1) Mandatory Reabsorption (80%) – previously discussed.  Approximately 144 L/day are reabsorbed here.

a) The fluid then moves down the descending limb and to the ascending limb.  Here sodium leaves via sodium pumps.  The first pumps pump out about 50% of the sodium, the next do the same except they do less work than the first.  This creates an osmotic gradient on the outside of the ascending limb since about 1200 particles/L leave in the beginning of the ascending limb, while only about 300 particles/L leave once the fluid reaches the DCT.  This osmotic gradient (or the concentration of sodium in a liter of fluid) is discussed further in facilitated Reabsorption.  Note that in the ascending limb, water DOES NOT LEAVE (as it does in the PCT via osmosis).  The walls are too thick for this to occur.

i) 300 particles/L (300 mUsm/L) – isoismotic, or same concentration as blood

2) Facilitated Reabsorption (20%) – in collecting duct (CD)

a) The fluid gets to the CD, which has thick walls like the ascending limb.  ADH, which is released from the pituitary gland in the brain, is antidiuretic hormone and attaches to the ADH receptors located on the CD.  When it is bound, it makes the membrane permeable to water (note the “doors” on the CD for water to leave from below) and water is reabsorbed.  This cannot be possible without the osmotic gradient caused by particles leaving from the ascending limb.

3) Problems 

a) Diabetes Insipidus:  pituitary stops producing ADH, increasing the amount of fluid being excreted.

i) Treatment:  the gene that produces ADH has been reproduced using E. Coli and can be given to people with diabetes insipidus (squirt up nose).

(1) This treatment can be given to bed wetters.

b) Groups of Diuretics – slow reabsorption of fluid that increases urination

i) Inhibit sodium reabsorption in the PCT and less water is reabsorbed.

(1) Thiazide diuretics 

ii) Inhibit ADH (analogous to diabetes insipidus)

(1) Alcohol (beer, etc) and caffeine are mild antidiuretics that inhibit ADH from being released.

iii) Inhibit ADH from binding to the receptors in the CD and water is not reabsorbed.

(1) ADH antagonist

iv) Inhibit the osmotic gradient.  Sodium reabsorption is inhibited and water is not reabsorbed from the CD.

(1) Loop diuretics (Lasiks)

v) Inhibit water from being reabsorbed in the PCT.  This is an intense treatment for emergency use only.

(1) Osmotic diuretic (mannitol- carbohydrate found in artichokes)
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