
cardiac physiology concept names
Understanding the Language of the Heart: A Comprehensive Guide to Cardiac Physiology Concept
Names

cardiac physiology concept names represent the fundamental building blocks of our
understanding of the heart's intricate workings. From the electrical impulses that dictate its rhythm to
the mechanical forces that propel blood throughout the body, these terms are essential for students,
researchers, and clinicians alike. This article delves deep into the core principles of cardiac
physiology, exploring key concept names that define its complex functions. We will navigate through
the electrical conduction system, the mechanics of contraction, the regulation of heart rate and
contractility, and the crucial concept of blood flow dynamics. By mastering these terms, one gains a
profound appreciation for the life-sustaining power of this remarkable organ.
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The Electrical Symphony: Action Potentials and
Conduction

The heart's ability to beat rhythmically is a testament to its sophisticated electrical system.
Understanding the cardiac physiology concept names related to electrical activity is paramount.
This system initiates and propagates electrical impulses that trigger coordinated muscle contractions.
The primary pacemaker of the heart is the sinoatrial (SA) node, a specialized group of cells in the right
atrium. Its intrinsic automaticity allows it to generate electrical impulses spontaneously, setting the
heart's basic rhythm, often referred to as the heart rate.

Cardiac Action Potential Phases

The cardiac action potential, the rapid change in electrical potential across the cell membrane of a
cardiac myocyte, is central to understanding electrical activity. This potential change has distinct
phases, each characterized by specific ion movements and membrane voltage changes. These phases
are not merely theoretical constructs but represent the dynamic electrical behavior that drives the
heart's pumping action.

Phase 0: Depolarization - Rapid influx of sodium ions (Na+) causes the membrane potential to
become positive.

Phase 1: Early Repolarization - Transient outward movement of potassium ions (K+) leads to a



brief decrease in positivity.

Phase 2: Plateau Phase - Slow influx of calcium ions (Ca2+) and outward movement of K+
maintain a relatively stable, positive potential. This phase is crucial for ensuring adequate
ventricular filling.

Phase 3: Repolarization - Increased outward movement of K+ causes the membrane potential to
return to its negative resting state.

Phase 4: Resting Membrane Potential - In non-pacemaker cells, this phase is characterized by a
stable negative potential maintained by ion pumps and channels. In pacemaker cells, it is a
slow depolarization phase.

The Conduction Pathway

Following initiation in the SA node, the electrical impulse travels through a specific pathway to ensure
efficient and coordinated contraction of the atria and ventricles. Understanding the names of these
structures and their function is key to grasping cardiac electrical propagation. This sequential
activation is critical for effective blood ejection.

Sinoatrial (SA) Node: The primary pacemaker, initiating the electrical impulse.

Internodal Pathways: Tracts within the atria that conduct the impulse from the SA node to the
atrioventricular (AV) node.

Atrioventricular (AV) Node: Located between the atria and ventricles, it delays the impulse
slightly, allowing atrial contraction to complete before ventricular contraction begins. This delay
is crucial for optimal ventricular filling and is a significant concept in ECG interpretation.

Bundle of His (AV Bundle): Conducts the impulse from the AV node into the interventricular
septum.

Bundle Branches: The Bundle of His divides into left and right bundle branches, which carry the
impulse down the septum.

Purkinje Fibers: A network of specialized conducting cells that rapidly spread the impulse
throughout the ventricular myocardium, ensuring near-simultaneous ventricular contraction.

The Mechanics of Pumping: Cardiac Muscle Contraction

The electrical impulse, once propagated, triggers the mechanical event of contraction. Cardiac muscle
contraction is a complex interplay of electrical excitation and mechanical force generation, governed



by specific proteins and cellular mechanisms. The cardiac physiology concept names in this
domain describe how the heart muscle shortens and generates pressure to pump blood.

Excitation-Contraction Coupling

Excitation-contraction coupling is the process by which an electrical stimulus is converted into a
mechanical contraction. Calcium ions play a pivotal role in this process, acting as the crucial link
between the action potential and the interaction of actin and myosin filaments.

The influx of calcium during the plateau phase of the action potential is vital. This extracellular
calcium triggers the release of further calcium from intracellular stores within the sarcoplasmic
reticulum. The increased intracellular calcium concentration then binds to troponin, initiating a
conformational change that moves tropomyosin away from the myosin-binding sites on actin
filaments. This exposure allows myosin heads to bind to actin, forming cross-bridges. The subsequent
cycle of cross-bridge formation, power stroke, and detachment, fueled by ATP hydrolysis, results in
the shortening of the sarcomere and thus muscle contraction. The relaxation phase involves the
active removal of calcium from the cytoplasm back into the sarcoplasmic reticulum and out of the
cell.

Cardiac Output and Stroke Volume

Cardiac output (CO) is the volume of blood pumped by the heart per minute. It is a fundamental
measure of the heart's pumping efficiency. Stroke volume (SV) is the volume of blood ejected by the
left ventricle during each contraction. These two concepts are intimately linked and are influenced by
several factors, making them central to understanding cardiac function.

CO = Heart Rate (HR) × Stroke Volume (SV)

Stroke volume itself is determined by three primary factors, often referred to by specific cardiac
physiology concept names:

Preload: The degree of myocardial stretch before contraction. It is directly related to the volume
of blood filling the ventricle at the end of diastole.

Afterload: The resistance against which the ventricle must contract to eject blood. It is largely
determined by the systemic vascular resistance.

Contractility: The intrinsic ability of the cardiac muscle to generate force at a given preload.
This is independent of preload and afterload and reflects the force of contraction at any given
degree of stretch.



Regulating the Rhythm: Autonomic Control of Cardiac
Function

The heart does not operate in isolation; its rate and force of contraction are finely tuned by the
autonomic nervous system. The interplay between the sympathetic and parasympathetic nervous
systems allows the heart to adapt to the body's changing demands. Understanding these regulatory
mechanisms is crucial for comprehending how the heart maintains homeostasis.

Sympathetic and Parasympathetic Influence

The sympathetic nervous system, through the release of norepinephrine and epinephrine, increases
heart rate and contractility. This "fight or flight" response prepares the body for increased activity.
Conversely, the parasympathetic nervous system, primarily via the vagus nerve releasing
acetylcholine, has an inhibitory effect, slowing heart rate and reducing contractility. This balance
ensures that cardiac output is appropriately matched to metabolic needs.

Key cardiac physiology concept names in this context include:

Chronotropy: The effect on heart rate. Positive chronotropy (increased rate) is mediated by the
sympathetic system, while negative chronotropy (decreased rate) is mediated by the
parasympathetic system.

Inotropy: The effect on contractility. Positive inotropy (increased force of contraction) is
stimulated by the sympathetic system, while negative inotropy (decreased force of contraction)
can occur with parasympathetic stimulation, though its effect on contractility is less pronounced
than on rate.

Dromotropy: The effect on the speed of conduction through the AV node. The sympathetic
system enhances conduction (positive dromotropy), while the parasympathetic system slows it
(negative dromotropy).

The Flow of Life: Hemodynamics and Cardiac Output

Hemodynamics is the study of the physical principles of blood flow. It is intrinsically linked to cardiac
physiology, as the heart is the pump driving this flow. Understanding hemodynamic principles allows
us to interpret pressures, flow rates, and resistance within the circulatory system.

Pressure, Flow, and Resistance



The fundamental relationship in hemodynamics is that flow is driven by a pressure gradient and
opposed by resistance. In the circulatory system, the heart generates pressure that pushes blood
through vessels, which offer resistance to flow. The magnitude of blood flow is directly proportional to
the pressure gradient and inversely proportional to the resistance.

The concept of mean arterial pressure (MAP) is a critical cardiac physiology concept name that
represents the average arterial pressure throughout one cardiac cycle. It is a key determinant of
tissue perfusion. MAP is influenced by cardiac output and systemic vascular resistance (SVR):

MAP = Cardiac Output × Systemic Vascular Resistance

Regulation of these parameters is crucial for maintaining adequate blood supply to all tissues.
Changes in vessel diameter, blood viscosity, and the heart's pumping strength all contribute to the
dynamic regulation of blood flow, ensuring vital organs receive the oxygen and nutrients they require.

FAQ

Q: What are the primary electrical conduction pathway
concept names in cardiac physiology?
A: The primary electrical conduction pathway concept names include the Sinoatrial (SA) Node,
Internodal Pathways, Atrioventricular (AV) Node, Bundle of His, Bundle Branches, and Purkinje Fibers.

Q: Can you explain the concept names related to cardiac
muscle contraction?
A: Key concept names related to cardiac muscle contraction include Excitation-Contraction Coupling,
Preload, Afterload, and Contractility, all of which influence Stroke Volume and ultimately Cardiac
Output.

Q: What are the key autonomic nervous system influences on
the heart, and what are their concept names?
A: The key autonomic nervous system influences are related to Chronotropy (heart rate), Inotropy
(contractility), and Dromotropy (conduction velocity), with sympathetic stimulation generally
increasing these parameters and parasympathetic stimulation generally decreasing them.

Q: How is cardiac output calculated using concept names?
A: Cardiac output (CO) is calculated by multiplying Heart Rate (HR) by Stroke Volume (SV): CO = HR ×
SV.



Q: What does the term "preload" refer to in cardiac
physiology concept names?
A: Preload refers to the degree of myocardial stretch before contraction, essentially the volume of
blood filling the ventricle at the end of diastole.

Q: What is "afterload" in the context of cardiac physiology
concept names?
A: Afterload is the resistance against which the ventricle must contract to eject blood, largely
determined by the systemic vascular resistance.

Q: What is the significance of the plateau phase in the cardiac
action potential concept names?
A: The plateau phase, characterized by calcium influx, is significant because it prolongs ventricular
contraction, allowing for adequate ejection of blood and preventing premature ventricular
contractions.

Q: How do concept names like systemic vascular resistance
play a role in blood flow?
A: Systemic vascular resistance (SVR) represents the total resistance to blood flow in the systemic
circulation. It is a major determinant of afterload and, along with cardiac output, influences mean
arterial pressure, which is vital for tissue perfusion.
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