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Hyperuricemia : Silent, but true risk factor of progressive renal disease?

Division of Nephrology, Ewha University College of Medicine, Seoul dnd Balyor College of Medicine, TX
Duk-Hee Kang, Young-Ok Hahm, Kyun-Il Yoon, Richard ] Johnson

Background : Hyperuricemia is associated with renal disease but is usually considered a marker of renal
dysfunction rather than a risk factor for progression. Recently we reported that mild hyperuricemia in rats
induced by the uricase inhibitor, oxonic acid (OA), results in hypertension, intrarenal vascular disease, and
renal injury. This led to the hypothesis that uric acid may contribute to progressive renal disease.

Methods : To examine the effect of hyperuricemia on renal disease progression, rats were fed 2% OA for 6
weeks after 5/6 remnant kidney (RK) surgery with or without the xanthine oxidase inhibitor, allopurinol, or
the uricosuric agent, benziodarone. Renal function and histologic studies were performed at 6 weeks.

Results : RK rats developed transient hyperuricemia (24 mg/dl at week 2) but then levels returned to
baseline by week 6 (1.4 mg/dl). In contrast, RK+OA rats developed higher and more persistent hyperuricemia
(6 weeks, 3.2 mg/dl). Hyperuricemic rats demonstrated higher blood pressure, greater proteinuria, and higher
serum creatinines than RK rats. Hyperuricemic RK rats also showed greater glomerulosclerosis (24.2£2.5 vs.
175+34%, p<0.05) and interstitial fibrosis (1.89+0.45 vs. 1.52¢0.47, p<005). Hyperuricemic rats developed
vascular disease consisting of thickening of the preglomerular arteries with smooth muscle cell proliferation;
these changes were significantly more severe than a historical RK group with similar blood pressure.
Allopurinol significantly reduced uric acid levels and blocked the renal functional and histologic changes.
Benziodarone reduced uric acid levels less effectively and only partially improved blood pressure and renal
function, with minimal effect on the vascular changes. To better understand the mechanism for the vascular
disease, we examined the expression of COX-2 and renin. Hyperuricemic rats showed increased renal renin
and COX-2 expression, the latter especially in preglomerular arterial vessels.

Conclusion : Hyperuricemia accelerates renal progression in the RK model via a mechanism linked to high
systemic blood pressure and COX-2 mediated vascular disease. These studies provide direct evidence that
uric acid may be a true mediator of renal disease and progression.
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