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@ Clement et al. (2021) Keeping the ICRP recommendations fit for purpose. J Radiol
Prot

® https://www.ncbi.nlm.nih.gov/pubmed/34284364

@ 5.3 Cancer at low doses and dose rates

B " some recent results demonstrate relationships at doses <0.1 Gy (Lubin et al 2017,
Little et al 2018, Hauptmann 2020) with little evidence of the existence of a
threshold(p.1403).

B UL<DOHMDOREICELDE0.1 Gy (DFU<TOOMGY) LLFCRUEN S BIEIKIFZEAE LR,
® 5.4, Individual response of people

B "It is not clear that there will be sufficient scientific evidence in the next few years
to fundamentally change the way that the system protects workers and members of
the public. However, there are already efforts to individualise radiological protection
of patients which should be considered in the review of the system”

B (L&E SR CTIED DD BABIIED K3 (2 GRS BB CRRDPEZRAINICEZ SRFHNIET VAN
HEITRFOSNDH I,
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@ 3.1 Dose and dose rate dependence of cancer
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@ 3.2 Non-cancer effects

@ 3.3 Individual radiation sensitivity
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® 2022 lLeveraging Advances in Modern
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B OECD
® 2012 AOP(Adverse Outcome Pathways: BEMEHIRRZE) approach
B = O0O0B8LRIVASYIORARIVICE D EHEEIERE
B (REHRUNE SO B> D FULNIVDOERE > HRRDNE >gsE > BEAE(ER) > AO £S5
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Toxicanit Macro-Molecular Cellular Organ Organism Population
Interactions Responses Responses Responses Responses
. Receptor/Ligand = |Gene activation Altered Physlolgy Lethality Structure
Chemical Interaction
Properties Protein Disrupted Impaired Extinction
DBA Binding Production Homeostasis Development
Protein Oxidation Altered Altered tissue Impaired
S Signaling development/ Reproduction
function

https://www.oecd.org/chemicalsafety/testing/adverse-outcome-pathways-molecular-screening-and-toxicogenomics.htm
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@ International Journal of Radiation Biology 20225125 &
B 2023/8HMICRR2023 (MR EERFR) COART<RUHLIToNs,
B Symposium 17 AOP application to radiation outcomes
B TR 15: Overview of AOPs

B Debate with Lunch - Topic: AOPs are a distraction from advancing radiation risk assessment

® FOR: Doug Boreham, PhD (Northern Ontario School of Medicine) AGAINST: Gayle Woloschak, PhD (Northwestern
University)
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B SFICDOWNT
B SEHEDEIAE
B 2RSS DOEREFEROREL
B EHFE CHIBIE<KEZLAXDUTHETD/VINSXRNIYIETIVDAEHEUSREICREETE3IDD/INTA—IDIE, —D TEHEISBEBXED FIENOZE X E BBOEENRNELTN D,
B SHEFNEHEEL. LREFINSEREDLE. BIFRAERIRT 5505, D E< E B HEHIRESE CIIEBEN LA TANTEIE,

BT —9DRE
B HETRL AL KBNS IFIFARE LT —9 % A,
B EALERT - SMTAERBLEN AREAT CRRICARTAE,
B ESRIUIEMAF. HABN.UNSCEAR.JAEARZITHULTE

24



ARINMEDR T 21—

B11/3-4 TEXRICBZMAITS  BEPEIVNIDIRRADZBRZ  VWHODEITHSEZSD F20 BEHRhEDRIEL
JA—S L]

®(11/6-8) Ta2AT ICRP Workshop "Fit for purpose: A German contribution to the new
ICRP recommendations”
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BERIUENKFOGRHHX (2+3KE =01 DEER

B KRZEIEIIR—MRZEI THY, [REL 253,346 A(TF—FA) &, FHIZFDH
THERIE<BEDT —INKIETRNTT13,120 A (F—9B) &ELELE.

B EEMHIER (L, RREHRAZZIEIRVDERRTHY, AEHIE<HFEET [mSvILL
LETIMSVIERBDENZTNICHITDIREXEDLLZRELELLEUVELUZ.CORR
LEGIZDWT, MR, Fip, X, @EEREICDOVT(ETIVY), HdLIEINS
[CHDZ T, BEDRE, BRIEDNADKIREE, BNEOEIVEE, /EEEDIERE
E(EFTI2)ZHEU(FIZLLEAIREE R D LD IZHL), T—FYAET—YBDEFN
FNUICHVWTHEUE Uz, T—YADHEEIE<IFEDRIET —FI, BERED
BEMXICH T IBEDHREEZHEMBE L TAHLELE.

BRE2EBE3EB T, AET97ADBRIENARTZIZZDEVWVAREIN, KR
EIZT00BAFESHZU10.3 AN (95%EFEXME:8.5-12.6) &R FE L. FIKIR
NAERELL(HLVISK%EBXRE) X, FNENT—YADETIVITI.6 (0.7-
3.4), EFI)IL27T1.6 (0.7-3.5), T—9BOEFIITL1.7 (0.7-3.8), EFIL
27T1.7 (0.7-3.8) THY, AE#HIE<HEZE(IMSVLLE) DAL REVNEDD,

BERDIRTIREICIFEVFZFEBATURZCAEEFDIRZEZNDEHHEANICHY, =N
VWS ZETIRBRVWEWSHEREBFEUR). AAEICLY, BEFEARTES3.7F
[T, 2D 99.9% L EMEMSVEKE T DIRIFEHEHERIXIZTDVT, IR
BRNAFEREDEIC(BHRDH D) BEEIFRNCENRINTHYET.

B (AAROER)

B AR TIE,ETREDI9.9%LL EMEMSVERTGEE LS BIEFER X< &, BR
BNARRICDWTEERBELRERILERSDH SNEBTATLUR (EHI3. TEDEHHA
). WSDOHDHFIRIEHZDEDD, Fh/=EDHBRY TlE, CNIFBEREEHIE<
DEE(CDWVWT, JR—hTF 1V ERVWTRRESERIIDMETT,

https://www.fmu.ac.jp/univ/kenkyuseika/research/20240826.html

2@ THHEREEE ] O ABRIERAS

ZEHEE TeClinical Medicine) 38 (RM6E8H26HA>Y5TY)
(2024-10-10)

Detection of thyroid cancer among children and adolescents in Fukushima, Japan: a
population-based cohort study of the Fukushima Health Management Survey

BBONRELUBELFICEF2BRBHIAOER | BRR 'RERRSER) ICH1F5MIBURE DR — MR

& ARIN-T

S BA rriaL-ocw
BERUENAERHIRE

Hideto Takahashi, Seiji Yasumura, Kunihiko Takahashi, Tetsuya Ohira, Hiroki Shimura, Hitoshi Ohto, Satoru Suzuki,
Shinichi Suzuki, Tetsuo Ishikawa, Satoshi Suzuki, Enbo Ma, Masanori Nagao, Susumu Yokoya, and Kenji Kamiya

#xIE https://www.thelancet.com/journals/eclinm/article/P11IS2589-5370(24)00301-8/fulltext
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BEEAMAREZRREREE LY S —OMRI I —T B RRBIEES 1 RAEBHRALRIC1 8RUT
EoEFEEERMRICULEBRRERBEDRRIREN T — 5 E M U THEFHRHIE < & BRERDI A DF
RICIBARLEEIEV I EDBREL EHIZ. EXMR1 0B RER LI,

HARITIL—TI(ICIE. BB AHEZIRSHAFIR L TULS. 201 7 (FER2 9) EXTICRIKIBEEZ(TZ 2
553346 AORIKIRNARANDEE . NBHEII<BEBEOBEREEDH U MRBRERDF EHIZ, 8 AICEE
NEEREZEENZEMEeCl inicalMedicinejlliE#icniz,

RRERAFRTIZESOPRBRETHMER (. 4 BB X TORRKBRIRE(C DUV TIMERIRMN A & BERRE
(E< DENREIFEBH SNIEL EDEITIERENRR LU THED  EXOHERBREAKROREZTRL TS,

https://www.minpo.jp/news/moredetail/20241011119915
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CDOmX DEER (1BS

B EHRE CHhDANEBIE<LEIZ 2D (ImSvEE. TmSvEL L)
B 21T #H)X0FE=1.577 (0.715-3.394)

B (AEEELSHAHESNTUVRVAICDWTIE SO IE< EhRETELR)

B o2 xR 0zE=1.677 (0.746-3.773)

B (AEBIE<AAEINTNDADA)
BAZIE.0.0TMmSv.0.99MSVDAETMSYVRBICHEINDD T EEDT—IDE > TLIZEHRMNEON . #IS<DES
71 UICLLT B,

B 5B E D E<THE AR IBREDNE<EOTND,

EYNOE 45

AN
21097 2 370E
= 105 A®
Namgs v | ERERA 10BAESE | 4aui) o iz AERE g m mmmntA AE RUBRRE BHUZRY 95%EERE
(mSvSE N A AF o) Eﬁé@ﬁgh 25 95 % IEFEX (mSv) DA ° 5
0-1 132083 47 490257 9.59  1.00 0-1 132083 47 490257.¢  9.59 1.00
1-2: 111269 45:410434. 10.96 1.14¢ 0.762-1.725 1-2 111269 45:410434.4 10.96 1.14 0.762-1.725
2-3 9552 5 36722 13.62 1.42 0.564-3.565 2- 9 9994 5 38514.9  12.98 1.35  0.539- 3.405
3-4 360 0 1458 0 0 D45
4-5 44 0 1745 0 0
5-6 22 0 932 0 0 NS cena 10RAS o=
: il A RIS AE LUERE U0 OS%ERRE
6-7 5 0 222 0 0
7.8 5 o 208 o 0 0-1 132083 47 490257.6  9.59 1.00
8_99 g 8 24.2 0 0 1-9 121263 50:1448949.2 11.14 1.16 0.782-1.734

Takahasi et al.(2024)DTable 1(fiDEEIEERL T VAN ESHER) & USRS



B Takahasi et al.(2024) IFFEDEZ . ZDFRFAVWVEHEEITO> TS,
B HERRZHERISRIEI I DiscussionBi Cirs.
B o 1.802 (95%EFEXME 0.998-3.253)
B (AERIX<HAHESNTULRVWAIC DWW TIE MO X< EFIETELR)
B o2 1.775 (95%EFEXME 0.983-3.206)
B (AERHIE<HAHAESN TS ADH)

B OSKEERBOTENTLVENTVD T RETNICER CIIB LV &SR,
BIEERDETIEBEZDEFETILDH TIEFYDLEEITOTLVAL,
B 0.998%0.9831F1.01&FEAEERENLREIILWVET, 4N EBEXEICITNIL. BFRERDITT AL
SNBEEZ V0N EFEXMIFKSRDIDT . FEERD,
B 7 X hiEtm=DPiERA
Iﬂz&’]&ﬁ’*mﬁﬁ’(‘) EUXR BERICHITZREIL. P ENGDEGERT: BEKE) EBALHEINCOHEIIANE
CIE7RLN

SHOBIES LU S JICE 57— 5 DEHN, HRNR THEESDEMR, HRIFRICESBROMR. TATERETIE.ZLT
F—5 DEHDEGFDBEIELHIENN DEEMIER, V& DDISENRFIHRDADY SFHRY Z A,

B HAER https://www.biometrics.gr.jp/news/all/ASA.pdf
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BEEL BI<EEZXDUIZETIVET TIFR AL
<BDEZEFMAURET IL(CHOETIV) EHE
U & TIEFRVDREIZLET D,

B RERREOH T REERDULET IV T RIZ<E
0.5GyIC 1T BBRIU R IR GER R V5 1) HEREfE
DEBEREO FRIFOLYENT LN,

B EBEADHREICL 2 WE<BEBERN AL OEIC—E
LB RABRIER CRIRT B EICR 3,

B EREI R ET IV HE<SEEXDULETIVREZHE.
T—INDHTIEFVDREZ LR U RRDETIVEER,

B COBE BEET IVARR,
B ESEXNFREI<EZXDULETIVUNMEELRL
NIREETIWVEHEL. HTERVDRE ZLEE T A
=

— o0

B Takahasi et al.2024 (3 FH BEXDTETIVEHE
Uz EFILDOSHTIFEFEVELLLERE T . REDERZE

o

Solid cancer
16- LQ (<2Gy) )
LQ

\

\
)
.
1
\
:
3
3

ERR

-0.2 T T T = v T v T v T g 1

0.0 0.5 1.0 1.5 2.0 25 3.0
Weighted Colon Dose (Gy) #IR=

AL, T RE(Q. 8+ TRBL+QEFIL DB TIEE D DR

Full

Dose range model” L® LQ Q
0.42 0.36 -
- 0.038 0.22
0.34 0.35 0.40
-0.035 -0.034 -0.035
-0.86 -0.86 -0.90

18301.2 18300.4 18324.9
a 53147 53146 53147
Test (vs. LQ model ) P =036 - P < 0.001

Ozasa et al.(2012) 32
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