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synclonaization and FISH

Yoshida, Mitsuaki

3,600,000

PCC 0 156y 8
G2/M

0 206y

In this study, we confirmed the usefulness of using the cell synchronization
method and the PCC method together in order to establish a highly accurate dose evaluation method
corresponding to a wide range of exposure dose. From the previous studies, it has become clear that

the 8-hour release over a wide range of 0 to 15 Gy can obtain high-frequency G2 / M phase cells,
confirming the effectiveness of the combination of cell synchronization methods. In addition, as a
result of analyzing whether or not the frequency of cyclic chromosomes is affected under various
conditions, no significant difference was obtained when compared at the same release time. On the
other hand, as a result of analyzing by changing the dose at the same release time, dose dependency
was confirmed. At this stage, it is considered urgent to clearly define the criteria, as the
criteria for circular chromosomes are ambiguous.

PCC-ring



(dicentric dic) PCC-ring (micronucleus
MN)
dic dic
“ Gold Standard”
dic
dic centromere
(G1, S, G2 ) DNA
(ring)
(Premature Chromosome Condensation PCC) PCC
G1,S,G2M 4
PCC G2/M PCC ring
dic
PCC-ring
PCC centromere-FISH C-
dic
(dic)
PCC-ring (MN) MN
dic PCC
X % 0 256y
MTX Thymidine
EDTA-2K
0 306y X
5.2+ 1.0°C 20.3+ 0.1° C 6 24 48 72
168 EDTA-2K 60
EDTA-2K EDTA 2% FBS 60 pg/ml kanamycin
RPMI 1640 300x g 8
3 EDTA
@
PCC PCC 0, 5, 10, 15, 20
Gy 6 ~7 X 0Gy 50y G2/M-PCC
5 Gy G2/M-PCC S-PCC
9~10 5~200Gy X G2/M-PCC
0 Gy G2/M-PCC G1-PCC
8 0 ~ 20 Gy G2/M-PCC

8



(@) 0 Gy 8
DNA MTX S
PCC-index 40
S G2/M-PCC
48 G2/M-PCC
MTX S
€))
) 0, 5, 10 Gy 1
0 Gy G2/M-PCC (=
0.006) 5 10 Gy G2/M-PCC
1
BE[Gy] GO+G1 S G2+M total #HE[Gy] GO+Gl S G2+M tota
) 49.2 284 224 100 )] 50.4 334 15.6 100
0 g 51.9 28.5 19.6 100 0 -:g::' 50.9 33.2 15.3 100
)] 50.2 27.6 22.3 100 [€))] 45.2 37.3 16.9 100
ERE 50.4 28.1 21.5 100 H{E 48.9 34.6 16.0 100
@ 58.1 18.2 23.3 100 )] 56.7 21.0 21.3 100
5 g 59.4 19.3 20.6 100 5 -;g::n 56.7 20.8 22.0 100
3 61.1 20.2 17.9 100 )] 55.6 24.1 19.4 100
TiE 59.6 19.3 20.6 100 HE 56.3 22.0 20.9 100
O] 57.6 19.1 23.0 100 )] 55.8 20.5 23.1 100
10 g 58.7 18.2 21.8 100 10 -:2::' 54.1 20.1 25.2 100
&) 58.5 17.7 224 100 [©)] 57.9 21.8 19.9 100
EHE 58.9 18.3 22.4 100 H{E 55.9 20.8 22.7 100
) 0, 5, 10, 15, 20 Gy
0 5 Gy G2/M-PCC
(0Gy p<0.001 5Gy p=0.002) 10 15 Gy G2/M-PCC
20 Gy G2/M-PCC
p = 0.006
Q)
MTX
6 Gy
10
PCC PCC 20Gy
PCC
M
6 MI 21.5-29.3%
MI 24
EDTA MI 0-4% 48
EDTA 14.1-26.7%
MI MI 5-10%
72
EDTA M1 168
5 2 A D
3 15% MI
3 MI 0-6.2%
MI 3
EDTA
@
PCC

6,7,8,9,10




6 ~7 0, 5 Gy

G2/M-PCC 15, 20 Gy
S-PCC DNA
DNA
6~7
9~10
15, 20 Gy G2/M-PCC
G2/M-PCC G1-PCC
9~10
G2 M 2 G1
8 20 Gy
G2/M-PCC 8
@ PCC
PCC PCC PCC 0,5
Gy G2/M-PCC 10, 15 Gy
G2/M-PCC 20 Gy
G2/M-PCC 0 ~ 15 Gy PCC
20 Gy
G2/M 20
Gy
PCC 5 Gy
FISH 5 Gy
®
PCC
1S0 5Gy
PCC-ring
PCC
A
) Ml
1AEA 18-25 ° C
iy
75
M1
37-25° C 15° C 0°C
WBC
EDTA
2000 Dic CT
100 mSv
EDTA
PHA
EDTA
1.2-1.6mM
EDTA EDTA

EDTA



1
(DFujishima Y, Kanahama S, Hagino S, Natsubori S, Saito H, Azumaya A, Ariyoshi K, Nakata
A, Kasai K, Yamada K, Mariya Y, Yoshida MA, Miura T. Influence of anticoagulants and
storage temperatures on blood counts and mitotic index of blood samples collected for
cytogenetic biodosimetry. Int. J. Radiat. Biol., 95, 186-192, 2019

(DMitsuaki Yoshida, Kentaro Ariyoshi, Akifumi Nakata, Kosuke Kasai and Tomisato Miura
Current status and future issues of chromosome dose assessment in radiation emergency

medicine, IAEA Consultancy Meeting for NA9_ 39 Project, Meeting

title: STS (Science, Technology and Society) education support on return in the context

of low-dose radiation, 2019 1 16 17

(2)Mitsuaki Yoshida: Biological Dosimetry by Chromosome analysis, Biodosimetry
International Seminar in the RHI, KHNP, 2018 8 23 ,

(3)Fujishima Y, Miura T, Kanahama S, Hagino S, Azumaya A, Kawamori S, Goh VST, Ariyoshi
K, Nakata A, Kasai K, Yamada K, Mariya Y, Yoshida MA: The influence of the blood storage
temperature and anticoagulant for cytogenetic biodosimetry. EPR BioDose 2018, PP-37,
Munich (Germany), 2018 6

@) Goh Valerie Swee Ting

60 , , 2017 10 25—~28
(5)Blakely WF, Subramanian U, Miura T, Hsiao HK, Bolduc DL.: Use of Multiple Endpoints
with the Premature Chromosome Condensation Assay for Total-and Partial-body Dose

Assessment. 2017 RRS Annual Meeting, Grand Fiesta Americana -Coral Beach- (Cancun,
Mexico), 2017 10 15 18

(©
FISH
59 2016 10 26 28
()
59 2016 10 26 28
o

(Tomisato Miura)

8 20261456

(Kentaro Ariyoshi)

8 50462750



