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Introduction

Dihydrofolate reductase (DHFR) inhibitors are antineoplastic and immunosuppressive drugs extensively used in the therapeutic of autoimmune

diseases and cancer. However, when given in high doses, DHFR inhibitors (e.g., pemetrexed (PMTX)) can cause severe side effects and resistance.

Statins, a widely used cholesterol-lowering drugs, display in vitro anticancer activity (e.g., antileukemic). However, it is unknown whether lipophilic

statins (such as simvastatin (SV)) accumulate in tumor to induce cytotoxicity in vivo and what is the therapeutic window of statins that could

safely be used in cancer patients. Several clinical trials have shown that high doses of statins need to be used to obtain the anticancer effect

in vivo, which greatly limits its clinical use due to the derived toxicity. Combination of statins with conventional chemotherapy emerges as an effi-

cient strategy that might increase therapeutic windows of statins in cancer [1]. Here we studied whether SV was able to potentiate the inhibitory

effects of PMTX on cell viability in representative human leukemic cells.

Method

Human leukemic cells (HL60 (promyelocytic leukemia), MOLM13 (acute myeloid leukemia), Jurkat (immortalized T lymphocyte cell line), HEL (ery-

throleukemia) and K562 (chronic myelogenous leukemia)) were exposed to constant ratio combinations of SV with PMTX. Inhibition of cell viabil-

ity was determined by the MTT assay. Dose-effect curves of single or combined drugs were plotted and analyzed by the median effect method as

previously described [2], to obtain the combination index (CI) values.

Results

This preclinical study shows that SV and PMTX acted as potent antileukemic drugs on all human leukemic cell lines studied (Table 1). Moreover,

SV effectively sensitized leukemic cells toward sub-toxic concentrations of PMTX resulting in synergistic inhibition of cell viability as demon-

strated by reduced IC50 values when both drugs were combined compared to each drug alone, and CI calculations that indicated strong syner-

gism for sub-toxic concentrations in all cell lines studied (Table 1).

Conclusions

Our results suggest that the efficacy of antifolate chemotherapy may be improved by combining sub-toxic concentrations with lipophilic statins.

This combinatory strategy might increase therapeutic window and reduce drug resistance in oncohematolgy.
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