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Energy storage in cardiac
muscle
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Overview

*Substrate preference in the heart changes in response to environmental
stress and o.

The heart has extremely high metabolic activity because cardiac contraction
consumes large amounts of energy in a continuous fashion. This high
metabolic activity is further.

Healthy adult heartin adult hearts, 60-90% of ATP is generated from the
oxidation of long-chain fatty acids and 10-30% from the oxidation of
glucose4,8. Co.

Driven by the observation that the failing heart is energy starved, much of the
early effort aimed to understand how metabolic remodelling affects the
energy-generating pathways in the f.

Although cardiomyocytes constitute <50% of cells in the myocardium, they
occupy ~80% of the volume in a mammalian heartl178,179,180. When
analysed in a whole-heart setti.

How cellular energy is produced in a healthy heart?

In a healthy heart, production of cellular energy (ATP) in cardiac muscle cells
relies heavily on mitochondrial oxidative phosphorylation fuelled mainly by
fatty acid oxidation and to lesser extent on glucose oxidation or glycolysis.

How does cardiac muscle adapt to increased energy demand or compromised
energy supply?

To ensure this essential function, cardiac muscle adapt to increased energy
demand or compromised energy supply by reprogramming the network of

genes whose products are necessary to match the production of energy to
consumption.

Why does cardiac metabolism depend on multiple energy substrates?

Additionally, cardiac metabolism depends on multiple energy substrates (FA,
glucose, lactic acid, ketone body, amino acid, etc.) to maintain normal
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physiological functions. Proper substrate selection by the heart is the basis for
ensuring cardiac function, and it can easily switch between different
substrates to maintain a normal ATP supply .

How does cardiac metabolism affect heart energy production?

Cardiac metabolism has wide adaptive capacity and plasticity when facing
conditions that challenge heart energy production. However, most forms of
cardiac diseases are associated with maladaptive changes in energy
metabolism exacerbating the disease progression.

What is the relationship between energy metabolism and cardiomyocyte
function?

Crosstalk between energy metabolism and cardiomyocyte function Cardiac
hypertrophy involves remodelling of gene expression, which eventually leads
to drastic alterations in cardiac function parallel with the changes in cardiac
metabolism.

Where does cardiac energy come from?

When oxygen availability is not limiting, the main part of cardiac energy
comes from the oxidation of fatty acids so that 60-90% of the acetyl-CoA
comes from B-oxidation, and 10-40% comes from the oxidation of pyruvate.
Pyruvate is derived in approximately equal amounts from glycolysis and
lactate oxidation .
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Energy storage in cardiac muscle

Cardiac muscle physiology

The heart is a biomechanical pump at the centre
of our circulatory system. It contracts
rhythmically from approximately 6 weeks of
gestational age until death.1 Contractions are
initiated by action potentials, arising from
pacemaker cells, ...

5.3: Cardiac Muscle and Electrical Activity

Recall that cardiac muscle shares a few
characteristics with both skeletal muscle and
smooth muscle, but it has some unique
properties of its own. Not the least of these
exceptional properties is its ability to initiate an
electrical potential at a ...

Energy metabolism: A critical target of
. cardiovascular injury

FAs are the most significant energy supplier to

the heart and must be obtained from the blood
£ because of low FA storage in cardiac muscles.
DRSS Free fatty acids (FFA) binding ...

Cardiac Muscle Metabolism MCQ and
Clinical Case

About 70-90% of cardiac energy comes from
fatty acid oxidation, making it the primary
energy source. 2. Aerobic Metabolism: Cardiac
muscle predominantly relies on aerobic
metabolism to generate ATP. Aerobic processes
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occur in mitochondria, which are
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Cardiac Muscle

Cardiac muscle, also known as heart muscle, is
the layer of muscle tissue which lies between the
endocardium and epicardium. These inner and
outer layers of the heart, respectively, surround
the cardiac muscle tissue and separate it from
the blood and other organs.
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Cardiac muscle physiology

The heart muscle is remarkable. At an average
heart rate of 70 beats min-1, the heart needs to
contract and relax more than 100 000 times a
day without stopping or tiring. The rate and
strength of these contractions must vary to meet
physiological and pathological challenges. This
article provides an overview of cardiac muscle
physiology. We describe the structure of the
cardiac ...

Maintaining energy provision in the heart:
the creatine kinase ...

The heart as an energetic organ Skeletal muscle
fatigues and will stop performing work, but
cardiac muscle doesn't have that luxury and
must beat continuously, ~3 ...
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Physiology, Cardiac Muscle

Cardiac muscle also called the myocardium, is
one of three major categories of muscles found
within the human body, along with smooth
muscle and skeletal muscle. Cardiac muscle, like
skeletal muscle, is made up ...

Glycogen

Muscle Storage Glycogen: The spherical glycogen
molecules are located in three distinct
subcellular compartments within skeletal muscle:
intermyofibrillar glycogen, which accounts for
approximately three-quarters of total glycogen
and is situated ...
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Cardiac muscle physiology , BJA Education,
Oxford Academic

Cardiac muscle is striated, although the pattern
is not as ordered as in skeletal muscle. Fig. 1

shows the arrangement of the thick and thin e
filaments. The myofilaments within the myocyte

are surrounded by sleeves of sarcoplasmic =l
reticulum, analogous to endoplasmic reticulum e

found in other cells.

Passive myocardial mechanical properties:

meaning, ...
O =

The storage modulus quantifies the ability of a
material to store energy elastically, while the
loss modulus describes its ability to dissipate
energy. Materials with a large storage modulus
are generally regarded as elastic, whereas those
with a large loss modulus are generally
considered viscous (Fig. 2c, Patra et al. 2020 ).

Powered by VDB Solar Solutions


/physiology,-cardiac-muscle/

.e
ol Pe- Page 7/12
XY XY
*F &8
-y}

Physiology, Muscle

There are three major muscle types found in the
human body: skeletal, cardiac, and smooth
muscle. Each muscle type has unique cellular

Y
components, physiology, specific functions, and

pathology. Skeletal muscle is an organ that
primarily controls movement and posture.
Cardiac muscle encompasses the heart, which

keeps the human body alive. Smooth ...

e Skeletal muscle metabolism - Basic Human
Physiology

Depletion of Energy Stores: Prolonged muscle
activity depletes ATP and creatine phosphate
reserves, reducing the immediate energy
available for contraction. Additionally, glycogen
stores can become depleted, limiting the
substrate availability for glycolysis and oxidative
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phosphorylation.
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19.2 Cardiac Muscle and Electrical Activity -
Anatomy & Physiology

Figure 19.2.1 - Cardiac Muscle: (a) Cardiac
muscle cells have myofibrils composed of
myofilaments arranged in sarcomeres, T tubules
to transmit the impulse from the sarcolemma to
the interior of the cell, numerous mitochondria
for energy, and intercalated
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Myocardium Metabolism in Physiological
and Pathophysiological ...

Myocardium metabolism in pathological
situations: In physiological conditions, fatty acids
are mainly fuel of energy of cardiomyocytes.
Obesity is associated with high fatty acids uptake
that develops lipotoxicity and insulin resistance.
It reduces the glucose uptake.
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Muscle Lipid Droplets: Cellular Signaling to
Exercise Physiology ...

Conventionally viewed as energy storage depots,
lipid droplets (LDs) play a central role in muscle
lipid metabolism and intracellular signaling, as
recognized by recent advances in our biological

understanding. Specific subpopulations of muscle

LDs, defined
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Muscle: Cardiac

Cardiac muscle (or myocardium) makes up the
thick middle layer of the heart is one of three
types of muscle in the body, along with skeletal
and smooth muscle. The myocardium is
surrounded by a thin outer layer called the
epicardium (AKA visceral pericardium) and an
inner endocardium.

-
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A century of exercise physiology: key
concepts in regulation of

Glycogen is a branched, glucose polymer and the
storage form of glucose in cells. Glycogen has
traditionally been viewed as a key substrate for
muscle ATP production during conditions of high
energy demand and considered to be limiting for
work capacity and

Aging and short-term calorie restriction
differently affect the cardiac

Aging affects the energy metabolism differently
in the cardiac and skeletal muscles. The study
aim was to assess the effects of short-term
calorie restriction (SCR) and refeeding on the
expression of genes involved in the control of
cardiac and skeletal muscle energy metabolism
in old vs. young male rats. Young (4 mo) and old
(24 mo) rats were subjected to ...
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Modular organization of cardiac energy
metabolism: energy ...

To meet high cellular demands, the energy
metabolism of cardiac muscles is organized by
precise and coordinated functioning of
intracellular energetic units (ICEUs). ...

What are Cardiac Muscles? Explore more
with BYJU'S Biology

Skeletal muscles are attached to bones and they
contract to move the body. Cardiac muscles are
found in the heart and they contract to pump
blood. Skeletal muscle fibres are long and thin,
ranging from 10 to 100 micrometres wide.
Cardiac muscle fibres are

ESS
Heart Muscle Metabolism
FAs are the most significant energy supplier to = = ¥ =
the heart and must be obtained from the blood " 5 -
because of low FA storage in cardiac muscles. ” =
Free fatty acids (FFA) binding with albumin, or . 3 b
FAs derived from hydrolysis of triacylglycerol = = =
(TG) hydrolysis in chylomicrons and very low- = = -
density lipoprotein (VLDL), are transported by

the blood to the heart [18] .

Myocardium Metabolism in Physiological
and Pathophysiological ...

The main energy substrate of adult
cardiomyocytes for their contractility are the
fatty acids. Its metabolism generates high ATP
levels at the expense of high oxygen
consumption in the ...
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The role of cardiac energy metabolism in
cardiac hypertrophy and

In mammalian heart, incessant production of
cellular energy is vital for maintaining continuous
mechanical pumping function providing the body
for oxygen and ...

(PDF) Role of the phosphocreatine system
on energetic ...

Role of the phosphocreatine system on energetic
homeostasis in skeletal and cardiac muscles
March 2014 Einstein (SAfo Aims Increasing
energy storage capacity by elevating creatine
and
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Cardiac lipid metabolism, mitochondrial
function, and heart failure

This highly energy-demanding muscle normally
oxidizes almost all the available substrates to
generate energy, with fatty acids being the
preferred source under physiological conditions.
In patients with cardiomyopathies and heart
failure, changes in the main energetic substrate
are observed; these hearts often prefer to utilize
glucose rather than oxidizing fatty ...

19.2: Cardiac Muscle and Electrical Activity

Recall that cardiac muscle shares a few
characteristics with both skeletal muscle and
smooth muscle, but it has some unique
properties of its own. Not the least of these
exceptional properties is its ability to initiate an
electrical potential at a fixed rate that spreads

Powered by VDB Solar Solutions


/19.2-cardiac-muscle-and-electrical-activity/

Y Ir Page 11/12

Cardiac muscle physiology

Some energy is stored as glycogen but
myocardial stores are much lower than in
skeletal muscle. 27 The heart is 'omnivorous',
but under usual conditions, 70-90% of ATP is
generated from fatty acid oxidation, the rest
from glucose, ...

Muscles and muscle tissue: Types and
functions

Introduction to the three types of muscle tissue
(skeletal, smooth and cardiac); learn about their
structure and functions here! Regardless of its
morphology or type, muscle tissue is composed
of specialized cells ...
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19.3: Cardiac Muscle and Electrical Activity

Figure (Pagelndex{1}): Cardiac Muscle (a) |
Cardiac muscle cells have myofibrils composed .
of myofilaments arranged in sarcomeres, T
tubules to transmit the impulse from the
sarcolemma to the interior of the cell, numerous
mitochondria for energy, and intercalated discs
that are found at the junction of different cardiac —
muscle cells.

Skeletal muscle energy metabolism during
exercise

Numerous reviews have examined the regulation
of skeletal muscle energy metabolism and the
adaptations that occur with physical training

i 1,36,37,38. Here, we briefly highlight some of
the factors
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10.7 Cardiac Muscle Tissue

Similar to skeletal muscle, cardiac muscle is
striated and organized into sarcomeres,
possessing the same banding organization as
skeletal muscle (Figure 10.21). However, cardiac
muscle fibers are shorter than skeletal muscle
fibers and usually contain only one nucleus,
which is located in the central region of the cell.

A Muscle and Tendon Energy Storage,
Ir SpringerLink
1A
g Elastic energy storage in muscle and tendon is

[1 important in at least three contexts (i) metabolic
IF energy savings derived from reduced muscle
work, (ii) amplification of muscle-tendon power
during jumping, and (iii) stabilization of muscle-
' tendon force transmission,

Cardiomyocytes (Cardiac Muscle Cells) -
Structure, Function, ...

Quick overview: Heart function and anatomy The
heart is a muscular organ that pumps blood
through the blood vessels of the circulatory
system. It is composed of individual heart muscle
cells (cardiomyocytes) and several other cell
types. [In this figure] The anatomy of the human
heart showing 4 heart chambers (left atrium, left
ventricle, right atrium, right ventricle) and the
blood ...
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For catalog requests, pricing, or partnerships, please visit:
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