R R R EEG R LD~ 2REMFHEA IR ORR & 72 5
PU.1 815128 B O & RKF M O AT

~ TRTRRIE D v DRI RO 2 B 2 % ~

HEEMIT (R RN R R FH I %)

=]

R Lok BL O WM R SR R O RINEGIE IS K DR Y 2 7 2B
LHNCERE T D7D, IEE RN SN AN REAET S E TORA OEYMFE T ok A
ZxT D IR OB E R ERES L OEBREOENIZL > THLMC L TR TiER b
22N B2 T ZAVE TIZ C3H R~ 7 ADIE MR AIEIZ 351 5 MIfaEhE S5 & = oM laBhiiE D%k
HLE T /UIC Lo T rAML (SRR A E it B fs) FBIEE TOAEMFN T a0t X & 552
LTC&7z, ZOREE, tAML OEJR & 72 2 4ffa (HSC, MPP, CMP, CLP) %% [ i 45 il | 2 254 E.
T 2ITE, BRI E > o b OfMREEO 2R lng g o2 (faEsm, Mikst, M
fas3ib) 2B L T2 ATREMEDVRIE STe, & 2 TARMFRIZZ O ATREMEICE S & | tAML O
FLIR & 72 DR 2 x5, (K - H - B EE TR A IRE %, 1) Mlatk., 2) DNA 5%
FrOMfad, 3) rAML (CW 7R Sfpil BinF DR 2 FYRAKRE) 2R OMiaoB &, 4)
PU.1 OFEBLBINH] X TV DI OFI A ORBFZEAL 2 G L, (RS E SRS & 2508
A AT ORFEREIMEAZIT) L 2 B L LTW5, AEEITESHRERTOERZRB LT,
BIfE, C3H %~ 7 A2 1 Gy/min OFRE=R T 200 mGy. 1000 mGy. 3000 mGy @ vy # % 25 |2 R
B L. 24 B2 IS8T D RS L L ~/L (WBC,RBC, PLT) 35 & ONE 1L % L~ (ST-HSC, LT-HSC,
CMP. CLP) OfifafinZ bz firh Th b, Sk, 1K - PHREETOERLLKL L. rAML
BN DERAPRERIEKGFOICAEC DO LNNCTLHTETH D,

F—U— R R, MlaEhRE, k. IEMEEEFEFE, DNA #E., 2 EsErtEamm (AML)
et i - ENEA GRERVEHIFIZEAT)

L. BF7E B 1)

TENF ARG RIT 1960 R D IR O KRS VU R E LTROANDNTE 2, Hx
AN D, B RAR YL R R AR & R R, T D NSRS OBMRIZE B LTk
HEEZIT -T2, CERPHAE DR BIT in vitro TO ADERIEIM Y 8 BRIC X ME- 1Ty RERE LT
ERTHDH, ENFERYEARRE A LR EROBRICB WL TR, EREREN 1000 mGy K T
O EFNE (A UMETHHRERORN T OEEN/ NI WBR) TBEINR2NZ ENSho
72 DA, FHA 8 0 SR T O/ MR EFRIZ 0.5 mGy/min UL ETEBERICE D 0T o7z,
L 72> L in vivo TiE, #xiIT~ 7 A2 0.0007~0.14 mGy/min OEHRER v #jt 2 EFEHR & 100~8,000
mGy F CTHRE L. a0 s8R kg A g IclT 2 mER" b o7, ZoR TS
e b ARV VR BRI B AR IR L~ L 0K 400 5. BUTE O B IR N O SRR X D9 10 5 F2
YT 5, ZOWMETIE, £HERE 250 mGy T, 0.0007mGy/min & 0.014 mGy/min DK
BRTHRERDENBLESNTND D, §E- T, in vivo TOMRD TRV VR B ERGE T O R %)
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REBNDAREDEB TR THAZENEETHL EEZI LN,

IR A DRERF & L CRMEEBEA MR A S D, ZNE TOMET, KHRFHREMNE
HMEAMA (rAML, radiation-induced acute myeloid leukemia) % Z4E L 7=~ 7 A O'E Hifid
IZ1% 2 Yl B> Sfpil R TR A GTe K RAIRE L | LT 5 2 FYalk o Stpil #Eix
FITHBERERBELCTNDZ ERF o TEZ 29, LrL, ZhbOREN USRI %,
WO, EOX I LTELDDONPREW SN TR, £ 2T, Fxld rAML OFEMHE & LT
TRLOAGER A LT, THUE RO BREHZ X0 HIE BRI AN A L. a4l 5 7o 60123 i
fa (HSC. hematopoietic stem cell) 723 IFIZ LTRSS, F 7o, BERRIXFERC
HSC @ 2 FYAEAR LD Stpil BinFHEO A MEZRESIED, £D#%, HSC OEFIHEALIC LV #
ANV ARBIRANR AT, BFETDHH O O Stpil BIn TR REREREZF KT H, =
MIZ X > T Shpil IaF DGR T Th 5 PU.1 DFEHN5ERITHH & HSC 1% A s i 2
BRI D, | ZORBD X DTSR MEER 72 iaEhiE O 2k X 2 B A ORI, FURIR
WASRHIRRY B THIRE SR TW5 1010 22T Ha ZpTEOBRES OHEE (W5
A MIRBIEED VAT~ T 4 v 7 L E a— L ERT — 7T L 2R E - IKRERICEIT S
HFHRRFE DAY A7 OHEE. #2012 4= 4 A ~2015 4= 3 A) TR EZR (20 mGy/day) .
HE®R (200 mGy/day) B L OEHRESE (1,000 mGy/min) @y ##% C3H %~ 7 A2 3 Gy
£ CHH L, HSC OMfak 02t 2 ~T2, ZOREHR, FHRER L mRERO v B CIXEHN 2
HSC Ol fafisib 238182 S aL72 23 ARFR R y R CITMIE O Z(LITRBO b ho Tz, L L,
35U 7= HSC idsyb & AR &9 2 O MR EhRE 2 /<428 B[ 23 Tl 2 » HSC m Ik
KPR 2B AR A S L CR & 77, IREIEAEIC X 2 B OGS —H 4 Tl o Tz,

F£72. 2010 #IZ Bondar 51X 1Gy O HH#R % B4t L7- C57TBL/6 v 7 X & IEMUH O C57BL/6
~ 7 ADEHMEZRA L, BEMRELZ B L C57BL/6 ~ 7 ATBAET 5 EBRZ1TV . 1Gy
g L 7=~ 7 2AHk® HSPC (Hematopoietic cells and progenitor cells)id, #fttk. B #if
BICH ST DG MNERI < 7 ZH kD HSPC IZHANTIERWZ L 2HE L 12, Z Of55HRIT,
FRHRIZ & - T, DNA #5545 (F 72 HSPC X, Mfapia OfES., PR TLE 5 Z L2 EK
LTS, ZOBGENR—BIIET D7 513, B2 HSC 12 2 FYAIRD R KB % 555
L7cE LTh, MIRZER O H CY LML DA - /(i3 &7, rAML O [ iR e o 1338
BLIZSWZ L/ b, ZOBIGE rAML OMEFNREEZE 25 ETIIIEFICEETH 5,
INHOZE XY RS TIEE - - KRR CHEMBMREN 200 mGy, 1 Gy, 3GylldE
Ty #Ez~ U AZHH L, rAML O&EJR & 72 2/ (BE&E M (LT-HSC) | Ak M i
M (ST-HSC) . ZHetkEriBifl (MPP) . VU SEkR L@ ATEG MM (CLP)., ‘& 868k & 4
WATEEM L (CMP))) #3512 LT, 1) k. 2) DNA#HEEL, 3) 2&Y ik o Shpil
LT D RITLFG 2 FEOMIBOEI S, 4) PUIOREILNH] ST 5 HiE 0 E| & ORI ZE
bz fef U, ERERBERICE D AMLREIEY A2 255 Z L 2 B L 45, AEETH
FRER CORRAHG Lo, BIfE, B24F#% 12310 5K MM L~v (WBC, RBC, PLT)
BILO®EMA L~V (ST-HSC, LT-HSC, CMP, CLP) Ofifaskd 2tz TH 5,

II. 751k

<< A>
AWFZe Tl 8 iR D@ C3H/HeNdcel ~ 7 A& f\Wiz, ~ 7 R I K 4 LT D7 —JITINE
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L, IR, W, SNBIHOBHY A 7 VN EB S/ SPF BREE FOfE=ET CHE Lz, B
AR & KA B HRICER S E,
<y KR BRSE >

y BRIRET X BREE R RN ZEATIC AR E L CH D Cs 137 (KR ER y MIBFIEEZ v, ~v
A % MRS R (OGY) 1 Gy/min BED 2 BEIZ7 0. SRR ED 200 mGy. 1 Gy, 3 Gy ([ZHI|ET
5HFE Ty MELHIEGRN L, AR TIZ1EES ICo~ T 22 Lz,
< if ERF D E >

~ U A% T —7 )V CRREMESEREDLFT L. DIBER 21T 572, TOHa— AT -T2 —%
AW, AMmE (WBC), #KiEk (RBC). /i (PLT) D%tz FHl L7z,
<Tua—HA by —F—|Z K Bk, AiERH M o Bk >

T— T VRIS SEHERLET U 7o~ 7 2 ORI O KBRE 2> BB BRI 2 it L7z, 0L B o
MR AL IR R & N DB R Z — SR > TND Z L3> T D, %@%
HEFIHLTENZND X R BOFURLE 21T, 7r—H% A MLy —Z —ICTRME
Ml (LT-HSC) *1, fEiiismediie (ST-HSC) *2, ZHEMEABEME (MPP) 3, U > /<Ek
FALEATEGM A (CLP) *4, B BEERR L@ AT ML (CMP) *5 2 EhHEL 7 1814,
Z OB A TRERSBANBIITATIC CENME L7z,

“ILT-HSC : CD34 [&¢:, CD150 fitt, CD48 &, Lin [Pk, scal Bk, c-kit [k
“2ST-HSC : CD34 BtE, CD150 Bk, CD48 &, Lin [Pk, scal B, c-kit [k

“SMPP : CD150 [,/ f&t:, CD48 5, Lin f2E. scal Bk, c-kit Btk

*4CMP : CD34 B, CD48 [, Lin &, scal &P, c-kit Btk

*CLP : CD34 B, CD48 5, Lin 2P, scal . c-kit &M

%-q-

(ffi BRL 0 ~ D BLJE)
INTR A TR NBREE R AR JE T Eh i 2B B 2 IS RIBRGH IR 2 52 H L. S O, Ok
BB JOEER & OB & ORHE O 2 9% OFE 2T KB 257 OKREE 5 27-26

=

5) o

1. fE 53
<IMEREL DZEAL >
1 Gy/min O#EEHRT 200 mGy, 1 Gy, 3 Gy Oy BERE L, 24 BE% 2B 5 Mk %z X
~3 I ENENRT,
WBC I3 EITETT L TR LT EHAA R b=, RBC BEL O PLT 1IE & A EZ&ERN
Rohiedoiz, FEMRON 2B T/ > T\ 5D,
<3IEME mEEHE A DAL >
1 Gy/min OFEEZT 200 mGy. 1 Gy. 3 Gy O v #AWE L, 24 BEf#ICB T 5 &g,/ §i
X D L E K 4~7 ICENEhrT, MPP IXB/EMTH CH 5,
ST-3 L O LT-HSC 14 24 B OB TO PN OMETHIEMERE L TR 5N -
72725, CMP TIZMEBRFH 2B N RA 57, CLP X1 Gy £ TIZIERHBRE L 22T/ 520
S7eH, 3Gy TN L TWAHEHmABIE ST, FMARotr ZBETR> T 5,
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IV. %2

AWFFETIIrAMLO PR & 722 2 il 256502, 1) M. 2) DNA#BE 2R OMIaE. 3)
rAMLIC 28 72 SIpi &R T DA HR (2FYaRRE) LR oMlan® G, 4) PUIOFB ]
EN TV DM OEIG ORI BT L. R RSB RIC K 2803 AU 27 OFRPERRH
EITHOZEHBIEL LTS, REENDERERICEDEREZG L, BIE, 1 Gy/minDfE &
FCHEMBHEREN200 mGy, 1 Gy, 3Gyl dE Ty ME~U ATHE L, 24RHI%ZICB T Dk
HiLL~L (AfmEk (WBC) | ZRifLEK (RBC) | Ifi/hk (PLT) ) BLU, &k L~L (K
WivE e (LT-HSC) | i mé#mie (ST-HSC) . ZHerkaiiMi (MPP) | U > /S8
F AL B i (CLP) . B #E 5k R @ ai B fa (CMP)) @Ml 0 E Lzt Th 5,
WHRE TH DY, FREE TIPS #2405 ] CRREER IS A MERELAN B LTV 5 O 23 8s2
St (¥1~3) , &R L~V O CIEST-3 L OLT-HSCITZEL B A b e o 7= (X4, 5)
2. CMPIIMEKRFN 2D 2R Le (K6) o B BRI SRS S LRI @ W 2 D1,
ERAFNCHIRENRE L TNWD LB X HD, TIECMPOBNZED L HIZHBITE 5725 95 I,
FfLER & FER IR B R 2 ISE R A U o h, Ehvd & BMERZH 5 72012k L7z O hit
MRS RMETH D, BB EWBCEBEML TWBITPE0, 20X 5 AR5 R 572 )
ST DRTEDOTREMENE 2 55, HEHHRRIC X 2K E L TOIREEZH ST 57201
LABRBRABPBETH D,

A RENT 2 LT D H T, CLPIZM O & I3ERME2 272 0 | 1 Gy E TIIFERERE & 213D
Nigimnoi=i, 3Gy TN 2HmABEsIN (MW7) . CLPO FiiZH D U 3Bk (5 [alfiR
LT RIS > & BREZERE OB TH L7720, TREM D DML T
HAHEMENE 2 bLD, 4, CLPITERERIC b LT 2 REME S M Sh T ® |, AlfEE
MIaOAY it 2 2lazFRIET 5 ETH, CLPB LU, 0 EiOMPPR ED X 5 7%
i LOLTWHIOPHLNCTIMERD D,

A% . DNA G ZFroMIak. rAML [Z2ZH 7 Sfpil AT DA 2 FROMKRE) 2FO
AR OEIE . PUT OFEBLAINH] T 5 Ml O FIA ORI ZAL & fke L CTREFT L TS &
EHIT, R - TRERTOERGL M L. tAML 2523 5 L B ERIKFIIET L0005
MIZTDHTETH D,

V. K

B UCHB W T, MR TR LT D 24 K £ COMICRMM L1 ds KO MR L
A OOBIENE L < B L TS 2 LR ho Tz, Z0ZIKA TAML 12 ¥ 0 & 5 1T T
OBEHDORHBBETHS,

VI YA L LABE D Gt 1
WEAE 12 5] & ot X BRIE AL A EANHF R AT IR B L T DKM EE v MBS EEE 2 F T, 200
mGy/day (F#REZR) LV 20 mGy/day (E#EFR) TOERRGEMT 5, BEEBIZTRLO
HBLTHD,
1) HSC 128 2 MaBi e O FEREZH ST 572012, DNA 5% v -H2AX ZE & LTt A,
DNA {5 % Fr oMl DRI AL 2 T~ 5,
2) HSC X H S ERAE ) & Ffofe b KRBV i AL T, LT-HSC (KIEHioosdE i) & ST-HSC

=11

by
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(< M2 LT MPP ~43{k3 % HSC) ICiEid, &2 C, BA#RIC L %5 HSC OfifaE)
REZHMIEsE, A, MMEEBE L THBT 57201, LT-HSC & ST-HSC OAUESEDBEE 72 & O
(A B o AR R 2L % AT B

3) rAML # %8l L 72 &M -AMd CTlx PU.I ORBEMET LTS Z En@EEnTnd, £2 T,
PU.1 5% v R BOEFPRGEZ T MER T LIZ PUL 8B L TO 5 MO A ORI
WA Z AT 20

4) rAML (2 %287 PU.1BIGFDREEZFHND 200, 2 FYLAlE Lo Sfpil s #o t3%
EIVAER, ERBMSE T T Stpil Lfﬁ%ﬁtf’%fﬂiﬂ’jiﬁc@i'/\@fxﬂ—*fﬁ’]w{tf&ﬁﬁﬁﬁ”é

5) B T ARZFIEH I TIRKEZMRD7-0I1C, BILA ML ADO~Y—H—Th2 8-0HAG DHHL
KYeta 247\, 8-OHAG %é%ﬂﬂﬂ@é&@ﬁﬁ#é@%{t%ﬁ%ﬁ“éo

5| I 3CHk
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A dose-rate effect on chromosome 2 aberrations and Sfpil/PU.1 loss
leading to radiation-induced murine acute myeloid leukemia
- Aiming at clarifying radiation cancer risk at low doses and dose

rates

Michiaki Kai*l, Mitsuaki Oj ima*l, Junya Ishikawa*l, Atsuhisa Hirouch™

" 0ita University of Nursing and Health Sciences

“Institute for Environmental Sciences

Keywords: radiation, dose-rate, C3H mice, chromosome 2, Sfpil/PU.1, rAML (radiation-induced acute

myeloid leukemia)

Abstract

The dose-rate effect (DRE) is a critical phenomenon that should be considered to estimate the low-dose
radiation cancer risk for human health. However, the DRE has so far been reported in the high-dose
region. As a pilot study, we reviewed the DRE on radiation-induced dicentrics in the recent reports and
found that DRE would be existed in the low dose-rate region in vivo system. Therefore, it is very
important to analyze the DRE at low-dose rates by experimental study on radiation cancer in vivo system.
It is well known that exposure to radiation leads to rAML (radiation-induced acute myeloid leukemia) in
C3H mice after an incubation period of 1 to 2 years. In murine studies, it has been reported that decrease
of PU.1, encoded by the murine Sfpi/ gene, expression in hematopoietic progenitors (ST-HSC: short term
hematopoietic stem cell, LT-HSC: Long term hematopoietic stem cell, MPP: Multipotent progenitor,
CMP: Common myeloid progenitor, CLP: Common lymphoid progenitor) by radiation-induced
chromosome 2 deletions and subsequent Sfpi/ point mutation in the remaining allele leads to rAML. In
our previous study, we observed that cell turnover of hematopoietic progenitors was activated depending
on dose rates, and hypothesized that aging through radiation-induced cell turnover can induce
rAML-related mutations. To clarify our hypothesis in this study, we examine the dose-rate response of cell
turnover, DNA damage, chromosome 2 deletions, and PU.1 loss in hematopoietic progenitors of
y-irradiated C3H mice, and aim at clarifying DRE of radiation cancer. The preliminary results suggested
promotion of cell turnover in CLP of 3 Gy-irradiated C3H mice at 1 Gy/min. Katsura et al reported that
CLP might be differentiated myeloid series of cells (International immunology, 22, 65-70, 2010). Detailed
examination will be necessary to clarify the origin of the rAML stem cell. In the next year, we will start
the experiment of the 200 mGy/day and 20 mGy/day, and will construct a risk model for murine rAML

based on dose rates.
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120



18 b5 RN DI FHEE D 72 8D DB Y L2
5 (RIR R IR e R RO ZETT - £0i2)

MiEE
AWFZETIE, IRAMEEIZ A T2 EREEE - AR E O IR ENCE T 5720, JFRHFIC
X DR O DB OB OWTER L OME A L CRHMliZ1T> Z & THh D, WFEER
ICESEx 2o ul ey NEER LT,

[. AR - Sl OAEEIER & 2 2 A OISR 5 HE M iR

RGN, R EIA & BIFRAETO 30 Ll EOR A &g & Lz, N EIL. O4%
IEEEWROFHE, @Z ZADREEE & L, 7 —Z WEEIX, JINFIEER 23 425 o4 5 I IR Rofe
B, T TTIEOTR 26 4R ORFERZIF OFR A TR DR 72 & D & vz,
JINAMERIZ, SIUE & ZW S =B34 5 8, SIRIE & 2W S 2 F 1340 3 vz, &
THEEE T, BERICRWEZEOE D 6 H, IFEVKR TOH L 00N 7HIW, Eio, JIINATE 1
M 65 kL EOFERTHELT 5 & JIINFHERDB LS TER I Y K6 D@V FRO NDEIE )
MR ZWERTH -T2,

ARMFFENZ IR NT, JIRAHERIE, K 1 ERORDOREE LTG5 RMES . 2B OEEIC
KT DORENEZ OND, Flo, EIEEE SRR IIEEN H D LRl Ihd,
AETEEER OEL T OB A & LT, {HEFPHEIR O X 2 s, A b LV A S
B RRETHLEBZ D,

0. 8L EHOLER N LR L LE
W, B DEM~DOEERAE L LT, @ RIRREFERAEZZ A, JIINF/INEAE 68
A A3 4, v b — L fEE UCRIBT/NEAE 62 4, Wt 56 44 At L7z, B A
TRBR L7 JIIPAT D/ « ot AR X BRI R O FTAT AR, B O BHEE | BEAR R D2 CIZIHBWTH
BT o 72, SDQ D AUTNINAF O/NFAENERG, MR, MR TEO AR RN &
R <L AR OHPZAITRER E T X TOEB THREICE 0Tz, ZOREND, PKERE
D)NNFS D/ A TR IE D AL FRD B, RO MBEMENRE S LTz, #EEOME A
~OFEFRA & LT, R 26 + 27 WIS DG DAV INFN « 54 6 44 & 2 OfRi#ESR
13 2D OfEFIREE (PHQ-9 Z AW 5 SRi& b &de) . FIROMB, KEE, Fik, K
ARCHIRAE R & DR, FERA~DOREHEOH S HEEZITo7, A V¥ B a—T 14 FHRIAT
W, OTEx0AEFEORE] @ MEFEORLAL @ [#ife oftl), @ TA 2L~ L Z2D
&, ® MM CELEWTNDEE]L © PRAEE COELZ R, @ MforEs &
Wl o7 o0arHT ) =R Sz, BR XD 3EE~4 ERRB L, ThEhnE
DEITHEEFELIZWVDNE NS Z L EmEGY, EBTHDDOHEEZBBE L TWDHRH & & 2
biviz,
F—U— R R . ATEEER, Z2EA LA BRI
WHoet % - IR — (RIGER PR EER IR ITEEZ) ai A (RIRR R b e
WHIETEUR) AAH S (RGPS A MBI AR v 7 —8d%) BT EE (RIFFRERT
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BeEE SR A IR R E AL AR - Ed) MHESE (RIGR PSR EFERVIIER « #0%) |
REBIE (1@ 5 RSLEE RN R AR AR ARG R PR R - %) REER (R RSLERIREE S
F IR R P - BdR) JATHIETR (&R IRNLER AR AR E 2 2 A ORFERIE - %) |
HHE S @EBERERREKEERREGFE 72— - BIF) AFET BREBRFESR
A - B30 WIDRT (X7 4 KU AEBRG et 7 —) HEERSE (REFERFIRFEREE
B HE AR A DT R R R R IR S H )

I WHEERY

JHUPNAHT R S E 2 52T 7o oo Hidsk 1 V) Z2 MR E =R DS FLEG RN S | BAREEE 2 5 BTz
FE R ORI 2 R, ik L T ERITEIE 1N E <. FHon 230y
FERIASOBERMEEEATE 258 TV D,

ABFFETITIFAHEEZ T 7o 0RER R - AR & OSHRTEENCE T 5720, A - @il
W L CIIARIEEE & Z 2 A0/ L ORIk, &6 &R LTI RIC L 205 D2
DOFHlZEAT 5, AR RMICESE 2507 0V =7 FTHEIET D,

I Wr5E 51k
1. R« SEOAERIER L - 2 AOWEICEST A S A
1. %%

SRR 23 4F AR S R IR R RE A I BB O & o 72 30 1 LL_E O R KL OVE i o )1 A 1,040
4L Uiz, £, @mind OREBIZ OV TR RIS HEE CHEREZ OBRIZT v — MZEE
DI o7z 65 Ll EDOmlE 1,278 44 & LTz, fliid., SR BEOINF R mlmb 23 A Tk
V. 2010 FOFT —H TiE, mEMLEIINKA 32.4%, HET 352% Th o712,

2. THIE L TRAEEE

JIUNAMEER : Rk 23 4R R B IR IR RERGRA [ 2 2 AOMEEE - AFEEICET 204 (8
BH1) ONEEEBRRREREEY V¥ —07 — 2 FIHOARERTIE LTz, ZORERIC
X, ARG EIECATE B ERERICOW T EREMEEREDORETH S K6, PCL KU BRI
BT DRE N T EN TV D, K61, K6 HAGERA V., ERINAIL, OMBEBEIZECE L
ey, @MLK L E Leh, @FbTb, BHENPRELE LI, @K ILHRA L
TAIRE Z > THRBENRWEIIWTE L E L. OMETH5OLEI 0 2L U F Lieo,
OB SIMED L NAMZ LK CE LEEND 6 RITH Y 0 fi~4 5DV » H— hREZHNTWY
%, PCLIXDSM-IV (PTSD OZ2KriiE) o 17 ekl X vt s 7z Bt VEMTH Y L7
~RBRAHET DHIE CTH D, WERSERRFOEMENEZ1T ) EHEL K6 1% 17 SLLE,
PCL % 61 Ll EIZFRE L TV 5,

TETHER  FFERZOMZ LT v — MEREZIE L7z, WAIDIE, B85 RIREERRENA &
[FRRICATEE I, ATEEIER RO A &M@ O K6 A& TV 5,

3. A DRI R

JUAFHMER « Rk 24 451 H 20 H~10 A 31 H

TETER - PRk 26 4 6 A
4. FREHENT

ATEERIZOWTOMBZEBIZOWTIE, NIV Tnwnx ) o ZfRETEF 21T 70, 81
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BRI DWW TR, EFRRE CTE DD TRAF, BAF, Hdz TRV, By, b TlEWE T
WoE LT, B ER YR, Hi%mODttixixZ*ﬁﬁE%Dm AT 4 v 7 Elw oA o
ToHtr&EdT>72 K6 & PCL I RAEZ RO, W, B v A ZIEITIELETEE O R4 5
(2, K61 13 &, PCL %44 L L7,

0. +ELEHOEEA LA LR
<&“®%H«®%@ﬁ§>
SRS ES
A L ZRBRER IR O/ A Ofg B IR IR RAEFEE A [ 2 2 A O/ - £I55E1E
BT 5 OF — X AWMU CTHEMA Lz, ZOFEZL, NPAEEZHRE Licb Ol3R#
FENB, PREEXNRE LD :,tZIKAWIEI/Q?E)F%\M% EZNEIET DR -T2, a3

mewﬁi%éﬁcﬁﬁﬁkgﬁ@ S FIEZ T TR WEIREO/NERE, B2 — KT o
BIRL, 2@y iE, EfEexgis Lz,
2. T—HXIUE

A N L AKBRBED T — S 1L 23 4RI S0 S V7o 1@ S IR R R A BRI [ = 2 A O RS -
ATEBEICET 2FAE) (B2, 3) OF =X &ML, 7—XORIL, WERER KT
IZHEEEATWIF AT 215 T T2 72,

Y b — LRI RIBTO/NF AL 1T 2 C, 18 R R RS B [ 2 2 A OWEEESE -
ETEEEICET 2FE] CHEASNAEHEELFECAROLOEMH Lz, /- HERICTHR
BEOBMAEIT, FREDOEKELH/ THELI T2, BMEIZH 50 UOIRIEEN T S
EEICON, FHRICTHEN S TR TONEE - AFICEA L TH D o7e, BEMEIEA TR
TELLCLTHY, 77— FoREE S > TRE~DRE E Z72 L, 22 ha—/L# D
AL 2014 421 A~3 H Th o7z,

A2 N UAKREREE, 22 b — L BICRIE KRR IR AR TF — Z #

EITo7,

TAENE

TR IR S R R RERAE [ 2 AR - AR EEICET2#E] CHOLOR-HEZE
A L7,

PEZIX, FEBOMH - FHREOHEBRIIIZ ., AEIOGHT CHEH I THEFRRE) THER)
NER)) T8 boms ENEE ST 47— & (Strengths and Difficulties Questionnaire : SDQ) | ®D
HAIZ X > Tl STV D

MEERkae) XS BEBEAHMEC L - DO TRAF, 2 B4F. 3 1529, 4 W, 5: &b
D TENDHEIRAAT O, [HEAR) | IebE e, ERRER 2 50d L iz 2 & | (ke gl 23 & %
DE A DGR LTz, [EE)) iﬁi DIREZDLNWEBOBET, 1 1 FEAEHALT
WA, 2 I 2~4EIL TS, 3 IEREL TS, 4 1 1ZEALELTWRN, O 4 B
TRl A1T > 7=,

SDQ 1% Goodman (2 &> TRIF SN/ EHEME, UL bICHREINTETFELDITEIRA Y U —
=T ORDOERMKTH D, T2 (28 TR (PRBER) TRttt o503 727
—AD 2B HANDIRSTND, BT A — L DZENENDOEFHEND EOEBICIT 5 34RO
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BEEZP LT 5 Z L3RS, SDQ ICITPR#EE T 3~4 7%, 4~16 %) . ZEiH (4~16 75) |
HOFHEA (11~17 %) O 4 FE D 5, dHliFiEL, FEBICOWT IHTEED] 248, TR
RHOTUTED) 1A, THTTELRWY] 0K E 3ETHEZ ST 5, ThZEnOHT 27—/
A7 OEFREEI L, EBEEL S LIS, TOBICET D 3EROMBLEMEIC ST [Low Need :
1T & A E720) TSome Need : °X°% 5 | [HighNeed : BBWZH D #HET D, 2 At
Y] ZDENWZ 4 DOV T A — V2 a7 OEFHRD TDS (Total Difficulties Score) Z HH L,
AR 70 3R DBV A HET D,

< BRSO fE N B A >
1. WFFExrs
(1) ESCUE NN O/NERE L ORIl L W IRE - B
2) (HDOfR#EE
(3) (DHQ) & BICTHERFOAETRIRDUTEERAE F VO, W, IR bR & & LT,
2. I
TAEFITERNS 34 r A~4F2RKW L7 201447 H 12 H~201543 H 5 HTH -
72
3. T—HWEEFIE
2ANDA U HE 2T =T KD EMRBIE#EEIT, A V2 Ea—TA K (F1) ITHh->T
A2 27— PER LIZEBICOWTHREIZHHIZEE > TV, J5REDOFED X
REDOH L IC La—X—CeE LT,
4. Stk
IR HIEIX, SCQRAM*) % A X iRk & LC, T /WAESEICHE LIEEW S 7 T > b -
AU — T u—FiEE AV, SCQRAM [IHEERERAVE FIRFZEIE DN T, *ERH D
RCREZEE U 2T 52 L. DEFEFICHT DIZHICEL TS ESh, &4
B DT FIECERA Uiz, 0811k, SCQRAM BXWMEERZ 7> T v b« ¥4 — - T
0 —FIEICONWTEHE LR LI-EEDO A o R—IC L > TUFOFIETIT 72,
(1) #&EFT—XZLFEIL L, HiBEdkEER,
Q) (HzEHEEM CHmAGDLE L, MFEEICHS LT, BLHEBEMICT —2 2T %,
3) W LT —20b, HieL5NEEHOD, N)xz—T a3 bT5,
@ U —2 = aelfild %5, Q) THODNYZ—va v OEEFVE &) & LT
G E O, EHRDT D,
6) BT LIEHRSUNTEI2MEEED, [T T3V —) L LTHHEDIT D,
6) BT 2T 7Y —%ED, Th7a)—] & LTAEHEDT D,
(7 FRT2HT72)—%ED, (a7 73V —] L LTEHEDOT D,
(8) HWFEEEM Tt bEEZITV, L) ~DEM K LITV, ARSCER A H®E LT,
(9) EKHOBROBCHEROMNEZBE LN DL, a7 273V =8I0 T2 —D
RO A AT U, PSR A ER LTz,
BB, TELOHHIZOWNWTIL, REENDHETA X Ea—RRbEWZD, DAT
v TEHIRT D2 & THGEZ B, BREONECTEADBREIND Z NN X 5 ICEE
L7,
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Fz1 A ZEa—HAFK

[. REFICXHT 210 X B a—THH
D DHEFEIZ DWW T
KEFEIZHONT
FIHERBUZ DN T
AIa=f—vaNoNnT
AR Ry —IZONT
V=¥ LR — MMIDOWT
JINFFIZ 2N T
WNOT A4 TEINIRTT 4 T IREITHONT
iz o T
- BERERLHIEICHOWT

0. +EbITd54 28 2—IHH
1. JIAFHZ 2N T
FALAETEIZ DWW T
TR DM Z LI oW T
KB DB LFIZONT
TR DERAHALIZ DN T

—_

O o0 3 N W Bk~ W

—_
=]

S I ]

(fiEi i ~ D BCLE)

ABFIEIE, RIBRFRFPEE IR SRR R 7 5 K O & RSLER R O MBI RS
AREZT, EAEROREFEOMIMAIBE LTV, FEha L7z, £/, 786 LBOGEIE. M
BIEEEZIT 5 28, SHRETH LT, XEBLOOETHIZE NS IO AEKEZRA L, FEE
EAER LTz, A v H Ea—I3MBEOLRLGFT CITo 70, FHCTE BTk LT, E~D3M
BROA H Ea—DFECZON T, RAOHFELEADOETEIED T L b OREAIRIE 2 fHHIX
£, REFOBERLLERY AN, DL THRS TEHREZED LD ICRE LT,

I AFF7EAE SR

[. A - EliE OETEEES & 2 2 AOEICE T 2 E M A

KRB DN, FETIIREEOF 2 BRH U, BT RE 13 NINFER 542 4 (B 264 44,
LM 278 44) T2 o7z, JINAMEROR RIT, FEIFEEEIL, 58.42114.90 5%, F1E 58.39+14.06 ik
1 58.45+15.65 ik CThr o 72, FRHBITIE, 50 mAAN 147 24 LI b2 <, 60 %3 114 4 TKIZE
VY, BIEIZOWTIE, @MLEAOFDN 474% T, BYEN 48.9%. LM 46.0% 72> 7, BERIAA
DFEIE 18.6% T, HIED 23.9% ., MED 13.7% THMEN M L 0 AEITEWEER T - 72 (p<0.01),
ERMIEAR OF X 34.5% T, BIEN 37.1%., &N 32.0%72 -7, Z 2 AOREEEE TIL, K6 O
JAEDS 5 HT, BEDS 4 51, LoD 6 s o7, K6 D 13 UL EDFIL 12.5% T, BN 10.6%.
MRS 14.4%72 572, PCL O IAEE 28 sCTL FPEDS 25 i, ZZMEAS 30.5 /72 o7, PCL O 44
ML EDOF T 21.2% T BHEDR 16.7%. D 25.5% CLMERBHEL W ABICEHWERE -7
(p<0.05. #2),
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2 JIINFHER O BYEGRB ORI -

T 2 ADEEE)

F M (n=264) M (n=278) 2K (n=542) P
SEHIAEMD 58.39+14.06 58.45+15.65 58.42+14.90 0.94
GEAVIIN
30-39 % 29 41 70 0.19
40-49 % 36 40 76 0.80
50-59 % 80 67 147 0.10
60-69 7% 61 53 114 0.25
70-79 7% 35 50 85 0.13
80 kLA b 23 67 50 0.69
e 129/135 128/150 257/285 051
B (%) (48.9/51.1) (46.0/54.0) (47.4/52.6) '
B DRI 63/201 38/240 101/441 0,01
B/ (%) (23.9/76.1) (13.7/86.3) (18.6/81.4)
eI e 98/166 89/189 187/355 -
B/ (%) (37.1/62.9) (32.0/68.0) (34.5/65.5)
K6 HgufiE 4(0-24) 6(0-24) 5(0-24)
12 JSLLF 236/28 238/40 474/68 018
N3 mLLE(%) (89.4/10.6) (85.6/14.4) (87.5/12.5)
PCL H A 25(17-85) 30.5(17-77) 28(17-85)
43 JELF 220/44 207/71 427/115 <0.05*
/44 2L (%) (83.3/16.7) (74.5/25.5) (78.8/21.2)

*p<0.05, **p<0.01

ATEEIEICOWTIEL, BIES 5813 223% T, B 37.5%. LN 7.9%TE~7-, BilET 54
1% 45.0% T, BN 652%. LHEN 259% TWHWIN b BUERLHEL Y AEICEH VR 572

(p<0.001), IEFEME T OH HH X 67.5% T, BHEDN 71.2%. LMD 64.0% CTHEN LMLV AE
IZED o7z (p=0.07), EEMIERROENE 1T 20.1% T, BIEN 15.5%., oD 24.5% TRMEN
BEICEWERETH > 72 (p<0.01) , FEIRE LR OBENH 1T 61.1% T, BN 54.9%., LMD 66.9%
T, THERBELVAREICE D> (p<0.01),

Rk L7213, 2R T60.1% TH Y, BK T LI-H TR T105%7Z -7 (F3), FRB5]
? K6 & PCL OEIGOFERTIX, K6 D 13 Ll EDFE X, 20 f~30 1823 13%. 40 f~50 LA
12%., 60 fREL 1% 14%72 572, PCL @ 44 5 UL EDOFE L, 20 f~30 A% 23%., 40 fR~50 K723
18%. 60 fXLA LD 27%72-7- (K1),
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£ 3 JINMERORYE (EIEEE)

B (n=264) #ZetE (n=278) 2 (n=542) P fiE
L 99/105 22/256 121/421 <0.001%+*
W 5 R 72 0N (37.5/39.8) (7.9/92.1) (22.3/77.7) :
i/l 172/92 72/206 244/298 <0.00]*#*
BRT /R E 720 (65.2/34.8) (25.9/74.1) (45.0/55.0) :
THENE T 76/188 100/178 176/366 0.07
LB Y (28.8/71.2) (36.0/64.0) (32.5/67.5) :
A 223/41 210/68 433/109 0.0
B vEN (84.5/15.5) (75.5/24.5) (79.9/20.1) '
AR iy 119/145 92/186 211/331 <0.01**
B vEND (45.1/54.9) (33.1/66.9) (38.9/61.1) '
R4 116/103 165/113 326/216 0.70
b/l (43.9/39.0) (59.4/44.1) (60.1/39.9) :
=R AER 26/238 31/247 57/485 0.62
b/l (9.8/90.2) (11.2/88.8) (10.5/89.5) :
#4p<(0.01, ¥**p<0.001

43RUTF
77%

128 UTF

K6

4A3R[ LT
82%

PCL

88%

60t Ll

60fR Ll L

T BAUT
73%

1 A5 K6 & PCL

Flo. BYAT 4y 7RSI ORERIZE D L K6 DEWEA13 AL E) & JEEHE T (OR:
0.292, p<0.001), FBIIREFEEE O EE (OR: 3.245, p=0.001), % L CHEARTE LD HEE (OR:

3.860, p=0.009) TRAENRH 7z (F4),
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F4 JNNFHERD K6(13 MLl E) & ATEEE L OBE (0 P AT 4 v 7 [BIRSH OFE ) (n=542)

HH HERK F v Xt 95% fEHE X [H P fi&
i 30-64 5%/ 65 LA 1.427 0.747-2.726 0.281
PR Tt etk 1.135 0.597-2.157 0.700
WL We D/ Wdau 0.544 0.240-1.235 0.146
/(i fRde/ BRE RV 1.116 0.635-1.960 0.703
BRI RoR YA 0.483 0.213-1.096 0.082
THENET oV VARA 0.292 0.146-0.583 <0.001%**
TR =AY A 3.245 1.663-6.330 0.001%**
R i 2 LoV YARAI 3.860 1.410-10.565 0.009%*

**p<0.01, ***p<0.001

FROMERNS . ATEEE, FROIEE EMEREMHEICEEE RFL DL EREZ LD
728, JINFHREEET & HEFT BEMHAREZ K TWETEAN? ] [<oT IR TWETN?2 ] @
V=L FafEL, &SE2E L CaFEICEE L, V—7 by MAXENEh, BEEZT
Ty THHAEZHEL, LD LWEFRICDTCoFELRLE, £/, V—7 Ly M&ffL
I TCIE R, V=T by hOTEAECERMERE D 2NN & &5 T D,

RN BT HRRRRIC BT DA R TIX, BMEORERENL Z 5 B Do TR, R
BN 8.6%., BOMN84A%TIToT-, BFEITAUDMEHERE (NARE) BRI EEI Mo
W, R D 23 30.1%., O3 253%7E 570, IRIARDIBE~DORREEFENE Z 5 & B9 M
DNTIE, RS 3 254%., BN 18.1%7E -7z (F£5),
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K5 EREEICEET LRtk

B HFE b LR D )558)

S DR E A 566 195 79 77
% e H5 0 (61.7%) (21.3%) (8.6%) (8.4%)

s EE (ifi:éiﬁffﬁ 232 276 208 201
;j E AN (21.9%) (22.7%) (30.1%) (25.3%)

&Egﬁg“g% 116 233 234 284
s 7, (31.0%) (25.5%) (25.4%) (18.1%)

S HIT, 65 LA EOMERIZE T D)NNA & ST O 21T > 72, Flsld, WA 7551+
7.01 m%, FESTIE 74292643 5%72 o 72 (p<0.05), PERIIZ, JUNAHZ, FPE 45.8%. Zotk 54.2%
T, hETIE. B 36.6%. M 63.4%72 57 (p<0.05), K6 OHILEIL, JINATA 5 i, HE
M0 m7Eo72, K6 D 13 sl EOFIX, JIINK 16.9%., HET 0.07% CHANMNRNEET LV AE
IZEWFERTH 72 (p<0.001) (£6),

#£6 65 LA EDJINKS & H o g

JIUNFT (n=177) T (n=943) P&
G 75.51+7.01 74.29+6.43 0.05%
PEI] 81/96 345/598 0.05%
B (%) (45.8/54.2) (36.6/63.4) '
K6 5(0-24) 0(0-17)
12 JLLF 147/30 936/7 <0.001%%
/13 8L (%) (83.1/16.9) (99.2/0.07) '

#p<0.05, ***p<0.001

. FEHLEHDOELERA LA L LB
<HLR DN~ A >

AFAETIE, WERRRERFE [Z 2 AO@EERE - AEEIEICET23E] CHOYLNZH
EHAFH Uiz, fTIE— 0 %23 L,

AN LD, 2 he—A e LTRIBTO/NEAE 6240 (B 364, IR 2604) &
ZTOR#EE L, A sSe 4 (BR264, KIE304) LXOREETHoTm, A ML AKERREEL
LCiE, AR OF — 2 3@ R IREREERE 2 2 A0EE - AREEICET 2ME)
WoHhleTr—2%FH LT,

1. JIUNK & B OfRtr<t 58 o bk

INHEEAE T EAZ A N U ARBREE, a2 h e — VEEOHERIOBIGIZ N T A ZRRE, FlIC
ONWT t REEITH T2, TORER, HERNZOW T/ RZAEICBIT D A MLV AREBRE, 2> ha—
NERITTHERRZEIA O oTe (RT) B FHFBIZ OV THFEEICB WV THEER
iz (£8), INFEICBWTUIERBIZOWTHEREIZA DN T,
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7 APV AKBREEL 2 b — A REOMHERIOEIE (%)
PRI A b L AKERE = hu—/Lff

‘ % 55.88 58.06
INFEAE P=.802
L8 54.12 41.94
5 64.52 46.43
Hhee g P=.106
58 35.48 53.75

#8 A DMLVAKREBRELL 22 b a— LEEO R

A N U A REREE a2 ha—/URf

M SD M SD
N 9.44 1.62 9.35 1.8 p=.775
g 13.55 0.72 14.14 0.92 p=.001%*

2. BRI L

INFAETIIA U ARERRE L 2 e — VREORTC TdFeikie), TiEBhE ) THEIRFER) ([2o0n
THEEPRO LN (R9), PFETIIRERENALNCHEA T TEFRRE), NEBE] <
Holz (F£10),

#9 PNFEOEEER

fEeRReE (5) EHEE (5) IEAR AR (R)
I A EREER S AR HIE AR
JIIAKE  2.58 . 3.35 . 8.43 .
.000 .003 .000
R 1.63 2.78 9.15

#F10 HEAOEEEE

fEERIRAE () E R () WERRIREf] ()
TEE AEMER TEE AR TEE AR
JINAS 253 . 3.19 . 7.19
.000 014 293
R 1.82 2.46 6.91

3. SDQ ik
SDQ (R L T, /NRA AT T T A MU ARBRIEL =0 b o — L BEIC DWW TRl L 72,
INFEANZIBUNT SDQ DA AL, TIHEBABSICOWT tRIEEIT > 72, T OREE, THEHO
&) (p=.044). THPBIRIER) (p=.000). THFEEME] (p=010) ICBWTHEENA LN, £
2. THHOHERA OFEEEITA b U AKBREED 7 N RO BLEMERNHBEICE VR L 72> T
7= (F11),
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#£11 /WNFRICBITDLA N VAEREEE 20 b r—/LEED SDQ M

Z b L A RBREE ay hr—/LEf

M SD M SD t i

WA R 11.56 6.73 10.45 5.44 1.04
TH & 2.99 2.62 2.14 2.07 2.04%
172 3.04 1.54 2.5 1.6 1.97
2 - NEE 3.78 1.78 3.58 2.4 0.53
GHRIESIES 431 1.6 223 1.65 7.3%%
RS i 5.51 2.06 6.45 2.05 -2.60*

S 512, SDQ DA EN S XEDOVEE % [Low Need| Some Need| High Need| O 3 -DiZiiF
T ARLVAEERREL 2 b — A RERCBI LT A ZRRE A F20E L7, ZOfER, SDQ & Tz
HHAO REBIR] (p=.000) DRIZHEENALZ (K1 2),

F12 /INPAEICKITDHIIEONERE

A kL AKBREE S A =2 %
Low Some High Low Some High
Need Need Need Need Need Need
SDQ N#& 42 10 16 41 11 10
p=.557
Total score  EI4 61.76 14.71 23.53 66.13 17.74 16.13
» N 42 10 16 48 7 7
T & p=.123
EE 61.76 14.71 23.53 77.42 11.29 11.29
. N 46 10 12 46 7 9
1T 7% p=711
ElE 67.65 14.71 17.65 74.19 11.29 14.52
28 - RiE A 58 4 6 50 4 8 40
S p:.
ps) ElE 85.29 5.88 8.82 80.65 6.45 12.9
NI 16 32 20 48 8 6 p=.000
fh eI EE%
ElE 23.53 47.06 29.41 77.42 12.9 9.68 ok
N 33 20 15 43 10 9
CIESRE=ta p=.053
ElE 48.53 29.41 22.06 69.35 16.13 14.52

HHE2A 2BV T SDQ DA s, FAIE H A S OW T tRREETT - T, T DOFER A M. (p=.000)
THEE OFTXCOHEE (kg (p=.006). 1724 (p=.000) [£HE) - RiEE] (p=.006) [{P[HES
&1 (p=.000) TFEtEEtE] (p=007)) ICBWCAHEBEENALNZ (F1 3),
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#13 FRECHTDA N LUAKREEL 32k —ABED SDQ TR

A L AKERTE av hr—LRE

M SD M SD t il
e 14.6 5.75 6.84 4.84 6.30%*
It 2.77 231 1.38 1.81 2.86%*
1724 3.40 1.69 1.43 1.36 5.50%*
2@ RIEE 3.73 1.95 2.46 2.07 2.82%*
GEESER 4.70 1.56 1.57 1.62 8.76%*
[HEE i 5.20 1.83 6.41 2.12 277

I 51T, SDQ DIRE HI O XD MEE % [Low Need| [Some Need| [High Need] ® 3 D2
JT, AMUVAERERBEE 2 b — VBRI L Tl A RMIE A I L7z, EOREE. SDQ Dk
AR (p=.000), MEHED [174) (p=.003) THEEELR) (p=.000) Wttt (p=.002) ([ZHW
THEERA LN (R14),

F14 WPEECRT L AROLEE

A kL AKBREE S A =T %
Low Need Some Need High Need Low Need Some Need High Need
SDQ NEK 14 5 12 47 4 4
p=.000%*
Total score  EI4 45.16 16.13 38.71 85.45 7.27 7.27
NEk 22 3 6 48 4 3
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Abstract

To contribute to activities that support health education and counseling, which promote returns to
Kawauchi village, the present study evaluated group and individual mental and physical health problems

caused by the nuclear accident. Two projects were conducted based on the purpose of the research.
I. A comparative group health survey on lifestyle disease and mental health among adults and the elderly.

The survey subjects were adults over 30 years old from Kawauchi village and Goto. The research included
the following activities:

1) Evaluation of lifestyle-related diseases

2) Mental health investigation and data collection using a 2011 Prefectural Health Survey for Kawauchi

village inhabitants and a 2014 Special Medical Survey for Goto city inhabitants.

Half of Kawauchi residents were diagnosed with high blood pressure, and 30% were diagnosed with
hyperlipidemia. Concerning lifestyle, 60% of villagers had insufficient sleep while 70% were underactive.
In addition, the K6 results obtained from people over 65 years old were higher from Kawauchi village
inhabitants than those from Goto.

In this study, Kawauchi village residents considered that, one year after the earthquake, their living
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situation in evacuation shelters was dissatisfactory. They were also worried about their future. This
suggests a connection between lifestyle and mental health. We recommend efforts to should be done to
prevent their lifestyle-related diseases from intensifying. These efforts should focus on supporting daily

life and improving sleep quality—factors that will reduce stress levels.

II. Multiple stresses suffered by children and their parents, along with mental and physical health.

In the first year, to study the impact of the disaster on the affected population, the Fukushima Prefectural
Health Survey evaluated 68 elementary school students and 31 junior high students from Kawauchi village.
The control group consisted of 62 elementary school students and 56 junior high students children from
Nagasaki. The elementary school and junior high school students from Kawauchi village had significantly
poor health, physical conditions, and sleep quality. The average SDQ scores obtained from elementary
school students from Kawauchi village were exceptionally high in emotion, camaraderie, and pro-social
categories, while the general scores obtained by junior high school students from Kawauchi village were
significantly high in all areas. This result shows that elementary and junior high school students from
Kawauchi village suffered a deterioration in their general health immediately after the disaster. This
suggests that assistance is necessary.

The following year, a new study was conducted on how the disaster affected individual victims. Interviews
were collected from 6 elementary and junior high school students from Kawauchi village who cooperated
in this study, along with their 13 tutors. The interview mainly consisted of questions about their mental and
physical health conditions (including depression research, which uses PHQ-9), domestic problems,
necessities of life, relations with their family, friends, and local residents, and their future outlook. The
interviews included 14 families, and 7 main categories were extracted:

1) "A balanced daily life"

2) "The pleasure of fife"

3) "Ties with teachers"

4) "Mental health problems"

5) "Live and listen to tales told outside the village"

6) "Difficulties in adapting to school life"

7) "Dissatisfactions and expectations from your village"

It has been over three years since the disaster. This was a time for everybody affected to reassess the kind

of life they want. It was a time to search for a solution, and a chance to realize their needs.
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Reduction of radiation dose and relief of health anxiety with radiation

measurement and behavioral survey in children
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Abstract

In Kawamata-machi, Fukushima Prefecture, we have been supporting the residents by providing the
countermeasures to radiation exposure, including the individual dose assessment of all children since immediately
after the Earthquake in 2011. In the present study, by continuing the individual dose assessment of children, we
confirmed the decreasing doses, which might have derived from the passage of time and the progress of
decontamination. We also validated methods that would lead to dose reduction by analyzing the factors of dose in
association with behavioral survey in a personalized way in the districts with relatively high radiation doses. In
addition, we conducted a survey on the psychology state associated with disaster stress among the residents, and hold
lectures and consultations on health. With such dose assessment and consequent dose reduction and mental care, we

propose management plans that will contribute to the improvement of physical and mental health of the residents.
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Survey of radiation exposure assessment of workers and
contamination of local resources to support the life and production
activities of Satoyama region in Fukushima

Kouji Harada

Kyoto University Graduate School of Medicine

Keywords: forestry worker, control of exposure, forest ecosystem, environmental fate, dust monitoring
Abstract

People near the restricted areas of Fukushima Daiichi Nuclear Power Plant has anxiety for the exposure
to radiation related to outdoor work of the region, and transition of radioactive materials to local resources
such as timber, freshwater fish and etc. To clear their anxiety, we conducted 1) radiation exposure dose
study of forestry workers in Kawauchi village in Fukushima, 2) investigation of cesium dynamics in the
forest ecosystem and local resources, and 3) atmospheric dust monitoring around residential areas. 12
forestry workers (1 retired from October 2015) in the village was enrolled to the survey, and wore device
that combines the electronic dosimeter and GPS logger from November 2014 to January 2016. The
additional external exposure dose was ca. 640uSv/yr, which was comparable to those in other residents.
Occasional elevation in dose (10-20uSv/d) was observed when they worked around restricted areas. The
electronic dosimeter and GPS logger are useful tools for identification of high dose operation. Cesium-137
distribution in Cryptomeria japonica trunk was similar to those investigated in 2013, while levels in outer
bark gradually reduced at apical region. Radiocesium levels in the soil relatively increased at the surface
layer of mineral soil layer and those in humus (F + H) layer was decreasing. Ambient radiation dose rate
was 2.1uSv/hr in September 2015, which is decreasing from 3uSv/hr in September 2013 due to physical
decay of Cesium-134. Radiocesium contents in the mycorrhizal fungus was higher than those in
saprophytes. Those levels were not corresponding to radiocesium contents of humus in soils. Radiocesium
contents in the freshwater fish was ca. 100-200 Bq/kg-dry wt. in Towatarigawa water system in Kawauchi,
which was decreasing from those in 2014. Radiocesium contents in fishes from Tomioka (restricted area)
showed 400-500 Bg/kg-dry wt. In atmospheric dust monitoring, abnormal elevation of radiocesium that
has been observed in the Minamisoma in August 2013 was not observed during the survey, even after

operation of incineration facility in Kawauchi.
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