Outline of Lecture 34 (12-18 PP; Eustace)

Osmolality

Estimating osmolar status

Osmolality (conc of dissolved particles); Estimated = 2*Na + Glc/18 + urea/2.8

Tonicity (conc of impermeant particles, that are actually osmotic); Estimated = 2*Na

Osmolal gap = measured minus estimated osmolality (nl=10); an osmolal gap suggests poisoning

Estimated TBW = 0.5 (men) or 0.6 (women) times weight (kg)

Original TBW = current TBW * current [Na] / original [Na]


Water deficit = original TBW – current TBW

Normal osmolar homeostasis involves two types of regulation


Osmoregulation


Sodium regulation
Regulates
osmolality (free water: solute)
effective circulating volume (total body Na)
Sensor

hypothalamic osmoreceptors
carotid, atria, afferent glom aterioles

Effectors
ADH, thirst


SNS, RAAS, ANP, pressure naturesis

Result

water excretion and intake

sodium excretion

Abnormalities
hypo or hypertonicity

edema or volume depletion
Chronic osmolar problems must be corrected slowly


In order to avoid swelling or collapse, the brain adapts to chronic osmolar disturbances by appropriately adjusting intracellular osmolarity.  Reversing this adjustment is a slow process and if a dysnatremic state is corrected quickly, it could result in central pontine myelinolysis.
	Hyponatremia (low Na/water ratio)



	Hypovolemia
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Non-renal (eg vomiting, diarrhea)
Renal (excessive diuresis)


	Euvolemic
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SIADH (section 3/Lec 29)
Hypothyroidism

Glucocorticoid deficiency
	Hypervolemic
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Edema (CHF, cirrhosis, nephrotic syndrome, renal failure)

	Hypertonic hyponatremia: due to dilutory effect of non-sodium solute, e.g. glucose in hyperglycemia with inadequate insulin

	
	
	

	Hypernatremia (high Na/water ratio)



	Hypovolemia
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Loss of hypotonic fluid (eg vomiting, diarrhea, burns)
	Euvolemic
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Diabetes insipidus (central or nephrogenic) (section 3/Lec 29)
	Hypervolemic
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Excessive hypertonic intake

Hyperaldosteronism

Cushing’s syndrome

	Hypernatremia is always hyperosmolal
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