BEEEN

RmEREZEHBICETS
NOFR—=9 F—=XEOFERICET S5t
[BHBRTEONEAERET — 42 ~DEA]

2019%10RHA

BEmRERESR



£1 B#
ARFEEHE ALFE IR 2 R ER BB B W T, N TFv—2 R
— X{EZIEM L CEY 2 POD %2 K 256 DA RE 2 T7, FIEFE %
BHT L LICLY RMZEZFBRN, FIEELENT 287> ToOS
5700 —HMEROEHEOHERICET S Z L2 A E T 5,

£2 TFTE

AIFEHZ BT D HFEOERIZLUT O LB Y &5,

1. BMR (Benchmark Response)

{EFEWEDOITSER L, UYEWEHIZLV 720 SN EBOREDOHE
XiFEE OBk (HEMIGCER) SERICE7FHIREE (BoRET 1) 24T
IO TH LN (HEKCHRR) T8 T 6y 7 7700 RRIEHD
D i DZEA,

2. BMD (Benchmark Dose)
—TEDBMR%E & 7= &3 E DIE < B &,

3. RUFT—4 F—Xi% (BMD:%)

(CEMEOIE Bk & | MEWEIC L0 b7 b SN2 O R A DFE
X E OBIR GRERUSENR) 13, BEOKENEE BEEFL)
65 L 5 ED T, BMDR OV OISR 2 525 J ik,

4 . BMDL (Benchmark Dose Lower Confidence Limit)
BMDDOEFAX ] D FIRE (F3 FIRME) . #@% . BMD®90%IE #H X [t
(FEEXE & TIZB5%EFEXE) O FIRENRBMDLE L THWH L
%)o

5. AIC (Akaike Information Criterion)
UTOXTERSIN, B2 VEI T, ETLVOEMI EHIET

1 Point of Departure, 75 DEMFAERCREE FIFTED & 15 B AL 72 H ELUSFEAR O fE R 2
LEONAET, B, ®EME (NOAEL) < BMDL 54, {23 <
FiEfE (HBGV) 2R ET L, F<E~—Y > (MOE) ZHEH T 2BESEICHW
LD, [EREAIIZIEL, Reference Point &\ 5 Z & bbb, il : B2 eMizE
95 HFEHE  http//www.fsc.go.jp/yougoshu/kensaku_hyouka.html (& ZE2EKE

=)



—H L DWAE L DOINT AT 5 T2 DFRIE,

AIC = —2log(L) + 2k
log(L) : &7 /LD RO B
k: ETNVICEENDHTENT A — X2

AICOEDR/NE LR DET IV, Thb BRI T A =2 BTl 4
TIEFDHEEATIETAPHFELNE SN TS,

6. ZfET—4

LB ~DIEL T L 0 KERCTHE SN BB LY L1 UIAETR,
JES S AEDOFMRE, K0 9 DIRENBED2OONTINTHD E LT
DL IEERT — % (T —¥) D&,

7. lEFAFI)—T—4
L E~DIEF B LD SR CBE SN BE2 7 T —IT08
L7cdfEf T — 2 09 b RIEREM (—, £, +, ++H) | BADRAT—
VEE WEORMEDIEFILIH DN EMNESIT W T I —IZoE L
T—=HDI L,

8. ERlET—4
IBFE~DITL B L AHAHEL LT, BAEE., BEEEESOE:
WCOWTHIE LT —ZDZ L,

il

9. Restriction

RT A= D7 ' ADHRT/RT A —Z PNED O FE IR &
RITHZETHY, BMDECBWTE, HEETANSELN D HEKX
JSBHARAS . A TFRNCII CE RV ERIGHTR & 2 520X 51T, HEt
BT IVICEEND/RT A= BINDEOFEPIZHIREZRITHZ & LD,

2 y=f(x, a)7%, a O~ DIEITH L OUSE Ly LlHER x OfRERTLERD L
&L arNT A= L) (BROEPLNGE BRER)



%3 BRREZESNMTO>EMBEREEFTMICE T SBMDEDER
L8 O L A R I BV CBMDIE A TE 3 5 B3 IE. AdeSt
IZHSXBMD K NV OEHXMOE 51T 5,
F7-. BMDZ ORI LB 2 AW n K O a2 7 flln L, &0 5
DHEMFEDE RN ,
B, ARBEHICILS 70WE 2 7 T FEE R DA 1L, BMDZEO R H
FERDOHERHZE DONE L O - 2Bl 2 f 583 5,

1. BMDAZERY H5AERIET —2 DIRE, ZEiR

(1) FHiS &ML EwE (T TRl SE T &v o, ) IR L T,
ZTOMBELRFEDORIGEDEREZBE LT —4% (LT THERGT —4 |
EWo, ) OHbL FAFEMRLDEZETINET S,

Z DS R TR I ERUS 7T — & OFRE M OBIZ L - T, HIRO
HRICESE, IB LT rmMERASICRIRLZ LT FRA U b &
BT D, IR ET D RRA P2 BIBR LT LTt
ERT DLV ) FIEZIY 155,

(2) BMERBRE =2 FRA  FOMEENSRLET =Sy bDob H
BOGBIRB AL L TN D HDIZONT, L FORMFICES T 2 ENnE
HAZ DO H-O T TR 5.

O #HORROE, 571k KEBEFORRRAPEY TH L Z &,

Q@ U FRRAV IR BHEFHICEREOHLIFETHLHZ L, B, B |
~ONFEHEIZHOWNWT HEET B,

@ T—%tv b;», BMDEAZ#EAT S ETCHELERDIUTOERE S
TpZ b, B, AENMIGET U 73ORRICIEEA L 700 5 8% (E

JH - AR T DRERESE) PEESLT—F Yy MZHONT
X, TN DOEHRE G Z & bR 5,

a _fET7T—%  FHEFICE T 2B L OSOGZ2 R LB
b NEFAT ZY =7 =2 HFMEFICET 5 BRI, JOSZ R L

T~ B R OB IR D RS DOFEE (71—
F‘) o

SALZEME DOIZ BEELUEMEICLD L6 SN B L OO ABKCERIZ,
BHET N EZYTIw5 2L CHENIGHBEEZSED Z &,

¢ FEERELOXMGTRVWD, ISEEBICEEE 525 EZ 20, TV V7KW
FEMT D T2 DITATT Iz S35 25K,



c EFEET—#  BEET -5, ZAPRAWETRWEEIE. A
BRSBTS EY . JOcEONRERME CFEEX
TP RE) ROMUSEDIX S ST HfEIE (RHE
{75 31 U 53 AL )

(3) REMENHFFCEDT 2y NPERGFET D56, BEAREZHOL,
K OBERFI 21T 720, HEMAFOE5O T, Y%7 —4%t > M aHse
L. o7V o IR T RS E LTy M LTI 2 2 &M
AEETH D, ZIUCT KD HERISEBRPEARARMIZR L Z 252 <o,
KT —HF 2y MBI HEOHIF, BiE, AT A X, 7—FHES
EHEORBRER G OEWZEE L, FalcAEY P L O 8l an s
DRI T D MED D D,

S, Br—% (AER7T—%) ZiEHT 52 & T, BMRIZXIST 5 H
BB DB HOWT, KRBT N AR 0D 2 b, A
THT7T =4ty NOEET — 2 PSSR, ZENERT —4
ETINDIEY, EHTLHZENLEE LY,

(4) BIEINZRE REFTR) 225\ T, 7 L— RBIOIEASEE N LHk S
NTODNEFFA T ) —=F—=F %2, M7 —Z & LTIROHS 2Lk, H
HIZBHT~ETH D,

HARRNZIE, RS 2WELT RO AL 25 L oo, WELT
RO, €027 b— FOMIT TR OBAEREIZIES S, EMEOREE
DT TEMFIERN O L LS b — FLLEORELET RN E T
LHMEDORFHMEZ fET—2 &L LTHRV KD Z L aHFd 2,

2. BMROHFE

(1) Z{ET—%4
O EEOBYRERICIS T 2 RBREM I D1 DD FEH R E TN 2
CEWERI T RBRA > FREICEIT 5 i % 'NOAELVE % H 7=
FEVEEEAL & OB EE L, BMRE L Clafl U 2 7610%% Hu iz

5 S. Sand et al., A Signal-to-Noise Crossover Dose as the Point of Departure for
Health Risk Assessment. Environmental Health Perspectives. 2011, 119: 1766-
1774.% B 1,

6 WD X7 IX, FEERSNTZIGEDRBERD /NNy 7 750 RN B OIS Th
MY 27 PA—PO)VE, N7 7T 7 REORIGOIEFRAEFTHRLIME
Thy ., @R Y 227 ={P(d)—PO) /{1-PO}TERIND,

P(d) : F& d 281 2 G DFRAESR
PO) : Ny 7T 0 R (RHRED 1T D G DFAESR



BMD B X AR R 2,

@ HizEE Y 2 710%1L, BMROEE LT, HHWLEHOT —4 & v
MIRIEREIZ72 2 IR L2V, £BMROEIX, ARy B AT
DIEN, AV HENIGT — % OFpH%EEZEZE L oo, EMFEOMEO
TTRET S, X, @BEY 2 2710%0, f/NHETBESNZRG
L0 En7e0/EL FAHEXY b KIBICEHE/ ORG24 2 HE
X, KO REWVERZLRGAELH D, T, EWBERED > Bk
RA~DEBICET 2 HABENGT — X 2V HE1E. Matiic, &R
JAZ710%E D /NSVERZ YRG5 H D,

(2) BHEET—%
O EWFRINCERO S HOCEDOELZ . BEEARILIZE SO TRET
LB EIE. TORbEZBMRE L THET 2,

©@ HEHMEOHEKGNT — 23Sk e nfie_"T Z EDREEIND D,
LN BEWRD B D O EDEAL N AALR AR, HENGT —42 2
CNCHEME DR E O F TCBMRAZRET D,

@ HBFEMICAREMEEDbNDI Dy FAVEEZRETE D2HAE. GE
DHAAEAE LTe BT, By NATEE B 2 5 ROG 82~ EEEG 23
STHRECHART, HHNUHEDT-#EMS (BMR) 7202 2% 58&%
BMD& L CTER L7z £ T, BMDBLEEIEZH T 5 7V v RIETE
0 ED,

@ BEMICHREE RNy NAETEEZRETE, o, liET—
ZDNFIAAEETH DA, BREOED 25 RICHET D LEITH
L, Ty NATEICEDWTHGET — % % fET — X2 ICE#B LT |
TBMR#% & LBMDEEIEEZ RN T 2 2 LA THLI LG H 5,

3. AERKETY VI LEBERDFERUFPODDRE
(1) AERGETI VY
D iy FRA Y FOHRE T 22508 A0, 1 (2) 0%
1 2 it 72 LT —%ty MZ2oW T, /ﬂéfﬁﬁ%}im%?U VI EITS .,

@ AEWFHIRRARH 556 2RE. T4ty MIEERLIETOM

ToNA Ty RIEOFNEOFEMIZ W T, FER#ELZ SI7- K. S. Crump,
Calculation of Benchmark Doses from Continuous Data. Risk Analysis, 1995. 15:
79-89 X°. U.S. EPA, Benchmark Dose Technical Guidance. 2012.% £ [,



BRIGST =2 MW THERIGET U 7 %2175 (s ERFORE
DT —=Z 2 MBRISET V7 OBRIZERINT 5 Z 13 Th2R, ) |

Q@ FFEDLFEWE L= R4 > FOMETICEET 2 FHEMIGSBERIE,
HARMICIL, TENR FF v ad X7 4 7 AR FRvatdfF IR
T 5, AT RIS H—-OHBEET LTINS Z &
L2,

ZDL O [REMFORNEZRZ T BEET AN D551, 4
ZET VN OLBMDEZ RN T 5 Z LB IS,

@  RBAEFORELILZ T2 BEET AVRFHTERWIEEIE,
BMDZDHEEITH> V7 b7t I 4 Y— (LLF Y7 b
vxT ] WS, ) EFEHL, EALICIE SN TV AIEBEET LV EH
WCTHERSET Y V7 %179,

® Y7 brU=T1E, HEHAEREKLKOBMDEOGREFIECET 25N
RO EZOD, HMROEEGO T TBMDEORMMENZ Y TH D
EHBr LY 7 b =T 2 WD,

® HT2Y7 bU=TIZB8NWT, BT BRI TH 25613,
ZOWRE HWTEHERISET Y V720 TITO, TOEE. 7 AVF
BEE, BRI L 72 TOBBET L2 W TIT O,

@ ERIET N ERCTEREKISET VY T EZITIBRICET VO/RT A—
2 DAt % IR 7 % Restriction/S AIREZ2 5 A 1%, [RAI—FET L TH->ThH,
RestrictionZ 1T > 72854 (ON) LT -> 7284 (OFF) 133AR
IZIXBEOET L TH 5D L OFHEIC S, ONEOFFf 5 OEF L%
WEREBERISET ) T E1T 9,

(2) AERETY VRO
F—Hty T EIZ, ETIVEBOR R KOS HEIHET VA2 W H
BNONET Y TR A2 LT OLES IS E M 5,

D ETILFEHILEZET-o-TLRES
T VS U7 RS T VO ENIGTET U U 7 RERICo

8 AICEDOfEAZEAE LT, DUR LB E T MCES < HEERS &2 &R
R LTSRN BT e 7 V2 x| BMD BEHEE 2 F T 5 ik,

9 VT NI =TI L DBNRTA—EZWEDT- DD, g OHEEEZ - Bl E NS T
THIE EREGELNDHZ L)



WT, HERIST —F ~OBE A% 25 H il L2/ R bR L S>>, 7
IWEEHEDFERDP 2 T 5 Z L #HMEOEG O T THER L2 & 13,
EBALE T2 R

Bk, FOE, T AEEURICE L EEE T LD 5 B R XL
A R ELEIC L > CTHERISHBRDSH&KIGT — & %2 B 5 2027
TETOARV LA SN b ORI LI LT, T ATV,
ZTOFREREZFTMT L E W) FIEEAEFRYE S,

@ ETILEHEICEYZEHEELCIZEEENTLICHRIN-FERIZ
Bon#ENEHFHIN-BE, XIFETILEHILEEFIT>TLEWNES
R OHBEET VERWTZHERISET U Vv VR EZ LT OFIAIC X
R T RN

a HEMGET V7 OERE LN ARG IOV T, BE
OGO T, HERIST —% ~OiE & 2 700 X34 B E %
IZ X o TR L7245, AHERIST — 2 ZH 50 TE Ty
EHII SN b DI, H O T ORISR LERINT S,

B, WEERELIT O 5EOABKEX, EAMIC0.1ZHNWD Z
L, HERGET U VIS > THEDET L EM AT 5 A
N HEAEE, RIDG U CTRRZAEEKEEZHWD,

b HMEOBLEDO T, FMEMSET U U 7RERICHOWT, LIFOH
HATIZOWTEH T %,
(a) MESUSHFROTCRICTAEM TR T TG IRN T &

(b) AICOMER, FEORK /NS WHERIGET Y v iR & T,
+ 3L TOHFHICHD Z &

(c) BOoN7=BMDOEFEXEOMEN, oA ERSET Y o 7FER
CHARTHOMIRKREL 2N &

(d) 55N 7BMD M ONZE OEFHX O FRMEA, fKk/HEE T
FELLIEHAEMIC /N &

c  FHIORR. ETOFMBER 22T HESOSET U > ViR 23
NI %, ok, EATLOIHERSET V o ZHERBIFIE L 2V A,

10 HEOSET Y > 7 OfERF b IV RSOSSN REEMNIZ B 2 M BRUSEIR &
R EE LB, EBRCBIR SNBSS T — 2BV 7 7 SR p
EZRD, MEFRICEFEEZY 9 5L LTHOLNLORET DA BEKAEL T 5
BE, pE<AREKETHL5E1E. AL LIAUENHRHFAVCIE L < 720 & f)lr
LT, REZFEAT 5,



BMDi£ % Jii 9~ 2 R IOV THEME OGO T THW %,

(3) PODDRE

(2) OFER, 7—F 1y b ZTEICH-IEEOMS L A BROGTE
TV TRRPEOND Z & & D,

ZNHDOHNG, HMHEOEEGDOT, b b~OIMEMEZ B E 2 7245~
Y RRA v FoEER, BIEMERHESOHERIST — % Ot BMD MK
O OIS T IRAE T & 2 BMDLOE S Z JelC B SORE T U > 7GR A i3
WL, YZET Y 7RIV TR S 72 BMD D 90%1E #H X i o> TR
fEBMDL%, POD &9 %,

4. #HEDODXEEL
AT OFE R, LT OB HRE2Eate e xCE L, SHEMAFAESSICBIT5
ST G OB R R BRI O ik TR 35,

(1) EHLEEY 7 U =T DAHRBREDIN—T g9

(2) BMDEZEA L72KT — 4 v FORFH
O HBEEHHE EBREYHE, = NRA v b, BEHE, B5HM

%)

=F

© KRAT—ZOHEEIE, B GFE4A, HESA . F%)

ORIV e S
a  _fHET—ZOHAF, FHERICE T 2RBREIMEL OMUGE R L
Jt L7k
b JEFFH T TV —F7 — X OEEIE, FAERCRIT 2RBEWER. X
SR LT 8 e OB AR R D S D 7' L— RN ST — 2 &
BT — 24t L7255 13E O FNE S ORHL
c HEHET —Z O%A L. FHERICEB T BRI EOE N OGS &
ORFE CEHME, i) RONES->E (RS, TONEE)

@ HERL LTHWEEEDRHL5HE13. TOEK

b={110

® T—%ty b KA LEGER. E6koT—%ty MZET0K
V@OONE. MEFIEERAERIOT —% % v METERR ZREERRH LD
T B IRE DL B B LR

(3) BMRDHE M OV O 2 FV T AR L



(4) BMDEZEA LK T —4 2y MBI 2HENGTET D o 7iER
O SHERKISETV 7RO ey b (7 WV EB RN
Restriction ONN O'OFF O 512 L W & o= HEK G Z &Te, )

@ HBHELUSET U U 7RERIZE T 2#61E (AIC%) WONIBMD kUM%
D 90%15 ## X [H]

@ BMDZEDOFHEXEICHBWTIE, TOHEECIZHWZHEFHMTE (7
07y ANVEEERE, T — A RNTy VR

@ TV EITSTESAE BEAATICHOWEEELOSET VO
E
(5) £7 =4ty MBI DHBEXISET Y > 7R OFHl O FIEE

(6) PODOEI N K PODEZE W= RRA L NERTF—ZtEy &
BHLU-#h

%4 HHOREL
BMDEIZBE 3 2 EERAY 2B A0, R AR BRI IC 38 1T S 15 F R
FaEA, KBS U TR ZUETT 5,



