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Abstract

Project Title : Phytochemicals enhance chemosensitivity 2 4 8 105
Investigators : Auemduen Prawan, Veerapol Kukongviriyapan, Omanong Tusskorn and Upa
Kukongviriyapan Department of Pharmacology and Department of Physiology, Faculty of
Medicine, Liver Fluke and Cholangiocarcinoma Reseach Center, Khon Kaen University

Keyword : isothiocyanates, cholangiocarcinoma, chemosensitivity, phytochemicals

Phenethylisothiocyanate ( PEITC ), a natural compound found abundantly in cruciferous
and other vegetables, posses cancer chemopreventive activity in many reports. Previously, the
ability of PEITC to modulate antioxidant enzymes / redox status and protect against tumor
development has been suggested in several models. However, the role of PEITC in prevention
and treatment of cholangiocarcinoma (CCA) has not been shown. This study was aimed to
investigate the antiproliferative effect of PEITC and mechanisms underlying its effects.

Cholangiocarcinoma KKU-100 and human liver Chang cells were used for comparison in
the study. Our results showed that PEITC inhibited cell proliferation and induced apoptotic cell
death in both cell lines. Induction of apoptotic cell death observed in KKU-100 was
concentration-and time-dependent. In addition, PEITC treatment induced depletion of
intracellular antioxidant glutathione ( GSH ) in KKU-100 with maximum response at 24 hour
after treatment. In contrast, PEITC trended to increase the intracellular GSH level in Liver Chang
cell. Interestingly, a rapid collapse of the mitochondrial transmembrane potential was observed
concurrently with an apparent apoptosis. Moreover, PEITC increased level of proapoptotic
protein Bax, as measured by Western blot analysis. Furthermore, up-regulated Nrf2 and Trx
protein expression was observed which suggesting the adaptive survival responses of KKU-100.

In conclusion, PEITC inhibited cell proliferation and induced apoptosis in CCA cells by
mechanism probably relating to activation of the mitochondrial apoptotic pathway via depletion
of cellular GSH. An investigation of the PEITC use in combination with anticancer agents needs
further consideration over optimizing the strategy to enhance cytotoxic effect for the

chemotherapy of CCA.
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GSH = glutathione

GSSG = glutathione disulfide

h = hour

IC50 = inhibitory concentration at 50%
UM = micromolar

S.E. = standard error of the mean





