster DB, O’Rourke B.
Mitochondrial ROS drive sudden cardiac death and chronic proteome

remodeling in heart failure. Circ Res.2018;123(3):356-371.

Correspondence to: Hana Emiko, Department of Cardiology, Kyoto University, Kyoto City, Japan, E-mail: hanaE@edu.jp

Received: 19-Oct-2022, Manuscript No. APCR-22-20529; Editor assigned: 21-Oct-2022, PreQC No APCR-22-20529 (PQ); Reviewed: 10-Nov-2022, QC
No. APCR-22-20529; Revised: 18-Nov-2022, Manuscript No. APCR-22-20529 (R); Published: 28-Nov-2022, DOI: 10.35248/ 2161-0940.22.12.401.
Citation: Emiko H (2022) Mechanism of Heart Failure and Cardiac Remodeling. Anat Physiol. 12:401.

Copyright: © 2022 Emiko H. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which

permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Anat Physiol, Vol.12 Iss.6 No:1000401


https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.118.312708?cookieSet=1
https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.118.312708?cookieSet=1
https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.118.312708?cookieSet=1

Emiko H

2. ]J. Rayner.Myocardial energetics in obesity: enhanced atp
delivery through creatine kinase with blunted stress Circulation.2020

3. Murashige D, Jang C, Neinast M, Edwards JJ, Cowan A, Hyman
MC, et al. Comprehensive quantification of fuel use by the failing
and nonfailing human heart. Science. 2020;370:364-368.

Anat Physiol, Vol.12 Iss.6 No:1000401

4.

OPEN 8 ACCESS Freely available online

DavilaRoman VG, Vedala G, Herrero P, de Las Fuentes L, Rogers
JG, Kelly DP, et al. Altered myocardial fatty acid and glucose

metabolism in idiopathic dilated cardiomyopathy. ] Am Coll Cardiol.
2002;40:271-2717.


https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.119.042770
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.119.042770
https://www.science.org/doi/10.1126/science.abc8861
https://www.science.org/doi/10.1126/science.abc8861
https://www.sciencedirect.com/science/article/pii/S0735109702019678?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0735109702019678?via%3Dihub

	Contents
	Heart Failure with a Preserved Ejection Fraction Causes Myocardial Metabolic Alterations.
	DESCRIPTION
	CONCLUSION
	REFERENCES




