Normal Tubular Function
Kidney reabsorbs 99% of ultrafiltrate.  The fine-tuning of solute reabsorption occurs in the 
collecting ducts.  

Proximal tubule is controlled by AGT-II and NE, which both affect the GFR.

Collecting duct is controlled by aldosterone and ANP.

The ascending loop of Henle and the distal tubule both dilute the urine by reabsorbing sodium 
without water.  If ADH is not present in the collecting duct, this dilute urine will be excreted.
(Raymond removed image of ion exchange in different parts of the nephron, and graph of fraction remaining down the nephron of different soluble components.)

Proximal Tubule reabsorbs the bulk of water, sodium, potassium, chloride, HCO3, glucose, and AA.
The main effector is Angiotensin II (both directly and via GFR).
Sodium reabsorption is coupled to glucose, and is in exchange for H+.
(Raymond removed image of effects of angiotensin II.) 
Loop of Henle
Descending loop reabsorbs water, but not solutes.

Ascending loop (pictured below) reabsorbs sodium, chloride, and potassium, but not water. 
Reabsorption uses a unique three-way symporter.  It is responsible for diluting the filtrate.
(Raymond removed image showing K shunt.)
Distal Tubule reabsorbs sodium and chloride, but not water.  It is also important for diluting urine.
The main effector is Aldosterone, which upregulates the number of sodium/chlorine co-transporters.

(Raymond removed image showing NaCl transport in a tubule cell.)
Collecting Duct does many things.  The principal cells reabsorb sodium and excrete potassium.  The main effector is Aldosterone.  Principal cells also reabsorb water in the presence of 
ADH/Vasopressin.  Water reabsorption is inhibited by ANP.
The intercalated cells excrete acid and reabsorb HCO3, also under the control of aldosterone.

Without ADH, dilute urine is excreted.  With ADH, the high concentration in the interstitium 
sucks water through aquaporins and concentrates the urine.

(Raymond removed image showing effects of aldosterone and renal GFR autoregulation.)


















