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Tumor-selective high LET and high RBE particles can overcome the radiation-resistant
glioma stem cells

Miyatake, Shin-Ichi
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GSLC were induced from GBM cell line A172. The phenotypes of GSLCs were confirmed
by stem cell markers. These cells were irradiated with 60Co gamma rays or reactor neutron beams. Under neu
tron beam irradiation, high-LET proton particles can be produced. Radiosensitivity was assessed by a CFA,
and the DNA double-strand breaks (DSBs) were assessed by gamma-H2AX focus assay. In stem cell culture medi
um, GSLCs could form neurosphere-like cells and express neural stem cell markers, Sox2 and Musashi, abunda
ntly in comparison with their parental cells. GSLCs were significantly more radioresistant to gamma rays t
han their parental cells, but neutron beams overcame this resistance. Twenty-four hours after irradiation
with gamma rays, there were significantly fewer gamma-H2AX foci in A172 GSLCs than in their parental cultu
red cells, while there was no apparent difference following neutron beam irradiation. High-LET radiation c
an overcome the radioresistance of GSLCs.
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) High linear-energy-transfer radiation
can overcome radioresistance of glioma
stem-like cells to low
linear-energy-transfer radiation.
Hirota Y, Masunaga SI, Kondo N,
Kawabata S, Hirakawa H, Yajima H,
Fujimori A, Ono K, Kuroiwa T,

Miyatake SI.
J Radiat Res. 2014 Jan 1;55(1):75-83.

The roles of Platelet-Derived Growth
Factors and their receptors in brain
radiation necrosis.

Miyata T, Toho T, Nonoguchi N, Furuse
M, Kuwabara H, Yoritsune E,
Kawabata S, Kuroiwa T, and Miyatake
S. Radiation Oncology 2014 Feb
11;9:51.

~

~

Boron neutron capture therapy with
bevacizumab may prolong the survival
of  recurrent malignant glioma
patients: four cases.

Miyatake SlI, Kawabata S, Hiramatsu
R, Furuse M, Kuroiwa T, Suzuki M.
Radiat Oncol. 2014 Jan 6;9(1):6.

Bevacizumab treatment of
symptomatic pseudoprogression after
boron neutron capture therapy for
recurrent malignant gliomas. Report of
2 cases. .Miyatake SI, Furuse M,
Kawabata S, Maruyama T, Kumabe T,
Kuroiwa T, Ono K.

Neuro Oncol. 2013 Jun;15(6):650-5
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Symptomatic Radiation Necrosis
Diagnosed by Amino Acid PET
Motomasa Furuse, Naosuke Nonoguchi,
Shinji Kawabata, Erina Yoritsune,
Masatsugu Takahashi, Taisuke
Inomata, Toshihiko Kuroiwa and
Shin-Ichi Miyatake

Bevacizumab Treatment for

Jpn J Clin Oncaol. 2013
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Boron neutron capture therapy for
recurrent high-grade meningiomas.
Kawabata S, Hiramatsu R, Kuroiwa T,
Ono K, Miyatake SI.

J Neurosurg. 2013 Oct;119(4):837-44.

) ldentification of early and distinct
glioblastoma response patterns treated



by boron neutron capture therapy not
predicted by standard radiographic
assessment using functional diffusion
map.

Hiramatsu R, Kawabata S, Furuse M,
Miyatake S, Kuroiwa T.

Radiat Oncol. 2013 Aug 1;8(1):192
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progressive radiation necrosis with
the nuclear medicine diagnosis:
institutional results and ongoing
nation-wide clinical trial
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