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BIODOSIMETRY OF RESTORATION WORKERS FOR THE TOKYO
ELECTRIC POWER COMPANY (TEPCO) FURUSHIMA DAIICHI NUCLEAR
POWER STATION ACCIDENT

Yamiko Suio.* Momeoki Hirsl,* Mibo Akiyama,* Gen Kobashi.t Masanani Iokawat
Makoto Akashi.§ and Nobuyuki Segiura®*

Daixchi (1F) Nucear Power Station (NPS). The NPS was
wersudy damaged resdting in rdeactne manak be
g relemsed o the enviromment. The mam event with
the relane of radicactive maserials (71, '7Cy, and 'Oy
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warkers, compeing the cperational aff and emerpency
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IF site fom 11-31 March 2011, The evalaion of the

Y. Suto et al. Health Physics 105(4): 366-373, October 2013.
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[Y. Suto et al., Health Physics 105(4): 366-373, October 2013]

Now updating by
1 investigating 50, 150,
and 200 mGy exposures.

Table 2. Dosc-response curve data for the dicentric chromosome
assay (DCA).

Dose (Gy »<\o of cells ) Dicentric equivalent counts® Y lck®
1

15

5,000 0.0002 1 -
5,003 11 0.0022 1180 3—‘
2,606 30 0.0115 0989 a
2,107 68 0.0323 0968 =
1,674 101 0.0603 0,980 g
L2 102 0.0917 0,968 8w
S 720 129 01792 0,993 Ch 60,
415 128 0.3084 0397 Co gamma ray
277 ’ a8 077 z
3 2 162 0.5848 0.776 (0.5 Gy/mln)
4 17 122 10427 0.866
5 245 394 L6082 0816 o |
*The number of centromeres minus one ina multi-centric chromosome equals W é 3 A '5
dicentric equivalent count
"Variance to mean ratio. The p values of goodness of fit test for the Dose (Gy)
Poisson distribution at every dose point where p > 0,08, except for 0.1-Gy Fig. 1. Dose-response curve for the dicentric chromosome assiy
dose point (p < 0.05) at which onc cell possessing two dicentrics was un- (DCA). Y =(0.00015 + 0.00017)+(0.0302 : 0.0044) x D+(0.0588
expectedly observed 0.0028) x D7 Y: dicentnc yiekd, D: dose (Gy), p value of goodness

of fit test : p = 0.73. Dotied lines denote 95% confidence limits.

Dose-response curve for the dicentric chromosome assay (DCA).
Y =(0.00015 + 0.00017) + (0.0302 + 0.0044) x D + (0.0588 + 0.0028) x D?
Y: dicentric yield, D: dose (Gy); p value of goodness of fit test : p=0.73.

REREEHOMIGHICRYET , AORIEIREEICAWN-RERERLET,
LEEBLMEEN FRINEE., Ui FEFDRE LRA250 mSVETEIE L
(Font=C&H B, 0Gyh bl GyDREIZMMNEY . MEHEL+ R ICE-THRERE
#EFHLEL,
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Table 3. Results of binlogical dosimetry of restoration workers for the Fukushima Daiichi Nuclear Power Station accident
examined by the dicentric chromosome assay (DCA) and records of physical dosimetry deteeted with alarm personal
dosuneters (APDs).

"I'he

umber of centromeres minus one in a multi-centric chromoseme equals dicentric equrvalent count
“Lower confidence Limit,
“Upper conlidence limit.

APD record No. of’ Dicentric equivalent DIC per Dose estimated ~ 95% LCL®  95% UCL?

m* [mSvy' metaphases scored counts (DICY" metaphase hy DCA (mGy) (mGiy} {mGiy)
Fu-3 179 1,003 7 0001698 170 208
Fu-4 150 10010 7 DAH700 171 291
Fu-3 173 1.000 b} DANIS00 129 255
Fu-6 87 1.036 1 0.00097 26

Tu-7 a8 1.005 4 000398 105

Tu-8 102 1.013 4 0.00395 105

Fu-9 unknown 6 0,005%0 116

Fu-10 17 3 000289 i

Tu-11 4 | 0.00096 26

Tu-12 unknown 2 0.00199 55

“Detailed data and mformation of the alamm personal dosimeter (APD) record of cach worker will be punlished clsewhere.

[Y. Suto et al., Health Physics 105(4): 366-373, 2013]

REZTEWNV-102DFDREFTMOIERTT . MEXFZE T171 mGy, 95%(5

X[E 0D _LRIET300 mGyRi#ETLIz. TDIEMD 2B DA R ELEFHRTLI=,

¥



U0 R3-5-5

( from TEPCO press release 2012.12.27)

BEF - RERSFRUAFTEORIIKRE

SRR IEC SRR E <+ AR IEC

f#&|Emsv) |Mar |Apr HE(msv) | Mar~Nov
250< 0 0 250< 6
200~250 |0 0 200~250 3
150~200 |9 0 150~200 23
100~150 |28 0 100~150 139
50~100 163 |25 50~100 686
<50 3545 |5727 =50 17989
‘ag'l'(person) 3745 |5752 %3+(person) 18846
B A(msv) |199 |85 B K (msv) 679
F(msv) |14 1.1 I (mSv) -

HNIETERREAN)—ALI-EHR T, FPRISN-HBILGRE X1 GyEHBZELNE
WSZERhMYET,
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( from TEPCO press release 2012.12.27)

BEF - RERSFRUAFTEORIIKRE

sHERARIEC

SRR X<+ AR T

| £8 5 (mSa) |Mar | Anr

[ $8 8 (ma | Mar~Nov |

%ﬁmﬂﬁﬁ%ﬁ%ﬂb

EOUTTEOw

150~200 150~200 23
—f-ﬁd)ﬁﬁﬁ' - 'E%& o] {&
<50 3545 |5727 <5 17989
& Etperson) |3745 | 5752 = n‘l‘(person) 18846
A(msv) [199 (85 =R (msv) 679
Fi(msv) |14 1.1 1 (msv) L2

EIEN ERIZE

MERSHRIERBEREL-AEVGENENSIET, EFHEEDR

EFMOBRE-BLEL IFROBRETLZBRAZBADEED D
MNHoN, BERGEEZHEELEL .
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(F R 26 FE A S55FH)
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A RE 2011FE3[14BHISEFE12816BFET. REFEXITHEBTIHOH
[E<EREPREEHN100mSVA 5250mSvIZE|E EIFHNTLV =, ZORMIC
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FISHEREE DT IC L M R MR ETEERE P,
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Mo AFET, RREEITREZTHADHILERZ=REH 100 mSvh 5250 mSviZ
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Lessons Learned from Fukushima (fZ3REREH)

1) MI7—2 0160 EHEHRRTMEDMAR YRS
A modified PCC technique

-> Y. Suto et al, Health Physics 108: 371-376 (2013).

2) LPARRYFAITERBHETEZEDBEIL (3-color FISH)
-> Y. Suto et al, Mutat Res 794: 32-38 (2015).
BEDEHL

3) AILAREEHBZRAL-EmE®RHEA~
> RFARFTFESMN2-IEERHBRSHAFHARBRIEN
HERREAEKEFEO-OOAIBRMEZHET IV

TUYXL(EFETIL) DBAS)
WA {cLaE{E
(SREANT)

ZTNDE. RERXREHOBEBRNOIDDERBEELRTEL. AEMAREZITOTL
x9,

1) KYBLEWST—IMS, M) 7—U D=0 D EYFRIR 5T EEL THRER
BiEF AV R AL E AR ENEE (PCO) DRAFREITULEL -, HIEKZITANEIR
TEBAREHNEEETT,

2 BEDEHE. ELVST—IMD, LFNARRITAI RN BIEEHTEEZTH
%3-color FISHEDRAFEZEITLVELT=,

3) B LRRIEELNST—I OB, ATHEERMTZEALT- BENESR I E H T
DHAFERETO>TVET,
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BT RMI=H T SREDENFHRENEANST S —
BHBRSIEC QaFmMA 1 1vIL)

R D8 B i o
Lenll ,  URan ik i
& L ilobct PCDC assay
] * PNA-FISH [k HiBEEEH (5 h)
d hi—  *SOMMICEBBEENGHE

[Health Physics 108: 371-376, 2015]

IS\ REFE
Vv WAk — 48h

A

N

b 4 NO fhedlith Physics 105: 366-373, 2013]

! 3-color FISH 4347
[Mutat Res 794: 32-38, 2015]

— 72h

(M-FISHEEIC & SIA—F T 12 ~) 9% h

A 4

EVRBICE T OREDENFMIRETMANSTO—ERLET  MERKE
ZTERY ., —#ZEERAL TERERICN) 7 —D D=0 DHEFMA TES. PCCIC
FHZEFIASH (PCOCT VAN EITIENTEET . BYDRIKIZONTILH
REEZTV. REGRETMAITA D ZBRAR BRSO, 3-color FISHS
METVET . TNENOFEMIS DOV TIIEHEL TV EERXESRBLTZELY,
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Normal metaphase
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