
review sheet 33 human cardiovascular
physiology
review sheet 33 human cardiovascular physiology provides an in-depth examination
of the critical functions and mechanisms governing the human cardiovascular system. This
review sheet is designed to enhance understanding of cardiovascular physiology by
covering essential topics such as cardiac anatomy, the electrical conduction system, heart
rate regulation, blood pressure, and the dynamics of blood flow. Emphasizing the
integration of the heart, blood vessels, and blood, this resource elucidates how these
components maintain homeostasis and respond to physiological demands. Additionally, it
highlights key concepts like cardiac cycle phases, cardiac output, and the role of the
autonomic nervous system in cardiovascular control. This article will systematically explore
these areas, offering a comprehensive overview that aligns with review sheet 33 human
cardiovascular physiology’s educational objectives. The following table of contents outlines
the main sections discussed herein.
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Cardiac Anatomy and Structure
The foundation of human cardiovascular physiology begins with understanding the heart’s
anatomy and structural components. The heart is a muscular organ composed of four
chambers: two atria and two ventricles. These chambers work in concert to ensure
unidirectional blood flow through the pulmonary and systemic circuits. The atria receive
blood returning to the heart, while the ventricles pump blood out to the lungs and the rest
of the body.

Key anatomical features include the valves—tricuspid, pulmonary, mitral, and aortic—that
prevent backflow and maintain efficient circulation. The myocardium, the thick muscular
layer of the heart wall, is responsible for contractile force. Surrounding this is the
pericardium, a protective sac that reduces friction during cardiac movements.



Heart Chambers and Valves
The right atrium receives deoxygenated blood from the body via the superior and inferior
vena cava, passing it through the tricuspid valve into the right ventricle. From there, blood
is pumped through the pulmonary valve into the pulmonary arteries and lungs for
oxygenation. The left atrium collects oxygenated blood from the lungs via the pulmonary
veins, which then flows through the mitral valve into the left ventricle. The left ventricle,
the most muscular chamber, pumps oxygen-rich blood through the aortic valve into the
systemic circulation.

Myocardium and Pericardium
The myocardium consists of cardiac muscle cells specialized for continuous rhythmic
contraction. It is thicker in the ventricles, particularly the left, due to higher pumping
demands. The pericardium is a double-walled sac containing pericardial fluid that cushions
the heart and prevents excessive movement within the thoracic cavity.

Electrical Conduction System of the Heart
Review sheet 33 human cardiovascular physiology emphasizes the heart’s intrinsic
electrical conduction system, which coordinates rhythmic contractions and propagates
impulses throughout the myocardium. This system ensures synchronous contraction,
allowing effective blood pumping.

Sinoatrial (SA) Node
The SA node, located in the right atrium, is the heart’s natural pacemaker. It generates
electrical impulses at regular intervals, initiating the heartbeat. These impulses spread
across the atria, causing atrial contraction and facilitating blood flow into the ventricles.

Atrioventricular (AV) Node and Bundle of His
After atrial contraction, impulses reach the AV node, which delays the signal briefly to allow
the ventricles to fill. The impulses then travel down the Bundle of His, branching into the
right and left bundle branches, and finally into the Purkinje fibers, which stimulate
ventricular contraction.

Electrocardiogram (ECG) and Cardiac Action Potentials
The electrical activity of the heart is recorded by an ECG, which displays distinct waves
representing depolarization and repolarization events. Cardiac action potentials,
characterized by rapid depolarization and prolonged plateau phases, underlie the heart’s
contractile function and refractory periods.



Cardiac Cycle and Heart Sounds
The cardiac cycle encompasses the phases of contraction and relaxation that occur during
each heartbeat. Review sheet 33 human cardiovascular physiology details the two main
phases: systole and diastole, which coordinate to maintain continuous blood flow.

Phases of the Cardiac Cycle
During atrial systole, the atria contract, topping off ventricular filling. Ventricular systole
follows, consisting of isovolumetric contraction and ventricular ejection phases.
Isovolumetric relaxation marks the early diastole when the ventricles relax but volume
remains constant until the valves open to allow filling.

Heart Sounds and Their Origin
Heart sounds are produced by the closing of valves. The first heart sound (S1) is caused by
the closure of the atrioventricular valves at the start of ventricular systole. The second
heart sound (S2) results from the closure of the semilunar valves during the beginning of
ventricular diastole. Additional sounds (S3 and S4) may be heard under certain
physiological or pathological conditions.

Regulation of Heart Rate and Cardiac Output
The human cardiovascular system dynamically adjusts heart rate and cardiac output to
meet the body's metabolic demands. Review sheet 33 human cardiovascular physiology
explores the mechanisms controlling these parameters, focusing on neural, hormonal, and
intrinsic factors.

Autonomic Nervous System Control
The sympathetic nervous system increases heart rate and contractility through
norepinephrine release, while the parasympathetic system decreases heart rate via the
vagus nerve and acetylcholine release. This balance enables rapid cardiovascular
adjustments during exercise, stress, or rest.

Frank-Starling Mechanism
This intrinsic regulatory mechanism states that increased venous return stretches the
ventricular myocardium, enhancing contraction strength and stroke volume. It ensures that
cardiac output matches venous return, maintaining circulatory balance.



Hormonal Influences
Hormones such as epinephrine and thyroid hormones increase heart rate and contractility,
while factors like atrial natriuretic peptide (ANP) influence blood volume and pressure,
indirectly affecting cardiac output.

Blood Pressure and Vascular Physiology
Blood pressure regulation is a critical aspect of cardiovascular physiology covered in review
sheet 33 human cardiovascular physiology. It involves an interplay of cardiac output, blood
volume, and vascular resistance to maintain adequate tissue perfusion.

Systolic and Diastolic Pressure
Systolic pressure reflects the peak arterial pressure during ventricular contraction, while
diastolic pressure represents the minimum pressure during ventricular relaxation. These
parameters are influenced by cardiac output and arterial compliance.

Baroreceptor Reflex
Baroreceptors located in the carotid sinus and aortic arch detect changes in blood pressure
and trigger autonomic responses to restore homeostasis. Increased pressure stimulates
parasympathetic activity to lower heart rate and dilate vessels, whereas decreased
pressure activates sympathetic pathways.

Renin-Angiotensin-Aldosterone System (RAAS)
The RAAS plays a vital role in long-term blood pressure regulation by controlling blood
volume and systemic vascular resistance. It responds to low blood pressure or sodium
levels by promoting vasoconstriction and sodium retention.

Blood Flow and Resistance
Understanding blood flow and resistance is essential in human cardiovascular physiology,
as outlined in review sheet 33. These factors determine how effectively blood circulates
through the vascular network to supply tissues.

Hemodynamics and Blood Flow
Blood flow is influenced by pressure gradients and vascular resistance, following principles
outlined by Poiseuille’s law. Flow increases with greater pressure differences and decreases
with higher resistance.



Factors Affecting Vascular Resistance
Resistance depends mainly on vessel diameter, blood viscosity, and vessel length.
Vasoconstriction increases resistance and reduces flow, while vasodilation decreases
resistance, enhancing perfusion.

Microcirculation and Capillary Exchange
Capillaries facilitate nutrient and gas exchange between blood and tissues. The balance of
hydrostatic and osmotic pressures governs fluid movement across capillary walls, critical
for maintaining tissue homeostasis.

Pressure gradients drive blood flow throughout the circulatory system.

Vascular resistance modulates flow by altering vessel diameter.

Capillary exchange allows for oxygen, nutrient delivery, and waste removal.

Autonomic and hormonal factors regulate vessel tone and blood pressure.

Cardiac output adapts to physiological demands through multiple control
mechanisms.

Frequently Asked Questions

What is the primary function of the human
cardiovascular system as reviewed in sheet 33?
The primary function of the human cardiovascular system is to transport blood, nutrients,
oxygen, carbon dioxide, and hormones throughout the body to maintain homeostasis.

How does the heart maintain unidirectional blood flow
according to review sheet 33?
The heart maintains unidirectional blood flow through the use of valves, such as the
atrioventricular (tricuspid and mitral) valves and semilunar (aortic and pulmonary) valves,
which prevent backflow during cardiac cycles.

What are the key phases of the cardiac cycle described
in review sheet 33?
The key phases of the cardiac cycle include atrial systole, ventricular systole, and diastole,
which coordinate to ensure efficient pumping of blood through the heart chambers and into



the circulation.

How is cardiac output calculated and what factors
influence it as per the review sheet?
Cardiac output is calculated as the product of heart rate and stroke volume (CO = HR x SV).
Factors influencing it include autonomic nervous system activity, venous return, and
myocardial contractility.

What role do electrical conduction pathways play in
cardiovascular physiology in sheet 33?
Electrical conduction pathways, including the sinoatrial (SA) node, atrioventricular (AV)
node, bundle of His, and Purkinje fibers, coordinate the heart's rhythmic contractions by
propagating electrical impulses that trigger myocardial contraction.

Additional Resources
1. Cardiovascular Physiology Concepts
This book provides a clear and concise overview of the fundamental principles of
cardiovascular physiology. It covers heart function, blood flow, and the regulation of blood
pressure with detailed explanations and illustrative diagrams. Ideal for students seeking a
solid foundation in cardiovascular system mechanics and dynamics.

2. Human Cardiovascular Physiology: The Essentials
Focusing on the essential aspects of human cardiovascular function, this text breaks down
complex topics into understandable segments. It explores the electrical activity of the
heart, vascular resistance, and the physiological responses during exercise. The book is
designed for both beginners and those needing a comprehensive review.

3. Physiology of the Human Heart and Circulation
Delving into the anatomy and physiology of the heart and circulatory system, this book
emphasizes the interplay between cardiac muscle function and vascular components. It
includes detailed sections on cardiac cycle, cardiac output, and autoregulation of blood
flow. The content is well-suited for medical and health science students.

4. Essentials of Cardiovascular Physiology
This text offers an in-depth look at cardiovascular system regulation, including neural and
hormonal influences on heart rate and blood pressure. It also discusses pathological
conditions affecting cardiovascular health. The book features review questions and clinical
correlations to aid in comprehension and application.

5. Cardiovascular Physiology Review
A focused review guide, this book summarizes key concepts of cardiovascular physiology
with concise explanations and helpful mnemonics. It covers topics such as cardiac
electrophysiology, hemodynamics, and the effects of various physiological challenges.
Perfect for exam preparation and quick reference.



6. Advanced Human Cardiovascular Physiology
Targeting advanced learners, this book provides a detailed analysis of cardiovascular
system functions at the molecular and cellular levels. Topics include ion channel dynamics,
cardiac muscle contraction, and endothelial function. The book integrates recent research
findings to enhance understanding of cardiovascular physiology.

7. Cardiovascular Physiology in Health and Disease
This book examines cardiovascular physiology through the lens of both normal function and
disease states. It explains how conditions like hypertension, heart failure, and
atherosclerosis alter cardiovascular dynamics. Case studies and clinical examples help
bridge theoretical knowledge with practical application.

8. Fundamentals of Human Cardiovascular Function
An introductory text that covers the basic principles of cardiovascular physiology, including
heart anatomy, blood flow mechanics, and regulatory mechanisms. The book is designed
for students new to the subject and includes clear illustrations and summary tables. It
provides a strong foundation for further study.

9. Reviewing Human Cardiovascular Physiology: Key Concepts and Applications
This review book consolidates critical cardiovascular physiology topics with an emphasis on
understanding and applying knowledge. It features detailed summaries, diagrams, and
practice questions aligned with review sheet 33 content. Suitable for students preparing for
exams or needing a comprehensive refresher.
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