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Learning Objective

• To understand body fluids and its composition









Water content in tissues











• Ionic composition of plasma and interstitial 
fluid same

• High concentration of Protein in plasma

• Positive charged ions high in plasma due to 
negatively charged proteins

• Negatively charged ions less in plasma 











Tissue fluid

• Fluid in intercellular space

• 20% of body fluid

• Fluid exchange between intravascular and 
interstitial compartments occurs only at the 
level of capillaries.

Function:

• Medium for exchange of substances like
nutrients,Co2,O2,Metabolic wastes between
cells and blood



Formation of tissue fluid

Factors affecting

• Permeability of capillaries

• Dissusion

• Filtartion and absorption

• Metabolic activity of tissuesa





Starling’s forces

• Hydrostatic pressure gradient

• Osmotic Pressure gradient

Hypothesis

• Net filtration through capillary membrane is
proportional to hydrostatic pressure gradient
across the membrane minus the oncotic
pressure difference



• Effective hydrostatic pressure=Capillary HP (37 
mmHg)-Interstitial fluid HP(0mmHg)

• Effective osmotic pressure= Colloidal OP of 
plasma (25 mmHg)-Colloidal OP of interstitial 
fluid (0mmHg) 

• Effective filtration pressure=EHP-EOP





• Fluid moves out of entire lentgh in renal 
glomerulus

• In intestine fluid moves into the entire 
capillary

• Pulmonary capillaries filtration does not 
occurs



Concentration of body fliuds

Concentration of body fluids is expressed in 
three ways:

1. Osmolality

2. Osmolarity

3. Tonicity.



• Osmolality is expressed as the number of

particles (osmoles) per kilogram of solution

(osmoles/kg H2O).

• In simple words, it is the concentration of

osmotically active substance in the solution.



• Osmolarity is another term to express the

osmotic concentration. It is the number of

particles (osmoles) per liter of solution

(osmoles/L).



Tonicity

• The ability of an extracellular solution to make

water move into or out of a cell by osmosis is

known as its tonicity.

• Tonicity is a bit different from osmolarity

because it takes into account both relative

solute concentrations and the cell

membrane’s permeability to those solutes.



In terms of tonicity, the solutions are classified into

three categories:

i. Isotonic fluid

ii. Hypertonic fluid

iii. Hypotonic fluid.

i. Isotonic Fluid

Fluid which has the same effective osmolality (tonicity)

as body fluids is called isotonic fluid.

Examples are 0.9% sodium chloride solution (normal

saline) and 5% glucose solution.





Signs and symptoms

Mild and moderate dehydration

1. Dryness of the mouth

2. Excess thirst

3. Decrease in sweating

4. Decrease in urine formation

5. Headache

6. Dizziness

7. Weakness

8. Cramps in legs and arms.



Severe dehydration

1. Decrease in blood volume

2. Decrease in cardiac output

3. Low blood pressure

4. Hypovolemic cardiac shock

5. Fainting.



Very severe dehydration

• 1. Damage of organs like brain, liver and 
kidneys

• 2. Mental depression and confusion

• 3. Renal failure

• 4. Convulsions

• 5. Coma.



Oral rehydration therapy

• ORS was formulated by World Health
Organization (WHO).

• This solution contains anhydrous glucose,
sodium chloride, potassium chloride and
trisodium citrate.

• In case of very severe dehydration, proper
treatment is the intravenous administration
of necessary water and electrolytes.



WATER INTOXICATION OR OVERHYDRATION

• Water intoxication is the condition

characterized by great increase in the water

content of the body.

• It is also called overhydration, hyperhydration,

water excess or water poisoning.



• Fluid status assessment-plasma Na 
concentration

• Normal-142meq/L

Decreased-Hyponatremia

• Diarrhoea, Vomiting

• Diuretics

Increased-Hypernatremia-Diabetes insipidus
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