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Abstract

Chemoprevention is regarded as one of the most promising and realistic approaches in the prevention of human cancer.
Among naturally occurring products, sulfur-containing compounds (OSCs), especially garlic compounds (GCs) and isothio-
cyanates (ITCs), represent two important and promising chemopreventive families because of their potent chemopreventive
effects in various in vivo and in vitro models. In recent years, numerous investigations have shown that sulfur-containing
compounds induce apoptosis in multiple cell lines and experimental animals. In the course of apoptosis induction by GCs and
ITCs, multiple signal-transduction pathways and apoptosis intermediates are modulated. In particular, modulation of MAPKs
and production of reactive oxygen species (ROS) seem to play pivotal roles in apoptosis induction by most GCs and ITCs.
However, the role of P53 is still controversial. Based on present knowledge, GCs and ITCs may target not only the metabolism of
carcinogens but also apoptosis signaling molecules. The effects of ITCs and GCs at multiple points of cancer development make
these compounds highly promising candidates in cancer chemoprevention. However, the mechanisms of their anticancer effects
are not fully understood, and further studies are required, especially to elucidate the role of cell-death receptors (the extrinsic
pathway) and whether these agents induce apoptotic effects in non-tumor cells.
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1. Introduction

In the last decades, mounting evidence from
mechanistic studies of cancer helped to develop
new promising chemopreventive agents. On the basis
of the mechanism through which they exert anticancer
effects, chemopreventive agents can be divided into
two groups: antimutagenic and antiproliferative [1].
Antimutagens reduce formation of mutagens or
carcinogens thereby preventing DNA damage. For
instance, ROS scavenging and alteration in carcinogen
metabolism (through suppression of phase I enzymes
or enhancement of phase II detoxifying enzymes)
represent antimutagenic effects. Alternatively, che-
mopreventive agents may exert antiproliferative
effects via induction of cell cycle arrest or apoptosis,
inhibition of angiogenesis, induction of terminal
differentiation, and inhibition of oncogene activity
or DNA synthesis [2]. Recent chemoprevention
strategies are more concerned with identifying
substances with antiproliferative or antiprogressive
activities [3]. In particular, apoptosis, a physiological
model of cell death, in which the cell itself executes
the program for its own demise and subsequent
removal, is an active field of research worldwide by
scientists engaged in the search for cancer chemo-
preventive agents. Numerous studies demonstrated
that evasion of apoptosis is one of the most important

mechanisms of uncontrolled growth of tumor cells and
resistance to the immune system. Hence, apoptosis of
initiated and/or neoplastic cells represents a protective
mechanism against neoplastic transformation and
development of tumors through elimination of
genetically damaged cells or cells that may have
been inappropriately induced to divide by mitogenic
and proliferative stimuli [4]. In the last decade,
considerable attention has been focused on manipula-
tion of apoptosis as a novel and promising strategy
for cancer chemoprevention and therapy [5-9]. To
achieve this goal, different naturally occurring
compounds such as resveratrol, curcumin and genis-
tein have been studied and were found to induce
apoptosis in malignant cells [10-12]. A lot of such
compounds exist in vegetables or fruits that are
consumed by humans on a daily basis. Therefore,
apoptosis induction by these agents in pre-cancerous
and cancerous cells will undoubtedly contribute to
chemoprevention. Clarification of the molecular
mechanisms responsible for these effects may lead
to the development of novel chemopreventive agents.

Among the many established naturally occurring
dietary chemopreventive agents, the anticancer effects
of sulfur-containing compounds (OSC) such as garlic
constituents (GCs) and isothiocyanates (ITCs) have
been widely reported. Besides their well-known effect
in modulating phase I and II enzymes, GCs and ITCs
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