Dr. Winstead’s Outline of the Heart and Circulatory System
The Heart is a muscular structure that pumps blood through the cardiovascular system.

Recall the cardiovascular system consists of the

1. heart


2. circulatory system


3. lymphatic system

The heart is really a double pump consisting of a left heart and a right heart fused together to pump blood through two circuits.

1. Pulmonary circuit – right heart and lung blood vessels.

2. Systemic circuit – left heart and body blood vessels.

The heart consists of four chambers.

Pathway of blood through the heart
Right Atrium
Tricuspid Valve
Right Ventricle
Pulmonary Valve
Pulmonary Artery
Lungs
Pulmonary Vein
Left Atrium
Bicuspid Valve = Mitral Valve
Left Ventricle
Aortic Valve
Aortic Artery

Cardiac Cycle

1. Blood flows into atria

Into right atrium from the body


(oxygen-poor blood)

Into left atrium from lungs


(oxygen-rich blood)

2. Both atria pump and blood flows into ventricles from atria – left to left and right to right.

3. Both ventricles pump and blood flows from ventricles into arteries.

Heart rate determined by 3 factors:

1. Intrinsic, inherent rate – controlled by automatic muscle contraction of the pacemaker = sinoatrial node in right atrium.  (All individual muscle cells can contract on their own, but the S-A Node coordinates them.)

About 70 beats per minute.

2. Nerve control.

   a) Some nerves increase the rate

(sympathetic nervous system)

   b) Some nerves decrease the rate
   (parasympathetic nervous system)

3. Hormone control.


e.g., increase by 


adrenalin = epinephrine.

Circulatory System
Note systemic circuit illustration.

A. Arteries – carry blood away from the heart.

Have large diameters and muscular, thick walls.

Blood pressure is the force exerted by the blood against the walls of the blood vessels.

The highest pressure in the system is in the arteries.
B. Arterioles – smallest arteries and regulate blood flow into each tissue region of the body – by changing the diameter of the arterioles.
C. Capillaries – smallest blood vessels and walls consist of a single layer of cells.

Every living cell is in direct contact with a capillary. 

Exchange of nutrients, wastes, and gases occur in a capillary bed (illustration).

D. Venules – smallest veins that transport oxygen-poor blood from tissues toward the heart – control flow of blood out of capillary bed.

E. Veins – transport blood back to heart.

Low blood pressure in veins.

Thin walls.

Muscles surrounding the veins compress the veins to help move blood.

Have one-way valves inside to prevent backflow of blood.

Lymphatic System 

 - a separate, second vessel network.

 - an alternate route for excess fluids between cells to move into the blood stream – a major means of
       preventing swelling of tissue.

 - important for the removal of proteins that have leaked into the extracellular fluid from the blood.

 -  recall that extracellular fluid is the same as plasma minus the proteins.

 - contains lymph nodes packed with lymphocytes that function in the immune response.

 - lymph flows only one way from the lymphatic capillaries back toward and into the circulatory system.

System Components
 1. Lymphatic capillaries
     small tubes that absorb excess extracellular fluid and protein from body tissues
     also major means of absorbing fat from the intestines.

2. Lymphatic vessels
     main transporting tubes for the lymph fluid.
3. Lymph nodes
     A natural swelling in the system that filters out disease organisms and contain lymphocytes that are
     involved in the destruction of disease organisms.

4. Lymphatic duct
     large lymphatic vessel that conducts lymph fluid into the circulatory system into a vein in
     your shoulder.
