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Chapter 47 
· Functions
· Carry oxygen, nutrients, hormones, antibodies, and other substances to all body cells 
· Remove waste products of cell metabolism (CO2 & others)
· Efficiency depends on the heart’s ability to pump blood, the patency and functions of blood vessels, and the quality and quantity of blood
· All blood moves through the heart 
· Chambers of the heart 
· Atria – receiving chambers
· Right atrium – receives deoxygenated blood from the upper part of the body by the way of the superior vena cava, from the lower body from the inferior vena cava, and from the veins and sinuses within the heart it self 
· Left atrium – receives oxygenated blood from the lungs through the pulmonary veins
· Ventricles – distributing chambers 
· Right ventricle – sends deoxygenated blood through pulmonary circulation (right heart); this ventricle is small and thin walled because it contracts against minimal pressure 
· Left ventricle – pumps oxygenated blood through the systemic circuit (left heart); this ventricle is much more muscular and thick walled because it contrasts against relatively high pressure 
· Septum – separates the right and left side of the heart 
· Layers of the heart
· Endocardium 
· Membrane lining the heart chambers
· It is continuous with the endothelial lining of blood vessels entering and leaving the heart, and it covers the heart valves 
· Myocardium 
· Strong muscular layer that provides the pumping power for circulation of blood
· Epicardium 
· Out, serous layer of the heart 
· Pericardium 
· the fibroserous sac that contains the heart 
· endothelium 
· multifunctional organ
· essential to normal vascular physiology
· dysfunction contributes to vascular disease
· keeps organs slick to help move blood 
· trabiculate 
· decrease the amount of back suction
· causes regular beating
· Heart valves
·  Function to maintain the on-way flow of blood and prevent backflow 
· Mitral valve separates left atrium and left ventricle
· Tricupsid valve separates the right atrium and the right ventricle
·  Pulmonic valve separates the right ventricle and pulmonary artery
· Aortic valve separates the left ventricle and aorta 
· Conduction system 
· Consists of: SA node, the atrioventricular node, bundle of His, right and left bundle branches, and Purkinje fibers 
· SA node
· Normal pacemaker of the heart
· Generates a burst of electrical energy approximately 60-100 times each minute under normal circumstances
· The electrical current produces contraction of both atria, then ventricles 
· Blood Supply
· Heart receives  blood supply from coronary arteries
· Coronary arteries fill during diastole (the resting or filling phase of the cardiac cycle)
· Blood vessels
· Three types: 
· Arteries 
· Veins
· Capillaries
· Arteries and veins have 3 layers
· Intima – inner lining, composed of endothelial cells next to the blood (to provide smooth surface for circulation) 
· Media – middle layer of muscle and elastic tissue
· Adventitia – outer layer of connective tissue 
· Blood vessel walls
· Composed of smooth muscle cells and endothelial cells
· Vascular smooth muscle functions to maintain blood pressure and blood flow
· Endothelial cells act as a permeability barrier and regulate passage of molecules and cells across the blood vessel wall and cells secrete opposing mediators that maintain a balance between bleeding and clotting of blood, constriction and dilation of blood vessels, and promotion and inhibition of vascular cell growth and inflammation 
· Arteries
· Higher pressure, less ability to dilate, more muscular 
· Contain a well-developed layer of smooth muscle (the media) and are sometimes call resistance vessels
· Efficiency depends on patency and ability to constrict or dilate in response to stimuli
· The degree of constriction or dilation (vasomotor tone) determines the peripheral vascular resistance, which is a major determinant of blood pressure 
· Arterioles – regulatory valves of arteries 
· Veins
· Lower pressure, more distendable
· Thin media and valves that assist blood flow against gravity
· Blood may accumulate in various parts of the venous system
· Efficiency depends of patency, competency of valves, and the contraction and relaxation action of muscles around veins
· Venules – collect blood from capillaries
· Capillaries
· Sites of most exchange (gases, nutrients, cells, waste products)
· Smallest blood vessel, connect the arterial and venous segments of circulation
· Consist of a single layer of connected endothelial cells and a few smooth muscle cells 
· Lipid-soluble materials diffuse directly through the capillary cell membrane; water and water-soluble materials enter and leave the capillary through the junctions or gaps between epithelial cells 
· Lymphatics
· Filtering system 
· Empty into the venous system 
· Blood 
· Functions
· General – nourish and oxygenate body cells, protect the body from invading microorganisms, and initiate homeostasis when a blood vessel is injured
· Specific: 
· Transport oxygen to cells and carbon dioxide from cells to lungs for removal from the body
· Transports absorbed food products from the gastrointestinal tract to tissues; at the same time, carries metabolic wastes from tissues to kidneys, skin, and lungs for excretion
· Transports hormones from endocrine glands to other parts of the body
· Transports leukocytes and antibodies to sites of injury, infection, and inflammation
· Assists in regulation of body temperature by transferring heat produced by cell metabolism to the skin, where it can be released
· Transports platelets to injured areas for homeostasis 
· Cardiovascular disorders 
· Often stem from blood vessel abnormalities or malfunction of endothelial cells or smooth muscle cells
· Dysfunctional endothelium is a major factor in atherosclerosis, acute coronary syndromes (symptomatic myocardial ischemia, asymptomatic MI, and MI with or without ST-segment elevation), hypertension, and thromboembolic disorders 
· Main cause of endothelial dysfunction – injury to the blood vessel wall from trauma or disease processes
· The injury alters the normal regulatory forces and leads to vasospasm, thrombosis, growth of the intimal layer of the blood vessel, rupture of atherosclerotic plaque, tissue ischemia and infarction, and dysrhythmias 
· Can also cause edema (common)
· Because the cardiovascular system is a closed system, a disorder in one part of the system eventually disturbs the function of all other parts 
· Goal of drug therapy
· Restore homeostasis or physiologic balance between opposing factors ( ex). coagulant vs. anticoagulant)
· Key Concepts at end of chaptaaaa 
· The efficiency of the cardiovascular system depends on the heart’s ability to pump blood, the patency and functions of blood vessels, and the quality and quantity of blood
· Heart valves function to maintain a one-way flow of blood and prevent backflow 
· A unique characteristic of the heart is that any cell in any chamber can generate its own electrical impulse to contract at an inherent rate that does not compete with the SA node firing; this provides a backup mechanism should the SA node fail to fire
· Coronary arteries originate at the base of the aorta in the aortic cusps and fill during diastole, the resting or filling phase of the cardiac cycle
· Blood functions to nourish and oxygenate body cells, protect the body from invading microorganisms, and initiate homeostasis when a blood vessel is injured
· Dysfunctional endothelium is considered a major factor in atherosclerosis, acute coronary syndromes, hypertension, and thromboembolic disorders
· The goal of drug therapy in cardiovascular disorders is to restore homeostasis or physiologic balance between opposing factors
· Cardiovascular drugs may be given to increase or decrease cardiac output, blood pressure, and heart rate; to alter heart rhythm; to increase or decrease blood clotting; to alter the quality of blood; and to decreased chest pain of cardiac origin
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