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The Effect of Diethyl Maleate (DEM) on the Radiosensitization
by Misonidazole (MISO) in Experimental Animal Tumors

Koji Ono, Masaji Takahashi, Takehiro Nishidai, Yoshihiro Dodo and
Mitsuyuki Abe
Department of Radiology, Faculty of Medicine, Kyoto University
(Director. Prof. Mitsuyuki Abe)

Research Code No. : 407
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The radiosensitization of diethyl maleate (DEM) in combination with or without misonidazole
(MISO) were studied in C3H/He mouse mammary tumors. The radiation effects were evaluated by
tumor growth delay time assay.

The enhancement ratio of 2.06 was obtained when 760 mg/kg of DEM and 0.5 mmole/kg of MISO
were administered in combination with radiation. Since the enhancement ratios of DEM and MISO were
1.18 and 1.44 respectively, synergistic effect was obtained by combined treatment of these two drugs.

Further studies showed that the synergistic effects at DEM of 760 mm/kg were observed in the dose
range of MISO of less than 1.5mmole/kg. In contrast, when the MISO doses were more than
1.5mmole/kg, the combined effects were lower than those of the additive effects of tow drugs.

The radiosensitizing effects of DEM alone, were observed in the dose range of more than 600 mg/kg.
In the presence of MISO, the synergistic effects were observed in the dose range of DEM of more than
400 mg/kg at MISO of 0.5 mmole/kg or DEM of over 200 mg/kg at MISO of 1.5 mmole/kg, respectively.
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Fig. 1 The growth curves for C3H/He mouse
mammary tumors after irradiation combined
with or without DEM and MISO. Vertical lines
represent standard deviations.
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Fig. 2 Tumor growth delay time of C3H/He
mouse mammary tumors treated by radiation
alone, DEM (760mg/kg) +radiation, MISO (0.5
mmole/kg) +radiation, and DEM+MISO+
radiation as a function of radiation doses. Ver-
tical lines represent standard deviations.

Table 1 GDT),dose according to treatment modali-
ties and the enhancement ratios

Treatment GDT o dose E.R.
Radiation alone 3300 rad 1.0
DEM + Radiation 2800 rad 1.18
MISO + Radjation 2300 rad 1.44
MISO + MISO + Radiation 1600 rad 2.06

DEM: 760mg/kg, MISO: 0.5mmole/kg
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Fig. 3 Relationship between enhancement ratios
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Fig. 4 Relationship between enhancement ratios

and DEM doses or DEM doses combined with 0.5
or 1.5mmole/kg of MISO.
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