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5 TSN, EHLEDICHBRPEOFEHRITENEET SHERNET S,

BRABAT R - FRESFHENBGHEBEENHNEE 1)RIFHHAREERAC T, IEEE) &
WINDEFICKD ., BRFHAT— 2 a VIKHET 55 FHRT T ORGSR EEICE LR
Y BDICER 9 (199745 AICHEI N, REMOEMERVIEINREE2ER. £ 12 D&
DIRAERET 21T TED, RN EICRIEERES 2R THEREICOVWTOEERICE
R AERMRIRE AR T EHDTH B,

I THRERFORRICOVTHBEL TBE20,

HERE ORI RERBELHPIMER L2 BRI Z b LI, RADELDONv I 75T Ehs
BEMHICRERZAL. RN TVRRHARAZHNL. H52VRERZIHELZERL. WHhIdRs LB
HE S & OMBERRN THERB ZED TE M, ZOPTRLAFALTORNEDIT> TE k.

TOBBICBNT, #HZMADOBE U /= HA RIS ERBUR T 8% B S (ICRP) D R #No.
60, RUKEBSN R EREZFRSNCRP)DHEEN. 982 TH 5,

FHDED. FIFINDDS 1990 FBETH> T, ENHEADR D AFUZD W TEE HKEHR
EBRDOBERERIZINTVS, 1 LIZBT 2 HNBRE EFHICBIT 2 NMNRE S E0H
B EITDNTIRHBEL DD, TORULITBW TR T2 RENH B Z LIZRE RN,

BELKEMEFHRR (NASA) NEELLTHWTWSHAT RS12Th5,

ICRP60 I3, THEMEFED XS BHNT. BEREIE 24T 588 RITAHERYICHIBT ST
7R, B MNIHT S EYRPEERERIERT S &, 151 ERRTWS, ZOTRYICIEVWSE
. EEHETEFATTEE TS 0. — A THREREOEHER USERICIZHE RN MM A > TL 5,
INSOHIL, BREBERZSDIERESAMEELRITNIERS T, ., RRWEEEH5 DS
UICIIAREGHEIZRNWZ & —DDEH T, LW, [123)1 EBRs5NTNWS,

THL REREOREITIITHICHET 2 MEHN2THRAERST. REEAVEATHER
DEHRIHTDRMERINITIRSBNENIBELXFBHDAILD.

LU, BARSATENZITDRD /2, R 1-1ITRTAENSHS ML SIT, BLiZkS

! ICRP: Pub.60, 1990 Recommendations of the International Commission on Radiological
Protection, adopted by the Commission on November 1990, Elsevier 1991
2 NCRP: Report 98, Guidance on Radiation Received in Space Activities (Recommendatlon)
National Council on Radiation Protection and Measurement, 1989
UTFAXRUAEREEFIZHWT ICRP60. NCRPIS &AL, [ |NIZEET 2 HOZESERT,
3 HAREHES  ICRP1990 F£#) & (Pub.60) DEAHEENDER D ANUC DWW T(EREH), £ 10 £
6 A. http://www.sta.go.jp/shimon/shingi/houshasen/houkoku3.htm
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2. FHBENMRRE

2. 1 MIAFEHBHERRE

FHENREE, FHRECEET 2EHRHROZEEZVN, XRP TR BLUBT. i
F. BF. o, ThEDEVKTREORTEN 525, FHMEHRIL, %@@ﬁ*@fﬁﬁ“ko‘zb
RD= D@ﬁﬁkﬁ:‘ﬁ@'é ERTES (K2-1128H) .

(1) SBFRIZH# (Galactic Cosmic Rays, GCR)

BRIFHBRIL, KERADSRKTIHF T, BHEERSZTOREE L. RTRNREICX
DIESNBRERTFTH S b, HRAZEHTIIZEESNIGEHL T3, K2-2, 2-312.
RENZBAFEHMET I THS CREME I— R2ICKBFHATF— 3 VHEIC BT 2 BRFH
BOTTRMRB L OMB TRNE—ZARY MV ETNEIRT., TXNVF—GEIEL. B TH
NIRIF— (102%V BE)ETEIHDHH 540, K 100MeV/u 25 1GeV/iu D LRIV F—ITh
FHEOE—7ZEHD (K2-3) . BNFHELEDN 8% T EZNL D ENRTF T, ¥ 2%0E
FEEETTHSD. He KDEWHFIZ HZE %IF (high-Z and high energy particles) &R,
BFReTNEVEVRITFOO L, & 8T%MBF. ¥ 12%0 He T. &0 1%REMN HZE RiF (X
2-2) THd. HZE WM TFOFEHRFBROPIZHDBHHSITRES BTV, EYZEHEBIIRENE
FHHEINS,

SBRIFHMO 7 7 v 7 X, KEEBOM 11 EHOBMNLREICENELL. KEESHE
NOFRF CREBEEER/NED ITRKIC, KIS ORHE CREBISEBRH) 1ITR/MNIR 3,

(2) KBRIFHSL (Solar Particle Event, SPE)

KB FHS (SPE) 1. KBXREOBRREERSK (JL7) FIZFENERNITE LRI F—R TN
BHENBHRKRTHD., FITKET7 L7 IHEVRE S NBRTFERE 7 L 7R T LR, SPE TK
BASHEHENDRFOIRINF—ART M, 7597 A, MRFR 7V 7EOBEBRICK DRz
52— BITIEN AR WA T H 72 0 MeV~K+ GeVEBED TR F—2#5 . BFH180~90%.
He 1A 2 10~20%. TNLKVEWVRFH 1 XEESENS3, K24 ITKBT L TR FOREN
BETFTINVTHBCREMEI— RIZKBEBFHAT—a VHEICBIT2XET7 V7R TFORBF
BRADT 5w I A%RT, BEOFHREICBITS 10MeV U EDBTFT T v 7 AR#FIEHE LT
&, 18/ sec/cm2/ sr LT THBH. SPE 2L D, 103~104E,sec/ cm2/ sr BEIZHEML .
DL )V L 728, ENEDEW LV HEBE <4 £z, £ 11 ER0XEREM
DT, 1ED SPE DT 5w 7 AW 100E,/cm2 Z#A 5 LI RKEBRBERKMN 1L ~3EREL.

| EEAE: FHRROBNR, BEERTHF2E 385:881,1993

2 Adams Jr., et. al. : Cosmic Ray Effects on Microelectronics. Part I -The Near-Earth Particle
Environment. NRL Memo. Rep. 4506- Pt. I, U..S. Navy, Aug(1981). (Available from DTIC as AD
A103 897.) Cosmic Ray Effects on Microelectronics, Part IV

3 WER: KETO0 LR, BERBTIFEAZER. 35(7): 99, 1989

4 EHZ=F: private communication
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<7822 TWAHHERIBBH#RHE (314 Van Allen #) EFEENTWS, KEHBHIT, HREKEZ$.O
KR—FVRICEELTBY, BEFRVBTFEERS ETD. H2-585CATHE 1BBES5) 2k
> THE SN EFEICBI G TFORENHERT, BHABEE LT THIEREROT S5y 7 A8
BLIZO> TWHHEENHBH, ZOEBIIEAEHERE (South Atlantic Anomaly, SAA) EFRIE
T3, ZHid, HIREEZHER T 2 BB TFAHBROPLNS D LTHEZRITH B DT,
SRS O FTRBEAEINIC X > TRZD, 12 2 QR TROMIRIZ AR B IMETEIC £
TRUBSNFNI EIZE>TWS,

K 2-3IZSPEZZRBLIEWESOEBFEHERAT— a VHEICBT 2 MAFHBENRREO X
WF—ZARYT MIVOHEE#EERT., JIT FALEEFIVEUTIIRTY. '.
BT : APS8EFIS
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2. 2. 1 MAFHIEBRREOHE
2.1 HCRLULEFHAT— Y a VI TOFERNEREOHEEMEZHEICHELZMATOI*

WF—ZRY MIVHEEEZR 2-6~TITRT. TIT FHIAT— 3 > OMEET

FREENYT )V X 9.5mm (2.6g/cm 2) DFH

RREEN T IV Z 67.17Tmm (X1 O— F4 60mm ¢ 18.1g/em 2) DHFE .
D2DIURE LTz. Fio. MAFEBEHRREN, 7 IERICH U TEEOE—FRNS—KT
ARTBEREL. FHREBEOS 50 5 HHICRET 5 SH TR REROME T £ IoRD 7,
2B, BREIEIZE., UFIRTHRESEI—-RZHWTITFRZWL, KBTIV 713 1972 4£8 AHK
O7L7EEELUTEEZTo =,

WIRET CRPETF, ZOETFED) - HERMESI—Rs

5 Kohno, T., et. al.: Intensity Maps of MeV Electrons and Protons Below the Radiation Belt,

Planet Space Sci., 38:483, 1990 ‘
6 Sawyer, D.M., Vette, J.I.: AP-8 Trapped Proton Environment, NSSDC/WDC-A-R&S 76-06,

1976
7 Vette, J.1.: The AE-8 Trapped Electron Model Environment, NASA-WDC-A-R&S 91-24, 1991
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HRET (CXRHAEFID) EGS4a—FRe
WIFTFHR (—KIL. —KRFOH) CREMEa—R
KE7V7HT CRPEFEED) HERMESI—R

2. 2. 2 MIANFHRSERREORNE

B 2-8101C, AN—Z ¥y MVPICHER I N/ EEFM KR NASA © LET AXY hOX—% (¥
M : RRMD (Real-time Radiation Monitoring Device). NASA : TEPC (Tissue Equivalent
Proportional Counter)) IZ&> TaHHIEI N/ LET A7 MLEFRT, KD RRMD Ik %3
1997 £ 5 AITHT S LT 5N/ STS-84 TiThN. TEPC ICL BN 1997 £ 1 AT 5 LIF s hi-
STS-81 TIrbi/z. MEDHME S, ERFHAT— a > LRABE (FE : 4 400km. S :
51.6° ) TIThNiz. FHMTLAWIET 2 FHKMMEREL, AW LET S6 2L, £, 2
N5 OFHAD SHAREIC BT 5 FHOMERINE. 1.5~25 BETH S LEHINS 1,

2. 3 TFHENBRERRE

2. 3. 1 FHEHGHEROFMICHAWSE

H EIZB TS BERERE ET 572D DB E L T, ICRP60 IRBGHATT R wr HGHE
BRI wr 2V IEDRE) 2EELTWSY. BIRTIE. we 2 FHEKERIC O EEAT
B EDEMEMODFEHERAT— a > BMERORREOEAEE2EE L T, FHRGHRER 2T
i 272DITAVSEEL T, ICRP60 TRENTWSHRERE QR UG ELK wrz
We TEDMBYNE) AU EEX SIS, L. SEOERNRVERNEBRIISE TkEL
TV ZENRETH S,

EHREBEYEIL, ICRU LAR—F5111kD
EREYE (effective dose equivalent) : Hg
H.=YYw.D. Q. ,with w, =1

E Z rPrlr Z T

! oD, dLdm

m; D, o
ERTIENTES, TIT Qridiist - BE TOVELBREGLEE. mrldil BF TOERE. Dr

AR - R E TOFHRINARE (mean absorbed dose) « Dt LET L ORI L 2GR ERT
H3,

O =

8 Panel, R.E.: User’s Guide to HETC Code System, Rough Draft, LANL Group X-6, 1985

9 Nelton, W.R,, et. al.: The EGS4 Code System, SLAC-265, 1985

10T, Doke et. al.: private communication, 1998

11 JCRU: Report 51, Quantities and Units in Radiation Protection Dosimetry, International

Commission on Radiation Units and Measurements, 1993
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UT. ZHEFITBNT, TEHREYE] 13, ICRP60 TRINTV ML Q)R UM
WEARR wrZ AN TLRICKVFEINSEZIETIEEL, ELKE] 12 ICRP60 TESS
NTVDED ., BHRTEREK we EBRTERE wr2AWTHEINSE2ETCEET 3,
7z, FHRIC, TREYE] 13 ICRP60 DRERK QUEANWTEHEI NS EERL. TSMgE)
W wrEAWTHEINSEEETH O ET S, |

2. 3. 2 FHATFT—YalFHRTLOHRRENEE

LREKEDTE, FHAT -2 a PFHRTLOHRBRROEERT o/, RS> T, N
DBHRE 2.2 HTRUZETVICE BEEA V. MR - BEFEORIVRRIIAKEKE T 7
> b4 (MIRD-5 77 > b AKER) 2HWV, ZRETFICE5EHE5HEM LM - BEICHST
BDIFNF—2EXTHIVOKGHEI - (HERMES O—K) Kk ORDE. H/z, MH-ROTLY
DREFEIIABRLT O TH)VF— & LET LOBREFHETI— R (SPAR2. STOPPINGS) iZk

‘ o ORDT. BB ERBRT (PHET. ATFRE) CIBFSRETORMTELTRELEME

HTFICL2HFEITL VAR L. |

AHEIC & DS N HME L B O B, FE, U, KRB X CEMOTNEN O/
MENEZXR 2-11TRY.

K21 FHAT— 3 VHETOREL Dy —ARBT HHRGRiEEM

EPRENUR E& i) g K&k B

MEETIVS mm) | 6717 | 95 | 6717 | 95 | 6717 | 95 | 6717 | 95 | 6717 | 95 | 6117 | 95

BEHE BAE | .68 1.5 0.47 1.3 0.52 15 031 | 0.58 | 0.54 L6 0.56 1.7

(mSviday) | BMA| 12 | 26 | 08 | 22 | 089 | 28 | 051 | 096 | 091 | 28 | 095 | 31

o | | e o o [ [ o [ |

FIIE (glem?) 05 | 02 | o5 | 02 | 05 | 02 | 05 [ 02 | 05 | 02 | 05 | o2

@ WA | 17 | 20 | 13 |15~ | oe~ | oer | 0408 ogg foge | )
EVA B 18 | 19 | 35 | ~ax| o T | ~33 | ~a7

(mSvidan | 30 | 33 2'33.': 2';;' lél.;' 1;:: 11 | 11 1;‘: l;l?f; 56 | 10

¥ - AR ARBRH,. 85BROLEM
- K7 L TEE, MAMES) (EVA) BRETHRN. £FBHOZNTNEHEL,. B/M~BAXELTRUE,
c TRV 78] B KBV TRFORMCEDIKET L 72 HEh ok

12T. W. Armstrong and K.C. Chandler: “SPAR. a FORTRAN program for computing stopping
powers and ranges for muons, charged pions, protons, and heavy ions” ORNL-4869, 1973

13 J. F. Ziegler, J. P. Biersack and U. Littmark: THE STOPPING AND RANGE OF IONS IN
SOLIDS, Volume 1 of the Stopping and Ranges of Ions in Matter. Pergamon Press, 1985
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2. 3. 2. 1 BEEROBREDHESE
%22 WFHHARFERBIENASAICLDAR—ZA T ¥ MUVIEEEINZ LET AR hOoX
— Y THLNZFBRERT. 505K, BRFHAT—a CLRNE @uEERA
51.6° .« M : £9400km) T. K7L 7% SPE OREWEHBHBRBEDAR—Z v MUK
Tirbhhiz.
£2-1DETFIIICKZEEREREOKEICE D, BBRFHAT— a > OMNTIEE OFH KR
HRBEORNIKBNTIE. 1EHZDBLT ImSvEEDREZER T I EMNEEEINS,

£2-2 ANR—Z ¥ MV TOFHBESHRRES

Syvarg T ETHE R Bias BRE
S/MM-5 (STS-81) 1/12/1997 10 H TEPC 0.90mSv/day 14
S/MM-6 (STS-84) 3/15/1997 9 H RRMD II 1.0mSv/day 10
TEPC 1.2mSv/day 15
S/MM-9 (STS-91) 6/2/1998 9 H : ®
RRMDII | 0.82mSv/day 10

7£) - TEPC : Tissue Equivalent Proportional Counter (NASA Et#I28)
* RRMD II : Real-time Radiation Monitoring Device Il &/(ZFZMFHI5%)
* S/MM : Shuttle/Mir Mission (AR—ZX¥ ¥ MIVEI—NVDRyFTIval)
- BRINE OB : TRTAR—ANTH

2. 3. 2. 2 KBI7L7EROKREOKTE

B 2-9161Z, 1989 F 10 BICBZ > =E XK 7 LV 7RI, EFHAT—a v LA#METH S
O3 7O MIR HTRIEENHERBOHER 2RT. MIR MNICHREINTWSAREET=Y R-

16) DREDOHEBNS 1BEIOXKEET L 7I2L D 20~40mSv BEDBRERICHE > EARBINT
Wwa,

Fio, 21 OEFIVCLBEEIL. 1972 4 8 ABMOKE 7 L 7THOREEHEELEDDO TS @)
B0, EFINCXBEEE. #HBREEOFBIICEI3HEEZEZEL TWARVWEOHEAICKD. EBOD
BREDNSVENEESNTVAZEBEX SRS,

INSDTENS. KBT L 7% SPE BIZIE, ZOHIC X 0 EEREO B~ K HEEEDOR
BEHBTIEALH DI ENETEEINS,

14 G. D. Badhwar, et. al.: Rad. Res. 149:209-218, 1998

15 G. D. Badhwar: private communication

16 V.V. Benghin et. al.: Dosimetric Control on Board the MIR Space Station During the Solar
Proton Events of Sep. - Oct. 1989, Nucl. Tracks Radiat. Meas., vol. 20, No.1, pp.21-23, 1992
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2. 3. 2. 3 MEE (EVA) BOBREDHT
% 2.1 1, ERFHRAT— 3 VHMETOMIMNES (EVA) BOBEERT, FHRCHT
KRR INTWAROZDOEX ZRE L TEEETo =,

*0.2g/ecm2[ED Y )V = A DRI

* 0.5g/cm2[ED T )V =7 ADFERLIR
FHRILERATE 2 20MeV U EOBFIHIEE A ERESNTRELE 2 KEFHIFEAL
BELIZV, —HEFIEREOSMENEL 25 & EbIT, ERRET TRAET 3 HBHEENS
BV ZNEEECTEOEEBBTEED. HFIS5v 7 AELTRET. HF GBS
NE<L 13,
IO, EHRBELUBOMEBMNORSEEAE/ABEEDIT, KRITHEME L - B
EOMRBAMIRMICHA S C R E NS,

® _ R - ' R-16

a5~ o ' /,xxxxxxxxx
X YO X Yo Yo XX
X )
35
> X
2 | 1PD-2
® 25k A o
gJ
5.... ________-X X
! R-16 X
x—X
v
.’ 05 x| | | ] ! ! i ! |
T8 2301 2 '' o9 20 21 2 23 24
Sept. October

2—9 1989F 10 ADOKB7Z L TEIZ, 07O MIR A TsHAIE N/
BEREOHE (R-16:RIET=%, IPD-2: BAET=%)
* Pergamon Press DFFiE 25 THR (—H%ZE) (c)1992

17 P.D. McCormack, et. al.: Radiation Exposure Issues, in “Space Physiology and Medicine, 2
edition” Lea & Febiger, Philadelphia/London, 328-348, 1989
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3. FHEHBRERERO NS
NCRP9S8 IIFH MBI L 2 AMEHEICDONT, BEHL5~18 TROISIZH/EL TS,
O ZHEpE
@ MAITEBURY
® HEEHEE
@ FERERNRREZE

AHEE T, ORUQ. TROLHBERNFEIIDOVTIE 4.. ORUVD. TbbREMNZEEIC
DWTHEETHI T L L L, HZE TR K BFERCMNEN EOMEERITONT. (). @K
ELD5,

T7/aHb, HZE R TFOFEICDOWTIE, BRA RO BRICL S BIIERTOILENH D EEX
550, MNBGIZDWTIZ NCRPIS & IUNMBEDE XL FEHWEL &b, HZE R FORHD
KESZ OEMFHHBERHATED LI TH S, 1[5.1.64ELTHBD. TOEAFEANTHRERZ
FET 2T, SEOAMREEFDODRELEZILNS,

. WANEHOBSRZEBICRFTERICOVTIE. BoNHE EEROERENS TED
3%, B, WHOHEHOEREENESNTEY., INEFHIREFEERICHVEETS
KIS 53 M ROERICED ETAANREN, |

(DHZE I F DAY ERHE
HZE R FIC X B HRHMHBORREZRIIROLIBRDBDTH 3,
(i) TFragmentation OFE

HZ ERFIIERNBE EEHEL RIS L (Fragmentation) . TOWRBRHFICKSHED

ZRICWARITNERS RN,
(i) oMOEE _

HZE RF T, BEFEOMEERICKDEUSDET (0#) NEIRINVF—TERELS
2D, RF2T T EEN 2 EEEEBRAREOB 0 ITAEL., REFICH > TILEFEEOHKENE
x5,

(iii) MBS (Microlesion)

LEREDQREAZERICKI D, HZE RFICBH S NZEFAHETIX. ERL MO ED
EERZREILUHBIRDBEOD EWSREANEL S, ZHUIM/MES Microlesion) &I
B, IR E T, MRETO BN E TREETERVWEEZIIEED
THIEEHREN D B,

(iv) BNOEE

FHRTIAMICHAZREL S Z &, TROGERESESNTWS, ZhidEIRIVF—
BFENRICARHLZZDTHZEEZASNTNS,

BRI & 2 IRO BRRENE HZE KT LS T4 L. HZE B FEORO RIS 5 44
R (RBE) IZDWTHL, 5. 2 HIZTRET 5.
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BEXR TR e 724 £330 lih| HH & BRBOMEEM WIEHINSG | Sk
(it
i)
FA0O PR {ELET: I. ImGy Wtk 8B PRSI R R R JIVN (1)
Yav¥avunNL FELET:0. 5nSv | SE13 300km MHRERERIDDB 2~ At
(57" ) 3{&En STS-417
(1992)
TN R RS Co-60 i 12kGy L bl od - BREEIRGEH 5 oEEAt, b it (2)
(Deinococcus (50% 2 oy 300km LRI B TEFITH STS-65
radiodurans) ITHg) (28.5° ) m (IML-2)
(1994)
o hR—-U7 FH R hiE L bl WHILFEIFIC 2~3 AR KE (3)
BT : 2500 b1 470 HETEI THETFA8 BT (5
~340kn 6 4 SEINIMN D K RR)
Parar b (0] PHRER - Lb Ao 78M L. BNEADYEIR, ¥HE | (4)
(EHRR 2 FNEATRY H,OREMIE. RWOFE | Spacelab
BRI &R D 1g ATTATF) EHEOTNTHITES D1
MizRAZE S hi=.
BEHWT 2. BUNIIA R T HIE BIF0
HIE K FoN by FEZIFIBRTRE
—kv bER BYHROFEEMN, 1g WH
[ v 5N TFiTlTHELI ML
DBHBRRK .
DFEER
LTw3, )
vk i ETo 800rad HE E 22 HMOMRT | L RO BBHBRITBTS Vi (5)
30K relivead g T I0HE RipEV EROBRD COSMOS 690
I 2.26 HEIZBWTHU S
pnengus -G
IILVYITH | TH(Cs-13D), ~3650rad 0 HARERHFTTHEMS5 LBL (6)
DN X# FLAFRIZ, REReR
e ETo E. RESFORETERR T
RNER e AR

. (1) Ikenaga M, Yoshikawa I, Kojo M, Ayaki T, Ryo H, Ishizaki K, Kato T, Yamamoto H, Hara R: Mutations

induced in Drosophila during space flight, Biol. Sci. Space, 11:346-350, 1997

(2) Kobayashi Y, Kikuchi T, Nagaoka S, Watanabe H: Recovery of Deinococcus radiodurans from radiation
damage was enhanced under microgravity, Biological Science in Space, 10(2)97-101, 1996

(3) Kuack D.L., Effects of space travel on African violets, Greenhouse Grow 8(5)88, 1990

(4) Bucker H, Facius R, Horneck G, Reitz G, Graul E.H, Berger H, Hoffken H, Ruther W, Heinrich W,
Beaujean R, Enge W, Embryogenesis and organogenesis of Crausius morosus under spaceflight
conditions, Adv. Space Res., 6(12):115-124, 1986

(6) A.A.TTpoxoh U ykob et al., Radiobiologiya 19(5) 760, 1979 (in Russian)

(6) Yang C et al: Effects of weightlessness, gravity compensation and radiation on the flour beetle,
Tribolium confusum, LBL-4702, 1973




4. FERNIE O

4. 1 HERNFEEITOEH

HREHRIC K > THEZ T AHEIMER & U TEERENEZRETIHE1H D, BRETHA
K2 nd LNBWE L LMD O— 2 2ETB T EMbH 5,

iz, WEEZZUTERMMRL. MES LEEHFREZEATTRO—BICERZREZF|IEED
TIENDB,
ZDEILIEOE{LZHMBENSHBED I EDH D INS DEENZEMNA)RREHNZE
%, MERHZEE EITLE, ICRP60[45]
HRNPEORERLBEOBERIL. BLALDEPRITBVWTHRIE—-_R(E=aeD+BD?
5LKL., ERERTIIFRLERTHD. £z, H2MBEVNNVETREOL S R@ENLTESR
ENBOTRFNE TLEWENIFELRW, - ICRP60[B55,B24]

TORMBEL T, HENFEOY R 2R EOITT 3 I ERRARTHD. TNEEYCE @
B9 BITIX. ICRP @ 1990 £#)f5 (ICRP60) THIToTWBH LB, BNRERICKB YRS 2
HARWERMICTHEL . BR~WMAWTEERY X7 LV Tl TRBRBEZREL. Th
ZHMFTHREND .

ICRP60 IZDW T, AFICHBWNTHEICHARERSD SEREEAORI ANICOWTOE
CRERMERINTHY. BRESNCIICHERL TREEI NS Z ESEEINS, REEIR. HE
DIEEERV—BARIZED DD TH BN, FHAT— ¥ a VEECBT 2 FHMSRERICX S
RENYBONEERFTIICHAED: HELORBRLEERIEEEX, ThEABICTSEN
M5, LROEXHITIV ICRP60 DFHEITRS D T ENBYEEZX B,

4. 2 WENEEOVAJTHEITHWSEEETOEEAE

ICRP60 IZBWTId, [R5 - RIFOFEFIRE OBIRE(~1985) 515 5 N/IBRMAX U X 7 % ‘

ﬁ( CD,Ao) %z ﬁ %ﬂih%tg(qamncer(a)) ‘:% C T%#ﬁﬁi%tﬁﬁ—%@ﬁmﬁ &5&&5 . %ﬂ ‘:%’fﬁﬁ*ﬂ
HIERFLTOBHE [ {L- g0.4()} ERULBOERATH T LISk THELEN AT

tﬁgz(RD,cancer) %gﬁ L/ TWh35?,

1 SRR S - ICRP1990 F#)E (Pub.60) DEAFEFADOR D ANICDNWT(ERER), ¥R 10 4F
6 A. http://www.sta.go.jp/shimon/shingi/houshasen/houkoku3.htm

2 ICRP60 FER[C25] Tld IFLSEERTHE] LLTWVWEH, TOBEKRELVBAKEICTSED. F#
HEIBWTIE, (FHEENAFECHEER) LRRTDHIEIILE, £, B5FRFREZICBN
THEOHDZHW,
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QD,Ao(d) = qo(a) + CD,AU X q0,cancer(a)
D: #EBRHERE
Ao: RBEREMR, o: Fip

: 78][C20
gp,ac(a) : ERRTHE, gqo(a): BRETLR (£EH) [(B78](C20]
go,cancer(a) : B R WAL LT E
Cp,40: BEIHM Y X 7 HE

RD,cancer = }ﬁ {1 b QD,Ao(i)} X CD,Ao X go, cancer(a )da [023,24,25]

Avi=A0

F7/z. ICRP60 Tld. £4-1ITRT 6 DDBEHZRE 4-2 ITRTTF— I RUVLEDOFIZEE L~ LT,
BURATBHEEZREHNTHE L. FRFRAULRIVDEALADDTNTTHS ESENICHITENZY
A7 URIVICKDREBBEZRDTNS,

FHAT— ¥ a CHERBI 3 FEHBEHRERBIC L 2BRNPEDY XV FEicB W TIE. k3
IR T2 72, BRI FoE2EE L=,

(1) B X B (Cpao)s BRVATELER(qocancer)s BHRFETR(LTER) - FEigHdh

ICRP60 % C-1 (FH|EFTIIE 4-2) DBFHY X 7 F513 1985 FEE TOLEE EIRFOHIE
FHHFMPWE(LSS-11)30 5 UNSCEARSS TEHINZHDTH D, D%, 1990 F£E TORER
RLSS-12)MBEIIRAERINTEB D, HZIKH 1,200 ADFEET—& 28BS s,

7z, BRVAFEERITOWTILERR 9 £ E TO AOBESKES. AT CREER) LHAMC
DWTHROAE DR 7 EEMBTE THEATETDH 5,

LML, ZNSBHOF—F 2 ANBITIIROL S BEEENEL NS ZEMS, ICRPE0 T
FRALTWSTF—¥E2HNn5Z L.
- ICRP60 THWHNTWSAREHLY X 7R, —EDFHENE SN TBD., RICEFOT—
FZRW. F—OFETEEL THEROHEEES £ TICRFMEZET 5.
- EOMBYUBEEET 5720 OMBAERIK (ICRP60) ’EELL T 1985 EDTF—FICL>TH
D, BEMEG) A BEOBEFLICEHLTHAVWS I I, FENETIBZINNH S,
- BRBARCE, HRAETREER) - FHRMITOVTIE., BEMEY X 7&K EEELTY
5729, AEROT—F2HHATRETH5.

8 Shimizu Y, Kato H, Shull WJ: Life Span Study Report 11, Part 2, Cancer Mortality in the Years
1950-85 Based on the Recent Revised Doses (DS86), RERF TR 5-88, Radiation Effects Research
Foundation, Hiroshima

¢ United Nations Scientific Committee on the Effects of Atomic Radiation, Sources, Effects and Risk
of Ionizing Radiation. Annex F. Radiation Carcinogenesis in Man, E.88.IX.7 United Nations, New
York, 1988

5 Pierce DA, Shimizu Y, Preston DL, Veath M, Mabuchi K: Studies of the Mortality of Atomic Bonb

Survivors, Report 12, Part I, Cancer: 1950-1990, Rad.Res.146(1)1-27,1996

http://www.mhw.go. jp/toukei/toukeihp/9nenppo/mokuji.html
http://www.mhw.go.jp/houdouw/0904/h0425-4/h0425-4.html
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0¢

& 4-1. MERRZED Y X7 T WS B & EH R T E OB

— Gt St e s e T — . e o S Tt P S (e S o S S ——————— St T — ————

O FHEEENSATETRER(%)
® g-1

1
! |
} |
: H{l qpo, Ao(l)} x Cb, 40 X qo, cancer(a )da [025] |
! Aol™ !
_____________________________________ I

I

1

!

!

L____®_>i%0_°/a_______________________Ll_5:1]__;
'@ WENEEN S OMESNAFS%) 1
! DX20% [154] |

L___O++® [154] |

(ICRP60 {I/REH &, [ JHIHEEE)

:UXQ%TW
- MERICER  MIEZRETIVL-Q ETI) :
: BEHEN U X7 BREIREOQ)ETNVICEL 2 DDREFFERE -8
BRDRE=2ET B LT L-QETFINNEH 331T0\5o§
[so];
ap,40(2)= qa) + Cp,40X Go,cancer(a)

..........

 FHEF  AERET N

.....................................................................................................

:M%ﬁﬁﬁtmx
—_— HI-AO {1 qpo. An(l)} x CD Ao X {0, C““”(a )da [i C- 3]

.....................................................................................................

................................................................................................................

E T — 5 :
e BFAAS ) R T FRIK(Cp.ao) < PR AR AR O 16 B3 7 (~ 1985,
; LSS11) B, B s [% C-1]
- BRDSATETEH(go,cancer(a))— B A NB 2L - 4E ! g
NEPK(Bw=a-u’+ c)THE/  [C46~47] |
- BRECREER)/EHRM—AT = —FT(1986) [FC-2]



% 4-2. EEREOEESH

HH F—%
BEIREX YU X 753 (Cpad) PR AE i =it SIIEETYE)
(HEETIN ERR/SV) (A9 (K) B Z % Z
' 0— 9 187 195 1.06  2.06
10—19 4.4 4.6 0.65  1.27
20—29 5.6 5.8 057 1.11
30—39 3.9 4.1 0.24  0.48
40+ 3.3 3.4 0.18  0.34 [&C-1)
B/ NIRRT Hiftf : 24, HIBLAS @ 10 [C42]
77 h—@R) XN | AfE : 40E. BFELS  E\E [C42]
TW3HRE) '
BRNBAFELTR HAANEMBLHI(1986) TroNZRI THEE
(Qo.cancer) | Bu)=a* ubt+c
o MADHE 5 2 b ¢
M 155 B 4.4X10710 3.00 15X 10
ZE  3.0X1010 2.90 15X 106
BimfELASt B 3.0X1012* 5.14 15X 106
ZtE 3.9X10-12* 4.90 15X 106
[C46,47]
BRELCREER) FHRM | AU —F>(1986)

*) FEEEFERAY 10109 ZTEL 2. Th2HAWNS EHMFEUN O BRANATEERNEED 100 SBE
IZ/2%, ZRIZDWTHE,. TickdbiEEahTns,
cPRBT  BEALREICHTIHRERY R 7EROFE. REYE 28:47-61,1993

@) FHAT— ¥ a JHERE (BB
ICRP60 32 COIERFICFREBEORTHEEZEBR T 2HAOEERITO> TS,
—7, FEHRTLOFHAT— 3 HERRE. 1EORMBESIKIINEYF—2alh
. FUOREI v > a A AOFFENH . REFEREEICIEEEZI SN, ERFHRTLEELT
OHEFFHMIIRIK 10 FHBENEASNDIENS, & 4.3 ITRTHEL OHBLETEEZT-
7.

£ 4-3 HRNZBOYAVHEICRIBEOEEICAWEFHAT— a VHERE (BREH)

&t R 1 [E] ¥ 7 A HITRE

1[E 25 5%, 35 ik, 1 4 100,200,300,500,1000,2000,3000,5000mSv/4E
45 5%, 55 %

10 “FfelE G 25 5 ~. 35 %~. | 10 [ 10,20,50,100,200,300,400,500mSv/4E
45 FE~. 55~

34EMMB3ME | 25,2831 5% 1 4ER9 20,50,100,200,300,400,500mSv/4E
35,38,41 % ’
45,4851 5%

SEMRSE | 25,28,31,34,37 5% | 1 4R 20,50,100,200,300,400,500mSv/4E
35,38,41,44,47 %
45,48,51,54,57 %




(3) EHRMOIHHEL

ICRP60 \IEEEE 18~65 BREIRE L. FHRMOLHBRIIDOWTD, TOHBM 18 RIFTH
FELTW3,

—7., FEHRTLRE, QFHAT—Ya VEERHBITORLIZEBD ., TOEEFRIEEEDTH
570, EHRMOEHEERITDOWTIL, WREBERKF TEERITo .

ERICEKBDIV AV BHEREERERERX 4-4~4-11 IR
INSOFERMNS, RCYURTURIVTHEDFHAT—a YHESRBFIZED, 1EHORE
BHEED., TOBMTHAIEEICZTIBEDRRD I ENGMNS,

4. 3 IRE~WEREE] OUAZ L)V
NCRP98. ICRP60 I KD LD 72EX S THRNFEEDY X JHEEIT> TW3,

(1)NCRP
FHBRROEIZFR Y . NCRPIS & NIH 7 —F > &7 7 ) — T IMER U 7z U R 528, SEER
Tl I LM ESNET—YEZHANWTHFEEENALTCRERZHEEL TS, [5.4.4~5.4.5]

TOELET, BB 2BENECHEFREORBORBEZEHRL DD, “BEDRETRW
REMEPIOBELLEL, FERTLIC BRE~WHAFEE] OUIXILNLVE, BHEOKFENA
DHRVAID 1/5 THD, BHEDOBENAVDBERIY AT D 1/6 THIFSEENAFECHER
3%ELTEHONEYTHDEL TS, NCRPIS Tid, ZHICEDEAEHBFERBE(FEK 4-12)
ERETDHIECED, FERITLOBRRNZEOI RV ZERTHIENRYLLTVS,

[1.9. 6.2.1. 6.4.2 6.4.3]

Eiz, R BROFRBHRET — 5 OFHEICH VL. BE. ThEEREL TWS2, NCRP9S
THEALZ 3% EWDEREY XY ZHRFTHHRANREEINT NS,

8 Rall JE et al: Report of the National Institute of Health ad hoc Working Group to Develop
Radioepidemiological Tables, USDHHS 1985
9 National Cancer Institute: Surveillance, Epidemiology and End Results Program,
http://www-seer.ims.nci.nih.gov/
10 Sinclare WK: History of the Development of Radiation Protection Standards for Space
Activities, In: Acceptability of Risk from Radiation - Application to Human Space Flight,
Symposium Proceedings No3, held May 29, 1996, Arlington, Va., NCRP 1997, pp51-65
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F4-4 1EAWBRICISBETFERITIORFBTOHARNE
. ]
FHBREF [ T00mSv | 200mSv | 300mSv I 400mSv l 500mSv I 600mSv I 700mSv | 800mSv l 900mSv l 1000mSy | 2000mSv | 3000mSv | 5000mSv
£
2 (%)
25 0.70% 1.38% 2.05% 2.71% 3.35% 3.99% 461% 5.22% 5.82% 6.41% 11.79% 16.37% 23.75%
35 0.33% 0.65% 0.98% 1.30% 1.61% 1.93% 2.24% 2.56% 2.87% 3.17% 6.13% 8.89% 13.91%
45 0.25% 0.50% 0.75% 0.99% 1.24% 1.48% 1.72% 1.96% 2.20% 2.44% 4.76% 6.96% 11.07%
55 0.22% 0.44% 0.66% 0.87% 1.09% 1.30% 1.52% 1.73% 1.94% 2.15% 4.20% 6.15% 9.79%
ERESANSDTESI=FE(%)
25 0.14% 0.28% 0.41% 0.54% 0.67% 0.80% 0.92% 1.04% 1.16% 1.28% 2.36% 3.27% 4.75%
35 0.07% 0.13% 0.20% 0.26% 0.32% 0.39% 0.45% 0.51% 0.57% 0.63% 1.23% 1.78% 2.78%
45 0.05% 0.10% 0.15% 0.20% 0.25% 0.30% 0.34% 0.39% 0.44% 0.49% 0.95% 1.39% 2.22%
55 0.04% 0.09% 0.13% 0.17% 0.22% 0.26% 0.30% 0.35% 0.39% 0.43% 0.84% 1.23% 1.96%
BENERENSOFESNTFF(%)
25 0.14% 0.28% 0.41% 0.54% 0.67% 0.80% 0.92% 1.04% 1.16% 1.28% 2.36% 3.27% 4.75%
35 0.07% 0.13% 0.20% 0.26% 0.32% 0.39% 0.45% 0.51% 0.57% 0.63% 1.23% 1.78% 2.78%
45 0.05% 0.10% 0.15% 0.20% 0.25% 0.30% 0.34% 0.39% 0.44% 0.49% 0.95% 1.39% 2.22%
55 0.04% 0.09% 0.13% 0.17% 0.22% 0.26% 0.30% 0.35% 0.39% 0.43% 0.84% 1.23% 1.96%
BERE(N)
25 0.97% 1.93% 2.87% 3.79% 4.69% 5.58% 6.45% 1.31% 8.15% 8.97% 16.51% 2291% 33.24%)
35 0.46% 0.91% 1.37% 1.81% 2.26% 2.70% 3.14% 3.58% 4.01% 4.44% 8.58% 12.45% 19.48%
45 0.35% 0.70% 1.04% 1.39% 1.73% 2.07% 241% 2.75% 3.08% 3.42% 6.66% 9.75% 15.50%
55 0.31% 0.61% 0.92% 1.22% 1.52% 1.82% 2.12% 2.42% 271% 3.01% 5.87% 8.61% 13.71%
. FERTHECT-LEDBERIRE(F)
25 13.5 13.6 13.6 13.7 13.8 13.8 13.9 13.9 14.0 14.0 14.6 15.1 16.1
35 13.1 132 132 132 132 132 133 133 133 133 135 13.7 14.1
45 15 115 115 115 115 11.6 116 116 11.6 116 1.7 118 120
55 94 9.4 9.4 9.4 94 9.4 94 9.5 9.5 9.5 9.5 9.6 9.8
BB ERICHITIFHRBOELIREK(EF)
25 0.09 0.19 0.28 0.37 0.46 0.55 0.64 0.73 0.81 0.90 1.72 247 3.82
35 0.04 0.09 0.13 0.17 0.21 0.26 0.30 0.34 0.38 0.42 0.83 1.22 1.96
45 0.03 0.06 0.09 0.1 0.14 0.17 0.20 0.23 0.26 0.28 0.56 0.82 1.33
55 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.40 0.59 0.96
]4-5  1AWBRICISRKETFERITLOHRBTORERME
_ FRBG R
#EREF [ 100mSv | 200mSv r300mSv I 400mSv [ 500mSv I 600mSv | 700mSv | 800mSv | 900mSv | 1000mSv I 2000mSv | 3000mSv I 5000mSv
T8
BEEENATECREE(%)
25 0.85% 1.69% 2.50% 3.30% 4.08% 4.85% 5.59% 6.32% 7.04% 1.14% 14.01% 19.16% 27.03%
35 0.39% 0.77% 1.15% 1.53% 1.91% 2.28% 2.64% 3.01% 3.37% 3.73% 7.14% 10.27% 15.80%
45 0.28% 0.55% 0.82% 1.09% 1.36% 1.63% 1.89% 2.16% 2.42% 2.68% 5.20% 7.58% 11.95%
55 0.25% 0.49% 0.74% 0.98% 1.22% 1.46% 1.70% 1.94% 2.18% 2.41% 4.69% 6.85% 10.83%
. EBFENANSDFEENIFE(%)
25 0.17% 0.34% 0.50% 0.66% 0.82% 0.97% 1.12% 1.27% 1.41% 1.55% 2.80% 3.83% 5.41%
35 0.08% 0.15% 0.23% 0.31% 0.38% 0.46% 0.53% 0.60% 0.67% 0.75% 1.43% 2.05% 3.16%
45 0.06% 0.11% 0.16% 0.22% 0.27% 0.33% 0.38% 0.43% 0.48% 0.54% 1.04% 1.52% 2.39%
55 0.05% 0.10% 0.15% 0.20% 0.25% 0.29% 0.34% 0.39% 0.44% 0.48% 0.94% 1.37% 2.17%
i BENEFNIOOFESNI=F5(%)
25 0.17% 0.34% 0.50% 0.66% 0.82% 0.97% 1.12% 1.27% 1.41% 1.55% 2.80% 3.83% 5.41%
35 0.08% 0.15% 0.23% 0.31% 0.38% 0.46% 0.53% 0.60% 0.67% 0.75% 1.43% 2.05% 3.16%
45 0.06% 0.11% 0.16% 0.22% 0.27% 0.33% 0.38% 0.43% 0.48% 0.54% 1.04% 1.52% 2.39%
55 0.05% 0.10% 0.15% 0.20% 0.25% 0.29% 0.34% 0.39% 0.44% 0.48% 0.94% 1.37% 2.17%
BERE(%) )
25 1.19% 2.36% 3.50% 4.62% 5.71% 6.78% 7.83% 8.85% 9.86% 10.84% 19.62% 26.82% 37.84%
35 0.54% 1.08% 1.62% 2.14% 2.67% 3.19% 3.70% 4.21% 4.72% 5.22% 9.99% 14.37% 22.12%
45 0.39% 0.77% 1.15% 1.53% 1.90% 2.28% 2.65% 3.02% 3.38% 3.75% 7.28% 10.61% 16.73%
55 0.35% 0.69% 1.03% 1.37% 1.71% 2.05% 2.38% 2.72% 3.05% 3.38% 6.57% 9.59% 15.16%
FERTHNELEEDHREBR(FE)
25 14.0 14.1 142 142 143 144 144 145 146 147 15.3 16.0 17.2
35 136 13.7 137 13.7 138 13.8 138 138 139 139 14.2 144 149
45 12.2 122 122 123 123 123 123 12.3 123 124 125 127 129
55 10.1 10.1 10.1 10.2 102 10.2 102 10.2 10.2 10.2 10.3 104 10.6
BRABEHICHSITITRBOTYRKR(F)
25 0.12 0.24 0.35 0.47 0.58 0.70 0.81 0.92 1.03 1.13 2.15 3.06 4.66
35 0.05 0.1 0.16 0.21 0.26 0.31 0.36 0.42 0.47 0.52 1.01 1.48 2.36
. 45 0.03 0.07 0.10 0.13 0.17 0.20 0.23 0.27 0.30 0.33 0.65 - 0.96 1.55
55 0.03 0.0 0.07 0.10 0.12 0.15 0.17 0.20 0.22 0.25 0.48 0.7 1.15




£4-6 0EMORBBERICIIBHEFERTLTORBOHREML
C EmERE
$HAREF [ 10mSv | 20mSv | 30mSv | 40mSv | 50mSv | 60mSv | 70mSv | 80mSv | 90mSv | 100mSv | 200mSv | 300mSv | 400mSv | 500mSv
E@
F BEMAE (%)
25 051% 1.02% 1.51% 2.00% 2.49% 297% 3.44% 391% 4.37% 4.83% 9.09%f 12.89% 16.30% 19.37%
35 0.29% 0.58% 0.86% 1.14% 1.43% 1.71% 1.98% 2.26% 2.53% 2.81% 5.45% 7.94% 10.30% 12.53%
45 0.23% 0.47% 0.70% 0.93% 1.16% 1.39% 1.62% 1.84% 2.07% 2.29% 4.47% 6.54% 8.52% 10.41%
55 0.19% 0.37% 0.56% 0.74% 0.93% 1.11% 1.29% 1.47% 1.65% 1.83% 3.58% 5.24% 6.84% 8.37%
EBEMAILDFEEN-FE(%)
25 0.10% 0.20% 0.30% 0.40% 0.50% 0.59% 0.69% 0.78% 0.87% 0.97% 1.82% 2.58% 3.26% 3.87%
35 0.06% 0.12% 0.17% 0.23% 0.29% 0.34% 0.40% 0.45% 0.51% 0.56% 1.09% 1.59% 2.06% 2.51%
45 0.05% 0.09% 0.14% 0.19% 0.23% 0.28% 0.32% 0.37% 0.41% 0.46% 0.89% 1.31% 1.70% 2.08%
55 0.04% 0.08% 0.11% 0.15% 0.19% 0.22% 0.26% 0.29% 0.33% 0.37% 0.72% 1.05% 1.37% 1.67%
BENEENSOFHESA-FE5(%)
25 0.10% 0.20% 0.30% 0.40% 0.50% 0.59% 0.69% 0.78% 0.87% 0.97% 1.82% 2.58% 3.26% 3.87%
35 0.06% 0.12% 0.17% 0.23% 0.29% 0.34% 0.40% 0.45% 0.51% 0.56% 1.09% 1.59% 2.06% 2.51%
45 0.05% 0.09% 0.14% 0.19% 0.23% 0.28% 0.32% 0.37% 0.41% 0.46% 0.89% 1.31% 1.70% 2.08%
55 0.04% 0.08% 0.11% 0.15% 0.19% 0.22% 0.26% 0.29% 0.33% 0.37% 0.72% 1.05% 1.37% 1.67%
BEHEE(%)
25 0.72% 1.42% 2.12% 2.81% 3.49% 4.16% 4.82% 5.47% 6.12% 6.76%] 12.73%| 18.05% 22.82% 27.12%
35 0.40% 0.81% 1.21% 1.60% 2.00% 2.39% 2.78% 3.16% 3.55% 3.93% 7.63% 11.12%] 14.42% 17.54%
45 0.33% 0.65% 0.98% 1.30% 1.62%] . 1.94% 2.26% 2.58% 2.89% 3.21% 6.26% 9.16%| 11.93% 14.58%
55 0.26% 0.52% 0.78% 1.04% 1.30% 1.55% 1.81% 2.06% 2.31% 2.56% 5.01% 7.34% 9.58% 11.72%
FERECHMECI-LEDREM(EF)
25 13.4 135 135 13.6 13.6 13.6 13.7 13.7 13.7 13.8 14.2 145 14.9 15.2
35 125 125 125 125 12.6 126 126 126 126 12.6 128 13.0 13.1 133
45 10.6 10.6 10.6 10.6 10.6 10.6 10.7 10.7 10.7 10.7 108 109 11.0 1.1
55 8.4 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.6 8.6 8.7 8.8
BIRBIGERICE TS ENRGDOTERK(F)
25 0.07 0.14 0.20 0.27 0.34 0;40 047 0.54 0.60 0.67 1.29 1.87 242 2.95
35 0.04 0.07 0.11 0.14 0.18 0.21 0.25 0.28 0.32 0.35 0.70 1.03 1.35 1.66
45 0.02 0.05 0.07 0.10 0.12 0.156 0.17 0.20 0.22 0.24 0.48 on 0.94 1.1
55 0.02 0.03 0.05 0.06 0.08 0.09 0.11 0.12 0.14 0.16 0.31 0.45 0.60 0.73
£4-1 10RO ENERICLIRETERTLTOREOHRN
EFER TR '
#HAREEF [ 10mSv | 20mSv | 30mSv l 40mSv | 50mSv | 60mSv l 70mSv I_BOmSv | 90mSv l 100mSv I 200mSv I 300mSv I 400mSv | 500mSv
Fin ! !
3 3t (96)
25 0.62% 1.23% 1.83% 2.42% 3.01% 3.58% 4.15% 4.70% 5.25% 5.79% 10.77% 15.09% 18.85% 22.16%
35 0.33% 0.66% 0.99% 1.31% 1.63% 1.95% 2.27% 2.59% 2.90% 3.21% 6.19% 8.95%| 11.54% 13.95%
45 0.26% 0.52% 0.78% 1.04% 1.30% 1.55% 1.81% 2.06% 231% 2.56% 4.97% 7.24% 9.40% 11.44%
55 0.22% 0.44% 0.65% 0.87% 1.08% 1.29% 1.50% 1.71% 1.92% 2.13% 4.15% 6.06% 7.88% 9.61%
EBRENANDEESh =T 5(9%)
25 0.12% 0.25% 0.37% 0.49% 0.60% 0.72% 0.83% 0.94% 1.05% 1.16% 2.16% 3.02% 3.77% 4.43%
35 0.07% 0.13% 0.20% 0.26% 0.33% 0.39% 0.45% 0.52% 0.58% 0.64% 1.24% 1.79% 2.31% 2.79%
45 0.05% 0.11% 0.16% 0.21% 0.26% 0.31% 0.36% 041% 0.46% 051% 0.99% 1.45% 1.88% 2.29%
55 0.04% 0.09% 0.13% 0.17% 0.22% 0.26% 0.30% 0.34% 0.38% 0.43% 0.83% 1.21% 1.58% 1.92%
BIENERIOOFESNI-FE(%)
25 0.12% 0.25% 0.37% 0.49% 0.60% 0.72% 0.83% 0.94% 1.05% 1.16% 2.16% 3.02% 3.77% 443%
35 0.07% 0.13% 0.20% 0.26% 0.33% 0.39% 0.45% 0.52% 0.58% 0.64% 1.24% 1.79% 2.31% 2.79%
45 0.05% 0.11% 0.16% 0.21% 0.26% 0.31% 0.36% 0.41% 0.46% 0.51% 0.99% 1.45% 1.88% 2.29%
55 0.04% 0.09% 0.13% 0.17% 0.22% 0.26% 0.30% 0.34% 0.38% 0.43% 0.83% 1.21% 1.58% 1.92%
BEHAE (%)
25 0.87% 1.72% 257% 3.39% 4.21% 5.01% 581% 6.58% 7.35% 8.11%] 15.08% 21.12% 26.39% 31.02%
35 0.46% 0.93% 1.38% 1.84% 2.29% 2.74% 3.18% 3.62% 4.06% 4.49% 8.66% 12.54%| 16.15% 19.52%
45 0.37% 0.73% 1.10% 1.46% 1.82% 217% 2.53% 2.88% 3.23% 3.58% 6.95%| 10.14%| 13.15% 16.01%
55 0.31% 0.61% 0.91% 1.21% 1.51% 1.81% 2.10% 2.40% 2.69% 2.98% 5.81% 8.49%] 11.03% 13.46%
FERTUMNELILEOBEBRB(E)
25 139 14.0 14.0 14.1 14.1 14.2 142 143 143 144 14.8 153 15.8 16.2
35 13.1 13.1 13.2 13.2 13.2 13.2 13.2 13.3 133 13.3 135 13.7 139 14.1
45 113 1.3 11.4 1.4 114 1.4 114 1.4 1.4 114 11.6 11.7 11.8 120
55 9.1 9.1 9.1 9.1 9.1 9.2 9.2 9.2 9.2 9.2 9.3 9.4 9.4 95
BRMMERICHE T ERYRGOTHEE(EF)
25 0.09 0.17 0.26 0.34 0.42 051 0.59 0.67 0.75 0.83 1.60 2.31 297 3.59
35 0.04 0.09 0.13 0.17 0.22 0.26 0.30 0.34 0.39 043 0.84 1.23 1.61 1.97
45 0.03 0.06 0.09 0.12 0.15 0.18 0.21 0.23 0.26 0.29 0.57 0.85 1 1.37
55 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.38 0.57 0.74 0.92
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48 IFEMOIVI AL EIFMRTIATo B0 BHFTERGTLORBOERE S

)
HHERBE 20mSv 50mSv 100mSv | 200mSv | 300mSv | 400mSv | 500mSv
£
FEEENAT (9)

25,28,31 0.35% 0.86% 1.69% 3.31% 4.86% 6.35% 1.78%
35,38 41 0.18% 0.45% 0.90% 1.78% 2.65% 3.50% 4.33%
45,48,51 0.14% 0.36% 0.72% 1.42% 2.12% 2.80% 3.48%
EBRENANSDOFESN-F5(%)
25,28,31 0.07% 0.17% 0.34% 0.66% 0.97% 1.27% 1.56%

35,38,41 0.04% 0.09% 0.18% 0.36% 0.53% 0.70% 0.87%
45,4851 0.03% 0.07% 0.14% 0.28% 0.42% 0.56% 0.70%

BENEEVLOFESNIZFS (%)
25,2831 0.07% 0.17% 0.34% 0.66% 0.97% 1.27% 1.56%
35,3841 0.04% 0.09% 0.18% 0.36% 0.53% 0.70% 0.87%
45.48,51 0.03% 0.07% 0.14% 0.28% 0.42%4 0.56% 0.70%
BERAF(%)
25,2831 0.48% 1.20% 2.37% 4.64% 6.81% 8.89%]  10.89%

35,3841 0.25% 0.63% 1.26% 2.50% 3.71% 4.90% 6.07%
45,48,51 0.20% 0.50% 1.00% 1.99% 2.96% 3.92% 4.87%

FHERCHELCEEDREHM ()

. 252831 134 135 136 137 138 140 141

35,3841 127 127 128 128 129 129 130

45.48,51 109 10.9 109 11.0 11.0 11.0 i10
BEARBERIZET AT HRHOTEHAR(F)

25,2831 0.05 0.12 0.23 0.45 067 0.89 1.10

35,38,41 0.02 0.06 0.11 0.23 0.34 0.45 0.56

45,4851 0.02 0.04 0.08 0.16 0.23 031 0.38

£49 1 FRHOIVI IV EIFRBTIRTo B SO R MEFTHRITLORBOMES

FHRARE
R [ 20mSv | 50mSv | 100mSv | 200mSv | 300mSv | 400msv | 500mSv
£ l l
ENASE (%)

25,28,31 0.42% 1.04% 2.06% 4.01% 5.86% 7.62% 9.29%
35,38,41 0.21% 0.53% 1.04% 2.06% 3.06% 4.03% 4.98%
45,4851 0.16% 0.40% 0.80% 1.58% 2.35% 3.01% 3.85%

ERFEMNANSODTESHI-FE(%)
25,2831 0.08% 0.21% 0.41% 0.80% 1.17% 1.52% 1.86%

. 35,38,41 0.04% 0.11% 0.21% 0.41% 0.61% 0.81% 1.00%
45,4851 0.03% 0.08% 0.16% 0.32% 0.47% 0.62% 0.77%

BENEENDFHESIIF5(%)
25,2831 0.08% 0.21% 0.41% 0.80% 1.17% 1.52% 1.86%
35,38,41 0.04% 0.11% 0.21% 0.41% 0.61% 0.81% 1.00%
454851 0.03% 0.08% 0.16% 0.32% 0.47% 0.62% 0.77%
BEAE(%)
25,2831 0.59% 1.46% 2.88% 5.61% 820%]  1067%  13.01%
35,38,41 0.30% 0.74% 1.46% 2.89% 4.28% 5.64% 6.97%
45.48.51 0.23% 0.56% 1.12% 2.21% 3.29% 4.35% 5.39%

FERCHELEEDBRMM(E)

25,28,31 139 140 14.1 142 144 146 147

35,3841 133 133 134 134 135 136 136

45.48,51 11.6 116 117 117 1.7 11.8 118
BBRBERICE3RHRGO THBL(E)

25,2831 0.06 0.15 0.29 057 0.84 117 1.37

35,3841 0.03 0.07 0.14 0.28 0.41 055 0.68

45,4851 0.02 0.05 0.09 0.18 0.28 0.37 0.45




£4-10 1FRDOI Va3 EIFEMBTSEIT>RIBSOBEFERITLOEBTOEEN
R
HRRREy 20mSv 50mSv | 100mSv | 200mSv | 300mSv { 400mSv | 500mSv
Fi5
T | BFEEENARE (%)
128,31,34,37 0.47% 1.17% 2.31% 4.50% 6.56% 8.51% 10.36%
138,41,44,47 0.28% 0.69% 1.38% 2.11% 4.01% 5.27% 6.50%
148,51,54.57 0.23% 0.56% 1.12% 2.21% 3.28% 4.32% 5.33%
ERFENANLDETEESAT-FE (%)
128,31,34,37 0.10% 0.24% 0.46% 0.90% 1.31% 1.70% 2.07%
38,41,44,47 0.06% 0.14% 0.28% 0.54% 0.80% 1.05% 1.30%
48,51,54,57 0.05% 0.11% 0.22% 0.44% 0.66% 0.86% 1.07%
BEEMEEHILOFHEEN-F5(%)
128,31,34,37 0.10% 0.24% 0.46% 0.90% 1.31% 1.70% 2.07%
38,41,44,47 0.06% 0.14% 0.28% 0.54% 0.80% 1.05% 1.30%
48,51,54.57 0.05% 0.11% 0.22% 0.44% 0.66% 0.86% 1.07%
BERE(%)
[28.31,34.37 0.66% 1.64% 3.24% 6.29% 9.18% 11.92% 1451%
38,41,44,47] 0.39% 0.97% 1.93% 3.80% 5.61% 7.38% 9.09%
148.51,54,57 0.32% 0.79% 1.57% 3.10% 4.59% 6.04% 7.46%
FERCTHECLEORRMM(E)
28,31,34,37 133 134 135 13.7 138 140 14.2
38,41,44,47 123 123 123 124 125 125 12.6
48,51,54,57 10.3 10.3 104 10.4 105 10.5 10.5
HRBRERICHITH RGO TR KE (L)
[28,31,34,37 0.06 0.16 031 0.61 0.91 1.19 1.47
[38,41,44,47 0.03 0.09 0.17 0.34 0.50 0.66 0.82
48,51 54,57 0.02 0.06 0.12 0.23 0.34 0.45 0.56
411 1FEROSYL 3V ESEMBTSEIT IBEOXEFTERTLOBRBTOERE
ERERaE
THERBF 20mSv 50mSv 100mSv | 200mSv | 300mSv | 400mSv | 500mSv
| F ]
SEEENAR (96)
28,31,34,37 0.57% 1.42% 2.79% 5.38% 7.81% 10.07% 12.19%
38,41,44,47 0.32% 0.79% 1.57% 3.09% 4.55% 5.96% 7.32%
48,51,54.57 0.26% 0.64% 1.26% 2.49% 3.68% 4.84% 5.96%
ERFEMADSDEEERI-F5(%)
[28.31,34,37 0.12% 0.28% 0.56% 1.08% 1.56% 2.01% 244%
38,41,44,47 0.06% 0.16% 031% 0.62% 0.91% 1.19% 147%
48.51,54,.57 0.05% 0.13% 0.25% 0.50% 0.74% 0.97% 1.19%
BEHERNSOFESHI-FE(%)
8,31,34,37 0.12% 0.28% 0.56% 1.08% 1.56% 2.01% 2.44%
8,41,44,47 0.06% 0.16% 0.31% 0.62% 0.91% 1.19% 1.47%
48,51,54.57 0.05% 0.13% 0.25% 0.50% 0.74% 0.97% 1.19%
BERE(%)
[28,31,34,37 0.80% 1.99% 3.90% 7.54% 10.93% 14.10% 17.07%
[38,41,44,47 0.45% 1.11% 2.20% 432% 6.37% 8.35% 10.25%
48,561,54.57 0.36% 0.89% 1.77% 3.48% 5.15% 6.77% 8.35%
FERCHECHEZOBERBRE)
128,31,34,37 13.8 13.9 14.0 14.3 145 147 14.9
138,41,44,47 129 129 13.0 13.1 13.2 133 134
148,51,54,57 11.0 11.0 11.1 11.1 11.2 11.3 11.3
BB ERICE TS FEHRGDOFELBKL(E)
[28.31,34.37 0.08 0.20 0.39 0.77 1.13 1.48 1.82
138,41,44,47 0.04 0.10 0.20 0.40 0.60 0.79 098
148,51,54.57 0.03 0.07 0.14 0.28 041 0.55 0.68
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7 4-12. NCRP OHITRUEREIN TS EERREE (AL : Sv)

Efp T B
(%) BT ES BT ES
25 1. 0 0.5 1. 5 0.8
35 1. 75 0. 9 2. 5 1. 4
45 | 2. 5 1.2 3. 25 2.0
55 3. 0 1.7 4. 0 3.0
(2) ICRP

ICRP60 I&. HBBE—DEHEICEITNVWTREREZRET S ZEEBEY TRNEL, WDOhD
FRRBEZ2EEIMICOED ZI AT, FEEENARTHRRESD 6 D0OU X7 EiE25t
F L. ICRP60 %5 (AHMEH TIIE 4-13) ITRTHEEA TS, TDO LT, BEMICHIEL T,
FEREDEBARAD LU RVEDIBEADDOTNTTH S EABHICHRINETHAIREL IV E
LT, S54EMDOEHENESHZD 20mSv EW D ERRBRBEZEE L TWS, [147~166]

ZHUL, FEYRE 20mSv NEXDZINSDY X7 LAJLH, H BB 2 BEHR LS eSS
KESTMAINI BENEVDL AN THEZEERBLTNS EEZ SN 5.,

£ 4-13 {EEFEFOHERIC L 31BEDEEME UCRP60XE 5L D) *

FERE(mSv) 10 20 30 50
BEOAEERESY) 0.5 1.2 1.4 2.4
FEEERAECHER (%) 1.8 3.6 5.3 8.6

JEBFENRANS DHEINZFS (%) '04 0.7 1.1 1.7
BENEEMN OHNEINLEFES (%) 104 0.7 1.1 1.7

welEE (%) 1 2.5 5 7.5 12
FEETENECZEEOEENE ) 13 13 13 13

18 RICBIT D EERMOFEEE ) 0.2 0.5 0.7 1.1

* INSOERTRTHBHECHSEMINTNS (155 HEM). bo LLHBEOER2H-
TVWHHHEHEB T, FEHERECIKLAALNBOEEEIZICINS LD BN RALEN

T EBEBIUEMBERIIOVWTHEZNTWS,

1 HEBENADHEERDDZWIIINICHUS T 2BEOSE GLdEl) TH5.

LD, EBHEE LT NCRP WEHFEEENARTHEREZR N, ZNA3 % ERIBEEIBE
ELTWB, E£/z, ICRP60 DEHELTW3 6 DDEHEDS L, BHEEUND, EHEMIEET
BRLOTWEZZ SN DDIRFSEENARERRTH V. Z0MOBEITENICREE2ED.
XBETNDOHEEDOBEIIBWTIREL TEETES DD THBIENS., EELTHELEENAR
CHERZAVWTHREREEZRETDH L L. BENEENSOHEINERE) 285070/
DSDODBHICDNTHEELTOMEEHRTHIEELE,

MEREOREICHIZVEATIHSEENATELHERD L XIVIZDOWTIL, ICRP60 AT e

1t Land CE, Sinclare WK: The Relative Contributions of Different Organ Sites to the Total Cancer
Mortality Associated with Low-Dose Radiation Exposure, Ann.ICRP 22:31-57,1991
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(tolerable)) ERMEL TV 3 3.6% X D&V, NCRPIS AL TWS 3 X EHND I EMNEE TH
BEEXB, LIEL. 4.2 IRTHNZEBD, ACYRI VRV TH>TH, EOFHFAT— 3
CHTESRH (BBREH) KXo TEXDRENRRS. TORD, BEFHAT—Ya U FHERT
TREBEBBESNCTWFHAT — a VIWESRN. T72b5 3R 3 ETHFSERENATETHE
RIBERDIDCHREREZRETDILENBEODHRYUTHDEEXS., Lnrl, TORICLTR
EEZRELLESE. AIXASHERBRVNELZ-ZH8IRE. YRFEEENARCRER I X EBA
ZTENEBEZENDN, TOHETH, HEADOBRENBADHRY XY 30%1201 /6 TH5 5%
2EESBNEIICTEENEYUTHEEERS.

4. 4 REIIEERERRBE

FHRTLTOFHBERERIT, #HEICBT2RNREFEREORRERLD, EXHNIZDHO
TIX/EWiz®, NCRP98 & ARICAEEDMREIREZREL . TORENFEOY XY 2EHTD T
ENZETHBEEZAS. AND2EIE. TNMHERNFEDOY A VEBICTAWLSNLZENS, £
PRELBEEZAVWSIEETBR, ‘.

EERBBEOREICHEZD., 4.3 ETORREYZILARLED LI, ZRRDWTERES
25mSv EEH, FEZ 30 BRMICDVTIE CpaoWIKEL, FEEBENAFFCHERNAEZELLT
B, 1BESHTHELE,

42THD 6 DDOBHDETHEERER 4-14~4-25 ITRT,

% 4-14.4-15 OFEEENAFRCHERN I BITRDIEVWI RV E5 X 5 EEREBEER v aY)
REX 3)D 10mSv DM ZEYIDR/TEHZEICE > TESNIAERERE (R) 2% 4-26 IR,

FERBER OB, FHRITLIRARFEEU L 3IFLU LOEFBEREINERGFLL, 5K
RIE2 FEOIHHHEE2ETHIENE, BED2TRELE.

£ 4-26. FHAT—¥a YFHRITLOEERERE ()

i TE A th A e B i ‘
(5%) (mSv) (mSv)
27 600 600
30 ‘ 900 800
35 1000 900
40 1200 1100
45 1200 1100

7B, BRITRWHRRBES OEERBREIITOER K DENWRPTOFRRBERDODDZ
ﬁ;ﬁ?% °

12 YRR 8 FEADOBERE

B FEHBRFBRERICDOWTIE, & LET BKEROFTENAKEL. & LET BKHRIIESRERB LU/ &
TR EIRAIC L VERNEEOEMIRNEMTE 2L (ERERHE) MEHINTNBA,
ICRP60 TRENTNS QIEINZEZHEBLEDSNTVNDE EEZ SNSIACRPBINZ EMNS.,
HEFE T, WABREMFEOHERDTENTH SACRPE0[AI))DDD Q) EANWTETE I NSEDR
BYBZAVDILIRUTHDEERD,
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.

*4-14 MEMD I v 3 > 2MENFETIET f:iﬁéw%iﬁ$ﬁmﬁ‘%‘?5ﬁt0)m€%

AEFHEL | 100nSv | 125mSv | 150mSv | 175mSv | 200mSv | 225mSv | 250mSv | 275mSv | 300mSv | 325mSv | 350mSv | 375mSv | 400mSv | 425mSv | 450mSv | 475wSv | 500mSv | 525mSv | 550mSv | 575mSv | 600mSv
CARERLY | (300mSy) | (375mSv) | (450mSv) | (525mSv) | (600mSv) | (675mSv) | (750mSv) | (825mSv) | (300mSv) | (975mSv) | (1050mSv)| (1125mSv)| (1200mSv)| (1275mSv) | (1350mSv) | (1425mSv) | (1500mSv) | (1575mSv) | (1650mSv) | (1725mSv) | (1800mSv)

WRIE 1 BF G AETEASLTECHER (V)

fagt. 3

25,28, 31| 1.693%| 2 105% 2.512% 3.313%| 3.707%( 4.097%| 4.482%| 4.864%| 5.241%| 5 616%| 5. 985%| 6.351% 6. 713% 7.07i1% 7.426%) 7.777%| 8. 124%] 8. 468% 8. 809%[ 9.146%
26, 29,32 | 1.699%| 2. 112%] 2.520% 3. 324% 4. 111%] 4.498%| 4.881%| ©5.260% 5.635%| 6.006%{ 6.374%| 6.737%| 7.097% 7.453%| 7.806%; 8. 155% 8. 500%| 8. 842%| 9.181%
27,30,33 | 1.331% 1. 657% 1.980% 2.618% 3.247% 3.557%| 3.865%| 4.170%| 4.473%| 4.774%} 5.072% 5.368%| 65.662%| 5.953%] 6.242% 6.529% 6.814%| 7.096% 7.376%
28,31, 34| 1.335% 1.663% 1.987%] 2.309% 2.628% 3.258%| 3.570%| 3.879%( 4.186%| 4.490%| 4.791%| 65.091%| ©5.388%| 5.683% 5.975%| 6.266%| 6.554%| 6.839% 7.123%| 7.404%
29,3235 1.340% 1.668% 1.993% 2. 316%] 2.636% 3.269%] 3.582%| 3.892%| 4.199%| 4.505%| 4.808% 5.108%f 5.406%| 5.702% 6.996%| 6.287% 6.576%) 6.863%| 7.148% 7.430%
30, 33,361 0.965%| 1.203%| 1.439%| 1.675%] 1.909%] 2. 142%| 2.373%| 2.604%| 2.833% ‘ 3.513%] 3.737%| 3.960%] 4.182%] 4.403%| 4.623%] 4.841%| 5.059%) ©5.275%| &.490%
35,38 41| 0.900%| 1.123%] 1.344%] 1.564%| 1.783%| 2.001%| 2.218% 2.434%| 2.649% 3. 288% 3.917%] 4.125%] 4.332%| 4.538%] 4.743%| 4.947%| 5.150%
40, 43,46 | 0.745%] 0.929%] 1. 113%| 1.296%) 1.478%| 1.659%| [.840% 2.020%| 2.200%] 2.378% 2.557%| 2.734% 3.262%| 3.437%| 3.611%] 3.784%| 3.957%| 4.129%F 4.300%
45,48, 51 | 0.717%] 0.894%| 1. 071%] 1.247%] 1.422%] 1.597%] 1. 771%] 1.945%] 2. 117%} 2.290%| 2. 461%] 2. 632% 3. 141%| 3.309%] 3.477%] 3.644% 3.810%| 3.976%| 4. 141%

#4-15 HEMDI v ¥ a > 2UENFTIET - HEOZEFHRITLOF S OMR

fERAR | 100mSv | 1250Sv | 150mSv | 176mSv | 200mSv | 225mSv | 250mSv | 275mSv | 300mSv | 325mSv | 350mSv | 375mSv { 400wSv | 425mSv | 450mSv | 475mSv { 500mSv | 525mSv | 550mSv | 575mSv | 600mSv
CRBHRED | (300nSv) | (375mSv) | (450mSv) | (525mSv) | (600mSv) | (675mSv) | (750mSv) | (825mSv) | (900mSv) | (975mSv) { (1050mSv){ (1125mSv) | (1200mSv) ] (1275mSv)| (1350mSv) | (1425mSv) | (1500mSv) | (1575mSv) | (1650mSv)| (1725mSv) | (1800mSv)

BORNE | EAEENATECHESR %)

AEMG

25,28, 311 2.057%| 2. 555% 3.530%| 4.008%] 4.480%( 4.946%| 5.406% 6.860%| 6.308% 6.750%| 7.1(87%| 7.618% 8.044%] 8.465%| 8 880%| 9.290%| 9.695%] 10. 095%| 10. 490%| 10. 880%
26,29,32 | 2.059%| 2. 557%| R%| 3.533%] 4.012%| 4.484%| 4.951%| 5.411%| 5.865%| 6.314%] 6.757%] 7.194%] 7.626%f 8. 052%| 8. 474%| 8.889%| 9.300%| 9.706% 10. 106%] 10. 502%| 10. 893%
27,30, 33 | 1.606%} 1.998%] 2.386%| 2.770% ¥| 3.526%| 3.898% 4.267%| 4.632%| 4.994%| 65.352%| 5.707%| 6.058% 6.406%| 6.750%| 7.091%| 7.429%] 7.764%| 8. 095%| 8 424%] 8.749%
28,31,34 | 1.608%| 2.000%| 2.388%] 2.772% 3.520% 3.902%| 4. 271%| 4.637%| 4.999%| 5.357%| 5. 712%| 6 064%| 6.412%| 6.757%| 7.099%| 7.437%| 7.772%| 8.104%| 8 433%| 8. 759%
29,32, 35| 1.609%| 2.001%| 2.389% 2.774% 3.532%| 3.905% 5.003%] 5.362%| 5.717% 6.069%| 6.418%| 6.763%] 7.105%| 7.444%] 7.779%] 8. 112%] 8. 441%] 8.767%
30,33, 36 | 1.149%] 1.431%| 1. 712%| 1.990%| 2. 267%| 2.542%| 2.815% 3.623%| 3.888%] 4.152%| 4.414%| 4.675%| 4.933%| 5.190%| 5.446%| 5.699%| 6.951%] 6.202%] 6.450%
35, 38, 41 1. 044%| 1. 301%] |1.556%| 1.810%| 2.063%] 2.314%| 2.563% 3.302%] 3.546%| 3.788%| 4.029%| 4.268%| 4.506%| 4.742%| 4.977%] 5. 211%| 6. 443%| 5. 674%| 5. 904%
40, 43,46 | 0.822%] 1.026%] 1.228%| 1.429%| 1.630% 1.829%| 2.028%| 2.226%| 2.423%| 2.619% 3.201%| 3.394%] 3.585%| 3.776%| 3.966%| 4.155%| 4.343%| 4.531% 4.717%
46, 48.51 | 0.797%] 0.994%] 1. 190%] 1.386%) 1.580% 1.774%] 1.966%] 2. 168%] 2. 349%{ 2. 539% 3.105%| 3.292% 3.478%| 3.663%] 3.847%] 4.031%] 4. 214%] 4.396% 4.577%




Ot

#4-16

HEM® 2 v 2 3 > 23N TIET - /o5& 0 BIEFHRIT L OEBIEN AN S OMEE NS

AERREL | 100mSv | 12508y | 150mSv | 175mSv | 200mSv | 225wSv | 250mSv | 275mSv | 300mSv | 325mSv | 350mSv | 375mSv | 400mSv | 425mSv | 450mSv | 475mSv | 500mSv | 525mSv | 550mSv | §75mSv | 600mSv
CREENE | (300mSy) | (375mSv) | (450mSv) | (525mSv) | (600mSv) | (675mSv) | (750mSv) | (825mSv) | (900mSv) | (975mSv) | (1050mSv) | (1125mSv)| (1200mSv) | (1275mSv) | (1350mSv) | (1425mSv) | (1500mSv) | (1575mSv) | (1650mSv) | (1725mSv) | (1800mSv)

TR JEBIENANS DI I NEFE %)
i

25, 28, 31 0.34% 0.42%] 0.50% 0.66%] 0.74%| 0.82%] 0.90%| 0.97%] 1.05% t.12%) 1.20%] 1.27% 1.34% 1. 41%] 1.49% 1.56%] 1.63% 1.69%| 1. 76% 1.83%
26, 29, 32 0. 34% 0. 42% 0. 50% 0. 67% 0. 82%}  0.90%] 0.98% 1. 05% 1. 13% 1. 20% 1. 28% 1. 35% 1. 42% 1. 49% 1. 56% 1. 63% 1. 70% 1. 77% 1. 84%
27, 30, 33 0.27%| 0.33% 0.40% 0. 52% 0.65%| 0.71% 0.77% 0.83%| 0.90%] 0.96% 1.01%| 1.07% 1.13%| L. 19% 1.25% 1.31% 1.36%] 1.42%] 1.48%
28,31, 34 0.27%| 0.33%] 0.40% 0.46%] 0.53% 0.65% 0.71% 0.78% 0.96%| 1.02%| 1.08%] 1. 14%| 1.20%] 1.25%f L.31%| 1.37%] 1. 43%[ 1.48%
29,32, 35 0.27%{ 0.33% 0.40% 0.46%] 0.53% 0.65%| 0.72%] 0. 78% 0.96% 1.02%| 1.08%] 1. 14% 1.20%] 1.26%| 1.32%] 1.37%| 1.43%] 1.49%
30, 33, 36 0.19%] 0.24%| 0.29% 0.34%] 0.38% 0.48%] 0.52%] 0.57% 0.70%] 0.75%| 0.79% 0.84% 0.88% 0.93%| 0.97%| 1.01% 1.06%| 1.10%
35, 38, 41 0.18% 0.23%] 0.27% 0.31%] 0.36% 0.40%) 0.44% 0.49% 0.53% 0.66%| 0.70%] 0.74% 0.78% 0.83%] 0.87%] 0.91% 0.95%] 0.99% [ 03%
40, 43, 46 0.15%] 0.19%[ 0.22% 0.26%] 0.30% 0.33%] 0.37% 0.40% 0.44% 0.48% 0.51% 0.55% 0.65%] 0.69% 0.72% 0.76%f 0.79% 0.83%| 0. 86%
45,48, 51 [ 0.14%] 0. 18%] 0.21%| 0.25%] 0.28%[ 0.32%] 0.35% 0.39%| 0.42%| 0.46%] 0.49%] 0.53% 0.63%] 0.66%] 0.70%] 0.73% 0.76%] 0.80%[ 0.83%

#£4-17 VHEMD I v 2 a & HEMBATIRIT - LB A O RKEEHRITLOEBIES AN S DHES NEHF S

fEMIE | 100oSv | 125mSv | 150mSv | 175wmSv | 200mSv | 225mSv | 250mSv | 275mSv | 300mSv | 325mSv | 350mSv | 375mSv | 400mSv | 425mSv | 450wSv | 475mSv | 500mSv | 525mSv | 550mSv | 5756mSv | 600mSv
CREHRID | (300mSv) | (375mSv) | (450mSv) | (525mSv) | (600mSv) | (675mSv) | (750mSv) | (825mSv) | (900mSv) | (975mSv) | (1050mSv) | (1125mSv) | (1200mSv)| (1275mSv) | (1350mSv) | (1425mSv) | (1500mSv)| (1575mSv) | (1650mSv) | (1725mSv)| (1800mSv)

BOFN  HEBIEM AN S ORI E NEHTE (R)

SEHR

25, 28, 31 0.41%] 0.51% 0.71%] 0.80%] 0.90%| 0.99%] 1.08%| 1.17%| 1.26%] 1.35% 1.44% 1.52%] L.61%| 1.69%] 1.78% 1.86%| 1.94% 2.02% 2.10%] 2.18%
26, 29, 32 0.41% 0. 51%} 0. 90% 0. 99% 1. 08% 1. 17% 1. 26% 1. 35% 1. 44% 1. 53% 1. 61% 1. 70% 1. 78% 1. 86% 1. 94% 2.02%] 2.10% 2. 18%
27, 30, 33 0.32%] 0.40%| 0.48% 0.71% 0.78% 0.85%] 0.93%| 1.00%[ 1.07%| 1. 14% L 21% 1.28% 1.35% 1. 42%| 1.49%] 1.55%] 1.62%] 1.69%| 1. 76%
28,31, 34 0.32%| 0.40%| 0.48% 0.71%| 0.78% 0.85%| 0.93%] 1.00% 1.07%| 1. 14%| 1. 21% 1.28% 1.35% 1.42% 1.49%] 1.56%] 1.62%| 1. 69% 1. 75%
29, 32, 35 0. 32% 0. 40% 0. 48% 0. 711% 0. 78%] 0.86%] 0.93% 1. 00% 1. 07% 1. 14% 1. 21% 1. 28% 1. 35% 1. 42% 1. 49% 1. 56% 1. 62% 1. 69% 1. 75%
30, 33, 36 0. 23% 0. 29% 0. 34% 0.51% 0.73%] 0.78%] 0.83% 0. 88% 0.94% 0.99% 1. 04% 1. 09% 1. 14% 1. 19% 1. 24% 1. 29%
35, 38, 41 0.21%] 0.26%[ 0. 31% 0. 46% , 0.66% 0.71% 0.81% 0.85% 0.90%] 0.95%( 1.00% 1.04%] 1.09% 1. 14% 1.18%
40, 43, 46 0.16%] 0.21% 0. 25% 0.37%} 0.41%] 0.45%] 0.49% 0.52%| 0.56% 0.64% 0.68% 0.72% 0.76%| 0.79% 0.83% 0.87%[ 0.91%] 0. 94%
45, 48, 51 0.16%] 0.20%] 0.24%] 0.28%| 0.32% 0.36%) 0.39%] 0.43% 0.47% 0.51%] 0.55% 0.62%] 0.66%] 0.70%] 0.73%| 0.77% 0.81%] 0.84%| 0.88%] 0.92%




‘\

Lo

#4-18  MEMDI v > a > 2HEMETIET > 2 é@%i’i—:?ﬂ?ﬂﬂ‘iﬂ{ﬁﬂ‘lfé@ﬁ\6@&?!&52‘17&%‘?5

EAREL | 100mSv | 125mSv | 150mSv | 175mSv | 200mSv | 225mSv | 250mSv | 275mSv | 300mSv | 325mSv | 350mSv | 375mSv | 400mSv | 425mSv | 450mSv | 475mSv | 500mSv | 525mSv | 550mSv | 575mSv | 600mSv
CREUANL) | (300mSv) | (375mSv) | (450mSv) | (525mSv) | (600mSv) | (675mSv) | (750mSv) | (825mSv) | (900mSv) | (975mSv) | (1050mSv) | €1125mSv)] (1200mSv) | €1275mSv) | (1350mSv) | (1425mSv) | (1500mSv) | (1575mSv) | (1650mSv) | (1725n5v) | (1800nSY)

HIREE | EREN S OMEI NZHE Q)

S

25, 28, 31 0. 34%] 0.42%] 0.50% 0.66% 0.74% 0.82% 0.90%] 0.97%] 1.05%] L. 12%| 1.20%] 1.27%| 1. 34% 1.41%] 1.49%] 1.56%] 1.63% 1.69% 1.76%] 1.83%
26, 29, 32 0.34%] 0.42%] 0.50% , 0.67% 0.82%| 0.90% 0.98% 1.05%| 1.13%| 1.20%] 1.28%| 1.35%] 1.42%| 1.49% 1.56% 1.63%] 1.70%| 1.77%] 1.84%
217, 30, 33 0.27%] 0.33% 0.40% 0.46% 0.52% 0.65% 0.71%) 0.77% 0.83% 0.90% 0.96% 1.01% L.O7%] 1.13%| 1.19% L. 25% L.31% 1.36% 1.42% 1.48%
28,31, 34 0.27% 0.33%| 0.40% 0.46% 0.53% 0.65%) 0.7t%| 0.78% 0.84%| 0.90%] 0.96% 1.02%] 1.08%| L. 14% 1.20%( 1.25%| 1.31%] 1.37%| 1.43% 1.48%
29, 32, 35 0.27%] 0.33%[ 0.40% 0.46%] 0.53% 0.65%] 0.72%] 0.78% 0.96%] 1.02%] 1.08%| L. 14% 1.20%] 1.26%| 1.32% 1.37%| 1.43%] 1.49%
30, 33, 36 0.19%] 0.24% 0.29%[ 0.34% 0.38%] 0.43% 0.48%| 0.52%] 0.57% 0.70%] 0.75%] 0.79%] 0.84% 0.88% 0.93%| 0.97%| L OI%| 1.06% 1.10%
35, 38, 41 0.18%] 0.23%] 0.27%[ 0.31% 0.36% 0.40%| 0.44% 0.49%| 0.53% 0.66% 0.70%f 0.74%| 0.78% 0.83%| 0.87%( 0.91% 0.95%| 0.99%| 1.03%
40, 43, 46 0.15%[ 0.19% 0.22% 0.26% 0.30% 0.33% 0.37% 0.40% 0.44%| 0.48%] 0.51%| 0.55%] 0.58% 0.65%] 0.69% 0.72% 0.76%] 0.79% 0.83%] 0.86%
45, 48, 51 0.14%] 0.18%) 0.21%] 0.25%| 0.28% 0.32%] 0.35%[ 0.39%] 0.42%] 0.46% 0.49%| 0.53% 0.56% 0.63%] 0.66%] 0.70%] 0.73% 0.76%f 0.80%] 0.83%

®4-19 MO v > a > Z2YENRETIEIT > LR EORKIEFHRITLOBRGHNEENS OMEShiHY

SEFRIE | 100mSv | 125mSv | 150mSv | 175mSv | 200wSv | 225mSv | 250mSv | 275mSv | 300mSv | 325mSv | 350mSv | 375mSv | 400mSv | 425mSv | 450mSv | 475mSv | 500mSv | 525mSv | 550mSv | 575mSv | 600mSv |-
CREGAID | (300mSv) | (375mSv) | (450mSv) | (525mSv) | (600mSv) | (675mSv) | (750mSv) | (825mSv) | (900mSv) | (975mSv) | (1050mSv) | (1125mSv) | (1200mSv)| (1275uSv) | (1350mSv) | (1425mSv) | (1500mSv) | (1575m8v) | (1650mSv) | (1725mSv) | (1800mSv)

PRV [BRMOMENS OIS NS (%)

SEf

25, 28, 31 0. 41% 0.71% 0.80% 0.90%] 0.99% 1.08% 1.17%| 1.26% 1.35% 1.44%] 1.52% 1. 61% 1.69%] 1.78%] 1.86%] 1.94%| 2.02%| 2. 10%| 2. 18%
26, 29, 32 0.41% & 0.71% 0.80%f 0.90% 0.99% 1.08% L.17% 1.26%| 1.35%| 1.44% 1.53% 1.61% 1.70%| 1.78% 1.86% 1.94%| 2.02%] 2.10%| 2.18%
27, 30, 33 0.32%f 0.40%] 0.48% 0.55% 4 0.71% 0.78% 0.85% 0.93%] 1.00%] LO7%| L. 14%| L 21%] 1. 28% 1.35%| 1.42%) 1.49%| 1.55% 1.62% 1.69% 1. 75%
28,31, 4 0.32%| 0.40% 0.48%| 0.55% 0.71%) 0.78%] 0.85%] 0.93%] 1.00%] 1.07%| 1.14% L. 21%| 1.28%] 1.35% 1.42%| 1.49% 1.55% 1.62% 1.69%] 1.75%
29, 32,35 0.32%) 0.40%| 0.48%| 0.56% 0.71%f 0.78% 1L.00%| 1.07%] I.14% L. 21% 1.28%] 1.35%| 1.42% 1.49% 1.56% 1.62%| 1.69%] 1. 75%
30, 33, 36 0.23% 0.29%] 0.34%| 0. 40% 0.51% 0.56% 0.73%] 0.78% 0.83%| 0.88%] 0.94%] 0.99%| 1.04%] 1.09%| L 14%] 1.19%| 1. 24%] 1.29%
35, 38, 41 0.21%] 0.26%[ 0.31% 0. 36% 0. 46%F 0.51% 0. 66% 0.81%| 0.85%] 0.90%] 0.95%| 1.00% 1.04% 1.09%| L. 14%] 1.18%
40, 43, 46 0.16%] 0.21%| 0.25%] 0.29% 0.37% ~ 0.41% 0. 52% 0.64%| 0.68%[ 0.72%] 0.76% 0.79%] 0.83% 0.87% 0.91% 0.94%
45, 48, 51 0.16%] 0.20%] 0.24%] 0.28%| 0.32%) 0.36%| 0.39% 0.51% 0.62%] 0.66%] 0.70%] 0.73%] 0.77%| 0.81%] 0.84%] 0.88% 0.92%




ct

24-20  VEMOI v > 1 > & UEITIER - 758 0 VLS T+ 0 & it

{EHEL | 100mSv | 125mSv | 150mSv | 175mSv | 200mSv | 225mSv | 250mSv | 275mSv | 300mSv | 325mSv | 350mSv | 375mSv | 400mSv | 425mSv | 450mSv | 475mSv | 500mSv | 525mSv | 550mSv | 575mSv { 600mSv
(RABHREY | (300mSv) | (375mSv) ‘(450mSv) (525mSv) | (600mSv) | (675mSv) | (750mSv) | (825mSv) | (900mSv) | (975mSv) | (1050mSv)] (1125mSv) | (1200mSv){ (1275mSv) | (1350mSv) | (1425mSv) | (1500mSv) | (1575mSv) | (1650mSv) | (1725mSv) | (1800mSv)

BORNE  [RBEHEH®

SEH

25, 28, 31 2.37%] 2.95% 3.52% 4.64% 5. 19% 5. 74%] 6.28% 6. 81% 7.34% 7.86% 8.38% 8.83% 9.40%f G.90%| 10.40% 10.89% 11.37%] 11.86% 12.33%| 12. 80%
26, 29, 32 2.38% 2.96%] 3.53% 4.60%] 5. 21% 5. 76%] 6.30%| 6.83%f 7.36%] 7.89% 8. 41%[ 8 92%] 9.43%| 9.94%| 10.43%; 10.93% 11.42% 11.90%] 12.38% 12.85%
21, 30, 33 1. 86%| 2.32%] 2.77% 3.67% - 4.55%] 4.98% 5.41% 5.84% 6.26%] 6. 68% 7.93%] 8.33%| 8. .74%] 9.14%] 9.54%] 9.94%] 10.33%
28,31, 34 1.87%] 2.33%] 2.78% 3.23%] 3.68% 4.56%] 5.00%] 5.43%| 5. 86%| 6.29%] 6. 71% 7.96%] 8.37%| 8.77% 9.18%| 9.58% 9.97%| 10.37%
29, 32,35 1. 88%| 2.34%] 2.79%| 3.24%| 3.69% 4.58%| 5.01%] 6. 45% 6. 73% 7.98%] 8.39% 8. .80% 9.21%} 9.61% 10.01%} 10.40%
30, 33, 36 1.35% 1.68%] 2.02%| 2.35% 2.67% 3.32%| 3.65%| 3.97% 4. 92% 5.86%| 6.16% 6.47%] 6. 78%] 7.08% 7.39%f 7.69%
35, 38, 41 1.26% 1.57%] 1.88%| 2.19%| 2.50%] 2.80%| 3.11% 3.41% 3.71% 4. 60% 5.48%] 5.78% 6.07%| 6.35%] 6.64% 6.93%| 7.21%
40, 43, 46 1.04%] 1. 30%] 1.56%| 1.81% 2.07%| 2.32% 2. 58% 2.83% 3.08% 3. 83% 4.57% 4.81%] 5.06% 5. 30% 5. 54% 5 78%| 6.02%
45, 48, 51 1.00%] 1.25%] 1.50%| 1.75%] 1.99%| 2.24%| 2.48%] 2.72%] 2. 96% 3. 69% 4.40%] 4.63%] 4.87%] 5.10%] 5.33%] 5.57%] 5. 80%

£4-21 1EMDI v ¥ a P EMEMBETIEHT 2 GO FHRITLOMRSHRE

fERRRL | 100mSy | 125mSv | 150mSv | 175mSv | 200mSv | 225mSv | 250mSv | 275mSv | 300mSv | 325mSv | 350mSv | 375mSv | 400mSv | 425mSv. | 450mSv | 475mSv | 500mSv | 525mSv | 550mSv | 575mSv | 600mSv
CREHLLE) | (300mSy) | (375mSv) | (450mSv) | (525mSv) | (600mSv) | (675mSv) | (750mSv) | (825mSv) | (900mSv) | (975mSv) | (1050mSv) | (1125mSv) | (1200mSv) | (1275mSv) | (1350mSv)| (1425mSv) | (1500mSv) | (1575mSv) | (1650mSv)| (1725mSv) | (1800mSv)

POREME BB EHE®

25, 28, 31 2. 88% 4.94%) 5. 61%f 6.27% 6.92%] 7.57% 8. 20%| 8 83%| 9.45%| 10.06%| 10.67%| 11.26%f 11.85%] 12.43% 13.01%| 13.57%| 14.13%| 14.69%] 15 23%
26, 29, 32 2. 88% 4. 95%) 6.28%] 6.93%] 7.58% 8 21% 8. 84% 9.46%| 10.07%| 10.68%| 11.27%] 11.86%| 12.45% 13.02%| 13.59%] 14.15% 14.70%] 15.25%
27, 30, 33 2.25% 2.80%| . 3.34%] 3.88% . 4.94%| 5.46% 5.97% 6.49% 6.99% 8.48%( 8. 97%{ 9.45%] 9.93% 10.40%| 10.87%[ 11.33% 11 79%f 12. 26%
28,31, 34 2.25%] 2.80%| 3.34%| 3.88% 4.94%| 5.46%| 5.98%] 6.49%| 7.00% 8.49%) 8.98%] 9.46%] 9.94%| 10.41%| 10.88%| 11.35%] 1L1.81%| 12.26%
29,32, 35 2.25% 2.80% 3.35%| 3.88%|. 4.94%] 5.47% 5.98%| 6.50%| 7.00% 8.60%] 8.99%| 9.47% 9.95%| 10.42%| 10.89% 11.36%] I1.82% 12.27%
30, 33, 36 1. 61%]  2.00%} 2.40% 2. 79% 3. 56% 5.07% 6.18%] 6.55%| 6.91%| 7.27%| 7.62% 7.98%] 8. 33% 8 68%] 9.03%
35, 38, 41 1. 46%f 1.82% 2.18%] 2.53% 3. 24% 4.62% 5.64%] 5.98%| 6.31%] 6.64%| 6.97% 7.30%] 7.62%| 7.94%] 8. 27%
40, 43, 46 1. 16%) 1. 44% 1. 72%] 2.00% 2.56%) 2.84%| 3.12%| 3.39%] 3.67% 4. 48%] 4.75%] 5.02% 5.29%] 5.55%| 5.82% 6.08%] 6.34% 6. 60%
45, 48, 51 1 12%]  1.39%] 1.67%f 1. 94% 2.48%] 2.75%] 3.02%] 3.29%| 3.56% 4.35%] 4.61% 4.87%| 5.13%] 5.39%] 6.64% 5.90%] 6.15% 6. 41%




#4-22 VEMDI v a r2HENETIEG /- é‘@%iﬁl&?ﬁﬁ'ﬂif’%‘?frﬁt#ﬁzU?‘:&é‘@fﬁ%l@iﬁﬁ

SERREE | 100mSv | 125mSv | 150mSv | 175mSv | 200mSv | 225mSv | 250mSv | 275mSv | 300mSv | 325mSv | 350mSv | 375mSv | 400mSv | 425mSv | 450mSv | 475mSv | 500mSv | 525mSv | 550mSv | 575mSv | 600mSv
CRERLD | (300mSv) | (375mSv) | (450mSv) | (525mSv) | (600mSv) | (675mSv) | (750mSv) | (825mSv) | (300mSv) | (975mSv) | (1050mSv) | (1125mSv) | (1200mSv)] (1275mSv) | (1350mSv) | (1425mSv) ] (1500mSv) | (1575m5v) | (1650mSv) | (1725mSv)| (1800mSv)
PR (35 GIE AL Ule & & DI (8)

R

25, 28, 31 13. 6 13. 6 13. 6 13. 7 13.8 13.8 13.8 13.9 13.9 14.0 14.0 14.0 14. 1 14. 1 14. 1 14.2 14.2 14.2
26, 29, 32 13.5 13.6 13.5 13. 6 13.7 13.7 13.7 13.8 13.8 13.9 13.9 13.9 14.0 14.0 14.0 14. 1 14. 1 14. 1
21, 30, 33 13.6 13. 6 13. 6 13.6 13. 17 13.17 13. 17 13.8 13.8 13. 8 13.9 13.9 13.9 13.9 14.0 14.0 14.0 14. 0 14.1
28,31, 34 13.5 13.5 13.5 13.5 13. 6 13.6 13. 6 13. 17 13.7 13.7 13.8 13.8 13.8 13.8 13.9 13.9 13.9 13.9 13.9
29, 32, 35 13.3 13. 4 13. 4 13. 4 13. 4 13. 5 13.5 13.5 13. 6 13.6 13.6 13.7 13.7 13.7 13.7 13.8 13.8 13.8 13.8
30, 33, 36 13. 4 13.5 13. 5 13.5 13.5 13.5 13.5 13. 5 13. 6 13.6 13. 6 13. 6 13. 17 13.7 13. 7 13.7 13. 7 13.7 13.8
35, 38, 41 12. 8 12. 8 12. 8 12. 8 12. 8 12. 8 12. 8 12.9 12.9 12.9 12.9 12.9 12.9 13.0 13.0 13.0 13.0 13.0 13.0
40, 43, 46 1.9 1.9 1.9 1.9 1.9 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.1 12. 1 12.1 12. 1 12.1
45, 48, 51 10. 9 10. 9 10. 9 10. 9 1.0 11.0 11.0 1.0 11.0 11.0 11.0 1.0 1.0 1.0 11.0 11.0 11. 1 1.1 1.1 1.1
F4-23 MEMD I v ¥ a P EMEMBETIENT - 2R EOKEFHRIT L OB S E U & EDHKH

{E4AE | 100wSv | 125mSv | 150mSv | (75mSv | 200mSv | 225mSv | 250mSv | 275mSv | 300mSv | 325mSv | 350mSv | 375mSv | 400mSv | 425mSv | 450mSv | 475mSv | 500mSv | 525mSv | 550mSv | 575mSv | 600mSv
ABEALD | (300mSv) | (375mSv) | (450mSv) | (525mSv) | (600mSv) | (675mSv) | (750mSv) | (825mSv) | (300mSv) | (875mSv) | (1050mSv) § (1125mSv) | (1200mSv)| (1275mSv) | (1350mSv) | (1425mSv) | (1500mSv) | (1575mSv) | (1650mSv) | (1725mSv) | (1800mSv)
PR [FFHIETAE Ule & & DHIIM ()

£l

25, 28, 31 14. 1 14. 1 14. 2 14. 2 14.3 14.3 14. 4 14. 4 14. 4 14.5 14.5 4.6 14. 6 14. 7 14.7 14.17 14. 8 14. 8 14.9 14.9
26, 29, 32 14. 0 14.0 14.1 14. 2 14.3 14.3 14.3 14. 4 14. 4 14.5 14.5 14. 5 14.6 14. 6 14. 7 14.7 14.7 14. 8 14. 8
27, 30, 33 14.0 14.1 14. 1 14.1 14.2 14. 2 14.3 14.3 14.3 14. 4 14. 4 14. 4 14.5 14. 6 14. 5 14.6 14. 6 14. 6 14. 6 14. 7
28,31, 34 14.0 14. 0 14.0 14.1 14. 1 14. 1 14.2 14.2 14.2 14.3 14.3 14.3 14. 4 14. 4 14. 4 14.5 14.5 14.5 14. 6 14. 6
29, 32, 35 13.9 13.9 13.9 14.0 14.0 14. 1 14. 2 14. 2 14.2 14. 2 14.3 14.3 14.3 14. 4 14. 4 14. 4 14.5 14.6
30, 33, 36 13.9 13.9 13.9 14.0 14.0 14.0 14.0 14. 1 14.1 14. 2 14. 2 14. 2 14. 2 14.2 14.3 14.3 14.3 14.3
35, 38, 41 13. 4 13.4 13. 4 13. 4 13. 4 13. 4 13.5 13.5 13.5 13.6 13.6 13. 6 13. 6 13.6 13.7 13. 7 13.7 13.7
40, 43, 46 12. 6 12. 6 12. 6 12. 6 12. 6 12.7 12. 7 12.7 12. 7 12. 7 12.7 12.7 12. 8 12. 8 12. 8 12. 8 12. 8 12. 8 12. 8 12. 8
45, 48,51 11. 1 11. 17 1.7 1.7 1.7 1.7 1.7 1.7 11. 17 11. 8 11.8 1.8 11.8 11. 8 11. 8 11. 8 11.8’ 11. 8 1.8 1.9




nE

#4-20 VEMOD I v > 3 > Z23MEMETIENT - 1o 1A O BT HRIT L O BIRIHERIT BT 2 R OTIGHK

AERERE | 100mSv | 125mSv | 150mSv | 175mSv | 200mSv | 225mSv | 250mSv | 275mSv | 300mSv | 325mSv | 350mSv | 375mSv | 400mSv | 425mSv | 450mSv | 475mSv | 500mSv | 525mSv | 550mSv | 575mSv | 600mSv
CRETALE) | (300mSv) | (375mSv) | (450mSv) | (525mSv) | (600mSv) | (675mSv) | (750mSv) | (825mSv) | (900mSv) | (975mSv) | (1050mSv) | (1125mSv) | (1200mSv) | (1275mSv) | (1350mSv) | (1425mSv)| (1500mSv) | (1575mSv) | (1650mSv) | (1725mSv) | (1800mSy)

BOREE | BORIIAIERIC BT B R O L%k ()
25, 28, 31 0.23 0.29 0. 34 0. 45 0. 51 0. 56 0. 62 0. 67 0.73 0.78 0. 83 0. 89 0. 94 0. 99 1. 04 1. 10 1. 15 1. 20 1. 25 1. 30
26, 29, 32 0.23 0.29 0. 34 0. 45 0. 51 0.56 0. 62 0. 67 0.72 0.78 0. 83 0. 88 0. 94 0.99 1. 04 1.09 1. 14 1. 20 1.25 1.30
27, 30, 33 0.18 0.22 0.27 . 0. 36 0.45 0. 49 0. 53 0. 66 0.70 0.75 0.79 0.83 | 0.87 0. 91 0.95 1. 00 1. 04
28,31, 34 0.18 0.22 0.27 0. 31 0. 36 0. 44 0.49 0.53 0. 66 0.70 0. 74 0.78 0. 83 0. 87 0. 91 0. 95 0.99 1. 03
29,32, 35 0.18 0.22 0.27 0. 31 0. 35 0. 44 0.48 0.53 0. 65 0.70 0.74 0.78 0. 82 0. 86 0.90 0.95 0. 99 1. 03
30, 33, 36 0.13 0.16 0.19 0. 23 0. 26 0.29 0.32 ] 0.35 0.38 0.48 0. 51 0. 54 0. 57 0. 60 0. 63 0. 66 0. 69 0.72 0. 76
35, 38, 41 0.11 0. 14 0.17] 0.20 0.23 0. 26 0.28 0.31 0.34 0. 42 0.45 0. 48 0. 51 0.53 0. 56 0.59 0. 62 0. 64 0. 67
40, 43, 46 0.09 0.11 0.13 0.15 0.18 0.20 0.22 0.24 0. 26 0.29 0. 31 0. 33 0.35 0.39 0. 41 0. 44 0. 46 0. 48 0. 50 0. 52
45, 48, 51 0. 08 0.10 0.12 0. 14 0.16 0.18 0. 19 0. 21 0. 23 0. 25 0. 27 0.29 0. 31 0.35 0.37 0. 38 0. 40 0. 42 0. 44 0. 46

#4-25  VEMOD R v > a > 2IEMRTIET - 56 O ESHRIT L O BRRHERIC BT 3 LR OFGiR%

AEFRIE | 100mSv | 125mSv 150mSv | 175mSv | 200mSv | 225mSv | 250mSv | 275mSv | 300mSv | 325mSv | 350mSv | 375mSv | 400mSv | 425mSv | 450mSv | 475mSv | 500mSv | 525mSv | 550mSv | 575mSv | 600mSv
CREtIL | (300mSv) | (375mSv) | (450mSv) | (525mSv) | (600mSv) | (675mSv) | (750mSv) | (825mSv) | (900mSv) | (975mSv) | (1050mSv) | (1125mSv){ (1200mSv)| (1275mSv) { (1350mSv) | (1425mSv) | (1500mSv) | (1575mSv) | (1650mSv) | (1725mSv) | (1800nSv)

VR | HORIERBAEHNIC BT 2 RGO LYK (E)

D |
25, 28, 31 0.29 0.36 0. 50 0. 64 0. 71 0.78 0. 84 0. 91 0.98 1. 04 L 11 1. 18 1. 24 1. 31 1.37 1. 43 1. 50 1. 56 1. 62
26, 29, 32 0.29 0.36 0. 50 0. 64 0.71 0. 77 0.84 0. 91 0. 97 1. 04 .11 117 1. 24 1. 30 1. 36 1. 43 1. 49 1. 55 1. 61
21, 30, 33 0.23 0.28 0. 34 0. 39 0. 50 0. 55 0. 61 0. 66 0.72 0.71 0. 82 0. 87 0.93 0.98 1. 03 .08 - 1. 13 1. 18 1. 23 1. 28
28, 31, 34 0.22 0.28 0.33 0.39 0. 50 0.55 0. 61 0. 66 0.71 0.76 0. 82 0. 87 0. 92 0.97 1. 02 1. 08 1. 13 1. 18 1.23 1. 28
29, 32, 35 0.22 0.28 0.33 0.39 0.44 | 0.50 0.55 0. 60 0. 66 0. 71 0.76 0. 8t 0. 86 0.92 0. 97 1. 02 1.07 1. 12 L17 1. 22 1. 27
30, 33, 36 0.16 0. 20 0.24 0.28 0.32 0. 36 0. 40 0. 51 0. 55 0. 59 0. 63 0. 66 0.70 0. 74 0.78 0. 81 0. 85 0. 89 0.92
35, 38, 41 0. 14 0. 17 0.21 0. 24 0. 28 0.31 0.34 0.45 0.48 0. 55 0.58 0. 61 0. 85 0. 68 0.71 0. 74 0.78 0. 81
40, 43, 46 0.10 0.13 0.16 0.18 0.21 0. 23 0. 26 0.28 0.31 0.33 0.36 | 0. 41 0. 43 0. 46 0. 48 0. 51 0. 53 0. 56 0. 58 0. 61
45, 48, 51 0.09 0.12 0. 14 0.16 0.18 0. 21 0. 23 0. 25 0. 28 0. 30 0.32 | 0. 37 0. 39 0.41 | - 0.43 0. 45 0..48 0. 50 0. 52 0. 54




FHAT—Y a PFHRTLOKRRERE (R) GHOEEGRREER, KU 54 HTORTER
RERER)ZANVT, MENYEOY A BBRERD LS MEHET>EHEAIONT, F54
ERAFRCHEROFEZ{To /2. $iabb,
O BHOHMREBRENRD B EMREBEICET 2 EREL, BE, ThEEMREYE
HIEWEIZZ 2 EEA SN2 2 &M5, FEROBWRRREEDHEYE T 500mSy & L7z,
O TNZEE, EERBREICRDETHRLZEEOFSEESATRERRIZDOWTEHEL
7o

WREE 4-27TITRT,
FHAT— 2 a CFERTLOHRREBEICHR > T, YURAIDNBRKERD EHEINDIEESE
Tol58,. F5EENARTHERIL. BHEWV 27T EROBESTH 5 %LUN. 30 BAUETIE3%

. RICEED &R I NS,
£ 4-27. BXHEEY X VEHEKR
R HER W e RHE | FH5E
el R FERRE FRE
B TBAE IR Ein SR MRE | THER
500 100 600
3B 27 28 4.02%
mSv mSv mSv
500 100 ' 600
Z 27 28 4.86%
mSv mSv mSv
500 400 900
5 30 31 2.82%
mSv mSv mSv
500 300 800
Z 30 31 2.99%
mSv mSv mSv
500mSv
. 500 500 1000
5 35 36 3.17%
mSv mSv mSv
500 400 900
z 35 36 3.37%
mSv mSv mSv
500 500 200 1200
5 40 41 42 2.95%
mSv mSv mSv mSv
500 500 100 1100
Z 40 41 42 2.98%
mSv mSv mSv mSv




5. HEEHIH B DG

5. 1 MEEHNHELILZWHE)

HEERFELY. REVBKNMEICETAILEWE EREINEHBEETIE, 20
WEEETHHRENYOT, ThEBAD EHRNAEIZ 1 (100%)ICETHEML, FOE
BEMAENIREREEDITHATIHEZ N,

ICRP41 1., [HEEMHEUCHT 2H & OHBORMHRZHICHET 2R OAHIE.
BEHRRROBBRICEOVWTNS ) &LT, MBHRESEDNIZ. BRHEZITEZALDIF
E1~5%BIEEREENYEZSERITADIHBRICE L ST S RWER
HEDX BB VITr MORE LEVERE] &L, TR ET R B EE— 37
bhb. 4~ TEEIDEDEX5NS XiEH 5 WL T 8O 20~35 HEMHOBEIH T
£5)| BHROTARIEE Table. 5 (REEBR 5-DITRLTWS,

#5105, LEWKRENLEMEWES EBECYEDL, BRERUIEORE. K
HEOBENE, BHOERAEE THS. ICRP41 EEINSDBBICDOWTOHE L W E
% Table. 6 IZ5 X, ICRP60[Table.B-1]b ZHZEBELTW3,

7238, ICRP41 1d. Table.6 ITHEE L EWHEZSX TWRWEFIZTDOWT, [IV-A FHIZ
1 EERFHBHICK S EBE LT, 6~8 Gy THM. 3~5 Gy T—iBEHRENREID S
2% &L, 7z, ICRP52THEMAHA 2 Gy ULORMEBHTEL S 3L L TNVS
DT, ZNIKDNTHERTEHZEEL, INHEFEEDTES2ITRT.

1 ICRP41 Tid. [FEMRMZE) LRBINTWEN, FREZTIL ICRP60 TV, I
EREE) LT EET 3,
2 ICRP Pub.59, The Biological Basis for Dose Limitation in the Skin, 1991




& 5-1. XMIZZ r MOBHESENRRBIICB T 2 BEORISITE I Wz,
B WSRO BERNICEEREENHEDOB L ZOHE L EWiEE*

B 2 5EHOESE 1~5%®D 25~50% D il o
BECYES BEIyE:
ETIHE ETIER (H#H)
(Gy) (Gy) ,
B . EELREE 55 70 100cm?
1 e ph HE. HEHELBEL 60 75 50cm?
£t WS, A 60 75 75cm?
B HE. 25 45 50 100cm?
ING B, As 45 65 100cm?
K5 g, ke 45 65 100cm?
Ei N 55 80 100cm?
brad’ 7 O REGE © 50 70 50cm?2
I FHRERE. Bk 35 45 £k
. B R 23 28 Sik
i Bt W, R 60 80 Stk
RE s, BHZE 75 100 5-10cm?2
2, KAFREE 5—15 20 £k
Bps KAFRLE 2-3 6—12 XN
5 H3E. I >100 >200 £
B . BTl 90 >100 5cm?
IR, Tt REMEILE 10 15 5cm?
L. KA HHE S5 >50 >100 2
fiti IS, St 40 60 i
EMME EHEWRE, BLiE 50-60 70—-100 -
Y4 DB, D% 40 >100 SN
B, Tt RESIE 20 30 10cm?
. KA BIE, & 60 150 10cm?
RE. T4t RESIE 10 30 ik
BE. KA E3E 60 100 2k
PIREER (B BE3E 50 >60 ESULN
i HBYE. HANTRRE 50 >60 5em?
iR MERBERZ:, Hiim 55 100 £
. fa1 fa R 50 >60 &k
K& =[] 5 12 £k
E (WE) i3 >60 ek
ERE ATV 60 100 Stk
R A RIRIRBBEEET 45 150 Y7
B BIEFBEEET >60 XN
TEA THEAEBAEET 45 200—-300 Sk
M., Ft ERARE 20-30 40-50 £k
. KA £ >100 2
2g.] ERFL 2 5. 5 XN
=gl A 20 40-50 BT
UINRE 3 35—-45 >70 -
D NE TE{LAE 50 >80 -
JisE A 2 4. 5 &5

§ : Rubin and Casarett, 1972 IZX % ; UNSCEAR, 1982




#5-2. RAOKE. i, K&k, BHEOEECBT
HEERNZEDL ZWEDHEEEX

ks 1 EERFHISIR  SOEBIERER 2 OREERR
RUOZE TRI-2HE TREIZ2RE Z2LFITOEY

YERXILEM YUEXREEFMm H#ERTERO
i (Sv) #RE v FEHRER(SVIE)

BB
— R IE 0. 15 NA* 0. 4
KARE 3. 5 NA 2.0
op B
it 2. 5—-6. 0 6. 0 >0. 2
K & &
BRAITTHER B 0. 5—2. 0° 5 >0. 1
HHREENRE) 5. 0! >8 >0. 15
& # '
S MAEET 0. 5 NA >0. 4
KN RAE 1. 5 NA >1
K&
RLBE* 6 — 8 (Gy) >30(Gy)
—iBERE? 3 —5(Gy)
KABE® 7 (Gy) 50~60(Gy)
EMEILIRAE
B U S B R 254 30~40(20)
Bk = 2(Gy)

X AT D HOKE) DX ICRP41 £ 6. FNZEHEL /= ICRP60 % B-11IC& 5,
* HREERUBHIZBLTIE, LEWENEBRETERZLS, RERIKFETH DI, BHTERN,
§ Otake & Schll, 1990. t 2-10Sv(NCRP98)
| ICRP60[B183] BN 5 ETDEMEILRE SRR BWEMICE TS L ENERIIH 30~40Gy T
HD. TOREIT, EEREK 20Gy KHYTIRELORTOERERE LIRS EL S, |
t ICRP41 [IV-AJH. R6IZIIREINATWAW, 1 ICRP59[61)H

5. 2 WEEWMZEEORBE

ICRP60[B43~45]1d [ LET HKEHRO R DR RIE Z DM EILE LET BURHRE
RBICKAHELAFRETHIN, BEOHELEEERBEMNRIBESHZDICTTS EE LET
HEROANKEN, Zh5ORWIE. KD T 5HBET5EMHEY (RBE)
TERBETHIELMNTES. ) 2. THENZED RBE IMBREIKEFEL. REMNMERS
EHMUT, H2BEREDHDMBICONTHERAEEDNSE (ZN%E RBEn £707. ) |
IZ720 . [RBEq i{EME TILH ICHRNZED RBE OKKA{E RBEmMLD/MhEy) &L
T. IN5DOHEBITONTIZ RBEMICEDEESNMEARKQEAWS Z 13, M
W LEERDEZXATHS, &L TS,




NCRP98 XU ICRP583 TSN TVNAETF—F D55, BEEMFED L TWHEDEN
AEFERR, KR, REEH. KEOBEBEICDONWTE 5-3 ITRT, EAEHOBRTF. E14F
2ZH9 % RBE %721 RBEn % ICRP60 @ Q-L #i#i & & HICK 5-1 1R L, BTz
WTI, Siebert 5ME DR EFARKOLE. HEBIUSIRO ICRP60 1T E
HRERE, W ICRU BROEH EFEE 1em OB OEEREREERTY 57 LI,
RBE 270w hL (K5-2) . &8, EBERBOHFHEFICONTIE. TRILE—HEMN
5 Atomic Data and Nuclear Tables IZ& U KBS FD LET 23K, K5-1 Lic7oy b
L7z,

NS LD, PHETFIZOWTR IOy b UERERZED RBE BT RTL2 Y. £MES
KTNICRU KD lem HE OEERARK I D/ME <D, itfiﬁ% HATIZDOWTH,
LUF OB EBRNTIE, MEREE D/ WEZRLTWS,

- IREFRBROKEBRIINT S RBE HAMRERERLI D KEDDEZRTHIDH B T &,
(7) 4

« EA A C. Ne. Ar iZx9 B7KkE 4,/ ENBED RBE {#4 LET QAR DS 10keV/

¢ m HETHERRQLDRESERINDZE, (2-5) ¢

cAr ICX5ENEOMED 40 IFICEDOEERT I L. (6) ¢

TNBEDIENS, 2B TRLAELIBLET 44 (K2-8) #HOFHRGIGESE1A
ALTRNE ICRP60 TRENTWS LRI, MEEKQ (ICRP60 D)) ZHW
TRENEELET S L. RS LR Y THBEEXON5,

3 ICRP: Pub.58, RBE for Deterministic Effects, Ann.ICRP 20(4), 1989
4 () :%5-3, ®5-1. K52 DXEANo. TNEFNOERITDOVWTIL, 44 HIZRT,




0f

%5-3. BT PHEHF. BEAFCOMENFYEDORBE (Xd. RBE,) f&
i v B WA I3 )IVF MeVi) L E T (keV/1L m) RBE (XIZRBE,) f& X ik
K A E A pR [ 160 0.5—100"1 RBE=1.09%0.07 (1
C : 400 :
HAA> Ne : 425 } 10—1500"2 RBE=15~5 (2-5)
Ar : 570
EAL> (Ar) |[Ar:570 100—1500"2 RBE =40 {(6)
kT BRI EFEB) : 0.1~1 25—100" RBE=18 (7
Oy B FRAR Si: 670
SRR EZE WA { Ar : 570 10—1500"2 RBE=04-0.9 \
Ne : 450
hEF 14
e 0.4
WO Hi R AasE T 1 (°¢35)
2.5 (F14)
5.6 (FF1)
B4 C : 400 30—150*2
Ne : 425 70—300"2
Ar : 570 200—1500"2




« N

#5-3. BT T BEAFCOMENFEEORBE (Xid. RBE,) & k)

Mo WO WA I )V FMeViu) L E T (keV/1 m) RBE (XIZRBE,) fii Xk
REEH | BHIREE thEF 7.5 RBE=15—2
(12)
el 15 RBE=11-16
HAA C : 400 30—150"2 : RBE=18-20
Ne : 425 20—300"2 RBE=12—-18 } (13)
g% BLOIZh A { g 2-25 RBE=6-175 (14-17)
T 7.5 RBE=45 (18)
= W esh R k7 14 RBE m=4.3 (19)
20 - ‘ RBE n=44 (20)
LS R P B"AF> C : 400 10—150°2 RBE,,=3.0 (21-22)

* 1 :J.F.Janni, Atomic Data and Nuclear Data Tables Vo0l.27(2/3) (1982). 2 : ICRP58[Table 3]




Ar<6> K&k

ICRP60 O Q (L)

20 —————

WEEH Q (L)

/
/9 ICRP26 @ Q (L)

CNeAr <2-5> KRk

C <21,22> R Arii> R

BT <> -~ CAI> Sl . No 11> WM —
/O/ 1 '///’IIIIII/II'/I'IIIIII//I‘ C<12> i'ﬁ@.'l‘ﬂ

T T T T S S s s s o e

Ne <13> R HE — MM <8> SiArNe
0 ‘
1 10 100 1000

R IEEE Loo (keV. um)

B5—1 BF ERFOREHEEORBEHE ICRP Publ. 60 @ Q (L){EEDLE
GE1) EPROESIISIAXEHA
GE2) BED7= ICRP Publ. 26 ® Q(L) bR
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(Radiat. Prot. Dosi.54(1994)193,B.R. L. Siebert &YBIALT=, )

HK5—-2 HPHFORENTZEDRBE (XIZRBE,{E) & ICRP Publ. 60 DQ (L) ICET<
L RUEFEROPHET A PRI OFISREHRE & DLEE

GE1) BPOBESILFIAXHKERT.

GE2) M: 25, AN: B, V:ROFEHEEERE (A PRBSD

GE3) Wi : MEHEEEFRE _
(GE4) H* )/ D*pld ICRUEBRDEIA LR 10mm DEDIREIEE (Q*)
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5. 3 WEEMZEEON#E

5. 3. 1 FHRTLORENMEHHEDEZS

HEIZBIT 2HRENZEOHER. £HFOREOHBIZX D, FNABEM TELRIE
WZEREL T, BREAETRTOMB BESRICHENHELBI IRV LRHRETH
5EL. TNETTIESLTU DT ERWARWHEBICOWTLEWEERBRI VLS IZ
MBMBRBESRETHEICLDEREINTVSS,

N, H EITBT 2 HER#EE. RENPEOY X7 2 EHEMRBREZRITT
BETHIECIDTo>TBY, COEFOBE SMMTERE (w) OBRKICED, §
NTOBFBRRET, — MO/ BBRERE, BEAETRTORENYEEHE TS
BTEiEoTNS, ' '

—77. BEEENRHEEZ LRWEHRTLOMBHIYEDY AV, 4ETHRREL
ST, FEOKREEZHIRT 3 Z LICX 0 L OMEBERREBEEEOY XY LABREICH
ABIENRETHSD. TOED, AIAIEREDRBYBRBEDL S R EOBEICL
0. Hh EOESHRIE ERRRIC, BT 3 FHKGHREEICB T AENMEEREICE
#BLED ETHIE, TOEMESREYUBBERFHRITLICE > TRUEICKELWEE
3%, TD=D, FEHRTLORENHEDOHE2EBET D011, TRENOHED
LEWEEFHAT— ¥ a VFEHRTLOHEERBZHEKRL T, TLE0MOFHEED
MNEANDHEZ DML T, RITHPRURTRIEID S5 EEX 5N EBICOVTH
BRBBEZRET A ENRUTHBEEZS,

ZIEU, H EOBHEBRREE R, FHRMTERESHEDROBATH D, FHR
TRIBEDOMEICH > TREFHRITLOBRRZMRTZZ ENTETH D, TOED,
BEZHREL. ThEIRTOFEHRTLICT—RICGEHET 2 2 &0, FHRITLOEGHZ
BEICHRT S ZEICRHEICIE. BEZRETT. AAOEBIC+HAYEL TEED
RITHBONRETDENRYUTHHEEXS, LML, FOHESTYH, BAOEE,
MESEIT T DERE - KL EDIIELTEHDOTHBD T, RulLEHTEELE DT
HHOTERTRETH S,

5 ICRP60[171~173]
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‘ DEEFRE, BEHEOEBHLEIRIILF—RIZERTRIhTINVS,

FRIETIL 20| MEGHR IZHBRLI=-FN—HEFLTWREE. HIZIXANADEEY
AOEFRTBHET I, ICRP60[81,B77~178]

BF AR FREEBRTIRFOIET. ERIIEFOEMEEFS(EE |

f5) THFELL, KFEQFEFRIEIBGF1IEQHANSTETLS,
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(Al 1]
AR BRIT K 5 E R B AE I

1. HEEE
ERREICBT 5 EEBENHICET 2RI OWTHELE.

2. AEFHE

ICRP41 I 1984 FICHIITEI N, TOBRDBFH LW AXEROFITAEIL 1982 FETH B T NG,
TOHDAIRIZDNT, F& U TKEENMEZREED MEDLINE 12 & 3 R SRR 2
TV, TORENSEFRHEZEZONBDDICDWT, FRERGHETEAZAFELS.,

2. 1 BHEBREENS DR

REREINIRDZE < 1. BHEE OBGHFRGEEICEIHBICET I OT. RSB %

BHLEZDDLH S,

LML, FHESREEICL2ZELZHERNTBICIIRDO L S RSN H 5,

(0 BEHEEZODDDOYE
) PrRAT B EREOHE
() BMEDKEWN :
(I) NERBHOBHE, B5RM S ORI EANDREOFE

BHIOES ) —<FITBW T BRI ORI, FRBIRK CBRIEE) >N EIC KRR
HETIRENTDN TN S,

ZTOI5, {LFEREZ AT Y. BANEEOERR EICK D BB EREMEVEEDHETF
REZBHLZRAERER L OEDTH S,




1. BAGERNERE, BERERHEEZT I /- EBEOBHREGRER)

EH-EQ Hek HEHHE® MR BIEE HERE

HA822 179 3200rad® five half-value TLD-700LiF X I 19~114rad
1653E1/438 thickness of lead TLD-100 powder capsule

SC88d, 11 25~35Gy® MHEEFOI} TLD-100LiF 0.34~.95Gy
3~4AK ITHTOH 1X1X1mm rods

CE94y___ 8% HE® _ “clamshell” ____ | @GRTLD_ 28~90cGy_

MA86»® 139 30~61.6Gy FE& TLD powder 0.4~5.0Gy

2553 El/5~ 638

O EEEHEDOH2NF, REEDTF2H. UTOKRETIHTS.

® 5. HodgkinHE-3 A, U /HMHE-1 A,

® fuiz. BED 9 EFIEHERR 116~260cGy) Z BN

@ MA8e D—EfRE., HFABIRKUBMERY N

® 6MV X-ray

® 6MeV linear accelerator

@ 10 Xi3 18MV linear accelerator. #EX ORI HBOERL.,

BEBROFTFRAARFEICHTIRE(HRISH), FHETFEEBFORERIZIR WAL, HEREET AR
BROKRZVIRZREEEL TS, ) LEBREINTED., BEFADHETFREGY)IIRDOEDTH S,

0.8, 0.9. 0.4. 3.1. 0.5. 1.6. 0.8. 1.0. 1.3. 5.0. 0.6. 24. ND
® 55, UNHE, FHHE. EEA A, Hodgkin %, H3FME, &1,

2. 2 BHRBHEOETESEDEE ‘

£ 1.ITRL7Z 3 DOHEMAS2. SC88. CEM)DBFMBHEOEFREOEEELEX2., &
4, RE5IENTIRT, £z, HAS2 ITBVWTHBHEOZBRRNELDSNTNEIDTE3
IZRT
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£ 2. BEBIERZEOETROHEB (Hahn ‘82Y)
BB R OMRGE) $ T E(X 106/cm3)
g8 RBEE OIE mK B3-S B
No* Fis BE(rad) FH EBT EXT B B R

@ 29 ND 0 not seen notseen 130.0 146.0
® 33 33 3 not seen' 30 26.0 15.0
® 25 32 notseen notseen' 36 59.0 not seen
@ 29 56 30 not seen’ 41 31.0 57.0
® 25 96 17 29 29 45 20 94.0
® 34 ND 12 30 30 46 49.0 35.0
@ 32 70 3 19 31 47 20.0 16.0
24 ND 14 27 41 55 43.0 30.0
@ 27 112 3 26 26 64 42.0 45.0
@ 27 87 10 31 51 71 0.1 10
@ 34 ND 0 26 71 74 . 0.5 0.1
® 35 77 0 12 66 80 100 220
' ® 32 86 3 10 32 notseen notseen 4.0
@ 26 114 0 15 59 notseen notseen 75.0
H1 24 19 4 not seen’ 21 25 7.0
H2 32 65 6 not seen not seen 40.0 2.0
H3 32 118 4 13 notseen 56 45.0 150.0
LS 33 148 0 2 70 88 40.0 1.0

. ¥ : O~@: £3 /—<. H1~H3: Hodgkin /. LS: U > /\HE
ND : BERERT, t : ZHET(20~300/cmd)iTHH

BB, DD 4 ANBRRICHRXZK(ARB)LTHD, BRIINS SHFOMEMICH > 7(7
X 106/cm3) Hodgkin HBE(H 1)&2E, E¥IBOELEZHTNS,

7% 3 BERIBN R D2

HHEBE(ad) HEZMHRE HESE 1RAE RS 1
@ o = BT H(X10%m?) _ (AMBITATGE)

24 - 5. 0 82 %
® 35 77 0. 5~1. 0 100 B

H1' 24 19 2. 0~2. 5 52 BHRYTE

LS 33 148 T~14 ] 135 _____ B _____

| SS* 40 200 5~10 48 5
| 50 100 Z

T IRU Ty TEEE. BERNS ZHETF(7.0X105/cm?). FHERISEIREIEE
¥ BT NWRBAESE., FEERIEE,
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#4. BRI FEZOETFROHER (Schlappack ‘882)

No £ EPR  KERE ¥ 752 (X 106/ml) &1 AR
B(Gy) (Gy) b=y 43l B/ RAEE A
©) 49 25.0 0.34 205 1.0 55.0 17
® 29 250 = 0.44 16.5 1.3 490 8
® 41 252 0.48 61.3 2.8 40.0 11
@ 36 35.0 0.53 273 0.0 41.0 15
® 33 250 0.57 7.8 1.3 '18.8 3
® 27 25.2 0.63 238 0.0 20.0 13
@ 28 35.2 0.63 108.0 0.3 6 8.8 7
35 25.0 0.75 475 0.0 14.8 5
® 39 25.0 0.77 2.3 0.0 19.5 18
(D) 45 258 0.77 278 0.5 14.0 7
@ 45 255 0.95 145.8 0.0 393 12

Mean*SE 362 271 0.62%+0.05 44114 0.7£0.3 35%6 1142

* 1 BOHTRNSBRREEETOHBA)

#£5. BEREEEOETRDHER (Centola ‘94%)

BR ¥ 75 (X 108/ml)

No 4 BE(CGy) EEERGA)

(EEE)  Ja9ail 3 6 12 18 30
® 34 - 46 - - 47.5 - -
® 24 65 57 7.6 - 8.9 9.6 62.7
® 28 28%(24-32) 49 4.4 - 38 - -
@ 33  32.5(26-39) 40 - 7.3 - 95 -
® 42 37 (3242 27 8.6 - 42 - -
® 33 90 (82-98) 1522 - 4.3 not return for sperm analysis
@ 42 49 (45-53) 189 58 32 325 - -
29 39.5(31-48) 40 — 7.1 not return for sperm analysis

*: EESR, [ChETHRESNZRMDLENEIELTNS,
[(ZHRREIOEFETHER, 9AKRU35 A, OBRRKRTE. 128, OBERTH14 A
CRERBICT AL

2. 3 BTotiRoEE ,
SC88K U'CEMIZBWNTIIHE FEROMIZ, HTOEEE. HEZSIIDOWVWTHHREL TWSDT,
FhoE2K6., B7.ATRT.

% 6. BEFERARIEROSEER O RO 8 (Schalppack ‘88%)
S¥EE(ml) B T(%) EEHEE(%) [EZRE T(%)

BRI 47+0.5 20.3+5.2 134+54 396+7.4
ER-LE 3.9+0.4 425+6.0 23.4+5.1 58.7+6.8
Hi/EIE P=0.054 P=0.01 P=0.053 P=0.2
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(——ﬁ
- \

EREOMS, WIFNDRHEFTEEERNTEEEZZRLTELY., HTEEoREEEEbIZ, &
Bk, MEEDERITETSENAKD,

2B, IRV E S (F SH)BERKICHIZEZNTEY . BFORDICESMHF
SHOEMABHASNTWSA, M F SHOBRKEEETHRE., BREBXEICESZETOM
B & FREOHICIIHBEIIEA S TN,

R 7. BHEBROEFERDHEB [mean+ SEM](Centola ‘949)

BEK BT EEE 24 HOS* Live®
(X10%ml) (%) (%) (%) (%)

HRS AT 8 53.8 [17.5] 59.4[3.8] 81.0[5.1] 74.2[3.2] 64.0[3.6]
38 4 19.7[12.8] 15.5[11.8] 78.7[3.6] 73.7[8.7) -

6 B 3 12.7[6.5]  27.7[11.0) 77.7[3.2] 73.0[17.2] 69 [3.0]
12 A 6 92.3[58.7] 60.2[6.0] 83.8[2.1] 80.0[L1] 74[2.0]
18H 2 52.3[43.1] 171.5[9.6] 85.0[3.00 78.3[5.1] 72[2.6]
304 1 62.7 56.0 86.0 70.0 -

* : hypoosmic swelling test.  § : by vital dye excursion

EFAQR VDG 2R)D. BHEHE 6 BTS2 BB R OEEHIEETFHEMEN T & 21
FiE, BRHBICBITS IS ORI THRIEEICS - 7,

2. 4 FTFREHEETOWM _

HA82K TASC8SICH VT, HEME L REMRBED SHETFEEE S TOMBMNRRIh TS
DT, Th2ER1.K2.1587. WINbIEOHBE2RT,

BB, MRECBWTIEEIOEBEVRZ > THWSDOTEERLET 5,

BJ1. Hahn’82. EI{ED : #FIEIEIERERE TOHIM

©
Qo

v o - ©
(=] o o o
T

S
o

AREIAMGE)

r=0.80

w
=

0 20 40 80 100 120 140 160

80
HRBR(rad)
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X 2. Schlappack ‘849, E# : HAP<1—->=2.25. BAH>1->6(&EX10°6)

AT RAMA)

o 10 20 30 40 60 70 L1 90 . 100

50
HREE(Gy)

2. 5 E#
3DDHEE 3TEFANS. RO EIRINTNS,

I ICRP41 O/RY —HHIRLED 1 BIGHFHHRD U E VW E 150mSv. £ EIBIEHEDO L &
VWE 400mSv/E DR DFERBMB THTROE TS SNIEFNRH S,

I %< OEFAISEFENBHITUIE#RHEQOX106/cms B EICEEL TH Y, BEENERS
Nixdh-o/kz 12 EHIEES.OLDICHEENS,
% 8. BHEBETFROBENBLZ S Nh > I-5EH

EF  BRAEEETE QBN SZHT QFETEFRE QHEREKENEL
(X 106/cm3) R I T (X 108/cm3) 5 YR HBEBEEmGy)

HA® 2.0 960

HA© 0.1 1.0

HA® 0.5 0.1

HA @° 10.0 770

HA® - O

HA® - O

HAHI® 2.5 7.0

SC® 18.8 7.8

SC 14.8 750

ScC® 19.5 2.3

sc® 14.0 770

CE®* - O

CE - O

CZT 3%, Hahn 50 . Schlppack 52 . Centola 5 9ZZNTHN HA. SC. CE &HL. fE
FicONTER3. k5. X6 DFEFZEMHL. HAODL SITRT .
§ : BHE. BRBEE4. R62R) * BFEREELIZETFELOMEEINREINTVS,
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I BHE7HFA(SB)VNERZBLTBY, REOIRIZBHMMNSZHETFOTY 77 48 E
BlO REIREEE CEATEMHAHD L2 DDHTH - /=,
BB, 1PINEBHIORERERICIAATIEETZIBLTVS,

IV TR EE TS ETOMRMITERGRRICHA L TEL Y. EEMEET 88 BEELE
EHHH 5,

X

. 1) Hahn EW, Feingold SM, Simpson L, Batata M: Recovery from Aspermia Induced by Low-Dose
Radiation in Seminoma Patients, Cancer 50(2)337-340, 1982

2) Schlappack OK, Kratzik C, Schmidt W, Spona J, Schster E: Responce of the Seminiferous
Epithelium to Scattered Radiation in Seminoma Patients, Cancer 62(8)1487-1491, 1988

3) Centola GM, Keller JW, Henzler M, Rubin P: Effect of Low Dose Testicular Irradiation on Sperm
Count and Fertility in Patients with Testicular Seminoma, J.Androl.15(6)608-613, 1994

4) Martin RH, Hilsebrand K, Yamamoto J et al: An Increased frequency of Human Sperm
Chromosomal Abnormalities after Radiotherapy, Mutation Res.174(3)219-225, 1986




R RERERRORTRER

Martin 5T/ —<EICL D BRKRMHRE. SBRKCEMERER (—H2RE, 25
38/ 5~ 618) 2RI BEOCRMUKERBEZHED L. 36 AMBKL TW3,
EERERRAEEREORZNVWILEREEEL TS,

BTORBHEINEITV. TROBREZE. RERAKHRERORFNEBREZRLTNS,

HTREARYE ERAKREREOHAEDREFKIIOWTIE, EEENEZRTHRE, FKEH)IC
LBERBREERIEBORESFEFIAL. YA OHEMEEEL TW5,

Tab. |. BEREEEFREEAHER

No| Efp | BER! | BIRES RS | R Wb (RE/BE)
(Gy) *2 ' :4(59)] Bl 18 3H 128 248 3H 48H 60A .
@ 29 S 30 B 0. 8 2/10  0/3 1/8
@ 40 S 30 B 0. 9 5/11  13/62 1/4
@ 31 S 30 A 0. 4 0/1 0/6 6/47 1/16 2/31 4/19
@ 47 S 30 A 3.1 0/4 '
G 20 L 61.6 C 0.5 0/2 2/13 1/1
HEZER
®) 19 T 40 C 1. 6 0/1 1/4 0/5
@ 24 S 30 B 0. 8 1/6 4/25 3/34
®) 29 S 30 B 1. 0 2/3  0/11
@ 22 S 30 B 1. 3 0/3
@ 39 R 45 C 5. 0 0/4
@ 28 S 30 A 0. 6 0/1
: +25 (B9HE)
@ 20 H 40 A 2. 4 1/1
@ 41 M 41433420 C ND 1/4 ‘
(FHH)
36 (&FH) :
¥ : S:E3x/—<, L:UNE, T:#FHEHE. R:EEMNA. H:Hodegkinfk., M:EiZFHE
£ BT ILOEME, FERKCERBH. LEHELL,
3 : ARREEER. B RRZES|. C:7zL
Tab 2 FERFRYHEZR
[EE(A) Al 1 3 12 24 36 48 60
2HE (%) 0/9 1/1 0/1 0/6 | 7/55(13) | 18/86(21) | 18/156(12) 1/32(22)

1-8 -




Tab 3. WMNRBBERH I N R ERAAOKIE

AV E (18 #1)
B% (241

(24, X, +0). (24, Y, +D)
B+ EERE (2 6
(24, X, +21, csb15q). (24, X, 4D, +1)

—ER¥

(23, XY, -18)

HERE (8 )

@4 (12 1)

B+ HERE (141

Z DIMOFREDEE I BN TIL, MBSO BEREKOMNE B, BanETang

NowEdLH 5,
Tab 4. B AREEOE TREERYE
: BT~ - REERE
BEEE(F) REBOEFIE) B BEDHIH BERE HisRE

Martin et a1 (86,’89) | £3 /—<%(13) | RT(0.5~5Gy) 1H~54 T )
Jenderny et al (87) ?() RT(0.5~0.8Gy") | 18~20 A — -
Genesca et al (90) Wilms JEE(2) RT(22, 40Gy)/CT | 11 4, 174 - [
Brandriff et al (94) Hodgkin #i(6) RT(0~4Gy)/CT | 3~2014 1 T*
Monteil et al (‘97) Hodgkin #5(1) RT(0.5Gy)/CT 38 H 1 /

without radiotherapy, Hum.Genet.93:295-299, 1994

§ : RT-MANHRIEBAERR). CT—{L¥#E, X SisHaEEAL,
* Martin RH et al: An increased frequency of human chromosomal abnormalities after
radiotherapy, Mut.Res.174(3)219-225, 1986

* Martin RH et al: A comparison of chromosomal aberrations induced by in vivo radiotherapy in
human sperm and lymphocytes, Mut.Res.226:21-30, 1989

* Jenderny J et al: Chromosome analysis of human sperm I.First results with a modified method,
Hum.Genet.76:385-388, 1987

T Jendery J et al: Remarks to the letter from R.H.Martinm Hum.Genet.79: 393, 1988

* Genesca A et al: Human sperm chromosomes, Long-term effect of cancer treatment, Cancer
Genet.Cytogenet.46:251-260, 1990

* Brandriff BF et al: Chromosomal damage in sperm of patients surviving Hodgkin's disease
following MOPP (nitrogen mustard, vincristine, procabazine, and prednisone) therapy with and

* Monteil M et al: Increased aneuploid frequency in spermatozoa from a Hodgkin’s disease patient
after chemotherapy and radiotyherapy, Cytogenet. Cell Biol. 76(3-4)134-138,1997

BB O %

() Wi, RREEK EREK, BYE OBEKERT 3. A @4.X+0813. Lia
B 24 &, XRBEEEZEL, CHBRAEDBLZOBDEET.

- REDERRLH

+ %, — @/, C: CBGE 6~12 Bfafk). D : D B 13~15 REH),

f: fragment. cbs : chromosome breaks
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LB -BIROFBHEE I T, REKRFEOHBERIIEML TWARWEREEINT

w3,
Tab 5. REHEEFEOTHIBT D REHEE OHE(1,000 1)
R aEk ¥R FJYVI— ZREK
B g%

Sl 24(3.01) 25(3.13) 2(0.25) 7,976
#FIE:R 7(2.87)  8(3.28)  3(1.23) 2,440
153 9(1.85)  7(1.44) 2(0.41) 4,873

RKEE 3297 3297 0 1,009

i 19(2.28) 18(2.16) 5(0.60) 8,322

HERT 127(2.23) 110(1.93) 34(0.60)

56,952

X BN S 2,000m BANT. >1rad(T65DR)#E L 7281/ 5'46.5.1~'58.12.31 I Hi4= L 7=

R BERER - 12~38 %

BN S 2500m A EXIESHAMCEZENSHELRR

1 : Hook & Hamerton (1977)

* Awa AA et al: Cytogenic Study of the Offspring of Atomic Bomb Survivors, Hiroshima and
Nagasaki, In Obe G & Basler A(ed.): Cytogenetics, Springer-Verlag 1987, 166-183
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(5% 2]
AR BT K B i 1 B BE 0 4

1. AEFH
EREICHBIT 2 EmMEENEICET QR ODVWTHEEL -,

2. MEH%E

ICRP41 1 1984 FICHIfT SN, TOROBH L WE|FAXMOFITEIL 1982 FETH B &
Do, TOBDOAMAITDONT, &L THERNME#REM O MEDLINE 2 & 5 R ¥iM A
XBREZTV., TOPENSAAEEIONDBOIDONT, AEARETEAEAF
L7z,

3. REHR

RESNLZXEMOL 1T, EREEOKNERBICESBECETILOT. SHRE
XM%%ﬁ%ﬂﬁﬁhﬁvVN»@E%%%U%@&LTM‘Tﬁ@4ﬁ%bﬂWﬁ&%é
Nize WENBHEENENFRHASICS IV L EREEREEERDOBEICL VAR
MICEBHAIGRBIRNEBHZRDBBICEIDBOTH 5,

IROIE. FEB0s 2 &BMEEBNABEITHT S RI TV U EHEERIEEHR
REEG CEAVIR)IC X D2 BBITHRZIBDTH 3,

TRBWTIEHRE 1000mGy BEE TEHMMFA L L ETRIN TS, B MmER/Mm/N
WEOEBEZNA, BFHAFAR SN 2EF (BB : 94 Gy. H2 GyicbBnT
DEEKERZES ZEOKMEILRINTVWARANI EMS, EEMIGEVWVENEENTVS
HbDEEZEND,

BB, MEFIIEHRE 4~ S BICMRESE/NMEICED, TORARCEELTWS,

TE3FDHDHRETH S, BHREEM/IMTEDOBEZIZ. 670mSv RN 426mSv T
BEPD. 377TmSv THAE T ERRIN TV S A, 426mSv DFIZB W TIZZ DR BN
BWZ EA#E 1B TM/MIEE/NME). RUBWERICLIZAENS, FBFIZHES D
DEERT TS,

BB, MMMRBLNRSNZHESEbEENEZINATVS,
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MigmEFHABEBERIZICN TS RI 1 )T 5 X)L 7~ metaiodobenzyl-
guanidineMIBG)® IC L BHEBICRZ2DHOTHS. BEANOBMDIAHOHEROEEICHE
BHBELT, EFETRHRORNHEEDOHVBEEI N TN S,

EHBREETE < 1000mGy ZBAZ2HONIFEAETH BN, H X THRANE, 500mSv
BETRMO/NMIBOEECRWEDONENZEINS,

IVIZBHIgEY > NEICHT S, RIS 1) TSRV L5 CD37 HiEIC L BB EICHED D
DTH5, EHRIBBOLVEEINTBY., 2H5HE 400mGy BE TH HMmER/M /)
ROBPLBRSNTWS, LnL. HiCD3THEIZY /8%, BHICEHTZOT. B#
REZEEBELIVIBEVDOLEEAISNS,

4. £&H
RI%ﬁ%%ﬁtﬁﬁﬁ%@%t%mf%ﬁﬁ%5%@%@&K;9Tmamﬁhmm
ROBERZBVIZAESHTWARW,

2B, RIBREEIHDAEPSFERNBRBEICL 2 ELHATICRROL I 2
HRANDHDIEICHETHILEND S,
NEMEBEEZODDICX2HE
DBERT B LEREFICL2HE
MRIFGEN SRR BENOBWEDRE

% guanethidine(Y KLU U EZ& KT 0 v 1 —)ELYHE. norepinephrine ¥IZAKRHN 71
9 5. (ICRP 53 :329~331)
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I . Mittal et al: Phase I/II Trial of Combined 3! Anti-CEA Monoclonal Antibody and

Hyperthermia in Patients with Advanced Colorectal Adenocarcinoma, Cancer 78 : 1861-
(/=AU A% 2K, Chicago, IL]
- NRBE  FEBOHIEBEBNA. IO RREICL VEBERMEORD SN/ 6 Flic
BH#). BHERT BifmER=3,500/mm3, Ifil /MK = 105/mm3
- IRERRE ¢ B SANUVBIERRIEHEREE ) 7 oF )Lk
- BREE-BHRERE VTSR
- DERFRE - BKIR(40~42.4C)

1870, 1996

No. £Efh/ | B 5B B R (mGy) MERFA RIT—H8 /1)

H (6% | 2 i 5t FIMER(103mm3)  M1/1MK(103/mm3)
@ 65/ | 53mCi 198 1964 2164 EREE(-)
® 738 58 190 2215 2405 EHHHI(—)
@ 62/ 52 107 809 916 EHHHE(—-)
® 40/ 106 206 3825 4031 7.1-2.1 283—39 (&)
® 67/% 97 43 1769 812 EEEHE(—) :
© 48/ 90 70 1866 1936 5.3—2.1 258—58 ()

@) : WINHRHER 4~ SBITBIERZD, TORBRICEE L=,

II. Wong YC et al: Initial Experience Evaluating 2Yttrium-Radiolabelled Anti-

Caricinoembryonic Antigen Chimeric bT84.66 in a Phase I Radioimmunotherapy

Trial, Cancer Res. 55(235)5929S-59348, 1995
(City of Hope National Medical Center, CA)
- XNRBE  FEBODIEBEBSA. 34
< IREREE oY SAN)VHUEERIBHEHFES U

- 5B HHR B medical internal radiation dose method (MIRDOSE program)

No. e/ | &% | AR 0Y &5 | BHIRE M/ R A
% (o=t =373 B (mCi) (mSv)
® 47/% | KB | 5FU 7.5 670 |grade 1
6 | leucovorin 4B CTHH
F4 | IUdR 8@ THEE
@ 57/% | fFE | 5FU 9.5 377 |l
leucovorin
hydroxiurea
® 55/% | & | cis-Pt, FUdR 9.9 426 |gradel
- | leucovorin 1ETH,. 6:R TEIE
CPT-11 JFBBHIC X DI ?




Il. Sisson JC et al: Predictors of Toxicity in Treating Patients with Neuroblastoma by
Radiorabelled Metaiodobenzylguanidine, Europ.J.Nucl.Med.21(1)46-52, 1994

(2 H 2 K%]
- FPREFHRIERE 9 +10 A, (BHAERICTEE<25%)
- B #EEE  BI] 5 N)L metaiodobenzylguanidine(MIBG)
- 5B EHE MIRD formalism
A. 1B SX)L MIBG 31T 25034 - 8.02 H
1 No. £ E58(GBg/m?) | FINFRE(cGy) M /R =
25 MK /IME(103/mm3)  HB/IVET
@ 8.66 231 110 89 0.30
® 19.8 183 88 57 0.26
® 8.95 180 76 173 0.45
@ 9.58 170 84 131 0.45
® 9.51 132 - 116 0.29
® 5.07 103 59 342 0.97 .
©) 8.33 179 - 233 0.73
9.25 201 - 78 0.27
©) 9.92 305 - 10 0.11
B. 125 S X)L MIBG 1257 965034 : 59.41 H
) 20.0 105 69 16 0.11
) 16.1 83 55 176 049 |5
(3) 23.5 k 104 73 207 0.50
4) 23.0 133 89 58 0.25 | BB
) 3L5 118 82 7 70.017
©6) 19.9 105 69 43 023 | BEiBHE
(7 21.8 84 61 66 0.35 | BEiil
(8) 23.3 120 - 27 0.17
@) 12.0 119 80 204 047 | F&
(10) 295 120 66 6 0.022

(RIEVEAFR OB L. AEARAMMASIEZLAENASNEEEZ SN S,
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1000 3
S
S S
E —(50, 29=797) 8
g : 8
= * w
w s
100 hd ya— 2
&
log=3.23-0.0066¢cGy
10 - 1
1 , N . . . .
1] 50 100 150 200 250 300 350
ZHBR(CGY) B AEECBUNTRO .
1-125 MIBGI% 5.tk D /MR E D
1000
=
E
£
N
[=3
8
= KB
Z. 'S Py
= ¢ :
B
100
BMT —
. -~
L4
BMT
*
BMT
*
*
10
‘ 1 ] i 1 1 1
0 20 40 60 80 100 120
Tabl. OSIREVER, BMT: BEABHE. A4 'E. BUTERCEIR DGR £ 8(cGy)

I-131 MIBGIR 5 &> /MRF D
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IV. Kaminski MS et al: Imaging, Dosimetry, and Radioimmunotheraph with Iodine
131-Labelled Anbti-CD37 Antibody in B-Cell Lymphoma, J Clin Oncol 10(11)1696-
1711, 1992

- XS EBE  BHIIEY 2 NE, 12 HI(BEERICTERN<25%. HixTAHE-). 1HQ@Q)

FEESEREME(—) DIz DRI,

< REREE 181 SN)LEL CD37 £/ 7 o F )bk

- REB-ERIREBENE  tracer studies

(X7 K]

miE] MERBDDI SATYT

Grade O
Grade 1
Grade 2
Grade 3
Grade 4

X http://ctep.info.nih.gov/CTC3/default.htm.

No. Ef/ | BBV ON% BRER BERRESESERE Toxicity™
| SRR G (mCi) (cGy/mCi) (cGy) HifnEREA /R A

©@ 57/% | 9/3(HF, ki) 25 0.35 9 NA?*
@ 45/8 | 8/— 67 0.29 19 No toxicity
@ 40/8 | 6/— 96 0.29 28 No toxicity ®
® 40/% | 10/1(fit) 133 0.32 50 grade 3 grade 3
® 46/8 | 5/— 149 0.34 51 grade 3 grade 3
@ 42/8 | 12/40%, &, Hilit) 150 0.26 39 grade 2 no toxicity
46/ | 3/1(/%) 120 0.34 40 grade 3 grade 4
® 558 | 5/208,K%) 76 0.51 39 No toxicity
@ 6458 | 5/10%) 161 0.25 40 grade 3! gradel
@ 67/« | 110H) 81 0.51 40 grade 1 grade 2
@ 498 | - - 0.28 —

X : National Cancer Institute Common Toxicity Criteria

P19 HBEIETC, HEFRE §: RKOBEETOITHHEEE 1+ FHFROB

- ECOG* * National Cancer Institute
(Eastern Cooperative Oncology Group) Common Toxicity Criteria®
B i 2k ML /MR = i K i /MR

=4500 =130000 =4000 WNL

4500>, 23000 130000>, =90000 3900~3000 WNL~75000

3000>, =2000 90000>, =50000 2900~2000 74900~50000

2000>, =1000 50000>, =25000 1900~1000 49900~25000
1000> 25000> 1000> 25000>

§ : http://ecog.dfci.harvard.edu/

DIZBNT, MERFEADZ gradel TRARLTWSA, ANTWSEXEDTRITZW,
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! Levine DS et al: Immunosupression during spaceflight deconditioning, Aviat. Space
Environ.Med 69(2)172-177, 1998
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