Renal toxicity (Veterinary toxicology, chapter 18) 
& Urinary System (Clinical veterinary toxicology, chapter 17)

· Kidneys receive up to 20-25% of the cardiac output. Metabolic activation by enzyme systems within the renal tubular epithelium.  Urine concentration process. Can be exposed to high concentration of toxic products.
· Nephrotoxic agents damage the kidneys by different mechanisms:
· Direct injury to renal tubular epithelium (epithelial cell necrosis, sloughing, obstruction of tubules by casts)
· Detachment of cells from the basement membrane, leading to back-leakage of filtrate
· Renal vasoconstriction, hypoxia and ischemic necrosis
· Damage to the glomerular filtration barrier
· Impairment of renal healing and repair
· Most nephrotoxic agents exert their damage at the level of the tubules. Mild to moderate renal tubular injury with retention of basement membrane have a reasonable prognosis for tubular regeneration with supportive care and time. In uncomplicated acute tubular injuries, regeneration of epithelial cells begins after about 7-10 days following the renal insult (full recovery w/in 2-3 weeks in mild cases). 
· Sites of renal damage
· [bookmark: _GoBack]Glomeruli: direct injury, free radicals, disruption of basement membranes, immune-mediated injury, disruption of renal hemodynamics. – Proteinuria 
· Proximal tubule: *** most common site ***
· S1 segment is the most vulnerable to toxic agents that exert direct injury. 
· S3 segment is most susceptible to injury by metabolic activation, transporter-associated accumulation and ischemia-reperfusion (acetaminophen, cisplastin, cephalosporin)
· Distal nephron/renal papilla: - decreased urine concentration ability or defects in acid secretion. 
· Renal papilly particularly susceptible to ischemic injury (receives only 1-2% of total RBF). 
· Glomeruli and proximal tubules: exposed to large amount of toxic products; distal aspect of the nephron and lower urinary tract: high concentration of toxic products for longer period of time. 
· Histopathology 
1. Mesangiolysis: necrosis and destruction of the glomerulus
2. Acute tubular necrosis (nephrosis): most common form of lesions (proximal tubule especially)
3. Ischemia
4. Mineralization
5. Papillary necrosis
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