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Synergistic antiproliferative effects of benzyl isothiocyanate in combination with methyl-f-

cyclodextrin and MK571 in human colorectal cancer cells
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Drug resistance often limits the efficacy of chemotherapy. The activation of cellular survival signaling
pathway and the increasing efflux of the anti-cancer drugs through ATP-binding cassette (ABC) transporters
mediate resistance against chemotherapy drugs and radiation therapy in a variety of cancer types. In this
study, I have been focusing on the synergistic antiproliferative effects of benzyl isothiocyanate in combination
with methyl-B-cyclodextrin and MK571 in human colorectal cancer cells.

In the Chapter 1, | examined the modulating effects of methyl-B-cyclodextrin (MBCD) on the
antiproliferation induced by BITC. MPCD dose-dependently increased the cholesterol level in the medium,
possibly through its removal from the plasma membrane of human colorectal cancer cells. The pretreatment
with a non-toxic concentration of MBCD significantly enhanced the BITC-induced cytotoxicity and apoptosis
induction, which was counteracted by the cholesterol supplementation. Although BITC enhanced the
phosphorylation of Akt, MBCD dose-dependently inhibited the phosphorylation level of Akt. On the
contrary, MBCD significantly enhanced the phosphorylation of mitogen activated protein kinases (MAPKSs),
but did not enhance their phosphorylation induced by BITC. These results suggested that MBCD potentiates
the BITC-induced antiproliferation, possibly through cholesterol depletion and thus inhibition of the
PI3K/Akt-dependent survival pathway.

In the Chapter 2, | investigated the role of the multidrug resistance protein 1 (MRP1). The MRP1 inhibitor
(MK571) significantly enhanced the BITC cellular accumulation. And MK571 synergistically potentiated
BITC-induced antiproliferation and apoptosis induction in human colorectal cancer cells. MK571 also
enhanced the BITC-induced phosphorylation of MAPKS, including the p38 MAPK, c-Jun N-terminal kinase
(INK), members involved in the apoptosis-inducing signaling pathways. Furthermore, MK571 enhanced
the BITC-induced activation of caspase-3. Taken together, these results suggested that MRP1 plays a
negative role in the BITC-induced antiproliferation in human colorectal cancer HCT-116 cells.

In conclusion, the present study provides two prospective strategies to overcome the drug resistance against
BITC in human colorectal cancer cells; 1) the combinatory treatment of MBCD with BITC induces cholesterol
depletion and thus inhibition of the PI3K/Akt-dependent survival pathway, 2). Inhibition of MRP1
significantly enhances the BITC accumulation and then potentate the apoptosis-inducing pathways.
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