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Physiology Is the study of normal functions of
living organisms.
It includes many branches like viral physiology,

bacterial physiology, cellular physiology, plant
physiology, animal physiology and human

physiology.




Body Fluids

Body composition in adults
Water 60 %

Proteins 18 %

Fats 15 %

Minerals 7 %
Carbohydrates < 1%

Water is the most important constituent.
Total body water in a 70 kg body wit.
(607100 * 70)= 42 kg

Density of water = 1.

S0 42 kg of water =42 L




Body fluids compartments

Total body water is divided into two
compartments:

Intracellular fluid 40 % of total body wt or 2/3 of
total body water.

Extracellular fluid 20 % of total body wt or 1/3 of
total body water.

ECF is further divided into
a) Interstitial fluid 75% of ECF or 15% of TBW.

b) Intravascular fluid ( plasma ) 25% Of ECF or
5% of TBW.

c) Transcellular fluid like synovial fluid, pleural
fluid, pericardial fluid,peritoneal fluid ...

This fluid is of negligible amounts.




In a 70 kg adult man

TBW=42 L

ICF= 28 L( 40% of total body wt)
ECF= 14 L ( 20% of total body wt)
ISF=10.5 L (=15% of total body wt)
Plasma=3.5 L (= 5% of total body wt)

Differences between ICF and ECF

ICF has higher volume, higher concentration of
potassium, magnesium and phosphate, sulphate
and proteins.

(potassium is the main cation)

ECF has lower volume, higher concentration of
sodium, chloride calcium and bicarbonate

(sodium is the ain cation , chloride is the main
anion)




Measurement of Body fluids
compartments

Indicator ( dye) dilution method.

A known gquantity of a substance ( dye ) is injected
and allowed to distribute in the compartment of
interest.

Sample of fluid is taken from the same
compartment to measure the concentration of
the dye. Then the volume of the compartment is
measured using the formula

Volume = Q/C
Q is the quantity of the dye injected
C is the concentration of the dye after equilibrium




Substances used to measure ECF

Saccharides : Inulin, manitol, sucrose

Radioactive electrolytes: Sodium, potassium ,
bromide

Thiosulphate and Thiocynate

Substances used to measure plasma

RISA Radioactive lodine labled Serum Albumin
Evan’s blue dye
Labled macroglobulin




ICF and ISF

ICF =TBW — ECF
ISF = ECF — Plasma

Substances used to measure plasma

RISA Radioactive lodine labled Serum Albumin
Evan’s blue dye
Labled macroglobulin




Factors affecting body fluid
compartments

1\Osmosis

2\Diffusion

3\Sodium potassium pump
A\Starling forces

5\Gibbs donnan effect

6\ Abnormalities of water balance

Osmosis

It is the movement of water molecules across a
semipermeable membrane, from a region of low
concentration of solute to a region of high
concentration of solute.




All cell membranes and capillaries are
semipermeable membranes ( permeable to water
and generally not permeable to solutes)

For osmosis to occure there should be a difference
in concentration of solutes between the two
sides of the membrane.

Osmosis

It is the movement of water molecules across a
semipermeable membrane, from a region of low
concentration of solute to a region of high
concentration of solute.




Osmolarity

Osmolarity is the number of osmoles of solute per
one liter of solution

It is used to describe concetrations of osmotically
active particles in a solution.

If a solute dissociates into ions from an ideal
solution, each liberated ion is an osmotically
active particle.

For example dissociation of one mole of sodium
chloride NaCl gives one osmole of sodium and
one osmole of chloride.

One mole of glucose ( C6H1206 ) in a solution
gives one osmole because organic substances are
non-ionizable.




The osmotically active particles can exert osmotic
pressure if they are in contact with another
solution but seperated from it by a
semipermeable mebrane

Osmolality

It is the number of osmoles per one kilogram of a
solvent.

It is more accurate than osmolarity because it
depend on mass which is not affected by
eg.pressure or temperature.
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