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"benchmark analysis" OR "benchmark dose analysis" OR
"benchmark calculation" OR "benchmark calculations" OR
5 "benchmark dose calculation"” OR "benchmark dose 234
calculations" OR "benchmark dose approach" OR "BMD
analysis" OR "BMD calculation"” OR "BMD calculations" OR
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3 |(BMDL OR BMCL) AND (benchmark or "bench mark™")
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6 |"toxicological risk assessment" Filters: Humans 135
"risk assessment" AND "Margin of exposure" Filters:
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o CHERENITOIATFERIN silicosHil/5EICL D HMIEREDLLEENSTDE L %R
HUTWRIEER. Z0RE

6) TOMAFEINEEIR
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5. BF¥F—4(C BMD E&2EA I IEOFIESICRATHIEIREEE

ZF7—4(C BMD EZERAI3BROFIEEFZIZE(LTZ LT RHICEBRLEZSNIL T ORN

BIOWT, KABTIEULLERIDSS, EEERCGEEEHINATZHLIC, BiETHEREZE
Uk,

o IREUIEFAFNS BMD ‘EZ2EAT 5T — Y2 REISFIR. XA

® BMR OFHEDEZ TS

8. MRIOVTIE. BEOEDOIRRTH LD, ERBABIOVTREESRIZIL.
$he. LUE[ JTRIR-SES(L, SR TRSTUEES B0 —SES 2R TS,

5.1 BMD ZZ#BAY3EFT—IDEELCONT
5.1.1 REVEZSBOEFHAR (RE) b5, (CFMEOVAVFHE (RCSHETHSE) (CA
WBHARZRETS/VLFIRPERS (FRHEE-1RHL)

5.1.1.1 EFARTH/SNET—HZIEFEMEOVUAIFHEICAVWSIES O - 2 EDFIR
EXB

5.1.1.1.1 EPA

(1) Application of Systematic Review in TSCA Risk Evaluations (EPA. 2018)

ASE(. Toxic Substances Control Act (TSCA) (CEDURVFHETOEA(CHWT, EPA
N ATITAVILE 1-ZITIHEDAEBBEITHA IV ATHD.

BAMICE. SATITAVILEI—0TOTLRELT, TJORL (F—4DURE. sHER RS DE
E'@ﬁb\égiﬁ_ 7'3‘655%%’2%@1& LIBUIZED) OFFE. T-IDIE (T-9DER. 2A9U-Z>
JTRME) | T-H0FHE, T-IDMERURIENILT DA CEIGRERIEROENICOVT, €
n%‘nwilllﬁﬁﬁéﬂbfb\éo

1) T-HDERR:R

T—IDERZRIOVTF YRTFHIEZITOINEFICED R EMRZR DR O HEEMEND, CIT
(F DFASNTVBXIT -9 —R (PubMed) KU RAKXEIEAFHDT —52ELBIRIRIC
&7 —EIRZFRL. KB T2 DR ZFHAFE T 2LHZFEN TS, [p.19]

2) T=ADAY)-Z>F R U

T—=ADAIN =) ROV T, YRVEHCRE:E T 2 Rl aEME D D IEIREFE I BT,
ANV PIZARSI N &EXXORIN -2 DRO D SR - BRINEEZERUERAL TV, ICT
(F. XEkZEATIVICHFEL T, SATYTILE1-TOCR(CH IR IBEHRODIEZBRICLTVD. T
-4t (. EENRUEENRERZ ZBHRENSHBIU. T4—LXET> T — MERL TH
HI2T0TREROTVS, [p.22. 25]
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3) A0l

FT=AOFHMICOWVWTIE AEFEEOYIER . ALZHREE(CBIT DT 4. (FEECEITZT—4.
HEREWI TOBMT —IEDT —FDFEFERC. T —FEHICH o TORA B NEAE, AT
([CAAVBZAT7EZEIBL TR, BERFTNSESNIT —FIDFHME(C DL TIE. Appendix H (CEEIR
SNTHD, T-HDBERHIMT BBRD KA > EL T, FARSHIE (L4525, (E<EORFEE. 77
N LD, EIEMRIZIEE (IS DEOTS MO —IVICRDEHE . DHTEZFREEEIC BRALIICD
WT 2 H'5 7 D0 metric ZF&EUR_ET. TNENOFHAERELZA DT RUVEH T RS2 EEIBL
TW3, BUT. INSOFHEHERZE(CHATT (WEISUTIVRRIN) BICRENRT —50E
ZEHE S (7 —A%BRINL TLD, [p.26. 223]

4) FT-ADFERURIENIET DA CEDGRERIERDEL

T—ADERURIZNIET D RCEDGRERERDEN(COVTIE. ME. —E4. BiE. 2
B EMFENEEEZTMIZECIOT. T-IDDH. FEEMTONZEREEROTWS, {6F
ME D)2 TFHEDZHIC, BIFHIET S 2DOTIA ML), BEOIET Y REFHILHEEL TS,
[p.26]

5.1.1.1.2 NTP
(1) Handbook for Conducting a Literature-Based Health Assessment Using OHAT
Approach for Systematic Review and Evidence Integration (NTP. 2019)
AXE(E. NTP ObLlSRiEEN The Office of Health Assessment and Translation
(OHAT) M IRIBARDOILEMEE(CLDE MNORBRADBERECRHIZIL TV ADFHEEZ1T
SRCEMI DS ATYTAYILE1I-DFBI|E, HIVNIMEEIEEFIRE (SOP) LLTOEEIZR
e EZERUERTHD.
BAM(C(E. OHAT OFHfiTOCRICHIIZIATITAVILEI—EIET O ADMEDIEEZLT
D 7 DDZATYHHV . BATYIOVWTEOFIELFHI I AT E R 0ZNEEENEEIBL TS,
e Stepl : Formulate Problem and Develop Protocol (RIBEOERALETONIILOREIFE)
e Step2 : Search For and Select Studies for Inclusion (GHfi(CHVBIAZTOIRZREIRIR)
e Step3 : Extract Data from Studies (FAFENSIMETET—4)
e Step4 : Assess Internal Validity of Individual Studies (&4 DERFTOPIEPZ ZED
i)
e Step5 : Synthesize Evidence and Rate Confidence in Body of Evidence (IE7>
ADEMETET > ADEFEMHETT)
e Step6 : Translate Confidence Ratings into Level of Evidence for Health Effect (T
EF > RDERE OIS THHERZERFZECHITDIET O ADLAICEEHE)
e Step7 : Integrate Evidence to Develop Hazard Identification Conclusions (J\H—
RIFTEDFERZSDIHDILT VARE)
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Step2 TORFTOEREEIR(CEHTHTIE. AFTRDEIRDIHOIBIRELZERUFFRIMNEEE (L.
PECO R7—IXYNIEIL, < D%z 3 2F1c. EERREZIRS ETOERRER (HIX
(X, (FEX (IR _LOFEREZTHH I 2EREEOIRVTGE. E MU OEWIET IO Z N
BATHINIEBEICREINTVD., XRIFEAANZZILICEDICIRRA> N (mechanistic
endpoints) ) HOHoTWBIBE(CE. ZIU—-Z2 B (CCNBORF %, A ERIN T 31z DiR
HELTRWSIENTED, 94 NLEBFIDRY) -2 BBERUEX DAY~ BB D™ /5 T
BEE MR ERSE (eligibility) ([COWTHRXZERIT 3eHERENZBERUBRIMNELEDHSI
ZEHRU TWV3. XL E1—-EETORRMNOERIBAE. ERMIFSN. HFRIO0-F17I5 L E
(C3REEENZ, [p.17]

Step4 TOE < DIAZFRORIEPZ LD T, RERIAZE (EMNOBY)) RUBRARTER
SNENATRDI1 T%= R0 BFED RoB (Risk of Bias) MY —ILTEDLIITINATRADAATIC
XFF ZHVEFBITL TS, [p.34]

5.1.1.1.3 EFSA
(1) Draft for internal testing Scientific Committee guidance on appraising and
integrating evidence from epidemiological studies for use in EFSA’s scientific
assessments EE&#HI No.10 (EFSA 2020)
A E (G, BERFROFHmOS5ET. 5fE RoB (risk of bias) Y—Ib. &4 OAFZHMT S
Tz8® RoB Y—=ILOER. /N1 7 ADYRI DEATHEICOVWTU T OESDERBAL TLS,

1) EFAFROFHEmDTT £
&R DFHEREAM T LA T DL ICABRNEN D,
o IFRBEDEEEZRDITIE
o ANEPZ=MEOFHE (/\AT7ADYRY)
o HERTEROEL

MRREOFEREREZIPIE(CI LN AR FHETOCROEFERTHD. FEEREZIFET
BIHOEEREL T, MM ARFTOIHICE RSN, PICO(T) (FEE. T, LEEE. &R, BFiHE)
7I0-FH&3. BREOFEHHLEL T, PICO(T)(E EHOER, (F<EE. iR, I FR1> b, IBHHA
fZ2ZHdLIHBEENTND, MOBET ZEMICOVTE, PO (ERIEFIMA : FERifA3T)
& PIT (BEEH. {EfRER. BIRRMT  $BEMR) ZRUBNICERISIEN TES, PICO(T)E
ZO)\UI->3a>(F UFOFIEZREIT D,

(7) NEMREREERET YA

(1) YRVFHEOWEM(CREEULATRT YA V245 E

(V) EEREENFHESTII TP

(I) (FEEARIMVEILITZDIRDIZOL T B2 BIIEBEESE

() BEEITONZZHROLLEROTHSREOLEEZEIR
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(h) PBEEIBIY N> MR TRSIEMIZ AT, 20TA0-Ty TR ZERTES B.

REPZ LML E HBIETIAN, (EEEETYI M ALORRBMROVTRIORVEEEES X
ZI2E. IRNEHARERNMENDOIER |2RIRT ZTRE TH . HIATICHIT BRI Z L DT
i (&, N TAORIBEME P ASERUSREICRET 25 Ml E15T . HIZ (L, (FKEODE. BRENE
CENSOEAR. RIBT—4. #EROMRERMET BB, BIRNA TR, ER A TARVR RS
BRETHB,

MFAERARHINCR I (F, FEBORSIEREELROHTEDFEE(CRIFRT 2. AFOE ISR
MMETHBINEBSMNCTZ—75T. L RESN/(SA—INEBLRD, HIZIE (FEEIEEED
R, RSN EORITERELZOZ LM, M3t 8 R UBIT A BLEDRIE(CHI BRI ZEDAS
3%, FARFBOMRETEOMS OIMEN. FBEINIZIEE FOREDTMICIZIID,
[p.24]

2) ik RoB (risk of bias) W—J

—IRIAFROFHEDTZHDY—)VIE. FAFROBEM . JMRER] RUATRT 1> (Lo TERNEENT
B FEOTHICFIFTIEERY -V Z#BI T2ENTED. FFEDY—IVIFIB TERVMEEICE,
BIDY—=)VEHRFEDFHIED—— X% HN\ -9 BLIATEESEHDENTES. [p.25]

3) {8 < OIAFEZ IS 572D RoB Y—ILOEHR

BEFD RoB Y—ILDOZK(E, S2FIMELLEERER (RCT) %Z5HHS 3IethlERETENTUVS. 2D
. INBOY—IVZFIFFBRICHRAINAX (RIFFEE) 2ITNENDD. Fle. BEFDREMNR ]
AR BRI ELDRFA - FBFNERT5. BERDMEISEER RN\ 7 AZF ONEULNIZL,
20 RRBMFZEHI I DPRCE, BECRTOILT U AZEEINETH D INSORANCEDL)
THAENS RoB Y—ILE, TETVADMEEAERMOTHAOTZDDERRIBIRERD . EBDI1(
TO) A7 R%E R BIHDER DG EERATS. [p.31]

4) I\ 72DV AT DT

RoB Y-z RAUTEAFRZIFMULE ., MY —ILICEDADENBRER (T IT2EFZED
IR SZE LI . 2ANREHICAVSNS, HIZ(E T oSS,

o BLTFANDER

o FLID32/)\1 7 ADFELEICILUIAAT DT L —T1E

o [EE (MU T7ADURIMEVEDNSEVEDA) ([GUIATROS>F>4

o HYBMBRZITUZY

CCTORATIITEE NATRICBET 2ERIDZUAIICEMEZEIDE T, ThZABHOS5E (8
HFIE) TEHUTRENRITT(CIZ7T0—FDIETHD. NATADEX (SR )%l 3
HOZAT (XIFZAT—I) OERE. I/1E Cochrane /\>RIWITIBAFECHERINTULRW, YT
=SS 2F Ll FIEEBEFSCENMNNS T 2T -0k 2 RIBEADEHFFHAKIFL TS,
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A7V (& 3 DOKRERFIFEN DD . FERNHEETHD. URVFHHORIERE (O TERMEN
B AROEZHMEZIEMECRIRUTORWVWCETHS(Emerson et al.,, 1990; Schulz et al.,
1995; Juni et al., 1999),

—REEYIC, BRSSO U TR OB Z M T 25 NMEFELV. CNILEE . 2ARREHIZ R
EIDVCOONDIRECERENLEYE ((FRCEIDER) NEFICEIRENTLRNI LK
FI3H. LOFEAENSVEE SN D IBAIT T X(FRATU I (LD BRI O iz ER 9 25
&, B2 ORFTOEMBELHINESN, IET O ARHARZLEEUPITVETHD. COLIBRERIL.
E— v RX(EMDITA—Y MR TRIRT DENTED. CNUCED., FIFE(CLDHERR T
HEIEEEIRD, AP ADURI(CRAL TEE DA R DB AR REZ M T2 ENTED COLIRAZ
RNT—EOILTVRZIRIRT 5L} BOURTFHECEVWTZEDIET Y AZEDLSICERT N Z
RETBEVSIRCTEIRMEN DD hMOBHATH.

BRSO3 LI B YY) — Ml (L7 I 2 CEDBTEM R RREL. ERZARE TREEINLE
TERNA 7 ZADOFERRN 5 E), KESZEEIDECLOT, BICIETARMKRICKT I 2HIMTHE LR
BETHD. BRINATADURYZFEDD XIFZAATII I THE. EEREENEENZEEN'SD
B0 (FEAEDIRTNBCAATDINA 7 R%Z 13 TVDIHEE ZHRFTOE 2 DfE%ANZEICEHTT
E7 > 2eA%5Hi T 25 NEDIEHEEN D ZOMDIZEIC(E. )\ 7 ADFEFEE S5 A% TU TEE
EAURFUTIRSIR, [p.34]

5.1.1.2 EF57—49IC BMD EZBEAITIROERFFLEEBUERDS5INELUEFRT
HSFHMAICAVIRRZZREUVEFIRCEES ((FRER. BETIREHNHIZED)
5.1.1.2.1 WHO

(1) EHC240: Principles and Methods for the Risk Assessment of Chemicals in Food

CHAPTER 5. Dose-Response Assessment and Derivation of Health-Based

Guidance Values Second edition (2020) (2020. EE&#} No.9)

ARXE. FEFATR TESNERT —IDETJ(CRAL T T OEBDEREAL TS,

(7R — MR FEREGI T BRI FL FE DERSRIA TN S 185N 2T — Y2 FERIGFHECAVSIES.
RREMZOHE R P AERICTHIECAVWAEADBEEH(COVWTHITEN TVSZ Lz RITREL DD, )
BRNEFHROTHAU(CEIDRMCOERERDIDE, 3 DOFEEREM. THoTae

(Exchangeability) . IEfEM (Positivity) . —E% (Consistency) Té3.

R¥elEe™ (Exchangeability) ([CDWTIE. IT AR T, (FKEBFEIEFEERFOIIHATTHE
HF, (IERE N (PEEBINOERIERRBEIDHTICIOTIESNS. BIERLIIIEBROURIICFE
B523ZDMOBRICOVT, [FERFEITONTORZERECDRND UNUERERIAFE TEXHRE
OEAERBRIITONTUVRL, BIEREZEMUBVGEE. (FEEFHIREL0HIEERIERMUIOD
ERNERDEIEEMEN DD . CNSOBERN TN SROERICEREL TVWDIHE. IRBUZIICHT
DERZENTNR . MOERRBRIRIERCLDRERESND BN DD . TNUILITHREIRIEN.
A8 FRBAULRIINE, (FEELIEBDEDEDEICNA PANEUD BT REEN DD .. ZA&IIENFETILD
HIBR. YwF > | REAL. XSRS CLOTHIE T DN TES, [EME (positivity) (358X
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BYRBROEIDH TOREEIEN. AEFOBEROHZELNILETFEX (FEEROEENT
OTREBUVCEEZEIRT D, MAMRKIENMAREOEER T (CHD. FFDIRSENAFTEDE
HTTH3ma. ARERART YA UCLDMRENIEITEERIMCOTERVEZRIET S
ENTED. UNUVERRIAFE T, CNAMREESNTOR, (B X (TERAFOFIDHTE, —ED
ABEFICIOTRECRESND AN DD, FlEL T, BRRRIG TIIEEEZR T2 BELEE
ZRIBVEBEERBDIGZEN DD UNU. BEENEELCLIZEZEELLVGES . HEES
HTEBOENDINEN DD BIRIATT TEASE FRITIEME™ (positivity) HRVWEJEEMEN S
D, IEIEEMOMEE T OB P IEL I 2N ETH D, —EE (Consistency) (CDWTIE,
BRI R EELANIIDEDLICHRENEIDH AN, BBHETHILZIET . CNIFELOHD
RIRBIMFZRMEICISTE I DL DM ETHD, BBECERINLEEIRREEDLERMTHD.
MRENEFORASZHEIT M AATTIE, HIRTERRATRLOGRIERZENMIEL, FEEX
(JHESUAZOOVTIHETHS. UNU. BIEAFE TR, KERBRVEESEDRE. T2t
([OVWTARER M ZHIHEEN DD, U T BIERAFT T HEESNHEO— T2 HER TS
eI, (FEERMZPIRERBRDBBFEICTER I NETHS, [p.5-35]

5.1.1.2.2 EPA
(1) Benchmark Dose Technical Guidance (2012, EE&#! No.6)

T—AFHIICE I ZEEEOHETOCADRIDOATY I &, FEDLEY X HEEEIRILICEE
FREEUEFEL. FFEZASINCI BT, HIVEICOVWTHIATIRERE T —9%LE1—F
BIETHD. INICIE. FIFATEIEERETOT—F KU NOAEL X (3 BMD DEERZIHREEHEHSDFL
IVRRAY IS, BEFEXIEEREORYEERE I 2ILNEFNZ. BEHHEOLDHOI>
RIRA> hDT—ADLE1—(CREFTZHAHF 2 AELTIE, EPA 1Y BAAME. BAESE. RS, KU
ZOMORREZE(CERZH CTELOLERMZRML TS, (EPA 1991 Guidelines for
developmental toxicity risk assessment. EPA 1996 Guidelines for reproductive
toxicity risk assessment. EPA 1998 Guidelines for neurotoxicity risk assessment.
EPA 2005 Guidelines for carcinogen risk assessment) [p.12 (&h']

(2) Guidelines for Carcinogen Risk Assessment (2005, EE&#! No.7)

ENCHBIFBIET A2 A% T ZBR(C(E, FERNZIETHOTHIRETHOTE HBLE FEH
MERZERETDENTHOTE. SR IRERELBEINIETORFREERINETHD. Lhext
KREVEAFOIRERAFTNSIESNIERNAEOE AN RIET VROV TOMER(E. AHEEMECAN
HOF Py TICBETRERELEICENINETH D BIRSNLIEXEEORENIET Y ANE Mt

(strength of the evidence) (CE89 %#&E:m. iNCAIREGROHIMTZSZIFIBIET > A %A
([CERIRITRETHD. IETVADHRENRIIA MOEEIATL MDT 4% M I 3155 . BFHIE
T ADSEEMECOVTORTE (F. BIERENTBIEMEN) (VAR (A& %2 SO MMOE F(CEoTEHRA
SNISZIEEZIEICRIEINETH D,
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B FRAFRICEFTUVRECL T, (1)K BN IRETOBAFERIRA. (2)X1EREFO@E ) RER
RUNFHERRAT (F<EERFEIEIXEERT ., MEBIBFEXTERRY) | (3)IKEOENRHITE. (4)FAEFXTOD
T RERBERRAAM. (5)NAEBRERRVTETROIREDOZ HIRHEER. (6)/\1 7V ARUIHEEF
DOEYRER. (7)) E%2ICIET DILHOBEUNRHERE 2L, (8)T —FUNERU DDz DEAMEN
Dt EENEY R G ER. (9) KAHECX I 2\UNRSER R U IS E. KU(10)
FEROFTEN DR ELD 10 miEFBN2. [p.2-4]

BRESNIZEEY (URY) WS TKEIRBERCHINEINZ HIRTT B (& LKOHDE
REEBRI2NENDD. Sir Bradford Hill (Hill, 1965) (. 2004 SEOEE(CREIINRELE
WEEDIREE (CDC, 2004) PEOMDXE (Rothman and Greenland 1998; IPCS,
1999 %) OLSBEREFRORBEHE TUERTES, BFNLEEGZHR I DD —EDH
A RS D= VERRUTZ . T FBUEHLOREHI B FFAM (S ERERENTBHESORIRBEFROEELCERITS
EARNRBHIRTZ T II2sC. BEERBEEM DI ZIRET T2 E(CBIZMICEDINTVS, ZORR.
Hill DEEEIRE/JI ST (Hill, 1965) TRAIGRREIN. RIERNCOLIRIET D ACEILE
1-ZITIBRICILMERAULTVWSERZFIAI 2 ENEI THD. LLTFOUANME. RREFZHIRTT
BIO—BhELT. Hill A1 RSA NS5 RALIEEDTH S, [p.2-11]

(a)Consistency of the observed association (EIZEN/RHED—E4)

(b)Strength of the observed association (EiZ&N/EEEDRE )

(c)Specificity of the observed association (ERERENIRHEDRFR)

(d)Temporal relationship of the observed association (BRZRENIzES:EDRFEIIRIF)

(e)Biological gradient (exposure-response relationship)

(EMFNaEe (3E-RICER) )

(f)Biological plausibility (¥ 24)

(g)Coherence (&%)

(h)Experimental evidence (from human populations)

(RBRMIET>X (EhOEEINSD) )

(DAnalogy (FELU4E)

5.1.1.3 &EF57—4IC BMD i#%i#EAU BMD F28HUEEROS5IEUEFERT IS5
HICAVSAREREVEFIRCELES (VERER. BEIZREBHHOEED)
5.1.1.3.1 JECFA
(1) Safety evaluation of certain contaminants in food Prepared by the Seventy-
second meeting of the Joint FAO/WHO Expert Committee on Food Additives
(JECFA) WHO Food Additives Series: 63. FAO JECFA Monographs 8. ARSENIC
(2011, EE&H No.47)
BERATIE. FEHEERADEEELOIEDREE N ZIREL TVWDEFIRFT. RURRBEMROIE
TOADREIENROAREVEERENSATEENI,
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PREEDAICDN TS, BBILERSBICHIFZRIMEIR— MATNEERIATTEL GEESNT. FilE
ER— MAROFI S, IRBFERIOFEEICEIL TIR— MO FEL. TNICLOTIKEDRDFED
A REMZARIR T D ETH D AV LEDHEIHETE I DAEFINTERFATTE(FRRD, CORTTHA NS
BRECEINICREEREETEIDEETES,

BEREN AL DWTIE. [BUEREDR 158 E L [ BUEREDS D | R E = BT UTEBIXT SRIAZTN
HD. BUEE T BOMOLREE LBEMNADBLENREETN TSN, FEBUEE T ERSHEN RN
2. HBEMRE. EOMOLREELBRRUEREIKNSOEZRDEELDBMZNI R EE THDIZH.
FERISETIVIHBEREN IO,

B AICOWTIE, BEILREPTEMENAMNANRITORIEE IR— MATTH, EELRIAITEL
TEEIN.

BRIENAICDVTIE, (F{EDNAAX—D—EUTUTOERREZRAV. BREVKPROERELZREL
EICRHEL THEBIANEERIBINEZREUR 3 HOAFEI G UNUBHS. BEBEN AL RIARIC
EOMOLREEERBIRUERIKNMSDOERRD(ELELDBHEN A EE THDIH. AERIGET IV
(CIFEIRENBHO.

RERZECOVTE. ERICLIEEREEEZER T IHDIT —RZIMEENMEIEN TV
HEEESNIZ, [p.260-262]

(2) Safety evaluation of certain food additives and contaminants Prepared by the
Seventy-third meeting of the Joint FAO/WHO Expert Committee on Food
Additives (JECFA) WHO Food Additives Series: 64 Safety evaluations of groups
of related flavouring agents, Contaminants Cadmium (2011, EE&#} No.48)

AXERF. DI HEREAVT, BIER - RFEHREAL E1— 2L TWD. BRI,

35 ORAFRICOWT— B IEREMEZHEERL TULVD, [p.359]

5.1.1.3.2 EPA
(1) Fluoride: Dose-Response Analysis For Non-cancer Effects. Health and
Ecological Criteria Division Office of Water (2010. EE&#} No.40)

ANEF EEULHAFE (Dean 1942) ORFRELT. )72y MMHDCKENZE, 2)Tv
{EYDREOFEENL VL, 3)TORIMNEYITHD L. 4)AFTNEBENIZRE R TEmARESNTL
B2 ORBEIESENFEALRI DI E. 5)AERICEFREIVIEY)EEDIEINICH - TEE
DIVFRAEDIRAINEASMNIIBINT 2 EZRLTVD L, 6)RABEFEREVKONDERDIIIZTAT
—BUTVWAIEZEIT TV, — A, FBATEL T, 1)RABLFBEADNBOHNEENTLZIE. 2)
ERZH0OY > T EFEOBEN B SFENRUSUEREE LIRS NBNozce. 3)ATT
EheHRFEIRTEO/NEEDORIOSAEH RV IR R ERZET T\, [p.87]

5.1.1.3.3 ATSDR
(1) Toxicological Profile for Cadmium (2012, EE&#} No.25)
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LT OEMRNREECEDE, KEAICESHDMEBRBERL TS,
o HERTIIERPDRIVLZAAAEDIEREL TRIE.
o HERTIHEDFE (LMW) FUNIPROIEFE CEHIEIRZAIE. [p.35]

5.1.1.3.4 FDA
(1) A Quantitative Assessment of Inorganic Arsenic in Apple Juice (DRAFT
REPORT) (2013, E&&# 45)
AXER. AERICOETUI(CEBEORTRIREEL CVDIEHM%. S R(CLIRRDFELE
K(HEFTENTBETHIZN 2 DOEFELNIIVTEHREEN, i ALBEMNAGLDEE R E
THdELTWSD, [p.10]

5.1.1.3.5 EFSA
(1) Update of the risk assessment of nickel in food and drinking water (2020, E&
&l No.31)

RZBRSNTERXEDIEIR(E. CONTAM Panel (GGREBEENTEEMTOZYTIVCETZD—-F>2497)
=T ORSEDEFDEHFIFTRMETE RUSHIEL . SEI0FHMICERUZ. TOBROGRNOEIR(E. 155
NIAERCBIFRRRL HERAFTN ARV CRIET 2IRE X (E— M RATROE (HIX(E, B
KL FER (FEE. ARMREVME R SEBOFFIR SRS NHEROMETFHIE
) OBRIERICEDINTITOR. [p.14]

(2) SCIENTIFIC OPINION Risk to human health related to the presence of
perfluoroalkyl substances in food (2020. EZ&#} No.30) . SCIENTIFIC
OPINION Risk to human health related to the presence of perfluorooctane
sulfonic acid and perfluorooctanoic acid in food (2018, EE&#} No.32)

EFSA (&, SBRENMI R UL MCH TS PFAS. ZORIBRMIE R UM BB ORISR I 2ILEE
RYBEARZEFELTWS. AEFEDBERIE. PFOS XU PFOA Z53 PFAS (CEA9 22 TORE
R EREUUNE S 2L THN., AAE 2013 & 3 A, 2008~2013 £ (C PFOS K&U PFOA (CD
WTERL TUWVB. HEAUHEROFFME. Bull et al. (2014)(CEEE&HIN TV,

AFEE. ROEZHN DN -2 TS,

o TEIZ 1:in vitro FHBR. SUBRENIRRUENCHBIFD M2 IFRT1IR (IRUN - 5370 - A58 - BEM)

(CRET 27T —%

o PHIE 2:HEREMICHIIDBMICEATZT -9 (RUENRURERSSE. RESE. RERY

4IEES. MRS BOIAVERUZOMORE

o THIE 3:5&F . AEHIERE . RNIKELHEDN\AAN-I—250. ENCHIF2ERICET 27—

&4

WEDQURTFHEICOVTIE, LE1—. BBET 2RI Z MM R UV EMN X (S E R IC L 25D

RETEN Tz, URVFHADIBIZ CRIENEMFEINHEE (BIXEfOAFTLEI-HB) TN
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SHIRETENTz. BONIEXXER(E. BHENFRZEE I B 51 MNLEFTANST M FWTER ULz,
BENITIBIRIS. 2D, BEHPO PFAS (CBIF% CONTAM J—F>JJ)L—TJICEDLE1-2Nn. &
FIROFIERICEDIIRIEOFHEIERINTVS . RIFHmNX 22 DIN RN T DN DOIHDERG. €
ORFNTHI R U —AER RIAFROBEOERICEOZERBEBELTOINDER(CEDINTVS, [BR
&H 30 p.33-34][EEER 32 p.23-24]

(3) SCIENTIFIC OPINION Cadmium in food - Scientific opinion of the Panel on
Contaminants in the Food Chain (2009, EZ&#| No.38) . TECHNICAL REPORT
OF EFSA. Meta-analysis of Dose-Effect Relationship of Cadmium for Benchmark
Dose Evaluation (2009. EE&#} No.39)

ANE(F. 5,000 U EORIFZRZRL. EMOFRFH FIUARE BB CEEE(CRE TN AV
71— (B2-MG %) tOREZIRETDMITZ. 2 AORRDIAFTEICKDERICFIVILTVD,
BARC(E, ERNAESGESCARINTVSD, BZEEVTRFHNRIVA (ug/g ILTFZUEAT)
ZRATETRELE(C. Bl - BEBEICEATINAAV-——2:&EGFEEL TRIEL TV LIRIOIAFTIC
BOTT=IFRAVBNTLRVN, T—INEHORT THLSNTLSIHEL. ROUTETHERIE
BANESNBZAFTMNBIRENTLVINEF(OWVWTHRRL TV, Fo. BERISICRZE2 R(FIRIEEMH
DHZIHZE(CRIT BB, AT E. FRE. (KEOELE (RIF/MHELEE) | MMOWEAN
DEKFEGEOEEEDIFROENDETUNEL TVS. [EEER 38 p.90][FEEERN 39 p.12]

(4) Scientific Opinion on the risk for public health related to the presence of
mercury and methylmercury in food (2012, EE&#! No.34)

ASZE (& CONTAM Panel . XFILKIBADIFEEICL D FHFFSERNADFZELSDI > FR
1M FCOMERREDEEZBEICIRFT LTV, MRETOFRR. DIMERR(CBEIEUEHERE
BENCEEETHINREN TRV AFIVKIEBADFIEE HAERTFEE(C L DHEFESR
NOFZEDRREMN . AFI/KIROEEEZBE L I BB RIET >R DL ERITIT TS,

J10-#ERUEA 21 OTR— MAR TIREEN TV LDEEVWEE TOMRFERNDRE
HEERSNIZAR(L. (BRI TDRCE BOIERELEMEIDIENS. J10-EERUTE/> I
(CHIFBRATREDEAERICTHADIZHDEINRVIET AR TETOR, [p.4 (FH]
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5.1.2 mFE5F—Ih5, BMD EZBERATIBEFET - EREITS/VLFIAPER S (GREE-BRHL)

5.1.2.1 BWF5F—45[C BMD EZBAIIEDOEASEFLERULEERNDSIBEFET—IH5,

BMD #%iBAIZT—Y&REISIFIRE (VEpkER, BET S HN BOEED)

5.1.2.1.1 WHO

(1) Environmental Health Criteria 239 Principles for modelling dose-response for
the risk assessment of chemicals (2009. EZ&#} No.8)

ANXEQ. BET-HZ2RAVHEEORERIGETUICBULTERBINERELLT. AZHEED
AIEHES, BEOMBENBVIE (FKENERVMEERE FFELRVEIREMNDD) | RAZCH
(FRAERIGHIROAR (FEALDBRMEOVWTIBRIRTDTHD. FEREMOFEZE
BI2NENDD)  RIEEROAERNMNE THIEDZIEERZAERIGET I (CEDDINR
EIINENDDE. BEORFTHFIARIEE THNEAITFUSRICLDAERIGET U IICETS
1ERENE TEDIE. ZEIF TV, [p.10]

(2) EHC240: Principles and Methods for the Risk Assessment of Chemicals in Food
CHAPTER 5. Dose-Response Assessment and Derivation of Health-Based
Guidance Values Second edition (2020) (2020. EE&#} No9)

1) DRM (dose-response modeling) OFRIFTvS
BAOATYIE T=INETIIIISBL TVWSMRET I BETHD INBOEEEIACF. UTF
EFEN3,
o +ORAZRINDIN (BIZE. FASEFWEREFN 1 DOAHDEJEEENHD)
o I RRA> NCEMFM X EHETFN(CERBMERNHDH
o IAfERRERIGEFENDIN (BFIXE, RN RSN RS AE TORZEN BV ATEEM.
X(FFFHEFARAERICEMRN RSN DA EEENHD)
o RYIDIFFOAE (the first non-zero dose) TOXIGIE BMR (RO>FY—-IRIL) OFE
FEAICHZH
EFROZBEBEOVINMNWIZEIENT VW ITHIIHEE. T IESHEOREEZ /LT
WEW, [p.5-21]

2) T-HDER

{EFEME(CRIT 2 —EDFI A RIRER B ERNS . EDT—HZFVDINMEET T 55, ZiERC
BARINEIY M1 ME(CDRM (dose-response modeling) %EhES 243720\ NOAEL
X(d BMD SENRVFHEICERENZMNEANS T BMEENBERE2055 3 RIRLAILDE
CBEREIZLTHD.

Uleho T RAUIDATY T EEREENE K ERITEDRVIY RRA Y NT, MMOIAFTLDBEZNC
BVHETEEXZENMREI MR (CNBOMOATOENFTVEARE) 2RI EIETHD.
BEICEOTIE. COVAIDF BT ZEIEEE T BIeo(C. BRBRME DRI RRA > MEIRE MECR
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BN AKALLTZD BMDL X (3 NOAEL ZRE I HIENLEFLLCEN®DD, T—HZB R TR
FRCAERICBMFZIFHEICRESBVIY FRA > MOEBE T 2N TED . HERICEFENMFTEITS
W ABRETHD S EFSA J5yhJA—LA (EFSA Shiny Proxy) (&, 1 BIOZEITTELED/(S5A
—4(C&% DRM %3S 9%, RITICIREZE TN AERISEHEMFEI I MRA> b AE
RISEMRMFTELRWIY FIRA > MAFTE S 2D IO RVRIZRIRIVE RIS, ROXTYT (3.
BHFNFELRICORNMNIOASE(CEDTE, DRM OIRFHEL TI> RFRA > MEIRY %, BiEY
BRJEEMEN' DI MRS MBIRU I RERIEDITORD. ERERIET —IDT -5ty )
EEMZRFTI B

RERIEETIIIRTIDICG. AERUVERRECHIIRICENERRIHERIN . XRE
St 3~4 B¥pdENHEREND. BMD (& 2 DA EOREBILIAF ZHEHFEDE THHICERT
BIEHRIHETHD. HIZIE BERICHIRORRZEIDZT AN, (EFEMEIOVWTREUEENS
THAIURE 2 DORFERETHD. 2IZU. BMD SENEUITRUVEE ZAN 3155 NOAEL JEZ{ER
U, BREREEZEIC TR ZEAEDETOMZITL. 2483 NOAEL ZBHIBIENTES.
[p.5-39]

5.1.2.1.2 EPA
(1) Benchmark Dose Technical Guidance (2012, EE&#! No.6)

AXER. BFET—HZEOCHRT —FILTUOWVT, EFIUAVSIAFTDIERE. BMD 28T
BIZHORARRDT -5y b BMD 2B 332D T —ADFEE(CDOWTERAL TS,

1) BTV ICAVSIATTDEEIR

BHET-HORETHICHEN T, UAVFHEE (E. EMOEEERINR. FATTOE. REOZH M. &
UI> RRA > MOBSEMECE DT, BMD D0z DiA 35 Z1%IR 9 %, BMD DA FADIATTEIRS
OtR(&. BMD ZET&ETERLD. BTV NEITRIRERATNOFEZBHEL TV, BHETZET
DOIRFRIE. BT DIDICIRETENZNEDH D HBEICLOTIE, BIROBIZT. STEMEY)RE—
DT ETKD DA MFESNDENDD . MDT— A TlE, ZEDIATIIZE DI RRA
> MYERESNTVRIAITA®DD. 24D BMD DFtENMNELRDIZEN DD COLIBRIGEIC(E.
WHREB DR OIATUCHIIZHEEREKIT DL MR MY Ty MR T 2 EN AT BE TH D,
T RRA> hDEIR (G BEPEEEICEDVWTUTIUNTE, RIUENER 2 REUZ 1 DO
ROFP T EHORFROF TLLE I BDLIDERGEIATIENTES, HBAEICLO T BHOT—51
v EAHEDE LB RIEETHD. [p.14]

2) BMD #EH 930 DRIEBOT -5ty b
BERIVRRAUE (critical endpoints) Z&EIRURAE. 771y b)) BMD 73 D3EIR4(C
DWTEHANRS., BMD 57> OIeICHER U TVBRIEBDT -7y NEE(ZRDEBD TH D,

o BIRULIY ML MIF D RKEEHETEN X (IENFHICER R ASMKEFERN DD,
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o THLYNI HEIELANILOWRE (extremes) EFRBIFARIGEDEORERICERICEET
BBIWEZOE BARNPIRRE BMR OELICT—Ymh'HdiETHd. LT OHIE. 05
BRROT -5y NREZ RIS BV BEMEN' $H DT — R R T,

> RAASETOHRIGZRIT—FEYNE RVWEZET BMD 2EOH . AERIGEFROAIK
(CRATZRANIIBEREZ IR T 2B EN DD COLIBIHE . BMR ORI ELAIADIES
CAZE0MEE. BMD HEBEOAENSICHEZS X, BHOET I 2T -5y NIEES
B3L. CORENEOAREZIFHMCIRIID. ETUSJ Dit4T (exercise) BN, BMD #
EICBEI M EEEZRRI 2IHENDD.

> ETOIFMBHENMNRENCRURIGELANEZET DT -9y NE NvII 39> RS R X E
TORIGOEEHFENRBRAERBOECH THRET 326, HERICERICEET 2IEHRNE
5N%. UIhHT. BMD F&RAIOEEZHT M TFEIZH., HHEWHRR2RIEEEN DD, C
DEIRIKRINREUIBE . REFE/NIA-ACHIRORVWIA TN EOET N EFERUNET
Hd FEEFHRT —ITIIFCRARIGH 100%FKEDIHE) . 22U, chICED., [KFEE%8
BTETINRABCRZTTEEEN DD . TDLIRIRRTIR>T —FHMEAETORERIEHE
ZRICOVWTIFEALBARBIRZIRELRV, IBENRARIRE. FoRRTARELTVD
&R 0T —5%ZUNETDETHD. [p.15]

3) BMD zBH 331907 -4
RETFNRUENENCEREOHZT -7y M AERIGET I OFICHEAEDE L.
BMD OffEETFHRUEMZHEFEENE LT3, EHOT -7y M AERIGOE— IR
(BIZ(E 2 DB EDOF—5yNIHIEIZHE TORIGIEAREBRICEUTHD. HEtFENICXBIT
RV ZRULTVWBEEZSNZIBE(CE. CNIFIEHR7TO-FTHd. [p.18]

5.1.2.1.3 EFSA
(1) Draft for internal testing Scientific Committee guidance on appraising and
integrating evidence from epidemiological studies for use in EFSA’s scientific
assessments (2020, EE&#} No.10)
DAIOFFEICEL T, E MW REVIIEFATRNSIEEHEZ B H T B/2HC. ROFI-TR-XE
FUSITHRVSNBIENZBHTED. CRHIERAEN TELE TOBEEEN LB R LHE
LT, ZEhE. TH> . EEOEBVNCINT dOFFRIRAA > ANNE THD. [p.36]

5.1.2.1.4 &HHXE

BMD SEDERPRIIEEZ DR ETHUBNDBEADKR(C, EFT - OVWTCEEINEEIRZ
I TVSXAR, IRIBEFIAFRCHITD BMD EDOBERA DRI EZ IS 57552 1REL TWS X iHkE
PAUF(CEEUE,

68



O 00 N O Ul A W IN =

W W W W W W W W NDNDNDNDNMNDNDNDNMNDNMNDNFAERRFABRRFRR 2R RFPBR B FRFR &
N OO o0 A W NH O OO NOO U PN WDNEFEH O OOLONODO OV P WDNH+H= O

(1) Application of the benchmark dose approach to epidemiological endpoints with
clinical standards (Murata, Katsuyuki et al. 2011, EE&#! No.3)

AWM Tld. POD ZHIEIDEFET—HOVWTERINREEIALL T, HAFROEAREL. (IEED
EFE, BRF (HEE) 25T V5. AN ZLOEFE KRR RTHER F 2R DEFH
FOREARNKRENEE, ZOFERELIDEENDFEFERI THDEEZEZTVDEL TV, KER. FESE
EOEW 2 B7—45 (BIXE, ESEEROEE) (319250 BMDL ZEH IR ASHER
BN ELERDD, —F . REMERZAVSR5E, BRVEF DM T —INS THEREERZEEE
METFHNCEHTED. C0HE. BHENCEESN TSN RUENFHCZHEZFEOONED
WZISIR T D2NENHDEL TS, [p.74]

(2) Dilemma of Environmental Health Research (Murata, Katsuyuki et al. 2018, &
FEM No.13)
A TlE B AU LZMRE LT IIRBEFAFICHTD BMD EZOBEADBIEZHIRTD
FIEDOFHZFTEL T, UTFZRZREL TV, [p.153]

O BEHKOHZIKERESC S5 BULEOYIIIN-T2E2 (Z59NE BMDS VINIFIEIS
HTEHEROVTNICETEETD) - COBE. BT T —TRITABNKEKERDLEHDD
%0 150, (FEELAIVMEVEF TEATTIREINAEIKBD, —ABVEFCEIATFTIRESN
INELTRD (1 BOY Y TIVEIIRIETE. 7O MAEBENMEREZEHSE 10 B L. B
BEFEFRE 10 U LECLIBARMIRERNLEEND)

@ BEARCITHIIN-TO7IMAIBEN LR XK T EEZRI CEzHR (=480
) I3,

® QMEMNDFTHETEMICERE THNILE. BMD EZTS,

@ QOIEMNDHTHETEMICERTRVEES. BMD AADEA(F1EsS. BMD sEZORHDIC ik
DI EREZR(CHZT-ZHZ/ED, ZEOS AT WIEIRDZITIEEEE T . CDLIIC
FiL HAEEHDORAREREEZERD. UDNURBNSEGHNRERORBRZEM SEIEFRETFR S
SETIEARRTERVD, BRMEL THI 4 (LRI DCENLEEN S,

5.1.2.2 &EF57—4Ic BMD i#%EAU BMD 28 HUEERNOS5INEVERET —Ih5.
BMD iZZ BB IEFET—YEEEULFIEE (VERkER. BETS5EEHN B EED)
5.1.2.2.1 JECFA
(1) Safety evaluation of certain food additives and contaminants Prepared by the
Sixty-first meeting of the Joint FAO/WHO Expert Committee on Food Additives
(JECFA) WHO Food Additives Series: 52 Methyl Mercury (2004, EE&#}
No.50)
ANEBE. Z1-P-FORTORFRICHIID 1 ANE (237 AF) OEROEZKIBEEN
86mg/kg &, TATRH > TV TRICEWVEED 4 {5 _ETHD. COfEIE. BMDL I[CKERFZEZ KR
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FU. COEZEDIIFEEEDBIOIZEDESSD BMDL NMROZH THOMNAHEE TH I
. Z1—->—-5> ROMAFTHERZFHmDOX FKHBBRIN TLVS. [p.135. 136]

5.1.2.2.2 EPA
(1) Fluoride: Dose-Response Analysis For Non-cancer Effects. Health and
Ecological Criteria Division Office of Water (2010. EE&#} No.40)
AXER. AERICHDITCAVIEFMRTEBINESRELT, AFRTT1> (EEENIEEH
(NR) #EOHEH. EYVMEIRERE, EREZSIJIEE. BREUKROEEOIVEYDEE.
BRI -FRETFENTE) | AFRHIRE (AN TDREMENIVD BEELAILTT
RENENNVD)  IDVRRAOPOEE OvREOER. EEOIVRAEEIAMEL. 237>
—BEM0H3/ILRIFANSNTORIEREZBVED) | BREUKZNTUDYRIIKEZICEI T 1EHR
(ROFEZZ(FPIT VRS tt (TR B . XI(FZOHABR(SHRI X TRE (RIS
BIRZINELLD)  BE (RAERICOTCEUCREELBOTVSH) | HEtFNERELER
XM (#REHERTOEMEE, p E-ERXENSENTVDIN) 2ET TS5, [p.87. 137]

5.1.2.2.3 ATSDR
(1) Toxicological Profile for Cadmium (2012, EZE&#} No.25)
BUTFOEMNRBELECEDE, AFEMICEHZERTEIRL TS,
o FAERICREFNFHHICEIREEIN TSI, MU THERICEEZEIRTES,
o BN AERICETIVSA-FDHEEB(H T Z R ZIR M T 2DICE HRFMETH D,
(I35, FIRUZEEALDRERFEE ANSET AOBERE Z I RELTLD)
o AERICEHRCREZRIFIRIREMEDSHDEERHLZE (FIX(E, Filn. 4RI 2751>(1C
SO TRIEXFHIKIL. AERIEDH(CEDH TS, [p.35]

(2) Toxicological Profile for Benzene (2007. EE&#} No.27)

AXEFE A EOEEELVONDIMBEF(COVWTHERIGREFHNRHN., EOHF TR
PONHETS B Ml DR THROZEDIEENKRENOLIYD (TRDE, RS(FERFD B #
RRERIXTERBELDH) 36%IEN M) | B MRAEOIR T %, AOFY—IR=XETU I %TIV)T1H
WITTI MU TERUIZ, [p.26]

5.1.2.2.4 EFSA
(1) Update of the risk assessment of nickel in food and drinking water (2020, &
&#l No.31)

CONTAM J{RJLIE. 2015 FFORRET. 3 DOMARZAZERISDITISEL TOWBESRFELZ, &N
XE(E. N5 3 DOAFRDSS 2 DDA, FREAD DN RV TS TRRIEOFREERDF SO, TR
B% 1 BHOWUTIEEEREN 2 BEUNRLICENS. INHSDAFEZ BMD OB HICAWS(C(ZRFANHS
2. EERICZHUBVERFLE BMD OEHICAVSIEZRTELIZ, CONTAM J{R)LE, BT -4
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DI\ 59> RUZDELELT 10%0BHINUZJELT BMR Z&IRUZ. TV FEEZAVEES.
ERPREIR RIS DFEE (TS BMDL1o-BMDU1o ORSIFE(E. 2.66x107°-1.63mgNi/ ATH
2fco CONTAM JURJL(E, BMDL1o 5 BMDU1o FTORIFENAZEL BMDL1o DIENFER (AR

(<0.00001mgNi/ AN) Ct%. 4 DOETIVICOVWTIEHELIZ. #1LLY BMD H449>X (EFSA
Scientific Committee, 2017) (&, EFIOAEE/ALARINSGA =A% HNHIT D EZHERL TR,
UTeh'o T BERSHIEOAZAN BMR AOT—YBARIC L THAICHIFISNTURWNES (2
B oMM RVCE. FAERMEMEVCE. FEREEN RSN TV L) | #ERELT BMD SHEXRH
NAREIRZETREMEN DD,

CDPATCEDE, CONTAM /IRILIE. 1 DOIAFLDH T BMD 2B H IR E(FBEY) TR \EiEHR
{913, BR2ATRDT —Fy MfAHENE D AIRE M ZARET U, 2 DRI BRRICOFEEL %
RELTHD. MATIIN-TMESUERIEEE (F#5. MR, EKEOEE. baithisoLt
BICED) Thofelehs, CONTAM /URILIE. BMD OBEH O, 2 DOAFEROT -5y Mefl
HENEBLZREUR. [p.49-50]

(2) Scientific Opinion on the risks to public health related to the presence of nickel
in food and drinking water (2015, EE&#} No.33)

CONTAM JURILIE. Ni [CBEZEDOHDEBRE(CHBVT. RS E X Z5| S I IEEMEDSH
% Ni HE0RBEZHETE I BIHCERMmEN. Ni (FEERARCRETZIAIT7FUSZ (NI ADOFROFEK
T I 2HERICEFREZAITI B 17 DIAFRZETE) %Z. Ni ORIEFEEICH I3 ERZE
(CED<IEEHE (Health-based guidance value) ZEHI3IETORELTRIFANZIEDH
HeriBHEUIL, 2OXIT7FIAL. BASHRAERIGEFRZRIAFTZRIN . HERICEFRZST
fTERVEATE (1 DDEEELRIILOHDEHVSNTVDIEES) 255 TV, BIEORERICEHF
ZRUICARFRZ BRI, TOCEVVAETHREERNROANIZIECED, CONTAM /%
WE BERISDICFINYII 50 RIS ST ZSHZENRATHRIENS, TNICEZH
IRRRZEDDENE THDIEE R, EHIC, IFB(CRRZEDZ VLAY, BZ N PIEE DR,
B MEORVECH T DATERDAI 7 F)D A GTEERI THD. RIEFEREmICIOTEMITIBNA
MorzeLTW%, [p.89-90]

CONTAM /RIS, EEEDAF TR REERICE DI (9> A B2 EH I 2D(CEU TLRWVEH
BTz CNUCED. CONTAM JIRIUE. EEEXI7FUSATRVSNIZAAFIDS5. 3 DOAFRZAE
RIGEHEICEL TVWSEREL. CNBOAFTTZAWNT BMD Z8HU TV, [p.101]

(3) TECHNICAL REPORT OF EFSA Meta-analysis of Dose-Effect Relationship of
Cadmium for Benchmark Dose Evaluation (2009, EE£&#} No.39)
AMEE. BMDEDEADRZS. FREDHRIDAER2-MG DT —AIN-2A%5EFIEE, ZHt%alE
I BHIC, LFDLIIC, UKONDESRDFIVIERIZITOTD, [p.14]
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o [RANRIVARY/XI(E B2-MG DEEFNRECTHD 2 FIZBFIvIL THEUZ, CNICED,
R T —IMERSNRI BN D2 B A E IR FI e oz, ZD&OBIZE . SRE%<
OEHRERM IR, FIZE LVZVWBERXEAZEYI V) -T#ERU,

o EE{E-EE(impossible values)zFJILFIvIUZ. BEMELLTE. BEMIOSTO
EEOD 10 BEVX(E 10 20 1 THIE. BEMRENMBOD 10 BAEVX(E 10 D 1 TH
BCE AN 10 ZEBZXBENEEN D,

WINMEICE, 1 REOKAFIME, PRESEE[&/IME. {RAME]IHOFIIE, RERZE - F15

fi& - EEFE DA ESE(incompatible values)N"E&EN 2. cCNSOBF VI, T -FUREDRORU
(BRERBERDDICIRESNIARERZE . RCEAITHORDOOEMTIINLIR) BIEHREE
B ZBIRECUIZ,

5.1.3 BMD EEAENEIY RRA> MIDOWT

AABTURELRER DS, BFT—4(C BMD ZFEBRAUCERNERRIC. IORRI>han
RN VERRE (FUNL) ZEIBUR, TOFER. BMD EEEAUEIY RR1> MUTIE.
R DMERRUBRADEESE RNk,

XF)KIRDZE (. FRFFIELIMEBE(CRAT 25 E 2 T FRA ML TVRIBEN L, iR
FECRIIBTAN CEENERE. RIGHEF. Z2fMER#. S586EH. BHIRKRIRE) 0XJ70. R
BRERERFEEBAINT > FRA > iR TS,

ARIVLDBEL. BHEEEREEEIY MRA Y M UTVWRIBENEL FRIPOFHEI>INIE, FRFB2
0707V, BRFB-D-N PEFILVIINITZIZH - (NAG) | FREBTIVIZDENTY RRA > MR
2TW3, TOMDI> RRA> ML T, ME. BFEULIEENDD.

OZEE RFELOMERE. Bl BHEEEEZT> MR MUTORIBENZL.
BFIECEIZTAMCME. BHEEREE(CRT 3\ AY—I—FEN T RR1> ReRo TS,

EROIZEE BERENA. FREEN A . BHEEEEE. FiNA. IBRENTY RIRA> R TWSZE
AN

XA DIBEF. FHRITEIFRNRIY R MZL IQ FAMBEEFORATANEN T PR
A RRDTWVS,

=W AOTINFINCLENOZEE. BEEEELY RRA> MU TVWRIENEZL STFUTRHE
BR. 1> NI IS DHARMEZENT > RIRA > heio TS, PFOA (CDWTIE. BRIV
Z70-)VOIEHIP. MBEFOPSZ>FII/NSOAT15-Y (ALT) EEOENM. HEREOERT
EN T RRA Y RO TV, PFOS (COWVTIE, MEFOFEILATO-)LOEIN®, HEREDR
T DIFAREROTARISOR T AL RRA > heigoTWVB,

T DBEE REREELY MRS Y MU TWIIBENSL, IEEEREZENT> R
S NRITWVS,

IBIESRELIE TE. AVREVAHPEED., MIEFD T3, T4, TSHIEEZIY R LTV,

LT, BEDIVERIEZ LY RRA >~ ML TS,
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5.2 BMR DF&EICONT
5.2.1 BMR DFSEDEZAICONT

¥ T —H(C BMD &% EA I 2MR0E X HE#EEIBULER T BMR OREDEZ5(CDOVT
BT oEBEDEEEEINTWVS (BEET D& Dozt m)

5.2.1.1 WHO
(1) Environmental Health Criteria 239 Principles for modelling dose-response for
the risk assessment of chemicals (2009. EZ&#} No.8)

BMR &R (C(FRATHIAIE BERAIE O/ 5 h'%% 5 . BAiaIAIE(E BMR NEDLSICRIRE
N2BMBARL. —MBEOI> RRA > MOSEFHBEO LY RRA > M I NRA > MOTBRRICLH TR R,
e, HZENETUSJ(CAVBNTOVRLSBEH AR TE. BMD (& BMR RUMEE(ICLOTIE
HEZSDEICLOTRET . BFRGRENBIET 20D BMR HAERISHITR ETEDIEEE(X
(FELDINENENSTETHD [p.73]

o “fBEOIZRRAL : BMR (LBE/\WII 500 RCOWTHIES 2757A TRIAIN S,

o EHHEDIY RRA b @ FHRIGLAINOEALEZ2E>THEZEN(C, X(FHIERFEZEBZS

(X(ETFE2) HEREOEISZRHO CRIENICRI ZENTES, [p.74-75]

(2) EHC240: Principles and Methods for the Risk Assessment of Chemicals in Food
CHAPTER 5. Dose-Response Assessment and Derivation of Health-Based
Guidance Values Second edition (2020) (2020. EE&#} No.9)

1) —fE7—%

— BT -A0i%E. BMR ($EBRRICOERIEEANTHD. COEEO T RICSEVMETHINEN
0D, BIZE RIS TIEIRIGH 0%IENL 2 BIEDI%ST 7%Ii5N0931%5. BMR (& 2 [E
BOES(GAVWEFEBEN S, #IRENZ BMR (&, BMD MMELANILOFEECRI T 2NRELBHET
5&%251’1'&\50 BMD h:iBRENMNT -5 (REBRORERE) (CBEIUGS. BREMMZ VA

OHBINRY > TNHAXCEDIE, 10%DBRIVZINT IA MBEUTERENTVSZENZ L,

IZIZU. 207 IAI MENSERLE I 21BN DS 20D BMR fELEHEN @) RRIZE

HRHLZRUTE £ T HICEREINZHZEN DD 2 REAZFTNS. NOAEL TOBFEIYRID LRIE

OFRSYE(IE 10%ISAVEIHEESNTHED, 10%0IBFIUZY (BMDL1) (BT —ADELNRT T

#ILMEBETHZEIREMEN DD .

2) EifET -4
‘E%‘ﬁﬁ?—’i@%A(J EMFERICEIROHD BMR (FI> RRA> MOIBRAKIFL TEILT 2.
TBEY(C(E, BMR Dt hORRERICRZEZ R FUIRDBMEZE R IRT BLI(HET . D5, BMR %
hzéﬁm(it hORRICEETHZIERBEND KEERSMIOTSL (NTP) (Ch3HkEEIR
RFENSAFENT —FZRVWZBE D TE BMDLos HNEIUT -5ty Msiesnsfc NOAEL (S
8% 7RU. BEELEDE < DT -5y T(E BMDLos & NOAEL DZER( 1 HILIATH S,
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EHHMET -0 BMR 258 E I 3HmE . U TOFIETHEENL Y TO-FIROIHENDD,

o 551 ERPE  IRETI DI A MCAEMFHI(CESET 2 BMR WBRCHDNEIHZHRERZ.

o 55 2 Bl EMFHICEHET S BMR HMFELRVGERBEZEEOERZREI DIHNE
FIROFIRIZE T I TENTEDNESNZHERD

o 55 3 EZf& : BMD LM77 JO-FOFIA [p.5-23]

EMFENCEET 32N BMR MFELRVES . BEMEBEOIERLEEE. 2024,
2E(CEEETSD MOA (Mode of Action) ZZREL. BP9k (URVFHEE. HistFEE. SM4F
B BRELCLIHHEED) (CLPREZTL BEMECHU TEENRERTREIDENT
EDMRETT2NENDD. BMR (FEMZNREEZERL. XN SFI ARG RMER D EZ(E
FU. EEIZENTES. BEDOMHENS BMR O@ELIRESE (B, BRFRIER (critical effect) .
HExHRE. EERE. R ME\ ATy RiE (point or hybrid approaches) ) HSRTESN
%, N\WI IS RT—ANBOEETHIIBE. CDHER CEBEIZREDEERZFEALT
BMR ZE#JI 3. L M\ORRADBRHEOKRE2ZHY MR NI BIHE. COFERE BMR O
point X(3/\1TUwRE (point or hybrid approaches) #{#EFRULT BMD ZE&# 9. [p.5-
23]

ENDERBRICH T2 IRBF DR ELLEEL T E FOERRIATRDIES DENKEN (L, ENYPFRERT
SAZEEAEN S BMR KU ERRIEE TRV EZERIRT . E FOIAZT TEREINS BMR (&,
BEERIVER NS IEE X EFREEEZEZSNDZE0. HIVEAREEDERANSHFBS TEEIEDONITFF
BTERVEDICEDINETHS, [p.5-38]

5.2.1.2 EPA
(1) Benchmark Dose Technical Guidance (2012, EE&#} No.6)
1) —fE5—%

I RRA> NEDLE B Z BE T 25 E(E BIAICBETIREBD DN APvEA RUIERNAIC
B9 2 —EBD/\A A7vEA(CHEIFARERRE DR ZEOT. 10%DBERIVRI%IHEETZH. POD O
REEEBNETIIHEIDMEITT IANNTERWV, FEET—FOVNTIE. 10%DBINYRIDRIE
KN _EBNDIMEZEIBE(CEEMBEVLAILZFRNSENEELL. 1%DENAIH BMR £LT
Fusna.

2) EHET—4

I RRAY NCBIFRR/NANIDEED . — R (CEYZERNCBRRFZELRREINZHE(E.
ZOZE{tE% BMR LU TREITZ7IO-FHEELL, BRIOT—IHFIHBIEETHD. SIBMCHE
ELERINBARIGINIERETERI5E(E. HZhyMIBCEDE) \( Ty REOBEAX (1B
1£Z170) BMR % BT —ALRIERICGERTE T BENTIRETHD. 1BHHRDIBEREZHEDRVBIENELDE
FUW. BELENBARIGLANIVHIAREADISZE(E. BMR EUTHIBERD 1SD (KNEEOFEDZS
(2 0.55D LUF) (CZELWEIHBENSOZELALERVNBRETHS, [p.19-24]
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5.2.1.3 EFSA
(1) Update: use of the benchmark dose approach in risk assessment (2017, &
&1l No.5)
(BMD JEIENMIERER ClasNIicT —YEEIRRITEF T — YO AERIGHI(CEFI AR REE LI £ T,
EFT —AND BMD SEDEAICEL TIANZELIBIOH 1> AN EEL TS, )

ENEBRTIEANIL BT -4  ¥k4 RIAFLT NOAEL (CHIF2BEIVRID _EROHPREN
10%imAEHEETENTVWSZEZED T, BMR 07 JA)LMBELT 10%Z2iREL TS,

EDEBR CISANIGERUET -4 :  (BMR BARABIETERTEDELLLET)  ZHOEM)
HERDT—A%E AT NOAEL EDLEBRUIEFERZH- T HEIRIGEICHITD 5% NDZELET IA b
BEUTRET D, Fo. TIAVMER, SMFHXEHETFHNREBRICEIVTEEAR THD.
EHHET —A(CHBIFBHNEUA T DESDTHD.

o BEUFMNAZRICEDIW  MBFFROFHEAREREEEZIY MRA>NULGE. B%F
#(C Rerference Point (POD ¢[@%) OEHICE. 20% DL TE NSV ELEET
BIEEH.

o METFHREBRICEDIH : B—AZRFNTORIGED(ESDESMEXIHICKREL, MIXT/X
(&, X CRARICENKEVNIY FRA>RTE, 5%%#B X% BMR Zi#IRIZIHEEHD,
[p.18-19]

5.2.1.4 HHRXBF

IR TIEANILERHET —9(0) ( TUy REZBEAT 335550 BMR & EFSA Hi(92XT
IRZEUZ BMR ZIEBUER, IRIBEFAFT TH/SNT —4(C BMD EZZERI 3550 BMR
([DVWTIRARTESIBACOWT, AT ICEEUR, . AERISERICBITS. &RARIG (M) EBFR
DIR#ERE (s) OBMRZTAITINROARESE BMR ([COWTIRARTEZRRICOVWTHLL T (CEEHEL
Ieo

(1) Application of the benchmark dose approach to epidemiological endpoints with
clinical standards (Murata, Katsuyuki et al. 2011, EE&%} No.3)

BEF TR TI/ESNILEGHET —4(0)\1 Ty REZE R UAESORFRERICBV T, AERIGE
FUSIICENBSNBIEFERIORISEDDTRIC. BEXR Po=5%%AVBETEERIND/\(TV)
v RE EDHY MATBEN ., BEARIEAE(CFEF T 2EZEDEZEOT. BNy MBI, BRAREY
BEORVEKRZRS. /\(JUy AR, ZOBRKRNEEEZEBZS (FlE50) 1B%% BMR TR
F, JNUTHULT. EFSAN 2009 FEDHAFVATIRELUE (EFUSJICEIDESNIERERIGEIRE L
(BRI 50 RRIENSDIERIEZ L) BMR ORESEE. B4 ADKRIEEN BMR
DIERIT DRI REEZETIVCEH TEHTHETLTLDED THD. 2ZOBEZHNREMIHNIBEKRTHS.
[p.72]
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(2) Dilemma of Environmental Health Research (Murata, Katsuyuki et al. 2018, &
FE8 No.13)
HE AL L2 REEL THHHET IRIBZEFATICHFS. BMD JED BMR OfE (3712205, 1%.
5%. 10%DOW\WINZALBN) [OVWTIE ERTZT7IMAEROT-MEE (RUEMENR
£) TREITIVNENDD. MREHBHZLUNS 1%ZEIEVIE X (CRIFRIBRUIR, [p.153]

(3) A general theory of effect size, and its consequences for defining the
benchmark response (BMR) for continuous endpoints (Slob, Wout 2017, EE&
1 No.22)

RAERIGERICEITD. /RARIMG (M) LBFRNDEFEERZE (s) OBMRZFRAITIRREOKREE
(CE89% ES 185m (effect size theory) ZEHBALTUL\D, SIRDAZFEZEDLIICLLERUARIRT S
O VRATFHE(CHITD BMR OERWCIERZRER TS, ES Him T(E. 2 DDFERD BMR 18R T
%3 BMRsp ([BRAZH) |ZZ[EBICANS) & CES (critical effect size) ([BRZE)ZHESR
9%) Zi#AFEES. BMRsp N ES IER(CL O TIFENZDE. FAZERISD TS ERZE & (K
SNBIZEDHTHD. (EMFENT—FIBHICOEERMCEIENER DM CHIENAF TS
3) MERT ) TOREMICEDFIRIE, BERD BN —(CRBMEENHDETHD, LI T, s (&
MHREBFZ I TR BRAERICT -y M SIEETES,

ES I25®(3. BMRsp DE&(CHDIRemAVRMINEL) T EZBASIMNCL TLBH, ZNid. RIST
—ANXIEEIEEN., SD DfE IERERR. I8Nh5 s) NMREANICZOI FRA > M EEIH)IME%
RIZEICPRSND. BMR (X HTDIFEUVGIERG M & s ([CETREIRZAERTDLICLOTHF
EDI> A DI RIS NIAEEENTE CES DEZERT3ETHD. T s (F—EDERDH
FICHITDHBINRMETHD.

5.2.2 Z{ET7—5%ZR5KREVERDO BMR OFGEICFRDIBIROIEE

5.2.1 TEIELfeEBD,. EEEHR No.9 (WHO 2020) Tld, ZBEFT -4 REVIZBRD BMR
DFREICOWVT, BMD HitBREMIT—4 (RBBOFELERE) (CBEIUGS. MEREMW)ZAVIAR

QHBIMBRY S TIBAXICEIE, 10%D@EFIVZINT TAN MBEL TEREINTVSIENZLEL
TW%, HIFRTIE, &F T_g(ug'J(iﬁl/:l_\@ﬂﬁ—%E’Jn%xﬁ(i.[‘wﬂ’](u EHEN TV,

* 11 ((EEEROS5ZEFT—4(C BMD iZZ@ALU BMD F28HUERICBWVT, BT —
A BMD ;P&_ﬁbtﬁ”(:;’n“iént BMR OEIRZEEIE U,

BMR EDFEFERIUDOVT. EEEFR No.31 (EFSA 2020) (L. EFSA 0F(45>Z (EFSA
2017 EEEM No.5) (CEDE. EEEM No.33 (EFSA 2012) RUEEEHR No.36

(EFSA 2010) (. EFSA 0fi449>R (Use of the benchmark dose approach in risk
assessment 2009%EEE] No.5 (EFSA 2017) ORIOD/N—->3>) (CEDE, LWINb BMR
B% 10%IERTELTWVWD. EEER No.37 (EFSA 2009) (. NRC O5FfiE (Arsenic in
Drinking Water, 2001) (CEDZE. BMR % 1% R EL TV, EEER No.56 (Nogawa,
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Kazuhiro et al. 2007) (& I RIRA> RRDA I A I(ROFRIEZR MRz, BMR fiEZ 1~
2%[EREL TS,

BMR &% 10%I5%EL TL\DEHIE. BMR fB%Z 5% FIGEEL TL\SEHZLEE 5L, BMR
% 10%(SEEELTWREHITIE, EEER No.4 (Bailer, AJetal. 1997) LEEERINo.36

(EFSA 2010) ZBRE. FAFTIREEN 200 AL T THolc. EEER No.4 (Bailer, A J et
al. 1997) (& IVRRA> Mz FEV: EU. FAFRIIREEL 8,146 A. EEEHR No.36 (EFSA
2010) TR IYRRA> bzIEEBRTREL. HFRIREE 14,778 AN THol, BEMERECHIT
% BMR {BE(. EEER No.37 (EFSA 2009) Tl& 1%. EE&H No.47 (JECFA 2012) T
(& 0.5%. 5%¢ETESNTULD,
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Ean—1

human health related to the
presence of perfluorooctane
sulfonic acid and perfl
uorooctanoic acid in food

abnormal serum levels
of ALT

*x 11 “fE7-5%205RELIHED BMR OF%TE
p: go

;,Eﬁf STHEEE | BT 54 Sk v S ”“g%% BMR 784 | BMR {8 ?;EREE

4 Bailer, A J et al.|1997 |Estimating benchmark coal mine |forced expiratory 8,146 BRUZT.  0.1%.
concentrations and other dust volume in one second IBHYRY 1%.
noncancer endpoints in (FEV1) 2%.
epidemiology studies 10%

25 ATSDR 2012 |TOXICOLOGICAL PROFILE FOR |cadmium Low molecular weight [15,743 BFURY 10%

CADMIUM proteinuriatt-Effect
biomarker: human
complex forming
glycoprotein:pHC, B2-
microglobulin: 2M

26 ATSDR 2012 |TOXICOLOGICAL PROFILE FOR|manganese |score in the eye-hand [193 W@RIYRY  |5%.
MANGANESE coordination test 10%

31 EFSA 2020 |Update of the risk assessment |nickel systemic contact 86 \BRIVZT |10% EFSA DHA5>R
of nickel in food and drinking dermatitis (SCD, (EFSA 2017. EZ
water eczematous flame-up & No.5) [CEDK

reactions in the skin)
/clinically cutaneous
reactions
32 EFSA 2018 |SCIENTIFIC OPINION Risk to [PFOA increased prevalence of |47,092 SCEVRL 3%
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p: go
fﬁf FTHR/EE |RaE 54 Sk v S ”“gg% BMR 784 | BMR {8 ?;"%fﬁ
33 EFSA 2015 |Scientific Opinion on the risks |nickel Systemic contact 94 W@RIURY  (10% EFSA OHA5> R
to public health related to the dermatitis elicited in Ni- (Use of the
presence of nickel in food and sensitive humans after benchmark dose
drinking water oral exposure seen as approach in risk
flare-up reactions, assessment
worsening of allergic 2009) (&K
reactions (e.g. hand
eczema, body
erythema)
36 EFSA 2010 |Scientific Opinion on Lead in  |lead CKD (defined as a GFR |14,778 W@RIURY  (10% EFSA D152
Food below 60mL/1.73 m? (Use of the
body surface/min) benchmark dose
approach in risk
assessment
2009) (&K
37 EFSA 2009 |Scientific Opinion on Arsenic in |arsenic bladder cancer 8,102 BREYRT (1% NRC DFHiiE
Food (Arsenic in
Drinking Water,
2001) (&K
37 EFSA 2009 |Scientific Opinion on Arsenic in |arsenic arsenic-induced skin 12,334 SCERL 1% CONTAMI /AL,
Food lesions 5% (& 10%DiEHF
VADZWETETDLE
AJHETHDN. 1%D
BRNIZIEERREN
eT —50EEMNTH
BLiEimU. 1%0iE
FIUR) %z AERGE
FIWCAWAZEEL
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37 EFSA 2009 (Scientific Opinion on Arsenic in |arsenic lung cancer 570 SEEBL 1% NRC OIS
Food (Arsenic in
Drinking Water,
2001) (&K
40 EPA 2010 |Fluoride: Dose-Response fluoride severe dental fluorosis |5,854 BREYRT  |0.5%. |-
Analysis For Non-cancer (severe enamel 1%. 5%
Effects. Health and Ecological fluorosis)
Criteria Division Office of
Water
47 JECFA 2011 |Safety evaluation of certain arsenic urinary cancer 6,888 BHURT  |0.50% |—

contaminants in food Prepared
by the Seventy-second
meeting of the Joint FAO/WHO
Expert Committee on Food
Additives (JECFA) ARSENIC
(addendum) (pages 153 -
316) WHO Food Additives
Series: 63. FAO JECFA
Monographs 8.
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B5EE
# No.

FITHR/EE

FATEH

S4BV

J\H—R

I2RRA>b

HFRIIRE
#

BMR &R

BMR &

BMR fED
STEARML

47

JECFA

2011

Safety evaluation of certain
contaminants in food Prepared
by the Seventy-second
meeting of the Joint FAO/WHO
Expert Committee on Food
Additives (JECFA) ARSENIC
(addendum) (pages 153 -
316) WHO Food Additives
Series: 63. FAO JECFA
Monographs 8.

arsenic

lung cancer

6,888

ENURY

0.50%

47

JECFA

2011

Safety evaluation of certain
contaminants in food Prepared
by the Seventy-second
meeting of the Joint FAO/WHO
Expert Committee on Food
Additives (JECFA) ARSENIC
(addendum) (pages 153 -
316) WHO Food Additives
Series: 63. FAO JECFA
Monographs 8.

arsenic

skin lesions

14,080

IBANURY

0.5%.
5%

55

Chen, Chu-Chih
et al.

2019

A benchmark dose study of
prenatal exposure to di(2-
ethylhexyl) phthalate and
behavioral problems in
children

di (2-
ethylhexyl)
phthalate
(DEHP)

child behavior checklist
(CBCL) and IQ scores

122

SEEAL

5%.
10%
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EEE

AT RE BMR fE®D
1THERS /2 1T — R I RIRA BMR #&%8 | BMR {E -
£ No. FITHLRE/BE | FITE 14N J\H—R SR> B 15 &% & —
56 Nogawa, 2017 |Threshold limit values of the |cadmium |incidence of itai-itai 405 EBIVRYT (1%, 2% | 1911 F1TRDFEE

Kazuhiro et al.

cadmium concentration in rice
in the development of itai-itai
disease using benchmark dose

analysis

disease and/or
suspected disease

THMELzsH, BMR
# 1%. 2%I(ERTE
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5.2.3 EHET — 52 REVEIFD BMR OFREICHSRIROEE

5.2.1 TEEUESD, EEER No.9 (WHO 2020) TE. EHUET —HZXHREVIERED
BMR DEEE(COVT, EMZERICEIRDHD BMR (I RRA> hOTERRICAKIFL TEIETBELT
W5, IBARRY(C(E. BMR Dt bORRICREZREUIRD 2MEZRIRTBLIGERETSD. IBNE,
BMR Z#BX 5 RIL(LE MOERICEE THHERIBENDEL TS,

5.2.3.1 &EHGIET—F (@A) [EOWVT
x 12 ((BEERODS5ZEFT—4H(C BMD i£%Z#EHLU BMD F2&HURERICBWVT. EFtiE
(EN) 7—4(C BMD &z @EAUBRICERESNT BMR OIE#REZ B,

BMR EDFEEARBLUDONT, EEER No.27 (ATSDR 2012) T(&. 0.25SD OfEN, #Hist
ZHTBERRTT B ORI NMEREREINRAREEERFOF I (FELAILLDBIRL 28 BMR
fE%Z 0.25SD ((GFRELTWVD. EEER No.29 (NRC 2000) Tl&. AREEZLDIRET D126
([C BMR {E%Z 5%I(38ELTULS, EEER No.30 (EFSA 2020) Tld. RICOEFHHKRECE
Z2ZEL. BMR B%ZT JA) MDD 5% T3 10%IEEEL TS, EEER No.36 (EFSA 2010)
Tl MEZEIY KA MUBEE IRERCHIIDIBIZOET] 1%0 EFENMER OB
ERRBENIZH. BMR fE%Z 1%I(GETEL TV, 2. IIWZAT =D 1Q ZA7%I2 RiRA > heURIS
Al 11Q RAYMIHELTHD, 11Q M1 rE T I SIRHIVIREELZOEE S EZ S5 X
BZENS. BMR fB% 1%I(CFREL TV, EEER No.43 (EPA 2001) RUEEER No.49

(JECFA 2007) Tl&. NRC 0O:FFHfiE (EZE&E#H No.29 NRC 2000) ([CEDE. BMR fE%
5%IE&REL TS, EEER No.58 (Budtz-Jgrgensen, Esben et al. 2018) TId EFSA @
iHiE (BEEEHR No.32 EFSA 2018) Z&E¢U BMR fE% 5%IG%EL TS,
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Ean—1

x 12 BHET—4 (BEAN) ZHRELIIBED BMR OFRE
P 2=l ke 'y RS
ffjf %/4;235 SeiTa 54 Mok | TURRAOR m;g& BMRFESE | BMRIE ?5%5& ! ;g%;ﬁ
27 ATSDR (2007 |TOXICOLOGICAL benzene Benzene- 250 SEEBL 0.25SD 0.25SD DfEN. #istF |RU
PROFILE FOR induced BRI B Hike
BENZENE decreased B cell BORBDNRREINR
count RE<ERF O EEL
NILEDERWVE
28 CDC/NI |2016 |Criteria for a Diacetyl FEV1 and 719 SCERL 0.10% - U
OSH Recommended and 2,3- FEV1/FVC
Standard: Occupational|Pentanedio
Exposure to Diacetyl ne
and 2,3-Pentanedione
29 NRC 2000 |Toxicological effects of |methylmerc|Neurodevelopme|1,022  [iBHIVRY 5% DRBEZIVREITD |HD
methylmercury ury ntal effects 8IC BMR % 5%¢UIz
30 EFSA 2020 |Risk to human health |perfluoroalk |reduction in 101 SCERL 10% RISOZEEHIRENCEE |RU
related to the presence |yl antibody titres ZEBL. BMR 257 J#)
of perfluoroalkyl substances | (against D 5% TIFR 10%(cE
substances in food diphtheria ,tetan &8
us , influence
type b (Hib))
34 EFSA 2012 |Scientific Opinion on  |methylmerc |neurological 2,524  [iBHIURY 5%.10% |- BU
the risk for public ury functions

health related to the
presence of mercury
and methylmercury in
food
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3 2=l ke 'y RS
s | | BT 540 -k | oereon (TN surimn | evri i gl
35 EFSA 2010 |SCIENTIFIC / lead Full Scale 1Q 1,333 SCERL 1 IQ point |- RU
TECHNICAL REPORT score
submitted to EFSA
An international pooled
analysis for obtaining a
benchmark dose for
environmental lead
exposure in children
36 EFSA  |2010 |Scientific Opinion on |lead blood pressure, (519 EFIVRH 1% MREVEERICBITD  |[BU
Lead in Food SBP SBP OF¥13 1%D EF
(cardiovascular R Lo =L RRaEn
effects) Jefes (SBP &L
1%0_ LR (& SMmERE
a2 EDE
&% 3.1%IBNEE. i
AR (FOEEZECLD
FRIFETERZEZNEN
2.6%. 2.4%iEMNEE>3
EHETE)
36 EFSA 2010 |Scientific Opinion on lead Full Scale 1Q 1,333 BRIV 1% BMR=1%(3 1IQ R1> |BL
Lead in Food score NMIIISLTHD. 11Q A
(neurotoxicity in >R T Bt S REN
young children) IRRBETOAEFE IR E
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42 EPA 2001 |Integrated Risk methylmerc |Developmental |1,916  [E2&RUL 5% - &Hh
Information System ury neuropsychologi
(IRIS) Chemical cal impairment
Assessment Summary
Methylmercury
(MeHg); CASRN
22967-92-6
43 EPA 2001 |Water Quality Criterion |methylmerc [nervous system 1,099  [EE&ERUL 5% NRC OFHiiE oo
for the Protection of  |ury (NRC2000. EEE&H
Human Health: No.29) (L&D
Methylmercury Chapter
4: Risk Assessment for
Methylmercury
44 Budtz- [1999 |Benchmark modeling |methylmerc |Deficits in 1,022 |EmURY 2%. 5%. BMD & BMR QOR%%3E (&0
Jgrgens of the Faroese ury several domains 10% NBIHIC. 10%DAhIC,
en, E et methylmercury data: of brain function 2%. 5%I(CDL\WTH BMR
al. Final report to U.S. eure
EPA
46 JECFA (2011 |WHO Food Additives perchlorate [50% inhibition of|37 IVREUAHD |50% BB ANSESNE  |12U
Series: 63. FAO JECFA iodide uptake 50%FEE% BISERESEADFTEAR
Monographs 8. BMR EUTERTE REAFKEROL bORRIR

Perchlorate

FT=AMS, AVREGAHD
50%FEZEN, TSH X (&
YRR ESDLAILD
ZAbLFEEELRVCEN
IRSNIEIZE
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49 JECFA |2007 |WHO Food Additives |methylmerc |neurodevelopme (878 SCERL 5% NRC OFFffiE (NRC |&D
Series: 58 Food ury nt (brainstem 2000. EE&N
contaminants, auditory evoked No.29) (CED
Methylmercury potentials)
50 JECFA [2004 |WHO Food Additives |methylmerc |fetal 1,628 |EE#AL 2%. 5%. - &Hh
Series: 52 ury neurotoxicity 10%
Methyl Mercury
53 Kubo, (2017 |Estimation of cadmium |renal 3,178  [iBHIURY 5% ERDOIAFLD BMR EZ |80
Keiko et Benchmark Dose of dysfunction FIF
al. Lifetime Cadmium (Glucose,
Intake for Adverse protein,
Renal Effects Using aminonitrogen,
Hybrid Approach in metallothionein,
Inhabitants of an and B2-
Environmentally microglobulin in
Exposed River Basin in urine)
Japan
58 Budtz- |2018 |Application of perfluoroalk |immunotoxicity (853 SEERL 5% EFSA OFHEE (EFSA |R2UL
Jgrgens benchmark analysis for |ylate 2018. EE&ERN
en, mixed contaminant substances No.32) (CEDX
Esben et exposures: Mutual
al. adjustment of

perfluoroalkylate
substances associated
with immunotoxicity
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5.2.3.2 &EHET—45 (BYU-) [ONT

& 13 ((BEENOSEEFT—4IC BMD EZ@#ERAL BMD E2BHULERICEVT, EfitfE (BYYU-) 7—45(C BMD E=BEAURICGRESNT
BMR &Rz EEIBUL,

BMR fEORKERIMDONT, EEEFR No.41 (EPA 2002) Tld. EPA ®A149>R (Benchmark Dose Technical Guidance Document. 2000)
#ESELL WIBROFIEGHSD 1SD OZ{E% BMR LTV, EEER No.52 (Kullar, Savroop S et al. 2019) T(&. NRC OFHiiZ (NRC 2000. &
FER No.29) Fz&Z¢L. BMR E%Z 1%. 2%\ 5%I(FEFEL TS, EEER No.57 (Weterings, Peter J M et al. 2016) Tl&. H%AFRT A
> Tl #8x3897 radioactive iodine (RAIU) 7—4T 20%KmNDZE(LZERER TERz8. BMR B% 20%I(FREL TS,

& 13 EhET -9 (UYU-) ZHRELIBED BMR ORTE

BE _ .

. FATHED/ | 2 e o[RS R RE ” BMR fE®D I\ Ty Rz A
?:4 == FATE 4L J\F—R IVRRA>b 2 BMR #&%5| BMR f& sa=im P
32 EFSA 2018 |[SCIENTIFIC OPINION |PFOA increased serum (46,294 EERL 5% - BU

Risk to human health cholesterol
related to the presence
of perfluorooctane
sulfonic acid and perfl
uorooctanoic acid in
food

32 EFSA 2018 |SCIENTIFIC OPINION |[PFOA decreased birth {1,400 EEBL 5% — N
Risk to human health weight
related to the presence
of perfluorooctane
sulfonic acid and perfl
uorooctanoic acid in
food

88



=

ey | FEATHERE/ | _ - NN AFXIRE " BMR fE®D I\ Ty Rz A
f:—l e FITHE 4N J\F—R I>RRA> b 2 BMR f&4H| BMR 1B SR o
32 EFSA 2018 |SCIENTIFIC OPINION |PFOS increased serum |46,294 EHEHRL 5% U
Risk to human health cholesterol
related to the presence
of perfluorooctane
sulfonic acid and perfl
uorooctanoic acid in
food
32 EFSA 2018 |[SCIENTIFIC OPINION |PFOS decreased birth [901 EEBL 5% N
Risk to human health weight
related to the presence
of perfluorooctane
sulfonic acid and perfl
uorooctanoic acid in
food
32 EFSA 2018 |[SCIENTIFIC OPINION |PFOS decreased 431 EEBL 5% N
Risk to human health antibody
related to the presence response after
of perfluorooctane vaccination
sulfonic acid and perfl
uorooctanoic acid in
food
38 EFSA 2009 |[SCIENTIFIC OPINION |cadmium  |Tubular damage |30,000 ERIVRT (5% &H

Cadmium in food -
Scientific opinion of the
Panel on Contaminants
in the Food Chain

(urinary B-2-
microglobulin (B
2M))
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39 EFSA 2009 |TECHNICAL REPORT [cadmium |B2- 30,000 W@FRIUZ  |5%. - &H
OF EFSA microglobulinuria 7.8 [10%
Meta-analysis of Dose- (B2-MG) for YY)
Effect Relationship of renal effects
Cadmium for
Benchmark Dose
Evaluation

41 EPA 2002 |[TOXICOLOGICAL benzene Reduction in ALC |88 one one EPA OHAF>R N
REVIEW OF BENZENE (absolute standard |standard | (Benchmark Dose
(NONCANCER lymphocyte deviation |deviation|Technical Guidance
EFFECTS) (CAS No. count) change |[change |Document, 2000) (&
71-43-2) In Support of from the |from the [D&. JEOFIHNSD 1
Summary Information control |control |SD ®Z1t%Z BMR &L
on the Integrated Risk mean mean
Information System
(IRIS)

52  |Kullar, 2019 |A benchmark manganese |performance IQ |630 EBIURY (1%, ERDIATLD BMR fEZF] 12U

Savroop S concentration analysis scores 2%. 5% | (NRC2000. EE&E#H}
et al. for manganese in No.29 1)

drinking water and IQ
deficits in children
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54 Lachenme [2011 |Epidemiology-based ethanol liver cirrhosis 1,477,887 [@FIURYT [1.5% - *U
ier, Dirk W risk assessment using morbidity and
et al. the benchmark mortality
dose/margin of
exposure approach:
the example of ethanol
and liver cirrhosis
57  |Weterings [2016 |Derivation of the radioactive |the inhibition of |100 SEEHRL [20% AT T YA Tl #8389 |20
, Peter I M critical effect iodine thyroidal iodine B RAIU 7—4T 20%FKii
et al. size/benchmark (RAIU) uptake DZAZBIERTERZEH,
response for the dose- BMR fE% 20%¢&UTE
response analysis of
the uptake of
radioactive iodine in
the human thyroid
4 Bailer, A J|1997 |Estimating benchmark |coal mine |forced expiratory |8,146 WB\RYZ 10.1%. |- )
Bi§ |etal concentrations and dust volume in one 7800 |1%.
other noncancer second (FEV1) YY) 2%.
endpoints in 10%

epidemiology studies
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25 |ATSDR 2012 |[TOXICOLOGICAL cadmium Low molecular |15,743 B|EIVZT 110% RU
Big PROFILE FOR weight
CADMIUM proteinuriatt-

Effect biomarker:
human complex
forming
glycoprotein:pHC
. B2-
microglobulin: B
2M
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5.2.3.3 \(JUyRiEZBALEH

xR 12 ([CRILBD. /AT REZBERUREBHIE 9 Bhldrorz. )\ Uy REZERUISEI0
BMR {BE(&. EEZH No.29 (NRC 2000) . EEZEH No.38 (EFSA 2009) . EEEHR
No.42 (EPA 2001) . EEER No.43 (EPA 2001) . EEEH No.49 (JECFA 2007) &
UEEER No.53 (Kubo, Keiko et al. 2017) Tl 5%. EEER No.39 (EFSA 2009)
T(&. 5%. 10%. EEE# No.44 (Budtz-Jergensen, E et al. 1999) RUEEEH! No.50

(JECFA 2004) Tl(& 2%. 5%. 10%&722TL\B,

DY RATME. IEEKEBOD DT I 5%ELTVREDNH2 (EEEHR No.43 EPA
2001) . Z0EFN. EEER No.38 (EFSA 2009) RUEEER No.39 (EFSA 2009) T(d.
BMD KU BMDL %1821, AE¥IFMIBIERCE DI 20hyhADME (300 &U 1000ugB
2M/g ILTFZY) RUHETERNRAYNATE (\wII39>0 ROFRPDRIDLEREICHITZR2M
DD 95 N—t>AH(UAEHETHME) O 3 D2DHY MAMBCOVWTIRFTL TS, EEEHR No.53

(Kubo, Keiko et al. 2017) Tl&. FREPB2-MG Dhy MATBEZ B <45 7% BME=45 7% &
H2ERTTENEN 365ug/g IL7FZ>. 2,500ug/g L 7FZ> . 500ug/g ILT7FZELTUL
%o . EEER No.42 (EPA 2001) Tl& hybATEENED IQ D&/IME 5% (5 /(-t>
H4)V) ([CRELTLS,
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