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➢ As we learned before:

✓Physiology is the science, which is related to studying mechanics,

characteristics, and features of the body that makes it function the right way.

✓Pathophysiology studies abnormal physiology.



➢The heart contributes to homeostasis by pumping blood through blood
vessels to the tissues of the body to deliver oxygen and nutrients and
remove wastes.

➢The cardiovascular system consists of the blood, the heart, and blood
vessels.

THE CARDIOVASCULAR SYSTEM: 
THE HEART











https://www.nursingtimes.net/clinical-archive/cardiovascular-clinical-archive/vascular-system-1-anatomy-and-physiology-26-03-2018/





Heart Pumps Blood into Two

Circuits in Sequence :

• Pulmonary circuit: To and from

the lungs.

• Systemic circuit: To and from

the rest of the body.



Circulation
Two Sets of Pumping Chambers

in Heart:

• Right atrium:

Receives systemic blood.

• Right ventricle:

Pumps blood to lungs

(pulmonary).

• Left atrium:

Receives blood from lungs.

• Left ventricle:

umps blood to organ systems

(systemic).





▪ The heart is located in the thoracic
cavity, it is located in the
mediastinum.

▪ Area from the sternum to the
vertebral column and between the
lungs.

▪ The ascending of the aorta is
located in the middle mediastinum.
The apex of the heart is located in
the inferior of the mediastinum.
The base is located in the superior
mediastinum.

Location of  the heart

https://my.clevelandclinic.org/health/diseases/13792-mediastinal-tumor

https://slidetodoc.com/12-the-cardiovascular-system-the-heart-hearts-place/



Location of  the heart

https://slideplayer.com/slide/9414611/



https://www.pinterest.com/pin/571886852687839099/



https://www.lecturio.com/concepts/anatomy-of-the-heart/

▪ Pericardial Cavity:

✓ Surrounds the heart.

✓ Lined by the
pericardium.

✓ Two layers:

• Visceral pericardium
(epicardium):

Covers heart surface

• Parietal pericardium:

Lines pericardial sac that
surrounds the heart.

https://slidetodoc.com/12-the-cardiovascular-system-the-heart-hearts-place/



Pericardial Layers of  the Heart



The Heart Wall

✓ Epicardium (visceral pericardium):

o Outermost layer.

o Serous membrane.

✓ Myocardium:

o Middle layer.

o Thick muscle layer.

✓ Endocardium.

o Inner lining of pumping chambers.

o Continuous with endothelium

https://slidetodoc.com/12-the-cardiovascular-system-the-heart-hearts-place/



https://www.online-sciences.com/medecine/histology-of-the-heart-cardiomyocytes-types-
ultrastructure-features-of-cardiac-muscle-fibers/



Cardiac Muscle Cells 

✓ Shorter than skeletal muscle fibers.

✓ Have a single nucleus.

✓ Have striations (sarcomere organization).

✓ Depend on aerobic metabolism.

✓ Connected by intercalated discs:

• Desmosomes transmit tension.

• Gap junctions transmit action potential.

https://slidetodoc.com/12-the-cardiovascular-system-the-heart-hearts-place/





https://slideplayer.com/slide/13426563/



✓ An inherent and rhythmical electrical activity is the reason for the heart’s
lifelong beat.

✓ The source of this electrical activity is a network of specialized cardiac
muscle fibers called autorhythmic fibers because they are self-excitable.

✓ Autorhythmic fibers repeatedly generate action potentials that trigger
heart contractions.

Autorhythmic Fibers: The Conduction System







Ventricles of  the heart

https://www.thoughtco.com/ventricles-of-the-heart-373254



Atrioventricular Valves

• A-V valves open and allow blood

to flow from atria into ventricles

when ventricular pressure is

lower than atrial pressure:

– occurs when ventricles are

relaxed, chordae tendineae

are slack and papillary

muscles are relaxed.

•A-V valves close preventing backflow

of blood into atria :

–occurs when the ventricles

contract, pushing valve cusps

closed, chordae tendinae are pulled

taut, and papillary muscles contract

to pull cords and prevent cusps

from everting.



https://med.libretexts.org/Bookshelves/Anatomy_and_Physiology/Book



Atrioventricular valves



Semilunar valves



https://surgery.ucsf.edu/conditions--procedures/patent-ductus-arteriosus.aspx





Left ventricle 





Action 

Potential and 

Contraction

of  Contractile 

Fibers



Action Potential and Contraction of  Contractile Fibers







ELECTROCARDIOGRAM







▪ Analysis of an ECG also involves measuring the time spans between
waves, which are called intervals or segments.

▪ P–Q interval is the time from the beginning of the P wave to the beginning
of the QRS complex. It represents the conduction time from the beginning of
atrial excitation to the beginning of ventricular excitation.

▪ The S–T segment, which begins at the end of the S wave and ends at the
beginning of the T wave, represents the time when the ventricular contractile
fibers are depolarized during the plateau phase of the action potential.

ELECTROCARDIOGRAM



▪ The Q–T interval extends from the start of the QRS complex to the end of
the T wave. It is the time from the beginning of ventricular depolarization
to the end of ventricular repolarization.

ELECTROCARDIOGRAM



Control of  the Heart by the Sympathetic 

and Parasympathetic Nerves
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Effects of  Potassium 

and Calcium Ions on 

Heart Function



Capillaries 







CO = HR x SV, as follows.

The heart is the pump that moves the blood. Its activity can be

expressed as “cardiac output (CO)” in reference to the amount of blood

moved per unit of time.

Mean arterial pressure, which drives the blood, is the sum of the

diastolic pressure plus one-third of the difference between the systolic

and diastolic pressures.

The autonomic system dynamically adjusts CO and MAP.



Thank You


