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環境研からの論文： 腫瘍・染色体異常発生と線量・線量率

寿命試験と経時的解剖 → 全身の腫瘍発生を調査

染色体異常解析

Tanaka, S., Tanaka, I.B., Sasagawa, S., et al., 2003. No lengthening of life span in mice continuously exposed to gamma 
rays at very low dose rates. Radiat. Res. 160(3), 376–379. 

Braga-Tanaka, I., Tanaka, S., Kohda, A., et al., 2018. Experimental studies on the biological effects of chronic low
dose-rate radiation exposure in mice: overview of the studies at the Institute for Environmental Sciences. Int. J. 
Radiat. Biol. 94(5), 423–433. 

Tanaka, I.B., Komura, J., Tanaka, S., 2017. Pathology of Serially Sacrificed Female B6C3F1 Mice Continuously Exposed to 
Very Low-Dose-Rate Gamma Rays. Radiat. Res. 187(3), 346–360. 

Tanaka, K., Kohda, A., Toyokawa, T., et al., 2008. Chromosome aberration frequencies and chromosome instability in mice
after long-term exposure to low-dose-rate gamma-irradiation. Mutat. Res. 657(1),19–25.

Tanaka, K., Kohda, A., Satoh, K., et al., 2009. Dose-rate effectiveness for unstable-type chromosome aberrations 
detected in mice after continuous irradiation with low-dose-rate gamma rays. Radiat. Res. 171(3), 290–301.

Tanaka, K., Kohda, A., Satoh, K., 2013. Dose-rate effects and dose and dose-rate effectiveness factor on frequencies of 
chromosome aberrations in splenic lymphocytes from mice continuously exposed to low-dose-rate gamma-radiation. J. 
Radiol. Prot. 33(1), 61–70.

Tanaka, K., Satoh, K., Kohda, A., 2014. Dose and dose-rate response lymphocyte chromosome aberrations in mice
chronically irradiated within low dose rate range after age adjustment. Radiat. Prot. Dosim. 159, 38–45. 



2

ICRP TG91 DRAFT REPORT

Table 1. Studies on Irradiated Animals after 2000’s Suitable for DREF and LDEF Evaluation

1, 20, 400 mGy day-1
or 890 mGy/minute

Dynamics of 
radiation exposure

Source
Animals, strain, 

age etc.
Number of 

animals
Doses and/or Dose 

Rates
Study Endpoint Reference 

Experimental chronic
external beam

137Cs-
gamma ray

Mice, C3H/HeN
56 days and 
older

NA 1, 20, 400 or 890 
mGy per day

Chromosomal aberrations in splenic
lymphocytes noticeable above 400 
mGy per day

Tanaka et al., 2013

Experimental chronic 
external beam 

137Cs-
gamma ray

Mice, C3H/HeN
56 days and 
older

215 (Tanaka et 
al., 2008) / 468 
(Tanaka et al., 
2009 )

1, 20, 400 or 890 
mGy per day

Linear increase of aberrations 
below 3 Gy for dose rate 400 mGy 
per day and below 8 Gy for 
exposures of 20mGy day-1

Tanaka et al., 2008, 
Tanaka et al., 2009

Experimental chronic 
external beam 

137Cs-
gamma ray

Mice B6C3F1 1129 20 mGy day-1 for 
400 days

Obesity and fatty degeneration of 
the liver and different 
degenerative changes in adrenal 
glands and ovaries

Tanaka et al., 2017

Experimental chronic 
external beam 

137Cs-
gamma ray

Mice, males only
B6C3F1/Jcl

250 20 mGy day-1 for 
400 days

A calorie restriction diet extends
lifespan of irradiated mice and 
controls

Yamauchi et al., 
2019

Experimental chronic
external beam

137Cs-
gamma ray

Mice: B6C3F1, 
C3H, C57Bl/6, 
(gpt delta ×
SWR) F1 mice

4000 Total doses 20–21, 
400–420 or 8,000–
8,050 mGy 
delivered over 
400-485 days

Review of IES findings focused on 
lifespan, neoplasm incidence, body 
weight, tumour cell
transplantability, changes in 
chromosome structure, gene
mutations, changes in mRNA and 
protein levels, and 
transgenerational effects on 
lifespan and neoplasm incidence

Braga-Tanaka et al., 
2018

1, 20, 400 mGy day-1

or 890 mGy min-1

1, 20, 400 mGy day-1

or 890 mGy min-1

mGy day-1

> 4000

, females only

赤字：修正箇所


