Body fluid compartment:-
Objectives

1. What are the fluid compartments?

2. Define hematocrit.

3. What is the meaning of Donnan effect?

4. Measurements of body volumes 

1. intracellular fluid 

2. extracellular fluid 

a. interstitial fluid 

b. blood 

3. Transcellular fluid which is present in the synovial fluid, peritoneum, pericardium, intraocular and cerebrospinal space is about 1-2 litters.

Output

Kidneys, lung, skin, sweet glands &feces                intake


	Plasma 3 litters

	     Capillary membrane

	Interstitial fluid 11 litters

	Cell membrane

	Intracellular fluid 

28 litters


        Lymphatic

       Water average is about 60% of the body weight, which equal to 42 liters in normal 70 kg adult human. This percent changes according to age, sex and degree of obesity. Water changes with fat distribution as in female that normally has much fat than male. Therefore has less water than male .fluid in older person less than in younger because increases fat in older person.
      Intracellular fluid constitute about 40 % of the total body weight .the concentration of intracellular constituents of the cells is equal in all cells even of different animals.
       Extracellular fluid compartments constitute about 20 % of the body weight.

Interstitial fluid constitutes about 3\4 of the extracellular compartment.

Plasma constitutes about 1\4 of the extracellular compartment.

       Plasma communicates with the interstitial fluid through pores in the capillaries, which is highly permeable to all substances except proteins.

     Blood volume contains intracellular and extracellular fluid (regarding RBCs), with average bout 8% of body weight  or about 5 liters ,60% plasma and 40% RBCs.

Hematocrit:

    It is the fraction of RBC after centrifuging the blood (RBC in the bottom and plasma at the top), in man it is 40% (0.40) in women ,36%(36.0)it may decrease in anemia to as low as 0.10 which is the minimum to sustained life and may increase to as0.65 or more in patient with polycythemia.
     Protein is in higher concentration in plasma than intracellular fluid due to low permeability and (-ve) charge of the protein.

Donnan effect:

  The concentration of positively charged ions (cations) is slightly greater about (2%)in the plasma than the interstitial fluid ,this effect the following :

1. Extra amount of cations (+ve) as Na and K hold together with the (-ve) proteins in the plasma.

2. the (-ve) proteins repel the anions (-ve)in the plasma to the interstitial fluid that has a high concentrations of anions.
   For practical purposes ion concentrations in the plasma and interstitial fluid is equal 

Intracellular fluid contains no Ca.

Measurements of body volumes 

Indicator dilution principle 

This is by placing a substance as indicator in the fluid and allows this substance to disperse completely and evenly to the fluid and then we measure or calculate this substance in this fluid by chemical analyses or photo electrically.
    Indicator mass A=volume A *concentration A

                            (B)            (B)                        (B)
Volume A*concentration A=volume B*concentration
We must ensure that 

1. indicator dispersed  evenly

2. indicator is not metabolized 

3. indicator is dispersed only in the compartment

   1.     Measurement of total body water;
       Radioactive water 3H2O (tritium) or heavy water (deuterium) is used to calculate total body water after injection intravenously; antipyrine is very lipid soluble can penetrate cell wall membrane rapidly.

   2.     Measurement of extracellular fluid volume:

      We use radioactive Na, radioactive Cl… that is dispersed uniformly to the plasma and interstitial fluid but do not pass intracellular.

3.  calculation of intracellular volume :

Intracellular volume =total body water –extracellular volume 

4. measurement of plasma volume 

We use substance that do not penetrate capillary membrane but remains in vascular system after injection like serum albumin labeled with radioactive iodine (Iodin125-albumin) or as Evans- blue dye (T1824)
5. measurement of interstitial fluid  volume
     Interstitial fluid volume=extracellular fluid volume-plasma volume

6. measurement of blood volume
a.    Total blood volume=plasma volume\1—hematocrit

b.    by injection of RBC labeled with radioactive chromium (Cr51)

