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Radiation-induced Bystander  Effect

松 本 英 樹*「

Radiation-induced Bystander Effect: Matsumoto H (Dept of Experimental Radiology & Health Physics Fukui Medi-

cal Univ School of Medicine) 

  There has been a recent upsurge of interest in radiation-induced adaptive response and bystander effect, which are 

specific modes in stress response to low-dose/low-dose rate radiation. Previously we reported that the accumulation of 

inducible nitric oxide (NO) synthase (iNOS) was induced only in human glioblastoma  mutant  (m)  p53 cells by acute ir-

radiation with X-rays, suggesting a suppression of iNOS induction after acute irradiation with X-rays in  wild-type(wt) 

 p53 cells. NO secreted from the irradiated  mp53 cells induced the accumulation of p53 in unirradiated  wtp53 cells. The 

radiosensitivity of wtp53 cells was reduced by exposure to the conditioned medium from irradiated mp53 cells, suggest-

ing that NO is an initiator of radiation-induced bystander effects. 

  Recently, we found that the accumulation of iNOS in wtp53 cells was induced by chronic irradiation with gamma rays 

followed by acute irradiation with X-rays, but not by each one, resulting in an increase in nitrite concentrations of  medi-

um. It is suggested that the accumulation of iNOS may be due to the depression of acute irradiation-induced p53 func-

tions by pre-chronic irradiation. We found that the radiosensitivity of wtp53 cells against acute irradiation with X-rays 

was reduced after chronic irradiation with gamma rays. This reduction of radiosensitivity of wtp53 cells is just radiation-

induced adaptive response, suggesting that NO-mediated bystander effect may considerably contribute to adaptive 

response induced by radiation. 

Key words: Bystander effect, Adaptive response, Hyperradiosensitivity, nitric oxide, p53 

 jpit  j  Cancer  Clin  50(13): 1075-4079, 2004

 L: (36

　近年,照 射装置の進歩 ・照射方法の工夫 によ

り,放 射線癌治療において低線量あるいは低線量

率放射線被曝の問題が唱えられつつある.治 療期

間の短縮 ・生物効果の不均一性の克服を考慮 した

密封小線源による組織内照射では,低 線量率連続

照射 が行 わ れてい る.強 度変 調放 射線 治療
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(IMRT)に お い て も,線 量 率 か ら考 え る と場 合

に よ って は低 線 量 率 照 射 とな る こ とがあ り,ま た

周 辺 の 正 常組 織 に低 線 量 被 曝 域 が存 在 して い る.

これ らの放 射 線 癌 治療 に お け る低 線量 ・低線 量率

照 射 お よび被 曝 が新 た な問 題 を浮 き彫 りに して く

る可 能 性 が考 え られ る.

　 この よ うな 背景 を踏 ま え て,低 線 量放 射 線 に 対

す る細 胞応 答 現象 の 中 で,最 近 注 目され て い る,

Hyper-radiosensitivity(HRS),Increased　 radio-

resistance(IRR),放 射 線 適 応 応 答 お よび放 射 線

誘 発 パ イ ス タ ソ ダ ー効 果 との 関 連性 につ い て概 説
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