Fluid, Electrolyte, & Acid-Base Balance

Total body water volume =

40 L, 60% body weight (D) Excessive (@) ECF osmotic
Extracellular fluid volume = loss of HO pressure rises
15 L, 20% body weight from ECF by osmosis;
cells shrink

Intracellular fluid volume = Interstitial fluid Plasma
25 L, 40% body weight volume =12 L, volume =
80% of ECF 3L,
20% of - P
ECF

(a) Mechanism of dehydration
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(b) Mechanism of hypotonic hydration (water intoxication)
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Key to symbols: ‘g
Na+ = Sodium = 80
. @°
K+ = Potassium  ©
Ca?+ = Calcium 8
Py _ o 60
Mg2+ = Magnesum 2 ~
HCO; = Bicarbonate g
cl- = Chloride = 40
2

HF'O42’ = Phosphate
5042- = Sulfate
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Na* K+ Ca2t Mg2+ HCO; Cl- HPOZ- | Organic |
§02-acids Protein
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CO, and metabolic wastes
move out of cells
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Homeostatic plasma
levels of Na+ and K+
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Kidneys clear plasma filtrate
of nitrogenous wastes; ion
excesses, elc.

1 Na+ concentration in
plasma (fosmolality)
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. Negative hypothalamus _
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H inhibits Posterior pituitary
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Feces 4%
Sweat 8%
Insensible
losses via
skin and

lungs 28%

Metabolism 10% 250 ml
Foods 30%
2500 ml

Beverages 60% 1500 mi Urine 60%

... T Plasma volume;
1 osmolality
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Average intake Average output
per day per day . L
Filtrate in
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PCT cell Perit
capilla
HCOz+ Nat alilts
Dalcreaaed X . lr;creased volume, ¥
volume g o
l of extracellular ‘ ‘osmoreceptors ) ) fluid I -D-NE‘"
fluid in hypathalamic Sensation of thirst; HCO = »HCO
Increased thirst center WP person seeks Decreased Lo 3
osmolality of drink osmolality of @
extracellular fuid extracellular fluid H,C0, H,COs
Decreased Carbonic Carbonic
. saliva ) Dry mouth ® anhydrase || anhydrase T@
Key: secretion Water absorbed from H;0 + CO, CO; g2
) - Stimulation gastrointestinal tract o
o
=) < Inhibition -
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Key:
==# = Primary active transport == = Passive transport
(diffusion)

- = # = Secondary active transport @ = Protein carrier
© BENJAMINCUMMINGS



