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ABSTRACT

Cadmium is an environmental and industrial pollutant that impact greatly on
human health. The kidney is the critical target organ for cadmium toxicity. Evidence
has accumulated implicating the reactive oxygen species (ROS) generation with
subsequent oxidative stress in mediating cadmium nephrotoxicity. Since mitochondria
are major source of ROS production and defective mitochondria are related to various
disease conditions, this study was carried out to determine whether caffeic acid
phenethy ester (CAPE), a potent phenolic antioxidant, could protect kidney

mitochondria against the toxic effect of cadmium. Four sets of experiments were
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performed using mitochondria isolated from rat kidney. First, the different
concentrations of cadmium (10-40 uM) on mitochondrial function were investigated.
Second, the effects of CAPE (0.1, 1, 10 uM) on mitochondrial function were explored
in the presence and absence of cadmium. Next, the impacts of cadmium and CAPE
on mitochondrial oxidative stress were evaluated by assessments of malondialdehyde
(MDA) and glutathione (GSH) levels. Finally, the influence of cadmium and CAPE
on mitochondrial structure was examined using electron microscopy. The results
demonstrated that cadmium dose-dependently induced mitochondrial damage as
indicated by mitochondrial swelling, increased ROS production, decreased membrane
potential and impaired mitochondrial ultrastructure.  Mitochondrial injury was
accompanied by a marked rise in MDA and a substantial fall in GSH. Pretreatment
with CAPE dose-dependently attenuated all the changes caused by cadmium, while
CAPE itself had no meaningful effect on both mitochondrial structure and function.
The findings reported herein clearly demonstrate that CAPE can directly act on the
mitochondria to block all cadmium-induced ROS-dependent mediated injury by
inhibiting ROS generation, decreasing lipid peroxidation and/or maintenance of the
mitochondrial antioxidant GSH pool, and further suggesting that it may be useful to

unravel the nephrotoxicity induced by cadmium.
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