Heart Anatomy & Physiology
Cardiology

· 250 - 350 g muscle (1/200 of body weight)

· receives 1/20 of blood supply

· contracts 2.7 bi times in a life time

· high demand of oxygen (10x number of mitochondria over skeletal muscle)

· multi fuel use (glucose, lactic acid, fatty acids)

· Non-mitotic cells (no repair in adulthood)

· weighs approximately one pound

· pumps about 5 quarts (4.7 liters) of blood every minute, or 1800 gallons (6768 liters) of blood everyday

Heart Anatomy & Physiology

· Cardiac output

· stroke volume: 70ml (70 ml x 65 beats/min)

· output: 5 - 35 l/min (rest - extreme exercise)

· entire blood circulated at least once per minute

· Each RBC travels through capillaries 

· 1x60x24x120 = 172,800 times

Functions of the Heart

· Generating blood pressure

· Routing blood

· Heart separates pulmonary and systemic circulations

· Ensuring one-way blood flow

· Heart valves ensure one-way flow

· Regulating blood supply

· Changes in contraction rate and force to match blood delivery to changing metabolic needs

Size, Shape, Location 
of the Heart

Pericardium

Heart Wall

· Three layers of tissue

· Epicardium: This serous membrane of smooth outer surface of heart

· Myocardium: Middle layer composed of cardiac muscle cell and responsible for heart contractions

· Endocardium: Smooth inner surface of heart chambers

Chambers

· Four chambers

· 2 atria

· 2 ventricles

· Auricles

· Major veins

· Superior vena cava

· Pulmonary veins

· Major arteries

· Aorta

· Pulmonary trunk

Myocardial Infarct


· “Heart attack”

· excruciating chest pain, cold sweat, nausea, intense anxiety: 30 % immediately fatal, 50% fatal within one year

· destruction of muscle cells

· caused by release of free radicals, NO, response to hypoxia (inflammatory response)

· causes: atherosclerosis, thrombus, spasms 

Thrombus in Coronary Artery
Angiogram
Myocardial Infarct


· Triggered by stress, exercise

· most often after rising in the morning (risk 2x higher than any other time)

· Risk factors:

· high LDL levels (genetics>>diet!)

· obesity, diabetes, smoking, stress, lack of exercise, high blood pressure 

Myocardial Infarct


· Drug treatment

· Anticoagulants: ASS, warfarin, etc.

· (-blockers

· Ca-channel blockers

· Diuretics, ACE inhibitors (lower blood pressure) 

Conducting System of Heart

Valves

The Heart Valves

· Tricuspid=controls blood flow from the R. atrium to the R. ventricle, 3 parts

· Bicuspid (mitral)=controls blood flow from the L. atrium to the L. ventricle, 2 parts

· Pulmonary=controls blood flow from the R. ventricle to the pulmonary trunk, 3 parts

· Aortic=controls blood flow from the L. ventricle to the aorta, 3 parts

Systemic and Pulmonary
Circulation

Path of blood

· The right atrium receives blood from the inferior and superior vena cava veins, which carry deoxygenated blood.

· right ventricle pumps blood into the lungs through the pulmonary artery.

· From the lungs, blood flows from the pulmonary veins into the left atrium where it is pumped into the left ventricle.

· The blood is then pumped into the aorta

· The aorta takes blood to the body, transporting oxygen and nutrients needed by the body to function properly.

· The deoxygenated blood is collected by the inferior and superior vena cava

· Vena cavas bring the blood back to the right atrium

· The cycle goes on…

