Outline of Lecture 26 (12-15 PP; Heilig)

Glomerular Function
Review of kidney function

Types of nephrons: superficial, superficial with short loop of Henle, juxtamedullary


Glomerulus components: capillary tuft, afferent and efferent arteriole, Bowman’s capsule


Filtration barrier



Endothelial cell: fenestrations prevent filtration of cells



Capillary basement membrane: prevents filtration of large plasma proteins



Podocyte filtration slits: finest barrier, prevent filtration of all but small proteins



Filtration barrier is neg charge (so cationic filters better), smaller size filters better


Glomerular filtration rate (GFR)


Is driven mostly by hydraulic pressure and counteracted by oncotic pressure



Proportional to renal blood flow (since average oncotic P drops with higher flow rate)



Measurement of GFR



- GFR is normally 95 ml/min in women and 120 ml/min in men




- Inulin: filtered, but not reabs or secreted

- Creatinine: normal mm breakdown product, not reabs, slight secretion (GFR measured in this way is 5-10% too big)



- Clearance = U x V / P  (in case of inulin, GFR = Cinulin)




- Ccr = (140-age) x lean body weight (kg) / [Pcr x 72]   (x .85 for women)




- Note: can lose GFR (ie kidney function) without significant change in CCr
Regulation of GFR


- Effect of arteriolar tone on GFR


Afferent arteriole constriction: ( Pgc and ( RBF ( net ( GFR



Efferent arteriole constriction: ( Pgc and ( RBF ( net ( GFR



SNS ( both arterioles constrict ( nl Pgc and ( RBF ( ( GFR



Mesangial contraction ( ( Kf ( ( GFR


- List of factors that affect arteriolar tone: intrinsic myogenic control, AII, NE, prostaglandins, TGF, ANP, endothelin, NO


- Autoregulation (G)

- Def: intrinsic kidney regulations maintains constant GFR for mean arterial pressure between 90-180 mmHg (normal conditions)

- Other systems are utilized in other scenarios, eg. RAAS (angiotensin) and SNS (NE)



- Mechanisms of autoregulation



- Myogenic stretch receptors in afferent arteriole cause constriction with ( P
- Tubuloglomerular feedback: macula densa releases adenosine in response to NaCl delivery, which causes afferent arteriole constriction of same nephron

Types of proteinuria


Normal: very little protein in urine


Selective (eg glomerular albuminuria in minimal change disease) vs nonselective


Tubular proteinuria: small proteins (eg (2 microglobulin) are not reabsorbed


Overproduction proteinuria: eg hypergammaglobulinemia


Tissue proteinuria

