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Comparative antitumor activity of
5-fluorouracil and its prodrugs in combination

with hyperthermia in vitro.∗

Sigeo Shiiki, Sadanori Fuchimoto, Hiromi Iwagaki, Yoshihiro Akazai, Nagahide
Matsubara, Tetsuya Watanabe, and Kunzo Orita

Abstract

We investigated the antitumor activities of 5-fluorouracil (5-FU), 5’-deoxy-5-fluorouridine
(5’-DFUR), 1-hexylcarbamoyl-5-fluorouracil (HCFU) and 1-(tetrahydro-2-furanyl)-5-fluorouracil
(FT-207) in combination with hyperthermia in vitro. The antitumor effect of 5-FU (10(-4) M)
was slightly enhanced by combination with hyperthermia (42 degrees C) for 2h, and the effect
was determined to be additive. Synergistic enhancement of antitumor activity was obtained by
the concurrent use of hyperthermia (42 degrees C, 2h) and 5’-DFUR (10(-4) M) or HCFU (10(-5)
M). However, the antitumor effect of FT-207 (10(-4) M) in combination with hyperthermia was
comparable that of hyperthermia alone. The synergistic enhancement of antitumor activity was
not obtained for all drugs when the cells were preheated at 42 degrees C for 2h. On the other hand,
when cells were pretreated with drugs before heat exposure, weak interactions were obtained after
5-FU and 5’-DFUR treatment, and a synergistic interaction was obtained after HCFU treatment.
It is speculated that the metabolites of 5’-DFUR and HCFU enhance the cytotoxicity of 5-FU, or
might change the threshold concentration for a cytotoxic effect of 5-FU in cancer cells.
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