
Novel Biomarkers: alpha-GST & mu-GST

Novel Biomarkers for the Detection of Regional Kidney Damage in the Rat
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Conventional Biomarkers
Mercuric chloride is a know nephrotoxic agent that produces histopathological and functional alteration in the pars recta of the proximal 
tubule.  Following a single, sc dose of 2.0 mg/kg to 5 rats the following changes were noted over a 9 day period: increase in plasma urea on day 
4; increase urine output on days 3 and 4; marked increase in urine glucose and total protein excretion on days 2 and 3; elevations in several 
urinary enzymes indicating damage to nephrons on days 2 and 3. Elevations of ALP and GGT reflect damage to the brush-border region of the 
proximal renal tubules while the modest increase in NAG suggests minimal damage to the papillary region.  Lactate dehydrogenase changes, 
unless identified as specific isozymes, simply reflect general damage to nephrons.   

Urine Chemistry Changes
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[ ALP, alkaline phosphatase; GGT, gamma glutamyl transferase; LD, lactate dehydrogenase; NAG, N-acetyl-glucosaminidase ]

Plasma Changes Urine Volume Changes
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Rat alpha GST :  

Immunohistochemistry
Rat mu-GST [ GST Yb1] :  

Immunohistochemistry

Specific antibodies for rat alpha and mu GST (YB1) has allowed the immuno-
localisation of these isozymes to the proximal and distal regions 

of the nephron.  Good correlation is seen been the region of 
damage and the immuno-staining for alpha and mu GST.

Damage to specific regions of the rat kidney was achieve by the administration of gentamicin (120 mkd, sc) and cyclosporine (45 mkd, po). 
The sc administration of gentamicin produced moderate to severe nephropathy primarily focused on the proximal convoluted tubules (      ).  
Cyclosporine produced mild to moderate nephropathy  primarily affecting ascending and distal tubules.
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Urine Volume 32.8
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With the exception of rat 21  which showed moderate damage the 
other 4 rats showed severe proximal tubular damage.  Plasma urea 
values were significantly increased on day 9 and the group mean 
values for urinary alpha-GST and total protein were significantly 
higher (p,<0.001) than controls on day 8.  Urinary glucose was also 
elevated in these animals but no change was noted for either ALP or 
GGT.  Noteworthy was the absence of any change in urinary mu-
GST.  

In complete contract to the changes seen with gentomycin, the 
distal tubular damage produced by cyclosporine had no effect on 
urinary alpha-GST or total protein.  ALP and GGT were similarly 
unaffected in these animals.  On day 8 a marked increase in urinary 
glucose was observed in 4 of the 5 animals.  An increase in mu-GST, 
which was statistically (p,<0.01) elevated c.f. controls, was observed 
but the magnitude of this change was less than for alpha-GST 
following proximal damage. 

Conclusion: In rats, proximal tubular damage elevates alpha-GST while distal tubular damage elevates mu-GST.

Poster presented at EMBODY 2000, Cambridge, England. April 2000. 


