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-Osmosis:-  

-Is the diffusion of water across a membrane . 

-Cell membranes in the body are highly permeable to water & whenever there is 

a higher concentration of solute on one side of the membrane , water rapidly 

diffuses across the membrane. 

-So, osmosis is the flow of water across a semipermeable membrane from a 

solution with low solute concentration to a solution with high solute 

concentration. 

-The osmotic pressure increases when the solute concentration increases. 

-The higher the osmotic pressure of a solution, the greater the water flow into it. 

-Osmolarity is the concentration of osmotically active particles in a solution. 

-Isotonic , hypotonic & hypertonic fluids:- 

 

- Solutions that contain the same concentration of water and solutes as the 

cell cytoplasm are called isotonic solutions. 

- the cells will not shrink or swell is placed in this solution. 

-Example of isotonic solutions are: - 

-0.9% Nacl & a 5% glucose solution. 

- A hypertonic solution contains a higher concentration of solutes compared to 

another solution. 

 -In this case , greatly concentrating intracellular fluid & shrinking the cell. 

- A hypotonic solution contains a lower concentration of solutes compared to 

another solution. 

- , causes water to flow by osmosis into the cell until the intracellular fluid has 

about the same concentration as the extracellular fluid , or until the cell bursts 

from excessive swelling. 

 

-Edema:- 
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-Edema refers to the presence of excess fluid in the body tissues. 

-In most instances , edema occure mainly in the extracellular fluid compartment 

, but it can involve intracellular fluids as well . 

 

1-Intracellular edema:- 

-Can occure when the cell membrane is damaged or when there is inadequate 

nutrition to the cells. 

-When this happens, sodium ions are no longer efficiently pumped out of the 

cells , & the excess sodium ions inside the cells cause osmosis of water into the 

cells. 

 

2-Extracellular edema: - 

-Is more common than intracellular edema . 

-Occurs with accumulation of fluid in the interstitial spaces. 

-There are two general causes of extracellular edema:  

(1):- Abnormal leakage of fluid from the plasma to the interstitial spaces across 

the capillaries. 

(2):- Failure of the lymphatics to return fluid from the interstitium back to the 

blood. 

-The most common clinical cause of interstitial fluid accumulation is excessive 

capillary fluid filtration. 

 

-Factors that can increase capillary filtration & cause interstitial 

fluid edema:- 

 

1-Increased capillary filtration coefficient , which allows leakage of fluid & 

plasma proteins through the capillary membranes , this can occur as a result of 
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allergic reactions ,  bacterial infections , & toxic substances that injure the 

capillary membranes. 

2-Increased capillary hydrostatic pressure , which can result from 

obstruction of a vein , excess flow of blood from the arteries into the capillaries 

, or heart failure , the heart fails to pump blood normally from the veins into the 

arteries. 

3-Decreased plasma colloid osmotic pressure , which can occur as a result of 

failure of the liver to produce sufficient quantities of plasma proteins , loss of 

large amounts of proteins into the urine in certain kidney diseases , or loss of 

large quantities of proteins through burned areas of the skin. 

 

Daily Intake of Water:- 

-Water is added to the body by two major sources:-  

(1):- it is ingested in the form of liquids or water in the food, which together normally 

add about 2100 ml/day to the body fluids.  

(2):- it is synthesized in the body as a result of oxidation of carbohydrates, adding 

about 200 ml/day. -This provides a total water intake of about 2300 ml/day.-Intake of 

water, however, is highly variable among different people and even within the same 

person on different days, depending on climate, habits, and level of physical activity, 

 

Daily Loss of Body Water:- 

-Insensible Water Loss:-  

-Some of the water losses cannot be precisely regulated. -For example, there is a 

continuous loss of water by evaporation from the respiratory tract and diffusion 

through the skin, which together account for about 700ml/day of water loss under 

normal conditions.   

          -This is termed insensible water loss because we are not consciously aware of it, 

even though it occurs continually in all living humans. 
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-The insensible water loss through the skin occurs independently of sweating and is 

present even in people who are born without sweat glands; the average water loss by 

diffusion through the skin is about 300 to 400 ml/day.  

-This loss is minimized by the cholesterol-filled cornfield layer of the skin, which 

provides a barrier against excessive loss by diffusion.  

 

-Insensible water loss through the respiratory tract averages about 300 to 400 

ml/day.  

. 

 -In cold weather, the atmospheric vapor pressure decreases to nearly zero , 

causing an even greater loss of water from the lungs as the temperature 

decreases. This explains the dry feeling in the respiratory passages in cold 

weather. 

 

Fluid Loss in Sweat:- 

-The amount of water lost by sweating is highly variable , depending on physical 

activity and environmental temperature.  

-The volume of sweat normally is about 100 ml/day, but in very hot weather or 

during heavy exercise, water loss in sweat occasionally increases to 1 to 2 

L/hour.  

-. 

Water Loss in Feces.  

-Only a small amount of water (100 ml/day) normally is lost in the feces. -This 

can increase to several liters a day in people with severe diarrhea. -For this 

reason, severe diarrhea can be life threatening if not corrected within a few 

days. 

 Water Loss by the Kidneys:-- 
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The remaining water loss from the body occurs in the urine excreted by the 

kidneys.                   

 -There are multiple mechanisms that control the rate of urine excretion.    

-In fact, the most important means by which the body maintains a balance 

between water intake and output, as well as a balance between intake and output 

of most electrolytes in the body, is by controlling the rates at which the kidneys 

excrete these substances.  

-For example, urine volume can be as low as 0.5 L/day in a dehydrated person 

or as high as 20 L / day in a person who has been drinking tremendous amounts 

of water.-  


