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Lecture 4 Alterations in Fluid,
Electrolytes, and
Acid Base Balance

Part 1 Body Fluid
Mechanics

Fluid, Electrolyte,
and Acid Base

Total Body Water

� Newborn-75%
� Adult

– Male (20-40 yrs)-60%

– Female (20-40)-50%

� Elderly-45-50%
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Graph

Body Water Regulation

� Controlled by osmosis and hydrostatic
pressure: DYNAMIC!

� Sodium=largest regulator of H2O movement
within body; water follows; not effective
osmole!

� Total body water balance controlled by thirst
and ADH

� Sodium regulated by aldosterone
� Normal H2O intake/day=2500 cc

Osmotic Regulation

� Controlled by Antidiuretic Hormone (ADH)
– Hypothalamus synthesizes after osmoreceptors

sense osmolality and thirst
– Regulates renal collecting duct permeability

causing increased water reabsorption
– Large ECF loss needed to stimulate thirst and

ADH release (hemorrhage manifestation-thirst)
– Increased ADH causes increased H2O

reabsorption, increased urine osmolality, and
increased renal collecting duct permeability
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Process of Osmosis

Process of Osmosis

Process of Osmosis
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Tonicity of Solution Effects on
RBCs

Factors Influencing Fluid Exchange Between Blood Vessels and Tissues

Filtration
Hydrostatic pressure
in>out

  Water moves down
hydrostatic
 pressure gradient
through
semipermeable
 membrane to outside

              Inside hydrostatic
              pressure=outside
              No further net 
              water movement


