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Hyponatraemia: Definition

Low serum [Na*] < 135 mEqg/L (mmol/L)"

May have low, normal or high Two primary factors to evaluate:
total body sodium Na* deficit and water surplus?
Not due to lab artifact! " Na* deficit: With non-renal
causes, the urine [Na‘] is usually
High glucose (and hypo-insulinaemic) < 15 mmol/L

High lipids/proteins (if using flame

photometry) Water surplus: No longer

excrete the maximum volume
Mannitol, maltose, glycine (0.5-1 L/hr) of the most dilute

_ urine (around 60 mOsm/kg H,0)
Permeable osmolites do not cause

hyponatraemia’

Ethanol, mannitol, ethylene glycol

BUN
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Generation of medullary hypertonicity
Normal function of the thick
ascending limb of loop of Henle
Urea delivery

Normal medullary blood flow

Urine

Determinants of delivery of
NaCl to distal tubule:

GFR

Proximal tubular fluid and
solute (NaCl) reabsorption

- NaCl movement

Collecting system water
permeability determined by
Presence of arginine vasopressin
Normal collecting system

Solute concentration

concentration

¢ Glomerular
filtration rate

¢ Sodium
reabsorption

* Urea delivery

* Water
reabsorption

— Vasopressin

~ Aquaporin




Vasopressin (AVP, ADH)

Nonapeptide hormone synthesised in the hypothalamus
Released into the circulation by the posterior pituitary

V,, vascular receptor:
Vasoconstriction

Increased peripheral vascular resistance, afterload

V, renal tubular receptor:

Water retention
Increased intra- and extra-cellular volume overload

Hyponatraemia



Plasma vasopressin levels are inappropriately
elevated in most patients with SIADH
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Mechanism of action of V, antagonists

Replacing/overlapping with vasopressin in the binding pocket
of the vasopressin V, receptor

Inducing a loss-of-function of the V, receptor: analogy with
Nephrogenic Diabetes Insipidus due to mutations in the
vasopressin V, receptor gene

No stimulation of intracellular cAMP in response to
vasopressin, no insertion of aquaporin 2 water channels in the
luminal membrane in response to vasopressin

Therefore an aquaretic state is induced with excretion of
electrolyte-free water and correction of hyponatraemia'>
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