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physiology of Na regulation  

• primary cation in ECF which determines ECF osmolarity
• NA BALANCE REGULATION
1. Na balance (Na excretion = Na intake)
2. Positive Na balance: increase Na retention → Na in ECF → ECF expansion →
increase blood volume and blood pressure
3. Negative Na balance: increase excretion of Na - decrease Na in ECF → ECF
contraction → decrease blood volume and blood pressure
4. Na is filtered freely from the glomerulus and reabsorbed from the tubular system
5. Some of Na is excreted in urine

• Effective arterial blood volume (EABV)
1. Any change in EC will cause a parallel change in EABV
2. Edema: fluid filtered into interstitial space → increase ECF → increase EABV
(increase BP) → Na excretion altered by kidneys (attempts to restore normal EABV)
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physiology of Na regulation  

• Atrial Natriuretic peptide (ANP)
• Released from atrial myocytes in response to high blood volume and atrial
pressure
• ANP causes:
1. vasodilation and inhibition of  Na+ reabsorption at the renal collecting tubule
2. Dilates afferent renal arterioles and constricts efferent arterioles, promoting
diuresis and contributing to the "aldosterone escape" mechanism.
3. Acts opposite to angiotensin 2

• Brain Natriuretic peptide (BNP)
1. Released from ventricular myocytes in response to increased tension.
2. Similar physiologic action to ANP
3. Useful for diagnosing heart failure
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physiology of  K+  regulation  
• Potassium (K+): primary intracellular cation (98%)
• Regulates intracellular osmolarity
• Concentration gradient across cell membrane establishes resting membrane potential, essential for
excitable cell function (e.g. myocardium)
• Potassium (K+) is regulated mainly via Na+/K+ ATPase pump
• Kis filtered freely from the glomerulus and reabsorbed from the tubular system
• Some of Kis excreted in urine



DEFINITION





Sendrome of

inappropriate

antidiuretic

hormone secretion

Hypothyroidism

Adrenal

insufficiency

Stress

Drug use

Reset osmostat Renal failure

Hypotonic hyponatremia
(Serum osmolality <280 mOsm per kg)

Hypovolemic
(decreased total body water

and sodium level)

Euvolemic
(increased total body water, normal

total body sodium level)

Hypervolemic
(increased total body water)

Urinary sodium
>20 mEq per L

Urinary sodium
<20 mEq per L

Urinary osmolality
>100 mOsm per kg

Urinary osmolality
<100 mOsm per kg

Variable urinary
osmolality

Urinary sodium 
<20 mEq per L 

Urinary sodium
 >20 mEq per L

Renal loss
Diuretics

Mineralocorticoid
deficiency

Extrarenal loss
Vomiting
Diarrhea

Third spacing
Bowel obstruction

Primary polydipsia
Low solute intake

Heart failure
Cirrhosis

Nephrosis
Hypoalbuminemia

Hypotonic hyponatremia















Isotonic hyponatremia (pseudo hyponatremia)























Central DI Nephrogenic DI

Definition Low ADH ADH resistancce

ADH Level LOW NORMAL

Water deprivation test Urine remains diluted Urine remains diluted

Desmopressin test Concentrated urine Diluted urine

Treatment Desmopressin (DDAVP)
HCTZ

Indomethacin                
Low sodium diet
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