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Early activation of MAP kinase followed by Cyclooxygenase-2 (COX-2) is required
for uric acid-induced proliferation of vascular smoog_h muscle cells (VSMC)
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Recently we reported that mild hyperuricemia results in hypertension and renal injury with
characteristic afferent arteriopathy. Uric acid induced vascular disease was independent of blood
pressure, which suggested a potential direct effect of uric acid on smooth muscle cells (SMC). We
hypothesized that uric acid may stimulate the proliferation of vascular SMC, which contributes to the
development of arteriopathy, increased vascular resistance and progressive renal disease.

1. Stimulation of rat vascular SMC (ATCC, CRL-2018) with uric acid (0.3, 3, 5, 10 mg/dl) resulted in
dose- and time-dependent increase in SMC number from 6 to 72 hours.

2. Uric acid induced a marked increase in COX-2 mRNA whereas comparable COX-1 mRNA
expression. Selective COX-2 inhibitor (NS398, 10x#M/L) significantly inhibited uric acid-induced
SMC proliferation. Interestingly, TX-Az antagonist (SQ-29548, 25 M/ml) also reduced uric
acid-induced SMC proliferation.

3. Exposure of uric acid to SMC was associated with marked upregulation of p38 and erk
phosphorylation from 15 minutes to 2 hours. Selective inhibitor of p38 (PD98059) and erk
(SB203580) inhibited the mitogenic effect of uric acid on SMC.

These findings suggest that a prostanoid derived from COX-2, possibly TX-Az may contribute to
SMC proliferation through MAP kinase-mediated signaling pathway in progressive renal disease or any
other conditions associated with elevated uric acid level. Further studies investigating the therapeutic
effect of inhibitors of MAP kinase or COX-2 are necessary in these pathologic conditions.
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