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BISEFNVIRLYFEED ERR #H#EL. FROBEREEL DT, —H. Preston bt TEEHE
REFEDR] BHHRT 520, 1968 FURBROEF % AV TREBHRERIEET VI & VBRI
X7 EEELLRE, BFEERY) A/ ICEROREFISE L L DHRMoT, LL, Shimlzu o
#E. Preston SOMET ERR/Sv ILELILTEY | 18 TR b 08, #FTHFETZL
o e DITEFESH 0%BP L L X 5FEMER B D,
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5561 A. F1 #IEHEME 106 A2V 2T hepatitis-
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LWEBET, HBsAg DIBATH) THRALE. HRA
F&2100rad, 1-99, 1 >23WT, HBsAg BBiEmiR
sfERREelative risk, RRIIENER 1.9, 1.0, L0
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1977 5 8 B E T 2EM, EHICRZEZIT TN
HILE, RO 2566 A AHS EBEME L. 412
BEMNZ100rad B 0-9red ERTHE LT, &
2, BEROETORNRE 24784, HBsAe
HENERERREER CEEICE N> (3.4% vs
2.0%, 0.05°P>0.00) (3 1), KB, REOERID
WU, BRERREF L EREHREHICRTS
HBsAg (FEROE (BAEEREH > EREHGE
) OFEECOWTIHRHBICHRE Lz, v
RILBWTHHETIR -7 (B 0.1 pd0.05,
Ky p0l), BRERREH L KRB EHIRERI
Bt} 3 HBsAg BEROEDH EMEZLIFES 50
HAREEN, 0RULOER TR LSS T
NOESEATLEE TPk (50 ERlE
i : 0.15p50.05, 50 Ll &R @ pd0.1). BiE.
THEENRTRIEEBWT, HBsAg By R LIE
&, B TERARREA CRERITERICE o
(0.05> p 50.01), LdL. BV TIXBER
BEEFTBERRREILF, TOEFEE TR
fptpods (020.1), BRLT S L FEENHRTS
BEbHoTh, GREHBFEBVWTEERERL
HBsAg BHEEEFE W eV o T L, HIBH HBV &
BRRETICEENHO TV L LRy,
Kato 10k > TH b o10 & AU T IR & SELERRTEk
3L & OBMREL Neriishi BOWEICL > ThIF/FEh
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Neriishi bO@EEn PRA74 » 7 BIRSFIC X
DRI, M BRRESI SV THELTHYE
ERRETH D, Nerishi b LS, RESTEED, 1979
ETANG 198148 A T AHS F52H 5548 A %
4H84T RPHA B85\ i SRID B2 X 0 HBsAg O
FaATo T, HBsAg IBHER. HBsAg BBHEDA » i
RUEE L D RIG TR (p=0.001), i, HERITHE
M 0 BAETE < (p=0.013), RIBESOESMEL A2

DLEBITHECE B EMEFR L (p=0.012),
HERT L HBsAg BiEEE, HBsAg BikDd v X
EHE (Sv) ORKEBOEAEAERD bz
& THABP for trend = 0.024) (3 2). HBeAg lZ2\>
TIRHBERIREL L LI A LR, FEE N
g0l (P=0.094). HUREITRIT S HBsAg 5%
%@%ﬁ@%ﬁﬁmﬁ Fujiwara &2 & 2T bHERE
nic %,

Fujiwara &% 1993 42335 1995 40 2 ERICER
L7 6121 A AHS X#E -5 T HBsAg & RPHA
BICL>TRE L BB e YAT A v 7EES
FRA, BB, . £, BLER S RRET
ot CCRE L. TIEAR0M 80%7 60 F &
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dose-response fFRA A Hh72(P=0.036) {& 1), HBc
WHBHERIC-OVT Y, HBe MABEESH (P
=0.002) . £ @ AMBIEF (P =0.003) IZB-CThH.
Wb FEORBERISEF Lz (H2), Kato 5,
Neriishi b, Fujiwara i O 5TIFRE - HBY 23 B
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WEN S ZEFRLTWA,

HERS, HIRHICHBV KB LRSS, T3 Y
TREYRFWI LK <HMENTWS, HBYV 77/
FATBEBEHLIWVIICRTHIDAEILBIT S
HBV %+ ) 70z & A YBFHERBO 1BV ORIR
B, EMOATRBIIC LS LOTH) . HAM
KBTS HBY BBV Ty ) THIREDD
THTHD, HREMNHRERNBVES., EREEE
ZRTHHESLENoTEMEELH D, HBsAg Bt
BREFEBBRODOBEID dose-response BIRIZEIZHIE
Hlc HBY BLEDELREI- T LEFRBR LT
BIBE RV L H 5, BEEIBT S HBsAg
BBERITEME K& < (P=0.002) ¥, HBV % U 7THEE
SRS RER OB R B PRt D, HBY
POBSOREL HosAg, 7 HBe Fifk, 7 HBs #T
FEERETDH ZEILE > THEFTETH D, Fufiwara
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o it 2B LicH L CRBHERES ED L )
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KB SHREE & BIEFREREL L OBEEIC 2O
THEERIOTF—F &y FERWT, #RE 5%
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hOBFIY—THLEEDL vy ALD LR EHED
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AW CHEES HBYV BROFE L EEOFET4
By FESRAI YW TEREELRM L,
FEHBE . ERELBWNTERLERTAER
1.6609, 1.8877 Tdhoiz, Eic. Ay X201
b HBV BHRIFERE . HBV REHBETNLTH
5.264, 6.804 Thofzs HBV BIREICBWTHIEE
KRN THEERALLTWHREG LA HOD,
TOEEEE VAT (B8 ),
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B0 HCV B RN T OWREE AR L & SRk
RICEAEBOLEELTWATERE, HEVIE
HCV AR A b ORREE, 8 REEERIIH L TN
AEREMATRSRTEY . T L TR
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BY i T AR BROEEBIIOVWTRELE Y,
FRBVBICOW IR, &, &4, HEFIZON
THIE L7, 28 1993-1995 £0 2 EFIZ LS.
EECREDITFZI AHSH&F 6121 A TH B,
HERED 18%H 60 FLLETH -7z, HCV kiR
HEBROBEESH D VHEEOCRLICBIT 2BRO%E
EERL, SRR ERERSEROTEERT LS
NTW5. HCV HuiEiatesE, BAEREBEEVT
NHFRF TN TIERE LB LTERILES.
ol (BABIER=0.84, P=0.013), JREHIENIE
FEEg L TRREOBSBE - L XEX bV
W, RS TrRIENEE L B LT HCV BEREAEM
BYOTHL A, Lil, BEFCRTRE
ERETLTWS LT ABREErE< (WH28
fB). HCV HRERREM TE L TWh 2 BRI,
BURIIIHREBREL DI ERL, L Y
7o 0 BRI Y AZ 13 0.8l THB Y, T, g
ETHENSELTWVWAELTH, F0OR_v I 5T
Dy FAE =SB BT AED Ay T
DRSS LEELTE D HBY H AW ITHCY
BBl TWB D, $h, E4PRENRHE 63
o Kt 67 FTh Y FEES G B 72.9%,

Rt 78:1% T . HOV BBIEI AR 3 D%

HEROEBAIEH Ui Sharp b OWE LiE,

ELEAHITRIEIC BV CHBRARET & i34
2 TRV, FHEEIES TR BT
BREBETTH-Y, Bk, HCOVERIRE D
Fujiwara & OFERF ST ORI E TR
RBREOEHIRAETRP RPN TN S
5.

Fujwara HIFTER RR KT 5 ERBSRED
@y HOV HKIBIEE, HOV HIERIEH CHBL
oo HCV MEBESE, HCOV fulsiisvwithizis
WTHATHRE RR BEREHBREDEM L & bt
ML (BEE BT 558 : 3.04/Cy. BRI

BITDEE : 0.16/Gy) . BEEEWVZ2hok (B
#0154 95% Ch-1.05-9.02, 8 DB & 95%
BRERS ERTHRENFIC B,
THETEED 20 R VE AR Z R LT 358,
LORBEREE T o7 (P=0.097), & i,
Fujiwara b I HCV SRR E o B A IFREFRE
CREL CHEFRM L, BEFCBWTIEFER
BERRLBREOMICEROEDRERIGRED L
hizinote (RERIR 0.16, P=0.15) (¥ 3), B
FILBWChH, BHMBEE, SAMBEEESTHh
ROV THLIFRRERR L BEORICEROEDH
ERSHEBD bt fo (EHEBIES AR
0.61, P=0.57, & MMEREH : MEKA: 2.63, P=0.55)
(3 3). HCV kB ALY HOV BRID FET D
S EERLTE D HOV BN BB BT
b, ARBICHFEORELUSHHbhidoicl k
I HCV BRFICBWTHHTRBE L TRERE L
DEICGIENH D &RV AN T LEFLTNE,
HCOV Bl > Uik, HBV Bkl s B4, &4
BHORIT 05Xy Y 7RI OV TR AR
HEENCERT A LV I RRARBLARPo T Ei,

ClI:-0.05-0.46),

_ HCV BB B DFRARBEILOVT b, Buko

BEERC>WTHFEORRIIBONEN T,

HCV Bl AHS FHEE BT 2HIBRE & BikATE
BRE L OBEEITOWIERRIOT 4§y b i
BT, HRECHBEMHREAD T B (R
RLEEEEE L, 0.5Gy RigOEE, 050105k
BOREOT, 1.0Gy SLERR, RETHO 3 82)
{3, O VRTA vy S EIRSIFIC LY, REF Y
AREREBLES, WFhohT IV —ThHED
Fy RO EREZ L DR (EH3), RLT
— &ty PERBVWTHREE HOV BROHRIH
BOBETARI ST, FESERILSVTREL
Fo. TOBEHBY RREE IRV, HOV B Ic-
WTUHERE, RSV TRICEWTHEER L,

Ao HOV 8wl LoBEli 3 28 KR 2.7118
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TEEA LN 2T, Fiho, Ay Xk 2nTh

HCV Eiude gt HOV BuiEiEE T Th 15.057,

15.066 & 213 bhieds> e (a# 3),

UL, Fujiwara bOFI% T 19931995 Fic s}
DHEFHIRE 2 RICRENETETH Y, 80%HS
60 FLLETHD, T, HEL ZEELETHBF
EWVS D kAR D, HOV BRE B GETH 20 £
THREZE, 30 FCRE~LERTDLEhTRY,
1992 A b 1995 2 H T TOLBRBIEFTEEEH
EHE (AARTERESN DRIETRRE D 91.8%
ﬁ%?ﬂi?&é”%@ﬁﬁ%ﬂ@%*%%ﬂﬁ
EE~ER L. FREZEAIORN 10% PSS RET 5
M, RE CRIFRER LV BEE LTSNS Y,
Licdio T, HELM (19331995 iF) DETFHIC
BETHL. FEEEFOZJREERYOLDIC
REMED RN, FEZFAEEONA/ TS
DEEEENDH B, .

3. FEEF~OERIGTARBOEE

FFEE ST 2B OREIIOVTIL 1967 Fo
Beebe OHOMEMEITIILEY ., & OFEHED
H5, LrL, BEESE L CRIT S hciigitn
VW, FEEABIREEZREL DL LTH,
DA APER, FRIED, FAa—NEPOERR
TERRETHY., Fio, ERICE 28R 0@
REFELOTIHEL, F——F v 7 bbb,
HEAMEREZATLLELSIBRT 2 b O TR
v, FEEOREZEHRAEL2o70R HCV &
SOBETRTIE L 20T 1990 B L Vo TEL,
FREE~OERICH T HHEORERICET 2HED
2 <1 1990 LRI RS bOTHY | 1990 F
PRI & HIZES 1990 EURMOERNEZE<E
e, RERRTIBRERRERTHARN,
FBEERTTOBEMREEORRETHL, ¥
BRI B Tl BT DTS
FrEEIcgB A bit Cidid . BEME0RVITE

-..?__.

RAICFFRE~ LR L, AN & AT
HIEEECEEL TS, Z0L > RBArL T
BEERBICN TR RORRISIFROES
Mo T OHETROEELERLTL LWL EDh
b, —F. Tha~VEIFEEOTEE~OERIC
BT, bRETRET A2 —AEREOREEIK
%<m<\7»:~woﬁﬁﬁ%f£%7t}7w
Tv FRFFREL ke REEER LTV LEL
BRTWE, Thabb, vA VAL T va—AE
FBEECRIFRELOEFIIRIE TS, bHE
DITFRED T0~80%H 7 A WA, 10-16% BT /|
ol R, KESGHE VA NLIETH S, Fi
MLOHFIZERD L LTH, FEEIIFROES
BEORRTH Y., ITHRREEAEETHNEITE
E~DERIET, Lie# o, LB
FORE (VA NVAEFLTIRERYE) 21T
WA EEX bh, FFEEAFRIIER L TERRE
DREOCEREMET ZESNY LD LEEEL
B

a) BREID DO

1967 £51Z Beebe BIZ Lo Thshiz, KB, &K
0 ABCC 1 b 0 KIS (1950 42 11 —1965
£12 A) o 5EE & LTORFEL L B0

TEIETATRICEW T, BRLITEE L OBER

BTV, BB R (P=0.06) §5 LAERSE
hTWd W, —¥, Schreiber 51X 1961 £ 10 8 1 B
26 196745 12 A 31 B T 2457 FloFkphics
W 143 B (3 BHERE] 108 ) DIFEEZZ & ),
BEEHBRREL SRR LORCTEOEEELZ LD
7o (00D 2 (F4). &3, gk (EEd, &
1) S5 L. FROMEERDTORIESE
DEEFIORZTH T (BBl : PLOOL, RES
#:0.0P0.05), RIGOBXTEFEDRIRIL
ROEBERER TV R, EFERDRVEDDE
Lz (51861, & 100, FFEL%T0OHEHE



R - UATHREHE. EREEE, 2. BEE. B
HH, zOMORIIAE (IOSBRRRETRIR:
CAEEDRTWARW) LTBEERIEOBEEL RN
FToL WTHLOBRERLBW T L FEOREBERG
Edoic. LisL, BBOTEILBVWTIL, 538
MIFEZ & HRE L ORICHEDREN A b hi
(P<0.05). ML LEBAREERS RPN IHES

LbHBN, TNIHEFESIR A DML LN
B, Filo. REOTEREBOTREEFEEIC-
WTHBEOHBEMRLZ LD bAES, ZOBWRIITI
HLw,

Schreiber & (¥4 CRMRIE AL HAE CLITE
FRBT ORBENFEED LD S LERFE N ET
HBD, FRETFELR 7TV a—NEFEE L RES
LERSTLLHD (BFEHE BROCHOITE
BE E¥ER), bPIETREBEFERRSE
WE R, EFIAEFEED 107%7, Hik
N 2.3%THD 'Y, Schreiber OBRETIIEE, &
M OFMMENSE R (19611967 ) BT
B RFREZEAER 143 1 (PIAERRIERIS. 108 1) sk
LRSTE TITIT R % 42.6%. 55380 21.0%, TAE
% 14.7%. BAE 10.5%. EFEE 8.4%. oMl
#1.4%. BFE1.4% Thot, THbb, HEk
BB B\ ST EE ORI BT 5 5,
Mori D#E L mngiw&%biﬁim‘étbfb
A3d, LI L, #FEEREEIE Asane L 0HE
DIFEEFIRGT (196175 48) 301 BIDIRESTHE. #F
PRBPE T4.8%, FWIEHE 16.3%., FEHE 5.3%.
D 3.7% Th o7 %, Linhio T, Asano b DL
THAREICRRETFBEERE VW LIS T L bV A
72\, Schreiber OFE TILIL B, RIFOFHHIEN
SETFESH (19611967 ). Asano b OFEITH
B EER (1961-75 &) L BEFECENH D,
1961 45 1967 EOMOF—1_—F vy THREHY .
MEFEEOETIHBEZOEEROENERAT I Z
ELELWE IRBEDhD, REDWELEEDHERS

BEHEEORVRERETHS 5, LEXLT,
Schrefber D= 3313 B KB DO EBIEIFEEE
B 3FBEORBRRGICOVWTHERBEREED
BEERBKICRIERS Y, EESHIEELLY,
Asano HiX 1961-75 EOEICHER CTHR &L
FFEZE 301 e BT B R & TEEEHEL D
RICHEOEBEEA L dihoT (0.12P>0.05,) 2
(3% 5), RERR) CRERH TR ERE LTS
BLOMICEEOBAL ALY (PL.01),
BLE, BB C A & B T, Schreiber
b RATRE & TR EE R ORI T EORBRIR
EHEHIEN, kD SERBIOV TR LE Asano
HHEBDRERA A L Hidot, SRS
Lok, Asno bHBEERFEELOVTAED
RES 7 £ Tc s, Schreiber HITABOBER
SEBLbhdot, Sk BRANLOEN TR
FEE~DHRBI SV THEHRBEE LT B ¥
SHEVTH, WRERBSRREDhEN T,

b) RE»GOSHT

mmmUBml%mqwsﬁoﬁmﬁéﬁééwﬁ
M B LA O RE CRE LoiiEE 20,777 Fi
DWTHE® RR & HuRERE (DSR6) »OMEEIC>
VTR LE P, Shimizu 5 OBEW BV TRIERE

W EBEEREE 4D FsRiE D IERNIT 38T 19501965,

1966—~1975, 1976—1985 0 = EHIM > 1976—1985
FEORELBTHED H S5 WMIMERBLA DR
FCHELD RR BHRERMNE b EF L ET
H5 (F4), HEHES 0 FELEOEMNTE, =
DERIARS NP oT, REERINT LR
BoFERBA LN, FEEE RR HEHBRRES 40
RERHOWEE (FFEEE 281 #) 1220 T 1966~
1985 RT3 H DIFRELFERR L HRAR L OBICT
BOBRBRE (PIE : BEBET /N 0.003, BF-—K
EFN 0005 (+,4), ZKRET NV 0.001, HE-LE
VMEET L 0.002) & F & #7-(5% 6), Shimizw GO



SR EICR T OB EEER @b
T3 EEEZF LTV,

& 51T Shimizu H X 19501930 EOBICEEL &
ViR BN DERTRE LER 27,117 Filic
SOTER E -7 HEEBN RR DR E (DS86) S
KW THEB-CRERRIGETFVCL VBN LE
', FERRZETE (920 $) -0V TGRSR U R 2~ (ERR)
B EDBERRS AT L7 (ERR/Sv=0.18, 90% /S
[# 0.00, 0.40) (& 7). |

Preston &l 19501997 & (A A LIS DFERICH]
LT 1968—1997 4F) DR O FETHIZ-2 VTR &
7o foBRBD BERR MFRE (DS86) RIS 2V TR
BREFISETFAERBOTRFLE Y, 18R X vhn
BHBLUNORETHRCHICOWTIEERE & 2o icik
B> ERR W& (DS86) FEORFICE Lo T,

e ATEE | OREERAT DB, R
15681907 SR FET LI EREETICRBE L,
FUREEFMITEERRHESE (BRI kn 2IA)
DEUADEBICE BEN (HE0) SR
BEEIRE X W E L {Ed 0T, ZOER 20 EETHE
HL, 20 F0Bb D ICIEL LY, Jhidhiiasis
Mo AR ORBOTRENHD, TI T,
MRERRETS) OFRBZRAT HIDIC 1968—
1997 £ 0T EEEIRRS B4 D ITIEZER 567 iz
VS ERR %4254 L, ERR EORBRISER L
M (ERR/Sv=0.19), S0%{EH KM 2-0.05,0.5 Th-
2 (£8). LIEB s T HELETWAR, L L,
Shimizu & 24845 L7z ERR/Sv (0.18) & Preston & ¥
4 L7 ERR/Sv {0.19) IBEHILTH Y, MEORE
ELEERCBVTEDREREEH AT LK
FFLTCW S, Shimizu bOBETCHETHobon
Preston b D#RE THE T e - D IUESIKAS
B A0%ID LIm L R B EMNR S B,

L E. 2E SO CR., Shimizu 60 & 38
-TRBERSETUCHRERFERM ) A7 EFED
SBFRSE S & I, Preston BICE B TEHERA

_9___

TFHDR] 2EE Lo, 1968 FLIEOREHFE RVT
BRERERIGET ML DR Tk, ARORER
[BEkHE DRI, IR~ L 31T, Preston
GO BT 5 BEBEHOBRIVERNZOBIICE
BEEERH B, LicaoT. EEDHOMFICR
WC S IFIRZEIH5 5 BB Y (Kon T
. [BEREFR)OEEFRN Ll L OZHE
ORFEED, WRERFRLED IS OMITE
BONERH D,

c) BIREICTIY BFEEONE

FEE*EH I BETEBORBRIIEETETH
B, Ll #RE BT 2ITEEORREICER:
HTIWRIT AR,

bRAECETAEEORRE LTELEEDS
WORCEFR A LA THDHHB, HCV RtkoRlE
FR—ARE LoD 1990 &£ 5 Th 5. CRUATRE
OB Y AT Aok 1983 40 B AR
SRBITBITBRRF— L RP 0 ATHBEFL
TANA (HBV) 23.3%, B 40.4%, 72—
32.4%., O (BTREMNEFR. FERIEBHERF
LR E) 3.9% Thoiz, 1991 iz 5 B AR
RO BEOREMERCET AR AL —
YRV AT CEFRY AR (HCV) 49.3%,
HBV 20.4%. TA-2—;1-12.1%, 3EB 3EC (NBNC)
11.2%, ZOfh 7.0%Th-%, Thbb, 1983 &
LRTCIEB B & B s N FHEEOKRES . 17
Nzt L B SNIFFEEOS < i HOV
HEEEX b, 1998 £0 B AFBEESRKECHE
BARAF— BT ARERSh, 1991-1998
EDFFEREILDVVTIE HCV 65.0%., HBY 12.0%. -
T 2= 13.0%, NBNC 4.3%. HBV+HCV 1.2%.
O 45% ThHo7 P, TA—AEFEEL
HOV iz X 2 FFEE OERI, HCV B X 55F
WL DBEBAIRE & 2o 72D HCV FuiEDBE
TREE o7 1880 ELUETH D, 1991 £, 1998 4



D AFRES KRS BHBIFRAI -V FI T L
D7 —F PRFATRIFREOEBLH TRAEET
ERT—HEBILNB, ZOF—Fhbik, B
EiLB i 3 TEEDH 0%II VA VAT H D . B
B & LT HBV 3B L, HCV SEmoEmicsH
5o MEERBETETORFRETHY, UANVA
EREtEOFRE B TRIFROESHIEORMTH
5, FROBHENRBVES, FELE~OERILE
AN
Asano HiZXhiE, BB, BHEIZHWT 1961-75
FEORNCHET CIT o I aREL K ER O 301 4
DFREFRPNCIVT, 231 US>V T HBs HLUE
DAERTETH 720, BERILES, BRFTE
NEN 18T, 184% Thok W, Z OBMESR 1983
£0 B AFEESRSIC BT B ITRERENERIC
BT3RRF—2 RO T LD 23.3% ERERE
A,

RE BT A FREORRCET @A~ B
R FREORE & LT Tn5 &1
SRUEEFELIE I, .

4. BRLBETRA

Gregory Lt 1128 ADBME, 1867 AD&Ltikig
FROWTIEE TR 1965/4/12-11/13, R CiL
1965/5/2-11/2 1= 3TEI|DITHERE (CCF, ALP,
GPT) ZEH L ™, O 3EOREFZEOVWTh
PR EHEORERED 2 FL EERTER QR
RO LD G OER (<1400m, 1400-1599
m, 3000-3499 (FE). 3000-3999 (EM) ). #ig
HETISHEROFE TR L, BFEER
FHEADKZICH LTROEN b OERE, Sk
DEE, WIThbLEEOBREE I o, B
FEHRIRE L OMIC L REF OB DWW THEER
ZohizdoT, IWOBREFROWThHNER
EoEEFED 2fFU LETT 234 EFAD 5 B 172
O DO THRBRBEV TR TH - 7255, FFiEE

RBEETD LB TEQIT 29 EFAITH 7D,
WIROFEIC L AFIBERBIBROBAENDERS &
D HRAENoR, 10 FlIT YW THFERRTETH -
7238 “radiation hepatitis” ZFTHIEAhoT, U
EOFERME Gregory BEBIIRH OO SHTE
EEETIRERRVEERLTYNS,.

Wong b 13 1958 A5 1986 FFOM D AHS EFB
KOWT, HRETBTHHFERBO RR KO0T

EOBREBERERHIHDE I BRE LI TOER.
BIEFFES - FEE (1027 ) © RR KOWTHE
DB B IERIEFELIZ(RR ¢, =1.14, P=0.0065)" (3%
9), Yamada &b 1958 4E 5 1998 £ TO AHS =%
BEWLSOWT, HBE BT SIEBREBICO>NT
linear dose response B B E I RIZHOWTHRSL
feds, BIERFRS - FFEE (1774 #) KKBWT RR
LEREREORMIAGTEORBERIENREFELL
(RR)s,1.15, P=0.0010) * (&£ 10. B 5,

Wong b MR, Yamada & ORIV T . chronic
liver disease and cirrhosis (FHERTATIXAFRE LT

MBMETHRE - FFEE BANLRTHB)EV I E

BHFAV—RBANLNATNDDE, FFEZ (cirrhosis)
L IBERFE R (chronic liver disease) D~—2T 1 .
BELEEREIT ITY —TH S, chronic iiver
disease and cirrhosis & L7ciB& . cirrhosis O8I %
FETRETHLSH, ZOXHRBELD Wong D
%‘ﬁi”_\ Yamada % DFRILITEB T D chronic liver disease .
and cirrhosis {3 chronic liver disease (1BMEAFRRB) &
BRTLONEETHS D, BEARICBYTHAF

CBEEMERTERLTVWEWNE, b LAREhNE

Schrziber 323, Asano 3%3C, Shimizu 553C. Preston

FRX L OB OWTHRIIT O ERTELSTHS

. Je

Yamada 3300 LKL 1986 b, EHOF LW
HIAL b P, B EE LTESETERE
TR EWSET A —EIERFFOENC XS b
DTH Y., BEFFRE L = — FENLEFHD 69%2



ERIT CHhotz, Yamada HIZ447-ICD OERICL
Y 1986 {FLIRDBMEFRSB EAERAIT & BER5IT LIS
DIFRBICS T THEBOESERI LY, FE
TESDBIEFTEERE TCIT RR,,=1.14 (P=0.054,
05%CI:1.0-1.32) Th ), AEORBRIERSH S B
EIMTONTE, EETHEY (BFERFEELR
RLTWE), B (445 5) KonTHS
RR5,=1.16 (P=0.073, 95%CL0.99-1.3NTh D, HE
T ol FERAEMELCSWTIL suggested
EERLTWD), BRI LSO FEE099 #l) 1o
TR RR,,,=1.06 (P=0.64, 95%CL:0.84- 1.40) T&
D, FEOBELLNEEFE Lizhoi, IBEERTLS
OFEBDEETANVAETHB D, Yamada 55X

(2004) (T HRF T RR,, B LUFEEI., B
WRFLLA DIFR B & Y BERE T C&ELS, '

Wong BA3L. Yamada SR OBHEFFRAN A5
EBIRENTWN, BETRBEREDIRE
A ERHDWTEREBEHLFIETH S, Wong S,
Yamada 33343, 1958 £ 5 1998 £ % TOEFICHE
THRMTHY . KERHSTAREREALHD L
Bbh3 (CRFROBEMNAREIC2 o7 ork 1990
FEUBTHD), BEFRECHEL OEEOES
MHBH, Wong i, Yamada 3830 TR E NIRRT
ROFEOHERERD, BEFERILSELS VA
2 HEBOREREERBLTHHOMEH LI
TAHLERDHD, Yamada ML TIIAETHRICEL O
FEIERFSSENTBY, Lab, RR, B L UZ0OH
Tk, ERFUAOFFREE RR,F1.06. P=0.64)
L VSRR (RR=1.16. P=0.073) CTHW,

FET N 2 —NAERERSF ORESIH#F L LTI, B
ThbbLREAREW L AEHARORX DO
MBI HEA T B AEABE A L. FHEAIC
Biia b)) FERBREESND D EEL
LRTHE, T har R 7TEEO:DICIEEES
IERET Uy BEFEES O L) 7 Y £ Y RAERMST
ETAETEELLHBB. ZOL S REEHTRE

BT v a—LHERTEEE ., Reye iEfREE, S{EHER
JERSFT. BOMAEECALNIDOTHY, BE
ZRICBVWTEST SRR OZ REMICES BB
BT b b7 A2 —AEEHIF TS ba v F
D 7EERRERREHEZB LW RNEEILRS,
R KIck DB EREREATRLZ VL OR
IR 5 B R Tl B, FE7 v — L AERSREITF O
RIZIEFREES bR bH Y. FET A=~ EIERS
#¥7% (non-aleoholic steato-hepatitis, NASH) & FEIT
. NASH B CRITEE~ERTHEMN b HA I &
b, %ﬂ EHRZEDTWD, DHEIBITSAF
BEORBINSECIRIET A= — VRS S DE
RUCEEIFBIHCAFEEICEENDI EE R
bhd, LasL, EBIECRATEEIL 1991 E0OME
T 11.2%. 1988 £OFE T 42%THY ., PHEET
PV EBbRS,

Yamada SO ET. RR,, B I OFOFEMEM,
EERARFIC B W CREIAIF A ORTRB L D @ ofeZ
& D IEREBREIFRECED TSRS
EZbhb. CAPEILFRBEHROBENTHIC
SVTHSERHT BLRERH S,

" D. BE

AR TIHBRESRECEENEET 20
EOMEEREETTLE =05 THik, UL
205 LTHEROZIC L > TREDOFEE MR
DD E DOV T, BRABHERIC X5
FEETSBEOVE U LILT ORI ED
BHTEN LR SN, SEFEERRIL>NWTH,
BWE BB LD, e, —ARASICi O B
OPIE L B L THRABRBE L BA b Ta kR,
1950 EFE TIz 40-50Gy #BL 35 FIHEHNE
AR OB EREL 2 & BHLMhC S, 19608 -
EITICik. IR HSTREA, Bl anEst
BT OEESBREENELIKRoTELDT
HY, EFEETRESNIBEDEWERANRE



TRFEESER SN TEEREV 2 Z2 6Nk,
M Ll RERTHACRENES 2586, K
HBRITEEDFEERE S D LERSH 5,

BEEN AL AR, TrAa—0, REEE (BB
bED) RYRLBZFESEICH L, TORBRER,
FEDERICT O P OFCEET Wiz T
HEMTORTEL, BEFRKVA LA LBMRE
B o T, BREIRBWTL. BRECBTS
BiEE (v VT OBERENEL, SRETH
FEBARRT LT nEELbRE, LEL, &
CBERE (Rv V7)) KB AFESOREICHL
TREEZEXRW, Thbb, %+ ) 7T{HEIKF
REBET D IDEFEYRE EEDL Y ROR,
¥4 U TILOBERFRETRNEVNI ZETHD,
TOBEKTE., HRECEBRIEMHFANEI LS
TWEBbILD, — . CEBFREUANAITLBRF

BEI VT, BREIEH SRR, FE

FRE. WTHILH L T HHR0REN L EEILL
bhiadoit, BERTRVANLRXx ) T2k
ERRROFHERY, HELHOBRBRIIBO(HET
HY RARHDIBRTRS Y Y TIRETH S,
IO LSRR MORBEOBBEFEETHHT
ERFHBLTNS, —F., CEIFFE YA LV AFER
- BESIERARIOBRETHLERTH Y, Erisdnk
VBWTEEHRORBEREET TR, 82
KK LIRS CRRERER L bR A A HERT
WENTEY, FFREBREICKT 2 BEFRY A
SR L CEBTR U A VA OEITEHRIC L5 REEE
FRBRL TS TEEA LS,
BEITREEOHRKBRFEETHS, LnL, 8
MRS T < THEE L 25D Tidy, Tk
EOBRENBROBEIITRE~LERT D FHES
DREIFFHERE. FARICE > TEETETS
5, L L, ZOFRICOVTERLERERRN
B, FEEORESBVBAFES~LEEBTS
EVWHEWRTI. FEE~OERIFEEFORE

(T4 VAEFRICBVWTREBEISEZEBLTHS
R END, TEEERBOFEFIC-DNTRE

. Fl S UEEN & DR 5 5. TR b O

¥ Schreiber &, Aano HOEEHMH B, BEFLOF
BRI\ THE Schreiber F “5 9", Asano b “7
L” T b, FEEHGOMRFIT Shimize HOH,
Preston b D—#HdH 3, RERIEOFEMEIZSWT
{3 Shimizu b D& 1 1 CTIX 40 FHRBOEMICOWT
“HoT. BE2HTRAEMNAFEDLRITT BT,
Preston &L “#2L" C#H 5, Preston b d)ﬁ’ﬂﬁ’(‘%
EMAERLEDR BELEFE OREE IR

3BT 1068 ELEOERICIRE Lise DO

PRSI L BTG 55, Tk, FEETHE
NEFEORBRIES DN ES. BRFRD A
WABRIL L AFEEOREREDORMTH S HE
EbLH 0. BEFEYANARREC L IFEEOR
ERISICOWTRMST 2 LERH S, FEREIHT
SHAROHBILBTHRETH. wWThitk\ T
b THRERBOBTS 2 Eh Twvizyy, REN DA
WaETOLERDB, b I—2DTTe—FLLT,
CEIRFL 7 A N ABIEIC & BIIEFFR G CHiln 72
¥ CRIFR 7 A M A BE DA R RE R ER] ¢
b, FAEORMARBEEBF L, FREEEE
TOHRMCOVWTORBERIGAHTT S Z L b kD
RELLTERETOILENRL S, VL. FTELTER
CHT 5 RHBOBBIC OV THB SN EBREANS
¥y, ‘

Wong 830, Yamada B8 X CIBEMIFEEROER Y 2
7 BEBORERILET L2 LIZRRERN, L
L, BESLEEELEV. Wong BORLEED
T, Yamada b OBIITHNT, BEHRICBLTH
FREEFEPR ISR TN, bLRIANIT
Schreiber 3. Asano 3823¢, Shimizu 3R3C, Preston
RELEOBELOWTRHTHILBTELTHS
5, BEFREOREICIEL2bORHD, Wong
B, Yemada XHTTR ENCEBHFRADEED



BRFEH, BEFERICEENDV M2 SRS
DREFHERBRLTWAOCHERLMITBHE
M B, Yamada B TIIEEAT T RITIIE < DEERGIT
BEELTHBY, Lavd. EHFOREREE
suggestive (P=0.073) LMERENTWAORIL,
BN ORBORERGIZFE CII Rl ok
{P=0.64), X, FEHIFRE DO TTFERGOER L
FXbR TR, FEEERTHEALHDIT
ERAML o (FEFT A AERETEIT A,
non-alcoholic steatohepatitis, NASH ), NASH & @
BB W TIEITORBERMT 0T, RS
QE?%%@#:K#’LI#&%‘?‘ HELBEBH B,
FEFOEREERECHET RIS ORP
BB, EHRROATE Y, 2006 EOHRE, #i
ETREFRTONGEEEE T F L5, 5.
EFHIRE NN L. BBEAEDLEZ NS,
D) RRERCREFERE eHRE LGS,
RERALTARDDPETRIENRS D, O8I
WTHL, R Y A L ARRICR T S EROEE
DETCTFA ZABvarLic@bBB), LkdaT,
BEICBESLIEMC T, RESH. Sils
B SRR RLETH S,

HRBAE

B EEESFRNE MEHR
RS R B B PRI 256 KEFME
KBTI R SRR PR
B R I A R Bk = -

RERESIFL AR 7 —HESHER BPEX
BATR R BT R R T SUR BRERT

R
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5 1. HIREHATRS., #WigHhk HBsAg : Adult Health Study 1975-1977
(Kato H, Mayumi M, Nishioka K, Hamilton HB. Amer ] Epidemiol 117;610-620,1983)

. Fotal ne. o, Ko (%) No. (%) posikive per Liter Statistical
City and dose {rwd} of subjiects negative positive 7 o o = o
Hiroshima
0-9 ' 710 899 11 ) 1 1 1 B
(1.51 @.1} (8.1} @.1 oam P> 010
100+ 570 556 14 5 o 1 8
2.5) (35.7) . om (.1 7.1
Nagasaki
0-9 643 827 16 3 2 0 11
. (25) {18.8) (2.5 0.0} (68.8) 0.10>p>0.05
100+ 643 615 27 5 2 1 19
{4.2) (18.5) .4 3.7 £70.4)
Both cities
0-8 1353 1326 o7 4 3 1 19
2.0 {14.8) (1.5 3.7 ti04y 005 >p>0.01
100+ 1213 1172 41 10 2 b4 2
{3.4) {24.4) (4.9} {4.9) (65.9)

* Perqenta-ge pasitive of the total number of subjects,
t Perteniage of the tolal number pasitive,
£ 3* test for difference in positive reactions (titer »332) hetween 0=3 vad and 100+ rad group.

g2 BERb, . 9. HEHEY. HEEHBEL HBsAg
{MNeriishi K, Akiba S, Amano T, Ogino T, Kodama ¥. Rad Res 144:215-21,1995)

Subjects HBsAg+ Peretntage O3dds ratie® 95% CL
City
Hiroshima 4459 66 (.5 10
Nagzsrki 2089 63 [Xi)] 18 13 26
x3 {or homopeneity = 11.0 P=0001
Sex
Male 2261 51 {27 iQ
Female 4287 68 (1.6) 0.6 04 09
. X3 for homogeneity = 6.1 P = 0013
Age ATB (yeaes) . .
0-% 832 10 (36) 1.0
10-15 2145 42 20} 06 04 09
2029 1500 27 {1.8) 0.6 04 10
30-39 1251 2z {1.8) 0.6 03 1.0
240 820 B . *(1.0) 03 02 0.7
x3 for homogeneltly =99 P=0.043
X} for trend = 63 P=0012
Radiation dos= {Sv}
a-0.009 27186 0 (LB} 10
0.01-0.49 2145 . 34 (.6 19 Q.6 16
05-09 920 21 (23) 13 03 21
21D 697 24 B.9) 18 11 30
x3 for homogeneitly = 6.0 F=011
o forwend «5.1 P=0024

“From a Inoistic reoression medel incomarating the variables reoresentine citv, sex aod aee ATB 2roups and radiation dose zrouns.



TIHOVIRRE HESEREOKRERL
(Fujiwara S, Kusumi S, Cologne J et al. Rad Res 154:12~18,2000)

TR=T ﬂﬁézg/%iﬁa RARI o
HCV B1% 208/5,577 0.16 - -0.05-0.46, P=0.15
HCV BB 4E (1B #1B) 20/205 0.51 ~2.19-4.09, P=0.57
HCV f3i% (ki) 166/339 263 ~4.64-14.84, P=0.55

=4 B, & BRAHGELHELERE
(Schreiber WM, Kato H, Robertson JD. ABCC TR 17-69)

1 d
ClassiBcation Total Dose estimated MR R rad ) T Test
S8 et 09 1033 47479 180+ ‘;F B‘;“”‘ HEAHBRE
Total Observed ME i 108 37 1% 20 9 3 hd
& Expected M 108 68.1 18.9 118 4.9 2.3
O/E BN /HFRY D.84 101 - 1.69 1.85 0.69
Autopsies SEES 1922 1208 353 219 84 58
Hiroshima Male observed '
g} = BnEH 52 30 12 & 3 3 Sug
OfE MEN /A 0.84 1.38 1,18 1.87 0,95
Female observed , .
ES BEN 28 11 5 .4 4 0 =
O/E BEd/ B 0.64 0.80 272 3.03° 000
Nagasaki Male observed .
3 B WERY 18 11 ] 3 2 2 NS
O/E WEN/FRIEM 117 0.00 1.18 1.69 073
Female observed .
ES HEY 11 9 2 3 \] 1] NS
O/E MRS /BT 0.86 1.09 2.36 0.00 0.00 ’
**01>P. Sug-10>P>.05, NS-Not significant. FRT 2w
% 5. HIEHRASE LB EARE, ERNRFBETESRE
{Asano M, KatoH, Yoshimoto K et al. JNCI £9:1221-1227,1982)
Prevalence, No, (%)
* teat
Histologic type - T85 DR, mad
NiG
i} 149 50-99 100-189 =200 - HF
Posthepatitic 1 {661} 38 (4.01 51 (3.54) 16 (6.55) 6 {3.32) 10 (5.26)
Postnecrotic 9 {084} 7 {0.50} 18 (L05) 7(262) 4(211) 3{157) . -
Nutritional 3 (0.28) 4 (728} 9 (D.52) 0 o a
Total, all cirhosis® 84 (7.81) T2 (5.14) 93 (5.36) 24 (8,77} 11 (5.98) 13 {5.72} Suggested

“L=Xnear increase with dose [one-tailedy; "=0.01<P<0.05, Suggested=D05<P=D.10,
* H=lomuogeneity of dose regardiess of pattern; *=0.001<F20.01.

“Fotzls inclode 3 posthepatitic cases and I postoecrotic casa classified in “nnkmown dose group” that wezre excluded from this analysis and 11
cases classified as “other cirthosis” {s2a table 3).



# 6. WIREFES 40 :Fﬂe,mw%&ia%%t_a‘alfﬁﬁiﬁﬂ mﬁﬁ%uﬂmﬁﬁz-;ésﬁtﬁﬂﬂﬁéw
BERT (1966-1985) :

{Shimizu Y, Kato H, Schull W] et al..Rad Res 130, 249-266, 1992)

Radiatibn dosc (Gy)
Test (P valusy
0~ 050 (00~ 200~
Total 0 045 pag 1.99 259 300+ Homogeesity L 1G Q ihy
PenOn-years at sk
935269 422205 433830 42290 23,133 3037 567
All disezse cxeept No. 3109 1457 1382 11 82 M 33 :
neoplasm and RR 1.0 098 1.09 095 137 L83 0901 0004 00002 {—, +*" 00001 0.000(
blood discase
Circwiatwry HNo. 1764 789 798 B9 45 n 1%
’R 10 1.00 .06 094 (.69 15 083 0.0z 0.002(— +% 0001 00002
Stroke No. 3 407 395 38 2) i3 o
RR Lo 097 059 084 LR 1M aas 001 000F{~S= +*, DA0F 0004
Heary No, 280 382 403 51 25 10 ] '
RR Lo M L¥ 18s 152 192 0.38 007 0.82(=+) 004 a4
Coronaty heart discase  No. 363 134 150 19 ) [ 4 .
RR 1.0 135 125 092 257 21 003 o1 DALY N ] 005 D.04
Respiratory Mo, 276 03 146 18 2 2 k}
RR 10 140 1.64 031 LI 1% 0.007 043 026 (~, +y 0.48 0.14
Digestive No. 455 208 19t 27 15 3 10
RR 10 0,96 129 122 02 3R G021 0002 0005 (+, 4} 000t 0003
Liver Cirvhosis Mo. 23] 132 il ] 2 3 1
RR 1.0 0.90 1.39 LIS LIS 39 0.02 0003 0.005(++) 0001 0.002

= Significznce for homogeneity of 10 dose groups regardless of paticrn, frced linear {1), Jinearquadsaric (LQ)Y, quadratic (Q)and linsar threshold (LT)
models. Threshold dosc is assumed 10 be 1.5 Gy,

* Signs in pamntheses for LQ are those ol 1he regression coefiicients 3.z, ths linear apd quadratic teams). Thc statistical significance of these coefficients
is also shown. ™+P < 0.10, *P < 0,05, ™P < 0.0,



# 7. MA NS OIEBREIC & BRTNS & CIELERIBL U X5 (ERR). 1950-1990
(Shimizu Y, Pierce DA, Preston DL et al. Rad Res 152, 374-89, 1999)

¥ H EH ERR/Sv 90% A HER Pla{rERE®D)

E#H 7,859 (29%} 0.09 {0.02, 0.17) 0.02
=il 8,887 0.03 {-0.08, 0.14)
g des 1,611 0.07 {-0.09, 0.25}
F it 2,561 0.20 (0.08, 0.35)

DHE®R 5,826 {25%) 0.14 {0.05, 0.22) 0.003
BREREORR 2,362 0.05 (-0.06, 0.20}
SNEEDER 1,199 0.21 {0.00, 0.45)
7 ke 3,265 0.i7 (005,031

IR R 3,163 (12%) 0.i8 (0.08, 0.31) 0.005
B 1,828 0.20 {0.04, 0.37)

HAREL ag7 0.08 {~0.18, 0.45)

FOf 928 0.19 (-0.02, 0.43)

HitEER 2,742 (10°%) RY] (0.00, 0.24) 0.08
B 520 ot {0.00, 0.40)
S 4720 - T 1.822 0.07 (0.07,0.23)

o2 rnd 1,705 (6%) -0.002 ° (-0.418,015) >0.50
B 1,368 o.01 {013, 0.19)
EJo5 337 ~0.07 (—,0.29)

Sl 4,822 (18%} 0.01 {(-0.08, D.11) 041
R hS 551 0.003 (-0.22, 0.30)
=& " 1,908 0.09 (-0.08, 0.29)
Ot 2,365 -0.02 (~0.13, 0.10)

=l 27,117 (100%)

PLOHTIY -l REREOZBR LTS 22556 (88%) FEEN S,
PIOAFITY—E, DFRSEDARBEEA TV S 1,787 (55%) FRTh 3,



5 8. 19681997 FSH T A A LN DEZOTEREESHBR Y R
(Prest_un DL, Shimizu Y, Pierce DA et al. Rad Res 160, 381407,

. s BEBICEELE
x 1 Sv 3= O ERR %tﬁr‘ o
HRABLADT AT OES (001-139,240-279,290-799)  0.14 {0.08;0.2)° 14,459 273 (176, 375y
HEES (390-420,440-459) 0.17 (0.08; 0.28) 4477 101 (47;181)
- EAFED (430-428) 0.2 {0.02; 0.22) 3,954 84 (14;118)
PRFREHES (460-519) 0.18 (0.06; 0.32) 2,266 57 (1d;98)
g (4B0-487) 0.16 (0.00; 0.32) 1,528 - 33 (467)
SHiEBES (520-579) 0.15 (0.00; 0.32) 1.292 27 (0;58)
FEE (571) .18 {~0,05; 0.5) 557 16 {-2;37)
FESIE (001-13D) ~0.G2 (<—0.2; 0.25) 297 -1 (~1415)
85 (010-018,137) —0.01 (<—0.2;0.4) 237 —0.5(-2; 13}
FORMOES © (240-279;250-389,580-799) 008 (-0.04;023) 2073 24 (~1%;64)
BRBAE (580-620) 0.25 {-0.01; 0.8) 515 17 (-39

=1968 M5 1997 £ COROAEEBEREI BT EEL
b S0%{E R
CInEER L UEREDES L

¥ 9. 19581986 EI- B 1T HIEBEBHR ) X DR BREIG
(Wong FL, Yamada M, Sasaki H, Kodama K et al. Rad Res 135:418-30,1993)

Na.

Estimated AYCIZES TReEss Attriputable
Disease P casts RR a1l Gy risk % H* PY Gy* Tisk (%)

Hypertension 031 4353 1.02 (0.93--1.08)" 630 (—5.62~12.86) .5 (~14-4.6}
Hypentensive heart diseate 078 1697 0.99 (0.94-1.06) —0.84 (-6231-5.11) . =0.7 {-5.1-42)
Ischemic beart dissasc 0.37 1040 1.04 (0.56~1.13) 195 (~2.16-6.5T) 26 (-2.5-8.8)
Myocardial infarction” 0.32 77 1.15 (0.8371.62) 053 (-0.65°-1.24) 10.8 (~13,4-37.7)
Ceclusion, stenesis 0.51 233 0.95 (0.83°%-1.13) —0.65 (--2.08%1.46) . —4.3(-13.3°9.7
Aortit ancurysrg G980 117 0.97 (0.83°-1.33) —0.18 (-1.23%-1.63) —21{—14.0°15.8}
Stroke 0.65 280 057 (0.86=1_14) —0.47 (—=2.13-1.78) 2.6 (-11.6-9.T)
Thyroid disease £.0000 BO3 130 (1.16-1.47) 1196 (6.65-17.64) 16.4(3.1-24.2)
Cataract 039 287 103 (0.97-1.10) 336(—4.17-1149) L7 (~22-59)
Gastric ule=r 0.70 714 1.02 (0.92-1.16) © 0.92(—3.50-6.00) 14 {-53-9.2)
Duodenal utcer 0.16 97 0.89 (0.80°—1.05) —2.06 {—3.50°-D.90) —7.7 (- 13.5°3.4)
Chrondc liver discase and cirrhosis Q.0065 1027 154 {1.04-1373 192 {2.09-14.28) 8.1 (2.1-]14.6}
Cholclithiasis 0.89 633 1.00 (0.91-1.10) —0.19 (=3.05~3.14) —0.5 {~T.5-T7)
Calenlus of kidney and urcier 0.30 206 1.08 (0.94-1.30) 0.91 (—0.72-2.95) 6.3 (~5.0-20.7)
Uterine myoma (femalks) 0,0000 707 146 (1,27-1.70) 2442 (15.00-34.55) 20.3 {12.5-28.8)
Cervical polyp (femates) 063 AT 1.06 0.84-1.38) 1.16(—~31.44-7.0%) 30(-8.8-17.8)
Hyperplasia of prostals {males) 0.89 217 1.01 (0.88-1.22) 0.12(~1.32-2.08) , 00{-5.1-153)
DPementia - 052 84 1,11 {0.82°-1.64) 042 (~0.74°-1.96) 7.1 (-10.6-33.5)
Parkinson's discace 0.10 50 144 [0,94-2.57} 0.88 (—0.14-2.21} 22,7 {-3.6-51.0)

“Fotal PY = .80 X 10 mala = 6,36 X 10" PY: female = 1,26 3 10° PY (actual numbers depend on the disease)-
* 95% confidencs intrval,

‘ Minimum feasible valee.
“Incidence between 1964 and 1985.



£ 10.1958~1998 FITH T L FEEBHA Y RV OBEEERKG
(Yamada M, Wong FL, Fujiwara S, Akahoshi M, Suzuki G. Rad Res 161:622-32,2004)

Without smoking and drinking in stratification

Discase No. cases P . Estimated ®R a1 1 Sv
Hyperiension 5035 0.14 [.04 (0.99, 1.09y
Hypertension! 5033 Q028 1.03 (10D, 1.05)
Hypertensive hean discase 1886 0.86 1.01 {0.92, 5.10)
Tschemic heart discsse 1548 Q.47 1.04 (0.94, 1.14)
Myoeandial infarction 17 0.38 C 111 (090, 1.45)
Myocardial Inforction<®« 78 0.05 125 (L0, 1.69)
Ceclusion, stenosts . 440 0.6t 1.05 (0.88. 1.27)
Aortic Zneurysoy 184 0.74 1.05 {0.83, 1.44)
Stroke | 531 i 5] 1.05 {0.90, 1.25)
Suoke I ) 729 0.43 1.06 (092, 1.2%)
Thysoid disease 964 0.0000 133 (119, 1.49)
;Cataract 3484 0026 i 1.06 (LO1, L11)
*Gastric wlcer 930 098 1.00 {D.89, 1.13)
Duodenal ulcer ' 371 . 034 0.95 (©.81, 1.14)
Chronie Yiver dizease and cirrhosis 1774 0.0010 1.15 (106, 1.25)
Chelelithiasis 959 093 100 (0.89, 1.12)
Calerdus of Kidney and weeter - 323 0.07 L.19 (0.98, 1.46)
Uteine myomn, (females) 922 2.0000 146 (1.27, L&D
Cervieal polyp {Females) . 28] ‘ 029 1.14 (0.0, 1.48)
Hyperplasia of prostate {males) 461 D26 0.91 (079, 1O
Dementia ! 315 0.22 117 (0.91, 1.52)
Parkinson's disease 97 0.98 1.00 (0.72, 155)
Glapcomor 21] 0.025 0.82 (0.80, 0.97)

= Average PY: total = 2.2 X 108 PY: male = 2.1 X 10 PY: female = 1.5 X 107 PY {actoal numbers depend on the disease),
*95% confidence intarval,

« Minimum feasible value.

“Intidence afier June 30, 1964, since no ICD codes fior M1 were available before 1964,

¢ Based on Wald's confidence interval; no feasible likclihood-based upper boound could be estimated.
IBased on the quadsatic dosc-sesponsa mods),

7 Based on the quadratic dase—esponse model, for incidencs during 19681998 and age ATB under 40 years.



1. BIRAHEE & HBsAs BitE
(Fujiwara 3, Sherp GB, Cologne JB et al. Rad Res 159:780-786, 2003)

Prevalence of HBsAg by radiation dose averaged over birth year
and city. Points display adjusied prevaleace in summary dose groups with
95% confidence intervals, The dose groups shown on the plot 2= 0.
(<0.005) Gy, D.095-0.25 Gy, 0.251-0.75 Gy, 0.751-1.25 Gy, and 1.251-
4.0 Gy, which were seleeted to provide approximately equal numbers of
persons in eack dose group. The points are plotied al the mean doses in

these groups.,

Prevalence (%)

T - ¥ T i | S— T
1 2 3 4
Dese (shielded kennaz, Gy)

o

B 2. WAEHAHRE L HBs ik, HBo k. &% HBc ikt
(Fujiwara S, Sharp GB, Cologne JB et al. Rad Res 159:780~786, 2003)

Prevalence of anli-HBsAb, anb-HBcAb and high-fiter anti-

604 HBcAb by radialion dose, averaged over birth year and gendez Poinis
indicate adjusied prevelence n summary dose proups with 95% conf-
504 & inly .
o Anti-HEs Ab cnce intervals,
£ 40 P=0.11
i Anli-HBc Ab
o 30 P=0.002
5
2204 _ Anti-HBe Ab (High titer
= £ Bl ooy > (o ther)
104 I s
i I@§ B grde—mET %
0 Y y——r - (3 - T
1] 1 2 3 4
Dose (shielded kenma, Gy}

3. HBVBEREFICHI SHEBRHEE & HBsAg [B1EE | ZTHIEE - SNnIEEAEOLE
{Fujiwara S, Sharp GB, Cologne JB et al. Rad Res 159:780-786, 2003)

Proportions of persons who were unzble to clear HBV 25 a
propostion of HBsAg-+ among ever infected (HBsAg+ or anti-HBsAb+

owe= @ Porsons bansfused
beiween 1845 mad 1972 ot anti-HBeAb-+), Comparison between persons transfused botween 1945
©mme © P ) s and 1972 and 2ll others (exeept those transfused, in 1944 or 1973-1974),
(F=0.96 n=1743) Points indicate prevalence in suwmmary radistion dose groups with 95%

confidence intcrvals. Proportions wese adjusted for city and binh year.

axijeenpsmmny

Proportion HBsAg poslive (%)

T ¥ —P"l r :? ey
3
Dose {Shicided kerma, Gy, bias adjusted)

_;21w~



B4 #MEMELIUNEESTRIRTOES CLLZFEY (Exglk®) oRERE .
BIBERES L EHE i
(Shimizu Y, Kato H, Schull W] et al. Rad Res 130:249—266_5, 1592)

Dose-tesponse curves of mortality from all distase exeept neo-

Age ATB <40 years Age ATB 4D+yeats plasm and blood discase by age ATB and period. Bars indicate 90% confi-

- 1950-1985 1950-1965 depee nterval of relatve risk.
220 20} r
: : __4
B 1.0 el
T

1}

¢ 1 2 3 a4 s e 1 2 a 4 s

3.0l 19661975 3.0l 19851975

% .
Z
E E.OL 01 X
B ‘
: I.D]' }\{, i 1_5.#@1——.}\

ol B e

T 1 2 3 4 5 o 1 2 31 2 s

.00 3.0
176=1085 1976-1885

x 30 30
27
@«
£ 20 20
=
[3
=

14 :.T&-}Jﬁ}——%
o e

® 1 2 3 4 53 © % 2z 3 4 &
Radlallon Dose (Gy) Radiatlon Dosé (Gy)

Bs5 FEEk]JBEFEREdEREOEERG
(Yamada M, Wong FL, Fujiwara S et al. Rad Res 161:622-32,2004)

Relative Risk

3.
Chronic fiver disease |
and cirrhosis {(P=0.001)
/s
] T T —
0 1 2 3 4

Liver dose (Sv)
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(R E oSSR EREICE TR
W EMER BERWES KARE

1. EEASBRCLIFES

1) R kA FREORE
MEABAIC X 0 3 B2 ShAFEMOEIL,
BA 1A B AORAICIHEL, Sy Bbi )
T 5. 15-20Gy O—[EBHE, iFRBL NEFLD
B R, FRAEEL3 2R oL

B, ARFEARRG A~ R EDERRENE D

NETEL OBERRENTE =, T, —BH
WO FREERORE & B LU B A
N TE A, 1950 =3 EE T 40-50Cy # 8B X 5
SR RIITABOERER ZLFHALMCE
. 1960 ERETIC. FROKEHBES, Sk
SHATARSHENCR S EERRE SR A £ 5 ko
T&h, @O I —BENT2BATHNE,
40-50Gy. 4 BRAGHEBHHERE S 5 & SHTH
B8, ANB T, 12-30Gy DFFERIE %3 D MR RIeE
OEDIFEERALAIENRTVWE M, Hi, IR
R BIERE S LT, BB 106Gy o—E
DEHBE (0.25Gy/min) &{EFEREOHREZIC.
FEERERENATYS % ok IEREHs
R L BTEERFEET DI LIEETH D,
B BRAFICE A2 RREORES, 8
HOBRRER (A, FFEXR) HaFRTER 268
BWTEL., FLVEROBM, i, PL5R0E
CBEEAE S NERLEOITHIRER. T LCFAERR
DTSR £ OREENELA RO, T
MREAEAENL. BRI LR OIS, {RFET 3-6 +
REFPLOBENTSHS. 6 » AZEESD L. BIC
RATEBOAEET S8, ROMHERE RGO ERE
- OB EED TFRROBERER CEFERELD 9,
L Ll s, REMIERRIETEDLhEY, X
o, SEHORESTR T FHEERE (GOT, GPT,

ALP) DEERRONZM, ThoDRFERELE
W ENAEFREOCRERSM LA TV, [T
DI FIT ATH, HSERHCLSBETORE
SR B 20Gy, BRI A EITHIE L TRy g
HebIFgEEEL X REE LTRT ZLNAET
b, LELRND, OBELSRLARNE SR
ARFBREOCBEL P MmO TR, CT ®
MRIBRZRTRAC & D B2 MRS EORE
P et B CT T BREEFIOIS LTER
(RIE, MRI TR T2 MG TOI|ES. THHEER
TEESERO IS, Zh oD JER. FERE.,
AL FRE,. ERRERLORENERICRES
e DICET AR, —BRCEER b E, B L
ERTWEE, BERECRRECERE. BERK
EOREOPETL, 7= & 235Gy LA, 3-4 B8Rl E
DOHFIREF ThH-Th, FFCOEIFREII LS
nTw»a 9, |

2) IR a3 D miRinE
rigtaE () oRFEE, BERTs /-1

VEASERE (PEIT). B~ A 7 o SOEEREE (PMC

T). BEMNT PAERMMERRRE (RFA). BIE{LEE
BHFEE (TACE) £ Y %4 LT 2% mlerventional
radiology (IVR), ZAELEGEIRD: KO BRHEERBED
BREORIRE, FHEes. BENET, Bk
QOL 2 &2 ZBH L7 ETAbA TS, TR
BESTBLL. EXES. BEERZSIHLT
HHERE L, TACE LOFFRIC L35V BEHE
FEHBENSTBESRTEY. VR LofB2ER
b LSRR E LTRESH BhTETHE,
BUABRIBIROBEL, FrEEB L R EH, IT
BEORE (Chid CHFRER), hiEaE (L¥ER
%, IVR) LOfER, EfBLCLVEBEAS,
REHRIREHENA F7 A4 2004 I E B L BES
BIBMNICE G 2T ESRBOTERE (TD5/5) 2
LFFEST 30Gy L ENTWAR, FEETRESL |



BV EELBRE,

3) #&EEEL LTORILD

B, KERIGEIC X SFFEMR, Lawrence TS
o TREEN - RLD (radiation-induced liver
disease) B L AV BRTWS %, RILD &iE, &R
EOFFEL, Eh ALPR M7 AT I 7—ER
CORBEROLED, BFEKTE2BE»63+A
DRI REOI BN B RN R TH B, £,
RILD i, BHEEOIFHIRAEEFRBICRE LT
Y. FAERLBOZE LV ERELPEM LR
I L FFHBR %R ¥ 0RBFHEL B HE
ERB, LLaRe, RILD OFFAEEZR+HIC
ERSLTELT. FREOEEL NS Lo bl
SEFONEHBEOEELELX bR TS, RILD @
W, RRMICRIRAIC AT 0 A Kiz PO
ETHN. BEALDOEE, —BETHEET SR,
FFrEicEA22 05657,

4) HHPIEEIC L DFFEEOSEOMR
1999-2005 4E DEFAORIRE T, FlicRd
DHSTRBR CHEEOHRE ShBE KL, B
FRIME ZPSTRIERS (3D-CRT; three~
dimensional conformal radiotherepy) O/ EIRETIC L
HHOREMo WP, BTRIEFEIL. BFRAS,
EoEMILL ThR=rF—5BET, HH|ST
TR T B b, BRI
HEHEDI WS BERTHERLOOHLFET
H5, Fio, 3D-CRT &, =kxoFmsbLEER
EBATAZLPL HROT T —F LHELT,
EFHB~ORSREERNBEL, HE~IVE
ORBERHTS - L RTIETHB & SR TS
FiETHD,

Ahmadi T B O FFEZEE4E D FHEBFE 46 At
L. BBFBUC X AIBF % 14-52 B o8I0, R
He§945 50-84Gy TV MU BUEITIER (radiation-

induced hepatic injury) % CT CFEL T35, 0
EE., ARSI, REKTH3I-48TE7.5
%, 3-4 & AT 95.3%K RS, CTIEI L SRS
DU DR LS 42 5 BRBELEERELT
V5, Cheng JC &i 99 IFEBEFITH L. 3D-
CRT i & 3 1% 1.6-3Gy DAY EIRS. RRANHE
B4 50CGy CfTV . RILD % 3LiEHMEE (NCI-CTC;
National Cancer Institute-Common Toxicity Criteria)
@ grade3,4 B L UIEEMEBOKOFIER L VI L
TWB, TOBR. RILD HISEHETE 4 7 A BN
15-18% THE D b, MMAEKRBF & LT, HBY
carfjer (OR=0.26, 95%CI:1.1-77.7}% | Child-Pugh B IF
EZE (OR=3.65, 95%CI:1.1-12.2) BIEHEN TV B
PMS RILD & & Linpa . —RAOCRIRAS AT o
4 FR X AXEFESTTEh TS, F4HTRERE
BEoklWHBERLYD MY —F WELIES
DEEICIE, EOREOHR RILD BHHE L,
DNTERENTWRD T,

FFELUA OB OME T, Willemart 5 &
A1 FOEMEY N EEE (nonHodgkin's
lymphoma) t=xfL. MBMESHRE (5 11 Mo~
5 2 M) % 30Gy (FFRE : 26Gy) O—EIBA &1k
EREOHRAEM. ~Y A CT. MiRRE. i
A ) FRELFML TS, TORE. 1Ak
BT 3y BICHEE, FFEX, ALP LS, PLTHEY
BROLN., FFERCARNDAIFSRAEEIZDH L
N EeBELTVWS. LELEEL, FFRED
BHEORBICOVTITREE AL T ieho i,

2. IEMERR (FA RS B) IDEBHFEE

b b TR ML, ZEHBFY DAEERAS LTS
mEEHRTH Y. 1930 F£55 1950 ERITIET
FAYERLICEHR{TERSA TV, BERIC
EAERE PR FTFR ML, AERPER LS,
BRNRMILICERY AN, o0&k, T, B, 88
BHEEND, b TR ML BEA LR



ENRWeH FY 7ANG0 o RBHIC S A EH
OB A LATERT. FEECRLFAEFET
BLENTHSD, i FEEIZLBECI2VT
b W DBDBEBZEHTVD ™, Andersson
M b ITERI & AR TR 1L.145(95%
CL: 7.1-164) . FI#HC Mori T 19, FFEERE L
BV AT E541F (95%CL 3.0-9.7) EHELT
VW5, 7o, Sharp GB X ™, daSivaHorta J b 2%
Mori T & PDHEEIC OV C, BEFE XV ITFES:
BrétLi=bo b7 R M ERBEIC BT 2 FREED LD
Ay XRERH TG, BFEIC2WTHL, BELM
28 2 (1946-T4 ). FHRHFHRE 0.26CGy/EE T, &
v XY 3.0 (95%ClL: 1.2-6.9), &0 ThkE
2 53 €8 (1937-904F). EHIFFRE 0.22Gy/4
T, Ay X 2145 (95%Ck 1.3-3.2) Thot.

&bz, Sharp GBHL. +m FT 2 MEREHCIBI B
BV TLERE L IREEOF v X, FF
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Review of report by Toda entitled “The Study of the Causal Relationship of Radiation on
Liver Function Disorders” (14 November 2006)

Acceptable
General evaluation of the paper

The paper is comprehensive and covers the important tépics and prior stadies on the
relationship between exposure to the atomic bombs in Hiroshima and Nagasald and liver
damage. The paper presents the uncerfainties and inconsistencies that precinde a firm
decision as to whether exposure to tadiation at the low to moderate doses experienced are
cansally related to liver damage. There are a few areas where the conclusions could be
made more clear and several areas where the discussion might be modified. However,

' this is an informative and valuable overview of the state of knowledge of radiation-
induced liver damage among atomic bomb survivors. One request, however, would be
for the author to present his overall conclusion a bit more clearly in the abstract.
Although it is stated that “a poséibility of radiation-induced liver damage due to the
atomic bomb cannot be completely denied”, it seemmns that the review would suggest,
nonetheless, that “there are no consistent or conclusive data to support a cavsal

relationship between radiafion and liver damage”.



Comments to Author

Comment I. Thepaper is balanced an& informative. One suggestion Wpuld befoadda
clearer “conclusion” to the abstract that states your opinion as to the cansal nature of
atomic bomb radiation and liver damage. Although you state that “‘a possibility of
radiafion-induced liver (famage dne to the atomic bomb cannot be completely denied”, it
seems that your review would snggest, to me, that “there are no cousistent or coﬁclusivc

data fo support a causal relationship between radiation and liver damage”.,

Comment 2. 1 agree with many of the evaluations. As you state, it is not necessarily
appropriate to present one-sided tests for non-cancer associations since these non-cancer
evaluations are nore hypothesis generating than hypothesis testing. There is a difference
between the Shimizu 1992 paper and the Preston 2003 paper which you dismiss as

_ possibly related to the smaller mxmbers in the Preston follow-up. However, the numbers
do not seem that different, nnless I bave misread the articles. Shimizn had 697 deaths dne
to cirrhosis (Table X)), whereas Preston had 567 (Table 13). The difference in estimated
risks most likely is related fo the selection of the calendar years to analyze and also that _
the subsequent follow-up apparently did not confirm the suggested positive association of
Shirnizn with the shorter follow-up. Iagree also that the so-called healthy survivor effect
should be carefully evaluated.

Comment 3. 1 might add the Sharp et al. 2002 and Sharp et al. 2003 articles which
indicate that the hepatitis B and C viruses are strongly assoeiated with cirrhosis and moay

play a co-factor role.

Sharp GB, Mizuno T, Cologae JB, Fukuhara T, Fujiwara S, Tokuoka S, Mabuchi K.
Hepatocellular carcinoma among atomic bomb survivors: significant interaction of

radiation with hepatitis C virus infections. Int J Cancer 2003; 103(4):531-7.



In their autopsy-series there was no agsociation between radiation and cirrhosis.

" ..we found no association befween acute radiation and cirthosis (OR: 0.51; 95% CL:
0.22-1.12)" Sharp GB, Cologne JB, Tokucka 8. Increased risk of hepatocellular .
carcinoma for hepatitis C vitns infections azmong pessons with acute radiation exposure.
Am T Epidemiol 2002;155:527.

Comment 4. A paragraph on the differences between Hiroshima and Nagasaki with
regard to hepatitis virus infection, liver damage (cirrhosis) and liver cancer would be

informative.

Comment 5. Iwould change the title, also, from “Liver Punction Disorders'” to “Liver
Damage”. You apparently intended to do this, as explained on Page 2, but it was not

done. ‘“Liver fancHon disorders™ is {oo vague, I believe.

Comment 6. 1think it might be important to stress (he fact that it is only the atomic bomb
survivors study that finds an association between liver cancer and exposure to low-LET -
radiation. There are no other studies of medically exposed 1;1- occupaﬁonally exposed
populations that find such an association. This implies, and as described in the
UNSCEAR 2006 reports, that the hepatitis viruses likely play an important cofactor role

in the development of radiation-induced liver canicer among atomic bomb survivors.

"104. BEpidemiological data on liver cancer associated with external exposures to

low-LET radiation exposure are limited. Far more information is available on internal
high-LET exposure, especially thorotrast (see below). The available data are presented in
Table 9. None of the medically and occupationally exposed populations included in this
teview suggest an association between radiation exposure and liver cancer. Where an
inoreased standardized mortality ratio (SMR) for liver cancer is found, further analyses do
not support a dose~response relationship.”



United Nations Scientific Committes on the Effects of Atomic Radiation
(UNSCEAR) 2000 Report to the General Assembly, with scientific annexes.
United Nations sales publication B.00.1.3 and E.00.IX.4. New York: United
MNations.

Cominent 7. 1t may be of interest to note that in the United States compensation
schemes, liver cancer is not compensatable if cirrhosis or hepatitis virus B infection is
present (NRC 2005).

NRC (2005b). National Research Council (2005). Assessment of the scientific
information for the Radiation Exposure Screening and Edueation Program.
Washington, DC: The National Academies Press, 2005.

Cormment 8. 1 agree that more study is needed fo evaluate.‘ low-dose low-LET radiation
and liver damage but the lack of internal consistency and the lack of evidence in any other
exposed population should give caution in concluding that a causal association is even

close to being accepted.

Comment 9. There is an interesting discussion of the association between radiation and
the hepatitis vims fiters and it may, as suggested, be linked to an effect of radiation.
However, this is not entirely clear and [ believe it is appropriately discnssed with caution

in the report.

Comment I0. The recent chapter by London 2006 ou liver cancer that appeared i
Schottenfeld and Franmeni could be added. The great majority of primary liver cancers
in adults are hepatocellnlar carcinomas (HCCY); about 75-80% of HCC are actiologically
associated with chronic infection with hepatitis B virus [London 2006]. Tnfection with
hepatitis C virus is respousible for about 10-20% of viral-asssociated HCC, and plays an

important role in some couniries, notably in Japan. Other aetiological factors include



heavy alcohol consumption, tiver cirthosis, liver flukes and exposuxe fo aflatoxins.

Hepatocellular carcinoma is 4-5 times more fequent in men than in women.

London, W.T, and K. A. McGlynn. Liver cancer. in: Cancer Epidemiology and -
Prevention, 31d edition (D.S. Schottenfeld and J.F. Fraumeni Jr., eds.). Oxford
Univessity Press, New Yoik (2006} .

Comment 11. The Cardis three country paper in Radiation Research 1995 found no
~ association with liver cirrhosis, which could be added. The Springfields’ uraninm
processing paper did find an association with fiver cirrhosis for one subgroup analysis

when exposures were lagged 20 years.

Cardis E, Gilbert £S, Carpenter L, Howe G, Kato I, Armstrong BK, Beral V,
Cowper G, Douglas A, Estéve ] , Fix T, Fry SA, Kaldor J, Lavé C, Salmen L, |
Swith PG, Voelz GL, Wiggs LD. Effects of low doses and low dose;rates of
external ionizing radiation: cancer mortality among nuclear industry workers in
three countries, Rad Res 142:117-132, 1995.
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Comiments to Chairman of the Commitiee

The paper is well written and is a comprehensive overview of radiation-induced liver
damage. In confrast to some reviews of non-cancer effects among atomic bomb
survivors, the current report by Dr. Toda is of high quality. I would recommend that the
authors concinsions regarding the causal nature of the association between radiation and
nonmalignant liver damage be made clearer and presented in the abstract. IfTundesstood
correctly, the conclusion is that there is little conclusive or consistent evidence that |
exposure to the atomic bombs have caused significant increases in nonmalignant liver

damage.

This was a refteshing paper to read and I have no difficulty in accepting the scientific

validity of the conclusions presented.
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ORI E BE U W9 2 U R IR CHE
RRERETELZ KT L BEmOoEET

B0 T OEE RIS Lis. Tele, FERELS
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FITRINRESRETEES &R, Gl bid
136 A DOWEEBHBERFICOVWTHAE LR LD
A, RS RIS R RO Y X7 2
BiolEmsgiz s xBELE (VA
2.76, P0.01) . HEIEL->TEVWEH BN,
ERER A3 A DG OTRFEHCH#E 1T 30-80Gy T,
R R TIE DBEEEIX 12-74% LfBIEV T
Tk, FRIREREIR TEE D RRT AL (TSH &
D&, F-iE TSH & FRERFRNE AEHF),
BRI, Rt S, BAERES FIREBHRE
B BAFENREE LTS SRR ENS.
Garcia~Serra HIXFRIEAREHEIZA - TH
DHEEIRERA A ORSTHRIRE A 21T 72 206 &I
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58-81. 6Gy BT, FRIRHEERTSE (TSH
) OB 5 ET 42%, 104ET 74%Th
72, Tell bk, 54-66Gy OHHRBEEH 1T -
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20 . (3l 6 F) OBZEHREICB VT ER
HEOHOR CTILRRR#RIETERL 0% Tho
f=oioxt L, BERFREEREE, ShibERER
LU BB EREEE b2 UM% ThoTok
|G LT % Metzger HIX 15-36Gy O HEH#RTE
FEEZT 461 L DRIF VFEEEL 7+ 0 —
Lk A, 1.8-24.9 4/ (F9fl 11.3 4)
DEHEHM TRRRERETEL 43%F D1
EHEL TS " BRBEERTEOCY 22
R IR R 0 1T L, 216y IR O BE T
DAY — R (O5MEEEM) 1 7.0 (1. 0, 50. 7,
P=0.06) &FETIZARMo722%, 216y BLE T
16.7(2.3,119.9, P=0.005) s HEIZE M- T-.
FUF RICE T D REHRIE R % o B
BelE FREQMEE T HMEIC LY 5-64% & IBEW
A EBZRNTROMEIC LY FRBEEETE
OTWiHTE (TSH{EDA., E7=FX TSH & BRIR
FAE ERTT), BRI, WET, R
BHRERALD. FRUFRICHT S BETRBRR
B O X 10-656Gy 7548, FHIRO RRIZER~0
BEHREIEHROR VO H D BBV Khoo b ODH
HTIE32080RSF UHBHFICRBWT, Bk
O H BB 32-656y (P Rff 30. 8Gy) T, H
WIS TRE (TSH BiE, FRBEAAT R
i) 10%, WTEMEFIRIBHERSIRTIE (TSH &)
25%, 4% FIRIGHRETUEIE A58 7= . 1991
{7 Hancock HARELAEKBEAZT 41X
B &, 1677 & DEEERY o EEEE T 446y DO
HBBEE SR RESEICBNT, 20
EHOPIRBISEETEDY 271X 52%Th
S ERFoD R EPRBICES LT
IROEET 2%, RRIBOBS#RE 3. 7-30Gy DR
T 27% (FHRBCRE LT ARWEEE T
P=0.0001), 306Gy LI LT 44% (BRI DI
HERE 3. 7-30Gy DR L OHET P=0. 008) L&
BEEoTIVAIBRL R ELHELT
Wh., EERFRBEEETECHESY A7
1.02/Gy (P<0.035) & HELBRERICHEFEEFR
DTS, BAFT 4 THE 28 A0 EFURK

BEORELMELTEY, "EFrFvROYR
711 20 ETHEHRIERE LTOW R WET 2%,
BB BREHRE 3. 7-306y BT 1%, 306y
ClEDET 3% TH-o1-.

(c) AR RIER ‘

T I RS £ Ofth O MUREIE T 51§ B HO ARG
BT, FARIEENRIC L B R R AR AR R
TR ClEe <, TEEPHEKRTHBEECL
HEEFRBEEETIEXMBEE 5.
Rose HiX, /NEDIEE 2084 (55 110 £ iIAN
ERE) 2Bt Lick 25, A 1-16 &£ (F
6.1 4F) THRMEHFIRIZEEE TED 34%,
PR & M TR IREER TREORESTIX
9%, IR EME FUR IR ARIE TR 16%a8 8 7 ™.
10 ETHRIESER TEICL S Y X7 38EE
OHEFRELFECHEENH DL ZEEREL

CTTWD. PR SRR I A S MR R TC

i, BESHELET 18-90Gy T, YRR TRE
1 6-80% & |EIN TS ¥ Gurney B/
WAMEEERE 1607 &% L TERBIRICTHREA

LTS R, BRI B 256y UL L o B TIL 256y

LT OBFICHA~ATEICHRBERETED
Y2735 < (relative risk=2.7, P<0.0001}
1 BEBICLIDVRIODEBEVLRIBRINS.
Constine HiZ L2 &, WHIEEEAE 32 £ Okt
RIEFEIC T (RE T T I A2 39. 6-70. 2Gy)
free T4 0. 6ng/dl EL T O 5 A/ BRI EER
TIEIIHER#H R 506y BLLEORBEDLIIED b
s 2 i, MROBIFREICE L T,
AR TEDO Y R 7 28, (k0
TER LD Y, E5FRFICTRE IS
Y ZELBESNTWS. £, Pai HIXTE
FERRR TS OMALOEEEBEICAL,
EREORESEIB TR FEERBRIBE
(high—dose
proton—photon beam radiotherapy, high—dose
PPRD) 21T o - EREWMEL TWVWD ¥ 10THD
BETHRSLELEZA, BE 55879 cobalt
gray equivalent (CGE, ufig 68. 4CGE) DIEHE

conformal fractionated



T, FHREHSEIETED Y A 2115 4T 30%,
I0ETE% THoT. _
(d) BMBHEOETRE & AR SRR

gfmiEic T 5 EHBEO S BREHIC
R L7 BRI IR TE A2 B LG
H5. EFOKEREIL3-136y BETS. 8-35%
ORRBEBEETESHE I TS ¥
Berger H7%, 163 A/NREMY B MR
(ALL) DB B EE O FREEELFAE L&
Z A, HEe SRS FIREEREETECEE
WBE L TV 5 —FF (relative risk 5.9,
P<0.001), AHIBEHCTHRHEBEIEED LR
7M. Al-Fiar 5OBEICE B L, RADME
HRBERE 270 A2k 2 EHEBERO 25 R
Tik, TSH MEOHEIT 36y T3.8%, HGy T
7.2%, 126y T16.7%ioxtL, £HBHEZT
TWARWATH 1L T%IZBH TS, Thomas
5B A O MRS ERE 186 Aloxd 5 BRI
WERED 106y OBEEIBEH, FH 12-13. 56y O
SSEIRRE CEEHMN 12-136 » H (FR{E 49 5
A) T, 6.5%0FRBMEEETE, 3%0P8R
BAE, 0.5%DE K URERDED &2 RS
L=

/MR ALL DEEE R BT S B W TR S|
OWENHDH. BEHRE 18-246y TTSHENR
EE 12-19% 2R 7 h = S HRRAR AT AL
HERThHT ™

(2) BT TT7NUEWEIC L DIREERO B

JREERER T

BRIREI — FERVRADEDEERH S
=¥, R RETOERE it kRS E o
IRE, BRI KT &85 BRYTHRAEE
g—F (%1) MEbha. £, EFE%ER
REERRBRECIIRRBELZE N SELE
BT BMMEDRZZEREY; REREOFR
PSR TREQMERIT 14-48% L BE XN T
B #% Nygaard bid, 56 & NFETEELERE
B R RAE A1 P (3. TMBo/g HHIRIR) &%

Lk Zn, 5 FTHRIRMRETEICRD
BRI A7 22%ERELE £z, LeMoli
51 50 & O IEP EEREEE R IR BAE B 1 T
(CE#) 4.4MBq/g FIR) /S LI EZ 5,
A3% SIS TE 2V, 1REAEIE 2
FELRICBELZEBRE LS. £/ 8 E%iIC

FRIRSERIR TAE L 2 SRERIT 58% LHEEL

fo. W ORE b EERO B RERIGEE D
WTORHEEAR. £, SE FUHEB 5%
WRIELZZ EbHEERTNE %,

W4, FRBRBDSNCS PR Lo kdH
BIBFEN T TBY, PHRBEEETES &
BT eBREINLTNS.

HEBEBEIZE DL D I-MBG
(meta—iodobenzylguanidine) 1%, 50-300mCi
DIRE T 10-52% DRFEME R IR RE TES
HEIL™® 3agkhV v LAORRRSTLHLE
Bl L2 EAREINTNS ¥ £K
HEEREWVIESEENSWERR S B ©.

Behr 5%, R PF U o RERE 7TRICE
W, ™} -antiCD20antibody 261-495mCi %
BELEZA, 25,8 (PRIE) OBREHRB
T 5/7 (T1%) © ORFMEERETEZR D
TrEHELRE. k- Liu Gk, BHAY 3
JEHHE 20 £I2HB0 T, 280-785mCi | &L,
42 » B (PH{E) OBLZEME T 60%* O HRER
MR TEEZREE L ERELTWA.

Fin, FERVFV L EBRFICHT S B
—tositumomab BTV T, total body dose
A5 0.45-0. 756y T, 8-13% D TSH L EXBE S
T 5 B, ‘

Chen BT KB EFFMREABABRBE~0 BI
-Hepama—mAb 20-100mCi 5 T HUR R EREE
TFTREOREIXRLIL TRV S, Z0WEIT
45 AW L BEMFFEITHS.

Laverdiere 52 L3 &, MRIFEEFIza v
b 7 b FRERAE RIS L D TSH HDH)
FETC, “I-antiGy, antibody 20mCi/kg % &
Ll s, 10/19 (53%) (ZF iR
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2. WhEghe

EEEEECRTAREREES o VIRE
12 KB HERER & PR BR 2R
L7z Eob on.

Lin HHREOH R AR TORENR
WL DRBERBERALY. SR, BESE,
X MRIEEIC D > T3 163 A, BVl I Xy
T ABEHTRHE L MO RBERENR
FEDS 0. 2mSv DAL #8REE, 0. 2mSv ik 4 FFEE
BREEE 5 &, BHRET 25 £4C, FRIEER
& 0.7—48.5mSv (FFH 6.0mSv) Th ot
D5, 1424 (HERE 184, FERHUREE 124
AT) THREESEEZRELEZEZ A, TSH £
R, WRET 1/18(5.6%), FEHFRET
4/124(3.2%) C, i, tE, BEHBELFHEL
ToA vy Xk (B%EBEBREHBE) X,
3.15(0.21,20.16) & A v XhiZE WA FEE
iX7gdoto. T3, T4 BEME S FERICHEER ©F
EERAR ST LMLZOFEE T, FIRR
OYRBERAES A TN &, THRED
ALl (184) Z & bBAFERERMA T
TERVY.

Trerotoli BidA # ) 7 ® Bari THEREGE
HEIAMNIEH > TWIBERRELAEL
=8 AUy —THE L HIREREN 0Sv &
DREWEE 164 4, 0Sv OFE 119 £ioatd, ®
ST 4T ORMBEE 379 AL HL-E D5,
FIRIRA DB ICE 2o 2. ZORMITTIR
RIRBRA ORI FEOREN 2L, £k, mE
£T3, £T4, TSH ORIEE Liz & OFERH D NE
DOFERITRCHEH STV, _

Volzke Bk KA @ Pomerania (2T, FR2IC
TIREGREN 5 5 & [B15F Lz 160 4 & iR
4139 4 THRIBAEZIT-> /. TSH{E, fT3
fE, T4 18, FRIEEETEOEE, BRIE
HERETUHEE DSEEE, TSH SEDEEE, $T TPO fi
KBS, B TPO Ui 3 < CHRBEE o 2=

ehoie. LrL, ZEQHOEITIZENT,

Bt TPO FUEBBME oo B RE EFIRRMK
To—k T EER, WEENHDE (4/40)

DS EREE (72/2146) W LEEIE <, £,

EREERE, FRBREEOHEARABELEA
v Xt (95% (E4EEM) i, 3.46(1.16, 10.31)
Th-otz. ZOHRETHE, HEECHFELLZ
DATHIL THY, BEEERE PRREE
FOATRCEEMNT A biFTERW, F£2, B
FHRBEIIBTA2Eca—-0RELZEENT
HEh TR, '

- Kindler i F ™ Pomerania T, R1T7
REFSHEE OWERROEERAEL{To 2 ™.
A FERRIRAR A T0—400nSy EHEE SN B T1 4
DBEMEETEE L 670 AO BB A i Uiz,
B TPO fRERMESRITEEIT2 A8, TSH E{E O
FEVIPRIREE (7.0%) MS)IMEEE (1.7%) iZHhL
FEICEL, i, FREFE, FRIEEFTD
BEAFEE, BReP 3 — FHRIEEZMIEL 24 v Xik
(95%IZMEEB) 1X, 4.54(1.43,13.91) L BE
KED oo, ZOBETE, FRIBEREEN
BEENTWRNI L, IR & BT TSH
DUEENESRBZ L, TSH O LBEN
2.12nIU0/L T, Lo RO TSH ERIE
(4-10mIU/L) LB L THELSBEEN TS
ZEDREAE LTETLNB.

3. BOHREE

(1) F=Ay T4 VEAHEEFRER

1986 F4 A 26 HOF =/ 74 VRTNE
BETE R, HURET — ML 5/NER R
ADIEMMER ST TnB—F, BSALS
ORRBEBICETIFAELV 2 ORE
BdHs. LinLakh, FEALORETHR
RIREIRREOHENR 2SN TR LT, BihR
Tk L HRIBEREETORRBFITIHARE T
AN NY e A TR

Sugenoya b O EIT LB &, 1992 FE M5 1993
BT T 7 7 A4 T ORS B EIG ek



T B Chechelsk T (B EE LV~ (s
5-40Ci/km* LA E) & xR & LT Bobruisk
ML 10—15 EO/NRENZFH 888 4 & 521
AR BRBPFEEEZZ I LS, T3 1, T4
fill, TSH fEiXmHIRREICZE T A2d-7 . L
LARBESRRBIIHEINTELT, B
RUEIE L OREITRARE TR,

“Tto bR 1991 4ED 5 1993 EITNT T, RTF
A—3 Mogilev & Gomel), & 37 (Bryansk),
77 Z7AF (Kiev & Zhitomir) T, FHHFRE
B7% 0—10 B T - 7= 55054 A% 55 FkE
BEEREEZTo™ Z0 5% 5m M EORF
T 171 4705, 1993 4EH 6 1994 M
THPESARZRELZZ T, ToRE, @
T EES BRI R OHE X Mogilev T
0. 23%, Gomel T 1.9%, Bryansk T 1.1%, Kiev
T 0.55%, Zhitomir T 0.41% & H b EROLA
VW Mogilev TEHIEL, b HIKOEEICHFEE
BéHoi- (p<0.0L). LHaLEEZEZ AR
GiEBERFRBROZEI RIS TS
BEOALTANHY, £, FRIBUNERE
R XN TRV D BEREE - ORE
HARRTHS.

Mangano HOEWEIL LB L, TAVIORE
FEIEEEF =) 74 ) BERESRE OB
HETHORERMIRTHY, 198645 Bic2
NI OB EERY— Liaofe. 1984-85 4F,
B4 R RS R TAEORAERT 10 FA ¥R

D 20.84 AToH-7Th, 198687 £4£1T1X 26.69 -

A& 23, 3% Loz ™ M. — KIS LK
WEPERE TR TH, 1984-85 4E T2 16. 03 A, 1986
—8T 4TI 16.87 A& Bibd e of. LHL
HSRERRE L ORITEREIh TE L TR
R L OBEIITATHS.

Kasatkina HDEEICEBE &, o TOEE
Ye Hb ik (Uritzky #BX, T80 (s X
0.18-3.97Ci/kn?, “FEJ 1.71 Ci/ko’, 1986 %5
Ao 9 RIREIT 3-7 BIE 42 Z0BET
0. 05-1. 8Gy & #ERE) & K5Ik (Kolpnyansky

HIX, BtEMEIIEHHRELT) T/hED R
RFES{TOE ™. FREERE GEESRE

P 1 B CRRAZERHFRS 5—6 B Thom®iEH
Hiigk oD 21 4 & (EIG IR 35 4, F - EHEE
8—9 % THIEEHFE 14 B Th o - &5 kil
Bl 4 LIEISHuMIM Bl A EME L& T 5, T4
&, T3 &, TSH SEOHEEICEITehoT-.

—7F, ¥ A e ey ARk TP R
EOEYEE (14. 3% vs. 1.9%) B 5T
Finods (P0.01). L LIRERNSEHSD
2, PRBEBRBELHEEINTHRWY.

Vykhovanets HOFEIZ LD &, wrZ 4+
T 1993—94 4, {BYHNETH D Chernigov &
Kiev {Z3WTHIERHER 0—7 5%, WERSE
7T—14 BT I FRBERIBRENSEE ST
DR B NE, HEoOIEFEMIEE LT
Poltava @ 6—14 FE D/ 45 A0 RKIREERERR
ERThh ™ FRFESERES ST 5
ik 20 A & FEFBYLR 29 A TIE, T3
i, £T4 {8, B T4 HEOEZLVEDD, B T3
i 23 {5 YeH sk CHETE eIl LA RICIE L
(mean;2. 2nMol/L vs. 2.6 nMol/L, P<0.05),
TSHIEASH B E Ao 7= (mean; 6. 1mIU/Lvs. 1.6
mIU/L, P<0.05). HithA o7 a7 U L HuEnil
EEfTo R LI X2 PRIEEREENFET
DHREE 31 A E R BE O 42 AL T,
VAnlu7 ) REBERPIERFETEE
@M odz (81% vs. 17%, P<0.001). Ef,
BREORY (e 7Y UHERER PR
RIRGEIRR R & FHERAEA H -7 (r=0.350) .
ZOFPE TR BE O —EIC L miERER
ThhTRELTHEARES PR ER
PEIEV . .

Lomat B, 77 JA F T 1986 £ LT
TWABF N/ 74 ) FHEOREHERE
BaR& (F/ 74 ) BE) T, 1990 £
S/AAROFRBROBESENLTBY, TO
FEE B OREE (BARMEYD o/ SEREE AR

CRE) THBHEBREL TS, 1995 FORIE



LTI 0PTAHTY 2EFEH 19.8 AL, [
BETIE 75.5 ATHD. BLERELE OBEE
R SR T 7eu.

_Quastel HiZA AFTZNAIBWNT, 9 Ig
F, RF A=, g ThLOBRTERRFE
BO—-16 R ChoTo AE b—UEFICTHELE
BT RHE OERTS 72 77 44 L AR5 R sk
DIERTH T UAEDTSHERELZEZ A,
LMD HZDFHTT, w5 Felusi#E s T TSH {EH
BNFICT T P LT (PC0. 02), EUE(EER
FHFA (<3.6mIU/L) Th-otz. —FEHETEE
IHieh-odn. ZOBRTL FRREREEOH
ELL7e SR TVvRe.

Pacini BT L — DiFEYeiR (Hoiniki,

T "“Cs:5.4Ci/ka?) 287 4 & FEIG Y

(Braslav, "Cs<0. 1Ci/km®) 208 £ C, SHLIRFAE
i 12 FLLT /N & 38 1992-93 £ (6—
18 RE) fTo e B IFFAEIZ DLW THRE LA™,
A v a7 ) BT iEE TPO itk o
PERAS, Hoiniki T 19. 5%, Braslav T 3.8% &
Hoiniki THEIW & o7 (P0.0001). i,
HEHE L4y X (5% EHEER) i,
6.89(3.17, 14.99) X BEIZE&M-T. —F, B
RIERERE (T3 {B, T4 {H, TSH{&, TSH ®fE®
AT rE BRI CEN o, TORETY
FRBROWIREESEE SN THE ST, MHE#
Heug & oo BELEARE TRV, -
Goldsmith &%, F =/ 7A U sk (Gomel,
Mogilov, Bryansk, Zhitomir, Kiev) OOTE&ECEE
Fp 9L T ONROFRERET, BROA
DFEHT T, T HE DA ¥Cs & & FIRNRE
REAS T AE OFEEIC MBI R 2 3 o T (0=0.71)
TLEBELE R —F, LRTEEERERED
o, ZOWEL BRBERREORER
2, HBEEOHMHTHATHS.
Vermiglio HGiIw 7 OHFEES — FRZH
B Tura MR IZ THREZIT o TV 5 8, dHilhs
6 LA T (BB ERGIEZETr) T, AR 5-15
BOoMREBWT, &5 R (FCs

37-185GBq/km’) 143 4 & & 75 Bu Hb B
("*0s<3. T6Rq/km*) 40 £ D EEEE T, i = &
a7 Y R i TPO BRI T R AVE 15
HUEER I BV CHEICR D - 72 (18. 9% vs. 5%,
p<0.068). LmL7ds, £T3 {#, fT4 &, TSH
&, TSH BiEOEEIMEE TE N R o,
TORE T, ML e BB RME O geE
R 40 B & RGO X R E I LsiRIT A
72, MBEONRLSTAPESIN, FiFR
BRaRE B OHERE & 720,
Devita &L, N‘?/‘l/ﬁ-‘/, TITAF, g
TIBWT, FHORFER 1-10 m, RERSEm
6-15 BO/NEERBICHARBAE LT o
BEHBELTWDE 205 h, NFL—v0
=S TH D Pripiat Fo 24 i, RZ
N—DF Dotk 266 AL, £T3 i,
fT4 fEH{ED o 7= (mean, 2.2pg/ml v.s. 4.5
pg/ml & 1.0ng/dl v.s. 1.2 ng/dl). L L7
M5, TSH EOLEFITFR® 2 o7z (mean,
1. 4miU/L v.s. 1.7 mIU/L). F7z, TPO Huikis
PERIT Pripiat $ T 17% (4/24) TH 7225,
NZ = OEOMOHE T % TH 7. L
AL HRBREERE L OEERRIF I TR
HERBRAE LR,
FaBETFHEODT—RICLBE, haT
iXF v 74 Y RS, T 900Bg/kn?
OiEEEE T A E, ) 8000Bg/ k'’ DL
I— P L 2 E R S5, Bural b
i, RAaiciBiT 3 minHs R Rize) D 970 44
& TS el (Beypazari) @ 710 & DOFEE %
FELTWD P FHAGEE 0-5 %, WEREE
FL14-18 B CdHh 5. FUKIRHERE (£T4 {E, TSH {&),
oA ay ol V) e, BTPO
PERIEEE CTEERD WL, 7, Y
A a7 ) HEEE I Rize THEE < {mean,
63.2510/ml vs. 51.97IU/ml), i TPO Pifkiegs
IZ Beypazari TEihy-o 7= (mean, 24. 141U, ml vs.
48.8210/ml). LU, RY¥3— Fiobh B -
THEEZAHY (CEWRKRP 3 — FiX Rize T

it



131pg/L, Beypazari T 54 pg/L),
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