Outline of Lecture 30 (12-16 PP; Handler)

Sodium Balance
Sodium distribution is tied to water distribution

The Na/K ATPase ensures that ICF is high K, low Na and ECF is high Na, low K


Total body water = 1/3 ECF + 2/3 ICF, with rapid water equilibration between them
Role of the kidney in sodium balance

- GFR control


- Glomerular tubular balance: change in GFR is balanced by proportional change in tubular reabsorption

- Tubular glomerular feedback: ( NaCl flow at macula densa ( afferent arteriole constriction ( ( GFR

- Most sodium regulation occurs in the distal part of the nephron (see also Lec 27)


Proximal tubule: Na/X coport and Na/H antiport, and paracellular transport


Thick ascending limb: Na/2Cl/K coport, Na/H antiport (for HCO3 reabs)



Distal convoluted tubule: Na/Cl coport, stimulated by aldosterone



Collecting duct: Na channel, stimulated by aldosterone, inhibited by ANP

- The body measures sodium by measuring “effective circulating volume”


- Location of sensors of various regulatory systems, which are redundant




Great vessels in chest: senses stretch, acts through SNS



Atria: senses stretch, acts through ANP



Carotid sinus baroreceptors: sense BP, acts through SNS and vasopressin



Renal afferent arteriole: senses BP, acts through RAAS



Hepatic sensors: senses BP, acts through SNS



- Mechanisms of effector pathways


- SNS (+ve Na reabs) ( ( contractility, ( CO, ( arteriolar resistance, ( PCT Na reabs, RAAS sensitization




- ANP (-ve Na reabs) ( ( GFR, ( Na reabs in collecting duct


- RAAS (+ve Na reabs):  AII ( ( efferent arteriole resistance, ( PCT Na reabs; aldosterone ( ( collecting duct Na reabs

Edema

- Major edematous conditions and pathogenesis



Congestive heart failure: low CO



Cirrhosis: lots of blood trapped in portal circulation



Nephrotic syndrome: ( serum albumin ( ( oncotic P ( fluid moves to interstitial space


- Normally, sodium retention does not continue in face of chronic elevated aldosterone, but in edema, aldosterone is high and there is no aldosterone escape
