IV EMFEZE R K DHMERH

NV EMRZFERICKL H5MEREHE

—151—



BRAMIKERAMER T r Y27 b PR 23 FEETEB RS #

1. PHEFEE L TOEIRRIBIE L BERER S 2R O Lo

EMRFERERE
SR Jumiky 4% OZAE
FNTEYE DR h ety ¥ — HIsE
UTHE P& BB e B
FrRARRSE ) B AR 7 AR T RN E - BHE Y 4 — R
BHAES  GRHSE SR AT M
KHEPSIE 40 BAEEF R A2

The 3™ ISREM at Hirosaki University

Theme: Dose Estimation and Protection i in Radiation Exposure Date: September 17, 2011
Program

Symposium 1:. Chair: Mikinori Kuwabara
® Measures against nuclear accident at TEPCO Fukushima Daiichi Nuclear Power Plant: Activities
carried out by Hirosaki University

Prof. Shinji Tokonami (Hirosaki University Institute of Radiation Emergency Medicine)

® Environmental radiation in Fukushima after nuclear power station accident
Dr. Masahiro Hosoda (Graduate School of Health Sciences, Hirosaki University)

® Role of nurses in a nuclear disaster
Dr. Yuka Noto (Graduate School of Health Sciences, Hirosaki University)

Symposium 2: Chair: Mitsuaki Yoshida
® Role of NIRS in response to the accident at TEPCO Fukushima Daiichi NPS — from viewpoint of
radiation emergency medical preparedness —
Dr. Takako Tominaga, et al. (National Institute of Radiological Sciences)
® JAEA system for responding to radiological and nuclear emergencies and the TAEA response to the
accident at Fukushima Daiichi
Dr Pat Kenny (International Atomic Energy Agency)

Symposium 3: Poster presentation Study reports by project member
® Change in image of radiation by nurses due to nuclear power plant accident
Mayumi Urushizaka', Yuka Noto, Noriko Ogura, Maiko Kitajima Yoshiko Nishizawa, Tomoko
Ichinohe, and Hideki Yamabe
® Quality of life and acute radiation damage among breast cancer patients undergoing radiotherapy-
Noriko Ogura, Mayumi Yamauchi, Yuka Noto, Yoshiko Nishizawa, Hideaki Yamabe, Yoichiro
Hosokawa, Masahiko Aoki, Eriko Kudo, Yumiko Sato, Harumi Shikanai, Makoto Akashi,
Yoshiko Ando, Noriko Kudo, Yayoi Tsutsumi, Akiko Nezato, and Yoshiko Fukushima
® Risk perception of radiation among first-year students of a health sciences school —Differences
before and after the March 2011 Fukushima nuclear power plant disaster—
Keiko Aizu, Chieko Itaki, Toshiko Tomisawa and Ayako Ohgino
® Exploratory study on preparation of public health nurses for a radiation disaster based on the
experience of health care in areas affected by the Tokai village nuclear accident
Chiaki Kitamiya and Ruriko Kidachi
® Awareness of nuclear accidents among visiting nurses and home caregivers in communities
neighboring nuclear plants
Daisuke Murakami, Ruriko Kidachi, Chikako Yonaiyama, Haruka Otsu, Yu Kitajima and
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Chiaki Kitamiya
® Current status and issues of radiation emergency medicine education at school of health sciences,
Hirosaki University —focus on undergraduate education—
Saichi Wakayama
® Rehabilitation targeting disuse syndrome in the elder evacuee following radiation exposure
accidents: Literature review
Hirokazu Narita, Shuhei Koeda and Hitoshi Tsushima
® Morphological study of the thoracic and abdominal organs in X-irradiation mice
Shoji Chiba, Takahiro Miura, Fumiya Nakamura, Koichi Itoh, Kyoko Itoh, Manabu Nakano,
Hiroyuki Nozaka and Kohsei Kudo
® The effects of ionizing radiation on pattern recognition receptors
Hironori Yoshino and Tkuo Kashiwakura
® Characteristic analysis of megakaryocytopoiesis and thrombopoiesis by human hematopoietic
stem cells exposed to ionizing radiation
Satoru Monzen, Toshiya Nakamura and Ikuo Kashiwakura
® Identification of radiation-induced inflammatory gene network in human umbilical vein
endothelial cells
Yukihiro Furusawat, Qing-Li Zhaot, Seiji Yamamoto, Yuichi Hattori, Takaharu Nomura and
Takashi Kondo
® Effects of continuous low dose-rate v -irradiation on diabetic nephropathy in type II diabetes
mellitus model mice
Takaharu Nomura, Xiao-Han Li, Hiromitsu Ogata, Kazuo Sakai, Takashi Kondo, Yasuo
Takano and Junji Magae
® Development of immunocompetent lymphocytes in vivo by mixed umbilical cord blood
transplantation in mice
Akira Nakano, Kyoko Ito and Koichi Ito
® Promising potential of umbilical cord blood cell transplantation in repopulating bacterial-reactive
natural IgM-producing B-la cells
Ayumi Wakayama, Kyoko Ito' and Koichi Ito
® Radiation-responsive transcriptome analysis in human hematopoietic cells
Mitsuru Chiba, Satoru Monzen, Kosuke Kasai, Tomisato Miura, Ikuo Kashiwakura and
Toshiya Nakamura
® Analysis of the profile and mechanism of radiation-induced hair loss through examination of
protein derived from hair of patients with acute alopecia caused by external radiation exposure
Naoki Nanashima, Koichi Ito, Hiroyuki Nozakal, Takashi Ishikawal, Manabu Nakano, Asako
Ishizaw, Honami Narita and Toshiya Nakamura
® Optimization of the protein phosphatase-inhibitors (okadaic acid) treatment in premature
chromosome condensation (PCC)-ring method for biodosimetry of accidental high dose exposure
Akifumi Nakata, Yasuhiro Satoh, Kiyotaka Shibutani,Hiromi Ichikawa, Tomisato Miura and
Mitsuaki A. Yoshida

Symposium 4: Chair: Takashi Kondo and lkuo Kashiwakura,
® Optimization of calyculin A-induced premature chromosome condensation assay for chromosome
aberration studies
Dr Tornisato Miura, et al. (Hirosaki University)
® Radiation mitigators: Compounds, which are effective when administered immediately after
exposure to radiations
Prof. Kazunori Anzai, et al. (Nihon Pharmaceutical University)
® Biomarkers for Early-response Assessment of Radiation Exposure
Dr. Natalia I. Ossetrova, et al. (AFRRI)
® United States Armed Forces Radiobiology Research Institute Countermeasures Program and
Related Policy Questions
Dr. Mark H. Whitnall, et al. (AFRRI
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WCERBELNTIY, FHMEEE bAFFRITD & X0, EaiEiaire & & Do
BRbITON TV, AFERICED TRWHIRPBEI N TWDLZ D, SBORENK
WIZRFT= D,

®TNER

B BRI <9 2 V(R & & AR RE D Bl TG L O B8 1R D C E B 70 i
Th b, Frio, EWNAGREELORIEAGDOEOWRITER IND, vV ADERTT
Gy@%%f3oE@éﬁ#?5%@%bfw6®i%%%wott,amﬂ@ﬁ%wwﬂﬁ
BIZOABERWVIZE D 6T, MUOVEREIRIABIE SN LV ) O T2 R L T
DD, ShOMERIZHIEF LV,

| Bl =]

P < EEROIBFFRILEERETH Y, S HITHEORERHIFINET,

O KNHZEE

SEORFERTYH, SVEBEREEOBBEITA Tz, 0 X 5 7RI ir2E
AREAEND Z EITHEBELE L EZ D, IRNRIRREORRE WG 5,

Bt MEMFHHEOMSREZEEBEICET MR
OMARRL, HRHEh, AIE—RS, HER, BSlEZET,
FIRIE, &5 BPEE, SFRENE, AN, L0

[#E]

ARFIEIE, & D s O R K ONBS AR & O RS M & ORI EMEZRF L, llx ORI E
HET DR O & T, R X 0 B - REE2 2 RO O A2 BT FIChH 5. Fak
2UEFE S ZIETITHEHEE, b MEMEAL OV K OSSR T ORI & H Rz & o B ﬁ =5
WA TR 1 DFUNRSED o 7T IRV A b B A RIS PE S AqF > 7 v & oREME, i spAm
Ja2s B D4k« BRI AL D RS DO 2T DWW TR Lz, £ R FieoiE v .
1R RIRGE E MEMEMIEZ, A MU A AFE T CERLER - /MRS O s R A fifhT Lz & =

5, HINEEGEIIIR T2 & O OEREMIE 5 OpEA Sz ML IER S = > o — LT b

HoO L OMIZEITFEO LT, T L ARG KEZEKTPCAM1, CD62PX°CD44 0l 2B

DA ORR R 72 TUEDNTR S 57z (Radiat Res, 176: 8-16, 2011) .

2. XHURTE b NIEMEAIEZ, A NI A AR T CEAZER - MG L~ s LB E R A T Lo & 2
A, MBS 2 h e — LR TR T 5 L 00, FRIFMIE & O EREER « fi/ s ik = >
hr—L & ORICEFRD BN oTe. S5, EEEE COHEm RS9 58 s+ Th HFLITS
HOXB4, &MX%vx%@Lm%f%éNmn%mn%ﬁﬁﬁﬁ&%mﬂ BB, X#IZ XD ER
ER i/ MEGEM OIEHEIE R 2312 X 7= (Radiat Res, 176: 716-724, 2011) .

3.2 Gy& U4 Gyfiit b hidEmEpiiin coiEERESERE (ROS) AN, YA b A Rl FCerp%icIE
PR 2 o b o — W ARE B SHIINT 2 2%, A S b A VIEFAE T ClEEIR R o 72, Z OFEFIAROS
KO bay KU 7R EAFREOMICEEMIZRD ST, REE S OROSIHE AR M & o E
PRI ATREME S RIB & 7= (J Radiat Res, 53¢ 145-150 2012; J Radiat Res, in press) .

4IRS — B R RBLR OF DOV 77 KT LI RE By 7263 2 0B &4 54
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%5772 L7 (14th International Congress of Radiation Research, Warsaw, Poland, 2011) .
(BEHEHA)  Scientific Reports 1, Article number: 87 (2011); PLos One, 6(11):e27761

@=L ER

b ME M2 VT, B AU, XBRBRE SOOI L I B
HHOBRZTR DAL, T TICEON LNV EWFINHESIC RSN TERY, 8l
ESDITHT R R A ERH L2205 D mIE Wil 2 52 2 25720, BfEEET —
2O THDLEEZOLNDN, 5B IOREE EORICV AT ~T 4 v 7 IARIC
PREHETWS Z NG 9 —oEERMBEBbid, SORBEEHFHLIZN,
@ TNEE

HEFIZHIRD 5% OT =<V MA TS Z EICHEEZET D, wmLOERLEL,
BEOEFERE Z bl Tind,

@ TiER

S M DR E HADOERIIEETH Y, KB TIIERIERZEHSH, &b
(PR OFEPHfF S ET
@ KHER

WHFERR 2 < L X b TETWDH 2 &, m<iHisang, 7n¥ =7 MRiEEZ
Hz, SFETOEBOENDDHVE, BROTMEEZIFFLET,

WL FEFMDI-HDFIR/NA AT —h—DIFER
THE 3, R

[#E]

AAEEE Y RIZXERHBET L ABIIMTE - IR - ST AT A e — D — DR E T, (1)
XX <12 L% 7 v MERHN-acetyl-  -D-glucosaminidase (NAG)D~—%—& L CTOMGT : JRANAG
VAL RN BRI L, RAVERREORHICE A S Tnd, XE<Ic LY 7 v MNRTFNAGEIX
2y = VERIZ IR TI~TGyIRE#E CHEIC LA Lie, Lo L, MEERGETRO bhihotz, (2)
X IE< I X 57 v MIEF - JRP 7 V2 FA4 L EEEER O~ — 1 — & L COMRF: XBRERSTZ X 2T,
B, REH, ANMBOBETR SV 2 F A4 (GSH) B & GSHESERE R IHME 0L S 7 — 1 ganic k- TR
HITENTRINT, LML, MG CIEEBEREEICA BERZENIFED b T, IR OIEMESEE Ak
DEENRF =2 Rm L2 D, BEHi~—h—L LTCoFHIzREETH L EE2 60, (3) X
BEELIC LD T v MEIEMIROMIS < Y v 7 AR ~OFE: T o MEIEMIIC XA RS L TRl
S~ b U v I ARG ~D BT LR, MMP-130JtiE L, XA FIaT—7 B LO0T 2 ) ol
PR NRD 5Tz, Ty bAOEEBETIEIKRIBE SV a3 2 7 OB LI, TO~—
H—~OAREMEIDRIE I NIz, (4) XBRIEIZIVBEEZZE LIz~ U AREICBIT 57 75 O3 BifiE
M XERIRHC X 2 2B E A X = Lz~ U ADOFHKS T EOEA 2 E BN, et
b=, Western blotiE T2 & 2 A, KEORER ORI~ —H —TH D KrtbDOHBIMTLHE L T
2o (5) XHIEZICTEBBY v /SRR AINIC I 1T A BIR T B EL ~D 2« RS D &
BYU VS ERERCRHIARIZ E D X D e RNADRBIEALNE Z 50~ A 7 a7 LA BITIZ L - CREEIZHE~
2o T OFER, MDM2°CDKNIAE (G DOmRNAZ X U & L7293 G HICBI ER AR b, =
B DB T D% TSRO ERTFENTD b7z,
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O LA R

WERE Y, KT T N — T 13T ERHH DT D DN, A~ — T — DRI T & 1
TWLD, BHFEHROMIN~ N Y v 7 ZDMYT, ~ U AKFICBIT 2R~ ——D
HETUHE, B Y LS EEGRMIIICR T 2 %o OB E T RBEISTTENMER SN, At —
T —DAREMENTRIB E TN D, I DI, BB FEBRAE T LR 2 28T CIHE 720,
®ITNEH

Kz 208 F~— 0 —BRBOH T, BURBIEZYEO BB U S IFERCRHMIIRIZIS 1T D RNA
R~ 70T VAN K VA L7207 L, %< OIS IR K
{EPEDSFERD BT O B BLBRE, FRIRA IR B DARIFER R D, A% ORI S
o,

[ _Blinj ==

AR - T AEWFEOWIELS ~— D — O RIZEEFETH Y, I LITHFROREN
WS ET,

@ KHZEH

FEREFIE L U C, I LR OB SA A~ — I —IEIEO EEMIIEMF CE 503, T,
ENHEENRBHRTEDLIIE) ZLH#BELTWDONNRATHS (TTIT, #
EEHDBEHNIRND), KRN, AHEEZEE X ZEE TR, 22RO 6N15
BEEDRELRNEBZ DN, KRENRTFROZITEZ T 5,

B EAMAFEAB-1aMlEBEDH AL 5 BRI-EMBHREHE Y — X D5
PR A R Rk - R T —

[#E]

ZHIVECTOMRET, T IER (UCBCTx) & EHERM (BMCT x ) (& imBERERITE (gL & ONTHERE
PE) ICBWTHREMICFEEDORT v LA LTWD Z ENRBD LNEN, 0O 2O00BFEIZL Y 4~
TORERAMIAN LS N DI TR TH D, B-lafliiaEn & OV IENE STk A PLIREE AR
M e LTSN TWVAD, FKERECA 7w L 21254 5 HIRTUE (IgM) & THBadEk(E
BNCHEAL TND Z EnDh, PIHIBRGEGENC BT R EE 2o TN B2 BND, Lich> THRE RN
R ST R IR < B & o C, MR X 2B-1laflila FFEEEI 3R < 2 L3 sk AR, ARAE
PEVTIWEAIT 5] ZHE X UCBCT x & BMCT x (2 & 2 B-laflfaAEZE M IC DV CHERBAAT S & 22 2 TR LT, 2 Dk
£, OB-1affifaiIBMCTxIZ LE~_UCBCT x T &LV FEEE SN D, QFRERE Y 7 F o (PV) ORIk 7 + A
74 Uz Y 2 (PC) BERRIT 595 LMPLIRPE A1 IB-1a AR L ICAA RS %, @B-1lafili &8 A L 7= S ssiia
KA~ 7 A TIIPVES L OPCHERRIZX U CHUAREA 27587 5, @OB-lafifaiZffeolge 721 T2 < &I
HLEBGETH, EWIHIEENSGOLNT, IO ORI, B-lafifd D2 < H3HET i f ks i e 4 i
e L, &bz oMimiTMure, NEred L O Lo 7= A RBHE o i B O AR S A 72 SR PR &
PEALTWADZ EaRd, RERT, B-lafliaoijf 2 @& im e fie L~ L CREE T 5 & I IR 5B
~lafia OFUIRRE A FEAE 2 i L2\,

O LA R

PGSR 53 % Male, NEIEds L OMBE SAA(ET 5 B ARPUARPE MG B-1a DIt ML
HINRBAEIC & 2 FAE S 2 BARIS, MR MRS AR & B SRS A OO 20 SR O AHIE 2 i L T 2 A
e, I ROBHEIC L DIBRTIELHRIT 2 ETREERE L2 L LHfERsh D, 4%
i3, M BIEOTMIEICHERSED Z L E2MET D,
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@ NEE

G R DRREE ST R AIE BT & » TR 2 LD TEZROB-1aflil o FHESE I
T, A LRSS & B RN & P U, IR I A A MBI TN D & o i SR BV L,
B-laffiid il > X 1 = X LBR Ok & 72 5 DO TIEZR WD,

L Bliv =
&M BRI O ST HEERETH Y, S BITHIROEEN I S ET,
@ KIHEH

(FESCHE, FHIET)

BSHREE K FICH T HREEEFLBEOERLLZEIELT
—BAESMEHEIC &k SEmREEED A h =X L—
B A e R R - TR 75—

[#E]

JIES A IR SRR R L2 K 0 oo 7 & MR BB B lamiE Ch 5, L, — i oibhn
LRI CTIEABEE — ANOFELAREI-ERN ENEL, ZOZ ERPRFBMOF R E LTEHETF LhTwn
b, ZOBNRREMIET 2 05EE L URAIFSEMBMER S 5, AT, ~ 7 2AERREHO TR
JIE A IR ATE D A e 2 BRGIE L 7z, BOE BN ~ 7 2\ 2 B ORA 2B L= & 2 A, Ot
FHRIBR = > b o — VT ANEFERNEEIC ES Lz, OBRI16#E%, R R~ — I —&2 BT L
7-THAf, BAOMG, BIBR, BEORIERAN ML - SN, OMHC—E & R —E DO 2 IR B4 5 & MHC—
R — ko 1 M AL C R M S AR S D, OMICAR—E R L O 2R AT 2 & B &
Ny ey b EHSOE DB CREMBATMEEIND, OFME I aMIadEs B E
JE R AT D, W ORI BTz, b IR AR A 15 R AR T 0 HooMH
CHIRME 2 ST L7 REERO 72 o8 R A B LT, 72, 1ITIEH 2B REHEE R b o —< g 4iim
JaZ Mz CREZFE LI E 24, MHCH £ U 7= B BEHIIE CRERAHE AR b, WEEIZO TR LM
HC—E R —ia 0 FHEESEANE: &5 NC@OTHR b7z A O il L 5 EMAREEO 2 =X L
2RI L7V,

(MHC: F=ZE AR Ak A MEPTR)

@i EER

ARFGETIE, B ST~ T AZH, EO< T ATk L MHC —#ER—FD RF—M»
b O ZREG L, BT 5 LW BEED 2 ERBITOI TWD, fEFRSE-REIEIC
HHTHDHLENI ZLTHLEDT, AHW=RLDOMAEZED S HITHZE &2 edE S8 T L
|
@ NEH

FEFHRE IR < B O iR R BB e B & T IR A LS OV T, RS I
MOFERIE, BEERRETH D, WL OPOFEROHF T, MIC R—E[A o m 2 184
Bii+s L, BlESHhZL vy bASOG MBI CREMBAFRE SRS &0 )
DOIFBEBRE N, RS2 BEIEL 220 7281F, Ly vy hO2Todnsiins e
HNTWD DT TIE RS, ZOREKRELZEIET S E TORFFLOKE S HLH L,
| Bl =

RA I B OMEITEERETH Y, S SITHFROBEIHFINET,
O KHZEE

GRISHOFEB, HDHWNIZDTODRD AT v T E T 5,
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BSHRRHE A RIFT RIERBADEEER, HICHE - RERGE~ADEE
THEIER], FEEs—, ¥ 22 fORE, hER, BRI, ik

[ F]

W23 TlE, YEAR22MEFEIZ/ERL L 7= B AR B 10Gy & H RREOGy D2HE (4 A « A R) 4JLIZHIT 5,
ME%10H BIZE L LIZICR~ 7 ADHLE (H - + 860 - 2205 - B - 516 - SIREERS) & Mo HE
Pea 7 LT — MZHOWT, HEOES, HIR - BIROE S &g S, MIROMBEEIC OV T, X
RN X DB B A A U, FREMIE IR 2 i L C, Bl & EDR S, Sx— Ml
DN HTED & 2B L Z B> 7=, BEBEO—EIC, B/NEOEME & FMia - BEMRoR %3
Too WlECHE, MREMINCES T, BMEE & RMEEOBE UM & 72 o 70, ER22F 1T B XHRIR
Sz X 2 H0Es - BEEPERO IR & OSRR2AOS 2T, SB3mBRAWE < ERS L AR Y W A L LRTR S &
AV T, ENFENFRAS —BR LT,

ER23FE T, 10% A/~ U ARICHRAT L7 FREATEE10Gy & FEIRITEOGY D~ 7 Z4JE (A A « A Z4:2
Vo) ZFIH L, 935 - IR - FHEEEMAL T, B OB - /NI - IRi&E) , B8 (Bl , IRENEY
(FEMEE - BRER « ~—— - Bapi) |, & (5 - &IK) , B8 MR, FEHE (R - =% - &38) , RiE
MRSR (AERRER) - M ERKEIR) 2L, IVEZEERY L%, 20RO HEG@EARZ (E
L, JeEEg A TERY L, FRROBISEERTIE, XBREIC X A E2RD R0 o7, BT FER
FIEZ I L C, RSBV TC, TN OSEE OB, MIRRERICE LT, X L IS
B2 b2 78T, R - R RO U R E O & 2 RS L7,

@=L ER

AHFFETIL, ICR ~ 7 AT 106y O X #R& 2 ME U, Rl OB G2 HELFIIRER
LTWEN, TOEBREOZIOFNIILIZNE TIZHM LN TV DL HEEL EOREITHS O
TWeWE S IZAZIT N5, 4%, W72 NFICEZAA TIT PR EERAA > b
27259,

@ TNEE

TR D B 2 S & L IS T EICIHR TV D Z LI A £ 228, IRETRET 2, 4,
8, 10 Gy & 5T, control & 10 Gy DELEZ LR NDIEA Lk Ly, JEEZ PO R ik
R, BEHRTAE LT, MEMIEGETH 8 Gy LLT TOMMFAIZITHEE LIZ VWO THA D
A

| Bl 2=

R X D MRS A T — 2 X— 2t 5 EC, EERRETT, MELERIIICX
DIEORBFERIINEERIC LV B2V ET 0T, BEMOT —& LS, EilRes &%
D, BIOREZ TN E BWET,

@ KHZH

FEREWFZE & L COMEITRRD 525, ZORR A b FOREFANIC E DO L 5 ITETE D
ELTWDDONEMMEIC LI BT, A% O EED 5 2 L 28T 5,
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BEEFERBBALEEREREECH TAHBRBEIEETMEZDRL
=OEA, EE zgr, HEOkE, hm m

[#E]

REAGLEAMRERE (PCC) 151X, K~@MEDLHZAHE < HREHmHWLN D FIETHY, X1tk
VR U w73k L EREICPCCIEIRER Y FREHZ R 1 B EEHC A e 2 v ST b, L, 2o
T Yy ZIRIBEBSMIE S MBEO R THB R T ETH S Z 05, B0y BRI IZPC
CIEDRENL A TH B, =i & BlakelylIPCCIEIZIHB W T B MRMiLex vivolHET L% Hy, 10 Gy
PLFIZBWT, CPI (G1-PCCE G2/M-PCCOLE) BYE ML MVWHEZ R T Z &2 LI, &
WF7EClE, PCCIEZE W= REHIZIs 1 5 CPIOAF HMEZRAEL, CPIOBAZEZ I Lz, 47—
LARarvr NOBOLNTART T 4 7214 GLRTRFERKFEPLEFRIKGE « BHE52011-056) 75
BoNRRMMICARRE (0, 1, 3, 5, 7, 10 Gy) OX# (1.0 Gy/min) ZRI L, HEYD o SRR,
F U7 U AFFHPCCHET X A Yt R A Z Rk LTz, 3 LAWYt th, BEMSE T TPCCAT— 23 L,
CPIZFM L7/ SR, CPI& M EICITAELMAMNED b,  (® = 0.9999, p < 0.05) , CPLE#REIC
st U CHRERBIE R N2 R L=, Bon-miEi Lk, X< BEN50%EBIEETH 54 Gyl L TIECPI
1338l E, 100%ESEETHHT Gyl ETIXCPLIX10LL e 7=, £72, A5, BLBIOCPLZ, £h
ENABRET R oT, ULEXY, CPUIHIE S MEFHIIZAHZIEIE CHDL Z L BH L ERY, KR
WFFEIZ L 5 CPLE it & O &2 B+ 5 2 L N T& 72, CPLIL, PCCIEEZ AW METHMIETH B 72
DFEATRERIILIA <, E AL 72V K155 TCPIAHAFRETH S Z L 726, CPIIZPCC-DICPC
C-ring7g & Z 7B & 4 AR L 0P 2 Z 212k 0, KAWL FHEE~DOENTTRE & 72 5
EiEbns,

O LA R

RO F LT TS % O v MR U >/ ERYL AR % PCC 15 CTEIZE L, G1 ] PCC
& G2/M 1 PCC Db (CPT i) 2 B D & & OER G HR & & BV HBIE R S D Z L 2R LT
W5, AENEHEE < BREFHG O 72 D OB OERR & U X5 BOEHREIZKIT S CPL fi
OWE, BAZEOH TS 2 OFFFEICHE ST TN D, AR TIRESNL TS CPI EiFEK
FEREI COFMIETH D Z LD, X0 MHEZ & s A AT CfE A2tk CIE X
720N,

@®ITNZEEH

KA R (PCC) VA1, JCO RS FiiRe MR EFLAMICBU) & F6 4 L7223, A4
TIE, G1-PCC & G2/M-PCC DI CPI MIX MR L mWMBER H -T2 Z & 2 E L T b,
MEFEM YA L LD CEEARRE AL Bbid, K[UTRD D1, XfRE v #RT CPT ol
ICENBLNDLD, MEICLDLOPRERIEKFTL2LONDETHDL, ZNEITD%E
N D&, BABERE CORMITHL < 75,

[ Blini ==

Yot (k% AW BREFHMAF R X B AIE< ER LOEERETH Y, I HITHIROFE
DEEESNET,

@ KHZEE

BEBRRICOWTIE, BEZRRENSE LN L D720, MERYE, =X —KFk
Y, METHIEE & 45 720 DL AR R E BT 5,
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BILEFERBALBARREEICE T ELEELBATBREA H =X LDEHR
=OEA, EE zgr, HEOkE, hm m
[#E]

PO REREREIREO—2 & L LY VEBEEERILEARCHH I U 7 U AOMBRZ X D R ge o iR
#E (PCC) ENHD, B U2 U AITHINGE I 004 BERE ORI 56k U T YA iRERis 2R 5 Z & D,
71V 70 CAFHEPCCIEIT YA AAEZE ROMITIZAH AT, Rl Y o SEkZ W7o < BEFEE &
LTHIEMENTWD, L, BUZ U CARBIC LY, RESHE (fizzy) REENFEINDL Z L
BESN TS, ABFFETIEE MR Mex vivold§E T /L& V>, 48HERTMikhs 514 O IREHREIZ B 1
% fuzzy Y ARSI R DO F B DG M AT LT, T OREE, BV 7 U ALPRRINCAR AR L Clizzy s (O 5H
BEINL, Z OB IRGTHERPE (0-30Gy) THiEBL THRO L7 (Miura T, Cytometry A, 20
11) ,

Pt ROBEITIZZ K O TREET 20, TOFMITIAITHL, £/, GotohiZ L WALFFHEPCC
HEDORTAN=ZLPHESNTODEDN, fizzyYefBEmR D A 7 =X 2OV TEHE LS THRY (Go
toh E, J Cell Physiol, 2006) . &I T, PR AEDOIIEN IG5 Z L AHE I T\ bpr
otein phosphatase 2A (PP2A), I ONIPP2AIZ XV @KIC ) Zb— v Enbar T oy U EBEE (Ta
kemoto A, Nat Struct Mol Biol, 2009) ~®F#ENZ DWW THENT L7-, PP2AIL =/ I FALELHIE LS &
OV 7 U ARLEMAL CY AR BICAFET 2 Z E XN ER SNTZ, 22 Enb, BV 7 Y U AIZPP2AD
Yet i G2 I35 2 12 KV fuzzy R EAEEZFHFE L TWLOTIERWZ E R B0 L7257z, Fuzzy:
EETHEMT & L CPP2AOIEEEIIRI O FIREME N E 2 BN DN, 2 F oy 1B IO OEERT I AV
BB OFUR T Y ORI S IS A EN I, YeOIRTERE~ DB A RIT 25 2 L SN EETH -
c. Ak, HUIRPUAERE L, SORLMNTETT O NERD D,

@i EER

PCC{EIFHREIM U > RERZALSFE ) 7V A TRET 5 Z LI X 0iThidh, £0
RN SE AR RN HBLL, ZOMITEICAR EMIEZ 52 TVWDHZ &b, ARBFZEHY
FIXEDERA T =X LW G L, HEDE PCC EDESLIZT T EZ1T > T
o TORER, BAERAZ7 7 X —EXa v Tyl EOBLY S0V EIREBT SRR
EHTVDN, Eo& 0 LI Cldie, %I BITMIL TV Z ERFENEED
b, 61T, RESHEGARAERMEIOTELEDLRETH D,

@ NEH

AV 27U A DRI X DR AIRERNE (PCC) 51, eSO I A M
ThHZLIFAMOLEEBY ThHN, RELMHEE (fuzzy) EEKROFENEETH L, K
IETIX, BV 27U > AERRERICIRAT L, TRV EREHRE O (0 - 30 Gy) ([cd@L ¢
fuzzy Yo RBEE OB HRE SN TN D, 2O AT =X LMEE, FBE O OBRETMNIC
FEELRHETHY, SBOERZHIR LV,
[ Bl =

R OEEICBIT DRI E B R BRI ERRETH Y, HUNROEBE L E 2 T3 6
RLFENHFINET,

@ KNHZH

AR OBENIZE & B 523, [FRRICFHIFEIE & L CORBEERIZHOWNWT, A=A
EHRLNIEND Z L EMRT S,
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BESKEFHICZRERIIE VA TLOMERK
Bl KE

[#E]

ARFZE 3 CIIgE < EFTR A Al RIEE R v U —27 VAT AOHFER% & 401E < ERIGEA
EEERT 7V r—3 3 v AT AOWFGER%E & Eit L1z,

W< ERIEE AT EBER Y N — 7 VAT LAOMERRFE T, BAETIIFEABES AT A
TIZ1MbpsPh EOBEH AR L L 5 & LB i ToBmEIIFER I TOWARNT LD, @il
REWMER Y hU—7 R L T A5 R IBR Y AT A& B3 LT, @EHEIXIPSTARZ AV, X
FTRT COBEHERIRAITOTEORY v a=r Ie—2—Lifillar bo—F—2MAAAL T Hi-72%E
fha e — A EBR L-, HIENCIT@EE 72 koLl LTDISEqCL.2% i L=, #0fER, &E
BREOEANEFHIRO BIEARE L 720, SEFERBY CORER R Y N U — 7 @E OO A
FIEAZFEH L7,

WL ERIERHERGERT 7 r—3 9 A7 AOMERIICEWNTIL, KEERE LT ERT
OMHANATREE 72D X9, IR MY 7T —UHH, BN R ) 7 —UER, WX <5 EH 2T — 2~
—24bL, MU T—=UIHREWES AT V) —= ZEE —u BB AIRE R T — H R— A AT L ERE L
Too HHELS AT U —= U THERICEB W TEKENL 2 L Oft i, {BYSTNL O > = —-<, (HYERAEE, LA
BHIE®R, GPSIHEHELBEENAIREL 72> TRV, T—H =2 TOHFEITHI & L HIT, MOEREE
B~ OWERFIZ B TUEE-mail RFAX TR O @S f 2R S TR MR IE 2 FATICAT 9 720 OMRE 2 #4fk
Lz, A%OBEE LTE, RA—% 7 VBAEERGHIEER & OB Y 7 Ly MEIZ KD FIEED ) B2 2
TWTHY, WEEDORYMHARELE L,

@i EER
MEEEORAARRKER T, TOREOEMES NG, £ OMWEFEN EE S, BAK
FERDDRINCFEM S o FEEELEE 2, AFFEOH Y FITRAREFRIT < EFR
KR AT AORFFIZED A, A RBR AT AERR L, X DICHIE< ERIE
BHOERT 7Y r—2a VOBRBICOEFT 5L, KEEREPEIIEROM T ~0
W TREZ Y AT AT ATV D, ZOREOMFEIL, BIEO HARTHRY T T
WHEIEFEZLNT, KEBREWVIFERE CHY, BIFEMTEER AT NMIMEY BT
THZW,
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