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Prevention of Renal Fibrosis in Unilateral Ureteral Obstruction by Cyclooxygenase-2 Inhibitor Is Mediated through Heme
Oxygenase-1 Induction
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Tubulointerstitial fibrosis is a common feature of end-stage renal disease of various etiologies. Progression of tubulointerstitial
fibrosis strongly correlated with deterioration of renal function. Transforming growth factor-beta(TGF-beta) is the putative key
mediator of fibrosis in both experimental and human chronic kidney diseases. Emerging evidences suggested selective inhibition of
cyclooxygenase-2 (COX-2), by counteracting the effects of TGF-beta, is renoprotective in progressive nephropathies. The purpose of
this study was to determine whether celecoxib, a selective COX-2 inhibitor, reduces renal fibrosis induced by unilateral ureteral
obstruction (UUQO) and if this effect is mediated through heme oxygenase 1(HO-1) induction. Male Sprague-Dawley rats were
subjected to UUO surgery and divided into four groups: (1) treatment with celecoxib (10mg kg body weight) by daily oral gavage
immediately after surgery (n=6), (2) treatment with vehicle (n=6), (3) inhibition of HO-1 activity by intraperitoneal (IP) injection of
tin protorporphyrin (SnPP) 10.mu.mol kg, and celecoxib treatment (n=6), (4) 0.9% saline IP injection and celecoxib treatment
(n=6). Untreated and celecoxib treated sham-operated rats were also studied. All animals were euthanized at day 7 and therapeutic
effects of celecoxib, with or without SnPP, on renal fibrosis were assessed by immunohistocytochemistry. Periodic acid-Schiff
(PAS) staining and collagen I, alpha-smooth muscle actin(alpha-SMA), and TGF-beta immunostaining were analyzed. Compared
with sham-operated rats, control UUO rats exhibited severe tubular atrophy, mononuclear cell accumulation and interstitial fibrosis,
which were significantly attenuated in celecoxib-treated rats. Celecoxib treatment led to significant attenuation of renal collagen I
and TGF-betaexpression and myofibroblast accumulation. However, UUO rats with SnPP administration, by inhibition of HO-1
activity, abolished the beneficial effect of celecoxib on interstitial fibrosis and tubular atrophy. In conclusion, these data indicate that,
by mechanism involving HO-1 induction, the selective COX-2 inhibitor celecoxib might have therapeutic potential for prevention of
renal fibrosis.



