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Neurohypophysis

Neurohypophysis 

· Neurohpyophysis - the posterior pituitary; derived from neural tissue

· Origin - originate in the supraoptic & paraventricular nuclei

· Composition - infundibulum & posterior pituitary are primarily nonmyelinated nerve fibers
· Secretion - secretes ADH (vasopressin, AVP) and oxytocin
ADH 

· ADH - a nine amino acid peptide, synthesized in hypothalamus as large prohomone (neurophysin)

· Cys-cys bond - two cysteine AAs in peptide cross-link to give functionality

· Vs. Oxytocin - oxytocin is a similar peptide, only 2 different AA’s, but completely different fxn

· Packaging - ADH & prohomone put into secretory vesicles, taken to nerve terminals of post. pit. & stalk

· Hypophysectomy - won’t harm ADH secretion, since some of ADH secreted into stalk

· Secretion - neural stim hypothalamic nuclei ( post. pit AP ( Ca influx ( secretory granule exocytosis
ADH Control 

· Osmolality - primary controller of ADH secretion

· Threshold - normal individuals have osmotic threshold between 280-285 mOsm/L
· Below threshold - too dilute, need to get rid of excess water ( ADH not secreted
· Above threshold - too concentrated, need to hold on to excess water ( ADH secreted
· Degree of secretion - proportional to amount of Osm above threshold

· Trigger - osmoreceptors in third ventricle, outside of blood-brain barrier

· Assumption - osmoreceptors assume if correct osmolality achieved, then correct total body water
Blood Volume & Arterial Pressure Override

· Baroreceptor stimuli - if these are present, override osmoreceptors:

· High Pressure - increased feedback on low pressure receptors, stimulate vasodilation, no ADH
· Low Pressure - decreased feedback on high pressure receptors, stimulate vasoconstrict & ADH

· Override - usually doesn’t happen (osmoreceptors usually in control), but can in shock or severe HTN

· Severity - changes in blood pressure (and thus volume) will cause dramatic changes in ADH compared to osmoreceptor effect

· Stimuli - ADH stimulated by volume depletion, emesis, stress, drugs
ADH in Circulation 

· Unbound - circulates in an unbound form, and thus has a short T1/2 (4-8 min)

· Renal Effects - causes water retention:
· Collecting ducts - become permeable to water (via aquaporins) and retain in circulation

· Sodium resorption - becomes increased in thick ascending limb (more effective concentration)

· Vascular Effects - causes increased blood pressure:

· Vasoconstriction - ADH potent vasoconstrictor, but only plays role in severe hypo/hypertension

· Cellular Effects - works on V1 & V2 receptors:

· V1 receptors - mediate vascular smooth muscle effects ( vasoconstriction

· V2 receptors - mediate renal tubular cell effects ( regulated by cAMP, allow for H2O resorb

· dDAVP - synthetic ADH, has V2 receptor effect, but no V1 effect (no BP change)
Thirst 

· Thirst Center - located in hypothalamus near supraoptic/paraventricular nuclei

· Stimulation - respond to stimulation of osmoreceptors ( cause increased thirst (angiotensin II)
· Angiotensin II - mediator of increased thirst in brain
· One-Way Mech - ↑ osmolality increases thirst, but ↓ osmolality doesn’t suppress thirst
Water Depletion Response
1) Osmolality rises due to less water than salt in body

2) Thirst & ADH stimulated by osmoreceptors in 3rd ventricle

3) Increased water intake (thirst) and decreased water excretion (ADH) restore osmolality
Water Excess - opposite, but no thirst suppression involved…

Oxytocin 

· Oxytocin - nine AA peptide, same as ADH except for 2 AA difference
· Synthesis & Storage - same as ADH; prohormone (different neurohypophysin) ( secretory vesicles

· Secretion - stimulated by suckling and uterine stretch
· Lactation - myoepithelial cells lining alveoli contract via oxytocin stimulus
· Parturition - high oxytocin levels = uterine contraction; post-partum blood loss prevention; can be used to induce labor
