(®)
2018 2022

Bﬁsic research for clinical application of 5-aminolevulinic acid radiodynamic
therapy
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5-aminolevulinic acid (5-ALA), a precursor of protoporphyrin IX (PplX),
induces PplX accumulation in tumors. PplX generates reactive oxygen species (ROS) upon laser
irradiation, so 5-ALA is used in photodynamic therapy. We found that PplX promotes the generation of
ROS by X-ray irradiation, and aimed to develop radiodynamic therapy (RDT) combining 5-ALA and
radiotherapy. RDT has the potential to improve the cure rate of radiotherapy and provide low-dose
treatment. In this study, we clarified its effectiveness under close to the clinical conditions of
radiotherapy. Tumor-bearing mice transplanted with U-87MG or U-251MG human glioma cells were orally
administered 60 mg/kg or 120 mg/kg of 5-ALA and then radiotherapy was performed with a total
fractionated dose of 60 Gy/ 30 fractions /6 weeks. The administration of 120 mg/kg to mice is
equivalent to the dose administered clinically in humans. As a result, tumor-inhibitory effects and

tumor regrowth inhibitory effects were observed.
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