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Physiology I - Lecture 1 

Body Fluids 
October 2021 

 
Definition 
Physiology is the scientific study of how organisms, organs, their cells and 
biomolecules carry out their functions in a living system.  
In human, it is called human physiology. 
 
Learning Objectives of the first lecture (Body Fluids) 

To discuss the types and compartments of body fluids 
To explain the differences between intra- and extra-cellular fluids and 
their clinical relevance 

 
Composition of the human body 

The composition of a young adult is: 
60% water  
40% Others: 
         - Proteins 18% 
         - Fat           15% 
         - Minerals   7% 

 
Water (Total Body Water, TBW): 60% 

1/3 of total body water (20% of body weight) is:  Extracellular 
2/3 of total body water (40% of body weight) is:  Intracellular  

 

The Extracellular Fluid (20% of total body weight) 
Out of this 20%: 
         3/4 (15%) outside blood vessels (interstitial fluid) 
         1/4 (5%) inside blood vessels (plasma) 
Proteins are more in plasma than in interstitial fluid. 
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Other types of ECFs (Transcellular):  
Cerebrospinal fluids (CSF) surrounding the brain and spinal cord 
Lymph 
Aqueous humor in the eye 
Synovial fluid in the joints 
Pleural, pericardial, peritoneal fluids 

 
Factors affecting body water content 

 Fat: water less in fatty cells 

 Gender: Total body water is lower in women 

 Age: Total body water decreases with increasing age (75% in 
infants, 60% in adults, 45% in old age) 

 Organ type (Brain 80%, liver and muscles 70%, blood 50%, bones 
25%, teeth and fat 10%) 

 
The ratio of ECF to ICF is greater in infants and children compared with 
adults, thus, dehydration develops more rapidly in children than adults. 
 
All body fluids have the same pH (7.4) which is slightly less inside cells  
because of the metabolic processes. 
 
All body fluids have the same osmolarity but differ in their ionic 
concentration (Osmolarity is the number of solute particles per liter of 
solvent) 
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Plasma osmotic pressure  
(Also called plasma colloid osmotic pressure, or plasma oncotic pressure) 

 Prevents water loss from blood capillaries 

 It is opposed by the hydrostatic pressure of the blood 
Plasma colloid osmotic pressure is: 28 mmHg 
          - 19 mmHg due to proteins (mainly albumin) 
          - 9 mmHg due to sodium 
 
Hydrostatic Pressure 

The hydrostatic pressure of blood is the pressure exerted by blood against 
the walls of the blood vessels by the pumping action of the heart. 
(Hydrostatic pressure is especially important in the nephrons of the kidneys 
to ensure proper filtration to form urine, and also for tissue perfusion) 
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Water loss may occur through: 

GIT (vomiting, diarrhea) 
Kidney (diuresis) 
Skin (sweating) 
Lungs (breathing) 

 

Processes that regulate body fluids 
1. Diffusion: is the movement of water and dissolved substances from 

an area of high pressure to an area of low pressure without the need 
for energy.(Net pressure = Hydrostatic pressure – Osmotic colloidal 
pressure( 

2. Filtration: is the transfer of water and dissolved substances from 
blood to interstitial tissue or to a space such as renal tubules. It is in 
one direction (diffusion both directions) 

3. Others: e.g. active processes requiring energy such as sodium-
potassium pump 

 
Organs regulating body fluids 

1. Brain (thirst center in hypothalamus, antidiuretic hormone from 
pituitary glands) 

2. Adrenal gland (through hormones such as aldosterone and cortisol) 
3. Kidney 


