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Circulation and gas exchange 
 

Valves: 

Four valves in the heart, each consisting of flaps of connective tissue, prevent  

backflow of blood when the ventricles contract. 

 

 

 

 

 

-Semilunar valves, are located at the two exists of the heart (Aorta and 

pulmonary arteries). 

- A defect in one or more of the valves causes a condition known as a heart 

murmur, which may be detectable as a hissing sound when a stream of blood 

squirts backward through a valve. 

Blood vessel structure: Fig. 38.7 P827 

 

 

 

 

 

 

 

 

 

 

The lymphatic system returns fluid to the blood and aids in body 

defense: 

-So much passes through the capillaries that the cumulative loss of fluid adds 

up to about 4L per day. 

-Some leakage of blood protein. 

Atrium Ventricle 

Atrioventricular 
valve  (AV) 
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-The lost fluid and proteins return to the blood via the lymphatic system (Fig. 

39.4. P855. 

-Fluid enters this system by diffusing into tiny lymph capillaries that are 

intermingled among capillaries of the cardiovascular system. 
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-Lymph, is colorless fluid the same as interstitial fluid. 

The difference between lymph and plasmas follow: 

1. Proteins: lymph contains less proteins 3.5gm/100cm3, while plasma 

contains 7 gm/100cm3. 

2. Clotting: lymph contains less fibrinogen. 

3. Electrolytes: especially Ca++ less than in plasma. 

 

-Edema, a condition occurs when interstitial fluid accumulates rather than 

return to the blood by the lymphatic system in tissues and cavities swollen. 

One cause of edema is severe dietary protein deficiency. 

-Lymph vessels, like veins, have valves that prevent the black flow of fluid 

toward the capillaries. Lymph vessels depend mainly on the movement of 

skeletal muscle s to squeeze fluid a long. 

-Along a lymph vessel are specialized swellings called lymph nodes. By 

flitering the lymph and attacking viruses and bacteria, lymph nodes play an 

important role in the bodys defense.  

-Inside a lymph node is a honeycomb of connective tissue whose spaces are 

filled by W.B.Cs specialized for defense. 

-Lymph functions: 
1. Carry on proteins from interstitial fluid to blood again. 

2. Carry on microbs from tissues to lymph nodes. 

3. Carry on amino caids absorbed from intestine to blood. 

Lymphatic system functions: 

1. Return back protein to blood circulation. 

2. Prevent accumulation of interstitial fluid and edema where it transfer 

these fluids to venules ends. 

3. Remove metabolism products. 

4. Body defense. 
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Blood is a connective tissue with cells suspended in plasma: 

-Vertebrate blood is a type of connective tissue consisting of several kinds of 

cells suspended in a liquid matrix called plasma. The human body contains 

about 4-6 L of blood.  

-Blood cells can be separated from the plasma by spinning the whole blood in 

a centrifuge. 

-Cellular elements (Cells and cell fragments), which occupy about 45% of 

the volume of blood. (Fig. 38.12.P832). 

Plasma: 

Blood plasma is about 90% water. The dissolved solutes, inorganic salts 

reffered as electrolytes, and present in the plasma in the form of dissolved 

ions. 

-The combined concentration of these ions is important in maintaining osmotic 

balance of the blood. Some of these ions also help buffer the blood, which 

has a pH of 7.4 in humans. 

-The ability of muscles and nerves to function normally depends on the 

concentration of key ions in the interstitial fluid. 

-The kidney maintains plasma electrolytes at precise concentrations, an 

example of homeostasis. 

-Classes of solutes: 

1.Plasma proteins: 
- Plasma proteins, which acts as buffers against pH changes. 

- Help maintain the osmotic balance between the blood and the interstitial 

fluid. - Contribute to the blood viscosity. 

- Some proteins serves as escorts for lipids, which are insoluble in water and 

can travel in blood only when bound to protein. 

2. Immunoglobulins: 

Are the antibodies that help fight viruses and other foreign agents that invade 

the body. 
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-Fibrinogen, plasma protein, which are clotting factors that help plug leaks 

when blood vessels are injured. Blood plasma that has had these clotting 

factors removed is called serum. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 
 
 

The formation of blood cells and platelets: 

The cellular elements of the blood (erythrocytes, leukocytes and platelets) 

wear out and are replaced constantly throughout  a person's life.  R.B.C.s life 

about 3-4 months, then destroyed by phagocytic cells present in liver and 

spleen.  

Fig. 38.13/ P833. 
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Question: 

1. Write what do you know about Atherosclerosis. 

2. Write what do you know about Hypertension. 
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