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Estimating the number of DMAT units that can act during a radiation disaster through
a questionnaire survey in Chugoku and Shikoku areas

Genro Ochil), Arifumi Hasegawa?), Nobuyuki Hirohashi3), Naoyuki Yamamoto#4), Takeshi
Morizane®), Kensuke Umakoshi®, Yoshiyasu Hiratsuka?”) and Takafumi Ohkura®)

1) Dept. of Anesthesiology/Disaster Management Office, 7) Dept. of Radiology and 8)
Director, Yawatahama Municipal Hospital

2) Dept. of Radiation Disaster Medicine, Fukushima Medical University School of Medicine
3) Dept. of Radiation Disaster Medicine, Research Institute for Radiation Biology and
Medicine, Hiroshima University

4) Nuclear Safety Research Association

5) Dept. of Emergency Medicine, Matsuyama Red Cross Hospital

6) Dept. of Emergency Medicine, Ehime Prefectural Central Hospital

Abstruct

Background: Based on a previous study, it was estimated that approximately 30% of Japanese DMAT
(Disaster Medical Assistance Team) members accept activities during a radiation disaster. In this study,
we simulated the number of DMAT units composed of members who can be organized in the event of
a radiation disaster and the number of DMAT’s vehicles to transport patients in a supine position in
Chugoku and Shikoku areas.

Method: We aggregated the number of DMAT members who accepted a posting during a radiation
disaster in Chugoku and Shikoku areas. This is assuming that each DMAT units comprises 2 or 3
members who can act for a cumulative dose of 1 mSv (millisievert) or less and for a dose exceeding
ImSv of radiation. We also investigated the number of vehicles that can transport patients in a supine
position through telephonic interviews with staffers organizing rosters for each DMAT. Then, we
estimated whether DMAT in Chugoku and Shikoku areas could satisfy the demand of transportation
and medical support for hospitalized patients who need evacuation from the Ikata nuclear power plant
in Ehime Prefecture.

Results: Results showed that 200 units at 87 institutes and 48 units at 79 could operate for a
cumulative dose of 1 mSv or less and for a dose exceeding 1 mSv of radiation, respectively. Excluding
radiological DMAT members from the DMAT activities, 191 and 72 units could be posted for a dose
within 1 mSv and for a dose exceeding 1 mSv of radiation, respectively. Assuming that half of the units
would be posted if more than two units are available from an institute, 120 and 56 units were posted
for the cumulative doses of radiation. Regarding transport, 51 vehicles could transport patients in a
supine position.

Discussion and Conclusion: Comparing the simulated number of hospitalized patients who need
evacuation from the Ikata nuclear power plant in the previous study, DMAT in Chugoku and Shikoku
areas could satisfy medical demand of transporting seriously ill patients but the number of DMAT’s
vehicles could not meet the demand of transportation in the case of a radiological disaster. These data
will help in drawing up more concrete evacuation plans in the event of a radiation disaster.

JJARADM 2023 ;6;10- 18 -18-



FZI% N

EPRBioDose2022 Online IcZ&h1 LT
FE ORI R R (LT—EB

FDOBRITZ T T EHRO B Z 3T % ik & LT
ARGRPR BRI Z W 2 EN D 5, TDJ5
FICREM PR D YNNG EONH D, Y
7R JTEICIEE FAE VB ZHW D8 H B,
N5 D 2 DORRERHMEZ % 5 EPRBioDose2022
Online MY [E NAH#%Z B2 (LOC) D#EHEIC K D 2022
E 3 HICHM S NIz THE Lizw,

EPRBioDose2022 Online (& International
Association of Biological and EPR Radiation
Dosimetry (IABERD) @ F fi1c & D [ fit & 1 7,
EPRBioDose (&, The International Symposia on EPR
Dosimetry and Dating (EPR) & The International
Conference on Biological Dosimetry (BioDose) HV¢3 (]
THETNSEDT. &, EPR DZEH 1985 4
ICHIEENTEH D 1998 0 HHLKE 1 BioDose D
2HLETEI KT

R

EPRBioDose2022 Online @ Hi © B f# &,
ERPBioDose2015 T&H - 7z, KED X — k¥ A K
THifE & 717z ERPBioDose2015 & 2k [a] o) BHE 1< BY
LTHAZED T3 D OREND -T2 EHIC
BETD R & ENBEOZEHIC K B REICF Bl
T, REOFER, XAk 2020 4L THEM T
LT ledInl (KEERMILFERIR: D S HH#
) L L, ZDOHD Covid-19 D ESEIC X D 4L
TN 2021 FFTNA T ) w FIEXTORMENRRR X
NI IRANSGER S, 522t T4 > T 2022 4 3
HICHMET % T & 2021 6 HICREE Nz, C
DX NTHBERANET 2 THfEDOD O HICEL
T LOC THMFMICHGR S N T E I, DO THRER
WIRVTERA VT A VT TOREfFH RS 5N
720

ﬁAHEBJ] EPR BioDose 2022 Online

EPR BioDose 2022 Online,

heatod by Okayama Unlversily of Seience

THIREN TS (199(14), 2023),

Proceedings of the 2022 EPR Biodose Conferences (&. Radiation Protection Dosimetry

1 https://iaberd.org/

JJARADM 2023 ;6; 19 - 20



FUIA VBT, DK% TT Y bR—L
ZHWE 02BN 2080 H 5, LOC TIFERE
D— NTH % 5hR1KED Anderson Donovan FH{TH)
0 (BEEEEfE PSR R RAC TR DMERRERD &
%S Remo WA &k Ui, MRELT, WL
DWW EEDTEID, EEfHP Y HOEEICBNT
Donovan e E MR 7 UTe HilikA D TR E D - 7z,
Xle. AV T4V TORMEL 2% T DIEHRDOMEE
HENHEELZDH, BhE T I JAEA DO
S L IRE RO E - e A2 D web site
ZEHIZEETD (X)), #E A% v 7Tl Slack
ZRWIENINDSE K SHKREL T2, WD TDRMAT
H5HT &5 N—1)L Tl IABERD D Scientific
committee D5 ZIC & 2 Kzt 172 THO Tz,

EPRBioDose2022 Online I 1% 22 O [F - #h 5 »»
LB XZ 130 N\OERSBIMENDH D, 5 DO
ML 67T DRAR—FEEN D> Tze 2T A VB
HTH-TD T, HERKTOEOHEE & BEED
MERICBINE BB T BN TE, FERMRERE
Timd AHHbdHoTz, oo RAX—HETIX
F A VORER D L CHIE SR ATREE D
TRULETLEVERERL T ENTE ., 5
AT AV ORETH 5D T, Remo DIEREZ F
WCTLEVEREA VY RTTT 4 TICHEFT 5 T
ETRENBICHT 2B ZHO B L TE T, ¥
ZHERICSINEZ T L BB TRAR—
DI COSNNE R T Oifm TRz E T A
WBREEZTUCH L THERICDORIFSTEHNTES
7ZITHEL, HEBLTLKEESTWVAEREDT—X
ICHERE, A2 IV EL TEEHBNICWBEDTH
NEBHINEORDICIEC TEBIMETHT T EHT
FHRIIG L TES>TWe, ZO—HTAYTA
YTOBMDIZDD N T T IANDHIGEE L TR 5
Too FEEHEBV T IV —DAREND U N—Y )L
A7 DEHRUTEF LI, BN 7 AT 7 ZIHE
R C & Tz HEMN S OSNEE Remo TOE T
BB LIz o> TWzD T, ZiE, LOC I
XD Zoom Wk BIN LTz, FRIEARET
VT Y ORBIMZERE LT,

JJARADM 2023; 6; 19 - 20

20 -

EPRBioDose2022 5 %5

T ® X 91 EPRBioDose2022 & Online THIfE X 1
e, S TO%EELEERE H D, EPRBiodose
Paris 2022 "7 H7HMS5 10 HICT Z 2 ADI3)
TH#EEI NI, HATRHm THEES NG
L& H . EPRBioDose2024 [Z5ARTARZET 2024 4 9
H25 M5 28 HIZREN FEENTVS (KRE
W HERBED . Oz BRSO OSINE BRE
BLLTW5,



AE A R

JR 71 SEF IR B 2 s BRI FH AT R AR E = 2 D

BEMEANDOED A & FIH
AW T 7 /)b

it

E D715 FICEIS 5 F G TlE, BERRICH
WiggE <spae=21y 7 LT, FRIEE=%Y
VD) FaWGERAERFICTO. URERFOH,
S BRE DR « #EEZWYNCITZA B K5, HETE
WM R OEEZRERT S EROENTNS, IR
PRE=ZV 7, I UE (FICT-131) OF
IRBRADEREIC X 2 NEHIX < MRE T N A BT
MEE N5, 131 & AN 8 Hil &7z, R
SN AMIC 2 < Ok R Z @ YNCIE 3 % 0 Eh
b5, BE, HIRBRE=2V Y IHEE<X =2 7 VS
545 AICHEINTEL ., EE TS EROH
RERHEE < SREHR IS DWW T BAR A 2 D T
%o bRdx=a 7L Tid, FRIRE= 2V > 7 =5
9% Gk, M5 W2 E S TH D Nal(Tl) ¥ —
NA A — 272 T 7 5E 72 B4 3 I3 LA, 5
TR EN AR FICRE S N IR E=2Ic K %
FERIAE Z 842 4 BN TITS T EIdE > T b,
U UHSIRERE = 2 &, RN % 7= bRl L T fifi
HI 23 AW THBT L. BEDPELNTVST

X 1. JAEA BHZEHVIRIRE =%

fFRERMEAR

21 -

IINEE

(SN P e

N

EMND| BESHIANAZIER Ui ilE 2175 2 &
WTE. DD, RS EOE W INRIC & R AT e
. AIHEIORIRIRE = X OBIFRMRDEN TV S,
Z T TR EN T NR O I2 5 2 FREH O HUIRIR
EZZIZOWTEEEICA) THDO A TV S,

Ny 7550 Y REEL R CTRERRERHIRIRE= X

BT DR

CORMIRE=Z&, ENZHFZERsEENH AR
W e R FERMS (LU, JAEA) MBAFE L. ZOMEIE 1
TR U 728l AR DI ER#RO T3 )L F—HE
PATREA SRR D 2 B EhTvwE (K1 &
SO

ARZETE T OHURIRAE < KRR OPE X, WA D i
A RIS < KO ISHL RICIE E . FIC P - Tk
HED L2 RES T T HIRIREE D Z Mgl
DIFTHrH K2z, colkE, MEHRIIHNT S
HURIREE O 2 —EIC T %728, T4 MR Zfi#
M3 % (X128,

2. FURIRE = 2 e m 5t

JJARADM 2023 ;6;21 - 23



ARZEEDR EE R AR T H D 75 h 5 ik 7%z
ALTOWBHRTHY., T IIKEDOFRKEINLG D5
N 775y REREL FICEBZ R BIARREZTT
CENARETH B, m/N\v 7757 RER N TOHI
72 HE L Ic i USRI — I IR AT OIS,
EHHEFT COREDRR, HIESHFRDINY 77575 > R
BRAE <L R HURBRAEE < a0 T 25 A 8T
HoTcT ENBH B,

FHy—>
ARIEEDORMN 5. TSR EFEEF O+ /137E
. A T79A bl g—, BRSO Ny 7 5
F7 Y RBEWEEFTCORIHZEE L TV,
CNECTHRBEZZZIIERTHEHAEINTED.,
Z O ORI RO R NS, U AR B DFEP
KMT> Tz UL, SHEOFIHY—Tld, £
LU E SRS BT DR E R TE S &1k
REEWT &, fEidEsERLIicbizs2 e, kU
SERTRILLTWA T EPEEEINS, Bticdh
7o Tld. N— R 27DV T, BRICHMEDTZ.
IMDOEEOEM - REDABDIITA S KD KRG 21T
I, Fle, FELBLLUTREICED % X 5 2o
TYA VKT %, VI bUzTIIOWTIE, HY
FIRRD A ELR FHRE, 75 7 572 )80 = 2 i (1)
i CHIERTREE 97 5) & L., #ESE - MEkEHRE
RO DT T EM UG ETTI.

AR € = 2 O L

B TRE O 28 PRI E= 2

BHFE R DR

C OHRIRE = 2 X ENT LR RE N &R E Bl
WIZEBRFERRE (LR, QST) AR L., #ma Ry
NMetth O — T E A T3 (K3 28D,
AZEE T OS2 oI flE 92 < & THURR
D131 U TEWVEREZR L, JIEHO#RE D
SEI OB Z IR 2 W R D, REZ X
SOOI IS E T ICHHTE % K 5 IChFE
LTW5, (REEHHD T L& 2N TIRETIE T
LT EEEELT, RETo—T70RIRER BT
WErd B L esic, FooCHIER - FIEDTRZ S
AA Y F 2l TV B, RIEEDIIEICIE/ N 5K
ANETOEMAT 7~ S LERWTED ., BILEWVER
DB R B FIRIRE =2 ) 7 ZEYNITS
EMARETH B,

FHs—>

AREEE TN 7T T 2 RO ER X N7 BR5E
TORMEZELTHD BRI T S EF R
Wbt ETORHERE LTV,

ABEF IR TS BN TV 720, HRHE
A CRHICBWTREIIEZ H#1a s T L L A[RETH
%o Fiz. fEHIE TIEIRHEGEFORIEHE D HELE X
N3 8mANMO/NIUCHLTE, HEICIS U THIE
ZITHTEMWNTES,

X3. QST FHFEHIRIRE = Z DIV & KL

&aQsT

BRRFEFEDIRA 2~

o JYUIFHECINRZARET SZHDUR
o ELVPITOR SRR
o TmEUTOREN, MAMNRAL

R D
E
AEE ) V- BEA AR
4 A L7-E%
“ £ -

&
-

\\

L

VFANVE 4 HiRHERT
BRRVWHBRZRE= ESERE, BRMH
L - AERD Y HBOTHDT—T I,
7RI T EHC RIS, KHn] -

FA% feUSBaR T &

oy

JJARADM 2023 ; 6; 21 - 23

BIEEAEED A
ETABICFHICA
BOhH 5BV

_22 -

~1{ b 24y F
BiERRR N

77

7 INEER AT
) - Fn—TRk
A -

S BIERDA - —RELE

m%mmaa@N

BAEEESTHE
TEREICHL-NY
S

REEI o L
BALHAET B
) EbTk



RIS

FERIICIE, 5 5ORIRRE= % & &ICTTE
BB, IO RODEH THBAETDN L. [k
IMTS THRIRE = 2 ) > J i 3513 B A & LT
DFEIEROM, BRI 5 R S & it
DRICKIE, SBIHRSTORM &M 5.

BT

FUIRIRE = Z ORIEMEIC AT T TR W20 T
% ERIWIFERRFEIE N AR IWTSe b . MK
CESLHFERAFEE N TR T Eha R I =
<Lz L BT %,

ZE LR

By SEFEAT I, A3A0 5 4 5 ), FRBh AR
HURIRHEIE IR E= 2 ) Y T HEi~ =27 )V, 7
545 H , NEIF

B EE. 2022 4 8 H. FBNews No.548

JJARADM 2021 ;5;21-23

-23-

AR € = 2 O L

JJARADM 2021;5;21 - 23



s SCHST

RENEB Inter-Laboratory Comparison 2021: Inter-Assay Comparison
of Eight Dosimetry Assays (RENEB IC X% 8 FEFHDFREFMLDWF

R BE ] LIS IS DWW T

Radiation Research vol. 199 (No.6): 535-555, 2023
Port, M., Barquinero, J-F., Endesfelder, D., Moquet, J., 5. ft 100 %

HHYE CREAEMBIEADIFET - GR, IR EIERS - ZIEMER)

RENEB (Running the European Network of
Biological and retrospective Physical dosimetry)
13 2016 FELARE. WU 16 M EDFF 26 FEBIAINA
U, KB - IR D E DR RREIC BT
% HE < FH OREHEE D 7o DICHEIC IR 2175
v bI =T TH %, Al RENEB & 27 »[H 46
PERIA &R R 2 52 L T2 86 F-— L 243l
L. 8 FfOREFFM /77 (DCA, CBMN, FISH, PCC,
gH2AX, EPR, GE, LUM) MDtigwsc 232l <
O f& B % Radiation Research I #i 15 U7z, HAD
53 BRI R FE R RS (QST). SARTASA,
fRERIER R, RO 4 BB B0V TR
i m AR E R 2 02 L T2 e8RS L
2o

JEHAIC & 28U < X 72T/ KEFIC BT
% AR S < H DEEFHEIE 2 SRS % T2 DI,
RS < Z RS 2 72D DY — VDR ETH
%o EXREIELAEWIENE X TR ENIE T
B2Ho5HIE< T FUAITHEHA LT, #iE<E
PN U 7z BB ORR R 2 HEE 9% T L AVA]RE
TH 5. EVAFRERH & < ICRERRHE 2 R
& UTEERHIC HED 2 51E. WOWLDRSHE, &

[T
DCA : Dicentric Assay
CBMN : Cytokinesis Block Micronucleus Assay

FISH : Fluorescence In Situ Hybridization
PCC : Premature Chromosome Condensation
GE : Gene Expression

EPR : Electron Paramagnetic Resonance
LUM : thermally stimulated luminescence

DX G FVFOWIE S FDFAEL TEHIETE
% X IICHED S A5 )V OHEFHIDBEARTRTH %,
Fre, XY EmE - SREGMRZREET 5 72Dl
WZEREREEI LEEZ (ILC: Inter-laboratory Comparison) <
X % ARt OFEE 0 & B 2R REE & NI R CTH %

471810D RENEB IC & % i e i B LRI Tl Fedfi
P HENT & N7 AIIE R 2 AR R R | —Bh A
@12!&%1& (DCA). M H T vy 7 /M%iE (CBMN),

ekl EyE (FISH) 36 X O R kR 7 v A
(PCC)] DB DUV THFZEMEEE RIC I8 T ELlg 2%
MribNlc, EHIC. R TIEZ DR LN T4
Y- BRI | 73“/*\7 -H2AX (y H2AX). &z 178
(GE)] B X TR EHIE N — X DR | B i
PSS (EPR). 2RI E T2 I3 BVREFOE (LUM)] & D
e s irbnic,

Zlal, 3 FEOMRY > TV (k. TF AIVE,
ERAIVEE ) B X (240 kVp. 1Gy/4) 0. 1.2,
3.5 Gy © 3HHOME TR SN, ZELRE 27 »
[, 46 #EHD 86 DEIF—LICiESNTZ, TIN5 3
O, XU SIERIZS (0~ 1
Gy). HEHEREHIEL (1 ~ 2 Gy, HEEOZMEFEE
FPREINEY) BRUEREHIES (> 26y, B
HHO LR IR EMNRAED  DRFRINR 0 BICIZIERIS LT
W5, HAMNSDOZN 4 BEBHIE 4T DCATEIC K 2HR
BHEEICEIN LTz, F7z. QST (& DCA HEIChnA TH
OIREREEEIC K B EAEICE SN LT, T DR
e 792 £ TO 6 HELANIC, 86 F—Lh 5
At 554 HFOMEHEE EMFRH S NI, REFIYIC
REROVIREHREEME / 7 T —1&, GE. y H2AX,
LUM, EPRJEIC KB EDT, YV TNV EZITE-T
MH. 5~ 10 REELINICHE SN, —75. Ml
BRI EHEE L TH % DCA, CBMN IZ DWW Tk
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2 ~ 3 HEAN. PEURIRFEEICDNTIE 6 ~ 7 HEL
MICHE SNz,

JERRET > TV (0Gy) DI E. 8 MO fFiEICH
W, BHENZEED 85.7% ~ 100% HMZIFIEL
WEZ R LTeD, 3.5 Gy IOV v TIVDGAE, 2
Gy U EDMEAESNIZDIE, y H2AX <66.7%) 7%
Fr< 7 FBT N TOHEE LT 89% ~ 100% Tdh >
2o DED. y H2AXIC X % fi#H7T TIEH 33% A 0
—KW&&Dﬁwﬁ%fbfw%oik\¢%ﬁf
Hb 1.2 Gy DY T IVDGE, HEEHRZH2 LI
PRIGICBEE S % 7 )L — 7(1—2@)u£%uﬂb
WTBT LFEEL <, 1 — 2GCy ORI #EE i 2 R
L7zDlE 22.6% ~ 100% T. &> f:?ﬁiﬁ@%ﬁfgbi
27.8%~77.4% TdH > 1o PR EICH DT v
AT, JEIRGT & @RI wTiDE%ﬁﬁﬁﬁ
57z, EPR, FISH. GE 7 v+t 1 CIZEUERED
2 ~ 6 izl Z AN N ENBR SN, Thn
SO, B L IEREDMEL (DT F X)L),
(FISH iE%17 - 12 ) F— LORER LX)V K O 5 i3
A7 S (GE) ISR L T 5 & ERL TV,

SR OB LI Tld. BB NS
KUY NARRIE 7 v 2 A DFzbIc, IMiRIRE
MBI, T2 T IV DFEEE TxIA Uhiak THMIE
L. FEEN/z&#]D RENEB I X % FHigHIZE Tdh >
ehh, FRERTOHEE, JEMIE K H & mfpEuiE
LEDFANCITHEHTZ S EEbNS, =720, Ml
IR K 72 3R EHEE ORI R S 7 S IVBIE
SNTVBED, EXSNSZHBIT DOV TIEFID (
BIESCHR Y A R 2 TAlHT 2 2 0WHI HTH 5,

RIAICE L L LT, S5 E NIRRTt
ORISR Z W2 & BitZa g ZRE L. fek
DL 2 (b 3 5 7 21 Tldad, LDk
TN S 1 B 72 FURSD 2 72 DI IR Bk 7z
KT BN D 5 FRHBEIR LTS EERL
720
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