Promising Selectivity of Dietary Isothiocyanates from Cruciferous
Vegetables for Human Cancer Cells
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Consumption of cruciferous vegetables has been associated with a reduced risk in
development of various types of cancer [1]. This has been attributed to the bioactive
hydrolysis products that are derived from these vegetables, namely isothiocyanates (ITCs) [2].
A growing body of evidences from cell and animal models indicates several molecular
mechanism of chemoprevention by ITCs, that include modulation of phase I, II and III
detoxification, regulation of cell growth by induction of apoptosis and cell cycle arrest,
induction of ROS-mechanisms and regulation androgen receptor pathways [3]. Literature data
present current knowledge on these mechanisms of action of ITCs in cancer cell lines to date.
However, a primary goal in the anticancer drugs research is the discovery and development of
functional molecules characterized by selective cytotoxicity against cancer cells and low
toxicity for healthy cells. At present, the effect of ITCs in normal cells has not been fully
investigated. There is evidence that the 4-(methylthio) butyl isothiocyanate (erucin, ER) is
able to induce a strong antiproliferative effect on human leukemia cells, but not in non-
transformed human peripheral T lymphocytes [4]. Recently, the selectivity of B-phenylethyl
isothiocyanate (PEITC) against oncogenically transformed ovarian epithelial cells, including
cisplatin-resistant cells, has been reported [5]. The aim of this study was to evaluate the
differential response of both normal and cancer cells from human prostate to ER and its
oxidized analog, the 4-(methylsulfinyl) butyl isothiocyanate (sulforaphane, SF). The effect of
increasing concentrations of SF and ER on two different human prostatic cell lines, normal
prostate epithelium (PNT1A) and prostate adenocarcinoma cells (PC3) was determinate, and
we went on to provide additional mechanistic information in relation to the potential
selectivity for cancer cells. Our preliminary data demonstrate that these structurally related
ITCs exert a specific action on oncogenic signalling pathways, such as p53/p21 and
extracellular signal-regulated kinases (ERK) 1/2 pathways, that could explain the stronger
cytotoxicity observed in cancer cells compared to non malignant cells. Although these dietary
bioactive compounds have exhibited selectivity for oncogenically transformed cell lines, ITC
selectivity is an area of great interest that warrants further investigation.
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