Renal Physiology
Overview of function and anatomy


Renal microvasculature has afferent and efferent arteriole


Nephron has two capillary beds in series

Clearance


Measure of volume of plasma cleaned per unit time


NOT rate at which something is excreted in urine


(amount of substance in urine) / (concentration of substance in plasma)

Explain difference between: (draw picture on board)


Secretion


Filtration


Absorption
Inulin


Neither reabsorbed or secreted



So, filtration = excretion



So, clearance = filtration rate (GFR)


Creatine



Used to determine GFR



Production almost = to excretion



IF Low GFR
(
Plasma concentration will go up




If GFR is halved, then plasma [Creatine] will double

PAH


Filtered by glomerulus

Secreted by proximal tubule


All PAH that escapes filtration is secreted back into Nephron


This means that [PAH] in renal venous blood = 0


Use PAH @ low concentrations


Used to determine effective plasma flow rate



Since PAH only goes to functional nephrons

Know all of the formulas

(filtration fraction, etc)


Adequacy of Circulation is always maintained (what does that mean?)

Relationship between plasma concentration clearance


Inulin

flat line because it equals GFR


PAH

decreases because it is secreted, but transporter gets saturation




In other words, at low concentrations, ALL PAH is cleared (Renal Blood Flow)




As the concentration goes up, and transporters get saturated, not all of it is cleared


Glucose

At normal concentration, NO glucose into urine because it is reabsorbed




As the level goes up, the transporters get saturated, so you start to get glycosuria

Renal Blood flow and glomerular filtration

Kidney has lowest arterial-venous oxygen content difference of any organ (why?)


Has one of the highest oxygen demands


Adenosine CONSTRICTS in kidneys!!


Basement membrane
Sieving


Podocytes

Negative charged ( Repel proteins


Resistance
Afferent and efferent arterioles


Autoregulation


System Resistance



Increased perfusion = increase blood flow


Vasculature Resistance



Increased renal vasculature resistance = decrease blood flow


Afferent arteriole constriction ( decrease blood flow and decrease HP (glom)


Efferent arteriole constriction ( decrease blood flow BUT increase HP (glom)


Hydrostatic space btw capillary and bowman’s space is constant

Nephron Channels

See this chart

Draw and explain


Diuretics

Urine Concentration and Dilution


Salt/Water gain/loss with relation to Osmolarity


Proximal tubule 

isotonic tubule

Descending Loop

Gets hypertonic into the descending loop (into interstitium)


Ascending loop:

Reabsorbs NaCl but NOT water

Distal Tubule:

Equilibrates with hypertonic medullary fluid


Collecting Duct:

Water absorbed, to concentrate urine

Countercurrent multiplier

Free water clearance


Isotonic Urine



+ water = Dilute Urine



- water =  Concentrated Urine

Regulation of ECF

Tubulo-glomerulo feedback (TGF)



Decrease in Effective Circulation Volume



( macula densa ( (+) PG I2  ( increase renin production

Know RAS

Know Autonomics

Sympathetics



Increase Na retention because of Baroreceptors



Decrease GFR (vasoconstrict)



Stimulate Juxtaglomerular apparatus to release renin

ANP

Know about it

Ca, Mg, PO4, Urate handling


See this Chart

Read the packet

