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= Abstract = We studied the pathogenetic role of reactive oxygen species (ROS) in
rats with puromycin aminonucleoside nephrosis (PAN). Heavy albuminuria with markedly decreased density of the anionic sites (AS) on glomerular basement membrane
(GBM) (2. 6 ± O. 98 compared to 20. 0 ± 1. 61 AS/l,OOOnm GBM in control) developed 7 days after PA injection. The malondialdehyde (MDA) levels in kidney
homogenates increased gradually (1. 16 ± O. 18 at day -1 to 1. 97 ± O. 23/g protein
at day 5). While catalase or dimethyl sulfoxide, administered with PA, did not affect the
course of PAN. superoxide dismutase and allopurinol reduced proteinuria
and decreased loss of the AS (11. 7 ± 2. 80 and 13, 7 ± 1. 27 AS/l.000nm GBM, reo
spectively) at day 7. These findings suggest that proteinuria in PAN results from the
loss of GBM AS. in which ROS generated by xanthine oxidase system plays an import.
ant role.
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INTRODUCTION
Massive proteinuria, the primary abnormality in nephrotic syndrome, results from the
altered perm selectivity of the glomerular capillary wall. The permselectivity depends on the
size and charge of macromolecules inclUding
albumin (Chang et al. 1975; Deen and Satva!
1981). To date, the anionic sites (AS), which are
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mostly heparan sulfate proteoglycans(Kanwar
et al. 1984), on glomerular basement membrane
(GBM) are believed to be the main chargeselective barrier for which there is much experimental evidence (Kanwar and Farquhar 1979)
Single i. v. injection of 6-methyl-amino- 9(3'-amino-3'-deoxyribosyl) purine (puromycin
aminonucleoside, PAl in a rat induces nephrotic syndrome (PA nephrosis, PAN) (Frenkel et
al. 1955). Several experiments have revealed the
defective charge-selective barrier function of
GBM w'lth markedly reduced AS in PAN rats
(Olson et al. 1981). Although the exact pathogenesis of PAN is not yet clear, there have been
a series of papers (Thakur et al. 1988; Beaman
et at 1987) supporting the view that oxidative
injury due to increased generation of reactive
oxygen species (ROS) plays a significant role in
PAN since the first report by Diamond et at

