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Abstract

Background Pemetrexed and docetaxel show clinical
activities against a variety of solid tumors including lung
cancers. To identify the optimal schedule for combination,
cytotoxic interactions between pemetrexed and docetaxel
were studied at various schedules using three human lung
cancer cell lines A-549, Lu-99, and SBC-5 in vitro.
Methods Cells were incubated with pemetrexed and
docetaxel simultaneously for 24 or 120 h. Cells were also
incubated with pemetrexed for 24 h, followed by a 24 h
exposure to docetaxel, and vice versa. Growth inhibition
was determined using 3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide (MTT) assay and cell cycle
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analysis. Cytotoxic interactions were evaluated by the
isobologram method.

Results Simultaneous exposure to pemetrexed and doce-
taxel for 24 and 120 h produced antagonistic effects in all
three cell lines. Pemetrexed (24 h) followed by docetaxel
(24 b) produced additive effects in A-549 cells and syner-
gistic effects in Lu-99 and SBC-5 cells. Docetaxel followed
by pemetrexed produced additive effects in A-549 and Lu-
99 cells and antagonistic effects in SBC-5 cells. The results
of cell cycle analysis were fully consistent with those of
isobologram analysis, and provide the molecular basis of
the sequence-dependent difference in cytotoxic interactions
between the two agents.

Conclusions Sequential administration of pemetrexed fol-
lowed by docetaxel may provide the greatest anti-tumor
effects for this combination in the treatment of lung cancer.

Keywords Pemetrexed - Docetaxel - Isobologram -
Lung cancer

Introduction

Lung cancer is the leading cause of cancer mortality in
industrialized countries, with non-small cell lung cancer
(NSCLC) accounting for nearly 80% [1]. Although surgery
may be curative in early-stage NSCLC, most patients
present with inoperable advanced disease. These patients
managed with best supportive care alone have a median
survival time of only 5 months and a 1-year survival rate of
approximately 10% -[2]. First-line treatment for patients
with advanced NSCLC includes platinum compounds com-
bined with vinorelbine, gemcitabine, or taxanes [3]. This is
associated with improved quality of life, but only moderate
survival advantages when compared with best supportive
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