
The Cardiovascular System 

 

 A ________________ system of the heart and blood vessels 

 The heart pumps blood 

 Blood vessels allow blood to _____________ to all parts of the body 

 

 The function of the cardiovascular system is to deliver ______________ and __________________ and  

 

to remove ______________________ and other waste products. 

 

The Heart 

 Location 

 Thorax between the _______________ in the inferior mediastinum  

 Orientation 

 Pointed apex directed toward ______________ 

 Base points toward right shoulder 

 

 About the size of your _________ 

 

The Heart: Coverings 

 

 ___________________—a double-walled sac 

 Fibrous pericardium is loose and superficial 

 

 _____________ membrane is deep to the fibrous pericardium and composed of two layers 

 

 _____________ pericardium 

 Next to heart; also known as the epicardium  

 

 ______________ pericardium  

 Outside layer that lines the inner surface of the fibrous pericardium 

 Serous fluid fills the space between the layers of pericardium 

 

The Heart: Heart Wall 

 Three layers 

 

 _____________  

 Outside layer 

 This layer is the visceral pericardium 

 

 ________________ tissue layer 

 Myocardium 

 Middle layer 

 Mostly cardiac muscle 

 

 _______________  

 Inner layer 

 Endothelium 

 

The Heart: Chambers 

 Right and left side act as __________________________ 

 Four chambers 



 ____________ 

 Receiving chambers 

 Right atrium 

 Left atrium 

 

 ______________ 

 Discharging chambers 

 Right ventricle 

 Left ventricle 

 

The Heart: Septa 

 Interventricular ______________  

 Separates the two ventricles 

 Interatrial septum  

 Separates the two _________ 

 

The Heart: Valves 

 Allow blood to flow in only one direction to prevent _________________ 

 Four valves 

 Atrioventricular (AV) valves—between atria and ventricles 

 

 ____________ (mitral) valve (_______ side of heart) 

 

 ______________ valve (________ side of heart)  

 Semilunar valves—between ventricle and artery 

 

 ______________ semilunar valve 

 

 ____________ semilunar valve 

 AV valves  

 Anchored in place by _____________________ (“heart strings”) 

 

 ___________ during heart relaxation and ____________ during ventricular contraction 

 Semilunar valves 

 

 __________ during heart relaxation but ____________ during ventricular contraction 

 Notice these valves operate opposite of one another to force a one-way path of blood through the heart 

 

Systemic and Pulmonary Circulations 

 Systemic circulation 

 Blood flows from the ________ side of the heart through the _________________ and back to  

 

the _________ side of the heart 

 Pulmonary circulation 

 Blood flows from the ________ side of the heart to the ________ and back to the _______ side 

of the heart 

 

The Heart: Associated Great Vessels 

 Arteries 

 

 __________ 

 Leaves left ventricle 



 _______________ arteries 

 Leave right ventricle 

 Veins 

 Superior and inferior ______________  

 Enter right atrium 

 

 ________________ veins (four) 

 Enter left atrium 

 

Blood Flow Through the Heart 

 Superior and inferior venae cavae dump blood into the ________ atrium 

 

 From right atrium, through the _______________ valve, blood travels to the right ventricle 

 

 From the right ventricle, blood ________________________ as it passes through the pulmonary  

 

______________ valve into the pulmonary trunk 

 Pulmonary trunk splits into right and left pulmonary arteries that carry blood to the lungs 

 Oxygen is picked up and carbon dioxide is dropped off by blood in the lungs 

 

 ___________________ blood returns to the heart through the four pulmonary veins 

 

 Blood enters the left atrium and travels through the ________________ valve into the left ventricle 

 

 From the left ventricle, blood leaves the heart via the ____________ semilunar valve and ___________ 

 

Coronary Circulation 

 Blood in the heart chambers does not nourish the ____________________ 

 The heart has its own nourishing circulatory system consisting of 

 

 ______________ arteries—branch from the ________ to supply the heart muscle with 

oxygenated blood 

 Cardiac veins—drain the myocardium of blood 

 

 ______________ sinus—a large vein on the posterior of the heart, receives blood from cardiac 

veins 

 Blood empties into the right atrium via the coronary sinus 

 

The Heart: Conduction System 

 

 _____________ conduction system (nodal system) 

 Heart muscle cells contract, without nerve impulses, in a regular, continuous way 

 Special tissue sets the pace 

 

 ___________ node = SA node (“_____________”), is in the right atrium 

 

 _________________ node = AV node, is at the junction of the atria and ventricles 

 Atrioventricular bundle = AV bundle (bundle of His), is in the interventricular septum 

 Bundle branches are in the interventricular septum 

 

 ___________ fibers spread within the ventricle wall muscles 

 



Heart Contractions 

 Contraction is ______________ by the sinoatrial node (SA node) 

 Sequential stimulation occurs at other autorhythmic cells 

 

 Force cardiac muscle ________________ in one direction—from atria to ventricles 

 Once SA node starts the heartbeat 

 

 Impulse spreads to the ________ node  

 Then the atria contract 

 At the AV node, the impulse passes through the AV bundle, bundle branches, and Purkinje fibers 

 Blood is ejected from the ventricles to the aorta and pulmonary trunk as the ventricles contract 

 

 _______________—rapid heart rate over _______ beats per minute 

 

 _______________—slow heart rate less than _____ beats per minutes 

 

The Heart: Cardiac Cycle 

 

 Atria contract _______________ 

 

 Atria relax, then _______________ contract 

 

 Systole = ______________ 

 

 Diastole = _____________ 

 

 Cardiac cycle—events of one complete heart beat 

 Mid-to-late diastole—blood flows from atria into ventricles 

 

 Ventricular systole—___________________ builds before ventricle contracts, pushing out blood 

 

 Early diastole—atria finish ____________, ventricular pressure is low 

 

The Heart: Cardiac Output 

 Cardiac output (CO) 

 Amount of blood pumped by each side (____________) of the heart in ________________ 

 Stroke volume (SV) 

 Volume of blood pumped by each ventricle in one _________________ (each heartbeat) 

 Usually remains relatively constant  

 About ______ mL of blood is pumped out of the left ventricle with each heartbeat 

 Heart rate (HR)  

 Typically ___ beats per minute 

 CO = HR  SV  

 CO = HR (75 beats/min)  SV (70 mL/beat) 

 CO = 5250 mL/min 

 _______________ law of the heart—the more the cardiac muscle is ______________, the stronger the 

________________ 

 Changing heart rate is the most common way to change cardiac output 

 

The Heart: Regulation of Heart Rate 

 Increased heart rate 

 _______________ nervous system 



 Crisis 

 Low blood pressure 

 Hormones 

 ________________ 

 Thyroxine  

 Exercise 

 Decreased _____________________ 

 Decreased heart rate 

 _______________ nervous system 

 _________ blood pressure or blood volume 

 Decreased venous return 

 

Blood Vessels: The Vascular System 

 Transport blood to the tissues and back 

 Carry blood away from the heart 

 Arteries 

 _______________ 

 Exchanges between tissues and blood 

 ________________ beds 

 Return blood toward the heart 

 _____________ 

 Veins 

 

Blood Vessels: Microscopic Anatomy 

 __________ layers (tunics) 

 Tunic ____________  

 Endothelium 

 Tunic media 

 Smooth muscle 

 Controlled by _________________ nervous system 

 Tunic _____________  

 Mostly fibrous _________________ tissue 

 

Differences Between Blood Vessels 

 Walls of arteries are the ___________ 

 ______________ of veins are larger 

 Larger veins have _____________ to prevent backflow 

 Skeletal muscle “milks” blood in veins toward the heart 

 Walls of capillaries are only ______ cell layer thick to allow for _______________ between blood and 

tissue 

 

Movement of Blood Through Vessels 

 Most _____________ blood is pumped by the heart 

 __________ use the milking action of muscles to help move blood 

 

Capillary Beds 

 Capillary beds consist of two types of vessels 

 Vascular ________—vessel directly connecting an arteriole to a venule  

 True capillaries—exchange vessels 

 Oxygen and ____________ cross to cells 

 Carbon dioxide and __________________ products cross into blood 

 



Aorta 

 Aorta 

 _____________ artery in the body 

 Leaves from the _________________ of the heart 

 Regions 

 Ascending aorta—leaves the left ventricle 

 Aortic _______—arches to the left 

 ___________ aorta—travels downward through the thorax 

 Abdominal aorta—passes through the diaphragm into the abdominopelvic cavity 

 

Pulse 

 Pressure _________ of blood 

 Monitored at “pressure points” in arteries where pulse is easily ___________ 

 Pulse averages _________ beats per minute at rest 

 

Blood Pressure 

 Measurements by health professionals are made on the pressure in _________________ 

 Systolic—pressure at the peak of ventricular ____________  

 Diastolic—pressure when ventricles ____________ 

 Write systolic pressure first and diastolic last (___________ mm Hg) 

 Pressure in blood vessels ___________ as distance from the heart ___________ 

 

Blood Pressure: Effects of Factors 

 BP is blood pressure 

 BP is affected by ______, weight, time of day, ___________, body position, emotional state 

 Cardiac Output is the amount of blood pumped out of the ________ ventricle per minute 

 PR is peripheral resistance, or the amount of ___________ blood encounters as it flows through vessels 

 Narrowing of blood vessels and increased blood _________ increases PR 

 BP = CO  PR 

 Neural factors 

 ______________ nervous system adjustments (sympathetic division) 

 Renal factors 

 Regulation by altering blood volume 

 __________—hormonal control 

 Temperature 

 Heat has a vasodilating effect 

 Cold has a ________________ effect 

 Chemicals 

 Various substances can cause increases or decreases 

 Diet 

 Low in ______, saturated fats, and cholesterol 

 

Variations in Blood Pressure 

 Normal human range is variable 

 Normal 

 ______–110 mm Hg systolic 

 ______–75 mm Hg diastolic 

 Hypotension 

 Low systolic (below 110 mm HG) 

 Often associated with illness 

 Hypertension 

 High systolic (above 140 mm HG) 



 Can be dangerous if it is chronic 

 

Capillary Exchange 

 Substances exchanged due to ________________________ 

 ___________ and nutrients leave the blood 

 __________________ and other wastes leave the cells 

 

Capillary Exchange: Mechanisms 

 Direct ___________ across plasma membranes 

 Endocytosis or exocytosis  

 Some capillaries have _______ (intercellular clefts) 

 Plasma membrane not joined by tight junctions 

 _____________ (pores) of some capillaries 

 

Fluid Movements at Capillary Beds 

 Blood pressure forces fluid and __________ out of capillaries 

 ______________ pressure draws fluid into capillaries 

 Blood pressure is __________ than osmotic pressure at the arterial end of the capillary bed 

 Blood pressure is __________ than osmotic pressure at the venous end of the capillary bed 

 

Developmental Aspects of the Cardiovascular System 

 A simple “tube heart” develops in the embryo and pumps by the _________ week 

 The heart becomes a four-chambered organ by the end of ________ weeks 

 Few structural changes occur after the seventh week 

 Aging problems associated with the cardiovascular system include 

 Venous valves weaken 

 Varicose veins 

 Progressive atherosclerosis 

 Loss of elasticity of vessels leads to hypertension 

 Coronary artery disease results from vessels filled with fatty, calcified deposits 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Defects, Diseases, and Medications 

 

Aortic Aneurism 

 A weakened or bulging area of the Aorta which can rupture, resulting in severe pain and massive 

internal hemorrhaging.  

 Weakness can be present at birth or be caused by a disease or injury. 

 Causes include, high blood pressure, diabetes, or infections. 

 

Angina Pectoris 

 Pain in the chest, left arm, and left shoulder. 

 Caused by decreased oxygen supply to the heart. 

 Can be the result of coronary heart disease which is a reduction in the amount of blood flowing to the 

heart through the coronary arteries. 

 As we age the walls of our arteries thicken and harden which reduces the amount of blood that can flow 

through them. 

 

Cyanosis 

 A condition in which the skin can appear bluish in color. 

 Caused by a decrease in the amount of oxygenated blood in those tissues. 

 Can be caused by a number of heart conditions.   

 

Aortic or Pulmonary Stenosis 

 A narrowed aortic or pulmonary valve that doesn’t open properly and doesn’t allow the normal amount 

of blood through. 

 As a result the ventricles begin to contract with more force to pump an adequate amount of blood 

through the body.  

 

Digitalis/Nitroglycerin 

 Heart medication derived from a genus of plant called digitalis. 

 Slows and strengthens contractions of the heart muscle. 

 Nitroglycerin cause blood vessel dilation.  

 

Pacemaker 

 An instrument placed beneath the skin with an electrode extending to the heart. 

 Provides an electrical impulse to the heart at a set frequency. 

 Implanted in patients whose sinoatrial node does not produce a high enough heart rate for normal 

activity. 

 

Myocardial Infarction 

 A.K.A. “Heart Attack” 

 Occurs when the arteries supplying the myocardium with blood become blocked. 

 The blockage results in damaged tissue, and a permanent loss of contraction in that tissue. 

 Most often caused by a clot that gets lodged in the coronary arteries. 

 

Angioplasty 

 A technique of mechanically widening a narrowed or obstructed vessel. 

 A collapsed balloon is inserted into a blocked vessel and inflated to a fixed size using water pressure. 

 The balloon crushes the fatty deposits in the vessel and allows blood to flow more smoothly. 

 

Coronary Bypass 

 Surgical procedure in which a clog in a vessel is “bypassed” by routing blood around the clog. 



 Surgeons take a piece of healthy vessel from another location in the body and attach it to the blocked 

vessel.  

 

Heart Disease Prevention 

 Keep blood pressure low 

 Exercise 

 No smoking 

 Get tested for diabetes, and if you have it, keep it under control. 

 Know your cholesterol and trigliceride levels and keep them under control. 

 Eat lots of fruits and vegetables 

 Maintain a healthy weight. 

 

Varicose Veins (Phlebitis) 

 Swollen, twisted, and sometimes painful veins that have an abnormal collection of blood. 

 Caused when valves in the veins are not functioning correctly allowing blood to pool in the veins. 

 Usually occurs in the legs 

 

Arteriosclerosis & Atherosclerosis 

 Arteriosclerosis- degenerative changes in the arteries that make them less elastic 

 Atherosclerosis- a condition in which fatty material collects along the walls of blood vessels.   

 The fatty material then hardens and may eventually clogs the arteries. 

 

Hypertension 

 High blood pressure 

 Measured in mm/Hg 

 Top number is systolic and bottom number is diastolic. 

 Normal is 120/80 mm/Hg 

 Either number can be higher or both can be high. 

 High is considered 140/90 

 


