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(1) AlDRHE L -SEhEREORREDEL
~BREDENEE~OMERYAZTLEL T~

B 3 RERE
HKBRE 9#EF SEHEEF

[(B#])

BIREEFORKRE. EM&YERRFAINMETERENRRERZFETHT75T—ADH S,
BEARREOEHRBEEORENZEA TV SEERRZEEFLTCLAERZHALMNICLE:
WEHMRZEIToT=,

[7i%]

ERNEREZRREL-80EBULED 2 REEZFEELLA VP E1— L, HELE-RE
EHFERELTEIL, XEZEBZO—FEL,. REOHLUMEEZSHITHTITY—{ELT=,

(#ER]

AR Ea—Nm5 105 DFEHZEERL. UTO8DaA7ATI—%EEHLT-,

TBEEFADTR] TBELEIEADEY) TAREFAOHRERE) YR— MAHIODFE
E] HEERDFER] BRVATLADFRE] TENEE L OBFRKE] TE-TWNSI &)

[F%F]

BREE. ERESE->TWNA I &IC THMOKK MFRMADIETI AH 5. HEtTEIE,
BRZEZBHTITONETATHY b LUNDOHROXRENEEICE>-TRELAEL
b, AP, UNEYTREHSAEZT LTV TELHEHETE. RL2EEERL TEHFICE
BERFEERAT S ENZL, RiEX, FETOBFEORREZRT, HATELGLI L L
Y hA LBICTRZIB<EEZ D E. BRZEFLTVLWAEADVED2EEZ BN D,

€D

BHBRIREOH ST ELE 8 DDOATI)—DAUVEDTHERIFDHIIELGRLLKBELTVCLE
BHd, NEEIE. ST LTORVSRNI ELAHA D, BEEMIK. FETO
SITEFBERICOUNDVRIDBV I ENERFREBZERLGTAEGSHVELS
EENH D, Sk, BERZITLBFICEEZLYIUNEVKREZRECEAS - REHT &
TREDEENTERROERICOLGMNDLEEZ D, F-. BEMLHTHOBRILICH
FTTRELTWBELRHDIEEZ D,



(2) ANABRZOEEN ~ERBEEDDLIC~

AERER
BEH#APE KEEETF

4=1:2)

AAILESE, 30 REFELNS 60 KATEORE - FTHEAEMERICH Y I HED
NEEYDOIHDS, BRICEVTIEBMEDOKZHACNICHTEELIRXETHY
ERBREICLDIIANARZOLEN - EEMZERHLEL.

[(7HE]

LN ETOREBEERGRS K UBEIIRRZEEGHRORT
BRI O—ETUET T T4 —DEVCHT HEMAZFE O &M B,
EROEREZRTLEDNSZNTNOBREDHECHEH-EBN LT,

(#ER]

NETOREZRBHRIETR 19 5 791 4. Frk 20 4 804 4 (FI4ELL 102%) . FaL 21 &
939 4 (RITEELL 1179%) . TRk 22 5 977 ¥4 (RI4EEE 104%) . Ak 23 4 1171 4 (BT4ELE 120%)
EEREMLTWSZ EADHD D,

BERZEINSIEIEXMHBEHICH LFK 20 F(X 8% (Ta2—19% - TUE 19%). F&
21 (X 45% (T2—25% - ¥ F 20%). FRE 22 i 46% (T3—22% + T F 24%)
EDLITHTIEHAMNEMAA LT,
RELFR2BENSIEABFY IBICHRIO— - IVET S 74— RBREZRBETTE
5EPGHFCEB LIz, ZEBOEETLED 56% (T3—32% - I2E 24%) &
#EmLtf-, (ARFREREERER)
FWMATHTHDE B HEKF B (T3—22%T2UE 13%), B mULE (A Fy o)
68% (TO—38% T2 E 30%) THY. FyIBICHIT LI ENZREDLRICEN
22 &AM D,

EXL2)|

NEBRECHEIRBRZOZZETENERICHY . BBLLAEE->TETVSI LD
MNd, LOLELNS, TNTAOBRENES LSHEL., FLEHOBREZZTHIEN
DELGONELEFERBESIATOVENWEI A H Y.
—HADRELFTTERDO2TONGVVBEELHOONMEWVWLDLHEHI EZEEL.
EHHICRADBEEZIT. RHRERICBOTV IENEETH S,

Lk



Q) B EFREE L 2 —D&%E

i ERESE L 52—
B ExF BEA R

(M EEEEL 2 —NTELHET]

PEE, HhEIEE, ERENUEREL L TEBHZLTEY E LA 2011 £5 Al
BERESEL VI —CELTHERBEIDIENRELELE, V2 —REHKARR. &l
U —REBBMKRE L. REATHOREL TV HEEZENSE, RANZHEICLT
WS T &, FENEHFALEOEREZRHY ., FHESELT NBEOHIERTH Y =L\
EVWSREVWZEADTHEETHALERBRYELL,

(i EREE L 2 —DEBENT]
i DRBER. ME. BAICEKIT S L ZEME LTI HFITHA
- ERUEIEE - - WRIEE. Rm2ERE. EREAMEMK. AR, BREHEM. XIE.

AEXE. ERERRGCEEZRLISEHLTLET,

- BHRRERE - - - WEARS T T EOEO, HERORTLELEEZTSMMATT,

HEORFEL LTEREFOYDLRE. EELFR. LHRIEDER. RS T47IC&

SEH. REOKRABRGEEZTVELE,

- HEBE - - - - BAREINTOIRRBHRZECHRATELEDORE, K—LA

—COBEBEERDITEHLTVET,

(B EREEL 2 —DSEICDONT]

U HEDR—LR—DUFEERL. BBRITTWND, SRIFSHITKRELE
LDELT. ZEEUNDARICLFALTVWEEFSAL 3G VRATLELEL, £
MBEOLE. EEOR—LRA—C0BFEEZITIFETT,
[EREHEZEDES &)

:’Eiﬁ\ FERBAIFEICHRARFELLA, EhiE 1 HTHY ., NERRECEREREERE

PREREREOBNMROESE. HhEH,LOREEE., HEEHDRT O 1—ILE

ﬁiif%ﬁﬂiitﬁﬂﬁl-&*)ﬁ?o
ENLSHCBIRAREEMNE LTOXRBADHY F9 ., NMERROREE - RIRFIEDRHA.
NEXEEMROKE. AERESBAOHEL L, BRFTRAL-IITHATC &
DBESAZYR—FLTEYET. FERELVI—FZ2LAHDILDELTERED
BN HYFET . EREREBECRZEESOHA., £FREOHE. RERRADEA,
ARBOXZILWTEDHEHN 5. e, ERBADARDEHET., ZHHDLY—ILH
b, BESA—A—AICEHBEHREZRHBELTHEYEYS,



(4) ERHEEIRRHE

R - MFiRERE ERE BER

[EBEEREGTHRIC K 5 DNA 1B15 L BEFRALTE]
WEH#RD DNA BIESMER L ANILTORAERZVES L. HENLHTERITHA
NHEET L, B-FRAZEZLFRBEECERBRICHD. EHOHTHEDHRITHRE
FHBRLTHLZNICHABIL-RERETRITE 5,

(gt & DA DEFEHE]

O THR O 2 MEHHER
BAROREBHIRE (FhiAERSE) (Preston, et al: radiation reserch: 161, 381,
Ozasa, et al:radiation reserch 177, 229)
BRAAICEBT MR R 7E. BREOKRERICERFREZRL. £EZEBLTENE
FHHTTWAZLTHD, £EBHLAIZONT, BEEXNEREE. 0.42/Gy TH-o1=.
ZFDRYIE, BIREFFEEHD 10 MEC LD EHN 29%EmML 1=, BERFEDHSAGEH
D,

QMR OISR - MSTROBMUHEHRCEAT 2EEHARTIR. UTOLSLHET.
WRRBLEHAADY RV BARBLGERBRICHLZEAHIBAL TS,

a) 15 hEDRERFBHER 40 HAZTEHAE L1z, FHBBREE 19. 4nSv TEHMFBE Z R
CHATRTOBEEHE) X21& 0.97/Sv T, BRAADBEIFEXY) X21E 0.87/Sv
TH-oT=,

b) 4 FYRITE T BHMSRIEZDFEHER 17T FAEZRRE LIz, FIHKRERE 24. ImSv
T, BFEZRBEEBICLIETCOBEET) X UI1E 0.28/Sv TH- 1=,
(Cardis et al: BMWJ, 331, 77)

c) IVVIDBBERICETA2F®E1F T FAZRRELT. T b= LOHERN
B E Nz, FAASETOBEFIEX ) R T ZBHEA 7. 1/Gy A 15/Gy T, FFEA
ASETCDBRIFEX 1) R 7 [EBEA 2. 6/Gy Z1EA 29/Gy T, BHNAFETDBEFIHEXTY)
A IEBHEA0.76/Gy ZetEA 3. 4/Gy TdH > 7= (Sokolnikov: Int J Cancer: 123, 905,
2008) ,

d) TFYIIIREOEREZRNRE LIZAETIETFHEREE 40mGy T1 5 8 FAZRR
E LT, BERAATRTOBEIFEX) X2 (X1.0/Gy (Krestinina : Int J Epidemiol : 36,
1038, 2007) T. 1 BADKMEZRRELEZANABBOBREBER Y XV (&
5.0/Gy (Ostroumova:Br J Cancer: 99, 1940-5, 2008) Tdh-71-.



e)

f)

DOEF—FL(FzIL/ TAIVRFHEEMBHRONBEXICHBLIZALR) Z50
RELEAE. 2934 FICHWTIE, FHBREE 76. mSv T, HMHEREBE DB
F|#Ext ) X 7 1% 3.44/Gy (Romanenko 2008) Tdhl . AL F EAFIL— ENL R 3
BCHEVWTIE, HRBEPRME 3Gy T, BMFEBBOBEMETY XV 1
4.8/Gy (Kresminiene 2008) T#H - 71-.

BIEEICHE TS 12 HDOERER - PEEFEBRRENADOREICET HAE. B
BIR (BREE - PREWR) ITHETEREASADY) RV, BHBRREENRLEHE.
SHER (RBRBRE) KYELEVWEEZXSTLETELLE SNz, (Occup Environ
Med, 66:789, 2009)

QEREHICE T EFEMNA Y XJ DHE

a)

b)

c)

d)

a)

ICRP ZF Iz kLlE. #9 100mSv LA T DR TIEMETEHNEB R UHIETREELR/ 4 7 RA
ELBESNTVS, BEREBEICETA2ENPAVIVRIVDHEELE LTUTOETILE
MRIBEh TS

LEWMELZLOEHETIVLLNT (linear non-threshold) model : XKEHFEF7ZHT=
—0 IBEBSHROEMZENFEICEAT H5FELBEIR] & VII(2006) . ICRP EEF
BESHRIFEZR B % (2007) . R FHMSTHROFZEIZEE T 5 EERFF 8% (UNSCEAR 2000)
ORE R STHRBEEEE S (NCRP 2001) 22 EASLNT model 2X#EFL TLVS,
LEWMEHYETIL: LEWVMEHYERETLEZBELTWLWADIE IS VAHET
AT =—(2005) TH 5,

2HMETIV : 2HMBRELEE. BHSRBEZHEOBWG I IIL—THEET L LS
AZETILT., BRMABSHRY RO ZER ECRRARIBLTL S,

EEEEEEN] 2*5&@

LEWEZRL

IR

L&VWME

@LZEMELZLOEHETILINT (linear non-threshold) model
_'J_""

RKEHZETHTI—0 MERBFAROEYFHZEICET SERKBEIR] #E

ELBR



VI1(2006) Tl&, MREDHFGERE, ERHBSTROBWEE ACE T H80ADH
EICRERMNLGE-RICERUND AHDEVWSEHREFBELEL] ELTWS.

b) ICRP 2007 EfEMSTRFHEZE D 2007 EEETIX MERETONARTEREEER
BOFHEICOVT, REDEMS L) R DIEME OREICEHMG AR ANT €T
W ZERAWVWSZEFRENICL2LLBRETHS, L. COHIERICIEIFREREE
ZHEIEIFERBELTLS] ELTWS,

c) ICRP > BEIR Tl EREEMHRTIX, BHEOHEBRESMEDOHBE L LB L THEN
ELEREL TS, ICRP TIEEMMED 0.5 18, BEIR VII TIEEMEMED 0.75
BZERBL TS,

d) 100mSv #XERFFDEMAAETDHELEE) XY

[RIGBIRE
HIREF 10 % 8 2.1% & 2.2%
HUREF 30 % 5 0.9% & 1.1% BLFEH 1%@BFET
BIREF 50 =% 5 0.3% %z 0.4%

BROBES
BECHEIRTEIEENBLT S LRE (RE - REFDRFHREER)
|CRP2007 0. 55%
KEMZETHTI—BEIR VII 0.51%
UNSCEAR 0. 78-1. 4%
(S HRIGEE 2]

DICRP (EEMEHRIHEZER) #1F (1990 £)
BEADREREL LT, BABHFRIEIEDHE T, ATRFHED I EBHER & N SRR
BT, EEDREBEE 20mSv/E, DNEOBRERE 1nSv/ETH D, EFRMIEL
Tk, HRLEEANBERTA SEENEEZ(T5-OREBEFHT LN
QEADESNRERESE
— BN B OBREERE 12504 Sv/3 B ImSv/& 0.11uSv/] B, BEHEEEREO
BRIE.1.3mSv/3 B 5.2mSv/E 0.59 uSv/BETH B . EROMSHEELEDHKRIL.
ERTEHTH ImSy TH B,

[EEHIEL<]

DICRP &1 Tlk TEEHIEL TlE, BB L-BEALNERTAN CEENEEZT51-0
HBEREIZTLVEERFEROTLANE. BBCHLELYLEREE(EZ5C
ETHDB, EXLlE. EREMROEETHD] LEhTLAS,



QWA X HRREICL SERBIRTIX, MIEREHL X #2 0. 06mSv, CT #RE 4.6-13. 3mSv, L
ERHALEER 3. ImSv, MEIESZ (L\E) 5. 56mSv T#H S (UNSCEAR 2000) .

QBERIZE T HZHAXBREICE SIERBBERE—MHHT-Y OFHMBERRE1. Snlv,
REGHIBAFTIIORTHY., BR—AHMEY 2. 2mSv TH% (UNSCEAR 2000) ,

@ZEE X BREICEDIPADY R DHETE
Berrington o1&, AN X HRIREDHELHEREENS LEVMELLERIND T

WIEZAVWT. PADRBY RV EFE YRV EZHE L. NAREHD S B, 0. 6% (FE
&) .3. 2%7587 A (BA) H M X SRR ICER T 5 & Shiz (Lancet, 363: 345, 2004) ,

GZWA X BREICLDINADY R ICET 2EFHAE

a) Eisenverg 51&, BRE X BBREZZHL-UOHBEEBREN S FAZRELIZEI A,
1B 2 FANHALEE LIz, 10-40mSy DR T 10mSv 182 5 & ITHADY R
HH %M L=, (Eisenverg, et al: CMAJ, 122: 2160, 2011)

b) 2 BMARBDEEICCTREZZTEHNITBAAEZRRE LTHRAEZITL. 74 AN BME
EZMEN 135 ADMKIEE S S iz, RIRERED dmGy RBDEH & LT, R
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