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Potentiation of the benzyl isothiocyanate-induced apoptosis by regulation of its metabolism
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Multidrug resistance (MDR) is a major barrier in cancer therapy, often caused by enhanced detoxification and efflux
mechanisms. Glutathione S-transferases (GSTs), particularly GSTP1, conjugate drugs with glutathione (GSH) and
cooperate with multidrug resistance-associated proteins (MRPs) to reduce intracellular drug levels. Benzyl
isothiocyanate (BITC), a natural compound from green papaya, induces apoptosis and cell cycle arrest, but its activity
is limited by GST-mediated metabolism and requires relatively high concentrations.

In chapter 2, the combination of BITC and NBDHEX markedly inhibited proliferation, while NBDHEX alone showed
little effect. A similar enhancement was observed in HepG2 cells, which lack GSTP1/2, indicating that NBDHEX acts
beyond GSTP1/2 inhibition. NBDHEX unexpectedly increased BITC-GSH conjugates and BITC-modified proteins,
suggesting it blocks efflux rather than conjugation. It also potentiated JNK/c-jun and caspase-3 activation, thereby
strengthening apoptosis.

In chapter 3, CDNB enhanced BITC-induced cytotoxicity by reducing intracellular GSH, suppressing BITC-GSH
conjugation, and promoting BITC-modified protein accumulation. These effects elevated free BITC levels and
augmented apoptosis through MAPK pathway activation. Thus, CDNB likely acts as a competitive GST substrate that
redirects GSH utilization and increases BITC bioavailability.

In conclusion, both NBDHEX and CDNB effectively potentiate BITC’s anticancer activity by interfering with GST-
related pathways. NBDHEX promotes BITC-modified protein accumulation and apoptosis by inhibiting efflux, while
CDNB enhances free BITC levels via GSH depletion and conjugation competition. These findings highlight GST

modulation as a promising strategy to overcome MDR and improve the therapeutic efficacy of BITC at lower doses.
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