Diseases of the Tubulo-Interstitium
Acute Tubular Necrosis
Caused by ischemia, toxins, autoimmunity.  Eventually leads to decreased GFR.
Intracellular changes include:

--ATP depletion


--elevated intracellular calcium


--generation of free radicals (damaged is increased with reperfusion)


--disrupted cytoskeleton and cell adhesion

Sublethal injury:  loss of brush border, apical blebbing, cell vacuolization, loss of cell polarization, 
exfoliation of cells into urine.

Lethal injury:  coagulative necrosis, cell detachment, disruption of nucleus and cell membranes.  
Apoptosis is induced by expression of apoptotic genes.
Tubular regeneration/repair:  cell flattening, mitotic figures, heterogeneous cells, protein synthesis.
Renal failure comes from loss of endothelium, loss of nitric oxide, arteriolar vasoconstriction, 
leakage of tubular filtrate back into interstitium, and obstruction of nephrons by cells.

Signs of ATN include tubular-epithelial-cell casts and muddy granular casts.
Tubulotoxins include:

--antibiotics (cephalosporins, aminoglycosides).  Lead to formation of myeloid bodies.


--contrast dyes


--cis-platinum, lithium


--immunosuppressive drugs.  Lead to isometric vacuolization

Interstitial Nephritis
The final common pathway to ESRD.  Chronic interstitial nephritis is the most common renal 
pathology.  Interstitial nephritis is caused by infection, drugs, autoimmunity, obstruction, 
atherosclerosis, reflux.  It is characterized by mononuclear inflammation.
Interstitial nephritis impedes GFR by clogging tubules and adding resistance in the capillary bed.

Signs of AIN include eosinophils and WBC casts.
Drugs causing interstitial nephritis include antibiotics, diuretics, immunosuppressives, and herbals.

*Pyelonephritis causes cortical abscesses, and is caused by an ascending infection.  There is 
usually mononuclear inflammation, edema, and even fibrosis.  There may be polys or 
PMN casts, which suggests infection.  Fibrosis tells you that it’s chronic pyelonephritis.

--Risk factors for pyelonephritis include vesicoureteral reflux, catheters, stones.

--Bacterial virulence factors often include the capsule and fimbriae.

Immune-mediated interstitial nephritis 

1.  Anti-tubular BM antibody (seen in Goodpasture’s syndrome and renal transplants)
2.  Immune complexes (seen in SLE)
3.  Cell mediated autoimmunity (seen in sarcoidosis and renal transplants)

Renal failure comes from tubular dysfunction, vasoconstriction, injury/compression of capillaries, 
and release of cytokines.  Glomeruli are often spared until late in the disease course.
(Raymond removed images of ascending infection causing pyelonephritis and result of other obstructions.)
Obstructive Uropathy
Caused by prostate enlargement, pelvic neoplasm, and kidney/bladder stones.
The cortex will shrink as the calyces swell with backed-up urine.

Vesicoureteral reflux damages kidney via infections, ischemia, and elevated pressure.
**Vesicoureteral reflux causes polar scars.  Compound papilla, which dilate with back pressure, 

are found in the kidney poles.  They are damaged by reflux.  Simple papilla close off with 
back pressure.  Eventually, reflux causes complement activation, inflam, and release of 
free radicals.  
(Raymond removed images of papilla closure.)










