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Radiosensitization Effects of Nucleoside Analogues
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Department of Radiology, Kansai Medical University
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Various nucleoside analogues were investigated in vivo for their rediosensitization effects. The
enhancement of anticancer effects when nucleoside analogues were combined with radiation treatment
was examined by using C3H mice to which FM3A cells (mouse mammary carcinoma cells) were tran-
splanted. The results were evaluated by the TCD-50 method to calculate the enhancement ratio (ER).
The ER value for 3'-dG 100 mg/kg was 1.15; ACV 20mg/kg was 1.23; BVAU 10mg/kg was 1.30; FIAC
10mg/kg was 1.07; FMAU 10mg/kg was 1.26. To study the radiation damage to normal tissue treated
with nucleoside analogues combined with radiation, ddY mice were irradiated with 7Gy whole body
irradiation and the change in the survival rate was examined. The mice died sooner when treated with
radiation combined with ACV 100mg/kg, 200 mg/kg, BVAU 100mg/kg, and Ara-A 100mg/kg than
when treated with radiation treatment alone.

Among the nucleoside analogues employed in this study, ACV has clinically been shown to have
antiviral effects. If ACV is used as a radiosensitizer, we can expect an improvement in cancer therapy.
However, in addition to the radiosensitization effects against tumors, we must also consider the radiation
damage to normal tissue.
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Fig. 1 Chemical structures of nucleoside analogues.
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IUdR : Todo-deoxyuridine

Ara-A. : Arabinofuranosyladenine
3-dG: 3'-deoxyguanosine

7904 : N®-butiryl-3'-deoxyadenosine

ACV (Acyclovir) : 9-(2-hydroxyethoxymeth-

yl) guanine
BVAU : Bromovinyl-arabinofuranonyluracil

FIAU : Fuluoroiodo-arabinofuranosyluracil

FIAC: Fuluoroiodo-arabinofuranosylcyto-

sine

FMAU : Fuluoromethyl-arabinofuranosylur-

acil
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Fig. 2 The enhancement of radiation antitumor effects of ACV and BVAU. C3
H mice which were transplanted with FM3A cells were used. Each point
denoted the average of ten animals. The mice were injected with ACV or
BVAU intraperitoneally just before irradiation.
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Fig. 3 The radiosensitization effects of ACV.

TCD50 was used for evaluation. The bar re-
presented the stsndard deviation.
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Table 1 The radiosensitization effects of nucleoside analogues. TCD-50 was used for evaluation.
These drugs were injected intraperitoneally just before irradiation.

Radiation  Caffeine 3546 ACY  BVAU  FIAC  FMAU
alone 25mg/kg 50mg/kg  100mg/kg 20mg/kg  10mg/kg  10mg/kg  10mg/kg
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ER. 1.00 <1.00 1.00 1.15 1.23 1.30 1.07 1.26
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Fig. 4 The changes of survivl rates of ddY mice
irradiated with 7Gy whole body irradiation with
and without drugs. These drugs were injected
intraperitoneally ten minutes before irradiation.
Each point dernoted the average of ten animals.
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