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1= OB ERIZ X DN S %R0 L 72 D,

DNA " EHYIMr~ — 7 — DT TR Do, K20 OFEE, LRSI, K1 O fldhhE
O BIHNEDN B AT, BB ER & 72 o T D ATREMEA @V, B HRIXDNA Z S U LIS TS
PEREFRTE (ROS) Z AR T 20, REtEE T U 2RO ERST THDH VU IR HROSEFHEHT 5
ZERHMBNTWAEY, T o), REMEE T T LRI K DI IR &R O RS
Th HSI0 TN ENNFHEFET HROSIZ L - T, HIBEDO KIS & FANIIFERAIIEVEL T 5 TRt 4 &
B FRBL 2 FRIRICHGT U 7o, AR £ TOMMT#E R 22512 LT Rtk &0 AR 112 X 2 DNA
T HEMHGIN TR S D B AA24RE R ISR A2 [RIL L, BEHRER O > 7 NG L
TN D IRIE CHIFR 72 B R T RBURNT 21T o 72, ZOREF. >V DRI FBIRAT L 7= 5B E)
R TIBIRTREE L SRRICER U CRENES) LB TREA RE L2, WE o md 28
IBAIEROW SR o T2, ZORERIIREEE Y U LRI K DB FREEE I, ~ Y kL
TR ST D8R & . BURBRITIRE T 2B E N ENAMSLITIEMEL L TN D 2 & 2R
e X PAYRUTHKRDA—=R—FFL Rt 2 &, U DR-AAEEE ClIIROIMAD &
HE L ThOTIRFBREIBRHINTZOHLTHY | XS L 2 & 555 L~ WTIER IR
W LRI, ZORMREIY . IS PEEERL - & R EE U DRLFIZ L 5 TA— R —F
X NICHRT 2 BEOBEIE FRALENE T Tz E LT, FEMGT R R 7 2 JUEL U 7= 4
Bl CIXL5fELL EORBIEEB N FHER S T2, HBICEE T 2 B\E F 3 RBE TE 2D o o ATREMEN
BN, LOLBRRDL ZORREZVTFICED L, SR S N-BEFRIX. VU IR 1+dH
DUNTIHSHRRC L DB E KB L TR T 720D, F~— D — Dl & 72 A ATgetEZ © D,
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Lt BURREAME N & A 7 ARL - O AW BRAT BN 72 5 ¢, ARl L7 B s - RO
REREL, FRICIHET D2~ — I — %ML T 5 Z &1, ¥ A TARBIZ X 5 EWE ORI %
BiEd 5y —b LTOISHBREND,

SrPAFFEE O LI, SRS ARINBIEBRE T L2 FIH LT, ZEAANTHIC/ER L
= B AR T DO RE G LD IR S AMERBR 2 FE L=, —EoORFHZ L > T U Bk
FATRHETE DB T MMIKBRRETH Y . 2 DOEMTIERL T & 72 U PR R 7 053 5 ficd
RRERIIZ A TAR L0 IRV E RS b, L LR b, mEEE T LVEY EBRORE R X
0. SRR B AY AT 2T A AREME R Lo, Cs-137%897 Bga 7 5 Rttt v
U ARLIE, XA TARLT LD HORE O EE S o TV DAY, M SRR TIIDNA Z E I
EIEFE Lo T, B IEER T L7 BUR MBS 713 & B IZCs-13THUERREAME N 72D DNA
CHEMHOIEEE AR TR S S D, ERRIIAERIC TR U7 O PEROR 12 K DR RSy
Fizatm L, K61 emDOEPHIZ B 5 RFTHIE < 1L, ICRPOFREHF AL 2 VTR L 728
R AR TIRRSHTE 72 DGR EZ 7R Lz, SO FEER TI32 EO G ML 2 5 5 L
7o eI, RN CRTET 25 A T RPTRE N L, B3 AAERIHIIE B & TH A LDME
SN AEEERE 2 b D, ZOROFEMIILAOREETRRLN TV, MiarEos]
S D BN SEER TR AVBEEE AN L 72 B DO FTREMEIC DWW CHE T 5, Zhuid, R giE<
LU 7Z VIR & o THRAALZRET HUNREEDTERR SN2 ATREME T 2, IEF IR 732
Fana iz CTELMIC D &, ka2 v XV EONWERET D L 51275, BEMEE
BRI IX e B R B aRN T DAHEAERPFIE L TR Y . BT X 2 ek ig o2
LITHUNREE A B L S L ER & 722D, T ORUNREEZLOEMIERIZOWTITE A e lE R &
HH, O MIRR RA A AR E & B MERIEIZ X D LOIEENE T TV D, HHR
T b LM & Bl L 72 R RN 3RS 1L (SLGA) DOFFIC K » TRUNREEZAL
WET 2D, SLGAILE#M & HEIRE LM, MR ERGIRIIC Lo THER SN Z bl sh
72o E£72. SLGAD L 5 I[ZHHFEREM A RI WA T, RBREBHIC L > TH X7 B0y
WBMEEIND Z EHEE SN TWDY,) Bk OB FIBMITIZCB W T, NEMEE > 7 AR T
WUBRCHBLNAEE) LI BB T DO /R AT = A fENT AT o 7GR, I 2y B U 7 ORIE G B
THREOBIETREEN TV, I har FYUTHEETE, BELZI b2y R T7ToOBEIC
BT 2B THAEENTEY, REMEES T LR FIZE > TROSHFREINTWAS Z &N TR
ENb, 7, ROSIIKIEMIGEFRTHERNE LTHMOLNTEY | Bis TR b RIE
FOSIZE D B — ORI BEMAL L TV D Z LR EN T, BERIEITEEEREST S, £/
TR FEFE T BN RBE A LI I RS 2 5 2R3 E R TEB 0 . BAMER
BT B ATREM: 2 Fr DM O BE SRR 1 7 & AETFRENE O NREE A2 8 U C, NNKTA =3 =
— FENTHEOEFCEIEE R — N L, BRABEN ER LB REZ NS, WTh
IZLThH, ERARIZEIT DRFREBOKRFEZSEAOLNCT LI LBMETHD Z LI
Mz T, BUNREEZ L & OBEMEIZOW T HMIAEMZNRMANKE L 70D, 20X 5 il
LUV EER L~V DR RE S SIS, RIS T T OV ERD BB O ERIWICE T D
R 23 AU 72 D

6 WL IE Y OB A ORE Ol A O TR & T SR ORERER~ DB A I & A —
NTUF T T T 4 =TT 5B m AT oTm, O, fEBRIEE Y THE BERBRERE R S
Jifi & B O AR L CIIT 21T o T2, BB CIEET D HAICIE X A TAICHYS T 5 %
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HETHORWRERZBIET D2 LN TE D0, BAIMYONIZITHEGEYE > 7 LSS %I EE
LCEY, A4 T7AOBRHEZIRET DL Z ENRPALMNIR T, ZHUIA A= 7T L — LD
BRI A2 BN L TH 2 A TAR R OUEIZIZI DR R T2, XA 7BICHY 3 k113
LEBITAA=T T L= MIBEELTHHT L2 ZENFARBTHTZ D, @miREEY Y
LRLT- DRRF AT, BT L7 BR OPER I BRI O Rt o U DR T FE L2V 2 &
Wbinolc, A A=V 77— FTIEEREBY ORI Z T X A TAMHY ORLF AT 2
ZENRREETH o723, WS L TV D~ A 7 B PIXESHT & Mk i P O R@EEE v 7 A
b OBHIGA L, FRbSND Z ERHIfFEN D,

Vb

B — RIS FHUT R 2 BURPERRL - AN BREE TR S, £ DR EIC OV TIRED
HEUT, BB AL L2y h8—F 0 Z L L3RR N B2 % REE R ER e
TG PERORL 712 X DR 2 E L < Gl 2 72011, RiEtEE v 0 ki 1% AV TRt 23
BECThoTo, AETIE, Rt T LRFOMREENT, JRFTHIE < ORI, Riatkt o
T LKL O A e 5 BRSO W TR AT 2 o BRI AN L o T REEMEE O U LRI
L DB 2R A NET D —DDET NVEMN LTz, T, AW BT CHHE & 72
5 BEBUED & DR OIERICE Y MLATE, AR CTIXRLF ORI O F LA RS | JHETiIE <
MREFMOEHI ZHEET 5 2 LISk o> TR O - B L 1ERO SRR L D%
R T & DIRHI AL LT, FRC R R R 2 WD & & TR RIS R IR E T
DHZENTRENDZA TORTACREBAY A7 2 /T HHRENRB SN END, 5% D
53 BFERERIT O SE IR TR AR CARERME | o 7 SRS K B M EE BT BT 2 A L D IR & i B A R
HTEDMETHD,

Z OWFZEIZBE T B BIE £ TOMFZEIRML., &
1) $SRIER., THIE—, A% RNEME Cs K12 & DA REEBOFMICTe ) -8k & RE. B
SFLEM R, 2021; 6; 562-566.
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Abstract

Radiocesium-bearing insoluble particles(CsMP) were released into the environment after the accident of
Fukushima Daiichi Nuclear Power Plant. Many points remain to be elucidated regarding the characteristics
of the particles and the scientific evidences regarding biological effects are particularly insufficient. In this
research project, we promote interdisciplinary joint research that crosses research fields and integrates
fieldwork and benchwork, and accumulates the evidences of biological effects based on property analysis of
the particle and dose evaluation, resulting in the contribution to risk estimation for exposure to CsMP.

We picked out CsMPs from the soil sampled in Fukushima and analyzed the property of the particle or
used for the biological analysis. We found that the type B particles contained Sr-90 and Pu-139+140 and that
the ratio of those radioactivity to Cs-137 in a CsMP was extremely low, such as 105 — 10* and 10 — 107,
respectively. In order to evaluate the distribution of local dose around a CsMP, we created the geometrical
models in the PHITS Monte Carlo simulation code to reproduce the in vitro or in vivo experiment, calculated
the dose-rate and evaluated the local dose of the cell or entire lung. Using the dose evaluation, we discussed
the relevance with biological changes shown in the experiments in vitro or in vivo. Microarry analysis of the
cells, which were exposed to a CsMP and located within 0.5 cm from a CsMP, revealed that 1.5 % in the
genes we analyzed showed 1.5-fold or more expression fluctuation. We also found that radiation and silica
partile independently stimulates those fluctuation, resulting in the activation of specific biological pathway.
We also analyzed tumorigenic effects of insoluble radioactive particle using high sensitive animal model of
lung cancer. We artificially prepared the simulated radioactive silia particles which contained low level of
Cs-137 and the A/J mice were subjected to intratracheal instillations of the simulated particles. Our data using
high sensitive animal model suggested that internal exposure from simulated radioactive particles has a
potential risk of tumorigenesis in the lung. In this study, we established a model of the

multidisciplinary collavolative group for the analysis of CsMP and its health impact.
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