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The transgenerational effects in descendant mice after the every generational low do
se-rate internal 137Cs radiation exposure as a Chernobyl simulation
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To investigate the transgenerational effects of chronic low dose-rate internal rad
iation exposure after the Chernobyl nuclear power plant accident, every generations of mice were maintaine
d in the radioisotope facility with free access to drinkin% water containing 137CsCl (0 and 100 Bg/ml). Mi
ce of the tenth generation (F10) were assessed gamma-H2AX foci in hepatic cell, micro nuclei test, chromos
om$ ?berration analysis, gene mutation in noncoding region (total 6000bps in 8 introns) and tumorigenicity

of lung.
Suppression of the tumor growth and increasing of the gamma-H2AX focus number were observed in 137Cs drink
ing mice, however, no significant difference was observed in the analyses of micro nuclei test, chromosome

aberration, tumor incidence and gene mutation.

137



1986

Mut. Res., 581, 69-82, 2005

137

4

26

100 Bg/ml

137

10

300

137
(Nakajima,
H. , Saito,T. et al. ; In Biological
effects of low dose radiation (Eds. Sato,
F., Yamada, Y, Onodera, J.) pp-199-205,

2000) 10
137
26.01 Bq
137 0, 100 Bg/ml
440 Bq
3 160 Bq
A/J
DNA
DNA
H2AX V%
H2AX
8 137
DNA
8 137
10
10
Chromosome
painting FISH



DNA

DNA
5 11
11
DNA Wwox 8
3 500bp Fhit 14
) 3 500bp
Uty Y Zfy-1 Y Zfy-2
Y mt-Rnrl
mt-Tsl mt-Ts2
500bp PCR

Dye Terminator
DNA
SEQUENCHER Gene Code

DNA
DNA

137 10
Urethane (A/J

Nakajima,H. et
al. Enhancement of tumor growth under
short light/dark cycle in mouse lung.
Cancer Letters,78,127-131,1994

Urethane 4 8
DNA
8 137 100 Bg/ml
5 DNA
y H2AX
137

Gy vy

Foci number per cell

y H2AX

10 Bg/mi
8 months.

100 Bg/mi 1 Gy (0.93Gy/min)
8 months 1 hr after external
1 irradiation

10By/m 10By/m  1Gy

Error bar (95% CI)

Number of MNPCE per 1000 cells

F,
37CsCl water (Bq/ml) Error bar (95% CI)

137
DNA
0
10 137
b o |
I 1
10 100 100 MMC2pg/g

F F

10

F

(o] o

137



FISH

DNA
DNA DNA
Wwox Fhit
Y Uty
Zfy-1 Zfy-2
DNA mt-Rnrl mt-Tsl
mt-Ts2
6000bp
Uty Wwox
NCBI C57BL/6J
F5 Fl11
F11
1
C57BL/6J A/J
DNA
6000
137
DNA

DNA

137Cs 100 Ba/mIK#¥ (F5, Fy;) & 0 Ba/ml 3§ (F;,) D

Intron IZB5HE AR FER
BiEF PR jixii B
BEY =8
Wwox Intron (BE/FEEBIR) 1500bp -
Fhit Intron (B1ABLER) 1500bp —
Uty Intron (Y BIK) 500bp -
Zfy-1 Intron (YEK) 500bp —
1fy-2 Intron (YEBIK) 500bp —
mt-Rnr1  Exson (T FaVFY7) 500bp —
mt-Ts1  Exson (T havkY7) 500bp —
mt-Ts2  Exson (T FaVFY7) 500bp -
A&t 6000bp
1

10 137
Urethane
60 .
50 .
3 [ :
(=
S 40} l I .
(8]
<
5 30- .
£
=
= 20l i
()]
C
=}
= 10+ 4
" 591/13 554/13
0 100
Bq/ ml
10 Urethane
137 (3.6 mm?
(5.5 mm®)
(p=0.0056)
137
137
7
-{--0Bqg/ml
. 6 —@-100Bg/ml i
o 591/13
£ 5| A
[72]
585 554/13 1
= |
F o2t . :
o 323/10 /
31 : .
-0 334/10
0 1 1 1 Il

100Bg/ml

4 6 8 10

Age (Months)

A/J
137



11 DNA

137

137

137

10
8-Hydroxydeoxyguanosine

160Bg/g  160000Bg/kg

6

Hiroo Nakajima, Mamoru Fujiwara, Isao
Tanihata, Tadashi Saito, Norihiro
Matsuda and Takeshi Todo, Imaging
plant leaves to determine changes in
radioactive contamination status in
Fukushima, Japan. Health Physics
Journal, ,Vol.106, No.5, 2014,
565-570

DOI: 10.1097/HP.0000000000000020.

46(2),
120-126, 2011
http://rbrc_kenkyuukai . jp/special/i
ndex.asp?id=6130
13

137Cs

pp97 (2013,11,30)

137Cs
10

pp143 2013,10,19

pp 2013 6 6

137Cs
A
speculation of the ecological half-life
of 137Cs by the Fukushima nuclear power
plant disaster 54
ppl25 2011 2011.11.17
18 18

Nakajima H, Saito T, Hongyo T, Ryo H,
Todo T, Nomura T: In vivo distribution
of radionuclides, tumorigenicity and
genome stress in mice after Chernobyl
catastrophe.14" International Congress
of Radiation Research, Warsaw, Poland,
pp231 (Aug. 31),August 28 - September 1,

2011.

€Y
NAKAJIMA, Hroo

20237275

@
HONGYO, Tadashi

90271569

SAITO, Tadashi

50153812



