Lecture 13 – Renal System

1) Kidneys and Blood

a) CO = 5 L/min; Renal Blood Flow = 1 L/min, ½ L/kidney

i) 20% of resting blood goes to kidneys.

(1) Acute Renal Failure: less than 0.2 L/min























2) Filtration:  kidneys filter everything (good and bad).  If something is needed (good), it is reabsorbed back while waste continues down the path until exit (urethra).

a) First, there are about 1 million nephrons in each kidney (and you only need 0.2 to survive).  Blood enters through the afferent arteriole, which is larger than the efferent. The pressure in the glomerulus causes filtration, but not for RBCs and plasma proteins, which are sent out through the efferent arteriole.  If RBCs get through and are filtered, this is referred to as proteinuria. 

i) Glomerular Filtration Rate  = 125 mL/min, or 12.5% is filtered.

(1) 180 L/day comes in, and 1.2 L/day is urinated out.

(a) If more than 1.2 L/day is urinated out, this is referred to as dieresis.  Drugs that cause dieresis are referred to as diuretics. 

b) Reabsorption occurs via two ways

i) Mandatory Reabsorption (80%) – in proximal convoluted tubule (PCT)

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

3) Mandatory Reabsorption

a) Sodium pumps are found in the lipid bilayer of the PCT.  They actively pump sodium out, and water follows because of osmosis (passive movement of water molecules).  This causes 80% of the liquid that is filtered by the glomerulus to be reabsorbed by the efferent arteriole (the efferent arteriole loops around and comes in contact with the sodium and water leaving the PCT).

i) Ultrafiltrate (UF):  Refers to the fluid in the nephron that continues to change at each stage of Reabsorption.  Once in the pelvis, the fluid is referred to as urine (waste).
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This structure is a nephron.  The afferent and efferent arterioles, Bowman’s capsule (and glomerulus), and proximal convoluted tubule (PCT) are located in the renal cortex.  The descending limb leaves the renal cortex and loops in the medulla (hence the striation seen).  The ascending limb enters into the cortex again and meets the distal convoluted tubule and attaches to the collecting duct, which enters into the medulla and attaches to the pelvis.
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