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The aim of our present research was to examine thoroughly the mechanisms

of drug resistance in the cultured leukemia cells, which we had developed to be resistant to the key
drugs (cytarabine, clofarabine) for treating leukemia. In the resistant cell lines, the active drug
metabolite production (triphosphate forms) was reduced due to the suppression of activating
enzymes, dCK and dGK. In addition, the anti-apoptotic proteins Bcl-2 and Mcl-1 were overexpressed,
while pro-apoptotic proteins were not changed. The Bcl-2 inhibitor, venetoclax, induced apoptosis as
a single agent, and the combination exerted a synergistic effect. The effect of venetoclax was
reduced by the increased Bcl-2 expression. The combined effect of the Mcl-1 inhibitor, alvocidib,
was minimal. Thus, it was found that the introduction of a molecular-targeted drug aiming at
anti-apoptosis is effective as a means for pharmacological overcoming drug resistance in leukemia.
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