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Abstract

Diabetes is the leading cause of end-stage renal failure in most developed countries. Although vascular and glomerular injuries
have been considered the main features of diabetic kidney diseases, tubular atrophy is also found. Proximal tubular functional
and structural changes correlate better with diabetic nephropathy progression, and may be key to kidney dysfunction
development in diabetes. Diabetes induces early signs of tubular dysfunction and diabetic kidneys are particularly prone to
acute tubular necrosis in diverse clinical situations. Alterations in renal structure may occur that are not specific to nephropathy
but reflect a consequence of long-standing diabetes/hyperglycemia. Renal hypertrophy, matrix protein accumulation and
tubulointerstitial fibrosis are major pathological features of diabetic nephropathy (DN) that eventuate in renal failure.
Hyperglycemia and high concentration of glucose increase matrix protein expression but the pathogenic mechanisms are not
fully understood. We have previously reported that inactivation of tuberin resulting in activation of the mammalian target of
rapamycin (mTOR) pathway and enhance matrix protein accumulation in cultured proximal tubular cells exposed to high
glucose and in kidney cortex of rats with typel diabetes. In this report, we show that kidney sections of diabetic patient express
higher levels of phospho-tuberin (inactive form of tuberin) and that associated with increase in mTOR activation measured by
phosphorylation level of p70S6K. Inactivation of tuberin and activation of mTOR lead to accumulate cell matrix proteins
(fibronectin and collagen IV) mainly in tubular epithelial cells of the kidney of diabetic patient. In addition, the morphologic
changes in kidney sections of diabetic patient showed tubular thickening, glomerular and tubular hypertrophy. These data
suggest that alterations in tubular cells structure including tubular thickening and hypertrophy are major mediators of the
fibrotic process in diabetic nephropathy.
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