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AT, BRRTHIEE~OHEEDR 0.5 Gy THhHRE L IAN, ZhbDEFIT 3-4 Gy OfpEE=Z T
ZEVWIOIHELH D W, FHOEEOBRME, RER CREc RP RO O D.



X MEEHT 256, AT 2REORENRGE 2D, BERES & U CREREENBAELST
V. FOREORHIELS TEO LD REESED 0 EBGRT A v 713 L TR LERH L. ICRP
publ.120 (ZHHE S LTV D, SES, MRER, B, S E 7 1IBE 00 B~ BRI IR ST & 2 MO
2 \ZRd 19,

A
Gy
2T (. =rmzmmm )
e I 1 2 7
|~ M1 R RS )
sUE B S B R 5

ﬂ:

ﬂ 5 18 DEHE
! GEIEM)
-é 40 0 S Fh AR AE

®

SH o
-\IJI ] ] ] ] ] ] ] ] ] ] ] ] E#Fﬂ
8 1A 338 10 58 | 4 >

2 SEEB, (KR, AR, TR EI I3 KRS ~ 0 BB RS Z DA SO 1)

4. 2 PUEEFIAERFOLETTE

H R EREEDO L EWEA B X2 LB X O D56, TIVRICHE O BURBE SR E OB IEIZBE T 2
HA RTA V) HEaBECLT, BREORBBHIHIEDD 2, T4 FIA4 U TRENTWS, REHT
MR L BERNENE (B]) 2R 3ITRT.

K3 REHIT < Rt & BRI 22

L~UL 0 1 Gy AT R 72 R s A

UL 1 1Gy LA E 3Gy Kl # <M L AL & ek e LIZRHET 5
LUl 9 3Gy LA L5 Gy Kiiti  —#MEDOME, RO TREMEZHIHT S
L~UL 3 5Gy Ll E WiE, IR, O AR EDOFREMEEZFHAT S

(18-20 Gy CTREESE, T&BEERL D ATEEM:)




4. 3 [EFHERAICIH T DA

PR 1 < ICBE U CHURBRZ I &2 52T D E I B O AFIZR BT AE LT GE T AR DN D
B, U AEZT 28O FRENITEEOEFERM, ERBEGRZ 2E REEE SR RmE %
ZTFHZENTED LY, BN RETIEE GO @SR 282 TR . BEAKSROMIEIC
L DEREFEDBBE LTI HOWTIE, BERIR D ZEEHO T2 DFREHIED W THIST 2 MEN
b5, Wi EZ T L ERSHR A SFBELE D, LEIS LT, FEHE, BREESS~HET DR
RS 5.

4. 4 FEROIF L EFRET < ORREMEDKEE
BRI IR AR T DML (REEMIRE) &4 U mTREME O & 2 A HFFHEOWE &% - Fh
PR ST TR O R R Al M ONE R AR R BT, IR 25210 28 D5k, #E< ok,
HERIEI MBELEE 2, BEDHEEZ T HE O FFHENEBREIE ATERT 208 2 h 2k
T5. ZO LT, EFREBFMREZEERREE T, ERETICRERT 5 &l S A HFFIC N T
TROBLENOREEZAT 9. £z, BBEIE U T, MY 7> TIT SRS I b - 7 BIRIEX
TEIEORBHERM, HEGSHEHERM, BRSNS & & IS T 5.
EHRHEIESOEYS (VA7 « XX T 4y bEZE L TRLERRETH 72 EH) KOG
(ALARA OJFHNZHS & MBI/ NROBIE S BREE 725 X9 B 7 hy) D3I I S hizos.
MREEOS (HeErIE) EUD LEWVEZ B A TR EZ RS L T2 Aa1E, BERe 4%t
HHEORMELIRE EOMBEHIC I DD TH 72
I BIT, EFEBS R EEREEE L, AEFOS & ERKI< OBEMEORIEZ B E 2, FFEOER
BITICRDAFFOIENEC VLD, UG8 - BRUIEOTODTREASRE LEHT 5.
B ELy, ARSI IR O R ERIEE-OCT A RIA VEHLTEBY, MREOBEIRD.

5. ERUEELBMHREREZITHELOMOIFEHROKE

WSR2\ T D H L OBEROIEGZT 5 LT, SAFIERETH D, Uik - 1A L 0 HE
SNDPTLHEL ZDORBEIZ OV TOHMPEARZR D, ITITEAT 2 AME~DEZEICHO>VWTE, F
AW Z b d Y, ST 2MI3EH O RE AFT D0NEN S LS. WHEIL, LW EHRE AFT S
FWE= L%,

5. 1 /NECTORFRECEICET %Kil O AL

RO E R AR T D IRBUCEB N T, BRI TIE CT &2 Z T 72/hNRICRB I 28X < ICBEE L
TR F ISR U A 7 BRI S TV D . 2D DA RZ LAY, 23A U 27 8NH
bolol LT, HEIDG U HIIMOFTEMIEND DHRLE RERBVIEVWNRRIZ I THD.
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a.

Figure 2. (a) Photograph of the
patient’s back 6-8 weeks after mul-
tiple coronary angiography and
angioplasty procedures, (b) Photo-
graph of the injury approximately
16-21 weeks after the procedures.
A small ulcerated area is present.
(c) Photograph of the injury ap-
proximately 18-21 months after
the procedures. Tissue necrosis is
evident. (d) Close-up photograph
of the lesion shown in ¢. (e) Photo-
graph of the patient’s back after
skin grafting.

B EXAMPLE OF INJURY with the appearance of a healed burn, except for
1. Thomas B. Shope, PhD. “Radiation-induced skin injuries from fluoroscopy” RadioGraphics
Vol. 16, No. 5 (1996)
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No significant association between stable iodine intake and
thyroid dysfunction in children after the Fukushima Nuclear
Disaster: an observational study.

(BERESHRROFH-BIZHEITEIREIVRFADOERLFRFEEREICHELR
BREARLON T BIEME)

F—EEHA-BEME-5-BHEA

Nishikawa Y. / Journal of Endocrinological Investigation. 2021, in press.

XBRDEXRE: EEL RXORE Mt h & 5 N—D-HTF

Nishikawa, Y, Suzuki, C, Takahashi, Y, et al. No significant association between stable iodine intake and
thyroid dysfunction in children after the Fukushima Nuclear Disaster: an observational study. Journal of
endocrinological investigation. 2021, in press.
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the number of participants in All participants
different outcome groups of the =18 years old
study n=5318
Exclude: No answer for

l—‘ intake of stable iodine
n=147

Answered for intake of
stable iodine

n=>5171
|
: ]
Prophylaxis No prophylaxis
n=1225 n = 3946

No blood tests
n=1081|n=2745

Prophylaxis No prophylaxis
Blood tests done Blood tests done
n=144 n=1201

X1 HRBAZ V== 7707 I NMIBTHAT =~ A N7 a—

RS DRGSR
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B OMEEN 12254 THY, FURALTOARWEREL, 3,946 4 ThHolz. /NT A —H—[F,
s, w5EH, MR, BAIRIBAZ V—=2 77 0 7T A MEEOFR, EEE R EE S Ik
A7V —=0 77 a 7T 5ETOHM, @S R FRrOFE, FIRROMBHE (8EERARIC
L7 RFE), FARREZ ORI GER, REI UVRAOMRTY T OZEFH, REEEEE, HFIREEE
DFFEEEL 72D, ZNHONRT A= —%, FRIBOEFELS, 77— MHEDOHA NG &
2. ZEIUEHRAORMITIHEINCEEEZN o7, BRI THEETAINTA—F—[ILZEI VR
FIOGET Y 7 OBLEREBELEHTHY, ZnblTmbFEd, ZEIVHEARHOVIZBNT, A
BloEmWElIGEmR L.

F1 LEIVRERFORMOAEIZILT DEED/NT A — 2 —OffHTHE

Table 1 Participant characteristics overall and stratified by stable iodine prophylaxis

Parameter Total Prophylaxis No prophylaxis p value

N 5,171 1,225 3,946

Female/male 2,522/2,649 (48.8/51.2) 591/634 (48.2/51.8) 1,931/2,015(48.9/51.1) 0.697

Age at the time of screening (mean + SD) (median (range))  9.66 + 3.91 10.27 + 3.26 9.47 + 4.08 < 0.001
9 (1-24) 10 (2-24) 9(1-23)

Age at the time of the disaster (mean + SD) (median (range)) 6.35 +4.11 7.09 +3.71 6.12 +4.21 < 0.001
6 (0-18) 7 (0-18) 6(0-18)

Years since the disaster (mean + SD) 331 +£1.19 3.18+1.29 335+ 1.15 < 0.001

Thyroid volume (mean + SD) 6748.84 + 3700.34 7124.76 + 3467.56  6631.61 + 3762.74 < 0.001

School screening 2,751 (53.2) 1,046 (85.4) 1,705 (43.2) < 0.001

Areas with instruction of stable iodine intake 2,013 (38.9) 1,202 (98.1) 811 (20.6) < 0.001

Evacuation 1,984 (38.4) 517 (42.2) 1,467 (37.2) 0.002

Family history of thyroid diseases 397 (7.7) 80 (6.6) 317 (8.1) 0.095

All values are expressed as N (percentage), unless otherwise indicated
Data on thyroid volume were missing for 22 participants (Yes, n = 1: No, n = 21)
Data on evacuation were missing for five participants (Yes, n = 0; No, n = 5)

Data on family history of thyroid diseases were missing for 20 participants (Yes, n = 4; No, n = 16)
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F7o, R2IFMEHRED Y OLZE I U FERRMOFEIZIIT 537 A =2 —DHikZ " LTS,
TA—=HF—QHAL, £1LFEAUTHD. TOME, RTA—F—OREIVRAONGET Y T D%
B WEEE I T b, BEIAUEFRAS VBN T, ARICEVEIS (98.6%, 88.9%) %R
L.

#2 MREED Y OLES VEFRAOAEIZLIT 537 A—F —DHIEk

Table 2 Comparison of participant characteristics among those with blood test data stratified by stable iodine prophylaxis

Parameter Total Prophylaxis No prophylaxis p value
N 1,345 144 1,201
Female/Male 672/673 (50.0/50.0) 75/69 (52.1/47.9) 597/604 (49.7/50.3)  0.652
Age at the time of screening (mean + SD)(median (range)) 11.57 +4.29 12.37 + 4.10 11.47 + 4.30 0.018
g £ 2
11 (4-24) 12 (6-24) 10 (4-23)
Age at the time of the disaster (mean + SD)(median (range 8.73+4.17 9.10 + 3.98 8.68 +4.19 0.261
2 g
8(0-18) 9 (3-18) 8 (0-18)
Years since the disaster (mean + SD) 2.84 +0.98 327 +1.22 279+ 094 < 0.001
Thyroid volume (mean + SD) 8,002.73 +4,077.13 8,470.33 + 3,906.08 7,946.66 (4,095.14) 0.145
School screening 43 (3.2) 24 (16.7) 19(1.6) <0.001
Areas with instruction of stable iodine intake 308 (22.9) 142 (98.6) 166 (13.8) < 0.001
Evacuation 842 (62.7) 128 (88.9) 714 (59.5) <0.001
Family history of thyroid diseases 142 (10.6) 20 (13.9) 122 (10.2) 0.226
All values are expressed as N (percentage) unless otherwise indicated.
Data on evacuation were missing for two participants (Yes, n = 0; No, n = 2)
Data on family history of thyroid diseases were missing for six participants (Yes, n = 0; No, n = 6)
F313FE 2 ORBERIC R3 RIMIERE & IRIBEOREF
k‘ aj‘ é m{,ﬁi*ﬁﬁ & E'(;Iﬁﬁ Table 3 Comparison of thyroid hormones, autoantibodies, and urinary jodine levels stratified by stable iodine prophylaxis
Parameter Total Prophylaxis No prophylaxis pvaloe
Py .
O)ﬁ%%mj— ZZITo N 1,345 144 1,201
— e — ~ 0 — Continuous
NTATA ASNTNT TSH (median (range))(uIU/mL) 170 (0.10, 10.50) 1.79 (0.20, 6.40) 170 (.10, 10.50) 0814
L FT4 (median (range))ng/dL) 130 (0.80, 5.80) 130 (1.00, 1.70) 1.30 (0.80, 5.80) 091
A —H —@ WNL (within FT3 (median (range))ipa/mL) 4.00 (2.10, 19.60) 4.05 (2.68, 5.40) 400 (2.10, 19.60) 0753
. L . Tg (median (range))(ng/mL) 16.80 (0.00, 260.20) 14.50 (0.40, 65.20) 17.10 (0.00, 260.20) 0002
nominal llmlt) D %@ I, TgAb (median (range)) 1170 (10.00, 1541.00) 11.53 (10.00, 1297.00) 11.80 (10.00, 1541.00) 0.400
. TPOAb (median (range)) 6.80 (1.90, 600.00) 7.00 (5,00, 433.10) £.80 (1.90, 600.00) 0.683
TSH 7 0.5~5.0 u Urinary iodine (median (range)) (ug/Ly  182.00 (25.00, 21100.00) 19000 (2500, 6300.00)  181.00 (2500, 2110000) 0775
Categorical
[U/mL, FT3 7%230~4.00 s 0258
Low 102 0 (00) 3(0.3)
pg/mL, FT4 7% 0.90~1.70 WAL 1293 (96.1) 142 (98.6) 1151 (95.8)
High 49 (3.6) 2(1.4) 47(3.9)
3 N FT3 094
ng/dL, TgAb A% 28.0 R {ﬁﬁ Low 1(0.0) 0 (00) 1@.1)
N WNL 806 (59.9) 6 (50.7) 720 (60.0)
IU/mL, TPOAb 7% 16.0 ZS High 53R (40.0) 38 (40.3) 480 (40.0)
3 < S FT4 1
fiti [UmML TH-o72. 22 Low 00.0) 0 (00) 0 ©.0)
° R WNL 1,342 (90 8) 144 (100.0) 1,198 (99.8)
TORA 2 MITTD High 302 000) 3032
- TgAb positive 70(5.2) 10 (6.9) 60 (5.0) 0426
MR & PRIGAS DG F TPOAD positive 81 (60) 176 70(5.8) 0498
A Autoantibodies positive 118 (8.8) 16(11.1) 102 (.5) 0372
WCRZEI URARHOE TSH high or FT4 low* 29 (3.6) 2(14) 47(3.9) 0.196
TSH high and FT4 low 0(.0) 0(00) 000 NA
MCHEENRN W Possible hypothyroidism®* or antoanti- 163 (12.1) 17 (11.8) 146 (12.2) 1
bodies positive
Possible hyperthyroidism (%) 310.2) 0(00) 302 1

ZEThovo. Fi, T

All values are expressed as N (percentage) unless otherwise indicated

MO 2DOHDNT A—X
— TR REAR T e BE

WNL within normal mit, TSH thyroid-stimulating hormone, FT4 free thyroxine, FT3 free miiodothyronine, Ty thyroglobulin, TeAb anti-thy-
toglobulin antibody, TPOAb anti-thyroid peroxidase antibody

Data on wrinary iodine were missing for 127 participants (Yes, n= 3; No,n = 124)

*There wem no low FT4 cases in this study.

**Possible hypothyroidism: TSH high or FT'4 low
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WRRIES URAMACHIRCHEANTN S & 4 WSS FIER OF BT 21 Y

PRSI AT 7 AT ORER:
%?& (W, #41% Eﬁ%ﬂ%ﬁ&%ﬁ%'f&?ﬁgil/ A @ﬁﬁa: Table 4 Multivariable logistic regression model for possible hypothy-

roidism (subclinical hypothyroidism, hypothyroidism, or positive for

M40 A7y 7@@1:}?@%% A, ZOREHE antibodies)

@ﬁzf]:%ﬂ L LT, TRLOMEY TH o7, Parameter OR 95% CI p value
L %E %%éﬁ%\é %&H%‘:ODEE% N1 ﬁfﬁﬂﬂf 5 & Continuous variables
4%0)4&1\4 Age at Fhe time O.f the disaster  0.96 0.92-1.00 0.034
Years since the disaster 1.19 1.02-1.40  0.029
® %&Tﬁ @*ﬁﬁﬂ%e@;fdx:]@ﬂaiiﬁ‘ 1 ﬁi'% 25 & Categorical variables
Sex
0 184
19%® Ejjl] Male Reference
o LMEIIEMLY 1.6214% Female 1.62 1.16-227  0.005
S gt o = o School screening
= T 2 15 T N7,
® %T)&@u& li{@%JXTFLTnEIEJ: D 2.64 1% No Reference
® 72E 3 v HEAIRAIXEE YT Yes 2.64 120-580 0015
. o . Iodine prophylaxis
= \ E BR - iEl AN 7.
® FIEOHRIHRIED b > 72555, 1.63 15 No Reforence
Yes 0.72 0.40-1.28 0.262
Family history of thyroid diseases
No Reference
Yes 1.63 1.02-2.62 0.042
Eﬁ—ﬁjc @%’%‘3 OR Odds ratio, CI Confidence interval

KX OFEREFE LD L, ZE T v FRATER & FIRBEREIK TE & ORI R oo o7z. F
7o, HRBFERRIZBRET 2B DO LU IO 7= b OREL XV EF L Tholz, VAL T7-Fx A
AT RO KD RSO A DB TR RIS TE & 72 0, DREORARER 2 &N R~ A
FAFT . iz, AR OBRE RN 2ITFEICAETRRD, B0 3 URBIICEET LS. LrLRnb, K
IRFmSCOFER, ZE D U HRANT L 2RI TERE N TW ot L.

N—7 FERNIZBT2F =/ 74V FEFEFEEOMIZEICIWT, FiEROZE S U RA DO
DOHEEIZBAL T, TSHDOL-VUIZEDY) IeholcbfESNTND. 2O L) iAoz Ea vk
FHERUZ 31T 5 HURERE IC BT 2 I3 Z L. KiasUE, mES R FSF AR Ch o7 1
I HORRBA 7 V== 770 77 AOFERPEEN TR, £, FEE R FEIFICLE
I U EAAEBIR L EZOSHEMORRBICEAT A HEREFLAEDE TRV, E- T, LE T U RA
BRUZE T 58 O FIRIWERRICBE T 2 ADEEL R Z LN TE oz, £ LT, Kam/hg
O FLIR B REAR T RE AR T 2 MR P 72 5 BORE M I D W TR L T o 7o, Bk OWF%E T
AR VIR L I b h U U A E BT 5 Z LI L 0 IROMOREICEEL RIET LomELH
5. Ik, BEIVEAOEBEIZ - HO0EEICET AEFENR 7 v —T v TINGEL D)
H LA,

ZE 3 U RFHOEIUL, RFAKERFOEROANZE AR 5/ bE260s. —FH T, ©E
3 UEAOBEBUCET 2ADREL —HIER~SMOELRETHD. 77 AT, FREMS 10km
BN OERATZE I vEFZFREAA L TS, LT, FREPD 20 km OFERIZOWTIE, ZED
U FAIOE LA 5 T CHUAR O ARERIRIEZHERF L TV D, 77 AR W TEE I VREANCE T 538
PR A E R O B PE TR RE A~ ll@mm SN o & L LTS,
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AL ORI IILLT D 7 81272 5.

1. HRRERBEREIR MIEREV O RE RN D 7 FRATHER OE MR, 22 3 v RAIIRA O A H#IZ B
LC, HARIMEREIS TIER W 20D 4 v XS 1.60 THDH Z &b, L8 7 RFIRA T 60%0 H
WIREREAK TIEBREVMC 2 D LB X DD N, JIREHN DD, ZOF v XEEOBYEDFERIZ
THER D RERBUEOMENLETH 5.

2. MIRIRAEORERICIH T AR, Z&E 3 vERRM & +MERED O OREENZES D
FHIRAD D OEREOMEED 12%TH Y, £ 2% TLEDVHREFIRAICET 5 MEHRAE ORI
B AREERHDLNRHATHS.

3. XMGFEORYOMME. R1OEIIITHRIRAY V—= 770 7T ABINREOFH, 18 EE—Rs
HEODLHRRA 7 V—=2 7T a s T AETOMM, &EH —FOSERREOF e SIZLZEa Y
FAIRAOFETRY NRONT. ZhUE, ZEa vEAORKBED, \EHE—IRREELO IR
KOBTEMEEINTATATHY, MR EY BB L D AREMERH 5.

4. MIEREOFEMER OB, MEREIXRES DT LIEHAEOADORIETH Y, BENRITAT
DT, FERMEN DI Ipole. FRIFRIEZ D6, MIKREDSEE T v ANRZEDOHRE
DEM T LINZRR BT, MEMREDO LM LV IRICH -T2, 72, MKREICEL > T, &
R RSB L2 E I VR OREYZ Ao 5 2 LR T& ot iU, Mk
DM@ R S RICE SN T\ el B X 5.

5. HURIBOBSFIHRAEEGOMME. FRIRE CIXFRIRO O E AMET o —M2e 8o S iRaic
L DB Z RHMANTRE CTE D o7, THITREFEZ BERNICED T, THOT —% 25%7
REThHDHEZERD.

6. HRIRARZ V—=277 07T AAOMETT — 2131 DT OEFEBEO . KimLoT —& OHRFE
PN, T — 2 03 1 T O EFRFEB O D12, [FREMEIMEVNTTREMER D 5.

7. HURBESREIZBE L TR, BURBHER A2 T 723540, FURIRERRIK TEIC 2 0 Z el Sh
TWDN, fEEHE RSO FRIEREIZRY 7o <K<, FRIEREIIREIC R DR nEA 9.

Fi L D FE

AFRSUTR % BRSNS 20, SRIOMAEDOSE TIE, ZE 3 UHRAIRAIC L2 FIRIRERE~D &
DEBRR SRR - T, O FR ISR T IR 22 A0 RER L L NS AHEENH Y, LiE=
URAO—FERRATH- T, ERICED 740 —T v 7RURETH D EEZD. RimLOFRIL
PRI I FEA~OLE S U FRAIRFICRET LM A~ET D2 L 2HES .

R S~ D AR

AR S HEF A & BN B 5 22 0E 2 U A O AR O FURIRBEREIC B3 2 I Bz T T
7o, BOBRIZARANOEEDNS O3 7R BIENKE W20, ZE D U HEAOFIRIERE~D N
INEVDTIEZRWNEZ R D, HARANDMF) S FREEA~D 3 R IALRIT 18.6% L S TEY,
ICRP 73R LTV D 30% & 0 328, ZORB T THAIUT, ZEI VRO RITTHIZERE <
2. 20X, BARANOBFENZR S UEBRESZZOT CTHme T 52T, I, BAHOH
LS o 72D E LIV,
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Biological effects of low-dose chest CT on chromosomal DNA.
(B EMIER CT A Ak DNA ITRIFT EMFHEER)

FE—EE4-1BEME-5-BEEA
Sakane H./ Radiology 295.2 (2020): 439-445.

XEDEXRE  EEHA MXDORE - MEH B 5 N—U-BTHF

Sakane, H., Ishida, M., Shi, L., Fukumoto, W., Sakai, C., Miyata, Y., Ishida, T., Akita, T., Okada, M., Awai,
K., Tashiro, S. (2020). Biological effects of low-dose chest CT on chromosomal DNA. Radiology, 295(2),
439-445,

WX EE
Pl R ORBRFRbE 2 SHRR)
w3 f# B

A
KRS, WS ARSI ORI OIE <1731 5 AW BT > TR LEENA Th 5. i
MRS CT AOEHRE (Low dose CT: LDCT) O MERE (K 1.5 mSy) & HEHERR A (Standard dose
CT: SDCT) OHFEHERE (FH 5.0 mSv) DA Y > /<ERD B ARSI & O k5L
(chromosome aberration : CA) % L L 7= R, AK#REDREIZ-OV T DNA ARSI & Yu R 55 13538
W BN, EUERERORTIRZ OREIRD LI,

ik
- HiflA X RO S INE

Z OWFFE~DREREL, 2016 43 225 2018 4F 6 H DO ICFFRAAEHIRIT 4172 519 N0 HESE(E
PEDASRBF IV T AR FH OIS CT 2 T SN BEHETH L. ZoP T, AmEELILY
>R BEDIRED & U LRI HERHRRIRE F 7213 b WL A 5200 72 18 iR 36 K OV 3 H DAPNIZHLH X #ifik
EEIIBESRE S Z T - EAERIA S (K1),
LDCT, SDCT %521} 7= N#E DIETERI0E W OB Z PERT 572012, #r A ORIIC LDCT & SDCT
DS ORGFHRA A — 2 7 %% 7 63 NDOSME S ORMIY o 7Bk 7wl L.

- CT fft
CT 24 1%, Aquilion One; Canon Medical Systems Zffi H L7z, fRESMEIL, BEL  120kV, X HE
[EIHAHEE © 0.5 s/rot., MHIZRACSY : 0.5 mm=80 51|, LDCT NE L 100 mA (Z[HE, SDCT iZ,
automatic exposure control (AEC) % f#iH] L SD index (3 12.0 HU ICE%JE L 72. ®at L 2R E X, #oEss
fF 5> > Waza-Ari; https://waza-ari.nirs.gst.go.jp/) % i ]l L Thsl##i & Z 514 L, ICRP (International
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https://waza-ari.nirs.qst.go.jp/

International Commission on Radiological Protection) publication 89 2> & #£5€ L #R%E L 7=.

Potentially eligible participants
n=519 Refusal to participate (n=32)

Excluded (n=278)

- younger than 18 years (n=3)

- Lymphoma/Leukemia (n=6)

v - Prior radiation therapy/chemotherapy (n=239)
Eligible participants - X-ray past 72 hours (n=30)
n=209
107 underwent low-dose CT scan 102 underwent standard-dose CT scan
(LDCT group) (SDCT group)

6 inadequate y-H2AX samples 1 inadequate y-H2AX samples

12 inadequate CA samples 10 inadequate CA samples
y y

101 participant y-H2AX samples
92 participant CA samples

101 participant y-H2AX samples
95 participant CA samples

63 underwent the other CT scans
with the interval of longer than 3 months

6 inadequate y-H2AX samples
9 inadequate CA samples
y

57 participant y-H2AX samples
54 participant CA samples

X 1. WIS NE Ok 7 m—F v — . DNA _A#EEIMO~—H—Th 5 y-H2AX 1%, VU b
Db ARy H2AX ThD. CA=Ytfk%, LDCT ={K#i% CT, SDCT =E#Efi&E CT.

- B & anpi

KM > 7, REOERR X ORER TH 15 0BRSS, ZAREUIM O A5z 57
D y-H2AX OFPZH NG L o> TRA I Y Rk EZF~72 (M 2). CT Mdtk o ARk
BEETT—OBRHIL, TrAT—%r AT XTF R 0 —7 %280 L CHaot insitu A 7Y &
A V=g TRESNEFHY U RERES L (K 3). &R, TXTOBEKT—4 LG T
A =B EHD SNRWREE TN 21T o 72, 0B ORBRERIE, yv-H2AX 0HTIZ 20 TIX 9 & 15 4
DRRERZFFD C.S. & ML & CABHNIIZENEN 2 F L 8 FORERAFFOHS. L LS. ThoTz.
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a. b. c.

B4 2 : y-H2AX IR B A HE 53 5 7o O I T S 7o sz st gu e, SDCT TR L7z 82 ik D 2L ME D ARA i
U L SERICESIT B y-H2AX SR B O 72 i

(a) 4 DDV 7 ERDKE DNA

(b) y-H2AX Ji5e (JFN)

(c) DNA _AgHEIkr o~ — A —

IO =Y SNERTIE, DNA ZFHE, y-HAXREIIRE (RENI/NES 2R E2RT).

DNA “ARHUIWrD~—H—Th 5 y-H2AX 1X, VBt Oe X F 2 H2AX Th 5.

A —)L/3— : Smm

X 3 : YetafRELH 2532 12 Ol T S =7 F REBREE in situ ~A 7 U XA B — 3 VoM.
SDCT O 15 53820 LT= 87 D BIED I U L /RER,

200ty br AT (KA ZFOZEREERAEREIFBFEERT 7 72~ (RUD) OREHZREB
oy, TR N v TT 7 A0 MY, ZERERREEEROERIC L o TERR S 7z,

(a) Yuftfk DNA

(b) 7ur AT

(c) Brbmr AT

(d) ~—Y SN

HFO=NA, ffa=u X7, Ka=kr rax7

* DNA 215 & ek o g B HriE

DNA 15 & Yot KB H OFE &N yv-H2AX 1%, KM Y > _BkV 7 iz nTdb < &b 1000 4
O THEIICH 7> N &2 DS U U SEROE)S 1000 KOS I121X, o 2 igEnL
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AR Liginode. oW TatrEnie U o ERONEEHUE 3906 Tho72. 6 20D LDCT
7N E 12D SDCT Yo T DONTIE, ENLL LB RARETH > 72, £ DFRER, 202 DH
TV y-H2AX SHTICHIAFTRE T H - 72, “BRUAR L OBRREARE, ST rbiznbiritd
1000 D FHATHEHBANICH T FENTZ. B ba AT OHICHESE Y 7 v = 73T O CA 5
a7 7 v L. X, FEMRAEIC LD FEEEDO CA 25E Lz, ot SN a2 h o
1000 K DOHA, Vo 7 Ml EBL S 2o o 7o, Ot S IO SEENE, o vz
1095 TdH->7-. 128D LDCT ¥ > 7 /L& 10D SDCT ¥ > 7 /T F N LA LD %252 1§, K&
187 D 7LD CA AT ICHIHATRE T o 72

- BT T
Y7 b =7 (MedCale) ZfEH L CHEH T EITo 2.

- fERL L B

iR E (LD) MoEB CTIC X DHiNAMRZIE, FRANC LD REE T S LA REENRSH DN AT Y
— =V T OBREINC L D EMFIRITIRATH D, LDCT A A—T 07 (1.5mSv) 1%, AEREWH
1 DNA Z{k [CT miif O y-H2AX, MilddH7-0 Zi£4 0.15 B8 L T00.17 [P=45] (X14), CT mijtk DY
BAREICAL 131000 2T Z L2267 L 72[P=.69] (K5)] ThHorz. fEHERE (SD)
faEB CT (5mSv) 1%, DNA ARSI (CT fdni, Mifdb7=v 0.11, CT &k, Midd7=b 0.16,
P<.001) BLUCA (CTHRART, 7.6/1000 2T H; CT £, 1000 5K THH720 9.7,P=.003) &7V
AEICHM L7, SDCT ALDCT £V b REARDNABEEL LT Z LIc oW TEKEZHERT 572
¥, LDCT & SDCT D i %% 1F7= 63 ADY TV EBMSH L. ZOKE LY, SDCT #D y-
H2AX & CA OBULLDCT £V 6L\ Z AR s (X 6).

fowFZE (12, 19, 20) &FEERIZ, SDCT IFALER CA D Z RIEICHIINSED. RLER CA
I, Y ROBRSBEC X DA R DEBEEFRT D720, BEEENSACIFEEL TH R0V 21, »<
DINDFEFITETIL, R Y N ERIZEB T D ARLER CA DRAERLDBAY X7 L OBEIR ST
W5 (22, 23). BEERSHRIE, BBRADOBEELRDFREMEOH HMOFEED CA GERAZ 2 Y) %%
BT D, FHZNL, BEEIE < BRI ZHREEREAER LD SO TRICEWD LNV THEIND Z LIVR
SINTEY (24), Fx OFEFRIT SDCT BYEARET DT DI Y A 7 Ze @ D vieth 2 3XFi T 5.
HFex DA TIE, CTIZE> THRINDEMTFHIRAEELEDRNAY AT L OEER) 72 BT S
AR, L EVWMEZR L ORGGUTAE BRI < 2B/ NRICIMZ 2 MERH D Z L Z2 R LTS (25).

ARFFESINE DR E LT, LDCT BL W EILSDCT HEDMICHEZ T2 -7, L»L, CTH
TRID CABDODOTDIENIH 72, L2 -> T, Shietal (28) (2L - CTHE SN -AFZEICE S X,
BN T O BRI EDE N S LTS ATREME 2 HERR 975 Z L 1T CT& e o 72,

FL7= B DRFZEIZIZN L SO HFIRN B ~7-. CT 7 u haUE T v A MZE Y B THRTE LT, 1/H
@ LDCT WMAED AW FHIZNRITIR D, FHFEIT9 LDCT A7V —= 7 OLFICB W T AATH 5.
BP2IZ, R Y > 73ERD DNA 8154 3 L7228, BNk CILFEm L T, U 2 SERiE 4
HEERT D12 DRH OB E KM 2 2 LN TE L0, Mifiiko DNABEOREIXY o/ R TR
SNDHHDEFRRLGAENEZOND.
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i LC, & b DNA IZXT 2GR E CT OEI I S o7z. L, MEERE CT %13,
DNA RSN YN S UG R B TN L 7.

1.0 [—Before T M

— After CT

o

P=0.24%

0.8

<1<

0.6

Number of y-H2AX foci per cell

b BIEHERo—gegoe—sep oo

8
0.4+ %
02} %
aft
00} ﬁ%@&

1
SDCT

Participant group classified by the type of CT scan

4 HOTRIE, 2 SORSE LI/ =TT 5 CT Btihiith o y-H2AX i B ORIk 77
y-H2AX JRHOKE, FEHERE CT (SDCT) #HICHEICHM L7, KR8 CT A% ¥ ORI CHEE
R B o7 (LDCT). *7 4 L7 ) VRN RE. t~ kA h=—D URE.

DNA “ASHEIi D~ —H—Th 5 y-HAX I, U VEELAO L X b H2AX Th 5.
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Number of y-H2AX foci per cell

30~ [— Before CT
—— After CT P=0.003*
1

ey P=0.33t

15

10

Number of CAs per 1000 metaphases

ok o .
LDCT SDCT

Participant group classified by the type of CT scan
5 FRONTRIE, 2 DOMSE LT 7 v—T 12815 5 CT Rtk DY AR RE (CA) Otz <7,

CA O¥E, R CT (SDCT) #“ICHEICE ) -1, K#HE CT OFi#% THEEITRD Lo
72 (LDCT). *T g oy V) UEEENEBE. T~rEhAy h=—0D UKRE.

1.0~ [— Before cT =201, 30 Before CT
—— After CT o —— After CT P=0.009
P=0.99
' ! . P=0.99 . .
25+
08 P=0.36 s g P=0.99
@
£
o —— % o
—— —— o "q'j 20 [— °
0.6f E
S
=]
T 15|
3]
a 3
o
0.4 < &
¥ D
o P g qé 10 85’
g [} ©0
8 oo hiot %58 'E 888
0.2 % | | s g8 & 5
z
cg:v obo oBo w 51
& 8 £
fesense) g ogo
0.0 & | ] % (V] = ] 1
LDCT SDCT LDCT SDCT
Type of CT scan Type of CT scan

b.

6 : FONFEIE, {KHE CT (LDCT) LAE¥ERRE CT (SDCT) Difi); %51} 7= DNA {5 OHuxt 5.
(a) y-H2AX ST, (b) YBREE (CA) /Hr.

y-H2AX R B & CA OW ORI, RS CT AR ICH BT L7z, K5 CT O THEZEIT

RO LIRS T. U al Y CFFFIAMRE CHE L7-. DNA Z RO~ —T—Th 5 v-

H2AX 1%, U VB bR O e A h H2AX Th 5.
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BRI, AR T v I R

%5 1 5+(1995.10.20 F&4T)

AR R R R NSRS

bnIo  ERES RS E R LTI EE
i

W R REH AR O R IBIZE B O T % /iR
SLAHEEEE RSB D SR OR & i
— SRR R R S ~ D EARE — e 2 KA
FREE T~ TR EE 25

(1) 7oV FEERBRE#E R DD R HE

(2) X BRSO3 NG I —FK

() BHEFREFIFOSIENS (A ES IR

(4) HERIREEARDOSIIR NS/ TE R

% 2 5(1996.4.1 F17)

5 52 BRI R S BURBRBI R Rede
BIHE Tb M DE X DERBUHLE IR E—
Rl E S TICRP1990 4R 2otk - WEIGE
RENVTF 4 AD v a BE

T~ R BT 5 AR H#

(1) AEOTSKISGHE  Fram /4t %

(2) JHEICBT D X MR RO ENEESR &/
AR

TR SR L i 5 1% D JE B~ D22 ik & Btk
EER

AERE Y AR e S TS §hs)
BIRONIE D AR

BUE D fitiak OBh R IEE / AFH—

TG RRBA I B L 7= F B OB TERIR

@)

(4)
(%)
(6)
SCHRAAAT
J’

BT OESNSTERFR ST/ %9 L 128

% 3 5(1996.9.26 F1T)

5 24 [RIRKFEFANR S BURBRBI & B Rede
BUE ARG & B R
RENVTF 4 AD v g EBE

T IRT T 4 T OWERLi#EEEZ D)

(1) A7 T 4 7 ORI &1L 5 S

(2) i - HE BT COMBER, T

() FAEHEDIRNG S ZIHIE

(4) BB CTOHEG] TG

HEREEE HIREIREE L e 100 45 TR
SHROWINR L i % 0 <> T 30/ B A
R RAR TER S B O BRI 2 Mt
WsE

% 4 5(1997.4.5 31T)
55 53 [EIfR AN R S BURRRB &R ResE
BUHE 21 Hfdicmi 78 B Ok 45HE

5 A R R S NRVT A Ay a B

=
H

T—~ [ X BREICB T D BE OPRIREE
% J7ik)

(1) HRSREOFEMNE —MABRE 2R 25
&/ wmAER

(2) BRI O RME — i 5 RIEC X D BRI E O
HEE /1 B ANt

() WBWRHLGOME— BIERERNC X 5 BE R
BEORE B

(4) 2B ORI — RENE OALE & BALIZ O
T/ 8RS —

REOF TR DR — & DIk B Ik
L2 &/ EE

R X SR X Dl - AR R, SR K
OMEM %% 2 RADIO ISOTOPE 3E#x#;

%5 5 5-(1997.10.30 F&1T)

5 25 [RIRKZANT RS B RRBE y Fl itk
KA TIAEA H A &2 A LryL b S E O JREL
S AR —

55 I RE D BB SNV T 4 Ay v a VER
T~ TEFHUR RN & 1)

(1) BROE D 25— EFEREZ I 5
(2) PNk — MR EREAT, AR E—

(3) AhHpRNE—FT D AilEA

(4) HIBOIREL— T > — MTHDIRIK &R 2R
#

(5) wlim
B OEM
(1) fEAHEIRERR EF O RS

(2) fakprEORE L

EEL AR RIS T v — MMERHRE

CIESYE Pi= - ¢

%5 6 5:(1998.4.9 F81T)

55 54 ARSI RS OB B Rrde

F6 a7 e s T A

Bl E

[ PR & AR E ) ZRERs T

[ICRP OEWIEFHLD AN <o C /%1 1%
HEOF  ERIRERRO T 275385 ik
B T —T AT T L—a v ORI, F
B

ST

[E SRR B4 ICRP1997 4EA v 7 A7 4 — K
Dk RATEE (BURRREF D DR
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% 7 5-(1998.10.29 4T)

55 26 RIRKZEITR S BURREE S RIS R
BIRMIE T 07T 58 NRVT A Ay a VB
=

T TR X BRRE) OHA XA LT
HlETE DD

1) HAF ALY &)/ HE

(2) —BARE T ORI S VR

() LERE ERbLET) OER A/ NEA

4) W= - FEEERTOE I/ INESE
SEMFERE Y A b 1998 £ & - FK

% 8 5-(1999.4.5 31T)

55 55 [MHR T RS BB B Rk
TG RRBARERFIE — Sy Bt OTE S/ YRR
MR 0 /T N BE RS

(1) HaGIRRbRE s - Rk R

(2) EREMT RIS E OB & G
% 26 Rk RS R wE

EFHIES X BRE) OFA X2 A L~ULTHIET
SRSV )ik

B Sy B FIGLEE, Wil P

TR 23 5t B R 1R

X M AT dEeE —2, /1L O b —

X MBI, PR A
TR BRI E e Al KA

TR B — IVR - H g R Z
SEE ke BT o iR B

%5 9 5:(1999.10.28 F&4T)

527 [BIRKZFIT RS BUHRBE RIS R
BIHE 2D OSB#EIC RO b D b D —21
tAdOIRE) ) R

5 9 [ U AR E S R
RENVTF 4 A D v ar BE

T~ EHREBEIC BT 2 2000 FRIEIZOW
<

IR I B PEIE 2000 4ERHE, A B
EgHRRESEE SO o v o — X2 PEE 2000 AR
ASORIARBUZ DN T/ BAEGE

JABEIZ 31T H P 2000 HEFEA~DXHGSIZ DV T,/ K
BT

PEJE 2000 4ERIE~O RIS & BUR B2

R IRREAEE (2 331 5 FEJE 2000 A=RERE K EF e
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