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Abstract Rotenone, a commonly used pesticide, is well

documented to induce selective degeneration in dopami-

nergic neurons and motor dysfunction. Such rotenone-

induced neurodegenration has been primarily suggested

through mitochondria-mediated apoptosis and reactive

oxygen species (ROS) generation. But the status of rotenone

induced changes in liver, the major metabolic site is poorly

investigated. Thus, the present investigation was aimed to

study the oxidative stress-induced cytotoxicity and apoptotic

cell death in human liver cells-HepG2 receiving experi-

mental exposure of rotenone (12.5–250 lM) for 24 h.

Rotenone depicted a dose-dependent cytotoxic response in

HepG2 cells. These cytotoxic responses were in concurrence

with the markers associated with oxidative stress such as an

increase in ROS generation and lipid peroxidation as well as

a decrease in the glutathione, catalase, and superoxide dis-

mutase levels. The decrease in mitochondrial membrane

potential also confirms the impaired mitochondrial activity.

The events of cytotoxicity and oxidative stress were found to

be associated with up-regulation in the expressions (mRNA

and protein) of pro-apoptotic markers viz., p53, Bax, and

caspase-3, and down-regulation of anti-apoptotic marker

Bcl-2. The data obtain in this study indicate that rotenone-

induced cytotoxicity in HepG2 cells via ROS-induced oxi-

dative stress and mitochondria-mediated apoptosis involv-

ing p53, Bax/Bcl-2, and caspase-3.
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Introduction

Rotenone is a plant-derived pesticide, commonly used to

protect crops from pests across the world since a long time

[1]. It is a neurotoxicant that specifically inhibits the flow of

electrons through the mitochondrial respiratory chain by

binding with mitochondrial complex-I [2–4], and is known to

cross blood brain barrier and gets accumulated in sub cellular

organelles [5]. Rotenone is also well known to inhibit the

biochemical processes at the cellular level, and can block

electron transfer from complex to ubiquinone, resulting

blocking of the oxidative phosphorylation, and an increase in

reactive oxygen species (ROS) generation [1, 6]. A number

of studies have evaluated the effects of rotenone under both

in vitro [7] and in vivo conditions [1]. Studies have shown

that rotenone is capable to induce apoptosis in various cells

derived from human B cell lymphomas [8], promyelocytic

leukemias [9], and neuroblastomas [10, 11]. Our group has

also reported that rotenone induces oxidative stress-medi-

ated cytotoxicity in rat pheochromocytoma cells-PC12 cell

line [12], and in human breast adenocarcinoma-MCF-7 cell

line [13]. Rotenone-induced mitochondrial complex-I inhi-

bition results in generation of free radicals and thereby
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