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Cadmium is an industrial and environmental pollutant that affects many organs in humans and other mammals. The kidney, a major organ involved in the
elimination of systemic Cd, is especially sensitive to the cytotoxicity of cadmium, resulting in Fanconi's syndrome, proteinuria, calciuria and phosphaturia.
However, the molecular mechanisms of Cd-induced nephrotoxicity are unclear. In this study, we showed that Cd-induced mesangial cells (MES-13)
underwent apoptosis as dose (IC50=0.72 .mu.M) and time course dependent manners, which accompanied with the collapse of mitochondria. Using Fluo-3
AM, the intracellular concentration of calcium ([Ca2+]) was detected to elevate as time elapsed after Cd treatment. Co-treatment with BAPTA-AM, a Ca2+
chelater, is able to suppress Cd-induced apoptosis significantly. Calcineurin is a cytosolic phosphatase, which could dephosphorlyate the IP3R to prevent



releasing of calcium from endoplasmic reticulum (ER). Cyclosporine A, a calcineurin inhibitor, increased the [Ca2+]i and the percentage of Cd-induced
apoptosis. However, the IP3R inhibitor, 2-APB, is able to partially modulate the Cd cytotoxicity. These results lead us to suggest that the increase of [Ca2+]i
is one of the crucial roles in Cd-induced apoptosis in mesangial cells. Following this line, we further detected the ER stress after Cd treatment since ER is
one of the major organelles for calcium storage. After exposure of Cd, GADD153, a hallmark of ER stress, was up-regulated (4 h exposure), followed by
activation of ER-specific caspase-12 and its downstream molecule caspase-3 (16 h exposure). The pan caspase inhibitor, Z-VAD, and BAPTA-AM could
reverse the Cd-induced cell death and ER stress, respectively. Therefore, we concluded that nephrotoxity of cadmium on the mesangial cells is through

ER-mitochondria pathway and calcium oscillation plays a pivotal role.



