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BERTZEEERTE. ERPICHFEIZIEEOHIEMRINY. XBEEZEMLEMEBD)
AT ZEREL TS, —FH . BLIERT2EMTICEZHOIEFMENRETELTVRIHEEE
ZENS, EMIEIBFICIEEDIEEMEIEEINTVBLICLRD . COLIBEEMEDIESIE
(CERMEREZE(CIUTIE HEBNSZOURIFIODVWTOREZPER - HMEathBEREZLEES
(CEFEBNTLS,

BRPICEFNIMEEMEOESEECLIIBRFZEOVT. EREZEEERE. Tk 18
FECTEBEMIMOESRECRETIERINERAT IS LUV EREOEESHETMMACRHIZIN
AR 12 =L, BRI, BEEEC. EFOEBERUANIEL. BRFZENECS A6
RV &R Tdole,

—75. 2009 FELUBEER 2 REFHBICH VT EFKEOUAVFHEICEE 270> 10 MCEDFEE
NTERLOSICEBHRRBALROTVS, BRTPICSFNEEMBEOESEEICLZBRE
SHECEAL T, EBNEUT 2IEEMB DI I -E I T5E. )\ H - ROIFES A, (EEDHETES
EOWTERNHSN TV UATFHEDIL — AT —=2(CDWTIE BRAKFEE PR E PRAYRUZ 753
HEEICH VT, BAIKEN MOBREPIRECBIESITHEADOBELMELTVWI L ZREE X, BT
B (SARETEDSN TS COTes. RITOF R DI - D727V BRERE EFHMm M0
SHPERCT I 2B AE(CH > TERAT 3L 2BNEUR,

KABATE. BERPICEENZEEMEBEOESEEECRHENDDXERFCOVT, EFHES &
UREDOYR VIR (C L2 HBZE S, PubMed. Embase ¥° Jstage REDEAT —IR—AD
RBEFERNS kUL, oo NS0T ETRESNEOTNS, AFABEDEHINSKEL
HNBREBRINS e BRIC, —RAVU-Z> ) #HEURAER . IRHSZEEL T 294 42U
KNPy Ulz,

RIS NARPYTUISRREDSS . BIEZER T D XERDETEZ MU . XHEADEE(CHOT
(F. BT RORB(CIOTREEENHER N, FHES. MAREDE T 149 tHIOVWTIEZ/ERK
Ul

Fo. RABCBVWTUIEEIECEEIZHABOERCOVT., EMECLEBRMEEZEICLOT
KRR BERFRIMZENTVRZEN'S. ENECEFHEEE(CHITZHMBE DR TEEEFEEICRHEY
PFGEICEIT 2B, E&EICOVWTEIEZITVREELLTEDELDI,

ABEOFER. 2009 FICEBMEEMERZEMETE (IPCS) /EFUREMERS (WHO) hFEER
UL —LAD—-ITH%. (KEFMIE) \B— ReHTiZ ENEND I TEML. Z0U-Z>0 M SHEER
REHEAL Tier 0~3 FTOEMEMICESIAIFHENLAVSNTSED. RINEBREZEHE

(EFSA) ([CBWVTH WHO DFECELTUVDLIREEE N DD ENDI O, —FA T KEFZHHD
BRREiRE (ATSDR) TIHEESHRBSERER I 3D 15> 2% 2004 FICFKERL
THD. ENSZ7YT 7= NUEFACOVWTEDFEDHNREN TS, ATSDR Tl Tier0~3 £T/\Y
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— RA>FTY I ADABICE DWW BB R HE 21 TOF A2 IRRL TW . ZORENT N —IPA-R NS
V7EE-BMAEERFB (APVMA) OFHEZ(CHVTEREM(CL2HZEZ B IZETIIIE
BEM&EET )V ERAWURT5HEZ KL TS LI EDIENSHERICEICIRAL TWSFIEHEE(C
DVTHERA BRERNEEL TVBIENBASN RO,

BARMI(C(E IPCS/WHO (& 2009 . (FEEL/\F— RO (CDWVT Tier 0~3 £ TEFERIICEE
MZ4T5IL—LD—DZFERUIZ. COIL—ALD—I T, FIEREZRE D3 Z 2 RIDIRTE (CE DL
TITB00D. BN ENBICONTERAOT —APHERBNR7IO-F2EAL. REMICEIRE
HIRUR I DHEEEARER T DRAT 25— EDEZ K2R TS,

FIz. BRINTIE. EFSA 1Y 2013 &, FEOFEZBFESBIAES(FLELYRTFHMmCOVNTDIL
—LI—D%NFRUIZ VAT DO REDIBFE{E D, WHO LRI, (F<EL/\F—ROMm A (CDWT,
VIRRESPE D FARIIRERFE TS Tier 0. Tier 1 'S, ZLDT —AEHRHN 7 TO-F2EI S Tier
2. Tier 3 (LE3. £z, M TE, BRMES (EU) OISO 1 MUT, EuroMix O30
(A tiered strategy for the risk assessment of mixtures of multiple chemicals). EDC-
MixRisk 70214k (Integrating Epidemiology and Experimental Biology to Improve
Risk Assessment of Exposure to Mixtures of Endocrine Disruptive Compounds)i.
MIMNEER (EC) OIBFIHRISYMR—LTHS IPCHEM (The European Commission’s
Information Platform for Chemical Monitoring)7O> 1/ M) 2015 FEENSHEBIEU TIAE
oz, 2019 F(C(F. \F—ROKFE. /\U—ROFFEIOT, (F<EEFHE. YRIDHIEDZEFETHIAT
EDET B RET — A% UNERUIES AT L THS EuroMix toolbox iMAaFREN Iz,

—73. KETE 1980 FRINTIBIRET (EPA) H'ERAPOKEBEEORIFUAVFHIMED
4922 NRUTE, BED ATSDR (& 2004 F. RIEMEBSHYEICOVWTESHREME
HEZTHNIZLHOT-II0-2 N FKE. NET7YIT—RU. 2018 FIC(F Tierl~3 H5R3IL
— LTI NKRUIZ, BIBEORELDRE. EB—MD(CLRREZEDFRmiTMzEMmIS Tierl.
BHOBRDCLDEEEERREZEOVTTRDNZITD Tier2 ZET\T—-R1>TvIRICLDE
LB OFHE. YIEBOHEE/ERZZERUL Tier3 (CE3.

LSO, TOX—UTE 2015 . BRPOKBEEPLBRMBEEDESIKEDOFHEZTTT
B REMCL2HEZ R B IET I POREMEET )L EAVZURA I e 5L TLS. MO
APVMA T(3 2019 ., IRIEHRDORESIXEVOURVFHAOFECOVWTEEL TV,
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2.1 1REIEDIERK
REEOERF, KR 2-1 (RIBEOTHD.
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3.

3.1 EEEASLUEREOVR VMR CL 250 E/ B ARER O CLSAFTRKRRIRES

2006 FLUFICARSNAES (SR (CEHE T B E GRS LUK EOURVHIl RS (C L D5THM
ELEMEFROIERRBEL TIAN YT UTz. YRR PYTUIEHE S £ R FHMEE ORI E IR 3-1 OB
DTH3. Flo. BARENOHEECEIBATBEZF(COVTERRIARZRL, &R 3-2 OBHURNYT
LTz,



x 3-1 AEHNRETZHNE (EFRERESLUZEOURTHmLR)

No HERS F 4N WE
1 |APVMA 2019 |APVMA risk assessment manual E NI RERIBUR VD 552 ERIBUTEXETHD. TOH THREBEZE(CEAL
T, BHOKEBN G IHEOFHECDOVTERIE,
2 |ATSDR 2006 |INTERACTION PROFILE FOR:ATRAZINE, | BFROHFKICHIZEEY) (FRISU. SIFIVTRSDU IRSD ST
DEETHYLATRAZINE, DIAZINON, > BLUHEE) OROEKESIMESSM (joint toxic) (COWTER-
NITRATE, AND SIMAZINE SHEUIABEERTOD71L Thd. (FBE/ER-18IVER. EXEFHASD)
IETOADEHDIF (WOE) FEDZAF—LNBTESNTLS,
3 |ATSDR 2006 |INTERACTION PROFILE JOIVEVUIRZ, $A. KIR. XFILKIRICELDEEBMICOWTER - sHALIAEE
FOR:CHLORPYRIFOS, LEAD, MERCURY, [fERZOJ71)\NTH3. (HHEVER-ABIVERA. (KEHOSD) FHOMRR
AND METHYLMERCURY NOFZENEZINTHD. WOEFEDRT—LAMBNENTWS,
4 |ATSDR 2007 |INTERACTION PROFILE FOR:CARBON | —MFREAMRICEFNZ—ELRER. MLATITER EEXFLY . —B{LE
MONOXIDE, FORMALDEHYDE, . TRIIO00IFLOADEKES LUTNSOEE T IEIC DOV TR - SHfEULIAR
METHYLENE BYEAJOIPM THd. (HHEVEA-BIVER. (KEFMMESD) WOEFE
CHLORIDE, NITROGEN DIOXIDE, AND |DAF—AHhBEN TN,
TETRACHLOROETHYLENE
5 |ATSDR 2007 |INTERACTION PROFILE BEEYMBISEDOI00KRV A 1,1-2900IF >, MIOOIFL >, e

FOR:CHLOROFORM, 1,1-
DICHLOROETHYLENE,
TRICHLOROETHYLENE, AND VINYL
CHLORIDE

ZILORABIUHRONILEE, AT COVTER - SHALIARBEERTOI 7
VTHd. (HHEER-BIVER. EEEFHMESY) HERNAOFZEZHRZILT
BN WOEFEDRAF—LBIV/\F-R(>79IR (HI) OBHAHIBITENT
l/\50




No MRS F A4 B
6 |ATSDR 2017 |INTERACTION PROFILE ABEDORD M. FoE . BLUHRITEIFNIY MRS NI 2I8RIESADY
FOR:CHLORINATED DIBENZO-p- -p-H14A%+>> (CDD) . RUR(LSTIZII-FIL (PBDE) . BLUIYILEE
DIOXINS, POLYBROMINATED DIPHENYL | IXFIOEBEVEA%ZHABRT 2 L2BMNELETOI7(LTHD. NB3DNDE
ETHERS, AND PHTHALATES ez MURROEEE
(CLBERIRARBEEEDINS, FRIBOFIEANDBREZRIL TV, FLWOEFE
DRAF—LABLUHIOBHERIEBTEN TV,
7 |ATSDR 2018 |INTERACTION PROFILE FOR MIXTURES |ELZO4 RZRF&HRE], B RF&RE] HBIUDILUA— NRFEREIN, FERER(IC
OF INSECTICIDES:PYRETHROIDS, &R RFInIEEEOH B/ ERZABUEE/ERTOI7/ THd. N5
ORGANOPHOSPHORUS COMPOUNDS, 3IDAEEYEDREEY) 2RI EET BL(CL R RNDREE R ZL TV
AND CARBAMATES %, FEWOEFEDAF - ABLUHIOBEE R MBI TSN TS,
8 |ATSDR 2018 |Framework for Assessing Health EAEEMEBEOEEN R EZ M I S/z6b(C. ATSDRN2004F(CER U
Impacts of Multiple Chemicals and Other | 445> AX =17 ILDEFAR.
Stressors (Update) AMETIE. EEOIEEMEPZOMDI N ABERNMERRICKR(F S 522 % ST
FRHDIL—LT—-IHRESN TS,
9 |BfR/DTU/ |2013 |Chemical mixtures: challenges for I3 ABRBREHEEELZ ST (ANSES) . 7OY—-/JTIRXE (DTU) .
ANSES research and risk assessment (&3%) RAWEFUZRJFHIEAFIPR (BfR) NEREITREESEFEMEDOURFHECEIT
DA BME, IRETAEEEIBEL TV, ARSI, BEEEECEZEMOD
R IBIRIR, YURVEHESE . AEEMEIRTEOIHEOF v T 1EB8ER
ReFATIHDETNOZEESLUERUETHD.
10 |COT 2007 |Variability and Uncertainty in Toxicology | BfFOIEFY)EDUR M CFIFEN 24 F T —IDZE EN AR

Report - March 2007

(ST Bfesdlc, IRFEAEASNTVS, FeFFIREREINZAIEEMENDSH2 770
_}%*ﬁgrjo




No HERE F A4 B
11 |CS3 2016 |Chemistry and water: challenges and IKIRIR(CRZEZ R(EFT . R, #Pmh. EENBDERIRI®,  HEERKDE
solutions in an changing world FEROIEFEMECLDBRIOVWTERLBERELL TEITBPN TS, €D LT,
BNADOSBHEP/KOUIBNSDIE S (FEEICOVTEREZEEIEL T2,
12 |DTU 2015 |New knowledge strengthens risk TR IRKRZEIREAFFAINEE TS, BRICBIIDTINIVIITIVE
assessment of chemical cocktails in food | RICEATZTX—IRADHAFTIOZIINTHD. BEVIOHiZE I BI2DF5
SERBIF, COMARTE TOX—IANOEREROCEYIBENELEIRT. 8
BIEGEEICLDREZETE T DHUVET IV, BRUZAVZ T 2Dy —IL 23
LTV,
13 |EC 2013 |Technical Annex A Harmonised BRPOEHOKBREENFECLOTAIEFRIINZRIBURVETETZ770
Technical Approach on the Parameters |—F, #2# (EC) No 396/2005(C8 AN T3,
Governing Retrospective Cumulative
Exposure Assessment
14 |ECHA 2016 |Guidance on Information Requirements |EUTI(d. REACHACE DE(IKEIHMITOICEERD TLSH . (FEE iz EHE

and Chemical Safety Assessment
Chapter R.15: Consumer exposure
assessment

FBICHD, HEBEDEFESETHINSURIOIFBIEE T, RN FEZHL
FUTVS, RETHIKEECEITBYRFHIICOVWTEERL TS,




No RS F 4N vy
15 |EFSA 2008 |Opinion of the Scientific Panel on Plant | B&EAAITZREBIIEFEDUAVFHEZE. BE)RAIZEREL. EENMEUD
Protection products and their Residues | AJEEMEDHZIEMPDIKEYINSDFECREUIIEEZHEEL TLD,
to evaluate the suitability of existing
methodologies and, if appropriate, the
identification of new approaches to
assess cumulative and synergistic risks
from pesticides to human health with a
view to set MRLs for those pesticides in
the frame of Regulation (EC) 396/2005
16 |EFSA 2010 |Database of guidance on different ERBLUENOZ R ITRURTFHBObICRFE SN, FIZEREFEPO
toxicity end-points, risk assessment A4 2B LV EZ BN UL TWS, I\ T — ROKFIETTIE. FREBYIDEE
methodologies and data collection M EREZABITL TS,
related to food, feed, animal health and
welfare and plant health
17 |EFSA 2013 |International Frameworks Dealing with |{EZ¥EADEE(IEECLD AR TFHEDZsIC. BB LUEFBRERCL

Human Risk Assessment of Combined
Exposure to Multiple Chemicals

STHRSNIZAEE. BiEHR. BLUIL—LT-I%LE1-URLR—b, EEEK
FRICLB ANYRIFHImDTTERCOVNTE YURVFHIBDOFIE, FRIEOBRRE L. (£
CEREHE. /\U'— REHIBF ZRL THD. RESLUTHEHEENMRIIL—LT—
DEFBINTUTVS, FLEFSAICHIIBHEEEEICHITBURTFHEICEE I 5 RS

IBEZEIBNTUS.




No HERE F A4 vy

18 |EFSA 2019 |Guidance on harmonised methodologies |EMODURT. BINDURY . BLUEREFHIURI(COWVT, EEOELFEYEN
for human health, animal health and DEBIIEICLBIRIZ M T 2D 5 Emz R TS, BEFEICLS
ecological risk assessment of combined |URVFHMDIZHDIL—AD—I%ERBALTVWSAt, BRSNS EET7TO-FD
exposure to multiple chemicals EIR oI REM B A FEZ AR I 3D T - AT 1ER[FEN TV,

19 |EFSA 2020 |Human risk assessment of multiple BHOEENME (RIUEEMBLIVERNE) (CLPESEEDARURTETE
chemicals using component-based RDIZSHDEFSA MIXTOXAAHF A RFIAY MOKREECDOVWTOTI=AILLR—
approaches: A horizontal perspective Mo

20 |EFSA/RIVM (2018 |Proposal for a data model for EREODRTIKEZFHM I BT —FETIVEIMFE(CRE T BIRE.
probabilistic cumulative dietary
exposure assessments of pesticides in
line with the MCRA software

21 [EPA 2006 |Organophosphorus Cumulative Risk B EEDU RV e Bt HBOFHHFEEZE I2EEZBNZ30YEZLF
Assessment EULIN—=TL TV, FIBEHSHIOS LNNIEFHEEEMREL TS,

22 |EPA 2007 |Concepts, Methods and Data Sources for |{bE¥BADIEECLBZRIBYURVEHUI S 2555 LVVY —A%IRRL TV,
Cumulative Health Risk Assessment of  |#E#DLFME. (FEFHMCEE T 25 HMIBIROIZMHEL TS,

Multiple
Chemicals, Exposures and Effects: A
Resource Document
23 |EPA 2015 |Risk Assessment Strategies and {EEMBEADEEEEDOIR VIS EEL 7 TO—FICOVWTTRUL TV, KE R

Techniques for Combined Exposures

BZBNATFE . YUZIER, SRERICTT DT -4, 3%, BET I ZRUT
L/\éc




No MRS F A4 B
24 |EuroMixZ0O> |2019 |Draft paper on the EuroMix toolbox of  |{bZE¥EOESFEICDOVTURIFHADHDETILOWEBEE, REFEBNL
7k models and data to support chemical TV, (EFMEDREFEEDURTFHIED 1D THBEUroMix toolbox(icD
mixture risk assessment WTHEERL THD. Z2ORHE. (RIET — 5% E>IERFIB LUFERZIMA TS,

25 |FAO/WHO 2013 |Evidence-informed food safety policies |BREEFHADTFECOVT, BEURAIITF7IFI—2HRE T DFECOVTIRNS
and risk management decisions nTtW\3, EMEZEPZOURIEIRODEF CHESRRE (DD AICETA(4S

JATHD, JHRET D)\ - REEBPCFEMEETHD. RRECE. BO
BEMOH RS TR BRERETHUN I ZENRBI R THDIH, ZEOERZH
BT S 21 DF A OVWTERIERL TLVD,

26 |FAO/WHO 2016 |Submission and evaluation of pesticide |BEHNSKEBREREAD(IKEZTHMI 22HDY-17)l, IMPR (FAO/WHO&
residues data for the estimation of FXRBEESMREE) OERAOELENGSSETOEEEN. {CEYOER
maximum residue levels in food and (CBHEIZFIE. RAKBLNANZHETETDHDOT —FEM. EERIERIBHR
feed SHECAAVWBERANCDOWTERAT %, XI5RERD/\H— KT, B - SR OIKEE

RETHD, BRamhbSOABEREROEMEHE(COVTEHRL TV,

27 |FAO/WHO 2019 |2019 REPORT Pesticide residues in food |BERESNZFAO/WHODIKBREEICRAI22:3ED2019FLR—~, BT
Joint FAO/WHO Meeting on Pesticide DFREBEZE(CEIL. General consideration®12¢ELTESIFKEIYREHIC
Residues EICRRE U oI

28 |FDA 2018 |Draft Guidance for Industry: Hazard BEmIITERZWNREVE. BRPO/N\T— RS LUFH - EBOIHDHA

Analysis and Risk-Based Preventive
Controls for Human Food

FYX (RITMR) o YURIR-ZDFBHERZETIILCLD. BREETOY
SACFBBRINDOERNRTTO-F BRI 22L2BNELTVS. WHR/\F-R
FREPIEFNE (BEEES0)  BE. BMRERRKEY. EXTE. &’
BB XIS BRAS BRIVIVSY R, B3 BRUET

ENSEUSMBLLZIRICDIZS,
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No HERE F A4 B
29 |IPCS/WHO 2009 |ASSESSMENT OF COMBINED EMt2YBEZEMETE (IPCS) OV hO—IRELTIERMBADES
EXPOSURES TO MULTIPLE CHEMICALS: | (F{E 1 REVIZVRVFHMZARST UTe D -2 av T OIREE , (LEHT. /5
REPORT OF A WHO/IPCS — RERA, RO)—-Z>J 5 DN TLNVS,
INTERNATIONAL WORKSHOP ON
AGGREGATE/CUMULATIVE RISK
ASSESSMENT
30 [JRC/EC 2014 |Assessment of Mixtures - Review of F1ETE BSOS HERZHM I 2l EREN 2S5 AmEEEIEL TL
Regulatory Requirements and Guidance |%. $E2E T (EFEWMEOZ2MHMCEE T 2EUDEREL. IRTEDEENED
EEESYOSIEIR)(THLL TOSMNOWTHEIER SN TWLS,
31 |OECD 2011 |WHO OECD ILSI/HESI International {EEMBADESEEZ M T RT3y TDIRES . WHOIL—LT—
Workshop on DNRITHEE . OECDEEEICLZIL—LAT—IDEIAHLERZREL., A
Risk Assessment of Combined CEICRIT 2ROV E M= MHERT BIes(C. T3 avThFES NI,
Exposures to Multiple Chemicals WHO/IPCSOIL — AT DBN B LU EZEOEBNZEN .
Workshop Report
32 |OECD 2018 |Considerations for assessing the risks of |{LF¥IBADESEEECLDURVFHICEEL T, FIBRIEERE 4 BR7TO0—F&
combined exposure to multiple FEmOFMEAIE 2B L THD. )\ H—RELTUEEME. BEZIRELT
chemicals. W3, BEEEDUAVHEZ . BESLUZ0EBEIDRIEL. /\U— RO4FHD
13 (FKEDIFHO . VAV M COREE (T ERFECE(CT -5 DEDIR
WA, BEINSRA UM HERSEERLTVD,
33 |RIVM 2015 |Risk assessment of substances in SEEYIORRIR)OF L%l I 212D T3 5.

combined exposures (mixtures)

11




No MRS F A4 B
34 |Scientific 2012 |Toxicity and Assessment of Chemical (LY BEOREIEOS RS HEEICREAL T, EUD3DORIFEES (R
Committees Mixtures IRIGURY (SCHER) /#AA4FEMRRIRAY (SCENIHR) /HE&EZRM
(EU) (SCCS) ) N'BRFDOIHRICEDIZTFLHIEDTHD. MR\ H—RE. FREY
Bl ALZFE - HECZF - EMFERMCEMTHD . BRESHZOIERNGAEN. 20
LETURIFHMETFL AEETECOVWTERARSN TS,
35 |Swedish 2019 |Future chemical risk management {EEMBOIIN-ETDEZSICOVT, BINCHIFZAEH OFERSE . (LEY)E
Government Accounting for combination effects and |DZEIDHTICOWVWTHERFIAZEIEL TV,
assessing
chemicals in groups
36 |WHO 2017 |Chemical mixtures in source water and | ER¥IKFROIEFEIEE ANBIOMRRRRA)%Z il - EIE I DI (CHIFRIRERY —

drinking-water

IWEERNRHRBIRAOMEZRMI NIV R WHRERD/\T— R 8RA
KROERR, 2I0SRAF> (7 )NITVT LTINS R)  BE. B
R ALIZANDY > BRHADN-DIVNZVEEAFI RIS RFEEEFTHD. ##E
(FEBICEITHMEEMEREMIL - LTRSSt FUR MBI DEFRTOY
SAICEDINTWVS,

12




x 3-2 HAEMNREIZHEEZE (HAREA)

No HEES F 4N B
1 | B EEEREE | 2011 | A chemical category approach of TANATI-T7TO0-F2RANT. BEIEIUT 2 ED L FYE
eSS genotoxicity studies for branched BRosHzHE
alkylphenols
2 | ESRIR (BRFEA | 2012 | BRERKERICIOTHRIVAREZZUTERIC | IRZDABIUMREDES I E(CLI22EZRAR
REE : BIAE X Bt REFNDIESIRTEL COMRRFE
BRZF)
3 | RIRA 2012 | (B EESFHETMOTF R ABES {EEMEDESHECREIZERNNOBIEFABETH. EEET
HOBLZH LUFEEIE, BEREMOrsdOEDI I -E>Y
OGRS
4 | EBRER (FAFA | 2013 | BRAPVEEMESLUVEBRPOEEMELER | BEmPOEEMEICLITERENDZEDHMER B LURRHP DL
REFNE : MII1T mEDHEBEFRCLIBHRSUCRES O | FMBEMRSLUVEREmREOHACLIATHIRE R RISV
BUEAEIRRBE FREHI R OFEEE RESMUABRRZHEIILUT. S A2 BE
BT 5 -)
5 |MYATBUEAN E | 2015 | EERBEVAVFHMEAOEDIES (ENIRIBHAT | EE6FEZRBAITHOFELSEOO-RIYIZIRR
ER TR ERZTAR FRS >0 AMEZIERRSICH T DR EREE
BERITORKER)
6 | EIIRIBAATIPR 2016 | {LFW)EHE - BIRA IN-2a AR ITOISA(E | {EFWEZ ORIV - BEIRFEOH T, EBEOLFEYE(C

REAFETOT S L) 23~ 27FE

MIBEEREET N eildnAd. SR

13




No e =3 4NV =

7 | EBRR (AR | 2018 | BmARE -FHROAKFCEAINMEFNEC | HRE-BRIEFOREMIIEREERSLUE LZBEHIL

FEPRE : BEiZE ESCRI T UT. (1) FASBREDMREICRET 23T, (2) hiREMmITEFT
HEFMEICEI BT, (3) BmiIMFOESSE (BT 5

HEmBEmEENFR
FIr) FEE
8 |RIRE 2019 | {LEMELRIEF BHAERICSFLFMEORIFRERER . BERGELTLFN

BZREELTHED. EPEFELFEOMREL TS,

3.2 AT —IN-RE TIRRUICFiTR ] E
KAETE EF-EZ - EMFDBFORKRNIZT —HIN-XTHS. PubMed. EMBASE. J-stage ZFWTXAMEZRZEMUIZ.
RERFHB SOy MEEIER 3-3. K 3-4 ODBEDTHOl. MEREZME, [2006 F 1 BUURE ] [FRFER-FRTITAFEm IR JEUTZ.
E5(C. EMEREEDEFMEZFEEICEET2T0S 1) MCIESNT — A LRIV TAKRENTVBMHN D5, AAA(CBHET X mkEUZ N7y TU

fe. BHEBICUREUXBER(EER 3-5 (CRIEDTHD.

14



*& 3-3 BERELEOFER (PubMed, Embase)

No. %E ®FRX (FLEERT) ®RZRX (DEETE) PubMed | Embase

1 [YRDEHE ("combined exposure"[TIAB] and ("risk analysis" OR "risk assessment" OR "case study" OR |300 218
OR"cumulative exposure"[TIAB] "Risk Assessment"[Mesh]) and ("2006"[Date - Publication] :
OR"mixture exposure"[TIAB] "3000"[Date - Publication]) and (food[TIAB] OR "Dietary
OR"joint exposure"[TIAB] Exposure"[Mesh] OR "drinking water" OR "tap water")
OR"combination exposure"[TIAB]

- — 1OR"multiple exposure"[TIAB]

2 |1 9V=E2T | or"combined risk"[TIAB] and ("grouping") and ("2006"[Date - Publication] : 7 41
OR"cumulative risk"[TIAB] "3000"[Date - Publicatio.n]).and (food[TIAB] OR "Dietary
OR"mixture risk"[ TIAB] OR"joint Exposure"[Mesh] OR "drinking water" OR "tap water")

3 |ammmy | sk’ [TIAB] OR"combination and ("food additive*" OR "Food Additives"[Mesh]) and 124 20
risk”[TIAB] OR"multiple ("2006"[Date - Publication] : "3000"[Date - Publication]) and
risk”[TIAB] OR"combined (food[TIAB] OR "Dietary Exposure"[Mesh] OR "drinking water"
effect*"[TIAB] OR"cumulative OR "tap water")
effect*"[TIAB] OR"mixture

— effect*"[TIAB] OR"joint - - — —

4 B effect*"[TIAB] OR"combination and_ ("agrichemical" OR "pesticide*" OR "Pgstlc_|de 194 85
effect*"[TIAB] OR"multiple Residues"[Mesh]) apd .("2006“[Date - Publication] :.
effect*"[TIAB] OR"multiple "3000"[Date - Publlcatloh]).and (food[TIAB] OR "Dietary
chemical*"[TIAB] OR"chemical Exposure"[Mesh] OR "drinking water" OR "tap water")

5 [RER} and ("fertilizer" OR "Fertilizers"[Mesh]) and ("2006"[Date - 7 102

mixture"[TIAB] OR"whole
mixture"[TIAB] OR"cocktail
effect*"[TIAB] OR"chemical

Publication] : "3000"[Date - Publication]) and (food[TIAB] OR
"Dietary Exposure"[Mesh] OR "drinking water" OR "tap
water")
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No. %E ®FRX (@R ®RFR (DEETE) PubMed | Embase
6 |EXEmMm interaction*"[TIAB] and ("drugs for animal" OR "animal drug" OR "veterinary 152 147
OR"exposome"[Mesh] medicine" OR "Veterinary Drugs"[Mesh] OR "Pharmaceutical
Preparations"[Mesh]) and ("2006"[Date - Publication] :
"3000"[Date - Publication]) and (food[TIAB] OR "Dietary
Exposure"[Mesh] OR "drinking water" OR "tap water")
7 | BRI and ("feed additive*") and ("2006"[Date - Publication] : 13 11
"3000"[Date - Publication]) and (food OR "Dietary
Exposure"[Mesh] OR "drinking water" OR "tap water")
8 |IERME and ("food contaminant*" OR "food contamination" OR "Food |188 73
Contamination"[Mesh]) and ("2006"[Date - Publication] :
"3000"[Date - Publication]) and (food[TIAB] OR "Dietary
Exposure"[Mesh] OR "drinking water" OR "tap water")
9 |ZBRE-B&HY and ("equipment*" OR "packag*" OR "food contact material*" |83 24
= OR"Food Packaging"[Mesh]) and ("2006"[Date - Publication] :
"3000"[Date - Publication]) and (food[TIAB] OR "Dietary
Exposure"[Mesh] OR "drinking water" OR "tap water")
10 |[hU'E and ("mycotoxin" OR "Mycotoxins"[Mesh]) and ("2006"[Date - |57 25
Publication] : "3000"[Date - Publication]) and (food[TIAB] OR
"Dietary Exposure"[Mesh] OR "drinking water" OR "tap
water")
11 | BRS and ("natural poison" OR "natural toxin*" OR "Foodborne 9 0

Diseases"[Mesh]) and ("2006"[Date - Publication] :
"3000"[Date - Publication]) and (food[TIAB] OR "Dietary
Exposure"[Mesh] OR "drinking water" OR "tap water")
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No. %E ®FRX (@R ®RFR (DEETE) PubMed | Embase
12 | E{nTFHEHA and ("genetically modified food*" OR "genetically modified 4 2
ABM crop*" OR GMO OR "Food, Genetically Modified"[Mesh]) and
("2006"[Date - Publication] : "3000"[Date - Publication]) and
(food[TIAB] OR "Dietary Exposure"[Mesh] OR "drinking water"
OR "tap water")
13 | REKSD and ("nutrition" OR "nutritional ingredient" OR "Nutritional 236 46
Sciences'"[Mesh]) and ("2006"[Date - Publication] :
"3000"[Date - Publication]) and (food[TIAB] OR "Dietary
Exposure"[Mesh] OR "drinking water" OR "tap water")
14 |[EPFFHERES and ("Human Early-Life Exposome" OR "NHANES" OR 117 93

"Advancing Tools for Human Early Lifecourse Exposome
Research and Translation") and ("2006"[Date - Publication] :
"3000"[Date - Publication])
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x 3-4 BERLZDER (J-stage)

No. | BEH=E REREM REFFER
1 | &XEFR  |BERFER Sv—FIb. FBITE: 2006 £~2020 F 2
RFRT—  B5(EE AND BR (£X)
2 (&R |BRIER Sv—FIb. BITE: 2006 F£~2020 &F 34
BEF—  EEFE AND BR ()
3 (| EXERE ERER: Sv—FIb. BITE: 2006 F£~2020 F 3
BREF— . BEFE AND RERD (£2X)
4 | BIRF ERER: Sv—FIb. BITE: 2006 £~2020 F 46
M+ — : "combined exposure" AND food (£X)
5 |&XgFE |BRIER: Jv—FIl. BITE: 2006 F£~2020 &F 317
ZR+— : "combined effect" AND food (£3X)
6 |E&XERER |BRIER: Jv—7FIb. BITE: 2006 F£~2020 &F 1
BEFET—  E5%EE AND B ()
7 |EXRRZR | BRAER: Dv—FIb. BITE: 2006 £~2020 F 15
BE+— . BEIRE AND Bfm ()
+ 3-5 EFRHEEDES(EEEICEET D3
No X SREIBRAE RS REFFER
1 | EDC-MixRisk 2
https://cordis.europa.eu/project/id/634880/results
2 | EuroMix 1
https://zenodo.org/communities/euromixproject/?page=18&size=20
3 | HBM4EU 1
https://www.hbm4eu.eu/result/publications-2/
4 | Human Early-Life Exposome 6
https://cordis.europa.eu/project/id/308333/results
5 | IOFILRERER 3
https://www.env.go.jp/chemi/ceh/results/publications.html
6 | EU-ToxRisk 2
http://www.eu-toxrisk.eu/
https://www.eu-toxrisk.eu/page/en/project-results.php
7 | SOLUTIONS 11
https://www.solutions-project.eu/
https://www.solutions-project.eu/results-products/
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4.

4.1 IRZ/FR I DXARDRTERAE
—IRAIN—Z> OFER . XERVA ML T 294 HFORRICOWT, BIEZVERN S DAk ZIRTE IS
eHIEER(CEIEZ KU BEURIERER 4-1 (CRIBEITHD.

xR 4-1 arzEIBEUIEE

X5 BHRRIER
BEKEOEE |1.E—MEBEOIRNTOREE (FKEIN—PITRIIA) hMoOEEEICLDE
“single chemical, all routes” (= “aggregate”).
2. BB OE—ZIENSOEEICL 822 multiple chemicals by a
single route”.
3. BB DOEEIRENSDEECL 2 EZSORBEFZE "multiple
chemicals by multiple routes”(= “cumulative”).
4 BEIEHZVEX R AR FADFEEEIEE (integrate exposure)(c
LBREEVRY.
5.UR 75 HmEEE N ABH
(FEEAR I 1.BE (BRKkEE0) | 2.IRIE, 3.2 L. 4.20M (&%5-4) . 5.
BO (3%7-79) . 6.42% (87—5) . 7.20ftt (E¥)7—4) . 8.
FERRU/AEA (in vitro, #851t5)
S SR 1. By, 2.2, 3088, 4. ) AEER. 5. 88009, 6,54
ME. 7.258 -B8R0E. 80U, 9.BAS. 10. 8- HERAER.
1158857, 12.L NEER. 13.20M1 GRIBERYE. lRILVMEFEYD

BEEE) | 145ER80L
FrE LIONW=ESTFE. 2 VAVFHMBEFE. 3.5 -ZR571. 4. 20 (BT
D)

YR 5Tl Esz e 1.(<EEHME (B2, EImE) | 2./\U—RorFiEHl (REE/S
TEEHE) | 3.URTHIE. 4.20fh
e 14850, 2.2

4.2 BBTEERFIAULIENEE

4.1 OBEEICEDE. MELIEMY EXMORERT N, T, TNAORIBREREIEE X HE
TFD 3 RHICHLTINERRUL,

"0 OXDEAEKBEOEAIT. 2. 3. 4 (2T 5

o QOXNIEEEIT 1 RBCHYTZM

‘e QOXNIEHEIT 1. 2. 3 DVINNTEHS T B
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FEEo 3 oL XEoRE (YRZFHE. JIL -2, FHbixd SR, ERR#E) OfsEaDhEI(C
JGUIESCBREAN'S . BIBZAER I DX ANEIRTE I BTEEUI. BE BRI DRI TITRIEDT
BN ENSORFIHERIIR 4-2 (ORUTZ,

-0 DRODINTTIFINIILXHEIGET 3 1. DD 2 A6 1 EDT

L SUNNDOREXEETA 2 /A5 1 RIFRZOIEORAADITI AT,

© ORDADTFINIIO TV, DQODIFT IRV ERE &5 0 ez,
Lo XHONBOEETEC, A5t 3 SMEBBHN 5 MU LDBA. BF 3 HOXH
. B{ERELE.
Lo A 3 ALBBXEN 5 LERBOBARL. A5 2 AYATH 1 KON HIBAEE |
33 AR 2 m/A | AT RX I ERT SRE LT, :
o ARt 25y At 1 ACHEIBREONTIE. ORSADIFI NI HS

L BARTNEEEL. ORDADIZI I TORWS IR ER O BT %R,

o At 3 AEBEXEN 5 HRBOERCOVT, A5t 2 &/ 1 SOXEITONEE

© kAR 0 Ao EER#EUR.
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& 4-2 NEAOFEERFER CFHEXIRE TOXXEDEEHD)

_ Ait2m/1 = _
OIS ait3 = — — &t 0=
@ICTZY OQBUIMCTZY
1. DRI 56 - - -
2. JI—-E>9 2 4 6 -
3. RIS
3-1. BRI 7 - - -
3-2. =2 36 - - -
3-3. iER} 0 2 1 -
3-4. EEMHR 13 - - -
3-5. BARERINY 0 0 0 1
3-6. ERME 31 - - -
3-7. #REFHEE 5 1 3 -
3-8. NU'E 1 0 10 -
3-9. BAS 0 0 0 1
3-10. B FHEBIEMR 0 0 1
3-11. RERKD 9 - - -
4, EPRIES 2 8 25 -

4.3 Bz /FR LIS

FERofh. EEOCRRZEFA TIEZERUIIEZU AN YT U, 5T 105 HFOBIZFRZ3E
MeUTz. MR ZERRUIEXHRIEER 4-3 (RIBOTHSD. K 4-3 (CTHRENFUIESKEITOVTIE. &
B OHEBZEFAMEZERR UL SERTH S, FI2 No.IXEVEEFIOEEESLLTISLTVS.
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WEZVERR I B HRETE

OXDTEAIKEDTELEIT. 2. 3. 4 ((FZHI Ik
QORAIEREIT 1 BE (BRRKESD) LTV
OXMDTEREIT 1. 2. 3 DVITNMNIEZHT Bk

& 4-3 PIEEFRUI—E

I 2 B [ 5 16 _[7 8 [0 [0 11 (12 13 14 ES[E N FEEIMHKR[RR D [@ [
UZJ\T (B G R BB (B 35 g 4 75 28 |h V|IBREEIREERE (TR -R =7
ST | — €[00 m | RNME BB (B |[FAE D HE R 0RR [251
)| k) =23 % A TE
an
Probabilistic assessment of Caldas [2006 [Toxicology.200 |1 1 1 3 1 2 3 1 1 2 1 1 1 I3
the cumulative acute E et al. 6;222(1-
exposure to 2):132-42.
organophosphorus and
carbamate insecticides in the
Brazilian diet
Dietary exposure of Brazilian [Caldas [2006 [Food Chem 1 1 1 3 1 [2 [3 1 1 2 1 1 1 3
consumers to ED et Toxicol.
dithiocarbamate pesticides--a |al. 2006;44(9):15
probabilistic approach 62-71.
Cumulative risk assessment  [Boobis [2008  [Toxicol Lett. 1 1 1 3 1 2 2 |4 1 2 1 1 1 I3
of pesticide residues in food AIR et %905%180(2):1
al. -50.
Cumulative risk assessment [Boon P {2008 [Food and 1 1 1 1 3 1 2 3 23 1 2 1 1 1 13
of the exposure to et al. Chemical
organophosphorus and Toxicology.200
carbamate insecticides in the 8;46(9):3090-
Dutch diet 3098.
An integrated probabilistic Bosgra [2009 [Regul Toxicol |1 1 1 1 3 ]1 132 4 1 2 1 1 1 3
framework for cumulative risk |S et al. Pharmacol.
assessment of common 2009;54(2):12
mechanism chemicals in 4-33.
food: an example with
organophosphorus pesticides
Organophosphorus pesticide [Chen C [2009 [Food Addit 1 1 1 1 31T 2 3 231 2 [1 1 1 3
residues in milled rice (Oryza |et al. Contam Part A
sativa) on the Chinese market Chem Anal
and dietary risk assessment Control Expo
Risk Assess.
%0;)9;26(3):34
Bayesian modeling of Kenned [2009  |Risk Anal. 1 1 1 31 2 2 1 1 12 N1 1 1 3
measurement errors and y M & 2009;29(10):1
pesticide concentration in Hart A. 427-42.
dietary risk assessments
Probabilistic cumulative risk  [Mdller {2009 [Food and 1 1 1 1 3 1 2 3 2,3 1 2 1 1 1 13
assessment of anti- A et al. Chemical
androgenic pesticides in food Toxicology.200
96;4217(12):2951
Probabilistic risk assessment [van 2009 [Food Chem 1 1 1 1 3 1 2,614 |4 1 2 1 1 2
of dietary exposure to single [Klavere Toxicol.
and multiple pesticide nJD & 2009;47(12):2
residues or contaminants: Boon 879-82.
summary of the work PE.
performed within the SAFE
FOODS project
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WEZVERR I B HRETE

OXDTEAIKEDTELEIT. 2. 3. 4 ((FZHI Ik
QORAIEREIT 1 BE (BRRKESD) LTV
OXMDTEREIT 1. 2. 3 DVITNMNIEZHT Bk

I 2 B A b 16 _[7 8 [0 [0 11 (12 13 14 [ES[E N FEEUIHKR[RR D [@ [
UZJ\T LB G R BB (B 3 g 1Y 75 28 |h V|BREBEIRE ERE (TR -R =7
ST | — €[00 m RNME BB (B |[FAE D HE R 0RR [251
)| k) =23 %Eﬁt (e
an
Understanding cumulative McCloy [2010 [Q J Exp Psychol |1 3 1 13 2 4 1 1 1 1 1 I3
16 risk R et al. gHove).
010;63(3):49
9-515.
Risk assessment of mixtures [Reffstru[2010 [Regulatory 3 1 ]2
of pesticides. Current pTet Toxicology and
17 |approaches and future al. Pharmacology.2
strategies 01182;56(2):174
Determining the maximum Han X [2011 |[Int J Environ 3 1 13
cumulative ratios for mixtures (& Price Res Public
18 |observed in ground water PS. Health.
wells used as drinking water 2011,8(12):47
supplies in the United States 29-45.
[Cumulative exposure to Kostka [2011  [Rocz Panstw 1 3 1 ]2
20 pesticide residues in food] G et al. Zakl Hig.
2011;62(2):12
7-36.
Cumulative risk assessment [Ragas [2011 [Environment 3 1,2 2,6
21 of chemical exposures in A et al. International.2
urban environments 08111;37(5):872
Health risk associated with Wu F et[2011  [Sci Total 3 1 |6
dietary co-exposure to high |al. Environ.
23 |levels of antimony and 2011;409(18):
arsenic in the world's largest 3344-51.
antimony mine area
Cumulative risk assessment [Sgebor (2012  [Int J Androl. 3 1 |6
of phthalate exposure of gTet 2012;35(3):24
24 |Danish children and al. 5-52.
adolescents using the hazard
index approach
Identification of pesticide Béchau [2013 [Food Chem 3 1 2
25 mixtures and connection X C et Toxicol.
between combined exposure |al. 2013;59:191-
and diet 8.
Identification of the main Crépet {2013  [Environ Res. 3 1 ]2
26 pesticide residue mixtures to |A et al. 2013;126:125-
which the French population 33.
is exposed
[Acute risk assessment of Zhao M [2013  |[Wei Sheng Yan 1 3 1 ]2
cumulative dietary exposure |et al. Jiu.
29 [to organophosphorus 2013;42(5):84
pesticide among people in 4-8.
Jiangsu provincef
An integrative risk Béchau [2014  [Regul Toxicol 1 4 1 13
assessment approach for x C et Pharmacol.
30 persistent chemicals: a case |al. 2014;70(1):26
study on dioxins, furans and 1-9.
dioxin-like PCBs in France
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OXDTEAIKEDTELEIT. 2. 3. 4 ((FZHI Ik
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OXMDTEREIT 1. 2. 3 DVITNMNIEZHT Bk

I 2 B A b 16 _[7 8 [0 [0 11 (12 13 14 [ES[E N FEEUIHKR[RR D [@ [

UZJ\T LB G R BB (B 3 g 1Y 75 28 |h V|BREBEIRE ERE (TR -R =7

ST | — €[00 m RNME BB (B |[FAE D HE R 0RR [251

)| k) =23 %Eﬁt (e
an

Estimated daily intake and Dewalq [2014  [Toxicol Lett. 1 1 3 1 13 [3 2,3 1 2 1 1 1 I3
cumulative risk assessment of [ue L et 2014;231(2):1
phthalate diesters in a al. 61-8.
Belgian general population
Human health risk Houtm [2014  [Sci Total 1 1 3 1 12 3 |2 1 2 1 1 1 3
assessment of the mixture of |an CJ Environ.
pharmaceuticals in Dutch et al. 2014;496:54-
drinking water and its sources 62.
based on frequent monitoring
data
Phthalates in Commercial Huang [2014 [Biomed Environ|1 1 1 31T 7 B 231 2 [1 1 1 3
Chinese Rice Wines: Y et al. Sci.
Concentrations and the 2014,27(10):8
Cumulative Risk Assessment 19-23.
to Adult Males in Shanghai
Assessing the safety of co- Price P 2014  [Food Addit 1 1 1 1 31 7 3 B 1 12 N1 1 1 3
exposure to food packaging |et al. Contam Part A
migrants in food and water Chem Anal
using the maximum Control Expo
cumulative ratio and an Risk Assess.
established decision tree 3021;1;31(3):41
Cumulative dietary exposure [Boon [2015 [Food Chem 1 1 1 1 3 1 2 3 1 1 2 1 1 1 I3
to a selected group of PE et Toxicol.
pesticides of the triazole al. 2015;79:13-
group in different European 31.
countries according to the
EFSA guidance on
probabilistic modelling
Challenging conventional risk [Clarke [2015 [Toxicol Lett. 1 1 1 1 5 1 26,3 [2 [3 [2 1 1 |2
assessment with respectto  [R et al. 2015;238(1):5 8
human exposure to multiple 4-64.
food contaminants in food: A
case study using maize
Cumulative dietary exposure [Jensen [2015 [Food and 1 1 1 1 31 2 3 231 2 [1 1 1 3
of the population of Denmark (B et al. Chemical
to pesticides Toxicology.201
Chronic dietary exposure to  [de 2016 [Environ Int. 1 1 1 3 1 2 3 2 1 2 1 1 1 I3
pesticide residues and Gavelle 2016,92-
associated risk in the French [E et al. 93:533-42.
ELFE cohort of pregnant
women
Evaluation of exposure to Giovan [2016 |Environ Res. 1 1 3 1,2 (13 [3 2,3 1 2 1 1 1 3
phthalate esters and DINCH |oulis G 2016;151:80-
in urine and nails from a et al. 90.
Norwegian study population
Endocrine disruptor Jeddi [2016 [Environ Monit |1 1 31 7 B 231 2 [1 1 1 3
phthalates in bottled water: [MZ et Assess.
daily exposure and health risk |al. 2016;188(9):5
assessment in pregnant and 34.
lactating women
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Chronic cumulative risk Quijano[2016 [Food Chem 1 1 1 3 1 2 3 1 1 2 1 1 1 I3
assessment of the exposure [L et al. Toxicol.
to organophosphorus, 2016;89:39-
carbamate and pyrethroid 46.
and pyrethrin pesticides
through fruit and vegetables
consumption in the region of
Valencia (Spain)
Estimated Daily Intake and  [Chang [2017 [Sci Rep. 1 1 3 [1 133 2301 2 1 1 1 3
Cumulative Risk Assessment [JW et 2017,;7:450009.
of Phthalates in the General |al.
Taiwanese after the 2011
DEHP Food Scandal
Approaches for grouping of  [Colnot [2017 [Regul Toxicol |1 1 1 1 31 2 1 4 1 2 1 1 1 3
pesticides into cumulative T & Pharmacol.
assessment groups for risk Dekant 2017,83:89-
assessment of pesticide W. 99.
residues in food
Dietary risk assessment of Lehma [2017 [Sci Total 1 1 1 31 2 3 [231 2 [1 1 1 3
pesticides from vegetables nn E et Environ.
and drinking water in al. 2017;601-
gardening areas in Burkina 602:1208-
Faso 1216.
Probabilistic acute risk Li Fet [2017 [Food Addit 1 1 1 1 1 3 1 2 3 2,31 2 1 1 1 I3
assessment of cumulative al. Contam Part A
exposure to Chem Anal
organophosphorus and Control Expo
carbamate pesticides from Risk Assess.
dietary vegetables and fruits 2017;34(5):81
in Shanghai populations 9-831.
Portuguese children dietary  [Assung [2018 [Food Chem 1 1 1 5 1 B8 3 2 1 [2 1 1 |2
exposure to multiple do R et Toxicol.
mycotoxins - An overview of |al. 2018;118:399-
risk assessment under 408.
MYCOMIX project
Current EU research activities [Bopp [2018  [Environ Int. 1 1 1 5 [1,2,]14 4 4 [1 1 1 1
on combined exposure to SK et 2018;120:544- 3
multiple chemicals al. 562.
Dietary cumulative acute risk [Jardim {2018 [Food and 1 1 31 [2 3 [231 [2 [1 1 1 3
assessment of A et al. Chemical
organophosphorus, Toxicology.201
carbamates and pyrethroids ; :108-
insecticides for the Brazilian 117.
population
Refined assessment and Larsson|[2018 [Food and 1 1 1 1 31 2 3 [231 [2 [1 1 1 3
perspectives on the M et al. Chemical
cumulative risk resulting from Toxicology.201
the dietary exposure to ; :207-
pesticide residues in the 267.
Danish population
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Assessment of multiple Martins [2018 [Food Chem. 1 1 1 1 5 1 8 3 4 [3 2 1 1 ]2
mycotoxins in breakfast Cetal. 2018;239:132-
cereals available in the 140.
Portuguese market
Probabilistic cumulative Sieke [2018 [Food Chem 1 1 1 1 3 1 2 3 2,3 1 2 1 1 1 I3
dietary risk assessment of C. Toxicol.
pesticide residues in foods for 2018;121:396-
the German population based 403.
on food monitoring data from
2009 to 2014
Dietary exposure and risk Buah- [2019 |[Environ Sci 1 1 31T 2 B 2 1 2 [1 1 1 3
assessment of organochlorine [Kwofie Pollut Res Int.
pesticide residues in rural A et al. 2019;26(17):1
communities living within 7774-17786.
catchment areas of
iSimangaliso World Heritage
Site, South Africa
Selecting mixtures on the Crepet [2019 [Int J Hyg 1 1 1 1 3 1 2 3 1 1 2 1 1 1 I3
basis of dietary exposure and |A et al. Environ Health.
hazard data: application to 2019;222(2):2
pesticide exposure in the 91-306.
European population in
relation to steatosis
Cumulative probabilistic risk |[De Rop [2019  [Food Addit 1 1 1 1 31 2 B3 2 1 2 [1 1 1 3
assessment of triazole J et al. Contam Part A
pesticides in Belgium from Chem Anal
2011-2014 Control Expo
Risk Assess.
2019;36(6):91
1-921.
Cumulative dietary exposure [Europe [2019 [EFSA J. 1 1 3 1 2 3 1 1 2 1 1 1 I3
assessment of pesticides that [an 2019;17(9):e0
have acute effects on the Food 5764.
nervous system using Safety
SAS(®) software Authori
ty
(EFSA)
et al.
Cumulative dietary exposure [Europe {2019 [EFSA J. 1 1 3 1 2 3 1 1 2 1 1 1 I3
assessment of pesticides that [an 2019;17(9):e0
have chronic effects on the Food 5763.
thyroid using SAS(®) Safety
software Authori
ty
(EFSA)
et al.
Cumulative risk analysis of Evans S[2019 [Heliyon. 1 3 1 133 2301 |2 |1 1 1 3
carcinogenic contaminants in |et al. 2019;5(9):e02
United States drinking water 314.
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Multi-route - Multi-pathway [Geniso [2019 [J Environ 1 3 1,216 |3 2 1 2 1 1 1 I3
exposure to trihalomethanes [glu M Manage.
95 |and associated cumulative et al. 2019;233:823-
health risks with response 831.
and dose addition
Modified Reference Point Vejdovs[2019 [Food Chem 1 1 1 3 1 13 2 4 1 2 1 1 1 I3
Index (mRPI) and a decision (zky K Toxicol.
100 [tree for deriving uncertainty |et al. 2019;134:1108
factors: A practical approach 12.
to cumulative risk assessment
of food contaminant mixtures
Dietary risk of neonicotinoid [Zhang [2019 [Environ Int. 1 1 3 1 2 I3 2,31 2 1 1 1 [3
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Substances That Have a Common Mechanism of Toxicity (P.3) ([COVWTHEIERL TS
2 |EPA 2002 |Guidance on Cumulative Risk Assessment of Pesticide Chemicals |BE(CLIE MORIER RI&GSHT S 2IedDH (> A% | -
That Have a Common Mechanism of Toxicity (P.2) TEfft
3 |EPA 2007 |Concepts, Methods and Data Sources for Cumulative Health Risk [{EZE¥BEADIKEICLDRIBURVZFHIT 2 57EHEL | No.22
Assessment of Multiple Chemicals, Exposures and Effects: A WY —-2Z48R
Resource Document (P. xxi,1-4, 7-1)
4 |EFSA 2008 |Opinion of the Scientific Panel on Plant Protection products and |B&HPICKEIIEEDIRY:Hl%ZEHE No.15
their Residues to evaluate the suitability of existing
methodologies and, if appropriate, the identification of new
approaches to assess cumulative and synergistic risks from
pesticides to human health with a view to set MRLs for those
pesticides in the frame of Regulation (EC) 396/2005
5 |[IPCS/WHO| 2009 |ASSESSMENT OF COMBINED EXPOSURES TO MULTIPLE EBEFEIRTFHEDD -V 3y TOIREER No.29
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No HERS FITHF A4 ERlOfIED 3+ 3-1 LORIG
6 |WHO 2011 |[Risk assessment of combined exposure to multiple chemicals: A |#E&(EKEDOVRAIFHEDIL —ALT—IICDWTEREA 7= 4-3 No.288
(Bette WHO/IPCS Framework
Meek ME
et al.)
7 | Scientific 2011 |Toxicity and Assessment of Chemical Mixtures (P.47) {EZEREYVIDOUR )% DIbDREANER |No.34
Committee EnrER
(EV)
8 |JRC/EC 2014 |Assessment of Mixtures - Review of Regulatory Requirements REEYMOSEEER%Z MG T 3d{ERAEIN55EHR% | No.30
and Guidance (P.111-114) FeDIZER
9 |[FAO/WHO | 2016 |Submission and evaluation of pesticide residues data for the BENSEREBREANDEIKEZFHHI2HDY=17)l |No.26
estimation of maximum residue levels in food and feed (P.149-
155)
10 |WHO 2017 |Chemical mixtures in source water and drinking-water P.VIII- |BRRUKBLUVZOKENSDILFEEYINDEEEICE | No.36
X1l U, IPCS OIL—LD—IICEIVWTHTHNIERDE
BIEEOT— AT HEEIREN TS,
11 |ATSDR 2018 |Framework for Assessing Health Impacts of Multiple Chemicals  |#EE#OEFEMEHLUZDMDR NLYH —DERADEZ |No.8
and Other Stressors (Update) (P.3) LMl I BIzdDIL— AD—-D%RBIE U192 R
12 |OECD 2018 |CONSIDERATIONS FOR ASSESSING THE RISKS OF COMBINED {EEEBENDESLEECLZURATFHMmCEIL T, FIA |No.32
EXPOSURE TO MULTIPLE CHEMICALS (P.11-12, 98-99) AJRERMR 4 B 7 TO—FE R mOBtT A AImZ 8155
13 |EFSA 2019 |Guidance on harmonised methodologies for human health, AR OREER. BIOMRER. BIUERRFIFEIRICOL  [No.18
animal health and ecological risk assessment of combined T, BHOEZMEANDESEEICEIDRFIDLNT
exposure to multiple chemicals (P.11-12, 60) DA5 -5 AIC DV TERER
14 |EPA 1994 |Guidance Manual for the Integrated Exposure Uptake Biokinetic |IRIB(F<EE/SA—H(C BT 2E RIEHRZIEML. BIRERS | -
Model for Lead in Children. alk YRFHEOZE G2 BIRECT VKON DB AR
PIO—FHESR
15|57>8%=% 2002 |Trine Klein Reffstrup, “Combined actions of pesticides in food”, BEESYMOUAIFHMmICHNT, —IRMBEEASREZ |-

Institute of food safety and nutrition, Ministeriet for Fgdevarer,
Landbrug og Fiskeri

AT IR ZFHRMBINHINESIMRES
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5.2

5.1 TEHEULGGHAEE TE

BINTVWIREZDAUEREU T (CRIEITHD.

& 5-2 BHEONHE

Ok BS FAEE (®ER)
@OYRY ®-1 JZA%(Risk)
®-2 ¥R (Aggregate risk)
®-3 FF&ZY(Cumulative risk)
-4 EEFKEDYRY(risk from combined exposures)
®-5 EEFEDIRYHi(risk assessment of combined exposures)
®-6 RHEUAYFHi(Cumulative risk assessment)
®-7 D204 (Risk characterization)
®-8 DAY (Risk assessment)
®-9 DAIXZS X M risk management)
QRS @-1 SEEY(Mixture)
@-2 BRINESY)(Intentional mixtures)
@-3 BEZYNE (Contaminant)
@-4 IERENMESYI(Unintentional mixtures)
@-5 £ RGESEY)(Generated mixtures )
-6 IBFABESYI(Coincidental mixtures)
@-7 RIEREASY)(Environmental mixtures)
@-8 LB EYI(Chemical mixture)
@-9 BEESY(Complex mixture)

41




Ok BS FAEE (®ER)
@-10 FALUESY)(Similar mixture)
@-11 +EEBT BEEY(Sufficiently similar mixture)
@-12 FBURK 53 (Similar components)
®@-13 BSRSY)(Simple mixture)
@-14 SESYIER(Whole mixture)
@-15 BEHR &Y (Discharge mixtures)
@-16 [EEEE%(Original mixture)
@-17 WAk 53 (Component(s))
@-18 B2EN2:EEY) (Mixture of concern)
@-19 B22&N 3Rk 5 (Components of concern)
@-20 HEAEE (Application rate)
@-21 L&Y (Parent compound)
@-22 {EZ¥EY5Z(Chemical class)
@-23 FREBYIDTESE (Definition of residues (for compliance with MRLs))
@-24 REBYIDTEE (Definition of residues (for estimation of dietary intake))
@-25 k&EEBMm(Derived edible products)
@-26 Z D REEM(Multi-ingredient manufactured food)
@-27 EZE(Pesticide)
2-28 B> Z2E# (organophosphorus pesticide (OP))
@-29 JREBEEE (Pesticide residue)
@-30 —RE#l(Primary feed commodity)
@-31 —REm(Primary food commodity)
@-32 I Em(Processed food - general definition)
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Ok BS FAEE (®ER)

@-33 —REfm(Secondary food commodity)
2-34 H—mR&ERMM(Single-ingredient manufactured food )
@-35 &R (composite sample)
@-36 a8l (feedstuffs)

QFHEmIIL—-T ®-1 L1&: i )L— 7 (Cumulative assessment group (CAG))
-2 HiBHEAEY )L—T(Common mechanism group (CMG))
3-3 sS4 )L — T (Assessment group (encompassing cumulative assessment group))
-4 {EZHE(FEEISX(Chemical exposure class)
®-5 {EEYEE M5 (Chemical toxicity class)
®-6 {EZ I BEEAYZA(Chemical interaction class)
®-7 S )L — T (Assessment group)
3-8 {EZYEHFTI1)—(Chemical category)
®-9 SMHFMEVERY5X(Toxicologic interaction class)

@I~ @-1 (F<E&(Exposure)
@-2 1247 (Contact)
@-3 B8, £RIE/HREEEE(single chemical, all routes/ aggregate exposure)
@-4 #¥(F<EE(Aggregate exposure)
@-5 F#E(F{EE(Cumulative exposure)
@-6 53 (Combined exposure)
@-7 BEOEEMEANDES(F{EE(combined exposure to multiple chemicals)
@-8 HE(EEE(Integrated exposure)
@-9 [EBF(E<E& (Concurrent Exposure)
@-10 (F<E=HARE (Exposure duration)
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par:] &S REE (IRER)

@-11 (F<EERFR (Exposure time)

@-12 (F<EEHARS (exposure period)

@-13 (F<EESEE (Exposure frequency)

@-14 BISAZEE (Initiating factor)

@-15 2%(I<EE (acute exposure)

@-16 €M (F<EE (chronic exposure)
@-17 EH(intake)

O ®-1 (F<EEFRIZ (Pathway of exposure)
®-2 (FEERREE (Route of exposure)
®-3 (FERREE (Exposure Pathway)
®-4 (F<E#RIZ(Exposure Route)

®-5 #&)\H—R(combined hazard)

®-6 ¥IF<ER/NA11 (Aggregate Exposure Pathways (AEP))

©OHMH= ®-1 FAZ(Dose)

®-2 B=48n1E(Dose additivity)

®-3 FENE (Dose addition)

®-4 BENIE (Concentration addition)

®-5 B=EENE (Dose/concentration-addition)
@HEANENRE @-1 IRUNE(Absorbed dose)

@-2 MEBAZE (Internal dose)

@-3 N+ 443392 (Toxicodynamics (TD))

@-4 FF)%¥ (Pharmacodynamics (PD))

@-5 N>+ 7 19X (Toxicokinetics (TK))
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Ok BS FAEE (®ER)
@-6 FMBhRE(Pharmacokinetics (PK))
@-7 ADME(absorption/distribution/metabolism/excretion)
@-8 PBPK £5JL(Physiologically based pharmacokinetic (PBPK) model)
@-9 PBPD 5 /L (Physiologically-based pharmacodynamic modelling (PBPD))
®FRXN=XL | ®-1 IS (Analog(s))
®-2 Y47 (Toxophore)
®-3 I->1>bM(Agent)
®-4 HK53F(Biomolecule)
®-5 F4R (Source)
®-6 ARNLyH—(Stressor)
®-7 EE (Substrate)
®-8 J\H—R(Hazard)
®-9 )& (Substances)
®-10 EM/ER (Toxic action)
®-11 SVEREPMI(Site of toxic action)
®-12 EEEMERA(joint toxic action)
®-13 #E51EF (Combined action)
®-14 &R AR (Structure-activity relationships)
®-15 TFE=0EEE 4RI (Quantitative structure-activity relationships (QSAR))
®-16 EY)iEME{E(Bioactivation)
®-17 | &3 (Detoxify)
®-18 ZFF(Induction)
®-19 #0# (Inhibition)
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Ok BS FAEE (®ER)

®-20 281k (Potentiation)
®-21 B (Receptor)
®-22 ERRE2S(Target Organ)
®-23 M7 Ulz#EA (Independent action (dissimilar action, independent joint action))
®-24 R123%74>3>(Dissimilar action)
®-25 BRI 57723>(Simple dissimilar action)
®-26 B RER772 3> (simple similar action)
®-27 BEMFIRZFEE(Adverse Outcome Pathway (AOP))
®-28 Y2ZF+>% (Masking)
®-29 FAU79>3>(Similar action)
®-30 YERXH=X r(Mechanism of action)

OHEEBEEAR ©®-1 BASHRRZERRU(No apparent influence)
©®-2 =% (Toxicity)
©®-3 #EEHEE/EE(Complex interaction)
©-4 HiBDOBMEERHEF (Common mechanism of toxicity)
©®-5 BMRZZDERMI(Site of a Toxic Effect)
©-6 55 (Combined toxicity)
©®©-7 EEEM(oint toxicity)
©-8 HEZFAEF (Synergism)
©®-9 #E/ER (Interaction)
©-10 EREENBRUVEE/EA(No observed interaction)
©-11 7>A1=X s(antagonism)
©-12 {EZ87>491-X 1s(Chemical antagonism)
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par:] &S REE (IRER)

©-13 {EZFHIAEFE/EA (Chemical synergism)

©-14 J[GZ3ENN(Response addition)

©-15 JSENNE (Response additivity)

©-16 &/ E(Dose-response)

©-17 >+>—(Synergy)

@MoA ®-1 YEF#%R(Mode of action)

®-2 EH—D/EA#F (Single mode of action)

@©-3 EEOVERER (Multiple mode of action)

©-4 ER2/EFA#E (Dissimilar mode of action)

®-5 B —O/ER#ER(Similar mode of action)

©-6 B4 (Mechanism of toxicity)

=7 @-1 HiBEMRZZ(Common Toxic Effect)
@-2 RIEFHR22Z (Cumulative Toxic Effect)
@-3 SMF2E (Toxic Effect)
@-4 2SS (Acute toxicity)
@-5 124 (chronic toxicity)

@-6 B AREZE(Critical effect)

@-7 272 (Effect)

@-8 S22 0B NN(Effects Addition)

@-9 BERZ(Mixture effect (combination effect, joint effect))

@-10 A2 (Additive effect)

@-11 BEFZ (Adverse effect)

@-12 14522 (Chronic effect)
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Ok BS FAEE (®ER)
@-13 BEMFIA(Adverse outcome)
@-14 HIBHAEIC L B2 EORIRDEERIFRIH (Critical window of expression for the common
mechanism effect)

Q=4 @-1 fEARIZ B (Interindividual variability)
@-2 FERMIZ B (Interspecies variability)
®@-3 FEAZE(Intraspecies variability)

OREEM @-1 AHEEM(Uncertainty)
®@-2 AHEERM I HMT(Uncertainty analysis)
®@-3 Z &% (Variability)
®-4 DIV —TRHESE(ZE(A Group uncertainty factor)
®@-5 AHEE 152 (Uncertainty factor (UF))

@i fiE @-1 F£NN(Dose additive)
@-2 I>RiRA> M Endpoint)
®-3 £ 882 (Reference concentration (RfC))
@-4 iz AE (Reference dose (RfD))
@-5 £ 81E(Reference value (RV))
@-6 SMHSIEAE(ARMD (Acute reference dose))
@-7 {KFI= (Low-dose)
@-8 A2 S (NOEL) /2 ERE (NOEC) /&S 14=(NOAEL) (No observed (adverse) effect

level (concentration) (NO(A)EL(C)))

®-9 E/)\&f= (Lowest observed adverse effect level (LOAEL))
®-10 TORIELNIL (Zero-effect Level / Concentration)
@-11 B8 (Reference point (RP))
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Ok BS FAEE (®ER)
@-12 Zi iz 14£E2 (Target Organ Toxicity Dose (TTD))
®-13 Bi& s (Point of departure (POD))
@-14 A0—-777%4%4—(Slope factor)
@®-15 EMAE(Toxicity value)
@-16 (F<EEsHMl(Exposure assessment)
®-17 —H1BEGEFS =2 (Acceptable daily intake (ADI))
@-18 Mz—H1EBEE (Tolerable daily intake (TDI))
®-19 EEMEB—HEEZE (Provisional tolerable daily intake)
®-20 (F<EEIEZ(Exposure metrics)
@-21 fRRICED<IEEHE (Health-based guidance value (HBGV))
@-22 BMHEMOAET(Sum of toxic units)
®-23 EMEAI(Toxic units (TU))
@-24 B AKRBE%(Maximum residue level(MRL))
@-25 BATKEERES (Maximum Residue Limit (MRL))
-26 NRMERATREBERE (Extraneous Maximum Residue Limit (EMRL))
@-27 14 R34 LAV (Guideline level)
®-28 E=i%BE(Highest residue (HR))
®-29 NI RREAREE (Highest residue - processed (HR-P))
@-30 EFEE—HBERZ (International estimated daily intake (IEDI))
@-31 EFFHETEFGHAIERE (International estimated short-term intake (IESTI))
@-32 PR EBYDEE h OB (Supervised trials median residue (STMR))
@-33 T &EEZERBUABYEE R RYE Supervised trials median residue - processed (STMR-P)

(new definition)
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Ok BS FAEE (®ER)

@-34 N>FY—-JR-Z(BMD)

®r7IO0-F ®-1 INEME(Additivity)
®-2 IBIEEFEY)E (Index chemical)
®-3 L&Y (Index Compound (IC))
®-4 Y—h—¥)E& (Marker substance)
®-5 1> —FEFEYE (Indicator chemical(s))
®-6 XN 1152 (Relative potency factor (RPF))
®-7 BMHEMREL(Toxicity equivalencey facter/Toxic equivalency factor (TEF))
©®-8 B4 2 (Toxic equivalency quotient (TEQ))
®-9 BEMEME (Whole mixture method)
®-10 SEEMEAEO7IO0—-F(Whole mixture approach)
®-11 B R—ZiE(Component-based method)
®-12 B —27F0—-F(Component-based approach)
®-13 LFULVIEER(Desirable information)
®-14 ERIEIR(Required information)
®-15 AIB{ZE(Processing factor)
®-16 HF 2% (Regulatory method of analysis)

OFHIE ®-1 (F<EE>FVUA(Exposure scenario)
-2 B4EAI(Toxic Unit (TU))
®-3 BEDgE(Reference point index/Point of Departure index)
-4 E#DF(Weighing)
®-5 SELOEH D1 (Weight of evidence)
®-6 SEHLOEH DV (Weighing the evidence)
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DHE a5 FAEE (®ER)
®-7 SEHLODE # DV 5 (Weight of evidence assessment)
-8 R EERLDEH DI (binary WOE (BINWOE))
®-9 I\HF—R1>FwH R (Hazard index)
@®-10 J\HF—RLtt(Hazard Quotient)
®-11 RO HEEERODIIEIEENZ) \H - R1>F Y9 (Hazard index modified for binary interactions)
®-12 POD 4 >7wJA(Point of departure index (PODI))
®-13 FRFEVAV1EE(Cumulative risk index (CRI))
®-14 EBEFEY—>>(Combined margin of exposure (MOET))
®-15 (F<EEXY—>(Margin of exposure)
®-16 HMELERAR-AD)\H'-R1>57vJZ (Interaction-based hazard index (IHI))
®-17 BEARELEER(Maximum Cumulative Ratio (MCR))
®-18 SHEFHREORE(Threshold of Toxicological Concern (TTC))
®-19 B2 DEE(Threshold of effect)
®-20 4\f&(Extrapolation)
®-21 J\H— RO$FTE (Hazard identification)
®-22 Sl TERL\(Unable to assess)
®-23 J\H—REHii(Hazard assessment)
®-24 J\H—RiFOF(Hazard characterisation)
®-25 sHf{%%% (Assessment factor)
®-26 1>t 7T IL(Conceptual model)
®-27 HFIROFIMT(Expert judgement)
®-28 FAF0F0(Harmonic sum)
®-29 IR HPRF (Limit of detection (LOD))
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par:] &S REE (IRER)

®-30 FEEMRF(Limit of quantitation (LOQ))

@®-31 PRFME(limit of reporting)

®-32 HE (Probability)

@®-33 RIREMDBARE(L (Problem formulation)

®-34 FETF2(Production process)

®-35 7> —(Potency)

®-36 =5 (Quantitative assessment)

®-37 B (Refinement)

®-38 B8;iE % (Relevance)

®-39 | {=5EME(Reliability)

®-40 #R4&(Specifications)

®-41 L TEM(Stability)

®-42 #&RE (Accuracy)

@®-43 RAKUZILA)L(Minimal Risk Level (MRL))

®-44 B ATREEE# (Maximum residue level(MRL))

@®-45 BATREERF (Maximum Residue Limit (MRL))

®-46 —IREIRFREBE#E (Temporary MRL (TMRL) or Temporary EMRL (TEMRL))

®-47 SEEYIEHIRE (mixture allocation factor or mixture assessment factor(MAF))

®-48 BRI D#E S 7 T0—F (Integrated Approaches to Testing and Assessment (IATA))

®-49 H73V)—-770—F(category approach)

®-50 BERZIEATT(Critical supporting studies)

®-51 1 1F 2 EEMREE(Good Agricultural Practice)

{-52 1> bO-)LskE&(Supervised trials (for estimating maximum residue levels))
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Ok BS FAEE (®ER)
®-53 BE% I ADHDEEMT(eaters only analysis)
®-54 Y-y M4y NE(market basket survey)
®-55 H—~135>Z(surveillance)
®-56 N—=%5)LH94 Ty R257 1 (total diet study)
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5.3

5.1 TRIEUGHMEZ TERINTVWSREOTER (RXURER) FUTICTRIEITHD,

531

& 5-3 YRIICEEIBAEE

EFE

&S 8

EtE (FX)

EE (RR)

& 5-1 LOMIE

®©-1  |URY(Risk)

The probability (for carcinogens) or potential (for
noncarcinogens) that adverse health effects to result
from chemical exposures (see cumulative risk). (More
broadly, this term also covers other types of risks and
other stressors, but the focus of this document is the
potential for harm to human health from exposures to
multiple chemicals.)

BERREZEMEEMEADEENSELSMHE
R (RHIAED) EEaTEE GERNAMIEIC
VT (B8R BEURY) . (KDEVERIKT
(&, CORFEEIIMDIEFAEDIZAIE LMD A N A A
FHLEON. CONBOERE. BEROIEFMEAD
(FEBICLBE FORERADBEDTIREE TH B, )

3_EPA, 2007

The probability of an adverse effect in an organism,
system or (sub)population caused under specified
circumstances by exposure to an agent.

£ REeE () SHCHIEEFEA
W ARFEDIRR T TERMBADEERICLOTEIE
[ty ghA Y =

10_WHO,2017

risk)

®-2 |[#8URJ(Aggregate

risk associated with all pathways and routes of
exposure to a single chemical.

— DL FEYE(IEECRIET ZINTOEIMERE
(pathways) BLUMAREREE (routes) (CBEf%
UTZVRD%E D,

2_EPA, 2002 (F0=R :
EmTZeHEFREEHRE
R EDEI . —EHME
iF) , 8_JRC/EC,
2014

the risk associated with all pathways and routes of
exposure to a single chemical. (EPA, 1999)

H—D{EFMBEADFEDOI RN TOREES JUFFR
(CEEETBURY,

4_EFSA, 2008

Risk associated with all pathways and routes of
exposure to a single chemical.

EH—D{EFMBEADFEDOI RN TOREBH JUFFR
(CREETBURY,

8_JRC/EC, 2014

The risk resulting from aggregate exposure to a single
agent or stressor.

H—ORFELEAM AR FADFHIIENSELD
AT,

11_ATSDR, 2018
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BS B & (EX) E&E (URR) & 5-1 LOXIE
®-3 |[RIEYZRY(Cumulative |[the risk of a common toxic effect associated with HIBOB U2 DO —BEDILFEMECTIBE |2_EPA, 2002 (F05R :

risk)

concurrent exposure by all relevant pathways and
routes of exposure to a group of chemicals that share
a common mechanism of toxicity.

BOINTOREEE (A5 AR) (CLBEFFHICERIC
BRUIHBOSMERZE DR T2,

BRZERRESHE
FRSR¥NLOZI A, —BME
IF)

The combined risk to a receptor (individual or
population) from exposures to multiple agents (here,
chemicals) that can come from many sources and
exist in different media, and to which multiple
exposures can be incurred over time to produce
multiple effects. (Health risks are the focus of this
document.) More than one chemical must be involved
for the risk to be considered cumulative.

DY —ABR TR A BEARCFEL. BREeed
(CHEHDEENFEE T DRIEEIEDHIEEDLFY)
BOFEICLIMWEEE BEAFLEEL) 0
aURY

3_EPA, 2007

Several definitions of this term are given depending
on the context. In Europe, it is intended to be the risk
deriving from the exposure to compounds that share
the same mode of action (dose addition) or that have
similar effects but do not act at the same molecular
target (response addition) and is contrasted to
synergistic risk (EFSA 2008b). Regarding pesticides, it
has been defined as the risk resulting from exposure
to more than one active substance via the diet (EFSA
2013c). The US EPA defines cumulative risk as the
combined risk from aggregate exposure to multiple
agents or stressors which may include chemical, as
well as biological or physical agents (USEPA 2003).

XARICEUTUVONDEEN S ZSN TS, BRI T
(& fEREENEIVEEY (B=NE) | £EE
BROERZRINREUD FAENICEERULRWMES
¥ (SEONE) A\OEFKENMEUIURIEITGRE
L. #B5EIURY (EFSA 2008 b) ¢&3dtbLTWS,
BECALTE. BB2NUEROEENE
(EFSA 2013 ¢) \D(IKEICHERTBURIETERE
ENTWV3, KE EPA (IRBUR%. &Y - Y)IEH
BRI TRUCENER Z2SOEHOERE(ER
NUZEE (USEPA2003) ADMEHIREEEICK
PEBVAIEEEL TV,

8_JRC/EC, 2014

Cumulative risk is the combined risks from aggregate
exposures to multiple agents or stressors. Cumulative
risk assessment is an analysis, characterization, and
possible quantification of the combined risks to health
from multiple agents or stressors.

EBHORFFFAMN AR FADHRIEIEECLZES
YRITHD. RIEVATFHEL, EEOEFE(EA
LARFICEL DRI I BHEEURTDDIA 45880
¥ BLUHEERERILTHS,

11_ATSDR, 2018
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a5 B & (EX) E&E (URR) & 5-1 LOXIE
®-4 |1BEFKEDIRY(risk  |risk from exposure to multiple substances by a single |E—DRIRICLZEIOMBADEEICLSUZAIH |12_0ECD, 2018
from combined route and risk from exposure to multiple substances | &KUEEDIREE. —DF(FELOBERIRES LU/
exposures) by multiple routes, from one or multiple sources of (HMEACLDEEDMBEADEEECLDURT
release and/or use(s)
D-5 [EAFKEDURVT risk assessment of exposure to multiple substances by | EE—DfRE&ICLDEEDIEADFEDURA VTS | 12_OECD, 2018
(risk assessment of  |a single route and risk assessment of exposure to U 1 DF(FEEDIERB LU/ L EERN,
combined exposures) |multiple substances by multiple routes, from one or | SOEEIDIRIRICLZEIOMEAD(IEDYR T
multiple sources of release and/or use(s) gliii
®-6 | RIBYRVEEM The combined risks from aggregate exposures to BEORFFEA RN AR FADIER(SLEECLZES | 13_EFSA, 2019
(Cumulative risk multiple agents or stressors. VAT,
assessment)
®-7 |URIOFFEDF(Risk The qualitative and, wherever possible, quantitative  |FRESNLIEEREOT T, FEDEY). RER(E |4_EFSA, 2008
characterization) determination, including attendant uncertainties of the| (8) SERICHIFIMEBEOEIXOSLNETENRE
probability of occurrence of known and potential EVEROREDTIREEDTE NS LU BT EERRDE
adverse effects of an agent in a given organism, SNPRE ((IHEIIFEEREZED)
system, or (sub-) population, under defined exposure
conditions [IUPAC].
LEeEREEk LEeLERk 10_WHO,2017
®-8 |URZEFHME(Risk Process intended to calculate or estimate the risk to a |MREBDIFEDRERF(IMEADEEICHSFT |4_EFSA, 2008
assessment) given target organism, system, or (sub-) population, |FEMIRAEEMEDIFE. BOSNGFENRIERIS X

including the identification of attendant uncertainties,
following exposure to a particular pesticide or agent of
concern as well as the characteristics of the specific
target system. It is the first component in a risk
analysis process [IUPAC].

TLOFHEEZ . FRSORNEY. S AT LT

(B7) &EHICHIRIRIZFTEELEHEI DL
ZEELIZTOER. CNEUVRIBHHTOEAORAD
BRTHD.

Process intended to calculate or estimate the risk to a
given target organism, system, or (sub-) population,

including the identification of attendant uncertainties,
following exposure to a pesticide or agent of concern

as well as the characteristics of the specific target

TREBDDRIEF(SNENDEEE(CHIFTRERR
THEREOFTE . BN RNBIRN ST LAY
MzEh. FISORNEY. SATAFE  (H7T)
EMCHIBURIZETEFIHEE T L 2ERIL

8_JRC/EC, 2014
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EtE (FX)
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system. It is the first component in a risk analysis

process.

1=70tR. CNEURIDHTOCADEHIDERTH
%O

A process intended to calculate or estimate the risk to

a given target organism, system or (sub)population,
including the identification of attendant uncertainties,
following exposure to a particular agent, taking into
account the inherent characteristics of the agent of
concern as well as the characteristics of the specific

target system.

PFEORNEY. RF@F (F) EHICHIBIUVR
VESTEFRREE I L2BRLILTOER, 2nlC
(& FFEDVEFRMBEADFER(CIET 2R HESE
oY EZSEH . S FRMBOBEBRFES LU
FETE DR DFF I ZEBICAN D,

10_WHO,2017

DAORZS X N(risk
management)

Decision-making process involving considerations of
political, social, economic, and technical factors with
relevant risk assessment information relating to a
hazard so as to develop, analyze, and compare
regulatory and nonregulatory options and to select
and implement appropriate regulatory response to

that hazard [IUPAC].

R EBIUIFARSI_EOBIREZFFE. D17, L8
U ORI I 2B AR LD IEZZIRL
Kt Besd(C, BIRMECEIET BURTFHMIBIRE &
BIC, Bualy, A58, BENSLUKIMNERZ
ERICANLREREIOCZ

4_EFSA, 2008
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& 5-4 REMICEIZREESR

substances which have been combined such that each
substance retains its own chemical identity.Mixtures of
chemicals covered in this opinion include (see “Terms
of Reference”):

- Substances that are mixtures themselves (multi-
constituent substances, MCS; materials of unknown or
variable composition, complex reaction products or
biological materials, UVCB);

- Products that contain more than one chemical e.g.
cosmetics, plant protection products;

- Chemicals jointly emitted from production sites,
during transport processes and consumption or
recycling processes;

- Several chemicals that might occur together in
environmental media (water, soil, air), food items,
biota and humans as a result of emission from various
sources and via multiple pathways.

FRLICENRLEDOTHD. KARREOHRERSD
{EZMBEOEESYICE. LA TOEONEFNS,
-SEEVZOEOTHIME (ZHOYE. MCS; K
HFT(FRI AR OIAHL B ERICERM (T
EMFEEAEL UVCB)

-(EHE G, EYMRERRBE, B EFNEEZS
DR, EEFEFNSEXBIE. HE - VYA JL8
ETHEHSN A EFME;

SRR 0K £ ER) | B EMES LUt
MIBWT, R4 BREERNMSOHEEHE SUIEEDRE
BENTUHREOFEREL THEF I 30T 0H 51
BOEFME.

BS B & (EX) E&E (URR) & 5-1 LOXIE
@-1 [IBEYI(Mixture) A chemical mixture consists of two or more 2 DL EOMEN. ENENOLFEME—M%2&EEF |7_SC, 2011

Any set of multiple chemicals, regardless of source
and spatial or temporal proximity that may jointly

contribute to actual or potential health effects in a

population.

EFICHIIBDRBFOE(LBEEN B ERTIEICHE

LTEHESIBEEMDOHIRERSLUERNEE
RS RERRE CRZESN AV EBEOEFNEDE
BoEHEDE.

11_ATSDR, 2018

co-existing set of two or more substances in which
they do not react

ZNSHRIELEV 2 DB EOMBEOHFI Sy

12_OECD, 2018

Any combination of two or more chemicals that may
contribute to effects regardless of source and spatial
or temporal proximity

FARSLUZHENEFRFEI I (CERS
FHEICHSIDHEMEDHD 2 DU L EFME
DIERDHEFEDE

13_EFSA, 2019
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Temporal co-exposure to any combination of two or | RBAEFCHITDEBEOF(SBENLRFEICH |10_WHO,2017
more chemicals that may jointly contribute to actual |BILTESIZAEEEDHS 2 DU LEDIEFEMEBED
or potential effects in a receptor population. AR OEFENEICK I 2FENEIFICE,

@-2 |ERNESYD mixtures that are intentionally manufactured as such |EEREFIRERHICEIEERIL TREINISES |8_JRC/EC, 2014

(Intentional mixtures)

(i.e. regulated and manufactured products such as
pesticide formulations or laundry detergent).

)

manufactured formulations e.g. commercial mixtures
of industrial substances; technical mixtures; product
formulations

{EFROBEEFESYREORIESNTRG,; 15l

HUREY); Hm

12_OECD, 2018

Are manufactured formulated products that are
marketed as such, for example a formulated plant
protection product or a flavouring agent used in food
or feed.

FAEUTRIESN R M, PIZE SAEUABYIRE
HEFLEEREPERHERINSER.

13_EFSA, 2019

@-3 |[IBEME A substance that is unintentionally present in EREKPF(FIRBER(CERIEICFEIZME. | 10_WHO,2017
(Contaminant) drinking-water or in the environment.
-4 |FERERESYD Originate from a single source, for example as the BIFOEGE, #X, FRFEIREZOBDIRIEAD |[13_EFSA, 2019
(Unintentional result of discharges to the environment during the PEHOREREL T, BE—OREBENSEUDREYD.
mixtures) production, transport, use or disposal of goods.
@-5 |&ERESYI(Generated | mixtures that contain additional compounds that are | EREVKDEE. ARIOREERE, BE—OELEENS |8_IRC/EC, 2014
mixtures ) by-products of processes involved (e.g. smelting, HESNLEIEY THHEEMNSENDREE.
drinking water disinfection, fuel combustion); they are
usually originating from a single source.
@-6 |{ERFCESY) mixtures that are composed of unrelated chemicals BICEAR (FIZ(EHTK) PTOFE. FEEU |8_IRC/EC, 2014
(Coincidental from different sources, but having the potential to RANDBENCLO T, DL\, EEOREZEUD
mixtures) reach the same "receptor population", e.g. by their CERET, BRZMIGENS ORI EFEMET

presence in or migration into the same medium (e.g.
groundwater), or through multiple pathways.

BN TV RIUIEHSET SEIEMENBD

EEYD.

substances from different sources, occurring in a
medium e.g. combination of substances applied

ERBHHERNSOME. FIZE 2 DU EOFER
ROERICEDEEICEMENINEDEHEDER
Eo

12_OECD, 2018
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dermally from use of two or more product
formulations
originate from multiple sources and through multiple |#EZOHHEENS. EEOREEETELDREM. | 13_EFSA, 2019
pathways. In each of these mixture types, the TNENDREVDFREICL(C. SEEYDMERK. T2
composition might be fully chemically defined or (AEZFRARESNDIN ., F(FH R4 RIEE TIEFEM
chemically characterised to varying extents. (CFOIBN 3,
@-7 |RIEESY) substance combinations in one environmental H—OIRIRIY/N\- MY MBI MEDEAHED  |12_0ECD, 2018
(Environmental compartment e.g. substances found in soil from B FIZ(ERR L BEEERBROTIERICFTTE T 2
mixtures) various exposure sources (application of product B (REOFEA. KK KOFREHRE)
formulation, deposition from air, water run-off, etc.).
@-8 |{t=E&%(Chemical |Two or more chemicals that coexist (e.g., whether at  |(IKERFRAIRED., L FOER(CHFL. BE 3_EPA, 2007
mixture) a generating source, dispersed in the environment, or |4 59 3AJEE4DHIEEDILEYD ; %B??EOJ%
inside a person) and could contribute to combined HRIR IR THIER LTI TRMEENDD
toxicity; their actual identities or origins might or (1 (1) £BEHOFOYO0-IL 1254 (FHERD
might not be known. Examples include: (1) Aroclor PCB Ef&ADEEY. (2) BIZTASEI(CEEE
1254 (a commercial combination of PCB congeners) in | Uz, BETE-L 28U E O T LTS )
soil and (2) benzene and ethanol together in the body | —JLOTE) . BE—{LEYIO—ARHIBUR YA
due to workplace exposures to benzene followed by  |FB&FTLT “mixture of concern” &MF(EN3C
drinking beer at home. In parallel with the common ENd)
risk assessment term for single chemicals, this can
also be referred to as the “mixture of concern” (see
whole mixture and complex mixture).
@-9 |[#EEESY(Complex |A mixture containing so many chemicals that any Z{DIEEEEZSETREYT. TOMDOEECE |3_EPA, 2007

mixture)

estimate of its toxicity based on the toxicities of its
components is too uncertain to be useful. The
chemical composition of this type of mixture could
vary over time or with different generating conditions.
The various components of complex mixtures can be
produced as commercial products or they can be
generated simultaneously as byproducts of a process

H{EHOHEFREETHVEATIERV. 2051
7’0)/5': MOCFHERK (S, B0 @EEBICEE
ERBDEMREZMFTELTZAEMEN DD, BHINE
EYIDUR Y% T BIzH(CE. TRWESTDE
EHLIUEMET-INFELL,
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(e.g., diesel exhaust emissions), or they can coexist
because of disposal practices. To assess risks for
complex mixtures, exposure and toxicity data for the
complete mixture are preferred (see whole mixture
method).

A complex mixture has very many chemicals, often of
different chemical classes. The composition of
complex mixtures may not be fully characterized and
can vary dependent on production conditions and time
since release in the environment. Components of
complex mixtures may be generated simultaneously
from a single source or process (e.g., tobacco smoke),
intentionally produced as a commercial product (e.g.,

EBHINESYILIFEREICZDIEEMBNISENT
B, ZLOBE. LFYE o)#ﬁ*ﬁb\ﬁaé R
SEEYOMEMIETTIFEDI SN TORVA]EEM
DD, BEZAHSLRIBR (RSN THS DS
RICATEL TEE S 20l BEMEN DD EHEIIESY)
O E B—OREREZFITOCZ BIXE 50
JDKE) MBEIBFCEREINED. BRINICFEER R
EUTEESNED (BIZE AV STy NEREL B

11_ATSDR, 2018

gasoline, jet fuels, mixtures of pesticides), or coexist |FEDREY)) . HIVIEREMDUDVEEDFEREL
in environmental media as a consequence of waste TIRIBEAR(CHREFLURLD, BHOREFEHNSIRIE
disposal operations or release of components into the |HI(CEENZDT B,
environment from multiple sources.
@-10 [FELUREYI(Similar Mixtures of similar chemicals although they might U EZEOREMIEN ., LEROEEENER |3_EPA, 2007

mixture)

differ slightly from one another (e.g., same chemicals
but in slightly different proportions or the same
chemicals in nearly the same proportions but missing
a few or have a few new ones). Similar mixtures
cause or are expected to cause the same type of
biologic activity, and they would act by the same
modes of action or affect the same toxic endpoints. In
addition to similar characteristics in terms of
physiological processes and toxicity within the body,
these chemicals would also be considered to have
similar fate and transport characteristics in the
environment. Varying grades of gasoline (e.g., from

SEJEEMEN' DD (B, BUEFMERFCTHIN Ak
HOIMNRRD. HBVNE. HERIMATVS NS E
HRIFTOSH FAROEMENINOTND) o 2B
REYIEROENFAREIEZ S| SHIIENE
ESN. FEROVEARINPEROI> RRA > NS
E7R(ET . RATOAEERIBIZPOE M TR
MBZRIDHAT, INSOILFEMERFIRIERT
BEEROEXFFEZFR O TVSEH RN D B2 DF
YD OER (BIRIE LF15-DBR-N-TLZ7 A
FT) NMBECEEMOBITHS.
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regular to super-premium) are examples of similar
mixtures.
mixtures having the same chemicals but in slightly BUEEEETI 3N D@”b‘(:ﬁ@é%‘]é“@@é 8_JRC/EC, 2014
different proportions or having most but not all M FFIARTTERONFEEALEDIEEENH
chemicals in common and in highly similar TIEB(CELLIEI S THhIREYD. xEM(D":}:*E)J
proportions. Similar mixtures are thus expected to X, BLMERFZE2B I TFEEIN5,
have similar fates, transports, and health effects.
A mixture of chemicals that differs slightly from the BREINZIEESWEFIDINCERZEFEMEDRS | 13_EFSA, 2019
mixture of concern, i.e. in components, concentration |¥). IRN5. k53 FRPDRELANI., F(EEOMm
levels of components, or both. A similar mixture has, |AT&H2. BUDEEY)E. HEZESYERUI(T
or is expected to have, the same type(s) of biological |DEYYEMEZBL. FEBI2EFEBEN. BU/EA
activity as the mixture of concern, and it would act by |#FF(CEDIERU. I D/FREEUSHIERICEE
the same mode(s) of action and/or affect the same ETN
toxic endpoints.
@-11 |[+9(ZBMUTZESY) | Sufficiently similar mixtures are those having the TRFELUICEEEE. B—0tZEMEZHBEIS|11_ATSDR, 2018

(Sufficiently similar ~ |same chemicals but in different proportions, or having | ’2R3EISTHIN . FIZ(EIRTTERVNKESD

mixture) most, but not all, chemicals in common and in similar |D{LF¥EELBEHI DFELDOEIESTEIZESYT
proportions. In addition, similar mixtures and their 37350 EH(C. FBUUITREMETDR D (FRBILIZER
components have similar environmental fate and & X2 B L. 2BUUEREEZ OIS
transport properties, and produce similar health IH, ERZIEEMEIZITIEIR,
effects, whereas dissimilar mixtures do not.

@-12 |$EBABk53 (Similar Single chemicals that cause or are expected to cause EI‘i%?E’Jﬁﬂ%imiflﬁ?’fﬁﬁ(:gj‘%ﬂ’f%ﬂ)’.—“li'-‘r%? 3_EPA, 2007

components)

the same type biologic activity based on toxicity
studies or chemical structure (e.g., as analogues,
reflecting the structure-activity relationship). In
addition to similar characteristics in terms of
physiological processes and toxicity within the body,
these chemicals would also be considered to have
similar fate and transport characteristics in the
environment. Evidence of toxic similarity can include

—0)4 I:—T—%éo 121<WT0)€EIE—T—E’J7°D’G7\’(‘3%‘I‘€E(Z
DA, FEATOREROEIXF 2R TL\DEH R
EN3. SHEOELEOFEHLEL T T O 3 mh'EES
AN%. (1) FEHROAROAERICHIHR (2) %F
EORISZRI EME (L MBI T I EEN T
—ADHOXETOY MERIFAEISEHR (3) B
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(1) similarly shaped dose-response curves, (2) parallel | UC/ER#RFEIZ(IBHETY MRA> N NIOOIFL>
log-probit or logit dose-response curves for quantal EF NS00I FLOHEERR T DBITHS.
(presence-absence) data on the number of animals
(or people) exhibiting a specific response, and (3) the
same mechanism of action or toxic endpoint.
Trichloroethylene and tetrachloroethylene are
examples of similar components.
@-13 |BEHEREY(Simple A set of chemicals that is small enough for each &2 DAL ZEZNFE T DT EROEFEY) | 3_EPA, 2007

mixture) individual chemical to be identified, so the toxicity of |EBOHEAFEHETHD. BSOS EEEIEDHEH
the mixture can be characterized by combining the ANt ALEMBEOM D OEBEERZER I HIL(C
toxicities and considering the interactions of the SO THRHEDIBENTEREL TS, BIZ(L, [EIEF(C
component chemicals. For example, acetone, ENZEEEENZRIEEEDHBKICEFNZ 7R,
methylene chloride, and ethanol present together in  [{&{EXFL >, I4./—)UIEBEHEREY)ZHERLL TV
water to which someone could be exposed would Do
comprise a simple mixture.
A combination of a relatively small number of FENES/LSNTLVDLEERI DD FEYED |11_ATSDR, 2018
chemicals that has been identified and quantified HArEDE., (Bl ERERMUDIIGZORE{TRRR
(e.g., the components of concern for a community N3/ E. EFEESYI TSN TLSIHELN
near a hazardous waste site may constitute a simple |\, )
mixture).

@-14 |'BEMEA(Whole A mixture that is evaluated in its entirety, usually with |’EE&¥IE2A4LLTFHESNSESY. @E. JESY) |3_EPA, 2007
mixture) exposure levels for the entire mixture unadjusted for | 2ADEKELANIG. B2 ORI DOEMEDREDE

any differences among the toxic potencies of its
component chemicals. Some whole mixtures can be
defined and are reproducible, e.g., where the process
that created them is well understood. Other whole
mixtures are defined by groups of structurally similar
chemicals that often co-occur. Examples include total
chromium and compounds and total petroleum
(hydrocarbons). This term is often applied to highly
complex mixtures with components that cannot be

WIOWTHREMTONTULRL, SEEWZER U
TEMDCHSH THIEZEFVONDERE
EUTEERITBIENBIRETHD., BIRTBENTES,
¥IOOLB LU LEM. foamm (FR{EKZR) 2
EORIBFFE T IEEN IFEULIAEEMIIN-T
TEEIEUTERINZGEENDD. £z, COHE
(F. TA—CIBERARARHVIY . MY IIOREDTE
P(CATEF(EEIRMEOHZAEN NI ERRKR D%
SOIFB(IEMPIESYICERINIBEEE .,
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fully identified or reproducibly measured. Diesel
exhaust, gasoline and toxaphene are specific
examples.
@-15 |HEHRB&Y)(Discharge |substance combinations that are emitted by a single |E—OTiZFuthSHEHEN2MEDHEA#EDE. | 12_0ECD, 2018
mixtures) industrial site e.g. effluent of a production site B Z (RS EMDBEK
@-16 |[EEA&Y)(Original Any combination of all chemicals that are released BEDRRBLMIZFATIRIECREENZIARTODIE | 11_ATSDR, 2018
mixture) into the environment at a specific point in time and FMEOHEAIEDE ., TTOREVOMERK(E. BBS
location. The composition of the original mixture can | ZEIHIUVENRFECLD. RIS LIMBAREEDICE
change with time and location due to differential fate |{tL3%.
and transport properties of the components.
@-17 |1k Single chemicals that make up a mixture. These could |'BE¥)%Z 85I DE—DILFEYE. CN5IEE. N5 |3_EPA, 2007
(Component(s)) be further classified by the type of toxicity they cause. | WSS I HBMEDIA FCITESBICHFEIT LN
For example, the individual toxicities of TE2, HIZE BRCEREINZ/00IF L7
dichloroethylene and acetone ingested together could | OfE % DE L. ZNSOEHFHEELERD
be separately assessed, as well as their potential for |BIEEM%EI < (CFHMTiTBENTES,
toxicologic interaction.
The chemicals that make up a mixture. EEYZERK I BILEYE. 11_ATSDR, 2018
2-18 |BESIN3EEY A group of chemicals or whole mixture that is the T —-THOAEEMEEEESYISAENMNAIICE | 13_EFSA, 2019
(Mixture of concern) |subject of a risk assessment because there are 53 3n]6EMN 03, UATFHROIRERDEF
indications that the chemicals in the group or whole  |¥M&DJ I -TFEIEESYIDRIK,
mixture may contribute to the risk
The actual mixture being evaluated in a site-specific |54 MNEB(CURVFHMENZEROESY; UIELIE | 11_ATSDR, 2018
risk assessment; often referred to as the “whole” BEMETIN3,.
mixture.
@-19 |BE=2naps The chemicals in a mixture that are likely contributors [ES¥IHDIEZEYET. ENSOME L DIEEL AL |11_ATSDR, 2018
(Components of to health hazard either because their individual DMERRA A RSA SR FeldZNz LESH.
concern) exposure levels approach or exceed health guidelines, |H3W\IINESFSHEEERZSOMOKRDTEDE

or because joint toxic action with other components,

BEHFAMERICEEHZE5I RN DS
BIC BERICEEMZO5 I AN EVED,
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including additivity or interactions, may pose a health
hazard.
@-20 |fEfE=(Application Mass of pesticide active ingredient applied over a BIEOHEAEF(JIRIB K D OEAMAERIZD(GER |9_FAO/WHO, 2016

rate)

specific area or per unit volume of an environmental
component (air, water, soil)

SNZERFEBMERDOEE

@-21 |F{tEY(Parent The original form of a chemical prior to its RIBPTEEMENEEN 28T (BIX(E KD#E |3_EPA, 2007
compound) transformation in the environment (e.g., by photolysis | £Iz(3EDERCLOT)  FRIAANTILEYE
or microbial degradation) or its transformation within | H"ZIEEN3F1O/LEYIEDRERS .
the body (e.g., by metabolism).
@-22 [{EEMEIFR A group of chemicals that are similar in chemical {EZBECSIHERCRETIEROAMUIAELL | 11_ATSDR, 2018
(Chemical class) structure and in eliciting similar biochemical FHRCHZFFE I DR CALLTHED, BEFRIED
sequences of events related to toxic effects, and BRBE (51:PCB. CDD. PAH) REDRIUIOTRICK
which frequently occur together in the environment, |[>TEKINDIz8. IRIBEPT—IEICRETIEND
usually because they are generated by the same WMEEMEBDII-T,
process, such as manufacturing or combustion (e.g.,
PCBs, CDDs, PAHSs).
@-23 |ABYOESR The definition of a residue (for compliance with MRLs) |MRL hEA 9 22820, SFEARBLUE |9_FAO/WHO, 2016
(Definition of residues |is that combination of the pesticide and its EEEYMOHEAEDETH D,
(for compliance with | metabolites, derivatives and related compounds to
MRLs)) which the MRL applies. (JMPR Report 1995, 2.8.1.)
@-24 |EBYMOES The definition of a residue (for estimation of dietary  |Supervised trials median residue (STMR) #'|9_FAO/WHO, 2016
(Definition of residues |intake) is that combination of the pesticide and its BAINZEFELZORHY) . NMEMBLUDHRERK
(for estimation of metabolites, impurities and degradation products to  |¥DEHFEDETHS.
dietary intake)) which the STMR applies.
@-25 |[ikEEMm(Derived For the purposes of Codex Alimentarius, the term YIERY . EMFNRMEFER S EZANT, —IR |9_FAO/WHO, 2016

edible products)

“derived edible products” means food or edible
substances isolated from primary food commodities or
raw agricultural commodities not intended for human
consumption as such, using physical, biological or
chemical processes”. (JMPR Report 1979, Annex 3)

EmTHIBRmMEKIRACHEINZCENERS
NTVRBVRERNSDBIENCRRIEIEAE
Z2U\5,

65




a5 B & (EX) E&E (URR) & 5-1 LOXIE
@-26 |ZRDEEEM(MUlti- |For the purposes of Codex Alimentarius, the term BHOFE/MDI NSRBI IRREIZVD, 9_FAO/WHO, 2016
ingredient “multi-ingredient manufactured food” means a
manufactured food) |“processed food” consisting of more than one major
ingredient. (JMPR Report 1979, Annex 3)
@-27 |3 (Pesticide) Pesticide means any substance intended for B, EERIFLEEMEAROEE. BTE. X, |9_FAO/WHO, 2016
preventing, destroying, attracting, repelling, or TRBS LU TORIC, B EI(EENMIDEFELIR
controlling any pest including unwanted species of BEEEOHSPIERZ T, IR, 555 RBEL
plants or animals during the production, storage, (FBBR I 22 BRUIE. FENEPTER%Z
transport, distribution and processing of food, BEBR T BIHICEMAR S I BENTERHEZ L
agricultural commodities or animal feeds, or which 5, COFFEE(L. HEYIRY RIFEEH. WEER. FZIEA.
may be administered to animals for the control of FERA . FEFEFHIFIEL TOERZEREL
ectoparasites. The term includes substances intended |&. BLUITES LUEHRXPOEMOBILZHTH
for use as a plant-growth regulator, defoliant, (CUNFERTEIZIUNFERDVITNHADIEMISEAEENS
desiccant, fruitthinning agent, or sprouting inhibitor  |¥)E%#S0. COFELES. IER. EMHLUEY)
and substances applied to crops either before or after |DFEER. BERAMNYISLUEYAEZERZZRR
harvest to protect the commodity from deterioration
during storage and transport. The term normally
excludes fertilizers, plant and animal nutrients, food
additives and animal drugs. (CAC, 1995)
2-28 | BHUCRES Generic term for pesticides containing phosphorus but |U>ZSOF&RFIOFFR. —A%ENC(Z/NSFA>. Y0 |4_EFSA, 2008
(organophosphorus  |commonly used to refer to insecticides consisting of | JLVEURR, 917> ) OB LOISF A 2 EBUBEE
pesticide (OP)) acetylcholinesterase inhibiting esters of phosphate or |(FFAUVCEBIATINZEEI27CFIIVIZATI—
thiophosphate including parathion, chlorpyrifos, THHR25EFZIET,
diazinon, and malathion. [IUPAC]
@-29 |FREBEZ(Pesticide A pesticide residue is any specified substance in food, |J%BERZEL(T. BEOERGERI?EBMm. BE 9_FAO/WHO, 2016
residue) agricultural commodities, or animal feed resulting . BRI OIFEMEZ D CORIFEICIE. &gt

from the use of a pesticide. The term includes any
derivatives of a pesticide, such as conversion
products, metabolites, reaction products, and
impurities considered to be of toxicological
significance (Codex Procedural Manual 18th.ed).

B KD, RISERN. BEFNEERNDDIE
EZBNBA) (I-FTYIAFHREYZ17)VEE 18
hR) BE BEOHSDDFEHRNZEFND,
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@-30 |—Xxfa#l(Primary feed |For the purpose of the Codex Alimentarius the term  |J-FTYvJZ2EZEESOBMN L, [—xEaAR&F. RO |9_FAO/WHO, 2016
commodity) “primary feed commodity” means the product in or |FEEICARFEENZEZBRIUERBIRREZEENIC
nearly in its natural state intended for sale to: a) the |IEVARBEDERZVD. a) ZKEBEDZHICESS(THIT
stock farmer as feed which is used without further FBERL, FFTAL—DHRBUKSREDRIE
processing for livestock animals or after silaging or E0BICAREUTERIN2MZEE b) BE
similar farm processes; b) the animal feed industry as |81 FAR I 2IZHDERIEL TOENYDEIRIEEZE
a raw material for preparing compounded feeds.
@-31 |—XE&(Primary food |For the purposes of the Codex Alimentarius, the term |J-F7YJXZESOBEMN L., [—RERIEEF. SHE |9_FAO/WHO, 2016
commodity) “primary food commodity” means the product in or | &(CARFEIBHICERRICHI T IBEFFEN L
nearly in its natural state intended for processing into |IIT 93 ERKEMEVTINTI I3 L2zRBRUE. B
food for sale to the consumer or as a food without ROIRBEF(FEN(OAVRRED R GRZ LS, ZNUC
further processing. It includes irradiated primary food |(&. #B¥)ORFEDERD Iz (EEMDIREDO—EPZBRE
commodities and products after removal of certain UlegD—REBRBLUEBENEENS.
parts of the plant or parts of animal tissue.” (JMPR
Report 1979, Annex 3)
@-32 [N E&(Processed For the purposes of the Codex Alimentarius, the term |JHE&NOEZRST. BROBEICHIFBFEAIELT |9_FAO/WHO, 2016
food - general “processed food” means the product, resulting from | DEEFERAFEEESRINNTOHDI —IRERIC
definition) the application of physical, chemical or biological YIEM . AEZENFFEMF G EZERALTES
processes to a “primary food commodity” intended NBJEMZND, [ —IKE G | EREETHR TUEEN,
for direct sale to the consumer, for direct use as an FoEEN. Ao irenic. £EEBEMOIR(CfFENnz
ingredient in the manufacture of food or for further O MITRRIEEHBER (
processing. “Primary food commodities” treated with
ionizing radiation, washed, sorted or submitted to
similar treatment are not considered to be "“processed
foods” (JMPR Report 1979, Annex 3)
@-33 | ZRES(Secondary  |For the purposes of Codex Alimentarius, the term —TEDEPDDBRE. §21E. ROE, MirEDEMR | 9_FAO/WHO, 2016

food commodity)

“secondary food commodity” means a “primary food
commodity” which has undergone simple processing,
such as removal of certain portions, drying, husking
and comminution, which do not basically alter the
composition or identity of the product. Secondary food

Tz —RERITH T, BERN(CR@OHE
RELEE— 2 ZEELRVEDZND. IRBRE
mald, SBCHNITEINTELLL. BRBSOERMER
UTERSNTELWVL, SHEAICEZIRTTINTHL
LYo
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& 5-1 LOMIE

commodities may be processed further or may be
used as ingredients in the manufacture of food or may
be sold directly to the consumer. (JMPR Report 1979,
Annex 3)

@-34 |E—RRHSEMm For the purposes of Codex Alimentarius, the term DRBEERODBEREICHOINNDST, FEEKR. FF |9_FAO/WHO, 2016
(Single-ingredient “single-ingredient manufactured food” means a Bl HSENEOMERDOBECHIHINDETS, —DO0
manufactured food ) |“processed food” which consists of one identifiable B BIRER BB IINSRD, BEHSHUHBES
food ingredient with or without packing medium or Nn. FIBEOBRICHNIDS T HETTEERIAREICHD
with or without minor ingredients, such as flavouring |[HITZE& 1%z,
agents, spices and condiments, and which is normally
pre-packaged and ready for consumption with or
without cooking.
@-35 |#E&s#l(composite  |Combined increment samples, or combined replicate [#aH> T OEFEDHE. RIEYTILOEHFED |4_EFSA, 2008
sample) samples, or combined samples from replicate trials. B, FeERERBROT > TILOEHEDE . HULFEN
Preferred term to “bulk sample”, which is ambiguous |&[/ULEEE | OEAEE
[IUPAC].
@-36 |l (feedstuffs) Various products of vegetal and animal origin, in their |fB¥MESIUEBMIMEORIEOYIGR (CRADIREED |4_EFSA, 2008

natural state, fresh or preserved, and products
derived from the industrial processing thereof, and
organic and inorganic substances, whether or not
containing additives, which are intended for use in
oral animal feeding

BOT. EFHDEOESURIFICEI DUEBZLLED
(CBRZBEDEL. EZE EOITZUIZEDICPRDEDE
L. eS8 920 URVNZREINAV. ) B5U
(RS SEEOYE THO T, OB B4
BEVTUERT 3L ZBERNETBED,
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5.3.3

assessment group
(CAG))

quantitative estimate of risk. The chemicals in the
CAG, as well as their pathways/routes and pesticide
uses, are judged to have a hazard and exposure
potential that could result in the expression of a
cumulative risk. Thus, negligible contributors are not
included in quantifying the risk.

5, CAG ADLFME(F (FhED) [FXKERERE (K
G EA) PERECUTOEREFERRIC, RBIFVAIOD
RIREWFERICRDIZBEE S JUEKEORREMS
ZBIBEEZBND. DI, BRTEIZHFSATF
(&, URVZTEEIL T BBRICIIZHENIN,

& 5-5 @I -T(CREITZHETER
&S = T (FEX) E& (URER) & 5-1 LOXE
®-1 |REHEII-T a subset of chemicals selected from a common R CESMNRVAVETEZITIOIC, THBOMIE |2_EPA, 2002 (F0:R :
(Cumulative mechanism group for inclusion in a refined 2DV —-ThEREBIENIALEMBEOH Tty bz | ERTEHERESHAR

FRSR¥NLOZI A, —BME

IF)

A group of chemicals that could plausibly act by a
common mode of action, not all of which wiill
necessarily do so. Membership of a CAG can usually
be refined (reduced) by application of successively
higher tiers of the approach described in this Opinion.

HBOVEREFICEOTIERT 26 Z 25N 3L EY)
BEEN. BITUEITRTOERFENZS TH DL
PRS2, CAG DA\ —3w S, RETEHINT
WB770-F0O_LhE%IBRER I3 L TE
Bt () I33ENTES.

4_EFSA, 2008

Group of active substances that could plausibly act by
a common mode of action, not all of which will
necessarily do so. The first and most conservative
level of grouping is based on the organ or organ
system level being the target of the pesticide toxicity
(CAG 1). Further refinement to form a second level of
grouping (CAG 2) is based on the identification and
characterisation of specific effects in the organ or
organ system.

IARTTIIBRVN, HBOVERMR (CLHOTERT?
SEEMEBERE I —TDHORVIORERZEAIDLA
W BEOSBHEOENERZBZELIIFZERIA
JUTEDWTWS (CAGL)  BZLAILOIIL-T1E

(CAG 2 ) %#ERRIBRHDISRZIWRIT. 2EF
3B ERICBIIBFENREDRIES LUGFHD
FICEDIWTWLS,

8_JRC/EC, 2014

A type of Assessment Group in which the active
substances could plausibly act by a common mode of
action, not all of which will necessarily do so (EFSA,
2013a).

SEEYIBE D LB OVEFMRE (LSO TYER I 30l AE
H&2H, HFTUEINRTHESITHBEIERASRR VT
JIL—Jn—*E (EFSA. 2013a) .

13_EFSA, 2019
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a5 B & (EX) E&E (URR) & 5-1 LOXIE
®-2 |HBEHEIEII-T a group of chemicals determined to cause a common |BEOSFMHHAEICLDILBEOS I EZ5|EEIT | 2_EPA, 2002 (F05R :
(Common mechanism |toxic effect by a common mechanism of toxicity. The |ENHIBALE—BEDIEEMEZ LS, CMG (F. BIFT | BRTEEEFEESHAR
group (CMG)) CMG is defined using the previously released Guidance | (1999 £F) (CRERINEFSIEE., [HBOSMHHE | REYLDSIFH. —2BE
for Identifying Pesticide Chemicals and Other VEFF DERESIMBOY)E 2RI 2ILHDF51E | IE)
Substances That Have a Common Mechanism of (Guidance for Identifying Pesticide
Toxicity (1999a). Not all members of a CMG should Chemicals and Other Substances That Have
necessarily be included in a more refined quantitative |a Common Mechanism of Toxicity) 1ZzFFEL
estimate of cumulative risk. TEEIND, CMG DMEINR Tz, RFEVRAIDLD
a2 CEENRETE(CSHINETHZIEEFNILE
PRSI,
In the USA, a group of chemicals determined to cause |KET(&. —ARIRBHEXNZILICED—AREIRE |4_EFSA, 2008
a common toxic effect by a common mechanism of VERRESIFR I CENERIN TVSZ—EEDILE
toxicity. The CMG is defined using US EPA's previously |#1&%\\5, MEICRZRINLEFSIEE. [HEBDS
released Guidance for Identifying Pesticide Chemicals |4 #/F2RDEESLUMMOMEZHER T I2HDF
and Other Substances That Have a Common 51Z (Guidance for Identifying Pesticide
Mechanism of Toxicity. Not all members of a CMG Chemicals and Other Substances That Have
should necessarily be included in a more refined a Common Mechanism of Toxicity) 1ZFAL
quantitative estimate of cumulative risk. [US EPA] TEEIND. CMG DYPEINTZ. BIEVRAIDLD
1A% CEENRETE(CSHINETHZEEILE
PRSI,
Group of chemicals determined to cause a common HBOBMHEANZZLICEDIBOSH/ERA%ZSIEE |8_IRC/EC, 2014
toxic effect by a common mechanism of toxicity Y LHESNACEMEDT )T,
®-3 |[FHEIIN-T Chemical substances that are treated as a group by | B0z O6. FBOUVRVFHMEE] (Fl: |13_EFSA, 2019

(Assessment group
(encompassing
cumulative
assessment group))

applying a common risk assessment principle (e.g.
dose addition) because these components have some
characteristics in common (i.e. the grouping criteria)

RZEN) @@RALTIIIL-TELTROIRHEZEY
B (JI-ToR%) .

Substances grouped together for evaluation of
combined exposure.

EEFKEOFHEDDICI I —-ThEnE.

10_WHO,2017
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a5 B & (EX) E&E (URR) & 5-1 LOXIE
-4 |[{EEMEELEIZA group of chemicals that are physically and chemically |¥/IBEISLMEFEINZBBL TV LZEYIEDTIL— | 3_EPA, 2007
(Chemical exposure |similar, primarily in chemical structure and potential |7, {EFBSELIRIBEHR TOZRLBLUEIRDOTIEEME
class) for environmental transformation and transport (as OFRUENBE— DI EME RIS AEHREND
directly linked to potential exposure). For example, CEN'®B. BIZIE, 1ERIETHFRERAUEZENTO
chlorinated ethanes are considered a chemical TATAERSN., FBLLUE (RIEF) EdaOENIED
exposure class because they are generated by the F4EBL. LEULE. RIBEPTREICREEIN .
same commercial process and have similar fate and
transport characteristics so are often found together
in the environment.
®-5 |{EEMESHISR A group of chemicals that are toxicologically similar, |{bZEEEEMFERVEEOBEDDIC. FHF |3_EPA, 2007
(Chemical toxicity primarily due to similarities in chemical structure and |BIICEBBILTVREENZAEEMBEI I T . B—DE
class) biologic activity. Such a group with similar toxicities EMTOTRCLHTHRIEEN, IRIBEPTHEFITZIH
could also be a chemical exposure class, e.g., if they |&. B—OLEYEELEISRICRZATEEEN DD,
were produced by the same commercial process and | H+2CHIEISNTWSIHES (EEODERTD
frequently coexist in the environment. Where the TR EDE) REMEE—OEEWEEL TEHE
composition of such a group is well controlled (e.g., |93IENTEZ, J1AFSFE, J1 A+ D4k PCB.
by a standard generating process), the mixture could |7 N RENZDHITHD. CNSOYPEDFBMUBLE LD
be evaluated as a single chemical. Examples include |73ZBSOMELAEEER S 3 0]8EMEN 9D,
dioxins, coplanar (dioxin-like) polychlorinated
biphenyls (PCBs), and ketones; these similar groups
of compounds can also interact toxicologically with
chemicals outside their class.
Q-6 ({EZEHEESERISR - - 3_EPA, 2007
(Chemical interaction
class)
®-7 |FHEIIN-T Substances grouped together for evaluation of BEEETH MDD, JIV-TFeeni¥E 6_WHO,2011
(Assessment group) |combined exposure are referenced
®-8 |{tEWMEHTIV- A group of chemicals whose physico-chemical and Y L ZRIRSNCE MRS LU/ F2(FIRES 14 | 12_0ECD, 2018

(Chemical category)

human health and/or environmental toxicological
properties and/or environmental fate properties are

FRFES LU/ FFERIBESORFIENRREIL TL)
BN FRABSHFRLNE (FR(SABOFEF )
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BS FiE & (EX) E&E (URR) & 5-1 LOXIE
likely to be similar or follow a regular pattern as a DFEREVTRAIB R/ F— (RS aI RN = LME
result of structural similarity (or other similarity FMBEOIIN—T,
characteristic).
®-9 |BHFENEELERYISX | A group of chemicals that are toxicologically similar in |SHFMEE/ER (EZRIERA. IEH/ER. INE/E | 3_EPA, 2007
(Toxicologic terms of the direction of toxicologic interaction ) oismhsEHEENICRLL TV EEEDY

interaction class)

(synergism, antagonism or additivity). For any given
interacting chemical, when paired with other
members of this group the direction of the interaction
would be the same. This group can be defined as a
toxicologic interaction class only for specific toxic
endpoints. Ketones and selenium compounds are
examples of interaction classes.

V=T EOSSBIBEFRTHEFMETHOTEH.
OIIN=TOMDOXN-LBHFEDETLE, HHEE
FOERRELEEZ5ND. COTI—TE FED
BT RRIY NMOVWTOH B ENEEERIS
REUTEERTDIENTED, TRATLALENE
HEERISADFI THS,
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& 5-6 (KECEIIBA

SRS
FAER

a5 B & (EX) E& (RER) + 5-1 LOXFHG
@-1 |(FF&(Exposure) The contact between a chemical and the outer {EZMEEEMOIMAIDIZREDIEAD, HURFR | 3_EPA, 2007
boundary of an organism, quantified as the amount (RZJ&. fih, B72&) THIATIgERELLTEZILS
available at the exchange boundaries (e.qg., skin, N3, COFHIC(E. Bt REDLEFRIIBREDN D
lungs, or gut). This contact can be intermittent or D, #IESFEERE. SEE B LUKz
continuous. The total amount of exposure is FUTREZNS.
determined by multiplying the exposure time,
frequency and duration.
Concentration or amount of a pesticide (or agent) MESNICHARMI R E OSEE TR EY). R&E2E |4_EFSA, 2008
that reaches a target organism, system, or (sub-) () SEFICRIEIIEE (FLEESR) OEE
population in a specific frequency for a defined FrlFE.
duration [IUPAC].
Concentration or amount of a particular agent that FRESNTHAR (R E DSEE TR EY). R&Fe(& |10_WHO0,2017
reaches a target organism, system or (sub)population | () SERICEEIHFEDMEDEREFLE
in a specific frequency for a defined duration. =,

@-2 |BE—FEYE. 28R/ |Exposure to the same substance from multiple BHORLIR. ZFENISEUEADELE 6_WHO0,2011,
#ad<EEE(single sources and by multiple pathways and routes 9_OECD, 2018
chemical, all routes/ | The combined exposures to a single chemical across |#EHOEE (RO, K. RA) SLUEROER [10_WHO,2017
aggregate exposure) | multiple routes (oral, dermal, inhalation) and across (BIZE B, BRK ERE) (O3B —0ft

multiple pathways (e.g. food, drinking-water, FMEBENDESEEE,
residential). Also known as multimedia or route
exposure.

@-3 | #8(3<EE(Aggregate The combined exposure of a receptor (individual or  |#%(EKEE (EIANF(EER) NOE—DLFE |3_EPA, 2007

exposure) population) to a single chemical. The chemical can NDEEIE, {CEMEFEROFERNSF

originate from multiple sources and be present in
multiple media, and exposures can occur by different
routes and over different time periods. Under current

& EEOEARCIFTET BE]REMEN DD, B2 iR
ERICOISTIKENMECDS3. IR1ED EPA DTEET
(., FRFKEER 1 DDIEEMEDHZITZRELTL)
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EPA definitions, aggregate exposure does not Bz BREYRAI(CEHENZW, 18U 2 DL ED(L
translate to cumulative risk because it addresses only | F¥EICOVTHIIKEE2EHENEEZET. RiE
one chemical; however, combining aggregate DRI N HERL TEB.
exposures by addressing two or more chemicals
would constitute a cumulative risk assessment.
The demographic, spatial and temporal characteristics | B:ETZINTOEER (Bm. K. FEETOFE |5_IPCS/WHO, 2009
of exposure to a single chemical through all relevant | . BiZERE)  BIRIE (RO, KE. IRAR
pathways (e.g. food, water, residential uses, &) ZNUE—DIEEMEAGEDAORETE
occupational) and routes (e.g. oral, dermal, 8. Z2R. RERERVYF I, FRURD(GE—D(EFIE
inhalation). Aggregate risk is the risk associated with | ADEOIEIR/FFIR(CBIETZURY
multiple pathways/routes of exposure to a single
chemical.
Aggregated exposure includes all routes, pathways, |#(FECFFEDLFMEANDINTORE. & |7_SC, 2011
and sources of exposure to a given chemical. . F<ERENSEN S,
The combined exposure of a population to a specific | #E#OEEEIR. FENHNFEDEF(EANNYY | 11_ATSDR, 2018
agent or stressor via multiple relevant routes, —\DEE
pathways, and sources.
Exposure to the same substance from multiple BHORLERS JUERORIICLIE—EAND |13_EFSA, 2019
sources and by multiple routes (OECD, 2018). (F<#E. (OECD. 2018 )

@-4 | RIE(FE(Cumulative |Cumulative exposure: Defines the aggregate i TRUIZ"Aggregate exposure"HMEE DL | 5_IPCS/WHO, 2009

exposure)

exposure (see above) to multiple chemicals.
Cumulative risk is the combined risk from aggregate
exposure to multiple chemicals (and may be
restricted to chemicals that have a common
mechanism of toxicity).

FUEDIHEOHIEEE, FEBOBEXN X LEFF
HEFME(CRESNZHEN DD,

Cumulative exposure, in EU terminology, means
repeated exposure to one and the same chemical
from the same, similar or different sources via the
same or different routes of exposure. In a wider

EU OFFEETIE, RIBEEELE, AU, /LD, $H3
WEEBBEERRNS, B0, HBVNIELOIRERS
TO. E—OREUVEZMENDEDRUDEEZE
K93, LVWEKRTIIEBDEFMENDESE
BrEIna.

7_SC, 2011
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a5 FAEE & (EX) E& (RER) + 5-1 LOXFHG
sense, it includes combined exposure to multiple
chemicals.
Combined exposure to multiple chemicals by multiple |#EEDIRIRICLDIEEDIEEMBEANDEEFEE. F | 13_EFSA, 2019
routes or combined exposure to multiple chemicals by | fe(3B—D#RERIC L DEE DL EMBEADES (I
a single route. #=o
@-5 |#EA(EE(Combined |exposure of the same person to the same substance |ARADERZFIEZNTLT. FERICYEESE |8_IRC/EC, 2014
exposure) in the same setting via different routes of entry into | ER3&mEH5. BIVIKR TRIUE M REUECFK
the body or from different products containing the FESNBE, INIF"aggregate exposure"EFEE
same substance. It might be considered to be THIEHHEIRLID.
synonymous with "aggregate exposure".
Combined exposure includes all routes, pathways, BHOCFMEADINTORES. 2. (F<EEIRN | 7_SC, 2011
and sources of exposure to multiple chemicals. EX UG
exposure to multiple chemicals by a single route and | BE—0DRIRICLDEEDIEFEMBEADEEHLUHE | 12_0ECD, 2018
exposure to multiple chemicals by multiple routes, DR RIC L DIEE DI FEMENDFEE. 1 DFE
from one or multiple sources of release and/or use(s) |(FEEDIEESLV/F(EEIEENSDEE
@-6 |EHOILFMEBEADES |exposure to multiple chemicals by a single route and | EE—#ZEENSDEEDLEMBADFKESLUE |6_WHO,2011
($<F&(combined exposure to multiple chemicals by multiple routes. ORI DEE L ZYEADEE
exposure to multiple | Exposure to multiple chemicals by a single route and | B—DfRERICLBHEERDILEMENADFFEEESD | 10_WHO,2017
chemicals) exposure to multiple chemicals by multiple routes. It |#ZI&ICLBEEDILEBADEEE, BEENS LU
covers both temporal and non-temporal co-exposure. |3ERFREIFIIEEEOMSZH/N-9 5, AXE (L. EK
This document is focused on exposure to multiple RKENTUIAEEOEE (BFREHEEEE) A
chemicals through drinkingwater (temporal co- DIIKECERZHTTHE., &4 zEBELTHEZ b
exposure) and has abbreviated the term to ‘chemical |ZE&¥)] LBEEELTULVS,
mixtures’ throughout.
@-7 |REEE(Integrated |- - 14_EPA, 1994
exposure)
@-8 |[EBF(E<EE(Concurrent |interpreted as potential human exposure by all IRTORGRUIRRS ((A4)) | BARIBLUHREE 2_EPA, 2002 (#05R :
Exposure) relevant pathways, durations, and routes that allows | (AR) (CLZDBIEREMODEELFRREIN. Y | EREZEEEREHRE

one chemical to add to the exposure of another
chemical such that the total risk is an estimate of the

AIEEME 2 DIEFNBADEEEDEFTICIDHE
ESNBLI(C, —DDOYMBEDEFLENBIDIE DIFS

BRERYILD5I A, —EHME
IF)
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a5 FAEE & (EX) E& (RER) + 5-1 LOXFHG
sum of the exposures to the individual chemicals. This | B(CIIEEN%. CNICE ARNEAE0ORBEN SR
includes simultaneous exposures as well as any E0RB\ENOVINMNCED. BICURTHRINCESL
sequential exposures that could contribute to the 22 ERFICEDOM, EHEKENZENS.
same joint risk, either by overlapping internal doses
or by overlapping toxic effects.
Probability of any defined harmful effect occurring BHOHBOAN_IL/ERZHEBIZLFY)ERE |4_EFSA, 2008
through a common toxic effect associated with ADFEEFEEECRET . INTORERIBS LU
concurrent exposure by all relevant pathways and RIB(CLPHBEOB U ERBU CELZBERE
routes of exposure to a group of chemicals that share |DBEJAEME?.
a common mechanism/mode of toxicity [IUPAC].
@-9 | (I<FEHARI(Exposure The total length of time over which an exposure ([FENEECDHRFRITHD., 1214 (F<ERAR #8428 |3_EPA, 2007
duration) occurs, given in years for chronic exposures. Unless | T3, FRINNIEFANSIENTROED, k18
time-weighted averaging can be justified, repeated (I EE(FEARIZ (S EEDRIAN SR T £ TORARIE AR
exposures should consider duration to be the time IRETHD. HIZE BEANMEFEC 10 543/8.
period from start to end of the exposure. For 350 B/, 8 FRHEMUIIGS. (F<EEHAMHE 8
example, if an individual contacts a chemical 10 FHETH?.
minutes a day for 350 days a year over 8 years, the
exposure duration is 8 years.
@-10 |(FERRI(Exposure How long a receptor is in intermittent or continuous | #R(F<EEMEEME LR RVE(LEHR(CIERAL | 3_EPA, 2007
time) contact with a chemical over a day. For example, if an |[UTW3EEE (1 B) . BIXE BAHD 10 9O/,
individual is in contact 10 minutes a day for 350 days |&f 350 Hf#. 8 FERIChHIzo>TIEALL TL\15%
a year over 8 years, the exposure time is 10 A, [FKERFREEL 10 3/HTH?.
minutes/day.
@-11 |(IFEHARI(exposure The time of continuous contact between an agent and | (F{EREF (IS E OBV R IEALIFA, 4_EFSA, 2008
period) a target. [ISEA]

! CoXARTE. BUERF2EI2Ea(AEME) | FEREOER2EINRUD FENCEERLRMEEM(GEIE) AORENSELZURITHD, HENUZIEILEENZIEER
EUTWS, [RIEURTIEVSHEE. —AERCHEHOREADRENSEUDIAVZIETIHE(ERIN LN DI AXIRTE. LOEMARNICE. RCEREFZHEIEEY. TG UOIERER

AT INERIEAEF LI EEMNDESIRENSELSURIEIET.
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a5 B & (EX) E& (RER) + 5-1 LOXFHG
@-12 |(I<FESBE (Exposure How often a receptor is exposed to a chemical over a |#(IKEEMEEMEICIBMHENICIIEINZSEE, |3_EPA, 2007
frequency) year, for chronic exposures. For example, if an Bz (E, BAMEEEIC 10 53/8. 350 BfE/
individual contacts a chemical 10 minutes a day for |, 8 FRHEMULIGS. (F<EESEE(E 350 H/&F
350 days a year over 8 years, the exposure frequency | Tid.
is 350 days/year.
@-13 |2>4% K (Contact) The connection between a receptor (person) and a TEK (N) LEEME (BIRE TIB. K, Fz |3_EPA, 2007
chemical (e.g., in soil, water, or air). Contact can be |(FZExRH) DR, IHEHLSE. EHRHRIGS ERTHTHY
continuous (constant) or intermittent (e.g., only BIgE (BIXE 1 BFEEEEORIORI 4 DR
occurring at discrete times during a day or season). ([COHFETD) h'd.
@-14 |BIAER (Initiating A condition involving more than one chemical that (1) #w#HoRLR/ME. (2) EFWMER |3_EPA, 2007
factor) catalyzes a cumulative risk study, such as (1) multiple | EQBIEMEZ(EHETEME. (3) IFEOEHCH
sources/releases, (2) measured or inferred chemical |(}3%&EBRE, RBIBVRVRERZ(EHE T HEFDLF
concentrations, or (3) illness in a given population. MENES T DIRAEE,
@-15 | 2M4(F<EE(acute A contact between an agent and a target occurring FERICHEIKEBOBOEALT, B 1 BRED |4_EFSA, 2008
exposure) over a short time, generally less than a day. (Other  |fERFEITRAELFT . ([FEHAFKEE I EEHLS ]
terms, such as “short-term exposure” and “single REDMBDAFEBERINS. )
dose,” are also used.) [ISEA]
@-16 |'BMH(E<EE(chronic A continuous or intermittent long-term contact FEREARSEEBE ORI OERN F IR |4_EFSA, 2008
exposure) between an agent and a target. (Other terms, such  |#&ft, ((RAAKEIREOMOAFELHERAIN
as “long-term exposure,” are also used.) [ISEA] %, )
@-17 |{EHY(intake) The process by which an agent crosses an outer FERINRCUBEE(FRAICL DT, (F{FEXREZE |4_EFSA, 2008

exposure surface of a target without passing an
absorption barrier, i.e. through ingestion or inhalation
(see dose). [ISEA]

1B 5181z,
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& 5-7 BERICBEIIAEER

BS B & (EX) E&E (URR) & 5-1 LOXIE
®-1 |[(FERIE(Pathway of |[the physical course a pesticide takes from the source |{bLF¥IBHIRERNSERCEZETREDVIENL |2_EPA, 2002 (F0:R :
exposure) to the organism exposed (e.qg., through food or R (BIRE BEEP0ERIKOER. FZEREAN | EmMTEEERRSHAR
drinking water consumption or residential pesticide TOREMERZFBHLT) 2L\, R4 LD51F)
uses).
The physical course a pesticide takes from the source |EBENFEERNSEEINENCEDVIEMIRIE |4_EFSA, 2008
to the organism exposed (e.g., through food or (BIZE. ER/ERL BREDK, FETOFREFIOE
drinking water consumption or residential pesticide BZENLTC) .
uses). [US EPA]
The physical course a chemical takes from the source |{6E¥IENIRERENSEEENZEYICEZYIEN |8_IRC/EC, 2014
to the organism exposed (e.g., through food/feed, RIg (B (E, Baa/ERL BRRK, BEEMREZN
drinking water, emissions etc.). L) o
®-2 | (FERIE(Route of the way a chemical enters an organism after contact |{bF¥)ENEAE. SARICAZRE (BIZ(E. BO |2_EPA, 2002 (F05R :
exposure) (e.g., ingestion, inhalation, or dermal absorption). EEL IRA . FREIRIN) Z0\D, BEREZeEERESHRAE
BREYLD51F)
Means by which a chemical enters an organism after |{bZE¥ENEFBICEARRNICADZILZEIKRT D 4 _EFSA, 2008
contact (e.g., ingestion, inhalation, or dermal (B, RO, IR BREIRIY)
absorption) [IUPAC].
LEEEREEk LEecERk 8_JRC/EC, 2014
®-3 | (FERIE(exposure The way an agent enters a target after contact (e.g., |#E(IBEHCIKETZHE BHIZTRO. RA. ¥ |4_EFSA, 2008
route) by ingestion, inhalation, or dermal absorption). [ISEA] | )
®-4 |(FERIE(Exposure The physical course a chemical takes from its source |{EZYIBENIKERNSHIIEBRICEDETOYIIE |3_EPA, 2007
Pathway) to a receptor. If an exposure is occurring the exposure | FIFRES, (FCENFKEL TVDIRSE, (FEREDT

pathway is considered complete. The elements of a
complete pathway are (1) a chemical source (e.g.,
waste lagoon) and mechanism of release (e.g.,

RTHEEEND INTOFERFBOERLRDIE
D, (1) {EFMELREXNZXL (B : BEYS
J=2EREXN-XL (BF., =2HE) ) . (2)
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volatilization or leaching); (2) contaminant fate (such |EZ¥)EBE0EIEE WIBNE(JMEFENZE(L) LIR
as physical or chemical changes) and transport 1B (ZERL K TIESE) 2NUELX. (3) (IKE
through the environment (e.g., air, water, and soil);  |RA>MRA >~ FREHWIEENIKERBAREL
(3) an exposure point, or the location where the (FEEARDOVITNNEIEAIT DI, (4) ([FEER
receptor comes in contact with either the source itself
or a medium carrying the chemical; and (4) an
exposure route.
The course an agent takes from the source to the (FERENSHIEEE (CEDE T ORI, 4_EFSA, 2008
target. [ISEA]
®-5 |(FERIE(Exposure The way a chemical gets inside an individual who EELUIE AN OARRAEZMEN AR (5l :  |3_EPA, 2007
Route) comes in contact with it, e.g., inhalation, ingestion, or |I&A. #2. KERIX)
dermal absorption.
®-6 |[#EE&/\H—R(combined |hazard from multiple substances by a single route or |BE—0DRIZCLZEEDYIENSD., FIEHEEDFE |12_0ECD, 2018
hazard) from multiple substances by multiple routes, from one |B&ICLDEEDMENSD., BH—F(FEED(EE
or multiple sources of release and/or use(s) BROEKV/FBEEERENISOBEE .
®-7 | #REENRIIA An AEP is the assemblage of existing knowledge on AEP t(d. EMFEN. {EFNELUIRNCE T, |13_EFSA, 2019

(Aggregate Exposure
Pathways (AEP))

biologically, chemically and physically plausible,
empirically supported links between introduction of a
chemical or other stressor into the environment and
its concentration at a site of action, i.e. target site
exposure as defined by the National Academy of
Sciences, USA. It may be relevant to exposure
assessment, risk assessment, epidemiology, or all
three. The target site exposure (the terminal outcome
of the AEP), along with the molecular initiating event
from the AOP, represent the point of integration
between an AEP and an AOP’ (Teeguarden et al.,
2016).

TREREY (CZRFENTALEME X (FZDMD AN
EFOERIBADEALAEREMIICBITZTDIRE. T
ROBKERIZETHTI—(CEO TERINAZN ST
(FEELOREMCEITZEIFOAIOERETHD.
CEEEHI. YRV, &F . £I2(EINSIATICR:E
IBOIREMEN' DD IZBIVEPALEEE (AEP DERAEHE
£) (X, AOP oD FHIRIGEREEEIC. AEP &
AOP’ (Teeguarden 5. 2016 ) DfiE&mzEx
ER
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EFR

act at the same target site. In other words, it is
assumed that each chemical behaves as a
concentration or dilution of every other chemical in
the CAG (or chemical mixture). The response of the
combination is the response expected from the
equivalent dose of an index chemical. The equivalent
dose is the sum of the component doses, scaled by
each chemical’s toxic potency relative to the index
chemical.

VRN &2 DEFEWEL. CAG (FHMEF
MEESY)) AL MECLDRMRESNTY
B, FERFFBIRENTVBLITHDEFIEMREENT
W3, BEAROKRITE, EREFMEOFMARED
STREENZRIETHD. FMAE. 22 DEFH)
BoSMEN DR MBI BLERTEUT
ESIZ. BRREROHAZEDHTHD,

BS B & (EX) E&E (URR) *& 5-1 LD
®-1 |FHZ=(Dose) The amount of a chemical that enters into the body |ARICAZEENENE (E5EN3. E£EENS. |3_EPA, 2007
(from being administered, taken, or absorbed), FRFMUNSNBCENS) T BEFIAEOFOTSA
usually expressed as milligrams of substance per LIhOMBDOBEEELTREIND IBFRERDIEE
kilogram of body weight. If the exposure surface RENRINEEE THd%E . AEERINEZ/ED
crossed is an absorption barrier, the dose is an IAHFRAETHD; ZNLINIERE THD. A=,
absorbed dose/uptake dose; otherwise it is an intake |flO{EEYE. KHEHETE. EYENICEELRTH
dose. The dose represents the amount available for  |#AREEDHEBEIER(CFIABIEEREZRL TS,
interaction, e.g., with other chemicals, metabolic
processes or biologically significant receptors.
Total amount of a substance administered to, taken ¥, TEeErRE (H) £HA%R5EN. N5 [ 10_WHO,2017
up by or absorbed by, an organism, system or EDAFENFTFIRINESN DB DL E.,
(sub)population.
®-2 |FZAENN%(Dose the Agency's assumption when evaluating the joint BHFHCFEML. BURREPITIERS 210 | 2_EPA, 2002 (F0:R :
additivity) risk of chemicals that are toxicologically similar and BOURVEF 2T T 2BRD EPA DIREZWVD. E | EmMETEEEFERESHAE

FRSRINLDOZIA. —BME

IF)

Dose additivity is applied in the case of chemicals in a
mixture that act by the same mode of action and/or
at the same target cell, tissue or organ and differ only
in their potencies. Commonly used dose-additive

=AM BICIEREFES LU/ EERUERN
RS, HREE(IBRE TIERL. TR OHNER
ZEEYTPOIEEMEOSEGERINS, —A%HY
([CEBLBNTWSAEEMEITEAICE. /\H-R(>7vIX

10_WHO,2017
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methods include the hazard index (HI) approach (sum | (HI) & (BBBRI>RRA>MNITITREMDDIEL
of the ratios of exposure of each component to a TLLOSET-HIESR) 2 DDEHUEFENGE
health endpoint - see HI method) and two index (IEECEME I I 2B DS THELNCRAT —
chemical approaches (sum of the doses of each Eniaga. RURIS/FE SRR I DN TED
mixture component that can induce the same SEEYIRR S OFE0EET; 18Xt Hili{RER-RPF &
response/effect, if appropriate scaled by their toxic JUBMHEMFRE-TEF £2S0R) i'Hd.
potency relative to the index chemical; see relative
potency factor - RPF and toxic equivalency factor -
TEF methods).
®-3 |FH=ZENE(Dose The process by which the doses of individual Ba P OE L2 M EEMEDIRSE255TUT. £ |3_EPA, 2007

addition) chemicals in a mixture are summed to represent an |AMREEYIORSER2XRI IO, CO7TO-F
overall mixture dose. This approach assumes that the |(JEFEYIEDOSHENFEBLTED. ZNENIESY)
chemicals are toxicologically similar, with each POIEFEEMBOENNEUEFRIRELTHDEI
behaving as a concentration or dilution of an index EZRIREL TS JREYIOREE. RELFEE
chemical in that mixture (effectively as a senior or (CXTTBFEDFHRENSROENTAE 2 DYIEDESE
junior clone). The mixture dose is estimated by FE2DRELENERLTRIEEAN S,
summing equivalent doses of the individual chemicals,
which are determined by scaling the toxic potency of
each to that of the index chemical (see index chemical
and hazard index).
As above for concentration addition. Dose is the "concentration addition”(CDWTEREERTH B, 13_EFSA, 2019
exposure metric used in human and animal health risk | FH£(&. £ MSLUEIDARERIZ VM, HLU—3B
assessment, and for some ecological species. Dose DA REFIIFE CERIN3(IKEE THD. FA=E
addition is used as the generic term throughout this  |(&. AHAIVAXELEZBLT—ARIFEELLT
guidance document. All components in a mixture ERAEINS BREMHROIRTOKRDEEWNAHRIRS
behave as if they were dilutions of one another NTLBLIIHDFED,

®-4 |EEN& A component-based model in which the components | #BRYINEHEOEFZHE T 2LL TIRNDNZ I R—+% | 13_EFSA, 2019
(Concentration are treated as if having a similar action. The > I=ZET ). INEDORTIDEHEHR A THB.
addition) components may vary in toxic potency. Components |5 (3. ZOEREESHEOMRSICLHIL TESRZE(C

contribute to the combined effect relative to the ratio
between their concentration and toxic potency.

F593, 2E(F. in vitro iERTHE(CRNH>TH
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Concentration is often the exposure metric used as a |LSNB(IKEIBZETH, £REFNIRIFHETH—
proxy for dose in in vitro studies and also commonly |#%#IICALSNS,
in ecological risk assessment
®-5 |AEEENE Dose/concentration-addition occurs when chemicals in | B2/BE N CEEMTROLEYIENRUMLE |7_SC, 2011

(Dose/concentration-
addition)

a mixture act in the same way, by the same
mechanism/mode of action, and differ only in their
potencies. Dose/Concentration-addition implies that
the effects of exposure to a mixture of such
compounds are equivalent to the effects of the sum of
the potency-corrected doses of each component
compound. In ecotoxicology the most frequent
exposure pattern is through the concentration of the
chemical in the environmental compartment (water,
air, soil), not through food. Therefore, concentration is
preferred over dose.

JVERHF(CEDEULSICIERL. ZDRESDHNER
BIHRICHID. AE/RE-MER 20L58165
MOESVNADELEOFZEN, BARDEEVORN
ROMETHIEVCAEDEFTOFELRAF THI
EZBIRT 3. £RESHEF TE REREEDEE
JI=UEBREENTT DO TER RIBIV/N—MX>
b Ok ZER TE) POEFMEBEOREZNTS
BDOTHD. UIhH T, AELDEREDHINELL
(AN
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@-1 |IRUNEZ(Absorbed The concentration of a chemical inside the body, upon |AAREZTTU THARICERDIAENZEESDARRDIEFY) | 3_EPA, 2007
dose) being taken in through an absorption barrier, e.g., skin |B0EE ([AZ£15M8) .
absorption, ingestion (see dose).
@-2 |REBAZ(Internal The dose of a chemical inside the body. Depending on |{ARLFEMEDRE. 7—IDMHECISUT. N |3_EPA, 2007
dose) the nature of the data, this can be expressed as (1) |(& (1) TTOAEFEMEORIRINE FULEMED
the total absorbed dose of the original chemical (also |M(EN3) . (2) EEETORIESYIORE
referred to as the parent compound), (2) the E. () BMENCHEERMCEIORE. L
concentration of the parent compound in target & (4) ZWREPOBEZENCEERMEERE
tissues, (3) the total amount of the toxicologically DEEBLLTERIUNTES,
active metabolite, or (4) the concentration of the
toxicologically active chemical species in the target
tissues.
@-3 | M2FL4FIIR The sequence of events at the cellular and molecular |{EZMBEAOEER(CEERICZS|ISERIIHE |3_EPA, 2007

(Toxicodynamics
(TD))

levels leading to a toxic response following exposure
to a chemical. This involves the processes underlying
the effect severity, reversibility, recovery, and adaptive
response. (See the general term pharmacodynamics,
which was developed for drug studies. Although the
TD term is often used in risk assessments of
environmental chemicals, pharmacodynamics could be
a more appropriate term for certain chemicals, e.g.,
essential metals, depending on the exposure levels.)

BLUODFINRITO—EDER, NICF LEDE
RE. BJ&E, EESSCESIGEORRE35TT
TANEEND. (REEFMEDOVATFHEmICLIEL
(FARVSNBN (FLELNIUGUT, FEMLFY)
B BIREHRER) (CHUTEEDFNLDEY]
RAEEERDSD. )

Process of interactions of toxicologically active
substances with target sites in living systems, and the

ERRCHITZEMZNTEIEBYBARNER I
ORE/ERDBE. BLUOBEERZEI5TETF
B LUERFRIRER

4_EFSA, 2008
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biochemical and physiological consequences leading to
adverse effects [modified from IUPAC].
52 EFSA,2008 t[EIHk 52 EFSA. 2008 t[EHk 13_EFSA, 2019
@-4 | MM2IFRT1IR The characterization and quantification of the time HARCHIFDRIN, 1. E (FEEARZE 3_EPA, 2007
(Toxicokinetics (TK)) |course of absorption, distribution, and metabolism (or |{t) BELMEARNSOHEL (FZEHEH) DOFRFE
biotransformation) in the body and elimination (or {EDIFHOTEEZIL. (RBIEFEYEDOURVFEAT
excretion) from the body of a chemical taken in. (See |[(CURUIFRLSNZH. (FKELANIUTEUT. FFED
the general term pharmacokinetics, which was {EZE. FIZENBEERECHU T EYPEIRED
developed for drug studies. Although the TK term is | ANEDEYIREEELRDS3. )
often used in risk assessments of environmental
chemicals, pharmacokinetics could be a more
appropriate term for certain chemicals, e.g., essential
metals, depending on the exposure levels.)
Process of the uptake of substances (e.g., pesticides), (1) & (BIXEEFE) NMERICEDIAFNZE |4_EFSA, 2008
by the body, the biotransformations they undergo, the |#2. ENSHZ I 2EARZAL. B OFRCFEY)
distribution of the parent compounds and/or BHLY/FERFDDOD . BLUREORRB(C
metabolites in the tissues, and their elimination from |#:3ZNSOEANSOHER, 2) TOLADIAZ.
the body over a period of time. 2. Study of such
processes. [modified from IUPAC]
52 EFSA,2008 t[EHk 52 EFSA. 2008 t[EHk 13_EFSA, 2019
@-5 |EHZF The study of the biochemical and physiological effects |EMDENFENSIUEIRFHWEREZO/ERYE | 3_EPA, 2007
(Pharmacodynamics |of drugs and their mechanisms of action, or what they | . FREEMHNEARCRFIIER (B EEME
(PD)) do to the body (see toxicodynamics for the parallel DA TR DI DEEENREZSER) (CRT DM
study of toxic chemicals). o
@-6 |EEHIER The study of the absorption, distribution, metabolism, |ARBIMARINSOZEYIOIRIN., 5370, 1. HEH | 3_EPA, 2007

(Pharmacokinetics

(PK))

and excretion of a drug in and from the body (see
toxicodynamics for the parallel study of toxic
chemicals).

SHEFMBEOLITATRODOSEEEZ R
3) (CBEIBA5R.
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@-7 | ADME(absorption An acronym in pharmacokinetics/toxicokinetics and EYENRE/ NS DFRT( IR BREUICIRIR, 530, |12_OECD, 2018
/distribution pharmacology/toxicology for absorption, distribution, |fEBLUVHEHICRIIZEIBY /B F0IRFE, L
/metabolism metabolism and excretion; describes the disposition of | AN TOEZE/{tZ{LEVMDIRBEZCIN I D, N
/excretion) a pharmaceutical/chemical compound within an 54 20TOCREINT, EW/AMELEMELAILS L
organism. The four processes all influence the UHERBAOZY) S EEOBNREICRZEZ XIFU. Uich
drug/chemical levels and kinetics of drug exposure to | TY{ELEVIDHRES JUEIRE R /F M FHVE (R
the tissues and hence influence the performance and |&%X&(E9,
pharmacological/toxicological activity of the
compound.
@-8 |PBPKEFIL A mathematical model that estimates the dose to a RANDOIRIER, eSS AT ABODT. /X |3_EPA, 2007
(Physiologically based |target tissue or organ by taking into account the rates |l SLUHEMZZEBL T, RAEBEEEZIAD
pharmacokinetic of absorption into the body, distribution among organs | HE%#EE I 25 FET ). HEE(C(S. fEastiBi
(PBPK) model) and systems, metabolism, and elimination. It typically |ZZF91>2/\-M>RORZED, TN (FIZ (X&)
takes the form of compartments that represent DI L THEE SN, FIBFHARICEDIE
organs and tissues, linked by flow (e.g., blood) =, 5. MEBLUVESD ., Dicirss. KEERE
exchanges, with associated weights, volumes, flow BEEL TLVD. CNSDOHEAER PBPK 7 LI, (<&
rates and fractions, partition coefficients, and AR RE (CEHAL . BR2EME. AEHLUR
metabolic constants based on physiological studies. IRIMEDH ORI EDFFIEZIASINCT D,
These mechanistic PBPK models translate exposure to | (PBPK E5)UIEESYORBIHEE/ERICEIT 2%
tissue concentrations, characterizing tissue dosimetry |VEf##IZHETRENTEZN, EHOELRE%
for different species, doses and route extrapolations. [#i&3 2Ll NIA-FHEE(CLERT—HIE%2K
(Although PBPK models can offer insights into T&(CIENNT 3. )
metabolic interactions for mixtures, integrating
multiple contaminants greatly increases the amount of
data needed for parameter estimates.)
A model that estimates the dose to target tissue by BEREIEFN, YPRRMEENSLUELFRRE | 10_WHO,2017

taking into account the rate of absorption into the
body, distribution and storage in tissues, metabolism
and excretion on the basis of interplay among critical
physiological, physicochemical and biochemical
determinants.

RFEOHEEVERCEDIVT, ARANADIRIGERE
OO B LVERE. AHBLVHEEZE RIS
ZECLD, RN DREZHEIDET )L,
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PBPD EFI) PBPD modelling is a model that simulates the PBPD E5U>J (&, EZMEPIE (I FRIAESRED | 10_WHO,2017
(Physiologically-based |toxicological effects of chemicals in the cell or tissue in | fiIlGXKESNABEIERS 2L EMEIEEL T,
pharmacodynamic response to a chemical that is delivered to and RaFr(FHRECH I EEMBEOS I ERZ> 1L
modelling (PBPD)) interacts with the target site or molecular initiating —NIBETITHD,
event site.
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®-1 [3ELUEEYI(Analog(s)) |a generic term used to describe substances that are  |{bFBICEIR(CRIET 2 EERITHICAHLWSNS |1_EPA 1999 (FI:R :
chemically closely related. Structural analogs are —RYIR B THD. BERLELEME. L. |ERTEEFEREEHRE
substances that have similar or nearly identical FRFERUD FIESZR OMETHD. BEFEU | BREYLD5IF)
molecular structures. Structural analogs may or may |{E&¥(E. 28D, FE—EUEFENEE%Z
not have similar or identical biological properties. FOBatH). FIRWEEEHD.

®-2 |I->1>PM(Agent) An environmental chemical that could cause harm to |t ~DEEERZIERITBNOHIRBILFEME. (&D |3_EPA, 2007
human health. (More broadly interpreted, this term [LE(CARIRI DL, COREIR. RBREDEMFN
can include biological stressors such as anthrax and | ARwH—, JA XPBRREDYIIRHIZ MLyH —, B5
physical stressors such as noise and heat as well as | NCEHEUSNOFEZS|IEHIITANYY—250T
stressors causing impacts other than toxicity. This ENTED ANXE( ALFEME L NORBRADZZE
document focuses on chemicals and human health (CEERZEHTTVS, )
effects.)

®-3 |&HF(Biomolecule) | Any molecule synthesized by an organism, e.g., an EMCLOTERKEIND D F. BIREEEZRLAMDS>/\ | 3_EPA, 2007
enzyme or other protein. =1

®-4 |FLEIR(Source) The location of the environmental chemical(s) being |FHMlISN TVWIRIBIEFEME (BIR(EL BEFOE | 3_EPA, 2007
assessed (e.g., an incinerator stack or waste lagoon), |ZEVLEEYST—>) NMFEIBIHBAAT. {LFEWE
from which it is released and can subsequently be (FZINSHEEN., ZOEIRIEPZEHIXIND,
transported through the environment.

®-5 |ARLwH—(Stressor) A chemical that could cause harm. More broadly, this |EE%&EIRIEEMDHILFE., [LEICERIE |3_EPA, 2007

term also covers biological agents such as anthrax
and physical agents such as noise and heat. The
umbrella definition provided in the Framework for
Cumulative Risk (U.S. EPA, 2003a) extends to any
physical, chemical or biological agent that can induce
an adverse response, e.g., a chemical, noise, loss of
habitat, or lack of food or water.

BREDEMFHHERMBES LURZHLUEREDY)
HIERMELSD. RIEVAVOPHEHTFRESN
TV BENRERE. BERICEEFEI SIS
DHZH5PBYIER) . ALFRI T EFHIER.,

BIZEALEN, BE. £EHOREK, FEERP
IKOAREICE TR
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®-6 |HEE(Substrate) The substance to which another material attaches or |BIO¥IEMIBELID. TOYIENMERIZME. 1 |3_EPA, 2007
upon which it acts, for example an environmental Z(E BB CEMEE(EBERMER I 244D
chemical or biomolecule upon which an enzyme acts. |F. CNIEARDEEZRPAMDST> /NI B DSEESLIIC
This can be a chemical that binds to the active site of |#&&92{LFWETHB.
an enzyme or other protein in the body.

®-7 |)\Y—R(Hazard) Inherent property of an agent (e.g., pesticide) or &Y. FRErE () EANrE0RBICFEYEE |4_EFSA, 2008
situation having the potential to cause adverse effects |fZFARTRICIILEEINIZEIC. BE/ERZEIEHET
when an organism, system, or (sub-) population is IRJEEMDHIRIBILFEME (BIREEF) F&
exposed to that agent or situation [IUPAC]. WROBEE DR IE.
LEEEREEk LEecERk 8_JRC/EC, 2014
Inherent property of an agent or situation having the |4#). ZftEE (3) EEAMEAWECFKE |10_WHO,2017
potential to cause adverse effects when an organism, |SNIcEECEE/ER%ZSISERITIEEEDSHS/ER
system or (sub)population is exposed to that agent. | ¥IEF(FIRROEB ORI,

®-8 |[¥1E(Substances) Chemical elements and compounds, as they occur {EZTRBIMEEW THOT. BARICE(FELEIC |8_JRC/EC, 2014

naturally or by manufacture, including any impurity
inevitably resulting from the manufacturing process.

JOTELUZED  (RUETIENSHARICELDAHE

We=) .

a chemical element and its compounds in the natural
state or obtained by any manufacturing process,
including any additive necessary to preserve its
stability and any impurity deriving from the process
used, but excluding any solvent, which may be
separated without affecting the stability of the
substance or changing its composition (note that
'chemical' and 'substance' are used synonymously in
this document)

{EZETRBLUEDEEN THOTEHADIRE(CHD
BOFFRETIRICINEFENZED (CORFIAY
hTEd, MEFME IETE IFEETERINTL
%)

12_OECD, 2018

L&%51R

+E%5|A (OECD. 2018 )

13_EFSA, 2019
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®-9 |bhFVYIA7(Toxophore) |Substances that are capable of causing a toxic effect |HBMHFE%SISHRIMEL. BHZERIEEN |1_EPA 1999 (FI:R :
contain a structural feature or moiety that bestows RYFE (feature) F(EEPSD (moiety) %R |EmMTEEFEEESHE
the toxic property. This structural feature or moiety is | TL\%. COMBISHIRIHHEZ(IEB D (. —ARICRTY | BREMEDEIA)
referred to generically as the toxophore, or toxophoric | 747 (toxophore) &2\ HMHEEMEFD
moiety4. A toxic substance elicits its toxicity through (toxophoric moiety) F&#rens (Eb) . &
interaction of its toxophore with a biomolecular site ME. 2OV IAT7ERDE. HHIEZREOHIRECH
(e.g., receptor)5 in cells of tissue or organs to cause |3EEDFOIBAI (FIZ(E FBEFAK) CEco) &0
changes or alterations in normal cellular biochemistry. |#HE{EfAZELT. IEERHRECF(CE{LEIRS
These biochemical changes or alterations lead to FUCEDEDE N ZZ2 TS, CNSOELFENZEAL
disruption of the physiological process(es) the tissue |(d. #H#EOIBRENEOHEIBETOTAONELC DR
or organs perform and, ultimately, the toxic effect. D, ERARICIEBERZENEEL UL, Z<DIE
The toxicity of many substances, however, is not due |DEF4(E. A FOEMIEDEZNBAEE/ERIC
to a direct interaction with a biomolecular site. Rather, | £3EDTERL, BLSZ S, BEERAONY
the toxicity results from metabolism of a structural TAPANORENBEET D, BIEICORNBHHRES
substituent to a toxophore, which then causes the (&, VU, EVE g (bioactivation
toxicity. Metabolic pathways that lead to toxicity are  |pathways) &FEEN3.
often called bioactivation pathways.
®-10 |EM1ER(Toxic action) |Toxic action of a given substance is its interaction with | HEZ¥EBOSMH/ERLE. BHRZEICEZEYFM | 1_EPA 1999 (F0:R :
biological targets, to lead to a toxic effect. RN EDEEERZLD, BEmTZeEERESHRE
RREYLD51F)
®-11 |SMAEREMI(Site of |The site of toxic action of a given substance is the LMEBEOSHEEREMIE (S, HEMEEAEY)FR | 1_EPA 1999 (F0:R :
toxic action) anatomical or physiological site(s), locus, or loci at BENEOHBERAMECh, SMFECEZIREY |BEmTEHERESHAR
which takes place the interaction of the substance R FIZ(FERFZ R REIOIEZ D, R L051F)
with its biological targets, to lead to a toxic effect.
®-12 |EBEEEAoint Joint toxic action includes additivity and interactions. |#B&EM4ERICEMNEELABEERAN®S. NS0 | (ATSDR_2006)
toxic action) A weight-of-evidence approach is commonly used in | X#AT(E. SEEYIO2AELTOEHCHITZHEELE
these documents to evaluate the influence of Bz Ex g 3z(C., SERLOEH7TO0—-FH—
interactions in the overall toxicity of the mixture. AEHIICALASNTLD
®-13 |#E&1FFA(Combined The joint effects of two or more chemicals. 2 DL EOAEFEEDEER. 10_WHO,2017
action)
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®-14 |ESE4AER Substances that contain or are bioactivated to the BIURYIAY (toxophore) ZEUH. BIUMY |1_EPA 1999 (FI:R :
(Structure-activity same toxophore may cause a common toxic effect by |JA7(CEYIEMHLESNEL, HEOHIECLD | BRETEBERESHAE
relationships) a common mechanism. The relative toxic efficacy and |3HBOBMFEZSIEIT, BHEREZIRII NI | REWLDSIH. —8ME
potency7 among the substances in their ability to BVT, HXIRRE MR (toxic efficacy and | IE)
cause the toxic effect may vary. Differences in potency |potency) (S¥)EDORITRERS. $IHOHEEE
or efficacy are directly related to: the specific or . ROBIECEAFRUTVS  YBRICEREE
incremental structural differences between the DL ; INBOEVD, AR FOVERSIMIICEE

substances; the influence these differences have on  |UtHBE/ERI 3TV IATDRENICREIRE ; /F
the ability of the toxophore to reach and interact with |FZiEcIZBEBEOARENREED . — DM EDIEE

its biomolecular site of action; and on the intrinsic HICRELY BN LB OS e &%t I HE
abilities of each of the substances to cause the effect. |HBLUENSOBEHIBEENSBIERDICRE IR
The ability of two or more structurally-related 23, 18 —EME BRECIREN 3%,

substances to cause a common toxic effect and the
influence that their structural differences have on toxic
efficacy and potency are referred to as structure-
activity relationships.

®-15 | EENESEEAERS Computational tools that enable the toxic effects of {EZAEEDFEMCEDVWTUEEME OS2 FRIF | 10_WHO,2017

(Quantitative chemicals to be predicted based on an analysis of the |3Z¢%AIEEICTRETEY -,
structure-activity chemical structure.
relationships (QSAR))
®-16 |EWpEHEL Process by which a chemical or its metabolite is (LY EF(FZ2OREINE L FER ISR | 3_EPA, 2007
(Bioactivation) biochemically converted to a reactive intermediate. RCEHIEN 23812, HIZ(E 700NV AREANTR
For example, chloroform is converted in the body to  |ISMERREMARRS Y (BEMIALFEE2R/ELTED
the reactive intermediate phosgene (which was NTLR) ([CEHEN BEEYH T, HAEFW

2 BMIIhI— (B, toxic efficacy) (&, HIMBENFRIENS MR L% BISRITHDICREMNOTVIEENZWS, RABMIT(H— (maximal toxic efficacy) (&, FAEOEINNEEP
EROAREE (8FE) DIEARIIRISRVBEICELET 3. HHERT>Y— (BHRNA. toxic potency) (&, HBFELEBLAIL (FRIFAR) HSIEC 2BUREOAZTE, FRIFELELAIOEHE CHIEL
IeEBHREOAREIZDEHZ S, HMBHERF (relative toxic potency) (&, FHBEOHBMHHEIECED, FlOAZTE (FIX(E LD50. ED50) TERINZLBEDH /LRI 2HOD. 4 DYIEIC
BRENBFEBIANIERIGERL. OB (CEREINDIELBLAINFEEHASEOLEERZS,
3 ASTEOIMHBWVTIL, SEE (activity) EUVSHEEL. B (toxicity) LEZETH.
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historically used as a chemical weapon). In a mixture, |BENEDOEYNEHICREZR(E I LICEOT. BIDIL
one chemical can trigger the toxic effects of another | ZF¥EOFMHIERZFFEI LN DD,
by affecting its bioactivation.

®-17 |f#8(Detoxify) Diminish or remove the toxicologic effect of a HAIALEMEOHHER%Z. Db FEEEDRH | 3_EPA, 2007
chemical, e.g., by metabolic or chemical reaction with |FE(HMEFERIE (BESHIEIEEINZCEEHD) REIC
another (sometimes referred to as detoxicate). SO TRIEEIIPRET B,

®-18 |&5F(Induction) The initiation or elicitation of a certain response, HEORIGOFRIEFEFHEF BRRHSOH I, |3_EPA, 2007
which can be beneficial or adverse. The response can |BERIBEEHD. CORIGE. BEHISLUHHREL
be evaluated across a wide scale, from the genetic NIV SO EYILANIVET, ILEBEChD
and cellular level to the tissue and whole-organism TIHI T 2ENTED, HIZE. BZFLANILTE.
level. For example, at the genetic level the activity of |&i5>/\VEDIEME. FFEDELGFOFRIRIEINE
a regulatory protein can induce increased expression |FFEIRENTE. —FH. DFLALTE. (EEME
of a certain gene, while at the molecular level the DEARDFAOEEE. BRZFEL T, TORIGR
binding of a chemical to a biomolecule can induce an |EZIEINEEZN. FIRENICEEREERRE
enzyme to increase its reaction rate or initiate a series | (B@FZRRE) 265U —EDELFHRIG
of biochemical reactions that can ultimately result in | ZBIESERENTES,
an adverse health effect (such as kidney hyperplasia).

®-19 |##(Inhibition) The process by which a chemical that is not itself toxic | BHEORMEEYEN. BHEOHZBIOLEYIEC | 3_EPA, 2007

acts on another chemical that is toxic and makes that
chemical less toxic. (More broadly, this term means
the limitation or prevention of a certain response,
which could be beneficial or adverse. For example, if
the response is cell growth, one toxic chemical might
inhibit the growth of certain cells needed for a system
to function properly, while another might inhibit cell
proliferation that would otherwise lead to tumor
formation [e.g., @ chemotherapeutic agent]. For
mixtures, this term is often used to describe beneficial
inhibition as indicated above.)

YEFL. TDIEFMEOSMZE T30,
(RERICIBERBFIFETHND. FEDRIED
HIPRFEFBZERT D, HIRE RICHHRAIETE

THHA. HIBIHEFMER. RAECHEEE
BB RFE DR OB EZBEE I hbLn
RO BIOSHCFME (B AEFEER]) (35
BRZERIC DN S HERRLETEZ PR E I 2N B LN,
SEEMICOVWTE. COAERULEVIE EEDLSBHE
BIPPEEZECIR S BIEHCERIND, )
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When a component that does not have a toxic effect |[$FEDEYIRICHTUTE MR ERZR(FSIRVEDN. |11_ATSDR, 2018
on a particular biological system decreases the TOHRERICTITDE_DILEMEICLDIRNMNTDFS
apparent effect of a second chemical on that organ 7R EIHE
system.

®-20 |58{t(Potentiation) The process by which a chemical that is not itself toxic | BH4ORMEFMEN. BEDOHDFIDOLFEYIEC | 3_EPA, 2007
acts on another chemical that is toxic and makes that |fEFUL. TDILEMEOSHEEHZ IO, (L
chemical more toxic. (More broadly, this term means |EIC((IBRERZLIBEERHIRICDIEEZEIKT D,
the enhancement of a certain response, which could |;EE¥COVWTIHERENIBERIOZCIRT B8
be beneficial or adverse. For mixtures, this term is (CULIELIFALSNS, )
often used to describe an enhanced adverse response,
as indicated above.)
When a component that is not toxic to a particular BFEOEMRICIL TE DRV DN, EZORICK |11_ATSDR, 2018
biological system increases the effect of a second I3E_DIEEEOFERIERIEIHE
chemical on that system

®-21 | ZE1R(Receptor) The individual or population group actually or IEEME (ZEREIREZOEOTHIRIEDED THH | 3_EPA, 2007
potentially exposed to a chemical (receptors can be %) (CEBRIC, FPBENCEEENZEAE(ZE
real or hypothetical). For contaminated sites, various |5, SBRENITIBFATE. URVEIBDRTEZEZ
receptors are typically hypothesized to evaluate SIC, FRA IR BRCETE SN DRI IMER(CHT
potential risks under likely future uses, to help guide |3B7EMNIRY%Z M T BedC—RIARTESN S,
risk management decisions. In cases where real WEDALNILE (FIXE. BIREEEZSD) %
people might be incurring exposures (e.g., including | ZFTVW3AIEEMENDDIZE(CIE. INS%ZBAME(CET
cleanup workers), these should clearly be assessed. |{fiIRETHD,

®-22 |1E89fE2R(Target The biological organ adversely affected by a given IS EMEBFEEEMCL TR EZZ Iz | 3_EPA, 2007

Organ) chemical or mixture. EMERE.
®-23 |IIZIUIERR Independent action (response addition, effects MIZUIER (ISEONNE. 2hER0ONE) (& /EH |7_SC, 2011

(Independent action

(dissimilar action,
independent joint
action))

addition) occurs where the modes of action and
possibly, but not necessarily, the nature and sites of
toxic effects differ between the chemicals in a
mixture, and one chemical does not influence the
toxicity of another. The effects of exposure to such a

WFL BERICLHTRBIVEEITRRLN St
TEROMEBEEMINEESI RO FER TER
D, HEFMENBIDEFNBEOSIE(CREEE R
FERWMBECELD. COLIBREEMNDEEED
FLEL BRI EEVOFZEDEAENDETHD.
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mixture are the combination of the effects of each ROMEL ., EMPENRISDESTZIET; RIHD
component compound. Effects addition refers to the | IIE&(E, BERFHUZIOEETELD,
sum of biological responses; response addition means
the sum of probabilistic risks (for details see section
3.3)
Occurs when the mode of action and possibly, but not |:RE¥HFDILZY)ERTIEREFRNERD, 15E(C | 13_EFSA, 2019
necessarily, the nature and sites of toxic effects differ |&oT(E (WMIFLEESTERLY) SHEEBOME
between the chemicals in a mixture, and one chemical | BESMUNERD. HAEEYBEIMOLEYBE DS
does not influence the toxicity of another. The effects |M(CF2E%RIFERVEE(HEID. COLSIWESY)
of exposure to such a mixture are the combination of |[ADIKEOFE(L. FD (EEONNELEFEN
the effects of each component (also referred to as ?) DFEOHEAFEDETHS (Kienzler et al..
response addition) (Kienzler et al., 2016). 2016 &)
Occurs if chemicals act independently from each {EEMENEWNIEIZILUTERAT 35S, BEEE | 10_WHO0,2017
other, usually through discrete modes of action that | WCRFZEURMEBIOVEREREZN LT, FLEER
do not influence each other, or at different target ZIENHHRE, fBEE SRR CYER T 2B S(ICED
cells, tissues or organs. Do
®-24 |ERZ7723> Occurs when the modes of action and possibly, but EEYTPOCEERI TIERMEFENRERD, HEI(C | 13_EFSA, 2019
(Dissimilar action) not necessarily, the nature and sites of toxic effects d0TE (WIULEESTIERLY) SHIEROM
differ between the chemicals in a mixture, and one BEEMUNERD, HAEEMENIMUDILFIEDS
chemical does not influence the toxicity of another. H(CRZEZ R (FESRVEAI(CHECD,
®-25 |EHRERDZTIZA Describes the modes of action and possibly, but not  [}BE&E¥IHObEER TOIEREFENERSHE | 13_EFSA, 2019
(Simple dissimilar necessarily, the nature and site of the toxic effect, (C. COIERMERFEE. I UEESLIEIRSRVN, %
action) when they differ among the chemicals in the mixture. |fEEOMELEMIZERAT 3%,
Note Also referred to as simple independent action or
independent joint action or response additivity (EFSA
PPR, 2008).
®-26 |BEHERFEL 23> Describes the mode of action when all chemicals in BEMHROIRTOIENEN. BUAN=XL/VER |4_EFSA, 2008
(simple similar action) [the mixture act in the same way, by the same HEICLDBECLII/ERL. DRI DHNERDE

¢ BN U E A E I IR U EHE AR F R @RS O EITEN S,
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mechanism/mode of action, and differ only in their BOERMFZRT . CNSOEEYIDESINADE
potencies. The effects of exposure to a mixture of CEOFEF. TNTNORDOIERMIEMNROEST
these compounds are assumed to be the sum of the | THI3EIETEEIND,
potency-corrected effects of each component.
Describes the mode of action when all chemicals in SBEEMHROIRTOIEMEN. RUXHD=XL/YEF | 13_EFSA, 2019
the mixture act in the same way, by the same B (CEDEIUISI/ERL. ZDOIERDEEDHNER
mechanism/mode of action, and differ only in their B3GEOIERAKFEZRYT . {LEYEDESYIND
potencies. The effects of exposure to a mixture of (FLEDFE(F. B DVEFADSEE THRLESNIZRD
these chemicals are assumed to be the sum of the ROEETTHREEEEINS.
potency-corrected effects of each component. Note
also referred to as similar joint action or dose
additivity or relative dose additivity (EFSA PPR, 2008)

®-27 |BEURERREE Conceptually, an AOP can be viewed as a sequence of |#IZBI(C(E. AOP (&, RV E = (&HEH (IR |12_OECD, 2018

(Adverse Outcome events commencing with initial interactions of a 5. DFHIBER) (CBIFBAN AR FEERDF
Pathway (AOP)) stressor with a biomolecule in a target cell or tissue EDOVERMEBEERNSIAED. MF 32— EDH A

(i.e., molecular initiating event), progressing through | MR TEITL. BERERZBIST —EDIN
a dependent series of intermediate events and S NHRGENTED. AOP (I, FH{EHIEH LU T
culminating with an adverse outcome. AOPs are — R\ -ThTeRanse. BEM(C(E, 1 DOF
typically represented sequentially, moving from one | =AY SBIDF—A > MEFBBNURNSIERTHY
key event to another, as compensatory mechanisms | ((&EN 3,
and feedback loops are overcome.
L+Ec%5IH L+52%5|FA (OECD. 2018 ) ., 13_EFSA, 2019

®-28 |¥ZF+>% (Masking) When the components produce opposite or HBRERN. BUEMRICSTUTED., HDU\(EHEEE | 11_ATSDR, 2018
functionally competing effects on the same biological |HICEEEITINRELEL. HEOHRERHDSES
system, and diminish the effects of each other, or one |h. —ADOERMBSDNREZEINCT 255,
overrides the effect of the other.

®-29 |FB7I23>(Similar Occurs when chemicals in a mixture act in the same  ['EEY)HOLEWMEN, BUXHZXL/VER#ER(C | 13_EFSA, 2019

action)

way, by the same mechanism/mode of action, and
differ only in their potencies (EFSA, 2013a).

JOTRUISAERL. ZDREDH N R DIHEIC
40%.
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®-30 |EAXN=XL Detailed explanation of the individual biochemical and |EBMH/ER%ZEI5IEL DELFNSIUEIRFH |4_EFSA, 2008
(Mechanism of physiological events leading to a toxic effect EROFHMIRERA
action) This is a molecular sequence of events that produce a |4FEDEMFHIERZEISIBROD FONESI, |7_SC, 2011

specific biological outcome.

& EFSA,2008 £FElER

&€ EFSA. 2008 &[Efk

8_JRC/EC, 2014

Mechanism of action for toxicity is the detailed
molecular description of key events in the induction of
cancer or other health endpoints. Mechanism of action
represents a more detailed understanding and
description of events than is meant by mode of action.

SHEC I BERERE NAFEMORERI> R
RO MDOFFRICHIIDEBRBROFHRD FLA
IV TORBATHS. FEREBL. (FREFLDESER
2 SDFHACIRAEL . SRBAT BB,

12_OECD, 2018

Detailed explanation of the individual biochemical and
physiological events leading to a toxic effect (EFSA,
2013a).

SHERZEI5 T4 OECFHNS LUV EIRFR
FEROFFHHLERA.

13_EFSA, 2019
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©@-1 |BASHREZERU(No When a component that is not toxic to a particular BFEOEMRIL TEMZRIBVEDN, €DF |11_ATSDR, 2018
apparent influence) |biological system does not influence the toxicity of a  |([(X I35 kDB IR EZSIRVGEE,
second component on that system.

©-2 | &% (Toxicity) Inherent property of an agent to cause an adverse BEREMFENFEZS|SEIIMEBEOBEBOYF | 10_WHO,2017
biological effect. %,

©-3 |HBEOSHIERERF Common mechanism of toxicity pertains to two or HIBOSBMHHEL. BUEREARENICERICEER |1_EPA 1999 (FI:R :
(Common mechanism |more pesticide chemicals or other substances that HEFHNBROEHECED., EFORRIEBOS N | EMTEEFEREHRAE

of toxicity) cause a common toxic effect to human health by the |F&%IRIT DU L OEFEL(IMOYEBCEMFR |REMLDSIHE. —EME
same, or essentially the same, sequence of major 93, 2T, FHDOIRE(CHIEFENREBD (. 1E)

biochemical events. Hence, the underlying basis of the | &2 DL ZEYE(CDVTRIUNAEMICREL THD.
toxicity is the same, or essentially the same, for each
chemical.

pertains to two or more pesticide chemicals or other |EEBRAECFNESR (I05. EAMES) OFE  |2_EPA, 2002 (F05R :
substances that cause a common toxic effect(s) by U, FEEABNICREUBRICEIDHEBODS R EZ2 | EmTEHEFRESTHR
the same, or essentially the same, sequence of major |5|EECT _FEFE LOEFEL(IMMOMER. H | REMLDEIA)

biochemical events (i.e., interpreted as mode of OB OEREN S,

action).

LEeeER LEeeERk 4_EFSA, 2008
Pertains to two or more substances that cause a EEREWDF I (EE FORERICSTU T, FERE/CER |8_JRC/EC, 2014

common toxic effect to experimental animals or to BREE—FEAREN(CE—DIEFTHIBEDES
human health by the same, or essentially the same, |F&%Kk(EFd 2 DU EOYMEICREET B0, BEAL
sequence of major biochemical events. Hence, the RZEME BEEMECOVTEUN. FEARE
underlying basis of the toxicity is the same, or HICEUTHS.

essentially the same, for each chemical.

96



BS B & (EX) E&E (URR) & 5-1 LOXIE
©-4 |BMHREOSMI(Site of |The site of a toxic effect is the specific anatomical or | ZOIERMECAFEDRFRZIFMF(EEIRFHR | 1_EPA 1999 (FI:R :
a Toxic Effect) physiological site or locus (e.g., organ or tissue) at EMIFRIAIE (BIZE. BRE0MEM) ZU)3, BEREZeEERESHRAE
which the effect occurs. R ERYELOZI . —BBE
1E)
©-5 |#E&5 % (Combined Response of a biological system to several chemicals, |EIBFEZILEFIKEZD. L KOHDLEYEICHTT | 8_IJRC/EC, 2014
toxicity) either after simultaneous or sequential exposure. It |24 MFRORIG. AENE. RICINE. {BE/ERO
can take three possible forms: dose-addition, 3 DDOREENEZBNS.
response-addition or interaction.
©-6 |[#EAEEM(Joint The toxic outcome resulting from the interaction of a |2 DU LOEFMEBEOHREVERANSIRZETB 4D |3_EPA, 2007
toxicity) set of two or more chemicals. This outcome can be R, NSOERFHEMTOLEMBE OB HERRD
lower than, equal to, or greater than that predicted by | AIEEIEN 9.
adding the doses or responses of the component
chemicals acting alone.
©®-7 |#EAME/EH(Complex | The interaction produced by three or more chemicals |ftOABBE/ERDOER TREAN DN EBIC/EFT |3_EPA, 2007
interaction) acting together that cannot be described according to |3 3 DA EDIEFMECIO>TERMENZIEEER
other interaction definitions. (For two chemicals, see
pair-wise interaction.)
©-8 |#EZEAER(Synergism) |The process by which two or more chemicals together |2 DB EOEZEYIEN—HEICR- T, BFIRIIECL |3_EPA, 2007

exert an effect that is greater than would be predicted
by simple addition, which is usually defined as adding
the doses or responses of individual components. For
example, depending on their levels (compared with
those at which the toxic interaction is observed),
inhaling both carbon tetrachloride and acetone could
produce a more toxic liver response than would be
predicted from summing the individual responses.
Additivity must be clearly defined (e.g., dose or
response addition) to appropriately assess whether
synergism exists; care must be taken to understand
the dose-response relationships. For example, if

DT TFRIINBLDEARESHINREFIET 51812, @
5. B2 O OREPRISZIMNABILEERTRN
3. PIZ(E ZORE (BHEEERNEHENS
BELLELUT) (C&oTR ME(LRERETZ N Ol
FERAT B BLZ ORISEEETIDENS T RIS
N3L0EVBHEORIFRIEIEUSRIREHEN S,
HHFRIEANMFE S DNEN B EHIS BIzsh(C
(&, BN ZBRFECER LRI NERSRL (BIX
(. ASFRRIGOMNE) . BERICEFZIEMR
FRHDEBNBETHD. HIZE {LFENE
BRICAHEZ- BB THOEECRICOMNEZERY
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response addition were applied when in fact the B FERETFELDEERD, HEERERREIN
chemicals were dose-additive, then the result would | 38JEEEN BB,
be higher than expected and could be misinterpreted
as synergism.
Pharmacological or toxicological interaction in which |2 DL EOYIE(CLZEVFZEN, 842 O¥IE |4_EFSA, 2008
the combined biological effect of two or more DENTNOSFHOEMREFTHTEDVWTTFEEINDS
substances is greater than expected on the basis of | &DHAREFVFEIBFMF (IS HEFHEEER.
the simple summation of the toxicity of each of the
individual substances [IUPAC].
_FE2 EFSA,2008 &Rk 52 EFSA. 2008 &Rk 8_JRC/EC, 2014
When the effect of a mixture is greater than that SEEYIONRABINEC IO THEEINDZRLOA |11_ATSDR, 2018
estimated by additivity. Synergism is defined in the SVGE. BERERE BEERNMVEVOER
context of the definition of no interaction, which is CERASARMMEERERISHENME)  OXIRT
usually dose additivity or response additivity. The use |E&3N3. [HBEE] LVWSHELDE [N
of “greater-than-additive” is preferred over the use of |BR% E[E]3] EWVSAZEOFERAMNFELL,
the term synergism.
Toxicological interaction in which the combined SHFHNEBIERTHO T BEIMEBOEMFHRZ | 13_EFSA, 2019
biological effect of two or more substances is greater |Z0i{EAFEHEN. AEMEEERICINECED
than expected on the basis of dose addition or WTTFEEN3LDEREVED,
response addition (EFSA, 2013a).
Chemicals that interact to produce an effect greater  |#EIICEIVWTFRAENZU LORR%ZE5T LS |10_WHO,2017
than that predicted on the basis of additivity. Can also |([CHHE/ERI2MLEYE. BN, BAENNMNE T
be referred to as potentiating, supra-additive. (dNn3.

©-9 |[fHEfER(Interaction) |Generally, the influence or action of one chemical on | —#&(IC. H3{LEMENIMBOLFZYIEDOZEEIINER |3_EPA, 2007

the behavior or effect of another, which can be mutual
or reciprocal. In the environment, interactions among
chemicals can alter their physicochemical forms and
transport characteristics (e.g., increasing or
decreasing mobility and bioavailability). Within the

(CRUFTRAEAERT, BN FEEENLBEO,
RIEPTE. EFMEROBEERCLD. ¥pIE(E
FRFRELEXFE (BIX(E BEYECE T
FIAREDIENE(ERL) PEET BN BB, 4K
AT HAEFWENBID 1 DDIEFNE (5%
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body, one chemical can interact with another (or
others) to cause toxicity, increase or decrease a
response, or completely change the response
expected from the individual chemicals acting alone.
Both pharmacokinetics and pharmacodynamics could
be altered by the interactions of chemicals that can
target different organs or organ functions and can
result from simultaneous or sequential exposures (so
long as they are present at the same time within the
body, e.g., due to pharmacokinetic overlap). The EPA
has defined toxic interactions as being less or more
than additive.

WIEEDAMOYIE) LAEBEVERULT. 1% %5IEiEC
UIeh, RISRIERUIZD. BB TYER I 21E < D{bZF
MENSFEENBZRISZTRICEZDT BN D
. EYENRELFENF(F. BRDEEs0lEisDOEe
ERETBRENTE, ERFFLIGERNREE (K
ARICERFICTFIET BRDICHWVT. FIX(E, EENEE
NEROTVRHID) DFERECAEEMEDIEER
YERICEL-TEAL I 2 EIREEN DD, EPA ($EBHHHE
{ER%Z . ABNIMREDEIDDBRVNZVNETEERL TL
%o

Considered to be any form of joint action deviating
from dose additivity or response additivity, resulting in
a stronger (synergistic; also potentiating, supra-
additive) or a weaker (antagonistic; also inhibitive,
sub-additive, infra-additive) effect than expected.

REMEMSFSSEMBEEN SR T DH5DD
FREOHBWFREEZSN. FHEENSLDEH)

(183R8Y. 4B3RE0. BARINEY) HE5LV (FEHeY. PR
E89. THE. THRB) HERY,

Interaction describes the combined effect of two or
more chemicals as stronger (synergistic, potentiating,
supra-additive) or weaker (antagonistic, inhibitive,
subadditive, infra-additive) than would be expected on
the basis of Dose/Concentrationaddition or response-
addition.

BHOEEYEOESHNREEN. HE/EE O
BERIREONMNEICEDVWTTEINZL0EE

(HBZM9. BEY. BIEMIM) HEELY (Y. fE
=1, THEM. THEN) HERY.

Umbrella term for synergies (mixture effects greater
than expected) and antagonisms (mixture effects
smaller than expected). Interactions can be judged in
relation to additivity expectations derived from dose
addition or independent action

HERIEA (FRULEOESHR) HEHER (F
BLNSVEGSIR) OFER. HEER. AE

IEFIIRIZFRNSENNSHEINENSOHATS

BEDBMRTHIRIT B2ENTES,
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When the effect of a mixture is different from the SESYIORNEREN., B4 DD ORAE-RIGEFHICE |11_ATSDR, 2018
expectation of additivity based on the dose-response | DAEIIMENSORRFFIEERRZIHES. CCT. [3E4E
relationships of the individual components. In this BYEA] ELTOENNIEIFHRIREGTE THD.
context, additivity as “no-interaction” is the null
hypothesis.

In risk assessment practice, the term interaction is YZHmOEFTE. dEVEREVWSAEL. BBx |13_EFSA, 2019
used to refer to combined effects that differ from an  |BIRAETIVEIERBRZESIER. IRHEHEHL
explicit null model, i.e. dose and/or response addition. |/ £lc(dRIEDBNZZRIZ T BIHICHLSNS. 1
Interactions are categorised as less than additive BYERE. B TROED (ETUER. BREE
(antagonism, inhibition, masking) or greater than FA. XAFUVER) CAENNTH2E0 (HHERE
additive (synergism, potentiation) (ATSDR, 2004; US |F. HB&E/ER) ((DFEEINS.
EPA, 2007; EFSA, 2008b).
The situation in which individual chemicals in a SBEPOE 4 AEFEMEN. FEIMOEF | 10_WHO,2017
mixture influence the way the body responds to other |&I(CX T 2ADRITICEE%Z R (F IR HHEVER
chemicals present. Interactions can lead to under or | (ZURVDE/N\HMEZ(dBAFHIIC DIRN B BT BE 4
over-estimation of risk. b,
©-10 |BERNRBRBEER The negative outcome of a study of two or more 2 DL EOAEZEYEDHAIT T, ENSHAFTENIZL | 3_EPA, 2007
(No observed chemicals, which indicates that they do not interact at [N TIIEEERET . ZE2HFLEREDVINHE
interaction) the levels studied, to alter either behavior or effect. LSRRV LRI B ENREER. FIZ(E 4

For example, considering toxic interactions, if two
chemicals were administered together or coexist
within the body due to pharmacokinetic overlap (when
exposure timing differs), and if the effect produced
does not differ from that expected by the two
chemicals acting alone (which could also be no effect),
then no interaction would be observed. (Note: this
term was used to categorize study outcomes for EPA’s
Mixtox data base.)

MEEREZELT, 5L DO BN —HE(3%
5a3nan. £rEEERENER-O TVS (IFKES
1T HERBIHE) DIDIARNTHFIZINS
(E BUTEUDDERNEIRTIERI2 DD FEY)
BLIOTHIFINZEDEERSROVESE (RIEM
ROEIEEMEHD)  HEFREEREINLZVNEL
nme,

5 ZORIEEIF EPA O Mixtox F—A9R— 2D ERFER %D 4ET 3z (E A
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©-11

PAIZX
(antagonism)

The process by which two or more chemicals together
exert an effect that is lower than would be predicted
by simple addition, which is usually defined as adding
the doses or responses of the individual chemicals.
For example, copper has been shown to protect
against cadmium poisoning. Thus, depending on their
levels (compared with those at which this sparing
effect is observed), ingesting both could reduce the
combined toxic response predicted from summing the
individual responses. Additivity must be clearly
defined (e.g., dose or response addition) to
appropriately assess whether antagonism exists, and
care must be taken to understand the dose-response
relationships. For example, if dose addition were
applied when in fact the chemicals were toxicologically
independent (meaning response addition should be
applied), then the result would be lower than
expected and could be misinterpreted as antagonism.

2 DBl EofeEMENRISZERCUL T, ERI0REF
RSB ZNE T BEEL TERINDEMRNNEC
SO TFRENZLOEERVEIRZE5ITOER, 4l
Z(E HEHRIDLPBHNSIRETDENASHNCE
nNTW3zENs, INBOLAIUNTIECT (CORNEN
BIRINBINELEERUT) mAZEERTZET
B4 DRI EEETIBENSF RN EEE R
ISR EBRENTED, IETVERNMFIET PHE
SHELDICEHMET T 33BN ZIBFEICERER T D
ENDD, AERICEFRZIEFEIILSITRT 20
ENDd. PIZE. {CEMENSHEFRITIRIZLTL
ZEEC (AENMENMEAINLES) | BRIEFAE
LOBIRRD, FEIAEREL TERREN 2 I RE N D
%o

3_EPA, 2007

When the effect of a mixture is less than that
estimated by additivity. Antagonism is defined in the
context of the definition of no interaction, which is
usually dose additivity or response additivity. The use
of “less-than-additive” is preferred over the use of
the term antagonism.

SEEYIONRIEINEC IO THETEINZEDLD/NE
WBE,. IETUWER(E HEERNMRVEVSTESR
GBS (SFESARNMME (IR EAEME)  OSART
EFEIND, ALV OFERE. [HEE
A1 EVSREOERLDEEFEULL,

11_ATSDR, 2018

Toxicological interaction in which the combined
biological effect of two or more substances is less than
expected on the basis of dose addition or response
addition.

SHFHEBEERTHO T, 2 DU LB OEY)
FHFEOHEAEDEN. AERNEERISAENM
(CEDOVWTTFEENZLOENEVED,

13_EFSA, 2019

Chemicals that interact to produce an effect less than
that predicted on the basis of additivity. Also referred
to as inhibitive, sub-additive, infra-additive.

AINMECE DV TFREINZL0EDRUVGIREERS
ITHIHEEIERTEEYE, inhibitive. sub-
additive. infra-additive £BIFE(EN 3,

10_WHO,2017
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©-12 |{6ZEN7>5I=X The process by which two or more chemicals undergo |2 DU EDIEFMEMEZERISZRECLTERS1E | 3_EPA, 2007
(Chemical a chemical reaction to produce a different chemical, |ZE¥W&E%EKIZTOCITHD. TTOLEEBEDS
antagonism) which has a lower toxic effect than that predicted HRICEINE T DENS T RSN LDHEVEEE
from adding the toxic responses of the original BzE3%. COFHERE. tDEFEMBDSE
chemicals; this toxic effect might also qualitatively VEFRLENICERZOIREMEHD.
differ from those of the original chemicals (see
antagonism).
©-13 [{EZHERIER The process by which two or more chemicals undergo |2 DM EO{EEMBEMEERISEERCLTERSY) |3_EPA, 2007
(Chemical synergism) |a chemical reaction to produce a different chemical, |B%Z&MIZTOCATHD. TTOLEWEBEDB MR
which has a greater toxic effect than that predicted IGEDERERFEZDIAL. fERRBUNIEMNICE
from adding the toxic responses of the original ERZ3AEMEN DD,
chemicals; this toxic effect might also qualitatively
differ from those of the original chemicals (see
synergism).
©-14 |uEENI(Response The process by which the toxic response of each EEMTOEMEBEOBERIGEEETL. £ARRNE | 3_EPA, 2007
addition) chemical in a mixture is summed to represent an BYRISZRITOCR CO7TO-FIACEMEN

overall mixture response. This approach assumes the
chemicals are toxicologically independent, and the
toxic response can be defined as a rate, incidence,
risk, or probability of effect. For mixtures, the
response equals the conditional sum of the toxic
responses for individual chemicals as defined by the
formula for the sum of independent event
probabilities. For two-chemical mixtures, this means
the incremental toxic effect from exposure to the first
chemical is the same whether the second chemical is
present or not. (Response addition underlies the
standard process for estimating combined cancer risks
by summing the cancer risks of individual chemicals.)

YTV TE MR R (FITTERRHRELTED. 7
NENOIEEMBEOSHEOEETELTERSIN. B4
RISEHERE . FAEK, UR) ., WROEETERATHE
Thd. BEYIDBE. ICEE. HIZUA AR MESR

GBIt CERINZBHICEDZMTEE5TE—
9%, 2 DDEEMEBEDEENDIHE . KRYIDLZE
MEBEADFGEECL DB OB HEMNREN. 2 BFEOL
FUENMFES DNCBHRBEIL THRILZEKT
%. (ICEONEIE < DIEEMEDONAIRIEE
FTIBULICIDEEFRNAURIZETET DIHDIRAE
TOTZAOERECRRB)
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see dissimilar mode of action

dissimilar mode of action &8

8_JRC/EC, 2014

A component-based model in which the components
are treated as if having independent or dissimilar
action, i.e. by following the statistical concept of
independent random events. Application of response
addition requires toxicity data (e.g. mortality, target
organ toxicity) to be expressed as a fraction (between
0 and 1), i.e. the percentage of individuals in a
population, or species in an ecosystem affected by the
combined exposure or exceeding a reference point
(e.g. BDML, EC50). The term ‘response addition’ is a
misnomer as responses are actually not added, but
the unaffected fractions of the population are
multiplied (see Section 6). However, the term is used
in this guidance as it is commonly used in the area of
risk assessment of combined exposure to multiple
chemicals

HERRADMIRIZ LTz, FI(EFFBLIL TORUVMERZHFD
HOLSITHRONZIDR—FD M=ZDET )V, T
UIeS2A LA RS hOFRETRIBER(CHES . IEENNEZ
BATZICE BT (BIRE FETER, REE
gsl) ZHE (01 Of) TRIVENHD.
PIZ(E BEEPSRRZBIBUILEORE
RPTERRRICHITDER BB VN FIERDEFD) (-
25— (f1:BDML. EC 50) . IGEFEERCE
MEENRUVN, EFOREZRIIRVERD (FRES
ns (L6 EZM) 0T, FHFE [IWENE] (53R
FRTHD. UNL. COREER. B EZMENDE
BIEEDIVRYFHI D EF T —AREIMEREIN TSI
b AAAFIVATIHERLTVS,

13_EFSA, 2019

©-15 [ISENIE(Response Response additivity is applied in the case of chemicals |REOME (. BIUKRIGZ3IEFEIITzH(IRTZIL |10_WHO,2017
additivity) that act via independent modes of action to elicit the |lZA/FF#FZTUT/ER I 2L EMEDIHZSISER
same response. The toxic response (rate, incidence, |23, HAEDENSOBERIG (FFEOFEXK,
risk or probability of effects) from the combination is |F4R, URVEI(IFEER) (4. MIZEREZOFNC
equal to the conditional sum of component responses | X923 TEERINDIKIRIEDZHFTECEL
as defined by the formula for the sum of independent |\,
event probabilities.
©-16 |FHER/E(Dose- Relationship between the amount of an agent A, RFE (3 fHCRSEN. BDAEx  |10_WHO0,2017
response) administered to, taken up by or absorbed by, an N, FEFRIXENZERMBOZL . fEFEICR

organism, system or (sub)population and the change
developed in that organism, system or
(sub)population in reaction to the agent.

ISUTEDOEY). REE  (B) HERCEUZZE(L
EDER,
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©-17 |[>F>—(Synergy) The result of an interaction between two or more DB EOEFEBOHEEBE/ERORREELT. =48 |4_EFSA, 2008

pesticides resulting in an effect that is more than dose

additive or response additive.

IFERICABNNZEB R 35782 65T B0

The result of an interaction between two or more
chemicals resulting in an effect that is more than dose

additive or response additive (EFSA PPR, 2008)

DU LA EFEROHEEFROREREL T, A
SRNMFERISBNZEBZ 28 EZEI5TE0

13_EFSA, 2019
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#& 5-12 MOA (CF895HA

SRS
FAER

action)

health effect following interaction of the compound
with biological targets

ERERICEIT IR,

&S = T (FEX) E& (URER) & 5-1 LOXE
©-1 |{EFBt%R(Mode of Description of the major steps leading to an adverse |{ELEMENCOEYFNZEZ R (EITAITERIBER |4_EFSA, 2008

Relevant also to the framework for risk assessment of
combined exposure to multiple chemicals is a
common understanding of “mode of action,” which
has been defined previously by IPCS. A postulated
mode of action is a biologically plausible sequence of
key events leading to an observed effect supported by
robust experimental observations and mechanistic
data. It describes key cytological and biochemical
events—i.e., those that are both measurable and
necessary to the observed effect (Sonich-Mullin et al,,
2001). It does not imply full understanding of
mechanism of action at the molecular level.

IPCS ([CEDTEFEENTE Mode of action OFLEDIE
fiR(3. {EEMEBEADESEEDOVRIFHEIL — LT
—DICERE T DA ERHEL TLVD, SkHHND
mode of action (&. SEEIREERIVEREREAN=X /n
T=AICEMFIIENI, BIEREINROBNDEE
RESROEMFNCEZHINEIHTHD. Mode of
action (&, RIEAJRE THDERR NI RICHETR
HRRER. HEFNCEERBREIRL TS,
DFLANINTOTTERERERE (FEBRL TORO,

6_WHO0,2011 (by
IPCS)

MOA is a plausible hypothesis about measurable key
events by which a chemical exerts its biological
effects. MOA is not intended to build a comprehensive
model of a chemical’s actions. MOA can include
mechanisms of action, but is considered to be
broader. A common MOA is defined in accordance with
the EFSA definition (EFSA 2009b) as “involving the
same key events leading to an adverse health effect
following interaction of the compound with its
biological target[s]”.

{EEMEBENCOEMFHIR B (X T RIE CTHER
ERERICETZERMRGER. MOA (3. {EFME
OIEAOBIENRET I ZIBERI DL ZERITHED
T3V MOA ([CIIMERHEFF NS ENSLEH DN
SVILETHBEEZ5ND. FHiBD MOA (3, EFSA
DERCEVZDIEEETDEYFEIREIEDAE
BFRRICEELRERRTZEZCISIRALERRS
FEESVILERSIND.

7_SC, 2011

Biologically plausible sequence of key events leading
to an observed effect supported by robust

EMFHCZER BERSNTTNRIOBHDEER
SEROEHTHD., BERRERIVERTREANZILT

8_JRC/EC, 2014
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experimental observations and mechanistic data. It —HICEMFENTVD, NS, (EEVIEEMFRINR
refers to the major steps leading to an adverse health |HWEDHEE/EREICEERMERFELDILSIEER
effect following interaction of the compound with REFEZIEITEDTHD. D FLANITOIERERFD
biological targets, it does not imply full understanding |E&RIBEZEIKIZEDTIIRL,
of mechanism of action at the molecular level.
Mode of action is defined by WHO (2009b) as “A Mode of action (& WHO (C&D. 58EIREERRVER | 12_OECD, 2018
biologically plausible sequence of KEs leading to an BELUANZZA LT =AICEOTER PN, BigkS
observed effect supported by robust experimental NI RZEENICBIIPEBRBROENFNIC
observations and mechanistic data. A mode of action |EHMEHEEERINTVD, TERHRENSLY
describes key cytological and biochemical events - HEFNER, IRH5, RIFERJEET. BRESINR
that is, those that are both measurable and necessary | RCHERESRZmIBIRZHEHZ5CRL TUVVB,
to the observed effect - in a logical framework.”
Biologically plausible sequence of key events in an Mode of action (&, BRERSNIZNRZEEY(CEH | 13_EFSA, 2019
organism leading to an observed effect, commonly PREEREROEYFNCEZHREHETHD, —
supported by robust experimental observations and AR EIREERMNERRBLUXNZ I LT —HC LT
mechanistic data. It refers to the major steps leading |EfFFI5NTLVS. TNIE. {EFEEEENFHIESN
to an adverse health effect following interaction of the |EDHEE/ERZIERANOEEREEZESITEE
chemical with biological targets. It does not imply full |REEFEZIET . DFLANILTO/EREFOTERIE
understanding of mechanism of action at the R BRI DEDTIFRL,
molecular level (EFSA, 2013a).
Describes the sequence of key cytological and BN R B2 LIS T EERMRRFENS LUESL | 10_WHO,2017
biochemical events leading to an observed effect. FMERDIEF DM, ZF—1ADNE RIETTEE
Each key event must be both measurable and T BIESNIIRICHEBRED THINEN DD
necessary to the observed effect.
©-2 |BE—0O/ER#R(Single |Combined exposure to multiple chemicals is also &% RIFI R DVEARRKOENCIOTIE—D |6_WHO0,2011
mode of action) defined in the context of whether or not the VeI I T B O/ERRIL I (CEER NS,
®-3 |EBOVERtLE components act by similar or different modes of 6_WHO,2011

(Multiple mode of
action)

action in induction of critical effects (i.e., “single
mode of action” or “multiple modes of action”).
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0-4 |ER3ERAE Occurs where the mode of action and possibly, but not ;E&¥H 0L F Y ERI T/ERMENERD., IBAI(C |8_IRC/EC, 2014
(Dissimilar mode of  |necessarily, the nature and sites of toxic effects differ |&oTlE (WIFTULEZSTIIRVN) SH/EROME
action) between the chemicals in a mixture, and one chemical | BEEBINERD, HAEEMEMBOILEME DS
does not influence the toxicity of another. The effects |MICEE%RFERVGSICEUD. COLIESY)
of exposure to such a mixture are the combination of |ADEKEDFEL. BRDEEY) (RISINELE
the effects of each component compound (also IF(EN3) OFZEOHEAENETHD.
referred to as response-addition).
®-5 |FE—0O/ER#RE(Similar | Describes the mode of action when all chemicals in SEEYIROIRTOIEEMENRIC/ERB/E//ER |8_IRC/EC, 2014
mode of action) the mixture act by the same mechanism/mode of K TYERL. Z0REEDHNERDIZEDIEFE
action, and differ only in their potencies. The effects |%ZR9 . CNSDILEVIDREYINDIIEDRZE (L.
of exposure to a mixture of these compounds are #&hk5> ([dose-addition (FA=NIE) | &
assumed to be the sum of the potency-corrected (EN3) ODIEFADEETHIELAERDEET THhdE
effects of each component (also referred to as dose- | 8FEEN3,
addition).
©-6 |FMHE(Mechanism | Mechanism of toxicity is defined as the major steps BHHAEL. BRAEMZFNRMENEOBEERO |1_EPA 1999 (FO:R :

of toxicity)

leading to a toxic effect following interaction of a
pesticide with biological targets. All steps leading to
an effect do not need to be specifically understood.
Rather, it is the identification of the crucial events
following chemical interaction that are required in
order to describe a mechanism of toxicity. Generally,
the more that is understood about the various steps in
the pathway leading to an adverse effect, the more
confident one is about the mechanism of toxicity. For
instance, a mechanism of toxicity may be described
by knowing the cascade of effects such as the
following: a chemical binds to a given biological target
in vitro, and causes the receptor-related molecular
response; in vivo it also leads to the molecular
response and causes a number of intervening
biological and morphological steps that result in an

7% S ENELITEREREERIND, 28N
FEBERPE(E. INTHEAME(CIRARSN TLVR L E(IR
W BUA. BHHEVEICDVWTIINRB DO E R
(&, AEFR AR EERBOEERBROMERTH
. —MRIC. BEFENEZIBEOHK L REEFECD0
TEZABEEINTONIEVBIEE, SBHEHIEELDIERE
HDHDEDIRD. FIZE, B, ROLIR
BB DERPERANBCEICLOTERBATERNELNAG

V) HBREEYE. in vitro [CBVWT. H3EM=*
FIZM(HEESL. SBRICEEU D FRIBES|E
29 ; invivo ThbFEle. DTFRISICORMD, &£
MEN - FLRERF RS2 TSUTEERFECE
3. MMOBICHIF DB HEMIE. MOTOTITEHREAT
EBNBLNRL,

BREZERRESHE
IBESYEDEINE)
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adverse effect. Other processes may describe a

mechanism of toxicity in other cases.
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+ 5-13 FE(FHIZHETEE
BS B & (EX) E&E (URR) & 5-1 LOXIE
@-1 |[HBESMRZZ(Common |A pesticide and another substance that are known to | EUAFBIFNEZ(EEIRBFZHIREPAINAIE (FIX  |1_EPA 1999 (F0:R :

Toxic Effect) cause the same toxic effect in or at the same (F ECSREPHEE) [CHBVWT. AU EZES BREEHARSHEAR

anatomical or physiological site or locus (e.g., same
organ or tissue) are said to cause a common toxic
effect. Thus, a toxic effect observed in studies
involving animals or humans exposed to a pesticide
chemical is considered common with a toxic effect
caused by another chemical if there is concordance
with both site and nature of the effect.

FTENRBNTVSRELAMDYIEL, FoBEDSME

FERRIIENHSNTVS, CDfesd. BEICE
BESNEMEELE MRS TSNS

LA AFROEMIEEBOMm AN —ERL TS5

B MBOIEFMECLDS|IERISNB B H
BLTWBEHREND,

RRSR¥NLOZI A, —BME
IF)

Two or more substances that are known to cause the
same toxic effect in or at the same anatomical or
physiological site or location (e.g. same organ or
tissue). Thus, a toxic effect observed in studies
involving animals exposed to a pesticide is considered
common with a toxic effect caused by another
chemical if there is concordance with both site and
nature of the effect.

[E—0fFEIFE, £IRFHEMI (BIXERCEE
iR  (PIXERECSHEEPER) CHVT E—
OEMHERAZSISRIITENFSNTVS 2 DB E
OYE, HDRFEIIEESNE ZBVERERT
BIRENEBEHERE. ZOIERAOEBILEE DM
FC—EIBR5E, tDEFMEICIO TSI
NESHFREHBTHHEE RSN D,

8_JRC/EC, 2014

(Cumulative Toxic

A cumulative toxic effect is the net change in
magnitude of a common toxic effect resulting from
exposure to two or more substances that cause the
common toxic effect by a common mechanism,
relative to the magnitude of the common toxic effect
caused by exposure to any of the substances
individually.

HEPBYEIER (C[EEEENBIEICIDBIEETS

NBHBOSMHEFZEDOARES(TABI LT, HBOHIE
(CEOHBOB MR EZS|ISHEIT DL EOYMED

(FEENSERIZHLBOSF MR EDASETOIELRDZE
(e AAN

1_EPA 1999 (#05R :
BREZERRESHE
FRSRYIEDSI . —BHME
IF)

(Toxic Effect)

A toxic effect is an effect known (or can reasonably be

expected) to occur in humans, that results from
exposure to a chemical substance and that will or can

ENMTEETRTENHBN TS (F(FEIEMN(CFES

ns) FETH ALEMBEAOEENSEID. £
ADBEBNEF BEFELZSANEIEN

1_EPA 1999 (#05R :
BREZERREEHE
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reasonably be expected to endanger or adversely
affect quality of life. Some examples of toxic effects
are acute lethality, loss of hearing, renal tubule
necrosis and cardiomyopathy, to name just a few

FREEND, HBVETFENTEZEDTHS, Bt
E DRI FADEBIETNIFZEEIE. BEE
R PRIBEIRTE, (UDAFERETHSC,

BRERYILDSI . —EBE
IF)

Effect known (or reasonably expected) to occur in
experimental animals/plants and presumably in
humans that results from exposure to a chemical
substance and that will or can reasonably be expected
to endanger or adversely affect the human or
environmental health.

REREMD/AEMS LUHB TS TELBTENFSN

TVW3FE (FFEENCTFERIND) T LY
BAQEFEISERU. b I RIBORERZERIC
SBUED, BREEREUDT D, FERETTEN
SENCTFEINSE0.

8_JRC/EC, 2014

2SS (Acute
toxicity)

Adverse effect expressed within a short time
(generally from minutes to a day) following exposure
to an agent (here, chemical). Most experimental acute
toxicity studies involve response to a single, large
dose of an agent, although occasionally to multiple
exposures given within a short time period. EPA
defines acute exposure to be 24 hours or less.

MBNOSKERERE (@8H8oNM5 18) UA
(CRIRITZEEEA. FeALOR S MRERTE,
HEOAREIRS (I FTIRICHRSNDN, £&ELT
FEHARE(CEHREIR5EN3IEEHD. EPA 2L
%z 24 B RILINEERL TS,

3_EPA, 2007

Adverse effects of finite duration occurring within a
short time (up to 14 d) after administration of a single
dose (or exposure to a given concentration) of a test
substance or after multiple doses (exposures), usually
within 24 h of a starting point (which may be
exposure to the toxicant, or loss of reserve capacity,
or developmental change, etc.) [IUPAC].

HERMBOHELERS (BUKR—EREDEEE) b
WKFE#RERS (KE) #®. BEEMHRn (&

EMEADIEEE, FIREEDTR, FZE LOZ{ER

&) 5 24 KA (&X 14 BfE) ©
IRESNHABCEECSBEEFR.

4_EFSA, 2008

LEoLEER

LECeEER

8_JRC/EC, 2014

° BHRER. BEIYNRAY NAZRETIERL, BHELY R N FIEDEKELNI TRIZB R EOEENLRR THD. HIZE FUBGEESBERETHD. —H LD50 B CHEBIERE)
FLECBRULBMEIY FR1V M TH B,

(. D
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@-5 |12MH4%F M4 (chronic Adverse effects following chronic exposure. 2. Effects |[B4HIKEBDOEEIER. (F{EBERICKEIZNEDN |4_EFSA, 2008
toxicity) that persist over a long period of time whether or not |([ChWOS5 T REFEIFHGI 2 EF(LENTEANDS
they occur immediately upon exposure or are delayed |S2£,
[IUPAC].
@-6 |EAXRLFEZZE(Critical The toxic effect characterized by the lowest observed |&/\&ME (LOAEL) THESNZH4IER |3_EPA, 2007
effect) adverse effect level (LOAEL), which represents the T, ZOMHECRHRRBEEERNHRRENZRIEA
lowest dose at which any adverse effect is observed |2 (B:EEE) ([HHELTHD. FAUIINORZER
regardless of its nature (e.g., severity) and serves as |FHfig3zHICAVSNZELE (SRBEZ. 28R
the basis of the toxicity values used to assess EESLUBHEZSR) OEREERS,
noncancer effects (see reference dose, reference
concentration, and toxicity value).
@-7 |F2Z(Effect) The health endpoint resulting from the chemical HEEFIBRRIMEEME I ENSEUDHERR | 3_EPA, 2007
exposure(s), which can be estimated or observed IORRAUN (BFBESRIED LR REEAR. AR
(such as increased liver enzyme levels, cardiac E) o EhORRADOFZE(L, BE. SR T
arrhythmia, or cancer). Human health effects are ERSENIRENSEE SN, WE(SU TIEL O
typically estimated from effects observed in animal BFHENEREIND.
toxicity studies, with various adjustment factors
applied as appropriate.
@-8 |FEmBENN(Effects The sum of biological responses following exposure to |/EF#FENERZMEBEDESYINDEEZOEY) |7_SC, 2011
Addition) a mixture of substances with dissimilar modes of FHRICDEST,
action, see also Independent action.
@-9 [BEFZ(Mixture This is the response of a biological system to a {EZREMCITIERROR IS, 7_SC, 2011
effect (combination chemical mixture.
effect, joint effect))
@-10 |FEHOEZZ(Additive Consequence that follows exposure to two or more BIRFIC/EAR I 2MHEE/ERLBV 2 TR ED(EZ |4_EFSA, 2008

effect)

chemical agents which act jointly but do not interact.
The total effect is the simple sum of the effects of
separate exposure to the agents under the same
conditions [IUPAC].

MBNAD(SERITHHER. MRS BAURMATT
FHCHI 4 [CIFEEUISEDMROEFREFTTH
B
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Effect observed after exposure to two or more EIRFICYERR I 2B E/ERULRV 2 FEXE Enfb* | 8_JRC/EC, 2014
chemical agents which act jointly but do not interact. |¥)EBEADFKEDRICERREINDIIR. R, [F
The total effect is the simple sum of the effects of U T TERCHI 4 (CIEEELIIBE DR R DB
separate exposure to the agents under the same REETTH.
conditions.
@-11 |BEFZ(Adverse Change in the morphology, physiology, growth, EVORZRE, 438, pR. A0l FAEF(dHEaD |8_JRC/EC, 2014

effect)

reproduction, development or lifespan of an organism
which results in impairment of functional capacity to
compensate for additional stress or increased
susceptibility to the harmful effects of other
environmental influences

ZAET MABNIEA N RZ#IAEN B EDIEEF
M DIRIBRZE DB ELFIE (NI 2R IEDIE
&5 60,

LEceRErk

FEcREROEENMNECH (EFSA. 2013)

13_EFSA, 2019

Change in the morphology, physiology, growth,
development, reproduction or life span of an
organism, system or (sub) population that results in
an impairment of functional capacity, an impairment
of the capacity to compensate for additional stress or
an increase in susceptibility to other influences.

MZBNIERA N 2% HSHLEER B EDIBE IO
RIS E0EERRE IR HEDENEZE
SIEY). RFF (F) HEHORRE EEF.
R FE, EIEFFFHFRDZEAL.

10_WHO,2017

@-12 |18M4%F2Z(Chronic Consequence that develops slowly and/or has a long | WoXDEFAETIN. REFNRRIAZZEDFER 2R |4_EFSA, 2008
effect) lasting course: may be applied to an effect that (CRAEUTRINREECERAIN3 LN HD.
develops rapidly and is long-lasting [IUPAC].
LEEEREEk LEecERk 8_JRC/EC, 2014
@-13 |BEMHIR(Adverse | An Adverse Outcome is a specialised type of key event | BEERE (L. BIISNTREBIZLOMIG. Fz& |12_0ECD, 2018
outcome) that is generally accepted as being of regulatory FEGRENTRENH A R > OB MR ICHBVTEEN

significance on the basis of correspondence to an
established protection goal or equivalence to an apical
endpoint in an accepted regulatory guideline toxicity
test. Note: Depending on whether the protection goal
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is for human health or ecological health, the endpoints |$%%&—#EHIICZ IFANSN TV EERIRKROHE

considered may differ. BITHz’,

@-14 |HBHEECLZEZZ0F | the time from exposure to expression of the common | (EXENSIHBMAMEC L EDRIBETORRITSH |2_EPA, 2002 (F0:R :
ROBERRRET mechanism effect and continues until the effect is D, ZOFZENRRD, (FEINEANEE LI | ERETEEERSHAER
(Critical window of reversed and the exposed individual has effectively FERHIDIRRE(CRDE THK, R4 LD51F)
expression for the returned to a pre-exposure state.
common mechanism
effect)

T REEEN NORRFSERRFNEROESS THIM LT, EBENDLIY N1 NIRBBIEN DS,
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X 5-14 BRMH(CEHIIDAEER

Bl = TE (EX) & (RER) + 5-1 LOIE
@-1 | EMAEIZEED Differences among individuals within the same B—RBAOEARFOZER. FIZE RBFEEADO | 3_EPA, 2007
(Interindividual species, e.g., differential susceptibility of humans to a |FEMEEFHNERICERLSD. FAIS50/\T—RAD
variability) given heath effect from exposure to a given hazard, |(FEEICLIPFTISDERFZECKTT DL MDERDK
which can result from metabolic or other 2%, YRR RERRE (SR5MR) ZERBAI B8
pharmacokinetic differences. To illustrate for a (C. HRENIFNT—EFREBCUIARICBBTZ S 50]
physical hazard (ultraviolet radiation), one person BTN DN BIDE MIES(CEBFEIFCEELIZELT
might sunburn after spending an hour outside, while |&6BBEFZELBVNEULNRU {CEIEADFEE
another might not burn for several more hours, i.e., |[ftOEWE ((FEAZH |SHR) TH. BEROESD
until the exposure is much greater. Similar variability |Eh&FEES 3.
exists for exposures to chemicals and within other
species (see intraspecies variability).
@-2 |iEMZE)(Interspecies |Differences between different species (e.g., between |ER2BHEOER (HIZ(E SYMIDADM. £/(d |3_EPA, 2007
variability) rats and mice, or between rats and humans). A factor |3vheERDRE) o BUIBRIENT AL TREN
of 10 is often applied to account for these differences |2&3(C. EMWIERERNSE NOERFZEZHETE S D128
in deriving a standard toxicity value to estimate DIFEESHEZEH IR INBOEZEEID
human health effects from animal studies, as Teh(TZE 10 HAUIKLISTEREN 3.
indicated by the appropriate scientific data.
©@-3 |#BAZE)(Intraspecies |Differences within a single species (e.g., among rats |E—fERNOER (HIZ(E. YMERNFIEIYIRAFE |3_EPA, 2007
variability) or among mice, but not between rats and mice). A AT, UNUIYREYDARITERY) o BUNRRIFER
factor of 10 is often applied to account for these T—=4 (MEABOZE |Z8R) (C&oTREN3LS
differences in deriving a standard toxicity value to (C. ENDIRRFZEZIETE I DIHDEEELRDE M
estimate human health effects as indicated by the BZEHTBIRC. INSDEZEEE T BIEDICIRER
appropriate scientific data (see interindividual 10 ALRLIEERZEN S,
variability).
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a5 B & (EX) E&E (URR) & 5-1 LOXIE
@-1 | AEEME(Uncertainty) |A general term referring to all types of limitations in | FHMEADZERI T I BRI EEREIZDEEFHE ZAME(C | 13_EFSA, 2019
available knowledge that affect the range and 2229 2F R RE AN DV TDHS D BIEREDIR
probability of possible answers to an assessment Ret5 9 —AxAVRAEE. FIATIgERRNG#E (& T
question. Available knowledge refers here to the (&, FHUIENEMEN DR T, FHAOHICEREIN
knowledge (evidence, data, etc.) available to IRFEIEEIROEEEN T, 5HMEHFI A ] se X058
assessors at the time the assessment is conducted (GEHL, 7—H%F) %189, FHEEM(E. FHEEMED
and within the time and resources agreed for the [FR (BIOEZEZSR) i8INS, M
assessment. Sometimes uncertainty is used to refer to | DfERICHT TR E%ZIE I IHELHD.
a source of uncertainty (see separate definition), and
sometimes to its impact on the conclusion of an
assessment (EFSA Scientific Committee et al., 2018a).
@-2 | AEEMEDT A collective term for the processes used to identify, AHEEMORERZFFEL. OV, 55BAL. 55889 | 13_EFSA, 2019
(Uncertainty analysis) |characterise, explain and account for sources of BIHICALSNZTOTZDHHR.
uncertainty (EFSA Scientific Committee et al., 2018a).
See Section 6.3.
@®-3 | ZE#E%E(Variability) Heterogeneity of values over time, space or different |fERNZEMESLUHIHIDIGEZSMEZEE. BE. |13_EFSA, 2019
members of a population, including stochastic ZERFIERDERR DB EZRICDIZBEDART
variability and controllable variability (EFSA Scientific |—%.
Committee, 2018a,b,c).
@-4 | -TRHEERZE(A | A Group Uncertainty Factor for the CAG is applied CAG DI —TAMEEZENL, 2ALLTEDYIL— | 2_EPA, 2002 (F0:R :

Group uncertainty
factor)

after estimating the toxicity of the group, in order to
cover areas of scientific uncertainty that pertain to the
group as a whole (e.g., intra- and interspecies
differences). Most database issues should be dealt
with on an individual chemical basis. But the quality
and completeness of the database on the common
toxic effect for the group as a whole should be

TICRRULRIZ ISR MRIE (BIX(E, 12
RBELVIERDIE) Zfdedlc, 20J)I-T0E
MEHELLRISERIND, T-IN-ZDEFEAED

M ZOIIN—-FHBOBMESE(CRHITET —IN—
ADNBPTEEF, DRELT, I - T RHERGREx
RETIBRCEZBLRIINERSRRV, Fz, FHEHTE

BERZERRESHE
RRERYILD51 )
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considered in developing a group uncertainty factor. |93 FQPA @ 10 fS0EZ2FEDOVTOER(L,
Also, consideration of the | FQPA 10X safety factor for |iBOEHMHHEVEICBIEL TIThN., £IEEE. 20J)
children should pertain to the common mechanism of | =T D@4 D¥EEVSIEDBULBZDT I —TCEDIL
toxicity and generally be based on the group rather TLREFNIERBR,
than individual members of the group.
@-5 | AHEEMFRER An adjustment factor applied to experimental data in |{@RUAISLIUIENAMRZE DI GEEZETE TSI |3_EPA, 2007

(Uncertainty factor deriving toxicity values used to estimate health risks |®HICAAVSN2EHI4HEZEH I 3BRICEERT —5(CE

(UF)) and the potential for noncancer effects. These factors |FEN2FAEERE. CNSOBRE. (1) thER
are applied to account for (1) variation in DIERRE DRI HNZEE); (2) EMIT—5%E
susceptibility among members of the human NCAMEI ZIROAER M, (3) HEFEERE
population; (2) uncertainty in extrapolating animal DOFRERTIESNIT —INSIMET ZBRORFEEE;
data to humans; (3) uncertainty in extrapolating from | (4) &/\&4=2 (LOAEL) HSESMH=
data obtained in a study with less-than-lifetime (NOAEL) ZAM&EIBEOAMEREM; (5) T4
exposure; (4) uncertainty in extrapolating from a NR=2ZANRTERIZEDIMECHEIATEEYE (BN
lowest-observed-adverse-effect level (LOAEL) instead |(HMEIEERFICLOTHNENZEIEEMENDD) %E
of a no-observed-adverse-effect level (NOAEL); and |EB93zsHCEHAINS.
(5) uncertainty associated with extrapolation when
the database is incomplete (which might be addressed
by a modifying factor).
Reductive factor by which an observed or estimated |EEOESREINLELEHETEINLESEEN. Z£ |4_EFSA, 2008

no-observed-adverse-effect level of a pesticide is
divided to arrive at a criterion or standard (reference
value, see above) that is considered safe or without
appreciable risk [IUPAC].

FRIZEESHRURIRUEE ZSNDEEF(IEE(C
FEIBLICHNBNBEREL

Reductive factor by which an observed or estimated
no observed adverse effect level or other reference
point, such as the benchmark dose or benchmark
dose lower confidence limit, is divided to arrive at a
reference dose or standard that is considered safe or
without appreciable risk (WHO/IPCS, 2009). Itis a
type of assessment factor used when chemical-

BIRSNFFHEESNTESIEL AL, FGEARY
FY—VHREO T RIERRFAOLSBMOEE R Z IR
FBHILT, BELEZBNDELRBANTETEIRIDR:
WEAEAS T (FRLE(CRES T IDOHIRRE,
{EEMEEBOT —INAF TERVSECALSN
SIHEFREO—TETHD. TEFHEEIFIINDEEH
B

13_EFSA, 2019
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specific data are not available, and is sometimes
referred to as a safety factor.

A product of several single factors by which the point
of departure (POD) of the critical effect is divided to
derive a tolerable intake. These factors account for
adequacy of the pivotal study, interspecies
extrapolation, inter-individual variability in humans,
adequacy of the overall database and nature of
toxicity. The term uncertainty factor is considered to
be a more appropriate expression than safety factor
since it avoids the notion of absolute safety and
because the size of this factor is proportional to the
magnitude of uncertainty rather than safety. The
choice of uncertainty factor should be based on the
available scientific evidence. Typically a default 10x UF
is applied to the POD to account for interspecies
differences (e.g. when extrapolating from
experimental animal data to human) and a further
10x UF to account for intraspecies variability.

VKODDE—RFDIET. ZNICL O TERFRFZEDH
Fm (POD) Hoglan. MSERENEHEN
%. CNSOERE, EERHEBROZ M., B
1, E FNOEARRBZEENE, T -IN-ZA2HEROZH %
BILUBHOMEZRAT 5. NMEEGREEVSHEE
(&, ZRAHEIDOEIRRIATHDEEZSND. B
RS, TNHENZE2OB2%8HT, Fo. COFRER
DARZFEFIEZETEIRAEREDOARETSCEHITEH
B5THD. NMEEGEOFIRE. AFAIRERRIER
SHBMCEDINETHD. IBE. TIAIMD 10 x UF
MERAEINET,

10_WHO,2017
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#+& 5-16 FHMMBE(CRIIDFEETER
a5 B & (EX) E&E (URR) & 5-1 LOXIE
@-1 |FH=E50(Dose Chemicals that act by the same mode of action and/or | EIC/EB#RH LU/ ERIVEAMRAR, 8. i |6_WHO,2011
additive) at the same target cell, tissue or organ often act in a |23C/ERILEWEL. LIXUEASIEINETH
potency-corrected “dose additive’” manner. IEUIRERT
@-2 | I>RRL4>BM(Endpoint) |An observable or measurable biological event; this can | EiZRAJEEX(TAITERTREREMF MBS, 6LE | 3_EPA, 2007
be an observed effect or a chemical concentration BRENIFE, FEEEDBZRLLTHLSNS
(e.g., of a metabolite in a target tissue) used as an (EERPOREED) {EZ0RETESHDS
index of an exposure. Do
®-3 |SHREE (Reference An estimate (with uncertainty spanning perhaps an EECEERFEZREIASHRURINRNEEZ |3_EPA, 2007
concentration (RfC)) |order of magnitude) of a continuous inhalation 5N, E MEFINDEGIRA FEOHTEME (R
exposure to the human population (including sensitive | M4 (EHES 1 HIOKEST) (BEHEHTIIN-
subgroups) that is likely to be without an appreciable |7Z&%) . Zh(d. NOAEL. LOAEL (3R FY
risk of deleterious effects during a lifetime. It can be |—7EENSEHIIENTE, MEEZREUEI—AR
derived from a NOAEL, LOAEL or benchmark HICAVSN 2T —FDIRFA % R RS Bz SEAEEN
concentration, with uncertainty factors generally %0 KE EPA OO AUINDARERETAT T —A%EI(CAL
applied to reflect limitations of the data used. 5N3.
Generally used in U.S. EPA's noncancer health
assessments.
@-4 |=HBAE(Reference An estimate (with uncertainty spanning perhaps an HECHBVTEERFEORIATEURINMRWVER |3_EPA, 2007

dose (RfD))

order of magnitude) of a daily oral exposure to the
human population (including sensitive subgroups) that
is likely to be without an appreciable risk of
deleterious effects during a lifetime. It can be derived
from a NOAEL, LOAEL, or benchmark dose, with
uncertainty factors generally applied to reflect
limitations of the data used. Generally this is used in
U.S. EPA’s noncancer health assessments.

ON2EER (RERMEFHTSC 1 HTDASE

T) NOBHOBROKEDHTEMRE (BZHHTIIN
—T%ED) . INnlE. NOAEL, LOAEL. FEIR>F
N—IRAENSEHITRENTE, MMEEGRET—H
HICBVWSN 2T —FDIRA %R RS Bz SEAEIN
%o —HRIC. CTNIEKE EPA DN ALISOIERR ST
TEAIN3.
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@-5 |ZHz{E(Reference The estimated maximum dose (on a body mass basis) | BEFERUZIRUICKFEDOHRBICHI>TREANEKEE |4_EFSA, 2008

value (RV))

or exposure concentration of an agent to which an
individual may be exposed over a specified period
without appreciable risk. The acceptable daily intake
(ADI), the acute reference dose (ARfD) and the
acceptable operator exposure level (AOEL) are health-
based reference values commonly used in risk
assessment of plant protection products. They are
usually set by dividing the no observed adverse effect
level (NOAEL) from the most appropriate toxicological
study by an assessment factor (also known as a
safety or uncertainty factor) to allow for inter-
individual variability and scientific uncertainty (EFSA,
2007b).

SNZEIREHDHIMEDHTERARE (AENR—

AT) FLERE. —BEEEFEE (ADI) PR
MESIRAE (ARMD) | FEEOHFSEELN

)L (AQEL) RENEDHITHD. INBILER. &
bEt RSB SNBSS
(NOAEL) ZFMIf%EL (ZE2HRIITTIAHESR
FRELTERSNS) THRUT, BRREOZESN %L
BIFHAHEREM (EFSA, 2007 b) ZZREUL T
ESN3.

The estimated maximum dose (on a body mass basis)
or concentration of an agent to which an individual
may be exposed over a specified period without
appreciable risk. Reference values are established by
applying assessment factor (s) to the reference point.
Examples of reference values in human health include
the acceptable daily intake (ADI) for food and feed
additives, and pesticides, tolerable upper intake levels
(UL) for vitamins and minerals, and tolerable daily
intake (TDI) for contaminants and food contact
materials. Examples for acute effects and operators,
are the acute reference dose (ARfD) and the
acceptable operator exposure level (AOEL). In animal
health these include safe feed concentrations. In the
ecological area, reference values include the Predicted
no effect concentration (PNEC) ,hazard concentration

BRRERUR VR UICHF EEDRARE (SO TR A MECER
SNBETREMEDHIMEDIETERAAE (FENR-

BRI BECLOTHETE S 5. L DERRICE I 2E%E
EOFIELTIE, BEPEREINY). BRO—HIE
HEFEE  (ADD) | BRI _EIRIEER
FaE (UL | BZWIBEvRREAE0—H
EEGFEE (TDI) REN®DD. RMEERBLU
BEEOMIEL TR, RS IBAE  (ARD) &4
WMEREEBOHBEELNIL (AOEL) h'érd. &
MOBRICBVTE INBICRZERERIRENS
FNd. FRFHIMIHTE. BEERERRERZ
REIZHOERBZ DT (SSD) DABEL
TOFRELZERE (PNEC) | BIREEZMTRE
E (HC5) z%Z&v.

13_EFSA, 2019
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(HC5) as inputs for Species Sensitivity Distributions
(SSD) to protect the whole ecosystem.
®-6 |2M=IBA=(ARMD Estimate of the amount of a substance in food and/or |EBmRHSLV/FEERRIKPOY)E(CHUSHEREST |4_EFSA, 2008

(Acute reference
dose))

drinking water, normally expressed on a body weight
basis, that can be ingested in a period of 24 h or less
without appreciable health risk to the consumer on
the basis of all known facts at the time of the
evaluation [JMPR].

AN TWBIRTOEECEDINT, SHEEICEASH
RIEBERUAIZEESI LR, 24 BEELAICIERT
FRERAKRER—ATHTETS

Estimate of the amount of substance in food and/or
drinking water, expressed on a body weight basis, that
can be ingested over a short period of time, usually
during one day, without appreciable risk to the
consumer on the basis of the data produced by
appropriate studies and taking into account sensitive
groups within the population (e.g. children and the
unborn).

BY)RERER CLOTIEANTT —HICEDE hOEH
AORZMEOEVEM (FIZEFHOMRIE) 25
BICANT, S HEB(CIASHRYZIZE5ZBERL
SHARM. BEE— BB 3N TEIRmbBL
W/ EEERRK P O BEZAER-XTHTET
o

8_JRC/EC, 2014

ARfD of a chemical is an estimate of the amount of a
substance in food and/or drinking-water, normally
expressed on a body-weight basis, which can be
ingested in a period of 24 hours or less without
appreciable health risk to the consumer on the basis
of all known facts at the time of the evaluation. (JMPR
2002) Note:This definition differs from that used
previously with respect to the duration of intake. This
change was made because consumption data are
available on a daily basis and cannot be further
divided into individual meals.

BRI/ EEERRKPOY)EEDHETEETH
2. BRIAEECEIVTRIN, iHMERFOIRTD
BEIXIDEERCEDVT, HEEDBICRX2#RUX
JRUIC 24 BRBIIARITIBENT 2 EN TE R EEE
E X

9_FAO/WHO, 2016

{KFIE£(Low-dose)

This is the dose equivalent to an environmentally-
relevant (human-exposure relevant) dose. It does not
mean a dose which is close to a NOEL(C) determined

RISFRCHEET?S (EMNIKEEICIHZTD) ASELE
FORHETHD. Nl RERAAFTT OREINT
NOEL (C) [GAVAEZEKRIZEDOTIIRL

7_SC, 2011
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in an experimental study (see also no effect level
(concentration).
®-8 |EFZE=(NOEL) /#5%2 |Greatest concentration or amount of a substance, EERFZ(FERR(CIHOTREIN. FEDFERM |4_EFSA, 2008

E52E (NOEC) /#E& 1% |found by experiment or observation, which causes no | F TIERAEYIORZRE. BEEERE. AR, FOEF(EH

£2(NOAEL) (No detectable adverse alteration of morphology, MICARH AR B ERELZS|SEISRVIED

observed (adverse) |functional capacity, growth, development, or life span |RXEEFEIE

effect level of the target organism under defined conditions of

(concentration) exposure [IUPAC].

(NO(A)EL(C))) A NO(A)EL or NO(A)EC is derived from an NO (A) ELZFRIENO (A) ECIEZEERSM%|7_SC, 2011

experimental toxicity or ecotoxicity study. A NO(A)EL
or NO(A)EC does not always represent a zero-effect
level (concentration) as NO(A)ELs and NO(A)ECs
derived in toxicity and ecotoxicity studies may be
associated with effect levels in the range of 5 to 20%.
Exposures around the NOAEL(C)s should therefore not
be considered as “low-dose”.

SERRSMERN SR 82N D, BIESLUVERES
MEERERTESNIZNO  (A)  ELs 8LUNO

(A) ECs (3505 20%DEEFEDFZZELNILER]
ELTWSEJREMEN'®DBIzh. NO  (A)  EL Feld
NO (A) ECE&ILETOFELANL (BE)
ZRUTUWRW, U T NOAEL (C) s fhiaod
(FEEF MEAZE]| EERBNETERL,

[NOAEL]Greatest concentration or amount of a
substance, found by experiment or observation, that
causes no adverse alteration of morphology, functional
capacity, growth, development or lifespan of the
target organism distinguishable from those observed
in normal (control) organisms of the same species and
strain under the same defined conditions of exposure.
[NOEL]Greatest concentration or amount of a
substance, found by experiment or observation, that
causes no significant alteration of morphology,
functional capacity, growth, development or lifespan
of the target organism distinguishable from those
observed in normal (control) organisms of the same

(NOAEL] EERFT(FHR(CLO>TRE N, 128
EVIORZRE, HEEERVEED . AR, FEEF3FFanD
BERZEESISHISBRVWBORNEE IS
THOT. FAUEERSNEKERA T TRVESIU
RIROIER  (HIR) EMTHEINDIBOLXE!
TEZEM. (NOEL] EERF(FERICIHOTRES
N, E—OMESNFEERA T TRVESLUR
MOEER (H8R) EMTEHREINDIOOLXE]
TE3. EREYIORZRE. PEEERIREN . AR, FOER
3FaROBERREZSIESEISRIVIBE DR
REFEE,

10_WHO,2017
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species and strain under the same defined conditions
of exposure.

®-9 |B/\&M= (Lowest |The lowest concentration or amount of a substance, |EERFIZ(IFR(CLH>TREHINGE. ZHNEYIORZ 10_WHO,2017
observed adverse found by experiment or observation, that causes an  |R&. #EE. kR, HE. FlEHFam(CBERZE{L%Z5]
effect level (LOAEL)) |adverse alteration of morphology, functional capacity, |EERIIVEORIKBEFIZIETHOT. BAUERES
growth, development or lifespan of the target NEEERH T CTRVESLURBOIEER (5t
organism distinguishable from normal (control) BR) EMEXBITERB0,
organisms of the same species and strain under the
same defined conditions of exposure.
@-10 |[CORELAIL (Zero- | The true or absolute no-adverse effect level, i.e. BFlz(HeomBEEFELNI., IRDh5@EEL |7_SC, 2011
effect Level / level/concentration that is not associated with an (FRBADEEZEZEDRVAIEE,
Concentration) adverse effect on health or environment.
®-11 |88 (Reference The term “Reference Point” is used in this opinion as |EFSA BIEEZESMN. KE EPA NMEARALTLS 4_EFSA, 2008
point (RP)) used by the EFSA Scientific Committee to replace the |Point of Departure (C(AXNHZHELLTISBalE

term Point of Departure (see) that is used by US EPA.
In addition, contrary to EPA, the NOAEL or the LOAEL
are also included in the definition of RfP (EFSA, 2005).
Although Reference Point is normally abbreviated to
RP (e.g. see COT, 2007, http://www.food.gov.
uk/multimedia/pdfs

/cotstatementworkshop200703 .pdf), here it is
abbreviated to RfP, to distinguish it from Relative
Potency

VOSHEZAVTVLSH, EPA LIFERD, NOAEL %
z(Z LOAEL £ RfP OEEICEENS.

Defined point on an experimental dose-response
relationship for the critical effect (i.e. the biologically
relevant effect occurring at the lowest dose level).
This term is synonymous to point of departure.
Reference points include the lowest or no observed
adverse effect level (LOAEL/NOAEL) or benchmark
dose lower confidence limit (BDML), used to derive a

EARTE (T05. RIERETEIZEMFH
(OBEUIRFZE) ([OVTOREBRMBRASE-RISE &
DEHZRINR COFEREEREARTHD. &
BRRICE EMSLUEHOERERVZAVGHIICSIT 5SS
BRBFAEEY -2 28N T DDfERIN
3. RIEFL(IESMHE  (LOAEL/NOAEL) Fft
(IRFY-—VRENEFE TR (BDML) HEFN

13_EFSA, 2019
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reference value or Margin of Exposure in human and | %. &REFHDEF TE. cN5CEESE=Z (LD
animal health risk assessment. In the ecological area, |50) .®%2%E (EC5/ECx) .#E (BE)
these include lethal dose (LD50), effect concentration |F&52E/H=Z (NOEC/NOAEC/NOAED) .
(EC5/ECx), no (adverse) effect concentration/dose m (BZ) #=ZLNIL (NEL/NOAEL) W&
(NOEC/NOAEC/NOAED), and no (adverse) effect level |¥Nn3.
(NEL/NOAEL).

®-12 |ENfEZRS = The TTD approach, which is a refinement of the I\S—=RA>F7vIX7T0-F 2B U TTD 70— |13_EFSA, 2019

(Target Organ Toxicity
Dose (TTD))

hazard index approach, was devised in order to
accommodate the assessment of mixtures whose
components do not all have the same critical effect
(i.e. the most sensitive effect providing the basis of
the public health guidance value), but may produce
toxic effects in common target organs dependent on
exposure level. It takes into account the reality that
most components of contaminated-siterelated
mixtures affect other target organs at doses higher
than those that cause the critical effect of the
guidance value (ATSDR, 2018).

FE FRTCOEDNEUEEFRFE (TBH5. /AR
BEIEIHEOIRIW R IROBBARE) 2693
DIFTIFBON (FLELAIURIFL THIB RS fE
BRCEMREEFI IR OH RSV OFE(C
LT BDICERINT COETIVT(E, SBHERI
(CBHES DREMDOREBD DD, HAFVRIED
RS EES|SRCTRELNEEVHE TR
HIlEEE CRe BT RETEVWSIREEZZREL TS,

FltG = (Point of
departure (POD))

a dose that can be considered to be in the range of
observed responses, without significant extrapolation.
A POD can be a data point or an estimated point that
is derived from observed dose-response data. A POD
is used to mark the beginning of extrapolation to
determine risk associated with lower environmentally
relevant human exposures.

BIRENRICOSEEANCHDEEZSND, T
HMEZLCORVWEEZLYD, POD (3, BIERSNZA
£ - RIST—INBENMBT —IIRA > hET(SHEE
A THB. POD (&, FIRICESUILE MO IDIE
WELEBICBIMRUIZURDZRTE S BIeshlc, FMEDR
e RIIEHICALBNS,

2_EPA, 2002 (#07R :
BREZERREEHE
R SRYDEDSI . —BHME
IF)

In the USA, a dose that can be considered to be in the
range of observed responses without significant
extrapolation. A POD can be a data point or an
estimated point that is derived from observed dose
response data. A POD is used to mark the beginning
of extrapolation to determine risk associated with

KETE BREIMERUICERRSNIIRICOEHE (C
HDEEZLNBAE. POD (&, T IR FFEHERS
NIERERIGT —INSBHEINHEER THD.
POD (3. £NEVRIZEBHEDE MICEE(CERHET ZUR
VERTES DI DIMBORIInZ R I TeHICAHLSN
Do

4_EFSA, 2008
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lower environmentally relevant human exposure. The
dose-response point that marks the beginning of a
low-dose extrapolation. This point is most often the
upper bound on an observed incidence or on an
estimated incidence from a dose-response model.
(EPA, 2003)

Often no observed adverse effect levels (NOAELSs) or
no observed adverse effect concentrations (NOAECSs)
are used as POD. Increasingly, the lower confidence
limit of doses or concentrations associated with a
specified increase in the incidence of an effect, so-
called benchmark doses (BMD) are used as POD. For
example, a benchmark dose such as the BMD10 is the
dose of the test chemical that leads to a 10% increase
in effect.

POD ¢LTIE. S ME (NOAELs) YESME
=E (NOAECs) MHAEVBNBIENZVN. FFE
OEMRIAXRD L RIHSHEVREDESHETIR
B, WNWZAFY-IFE (BMD) HPOD &L
THVBNBTENZ RO TETLS, HIZ(E. BMD

10 DEIBRUFI-VEEL. FEN 10%IENNT
BRI EDAETHD.

7_SC, 2011

See reference point. In the USA, a dose that can be
considered to be in the range of observed responses
without significant extrapolation. A POD can be a data
point or an estimated point that is derived from
observed dose-response data. A POD is used to mark
the beginning of extrapolation to determine risk
associated with lower environmentally relevant human
exposure. The dose- response point that marks the
beginning of a low-dose extrapolation. This point is
most often the upper bound on an observed incidence
or on an estimated incidence from a dose-response
model. (US EPA, 2003; EFSA PPR, 2008).

[reference point] 288, KETE. BERIMNG
RUICBIRENERICOEE(CHDEEZISNDAHE,
POD (&, BiRENEAZE-RIST—9h5185N 2T —
ARE(IHEER THD. POD (&, LKV IRIZESE
Dt MIKEEICREET BURIZRTE T DIzbDIMEDRE
BRI TLHERENS. RAEIMEORMIGZ R
AE-RIbA. COm(E, BIERESNRERE(THA
ERGETINSHESINREXD LR THZIEN
BHZL\.

13_EFSA, 2019

Dose or concentration selected as the point for
comparison with exposure estimates as a basis for
consideration of risk. Examples include no observed

URD%Z BT DIHOEEEEL T, (SEHEEBL LR
FRIHDREVTERENZAEFLTRE HleL
T E\SME, s/\SMME. AOFV-IASREN
Hdo

10_WHO,2017
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adverse effect level, lowest observed adverse effect
level and benchmark dose level.

@-14 |20-JJ75%9—(Slope | An upper bound, approximating a 95% confidence HIBENOEEFEECLZNAUAENMD LR |3_EPA, 2007

factor) limit, on the increased cancer risk from a lifetime (95%EFERFRITLY) . COMEEIBILEE, F2&

exposure to an agent. This estimate, usually z2232EE (EFEOD) /mg/kg-HOEAITRSE
expressed in units of proportion (of a population) N, —izCAERICEROERZE. IN5URY
affected per mg/kg-day, is generally reserved for use |h' 100 730 1 EKiGICHEZ I BEEDHICEfHE
in the low-dose region of the dose-response ns.
relationship, that is, for exposures corresponding to
risks less than 1 in 100.

@-15 |E*E(Toxicity value) |The standard value used to translate chemical {EEMEADEEE (B=) %, PADURIERE |3_EPA, 2007
exposures (doses) to estimates of cancer risks or the |IEFENAERZEZOT]EEEOHETEMBIHRE T 210(C
potential for noncarcinogenic effects. The cancer or VBN 2EEE(E, HNAFED AN DB,
noncancer toxicity value is specific to the chemical (or [{EZEME (FRITEEYD) . (FERE. BLUEL
mixture), route of exposure, and duration over which |EBHMCC2HAM(CIFEN THD. CNSDESESE.
the exposure occurs. These values are typically ENDERERNSESNIZBDTHY. b MOHETEBEZ/ERL
derived from animal studies, with adjustment factors |32z FAEFREINBEREIN TS FADI> RRA
applied to develop estimates for humans. For the > NI 2T MHBF D BCREREIT(EN. SERNAE
cancer endpoint the toxicity value is termed the slope |¥)E(CXTI2EHEHETA SEICKTIISBEE
factor, and for noncarcinogens it is termed the (RfC) BLUROKECHIZSRAZ
reference concentration (RfC) for inhalation exposure | (RfD) &ME(ENS,
and reference dose (RfD) for oral exposure.

@-16 |(F<EEFFAfh(Exposure The process of estimating or measuring the HIBEADIEOFIR, SEEHLUVEAR%Z. (38 |4_EFSA, 2008

assessment) magnitude, frequency and duration of exposure to an |SNZEROEBLIFHEEBICHETETTRE, 1B

agent, along with the number and characteristics of
the population exposed. Ideally, it describes the
sources, pathways, routes, and the uncertainties in
the assessment. [ISEA]

ABRY(C(E, FAEIR, XIS, I8, FHlICHIT 2R
Mz g 3,
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Evaluation of the exposure of an organism, system or &%), RftFrd (F) SRHOKEHER (BLUE |10_WHO,2017
(sub)population to an agent (and its derivatives). OREFER) NDIFEDOH . (F<EFFMmEIRT7
Exposure assessment is one of the steps in the TAX MOTOTRICBIFBRTYID—DTH 3.
process of risk assessment.
®-17 |—HiEEETFEE The estimate of the amount of a chemical in food or | EBRFEEREIKFPOICEYBEDOETFET. £IEC |13_EFSA, 2019

(Acceptable daily
intake (ADI))

drinking-water, expressed on a body weight basis that
can be ingested daily over a lifetime without
appreciable health risk to the consumer. It is derived
on the basis of all the known facts at the time of the
evaluation. (WHO, 2009).

DI TBREIT 2ENTE, JHEECHSHE
REDQURINRVEZ, KREN-XTRULE, N
(&, FHEEF O IARTORIFDOFRICEDIVWTELIN
%. (WHO, 2009 )

The ADI of a chemical is the daily intake which, during
an entire lifetime, appears to be without appreciable
risk to the health of the consumer on the basis of all
the known facts at the time of the evaluation of the
chemical by the Joint 9_FAO/WHO, 2016 Meeting on
Pesticide Residues. It is expressed in milligrams of the
chemical per kilogram of body weight. (Codex
Alimentarius, Vol. 2A) Note. For additional information
on ADIs relative to pesticide residues, refer to the
Report of the 1975 Joint 9_FAO/WHO, 2016 Meeting
on Pesticide Residues, FAO Plant Production and
Protection Series No.1 or WHO Technical Report Series
No. 592.

EEFELBUCHEBORRICHUTHSNMUZID
BOW—BIEEDOERETHD. AE 1 kg HZHD
{EEMBEOESETRIND

9_FAO/WHO, 2016

Estimated maximum amount of an agent, expressed
on a body mass basis, to which individuals in a
(sub)population may be exposed, by all routes, daily
over their lifetimes without appreciable health risk.
The ADI is expressed in milligrams of the chemical per
kilogram of body weight (the default assumption of
bodyweight by WHO is 60 kg).

H3 (F) HEHOEANEOLEEZEUTEH.
BICRZBEEDRRYAIRUIC, INTOREREICLO
T EENZREEN G IMEDHERAEE. 1K
BR-ZTRUIZED, ADI (MAE kg SHDEF
MEBOBETREND (WHO (CLBZHAHEDT IA B
HETEME(L 60 kg THB)

10_WHO,2017
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®-18 |MBE—HiEER= Analogous to acceptable daily intake. The term 1 HOEEGFSE (S, MBEVVSAHEEIR. B% | 10_WHO0,2017
(Tolerable daily intake |tolerable is used for agents that are not deliberately | HOEERMEBERE. BERBISRINENTORIWIE(C
(TDI)) added, such as contaminants in food. U TALBNS
®-19 | BTEME—BERE A value based on toxicological data. It represents BHFHT—ACEIE, B, BREVKSLUIRIE |9_FAO/WHO, 2016

(Provisional tolerable
daily intake)

tolerable human intake of a former agricultural
pesticide that may occur as a contaminant in food,
drinking water and the environment. (JMPR Report
1994, 2.3)

ROBEMBEL TREI BREEN DS HMOTD
EEAREROMEFENEZRT.

®@-20 |(F<EEIEER(Exposure The units in which exposure is expressed, e.g. mg/L, |F<EEDEAL, FIZ(E. mg/L. mg/kg 4AE. mg |13_EFSA, 2019
metrics) mg/kg body weight, mg equivalents/kg bodyweight. |ZH&/kg K&,
@-21 |fERICEDEiHE A numerical value derived by dividing a point of HER (BBUE AOFV—IR-IFERFY |13_EFSA, 2019
(Health-based departure (a no observed adverse effect level, —JR-ADEHETIRIE) ZHk2 BAMERGAE TR
guidance value benchmark dose or benchmark dose lower confidence |UTESNIZEUET. BAERER_EOURIZHESTE
(HBGV)) limit) by a composite uncertainty factor to determine |RBESHSNIZERRT (B £FEE(E 24 BF/) (Thiz
a level that can be ingested over a defined time period [ > TIEETE3LANZRET S,
(e.qg. lifetime or 24 h) without appreciable health risk
(WHO/IPCS, 20009).
@-22 |BHEEMOEET(Sum of | Toxic units (see definition below) can be added to REMOREZz RT3 oCBEM (FEEOE | 13_EFSA, 2019
toxic units) predict mixture effects. £22M) ZNMRBIENTES.
®-23 |SMEAI(Toxic units  |A measure of toxicity as determined by the acute SMSMEMF(FEMSEMEMAICI O TREEIN |13_EFSA, 2019
(TU)) toxicity units or chronic toxicity units. Higher TUs 2BMHORE. TU ’MSWEESHENERVCEZRT .
indicate greater toxicity.
@-24 |RAKEBE%E Maximum concentration of a residue that is legally J-TYIZFREEORFHBENED. B, BE |4_EFSA, 2008
(Maximum residue permitted or recognized as acceptable in, or on, a mELEEMERICSFEND. HIVEZFENDEH
level(MRL)) food, agricultural commodity, or animal feedstuff as  |3ERICERHSN TLV\BIEBYIDGRKERE

set by Codex or a national regulatory authority
[IUPAC].

The maximum residue level is estimated by the JMPR
as the maximum concentration of residues (expressed
as mg/kg) which may occur in a food or feed

BRARELNIG. FAO/WHO &RABEEEFT
REZ(CIO T BIEREREB(CIE RIS

9_FAO/WHO, 2016
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commodity following Good Agricultural Practices. The
estimated maximum residue level is considered by the
JMPR to be suitable for establishing Codex MRLs.

R @P(CEFEI Sl EDH25%EEY) (mg/kg
TREIND) ORAXRELLTHEEIND.

@-25

BRAKEBRA
(Maximum Residue
Limit (MRL))

The MRL is the maximum concentration of a pesticide
residue (expressed as mg/kg), recommended by the
Codex Alimentarius Commission to be legally
permitted in or on food commodities and animal
feeds. MRLs are based on GAP data and foods derived
from commodities that comply with the respective
MRLs are intended to be toxicologically acceptable.
(Codex Alimentarius Vol. 2A)

Codex MRLs, which are primarily intended to apply in
international trade, are derived from estimations
made by the JMPR following: a) a toxicological
assessment of the pesticide and its residue; and b) a
review of residue data from supervised trials and
supervised uses including those reflecting national
good agricultural practices. Data from supervised
trials conducted at the highest nationally
recommended, authorized or registered uses are
included in the review. In order to accommodate
variations in national pest control requirements,
Codex MRLs take into account the higher levels shown
to arise in such supervised trials, which are
considered to represent effective pest control
practices. Consideration of the various dietary residue
estimates and determinations both at the national and
international level in comparison with the ADI, should
indicate that foods complying with Codex MRLs are
safe for human consumption.

RELEBY (mg/kg TREND) DERANRETH
D, I-TYIREZENBEREIUEMIRERHIIL
ERCERHAN DL SENEL TS MRL (& GAP 7—
HICEIVTHD, ENTNO MRL ([CEE I 3EmN5
BONEREEHFNSEFEIN L EREN
TW3, -TWIAMRL (3. ELUTEHRES(GER
ENBTEEBEMELTED. FAO/WHO SRI%ER
HEHMRZFBNUTOLIIHEEULEDTH D,

a) RELZOKBYOSHEFHEHE b) Eof
BREEBTZRRULEDZED. BB OGRS L
VEEE T OERICLPAET—IDLE1—,

9_FAO/WHO, 2016
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@-26 |MAMERAIKEBEE The EMRL refers to a pesticide residue or a BmAQBEENELIRHENREELR(IEEYE |9_FAO/WHO, 2016
(Extraneous contaminant arising from environmental sources OFERUNDIRBERER (BEORERRZS
Maximum Residue (including former agricultural uses) other than the use |8) NMS4URKRBREF(EIEERMEZIET . 1-
Limit (EMRL)) of the pesticide or contaminant substance directly or |TYJXAEZEESN. B, BEmMEEEAEAROD
indirectly on the commodity. It is the maximum KEBEFEIOOVT, ENIGFEEINTVSN. FE5F
concentration of a pesticide residue that is BINTVRELRDTVSIRANEE Thd. =E (.
recommended by the Codex Alimentarius Commission |f® kg HZDOKEBRERF(IERMENEE=T
to be legally permitted or recognized as acceptable in |&&N3
or on a food, agricultural commodity or animal feed.
The concentration is expressed in milligrams of
pesticide residue or contaminant per kilogram of the
commodity (Codex Alimentarius Vol. 2A).
@-27 | HARSALAN A Guideline Level is the maximum concentration of a | A/ RSIA2LANLEEF, —HIEEEEFESE2FEEE— |9_FAO/WHO, 2016
(Guideline level) pesticide residue that might occur after the official HEBFSENEEINTHS T BRBHICRESR
recommended or authorized use of a pesticide for SEHBIBITDENR, EEOLM(CENETI(IHAGR
which no acceptable daily intake or temporary SNTAERRICEE T2 REMEDH TR BREREDE
acceptable daily intake is established and that need RNEETHd. B 1 kg HIZDDREBMDEETE
not be exceeded if good practices are followed. It is N3,
expressed in milligrams of the residue per kilogram of
the food. (JMPR Report 1975, Annex 3)
®-28 |E=i%EB=(Highest The HR is the highest residue level (expressed as K GAP &F (> TEREZFERUEEDER |9_FAO/WHO, 2016

residue (HR))

mg/kg) in a composite sample of the edible portion of
a food commodity when a pesticide has been used
according to maximum GAP conditions. The HR is
estimated as the highest of the residue values (one
from each trial) from supervised trials conducted
according to maximum GAP conditions, and includes
residue components defined by the JMPR for
estimation of dietary intake.

EamOuBE D OB EHA P OREKEBLNAIL
(mg/kg TEREND) ThHd. mEEBEEFEKX
GAP ZHIMEOTITONIEER T s BRN S DI BB M
(BEITHS 1 D) DREEELTHEEENESIE
IEHETEDRHIC FAO/WHO BRIFEEEREEHFIR

RECIOTERINLEBR D ZET.
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@-29 |NImzEEEEE The HR-P is the highest residue in a processed MIEPOFKREEVEBMETHD. £EEEYD  |9_FAO/WHO, 2016
(Highest residue - commodity calculated by multiplying the HR of the HR (SS9 2NN A&z RUTELRINS.
processed (HR-P)) raw agricultural commodity by the corresponding
processing factor.
@-30 |EFHEE—BIERE The IEDI is a prediction of the long-term daily intake |— AHZDO—HFIIEESELEEERERNSDIXE |9_FAO/WHO, 2016
(International of a pesticide residue on the basis of the assumptions | FRIERECEDIVWVEREKBYORA—BIE
estimated daily intake | of average daily food consumption per person and BE20FATHD. BmOEBEIDDKXEBZERBL.
(IEDI)) median residues from supervised trials, allowing for | BSEIEREDHTEDHIC FAO/WHO SRKEBE
residues in the edible portion of a commodity and EHFRSEICIOTERINIEZBRDZED.
including residue components defined by the JMPR for | &, FHIRE/(IFZENNIRCIER T 2% EBEREDE
estimation of dietary intake. Changes in residue levels [{bH"EEN3. [BIRNIAFTEIIZE(CE. MMOFRLE
resulting from preparation, cooking, or commercial IENBDIREBYIOBREIEREZZHINETH.
processing are included. When information is IEDI (& 1 ASEDOEBMNEE TRIND,
available, dietary intake of residues resulting from
other sources should be included. The IEDI is
expressed in milligrams of residue per person.
®-31 |EFHEERIAERZ The IESTI is a prediction of the short-term intake of a |EREFEGHAIERE. —AHZOD 1 HOEM |9_FAO/WHO, 2016
(International pesticide residue on the basis of the assumptions of |JHEEMNZL\ZE BLUETE T TOERNSDIKER
estimated short-term |high daily food consumption per person and highest |ENREEVCEZRRTEUEZIXEBY)DOITHRAIEER
intake (IESTI)) residues from supervised trials, allowing for residues |E0OFRITHD, —XERDEIBIBDCHIFBI5EE
in the edible portion of a commodity and including ZEL. BEENMEDETEDHIC IMPR ([CLOTE
residue components defined by the JMPR for ENIEBRDZED.. EFHETERIRIERE
estimation of dietary intake. The IESTI is expressed in |kg AEHDDKEBYINEE TERIND,
milligrams of residue per kg body weight.
@-32 | ABYIEERIE The STMR is the expected residue level (expressed as |ABEREEPIRMEE. &K GAP 4 IE->TE |9_FAO/WHO, 2016

(Supervised trials
median residue
(STMR))

mg/kg) in the edible portion of a food commodity
when a pesticide has been used according to
maximum GAP conditions. The STMR is estimated as
the median of the residue values (one from each trial)
from supervised trials conducted according to
maximum GAP conditions.

EMEAINIGESORMEBROE RSB OHIFFK
BLNL (mg/kg TEREND) Thd. KBEEE
EHofE(E. Bz K GAP ZAHIE>TITHhNIEER
AMERNSDIEREBE (Z:H1THh5 1 D) OFIYEEL
THEEEINS.
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®-33 | INITZEzZEBUIREE | The STMR-P is the expected residue in a processed T RAPOHAFKREBYITHD. EEEYOIREBRESZE |9_FAO/WHO, 2016
MiEE A IYE commodity calculated by multiplying the STMR of the |EEHIMEICITET I TEEEZRUTEL SN
Supervised trials raw agricultural commodity by the corresponding Do
median residue - processing factor.
processed (STMR-P)
(new definition)
®-34 |R>FY¥—YIR-X(BMD)

A dose or concentration that produces a

predetermined change in response rate of an adverse
effect (called the benchmark response or BMR)

compared to background [EPA]

NYITSIYREEEBRUTEEER (N>FYX-T-LR
RYZ (BMR) &EMHEN3) ORISEIGCFRED
ZLZ bl ASFIRE

4_EFSA, 2008
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x 5-17 7J0-F(CBAIBAEER

represented by adding the component information,
commonly used for chemical doses or their toxic
responses. Additivity is the default assumption for
evaluating health effects of multiple chemicals.
Specifically, an additive formula for the toxicity of
multiple chemicals is some function of a linear
combination of the component exposures or toxic
responses (such as a weighted sum). Exposure can be
represented by the external exposure level or the
internal dose, and toxic response can be represented
by the frequency or probability of toxicity or the
measure of toxic effect. (The terms exposure and
effect must be explicitly defined for additivity to be
meaningful for a given combination of chemicals.)

SHERISIC—AZBIICRAVSNZHR D BEIRZIMZAED
BBCULICIOTERITEN TEDLVIEER. MNE (.
BRI CFMEORRTEZE LTI 20T IAL
hARTE THD. EARRIC(E, EBHRDIEF MBS
(SHFTIMERE, D FEEF BRSO
EEORETHSD MEMRE) o (FEEEFFMERIC
BLANFEIAEBAETRI LN TE BHERIE
FBMOSAEFIERIESBHERAORETE
FILNTES.

a5 B TE (FX) ET&E (IRER) *& 5-1 LD
®-1 | INEME(Additivity) Concept that cumulative or joint risk can be RIBURVE(IREFURIE, AEERBEF(EZD |3_EPA, 2007

When the effect of the mixture can be estimated from
the sum of the exposure levels (weighted for potency
in dose or concentration additivity) or the probabilities
of effect (response additivity) of the individual
components. In dose additivity (also called
concentration additivity), each chemical behaves as a
dilution of every other chemical in the mixture. Most
stringently, each chemical contributes to the
production of a common adverse outcome via a
common mechanism of action. Less stringently (for

SEEYIORZEN. 2 ORI DIEELANILOEST
(AEFREEEOHEINMEDRE(COVTEHDIFE
n3) FFEZEOHER (SEMEME) NSHEET
355, AEM&H ([concentration
additivity CERENMEM) 1 &E&HEN3) T
(&, BAEEMELEEMTPOMOIRTOILFE
THIRENTUVDLSCEEN T, sxDEZE(C(E. B1E
FMEIILBEOEAMEZNTUTHBOBERER
DERKICET ST D, TNEFEEETEBVNS (RTU-
ZIGURIVOFEEDIESHIC) | BALFYDEE(IVE IR

11_ATSDR, 2018
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screening level assessments), each chemical F(CBMR HBOBEERZETILCTST
contributes to the production of a common adverse 2. IENEMS (MRI/EA] EEMFENS) [CBL
outcome regardless of mechanism of action. In TlEEEVDORR D EEWIIRIZIU TYERU. B3 (C
response additivity (also called independent action), |9 2EEDERNINZASNS.
components of a mixture act independently of each
other and probabilities of response to components are
added.

®-2 |[EREFEME(Index the chemical used as the point of reference for CAG RDEZBOHBOS 42 IEE{6 I3z, |2_EPA, 2002 (F0:R :

chemical)

standardizing the common toxicity of the chemical
members of the CAG. The index chemical should have
a clearly defined dose-response, be well defined for
the common mechanism of toxicity, and have a
toxicological/biological profile for the common toxicity
that is representative of the CAG.

SREBELLTRHVSNEFNETHD. IBFREF
B BRI LSS - RICBIRZES.
HHEOSEEIEN T (CBASHCEN. CAG ZHFR

FHHBHM(OVTEMZEN  EWFNTOT—
WEBLTOREFNEREE,

BEmEZERERRSHEE
RRERYILD5IA. —EME
IF)

The one chemical in a mixture against which the
toxicities of the other chemicals are normalized so
equivalent doses can be calculated and summed to
represent the total dose of the mixture. Two key
criteria are used to select an index chemical: first,
good toxicity data should exist (with a clearly defined
dose-response relationship), and second, it should
represent the whole group well. To illustrate, 2,3,7,8-
TCDD is the index chemical for dioxins because it has
the best toxicity data and is considered a good
representative of this group of compounds; the
concentrations of the other dioxins are multiplied by
their individual potencies relative to this isomer, then
summed as “2,3,7,8-TCDD equivalents” to arrive at
the dose for the dioxin mixture.

SREMRO—DOEEYEICHUT. thoflbEYE
DEMZIFELITICLT. FMAE2518UTEET
U SREEYIOREEZRI N TES, IBIZLEY
BREIRTBEHICLTO 2 DOEENMEREN D,
-RIFREUT-INFEIETSCE (BHEICERING
RERIGEER)

I —-TeReEtCRIRI L

HAAFS ABOIEECE-EELTD 2. 3. 7. 8-
TCDD %#&tBAgNIE. COVMBIREEREDS T —
%BU. COLEMBEI R RBINREITZEEZS
N3, 0L AT AADBREZZYIETEIC 2. 3.
7. 8-TCDD (C3 9 2B RSB DB THIIED
BT, 3B(C. 2. 3. 7. 8-TCDD HMlEBLLTRLE
DET. 1 AT REMORELT 3,

3_EPA, 2007
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52 EPA,2002 E[RIER &2 EPA. 2002 L[RIER 4_EFSA, 2008
The chemical selected as the basis for standardization |{bZY)EFSVERYEEE (HIR(E J4ATS 4% |11_ATSDR, 2018
of toxicity of components in a group of chemicals or  |{tEYIDFHEDIHD TCDD; FENAME PAH DFF
agents (e.g., TCDD for the assessment of dioxin-like |DzHDOAIY [a] EL>) ORI OB HZREEL
compounds; benzo[a]pyrene for the assessment of DIHDEFEEL GEIRENZEFEME.
carcinogenic PAHS).
The chemical used as the point of reference for SHET I - T A EBA N —DIBOS 2 1ZHE | 13_EFSA, 2019
standardising the common toxicity of the chemical LT BHDOSIRBEAELUTHEREINEFEME. 15
members of an Assessment Group. The index M EEMEFIRECERSNCAERICEZBU.
chemical should have a clearly defined dose- — RS RSB R (LD VW TBRREICE RSN, SMlY
response, be well defined for the common mechanism [JL—7 (CKE EPA. 2000 ) #{EXIZ3—RHIR
of toxicity, and have a toxicological/biological profile |BM4COVWTHE RN/ EMFENTOI7(I =BT 3
for the common toxicity that is representative of the |XETH3.
Assessment Group (US EPA, 2000).
®-3 |[EEREEY(Index The chemical used as the point of reference for CAG MEZEMBE DI EDH 2R I3z DE |8_IRC/EC, 2014
Compound (IC)) standardizing the common toxicity of the chemical AELUTEREINDEZEYE., 1512 EEYE. BRRE(C
members of the CAG. The index compound should EEINAZ-RIGHEZBL. THBEOB AN
have a clearly defined dose-response, be well defined |(CDWTBRREICEZESN. CAG #R{KI2HLEBENDS
for the common mechanism of toxicity, and have a MEICOWTE RN/ EMFNTOTr/I 2B TN
toxicological/biological profile for the common toxicity | & T3,
that is representative of the CAG.
®-4 |N—h—¥DE(Marker One or more prevalent components of a mixture that |BHICAETEZEESYIO 1 DU EO—AEIRES> | 13_EFSA, 2019
substance) can be measured readily and therefore used in THY. FEFHMAERTES.
exposure assessment.
®-5 |[1>>F5-tFEE A chemical (or chemicals) selected to represent the e OO DO EZ R, +DIRFA=-R |11_ATSDR, 2018

(Indicator
chemical(s))

toxicity of a mixture because it is characteristic of
other components in the mixture and has adequate
dose-response data (e.g., benzene has been

ST —INBBTENS, RANOSERIEHIGE
RENBLEME.
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suggested as an indicator chemical for a specific
fraction of gasoline).

XN S 15%E(Relative
potency factor (RPF))

a ratio of the toxic potency of a given chemical to that

SRACFMEOS N DD, CAG ADEFIEF

2_EPA, 2002 (#0FR :

of an index chemical in the CAG. Relative potency MEBOSBEN NI BH%E\S, RPF (3. CAG N | BREZLHERABSHAR
factors are used to convert exposures of all chemicals |DIRTHEFYPEDEEE. IBIZIEFWEBEDE | REYLDSIF)

in the CAG into their exposure equivalents of the EES(CEHIBHICALSNS,

index chemical.

The ratio of the toxic potency (usually expressed as  |®H2{EEWMEOSMEDRE (BE. RfP LLTFREN |4_EFSA, 2008

the RfP) of a given chemical to that of an index
chemical in the Common Assessment Group (CAG).
Relative potency factors are used to convert
exposures of all chemicals in the CAG into their
exposure equivalents of the index chemical. [US EPA]

%) CIL@EIH@IIL-T (CAG) OisiE(bEYE
DEMHOEEDLE . X HfifFRER (& CAG DTN
TOIEEME DS EZIBRMCFMEDFEHEI
ZHG BIeHICALBN S,

The Relative Potency Factor (RPF). The RPF (also
called the ‘scaling factor’) approach uses toxicity data
for a single index chemical (IC). It is calculated by
normalising the potencies of all chemicals in the
mixture to the IC (i.e. the RPF is derived using a ratio
of a reference dose of the IC to each individual
chemical). The RPF approach assumes a similar mode
of action and similar toxicological effect for each of the
individual chemicals in the group and requires
sufficient data to identify a common measure of effect
in order to establish relative potency. Considerations
in selecting the index chemical include the adequacy
of the toxicological database of the IC and how
representative the IC is of the other chemicals in the
group. In order to limit the propagation of uncertainty,
the IC must have a robust database (Wilkinson et al.,
2000). Considerations in selecting the index chemical

RPF 7J70—F(&. EH—DIZ#E\LEWE (IC) OF
T A%V, SBREVTFDOINTOILEMEDIE
Hoigd#x IC (IRNH5. RPF (HME 4 DILFHE(C
X193 IC DERA=EOLZAVTEEIND) (CF
LU TETE 9%, RPF 7J0-F (& JIL-THROD
82 ALZHEDOZNTNCDOWVT. BEHROVEREF
CRFROBHFNFEZIBTELTHD. HXHIRIE
Bz ETE I 2Dl HBOFEREZRE
FRHOTIRT—AINBETHD. B FYE
HRIRI ZROEEBEIECE, IC DB MHEFNT—4
R—ADZHM, BLU IC H I —-TADMOEZEY)
BEEDISCRERUTVIMNEEN D AEEED
[ERD%EBACTZSIC, IC (FEREERT —HN-Z
(Wilkinson et al.,2000 ) 259 2MEHLD
%. 1B L EMETEIRI ZROERBEIATLL T O
BOTHD,
-IC DB HFENT —IN-2DZH M,

12_OECD, 2018
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include: - LA EYERCEEN 2D EDE DRI
-Adequacy of the toxicological database of the IC. 4,
-Similarity of the IC to the other chemicals considered | -J)L—TAOE < DILEHIED IC DRZERE.
in the chemical group.
-Representativeness of the IC of the individual
chemicals in the group.
Approach uses toxicity data for an index chemical in a | 770—-F T SESYITOE < D{LFEYIEBERD 13_EFSA, 2019
group of multiple chemicals to 'to determine potency- | MoA OFELEZIREL T, BESYIHOILEYED
adjusted concentration or exposure data for chemicals | EFED#E THRHIEUCERE I (RIKEDT -2 RTE
in the mixture’ assuming similarity of MoA between |9 3/(CIZEDLEEDEFTF DI FYE
individual chemicals in the mixture. Also known as OEMT-I%FERT 5. HilEMFRE  (PEF) &
potency equivalency factor (PEF). EHEIN S,
A numerical indicator of the toxicological potency of a |1BFLFME (ZDHBE. AUEFEMEISAE |10_WHO,2017
chemical in relation to that of an index chemical FROZDOBEFZNIBERZF EEMENSRE
(often the most toxic from the same chemical class or |B&THh3) CLERUALEME DS EDEREDEL
the chemical with the most amount of toxicological fBIEIR, DifiEM&%ER (PEF) &M ENS. B4
information). May also be referred to as a Potency EM{%REL-TEF (3 RPF DYFIRRT —ATHAEITE
equivalency factor(PEF). Note that toxic equivalency |EUTLRELN,
factor - TEF is a special case of the RPF.

®-7 | BHF@EAEE(Toxicity |- - (f0iR : ERE R

equivalencey
facter/Toxic
equivalency factor
(TEF))

HMEHEREYLD5]
)
Ratio of the toxicity of a chemical to that of another |®H2{EEYEDFHEE. BELU GRAHEEHICES |4_EFSA, 2008
structurally related chemical (or index compound) EI2FIEFEME (FFIEFREEME) 05
chosen as a reference. [IUPAC] 4EDLE .
The TEF is similar to the Relative Potency Factor TEF (&, AB RN RERCFBLILTHD, Y1 AT >4 | 7_SC, 2011

(RPF), and describes the potency of organochlorine
compounds such as dioxins and mixtures of PCB
congeners.

PCB DEEMREDBHIERIEEMOR NERT .
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52 EFSA,2008 t[EIHk 52 EFSA. 2008 t[El%k 8_JRC/EC, 2014
The ratio of the toxicity of a chemical in an I B OB IZ5HET I —-TDIEFEY) | 13_EFSA, 2019
assessment group to the toxicity of the Index BOSMHOLER, cO7T0-F (. FIZET1AF>
Chemical. This approach has been used for e.g. FOREMCHUTRHVANTER,
mixtures of dioxins.
A factor that expresses the toxicity of one congener |#EE(EEM(CEIELIALZENIZZANBD 1 DOEE | 10_WHO,2017
from a chemical class relative to an index compound. |ADOBEMH%ZRITIIEF
®-8 |FMEF=(Toxic The total toxic equivalent quotient (TEQ) is the sum of | TEQ (&, ZALEWEDEELZD TEF BEOIENE |13_EFSA, 2019
equivalency quotient |the products of the concentration of each chemical FTTHD. BREMOEN TG OHEEIETHD.
(TEQ)) multiplied by its TEF value, and is an estimate of the
total potency-adjusted activity of a mixture.
The TEQ for a mixture of chemically related {EEM(CREEUMEDRESYIO TEQ (&, 20HF |10_WHO,2017
substances expresses the toxicity of the mixture in J)-OMENSOFEBERIEFCFMEOEMASE
terms of an equivalent dose of a key indicator (CEALTESOE 42K .
chemical from that category of substances.
®-9 [|;BEYMEKE (Whole |An approach in which the whole mixture is treated as ['E&¥IEAEE—OEOELTIRST7IO-FTHO. | 3_EPA, 2007

mixture method)

a single entity, similar to the way single chemicals are
assessed, and thus requires dose-response
information for the whole mixture. This approach is
used for complex mixtures; and it is best applied to
mixtures with a composition that is constant over the
entire exposure period. It differs from the component- | &
based method because the toxicity information
inherently reflects unidentified chemicals in the
mixture as well as any interactions that might be
occurring among the chemicals. (See the component-
based method for comparison.)

BEMEARORERITERIVELENS. Z0OTT
O—-FHEMPESYCERIN. 2E<EHRHICh
O TN —ETHIEEWICHERIND. St
’Iﬁﬁﬁ(i\ SEAYRORMERDIEFMERIMEFY
BRITREISIEEMEOHIBEFRZABERICK
BH(CRBRL TWVBIzsh. IUR—RY M-2DFEE
(IFRD,
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®-10 |EEMEARO7IO0-F | A risk assessment approach in which the mixture is EEYINE—OY)E aw;&m BEH—DtFEY)EE | 13_EFSA, 2019
(Whole mixture treated as a single entity, similar to single chemicals, |E#RICIRONZH. BZENZEEMEE (+
approach) and so requires dose-response information for the D) FBUUEEEMOVWTORZE-RIGEHRZ
mixture of concern or a (sufficiently) similar mixture | ®EELIBURZHE7TO—-F.
®-11 |[EPN-ZE An approach for evaluating a mixture using exposure |ESYIFOERIOEZMEDEESIUHAERIEG |3_EPA, 2007
(Component-based and dose-response information for the individual 1EREFAL CEEMZSHMEiT2770—F. CO7T
method) chemicals in that mixture. This approach is useful for |O—FEEIVIEENEZSONEELLLENERRZRE
comparing mixtures that contain the same chemicals |&¥%ZLELUT. ENSHMEMUICESTHINED
but in differing concentrations and proportions to MIETIDDICIZII D,
determine whether they are similar mixtures. (See
whole mixture method for comparison.)
®-12 |RDN-R7T0-F An approach in which the risk of combined exposure |#EEOLFEPEADESIEIEDUZAIN, B4 D% | 13_EFSA, 2019
(Component-based to multiple chemicals is assessed based on exposure |73 OEKEEFEDT —FICEDVWTEHMlicN3 70—
approach) and effect data of the individual components Fo
®-13 |22FULVEHR(Desirable |Information desired for the continued evaluation of LS ORI C B RIER. 9 FAO/WHO, 2016
information) the compound. (JMPR Report 1986, 2.5)
®-14 | wERIEHR(Required |Information required to estimate maximum residue BRAKRBEREEZETELLD. —BNRHEEEZHESR |9_FAO/WHO, 2016
information) levels or confirm temporary estimates. (JMPR Report | 93/z8lCinEBRIFHR
1986, 2.5)
®-15 |[ALiB{RE(Processing | The processing factor for a specified pesticide residue, |$FEDREBEE. BmbLUEBRIIORDOINT |9_FAO/WHO, 2016
factor) commodity and food process is the residue level in the |%&(3. NI TEPOKEBLANIZHFKER. BRI
processed product divided by the residue level in the |£0OERETDIXREBLAINTEEBDTHD.
starting commodity, usually a raw agricultural
commodity.
®-16 |#HIHTE(Regulatory |A regulatory method of analysis is a method suitable | 73 AFORRFI5E(E. RO TICESEL THREBEE |9_FAO/WHO, 2016

method of analysis)

for the determination of a pesticide residue in
connexion with the enforcement of legislation” (JMPR
Report 1975, Annex 3).

BREIBDITEUITTETHSD
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5.3.16

point index/Point of
Departure index)

exposures to each chemical component is expressed
as a fraction of their respective RP for effects of
toxicological relevance (i.e. NOAEL, LOAEL, BMDL)
rather than as a fraction of the HBGV.

B5T(E HBGV 07388 T3AK, SMFHIBNEE
(973215 NOAEL. LOAEL. BMDL) Oz (cxd
IHENTND RP DDEELTEREND.

#+ 5-18 FHMECRIIDFEETER
a5 B & (EX) E&E (URR) & 5-1 LOXIE
®-1 |[(FKE>FUA(Exposure |a combination of facts, assumptions, and inferences |BEYRE. HIEOHEAFENETHD. —FEFEU L |2_EPA, 2002 (F0:R :
scenario) that defines a discrete situation or activity where DREZFE(CX I BIENMECD I EEEDH DRI 4 DI | EmMEEHFEESAR

potential exposures to two or more pesticides may TEBZIAECTEDD. EEEEZHET IS | REMLDEIA)
occur. The cumulative exposure framework for DRIE(FEEOEH &, S FUADIBEZEBL T
estimating combined exposures is based on exposure |ERIEHFTMIKERIFE (BIXEL EhoESIAZ
to individuals, which represent differing attributes of | B&v/E{EMh. Fis) OBERZREXRIZEAICTT
the population (e.g., human activity patterns, place of | 3(F{EECEDINTL\S,
residence, age) that link route of exposure through
scenario building.
A combination of facts, assumptions, and inferences |BIENREENMREITZAEEMEDHIIRTOKE |4_EFSA, 2008
that define a discrete situation where potential DfEHEDE . (F{EFHMCHVTIIEZHEET DI
exposures may occur. These may include the source, |&ICAALBNS,
the exposed population, the time frame of exposure,
microenvironment(s), and activities. Scenarios are
often created to aid exposure assessors in estimating
exposure. [ISEA]

®-2 |FBMHEA(Toxic Unit The TU is a dimensionless figure, calculated as the HRTOBIBETHN. (FELAIL (FI:PEC) ¢FRE |7_SC, 2011

(TU)) ratio between the exposure level (e.g. a PEC) and a  |O&MFRFIEHI>RRI>N (BIXIEEEC 50 Fe

given acute or chronic endpoint (e.g. EC50 or NOEC). |(& NOEC) ¢DLbEULTETEENS, SEEYIDS R
The toxic units for a mixture (TUm) are calculated as |fiZ (TUm) (3E4 D TU O&EFTELTETEZN
the sum of individual TUs. Do

®-3 |E#ELI5EN(Reference |This differs slightly from the HI as the sum of the CNUE HL LD TMNCERRD. BAEFERDADELEE | 13_EFSA, 2019
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®-4 |EHDVH(Weighing) In this Guidance, weighing refers to the process of KHAIVATIE EH DT SEMDEHDIFOE |13_EFSA, 2019
assessing the contribution of evidence to answering a |RB(CEX 2L T 2EEHHLDET 5%5Hi I 570X
weight of evidence question. The basic considerations |%2189. ZEEINESEANREEBEIEL AH(15>
to be weighed are identified in this Guidance as AT, SHLOEFENS. ZEEBSIU—BMEL T
reliability, relevance and consistency of the evidence |E&NTL\3,
(see Section 2.5).
®-5 |FHLOEHDIF(Weight |Weight-of-evidence refers to a qualitative scientific FEDQENORDOD. HEALFEOEMERIZRIE | 1_EPA 1999 (F05R :
of evidence) evaluation of a chemical substance for a specific BEHZ LS. SEHLDEHDFICLDEHMICE. BRD | EMEEHARESTHAA
purpose. A weight-of-evidence evaluation involves a | BHRHERNSOT—FOEYEIREDT -4, (LFHIR | REYILDSIA)
detailed analysis of several or more data elements, T =ADISRK DN DT —HEBEZRDOFEMRB AN S
such as data from different toxicity tests, FN.ETNUSHWT, —DDIRENBRENDN. LAFTD
pharmacokinetic data, and chemistry data, followed |{REHNSEENZLSREE RN EINS,
by a conclusion in which a hypothesis is developed, or
selected from previous hypotheses.
WOE is a comprehensive, integrated, often qualitative |{RFR(CIGUTZTO-FOY-ILAERRZRERZZE=TT | 12_0ECD, 2018
judgment of the extent and quality of information DIBIROEFE B ZDIEN M. TEERY (IR
supporting a hypothesis for which the approaches and | 93¢,
tools vary, depending on the context.
The extent to which evidence supports one or more  |BIZHREERT(CITD 1 DF(FEEHODEAZENT | 13_EFSA, 2019
possible answers to a scientific question. Hence ' (FBFHLDIZE , UIeh o T, [EHDEH DI /5% ]
weight of evidence methods’ and ‘weight of evidence |BLUTFHLOEHEHT (&, PIEEMEDHIEZICHTT
approach’ refer to ways of assessing relative support | 218x8Z3F%2: i1 I3 /55%169 .
for possible answers.
®-6 |EHLOEHDF The second of three basic steps of weight of evidence |SELOEHDVICEETZEFBEIEDRE. HHI |13_EFSA, 2019
(Weighing the assessment that includes deciding what considerations | 275EDRE . BLUFHLOEH DI INSDF5EE
evidence) are relevant for weighing the evidence, deciding on BRI SCIHHOEH D FHlOEAN L=

the methods to be used, and applying those methods
to weigh the evidence (see Sections 2.4 and 4.3).

ERPEDS5ME .
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®-7 |EHLOEH DI A process in which evidence is integrated to RIZMRZERM(CT I 3EZOEMIRSZIFZ2RET | 13_EFSA, 2019
(Weight of evidence |determine the relative support for possible answers to | 3z®(C. SEHlEFEES T ZiBIE.
assessment) a scientific question.
®-8 |ZHOIHOEHDIF  |which evaluates hazard data for possible pairs of 2EEMBEOENTNOB U EEZZEELUDODE | (EFSA_2013)
(binary WOE chemicals in order to determine qualitative binary MRS WOE (BINWOE) %REIZIR
(BINWOE)) WOE (BINWOE) taking into account effects of each HIC AL EDIHAENDEIELIC DD BINWOE
chemical on their respective toxicity so that two MELENZLS. {EEMEDRIEEREHFEDED
BINWOESs are needed for each pair of chemical. As for | fEb&4T —4%5FH4Md %, WOE (CDWT(E.
the WoE, the BINWOE determination is a classification |BINWOE ORTE(L. HHE/ERAOFEENZAM
that indicates the expected direction of an interaction | (#BAI&LDARZ0\. AEINLD/NEV AHINFEEAHE
(greater than additive, less than additive, additive, or |TE) %ZRIDFECHD. RICHIEDOIRERE, FHEFH
indeterminate), and scores the data qualitatively, B&E. BLWEERRM. NEF. \M4A7vE4( (in
using an alphanumeric scheme that takes into account |vitro ¥ in vivo) . BENIERIZOBIEEZE
mechanistic understanding, toxicological significance, |EBUREFAT—LZEVT. 7—5%ZE 4 EHi
and relevance of the exposure duration, sequence, CERR
bioassay (in vitro versus in vivo), and route of
exposure.
®-9 |/\H-R/>7vIX Two different kinds of approaches for health risk {2V EESYORRRIAVFHBIOHO—FEED |15_57>%—%,2002 (A1

(Hazard index)

assessment of chemical mixtures have been
recommended, namely whole mixture approaches and
component-based methods. The assessment on whole
mixtures can be done on the mixture of concern, on a
sufficiently similar mixture, or on a group of similar
mixtures. These assessments would be ideal for risk
assessment of pesticide residues in food, however
they are not applicable here since they are very data
intensive. This leaves the single compound
approaches as the more realistic ones. For mixtures in
which the compounds are toxicologically similar (e.g.
same mechanism of action), four methods based on
Loewe additivity have been suggested: the hazard

BERZFE. IRO5, DEEMEARDOFEIEIR T
ZEICURA TS I MERENG. REE RO
(F. BEESNZZDEREMCONT, Fe(E 9 (CFEN
UISEEYIPRELEEIOI L -TOnTiThn
%o CNSFHTIFE RO EBEZED)RIFHEIC(E
BB TH N, IEBICT—IMIFHI TH B8, I
TIHBERATERV, CO. LNIRENBRHEDELT
[BE—{tEMOFEINEEND (LEVINEEFH
(SFELLTVWS (FIXIE BCERIED) BEYIIC
DW\T(E, [Loewe DAENNEICEDIWZ 4 DOFEE
MERIN,

I\F—R1>79IR (hazard index)

ExI%h11%E8 (relative potency factor)

R ARESHERE
FHEREMLZIA)

141




=h

EtE (FX)

EE (RR)

& 5-1 LOMIE

index, the relative potency factor method, and the
special type of the relative potency factor method
named the toxicity equivalency factor, and the margin
of exposure. These methods differ by the required
data on toxicological processes but in all cases the
exposure levels are added after having been
multiplied by a scaling factor that accounts for
differences in the toxicological potency. For
compounds acting independently (different
mechanism of action) the response addition approach
have been suggested, and for compounds that
interact, use of interaction hazard index have been
suggested.

BMHEMFREL (toxicity equivalency factor)

(FKEY—>> (margin of exposure)
INSAETE. BEFNRTOCACBVTEREIN
3T —INERZN, INTOHA. (KELNIL. 5
HEF YRR S DI Ve 5 BRI B LR E e NI T
#®. BELEDENS. MIIUTERT? (BER31EH
BAED) EEYIOWVWTIE. RISZEBULAEDERTFE

(response addition approach) hgZaniz.
Fre. MEERIZLEWICOVTE. HEFRE
E4484Z (interaction hazard index) OfERN
RN,

The HI is a dimensionless figure, corresponding to the
sum of the ratios between the exposure level and the
reference value of each component. When the RV of a
certain compound is based on an effect that is not the
group effect (common toxic effect), or the applied
assessment factor includes adjustments not related to
the endpoint of concern then the HQ can be refined by
identifying the RV for the group effect and adjusting
the Hazard Quotient (see below), accordingly. In this
situation an adjusted HI (aHI) is then calculated.

HI (FEEIOERTHI. (FLELANILERR D DELE
EQEIEDEETZRT . HHAEEWD RV N JIL—
TOFZE (FLROSMEE) TEIRVEZEICEIN
TLBIHA. HIVFBRAEEIN BT AR MREN
RENBIY MR MEMRBVHIEZSDIHE(C
(F. DT HQ (FTI-TEED RV OEEL/\F-R
FEOHHIEICIOTHRERIESN D, ORI TS, #H1E
HI (aHI) 5t&&Nn3.

7_SC, 2011

Sum of Hazard Quotients, i.e. ratios between
exposure and the reference value for the common
toxic effect of each component in a mixture or a CAG.

J\F—RLEDEET. IROEREYEIZ(E CAG D
BRI O—IRMNREEERICOVWTOEIELE #E
fEEDLE.

8_JRC/EC, 2014

The HI is equal to the sum of each chemical
component’s Hazard Quotient (HQ = Exposure+Safe
Dose). (US EPA, 2011; Bjarnason, 2004; OECD,
2018).

BAEFHDD/\T-REE (HQ=(IE+Z£H
8) OAEFHEFELL,

13_EFSA, 2019
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The sum of the exposures to each of the component
compounds of an assessment group divided by their
respective reference values. As such, it represents
risk-based summation of exposures to individual
components, adjusted by their relative hazard. If HI >
1, the total concentration (or dose) of mixture
components exceeds the level considered to be
acceptable.

SHET I T DR IMEEMCITT B EDEE 2
TNTNOEEETEIOIAE. UIhD T, 2NUSE <
DR (T BELEEDURIN-ZD#EFZZRU. 48
M RBERIECLOTREEND, HI>1 DIFE. B
BRRDOMIEE FRIR5E8) (HFTrEREZEX
TWa,

10_WHO,2017

®-10 [/\H—Rkt(Hazard The hazard quotient is the ratio of the potential J\T'—RLE(E. YIEADTTREMEDHBSEELEEED | 7_SC, 2011
Quotient) exposure to the substance and the reference value. If |LETH2. /\U—REEN 1 KiEmLETEINZIHBE.
the Hazard Quotient is calculated to be less than 1, (FEDFERELTRRAOBEERFZE T TN
then no adverse health effects are expected as a (AN
result of exposure.
The ratio of the potential exposure to the substance |#EBEADEIEEHEDHDEEDLERBLUBEREN | 13_EFSA, 2019
and the level at which no adverse effects are FRENROLA)L,
expected.
The ratio of the potential exposure to the substance to | BE/EANFEINRVLAL (HIZ(E —HIEE |10_WHO,2017
the level at which no adverse effects are expected HFB=-ADI £ (F—HEBEFS=-TDI) (CX93
(e.g. acceptable daily intake - ADI or tolerable daily  |¥)EADBTEREEEDLEE, HI OFTEEREZN
intake - TDI). Used in calculation of HI. EER
®-11 | ZRDHEBEEROSHIC | This evaluates hazard data for possible pairs of N AEEME DI EEEHDEAHENDEICHILTZ |13_EFSA, 2019
{BIEENIz)\H—R4/4>7Y | chemicals to determine qualitative binary WOE DD BINWOE "hEERBEFENEDENENDES
A (Hazard index (BINWOE) taking into account effects of each (XTI 2R EEE R U TEMRBR R WOE
modified for binary chemical on their respective toxicity so that two (BINWOE) Z%RTET B, {FMED/\H—
interactions) BINWOEs are needed for each pair of chemicals. Ry —4% i 2,
®-12 |[POD 14>7wJA(Point of | The PODI is the sum of exposures divided by the point | [I{EBOGTHESYITNETNORIAS (POD) T |7_SC, 2011

departure index
(PODI))

of departure for each of the individual components.

= by e 310)

(F0R : BREEMHER
aHEMRRYLO5I
. —BMEIE)
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®-13 | RBEYRVIES - - (f0R : BmB MR
(Cumulative risk HaRERER LD
index (CRI)) F)
®-14 [EEIKEN->Y The MOET approach is the reciprocal sum of the MOET j&(&. MOE  (Ffz(. PODI OiF#%) i |13_EFSA, 2019
(Combined margin of |reciprocals of the MOEs (or, the reciprocal of the #HoMTH3 (OECD. 2018 £F) .
exposure (MOET)) PODI) (OECD, 2018)
- - (F0:R : EREZMEEFE
HRETAERE LD
F)
®-15 |[(FKEY—>>(Margin of | The Margin of Exposure (MOE) is the ratio of the (FKEY—-T> (MOE) (&, ebDEELAL GBI | 7_SC, 2011
exposure) reference point RfP to the level of exposure in humans | E&N2h. F(EHEFIND) (CXT DS RFP
(measured or estimated). DLETH S,
Ratio of (a) a reference point of (eco)toxicity to (b) (b) HFKE=EFFEECXHISD (a) 13_EFSA, 2019
the estimated exposure dose or concentration. (&R8) HFMHosREant.
Ratio of the no observed adverse effect level (NOAEL) |IEimHY. FRAINFZ(FHEENEEEF(PREICH | 10_WHO,2017
or benchmark dose (BMD) or its lower confidence limit | 32&ME (NOAEL) FREADFI-VHE
for the critical effect to the theoretical, predicted or (BMD) FI(IEEREE(CXIZED TIREFER
estimated exposure dose or concentration. FOLL,
®-16 |HELERAN-ZD/\H-R |- - (f0R : BEREEHER
1>7v)Z (Interaction- HETHABEREYLD5]
based hazard index F)
(IHD))
®-17 |RARIELER A prioritisation method applicable to all areas is the IRTODECEA T GERMBRIEAIDIFFETHD,. |13_EFSA, 2019
(Maximum Maximum Cumulative Ratio (MCR), which identifies I I —TCBVWTEHEFIRIOBERE D45

Cumulative Ratio
(MCR))

the specific chemicals that are drivers of toxicity or
risk in an assessment group and can be applied in
combination with any of the methods described
above. Originally developed by Price and Han (2011),
the MCR is the ratio of the combined toxicity (i.e. HI)
to the highest toxicity (HQ) from a single component

EDLEMBERFEL. FHROFEOVITNHELEH
BB TERIZUNTES, b Price & Han
(2011) (C&HOTRIFEENEZ MCR (&, BESMH
(HI &) &EHMBE0EE— k53 hERI & OABHA(C
RFIREEVEYE (HQ) (IFh5EAK HQ)
EDLETHD. BRA MCR BITEESYIR DL FYE
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of the assessment group (i.e. maximum HQ) to an DFUE L T/IMEL 1 THBZEF. —DDEZEY)
individual in the target population. The maximum BMEAFKEYRIZZEL T Lz RU. BEFH
MCR value is equal to the number of chemicals in a (FBEF (REHE) THRIEHERL TS,
mixture, and the lowest value is 1, indicating that one
chemical substance dominates the combined exposure
risk and implying that a combined assessment is
redundant (Price and Han, 2011).
Ratio of the toxicity of the most potent chemical BEMORCERDORE IR0 NDRB | 10_WHO,2017
component to the total toxicity of all chemical {EZERK D DE DL,
components of mixture.
®-18 |BMHFHNEZI0RME A pragmatic, methodology to assess the safety of . IRIE. BLUBKRICRSNZFRADBHEDESF | 13_EFSA, 2019
(Threshold of chemicals of unknown toxicity found in food, the MEBOLZ 22T e hDERBIRTTIE.
Toxicological Concern |environment and our bodies.
(TTC))
®-19 |[FZDORME(Threshold |Dose or exposure concentration below which a {EEMENENU T TREEE REFERVAZF(E | 10_WHO,2017
of effect) chemical does not exert an effect. ERE
®-20 |4M&E(Extrapolation) The process by which information is inferred to fill a  |BIFOT—90F vy I %BD3I 1B ZHERI3T | 3_EPA, 2007
gap in existing data. Commonly used to estimate the |0OtZ, —f&(IC. EAE (ZLA0HE. EBRT-50
response at a low dose, often well below the range of |&FEZ%(EANCTES) . £3EWEROES S
the experimental data, or equitoxic doses across HAETORICZHETEITIHICALSNS, LRV
species. The better approaches use biologically based |JO—-F(&. EYIFCEDIEIFETINEERLTLNS,
mathematical models.
®-21 |/\H—RO¥FE(Hazard |The process of determining whether exposure to a BFEMCENEE(TREEMNADEENEE S 3_EPA, 2007

identification)

given chemical or mixture could cause harm (adverse
health effects). It can also involve qualitatively
indicating the nature of the likely health effects.

(BRNAOEFE) Z5|SEIIIREENDINED
WERET D181, Flo. RIDSERTFEDMLSZ
EMRTRICLbEIND.

Identification of the type and nature of adverse effects
that an agent has an inherent capacity to cause in an
organism, system, or (sub) population. This is the first
stage in the process of hazard assessment.

Y. R (3 SHCSVWTERYEBN
S|IERITERDEENEET SEEFROEALL
VHEORTE. INF/\T— REHlOBIZ05E —EBE
THd.

8_JRC/EC, 2014
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The identification of the type and nature of adverse AV RmErRE (@) EHICBVWTERYMEN |10_WHO0,2017
effects that an agent has an inherent capacity to S|EREIBIBDRENZE I IEEERDEES &
cause in an organism, system or (sub)population. PMEOIFTE. BEMHOIFEL. BEMHHT0E—

Hazard identification is the first stage in hazard ERPETHD. URVFHEDTOTANE—ERFETH D,
assessment and the first step in the process of risk
assessment.
®-22 |FHflicERL(Unable to | The effect of the chemical (mixture) cannot be IEFEME CEEY)) OFEN. fIXESEYRxS |3_EPA, 2007

assess)

classified, for example due to lack of proper control
groups; lack of statistical significance; or poor,
inconsistent, or inconclusive data in the available
toxicity studies.

BBEINRVEDDFETER, FeTNAaEEoXINE
eI AFARER S REROT —INA T+, — 8
PRV, SR TORVCEERT,

®-23 |/\H—RiHii(Hazard Process that includes hazard identification and I\ - ROKFELNFH O 2EH. (IKEFHMMNEAHER |4_EFSA, 2008
assessment) characterization and focuses on the hazard in contrast |BIIFERTHBVRAVEHiE (ERFEBHYC) \H— RCE
to risk assessment where exposure assessment is a mMEHTZI0ER,
distinct additional step [IUPAC].
_FE2 EFSA,2008 &Rk 52 EFSA,2008 &Rk 8_JRC/EC, 2014
A process designed to determine the possible adverse |&%¥). Rl () SEENIKEENSETEEM |10_WHO,2017
effects of an agent or situation to which an organism, |D&HZ/ERMEE(FIRNROBTENRBZEZRE
system or (sub)population could be exposed. The IRHIEEETENETOTR. coTOLR(C(F. Ek%
process includes hazard identification and hazard BEMOIELHENSEFND. COTOERG. (FK
characterization. The process focuses on the hazard, |E:HENERFERENMRTYI THRVRITEIA
in contrast to risk assessment, where exposure (IXTEREYIC, BEMCERZH T,
assessment is a distinct additional step.
®-24 |)\H—REHEOVF(Hazard |Qualitative and, wherever possible, quantitative BEERZSIESRIITIERIEDHIERMEE(E |8_IRC/EC, 2014

characterisation)

description of the inherent property of an agent or
situation having the potential to cause adverse
effects. This is the second stage in the process of
hazard assessment.

RROEEORFAEICRE T 2E RIS LU BTEERRD
EEMRECIR. N/ \Y— RFHEOBEIZDHE
FETHD.

146




a5 FAEE & (EX) E&E (URR) & 5-1 LOXIE

The qualitative and, wherever possible, quantitative |BE/ER%Z5IEkRCInIEEHOHI/ERAMEF(E |10_WHO0,2017
description of the inherent properties of an agent or | {RROEEO4FHCBITBEMMNIS LUTIEERIRD
situation having the potential to cause adverse FEEMREER, CNICE. ATgETHNE. B=E-KRIS
effects. This should, where possible, include a dose- | BMROFHMES LUBNICHESIAEREEZSHAINET
response assessment and its attendant uncertainties. |%%. BEEHEL. BEHMOITOTADSE 2 ERFETH
Hazard characterization is the second stage in the D, UMD 2 EfETHD.
process of hazard assessment and the second step in
risk assessment.

®-25 |:HMlifRER(Assessment |Numerical adjustment used to extrapolate from ERNCREEINZ (A=-&RIS) BE&EMS. 21 | 13_EFSA, 2019

factor) experimentally determined (dose-response) LUFTEBESERANMRIDEIICRWIBEDEEEZ

relationships to estimate the agent exposure below HEE T 2IMFOIDDOEUBTRZEICALBNS,
which an adverse effect is not likely to occur.

®-26 |I>tINETIV Defined by EFSA (2016) in the context of EFSA (2016) (&, RBURVFHIAOSAR/ICELY | 13_EFSA, 2019

(Conceptual model)

environmental risk assessment as ‘Step of the
environmental risk assessment problem formulation
phase describing and modelling scenarios and
pathways on how the use of a regulated product may
harm a specific protection goal’. A form of conceptual
framework, which is defined by PROMETHEUS project
(Promoting Methods for Evidence Use in Scientific
assessments) (EFSA, 2015b,c) as 'The context of the
assessment; all subquestion(s) that must be
answered; and how they combine in the overall
assessment.’ In the present Guidance, conceptual
model refers to a qualitative description or diagram
showing how pieces and lines of evidence combine to
answer a question or subquestion, as well as any
relationships or dependencies between the pieces and
lines of evidence. The conceptual model could be
presented as, for example, a flow chart or list of
logical steps (see Section 3 problem formulation).

T, [ REROERNMFEDREBRZICENE
SICEZKEFEINDOVTOIFUALRRIEZECIRL. £
FTINAEIBERIBURITEAXS MNEIRESRTE R P D AT
vT | EEERLTWD. BEXRFNERBSROIRTOE
R, AN ATHE TEDLSCHAEDEZNENDTE
#[EHBEOE S=ELTI. PROMETHEUS JO> 1N
(RIZHIEHMCH T BEEHAOF) B 5 EDIRE)  (C
IDEZRSNTVIEZIL - LAD-IDORR. AA1(4
JATIE BESETILE(L. SO RFIHEER]
PEEBICEZBIHICEDISIHEE T N 2RI EME
BRI RIZR, BLUSERLOMTH &SRB DR DR
FHORFREGREIR T BE2ET V. HIZE JO0-F
— NERFERIBITYIOUARNLUTERITENTES,
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®-27 |EP9ZRO$IMT(Expert  |EFSA (2014d,e,f) defines an expert as a EFSA (2014 d, e, f) Tl FFIZRZXH. £ |13_EFSA, 2019
judgement) knowledgeable, skilled or trained person. An expert e FLENEZZFTEAETEERL TS, FFIZROH
judgement is a judgement made by an expert about a |¥i&(d. BEFIRNE I DD EFICHITIERMELIETER
question or consideration in the domain in which they [([CDWTEPIRN T ITHETTHD. COLIBRHIRIETE
are expert. Such judgements may be qualitative or I THOTEEEN THOTELV, BITIEET,
quantitative, but should always be careful, reasoned, |&SIEEIT. SEUCEDIEDTHD, KM DiEAMZRF>
evidence-based and transparently documented. TXELINRETHD.
®-28 |FAF0F0(Harmonic The harmonic sum is the sum of reciprocals of the IEDEOFE D, 13_EFSA, 2019
sum) positive integers.
®-29 [#&HPRFR(Limit of Lowest concentration of a pesticide residue in a RESNIEYNYIZRDOIRBREICOVT, FED |4_EFSA, 2008

detection (LOD))

defined matrix where positive identification and
quantitative measurement can be achieved using a
specified analytical method. [IUPAC]

TEZRVWTHERBREZI TN TERIRIER
E.

Lowest concentration of a chemical in a defined
matrix in which positive identification can be achieved
using a specified method.

RESNIEY MY IRFRAEFMEICONT, FFED
73EERVWTHERBRIEZI TN TERIEE
E.

13_EFSA, 2019

The LOD is the lowest concentration of a pesticide
residue or contaminant that can be identified and
quantitatively measured in a specified food,
agricultural commodity or animal feed with an
acceptable degree of certainty by a regulatory method
of analysis. (Codex Alimentarius, Vol. 2A)

BFEOER. BERILIEAEROKEE
EFL(EEEMEICONT, ARFINR DS ECED
BN IEE OESZIH  TRAESLUTEEN
([SRIETRENTETIRIEEE.

9_FAO/WHO, 2016

@®-30

E=ER(Limit of
quantitation (LOQ))

Lowest concentration of a chemical in a defined
matrix in which positive identification and quantitative
measurement can be achieved using a specified
analytical method.

BEDDI3EZRVTHERERREELESHVAEN
ERSND RESNIEN NYI AR E DR
RRE.

13_EFSA, 2019

The LOQ is the smallest concentration of the analyte
that can be quantified. It is commonly defined as the
minimum concentration of analyte in the test sample
that can be determined with acceptable precision

EERFAEEETEINTHRMOR/INEETH
B, —RREYICIE, RESNIEREREM T THETED
BE  (BRM) BIRETAETES. ik
BRODITER/INEEEERIND.

9_FAO/WHO, 2016
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(repeatability) and accuracy under the stated
conditions of the test.
®-31 |PRFUE(limit of Practical limit of residue quantitation at or above the |E=ZRER (LOQ) LMULOEKBYMOEZICHITS |4_EFSA, 2008
reporting) LOQ. The conservative limit of quantitation for a ERARER ., MESNYNYIRB LU TS ED
defined matrix and method, which may vary between |$DRFHIREERFTHD. stEREERMEE(EEK
laboratories or within the one laboratory from time to |B&iEZEARITEEE. MO LURFENERRDHICER
time because of different equipment, techniques, and |3Z&N 03, —AREIICIE. BEORIESNZEEFHOT
reagents. Commonly either the lower limit of the FREZED AU RO EEN EIUNEIEEN AR
calibrated range of the method or the lowest level at  |[LAILOWINHTHD.
which quantitative
recovery of the analyte has been demonstrated.
[IUPAC]
®-32 |##EZ(Probability) Defined depending on philosophical perspective (1) EZNEROEUTERSINS (1) RFEDOHE |13_EFSA, 2019
the frequency with which samples arise within a AT, FRIFEOATIV-DlHICH>TILHIRNS
specified range or for a specified category; (2) $8E; (2) RFEOHHEE(EHTIV-DBIEEMEIC
quantification of uncertainty as degree of belief on the | X I3MHEELL TORERMEDTEE( L, BEDE
likelihood of a particular range or category (EFSA M. BJEEMDHBME(CH TR IFE R
Scientific Committee et al., 2018a). The latter IIoIC, SHLDEAOFHIICEVWTHERNAVSNS
perspective is implied when probability is used in a BalCEXRZEHD,
weight of evidence assessment to express relative
support for possible answers (see Sections 2.3 and
2.6).
®-33 |RIEDBARE(L(Problem |In the present guidance, problem formulation refers  |BIREDERFE(LL(E. A—LX AT -LIPLOZNRIET | 13_EFSA, 2019
formulation) to the process of clarifying the questions posed by the | 2R E#BAFEICL. TNSZEMIIMEITINEIN. EDL
Terms of Reference, deciding whether and how to SICHADIE T DNERTEL . SIEHHLDE A D\ F 5 Z i
subdivide them, and deciding whether they require BLIRINONERETZTOTRAEIET,
weight of evidence assessment.
®-34 |EETFE(Production | The process(es) employed to produce the mixture BEMERIEIIHCAWVEE BIRE 6% | 13_EFSA, 2019
process) (e.g. chemical synthesis, enzyme catalysis, aRk. BEZRAME. Rl D BRELEIRARERENS

fermentation, pyrolysis or isolation from a natural

DOERERE, ) ZioikdI e, BETIEDERE,
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source, etc.) should be described. The description of
the production process should be detailed enough to
provide the information that will form the basis for the
evaluation. For safety, the description should include,
in particular, information on potential by-products,
impurities or contaminants.

AHMOELEL 2 B IEIRZRM I BIHICTDTFHEAT
HINETHD. TEMEOERRNS. COCHRIC(L, 45
(C. BRSNZEIEY. T (LBREICRE T
BIEIREZHINETHD.

@®-35 |R7>>—(Potency) The strength of an intoxicant or drug, as measured by |H3RICZIEII DICHERE(CIH>TRIEENS. 8 |13_EFSA, 2019
the amount needed to produce a certain response. MELEZEYD5ES,
®-36 |E2:Hifi(Quantitative |An assessment performed or expressed using a FUBERT — ) 2 AW TR F 2 (FRIREN 25, 13_EFSA, 2019
assessment) numerical scale (see Section 4.1 in EFSA Scientific
Committee et al., 2018a).
®-37 | (Refinement) One or more changes to an initial assessment, made |B(CI2EEOEEREZEKIDENTITH |13_EFSA, 2019
with the aim of reducing uncertainty in the answer to |[N2#HAFHE®D 1 DML EOZEE, UAIFRIIERD
a question. Sometimes performed as part of a 'tiered |FHMlI(CXI I3 TEXFEHI7IO0—F1 O—BPEL TENE
approach’ to risk or benefit assessment. SNBEEHD.
®-38 |B8iE%(Relevance) The contribution a piece or line of evidence would —EDIHVEIERR I BIBEINT D (SR TEZEDT | 13_EFSA, 2019
make to answer a specified question, if the HBIHEIC FFEDBRICEZZIHIC. SEHLORT A
information comprising the line of evidence was fully |EERFEMTITS. BEINE. SHLNRI=.
reliable. In other words, how close is the quantity, FEFERESERN, S HUBCBVTERINZE. 154
characteristic or event that the evidence represents to | FZ[EERICENTZHEVNTHD. UL EF
the quantity, characteristic or event that is required in | FIBESEMIF TR R, ZZMEHY. {EFEHNRED
the assessment. This includes biological relevance fBDEBRCEIEHEMEEZENS.
(EFSA, 2017) as well as relevance based on other
considerations, e.g. temporal, spatial, chemical, etc.
®-39 |[{SFEME(Reliability) The extent to which the information comprising a SEBLDBR  F I3 Rz 18Rk I 2RI IEMETHD | 13_EFSA, 2019

piece or line of evidence is correct, i.e. how closely it
represents the quantity, characteristic or event to
which it refers. This includes both accuracy (degree of
systematic error or bias) and precision (degree of
random error).

EE. IRD5, TNNSIRIZE. IFHEIE5RE
EDIEEBE(CRINERL., IEE (RIFEREPRD
DIERE) LHEE (SVHLREDIRE) OmANEF
n5o
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®-40 | (Specifications) |The specifications define the key parameters that FUEIC (T RSO ZBASINCUSESES 21260 | 13_EFSA, 2019
characterise and substantiate the identity of the BER/INIA-H, BERCINBONTA=IHELUBD
mixture, as well as the limits for these parameters BEiE T 2YNIR L F I E I (FE L F RN SA-IDIRFR
and for other relevant physicochemical or biochemical |Hh#RESINTLS,
parameters.
®-41 | LZEM(Stability) The stability is the quality, state, or degree of being {EFZ IR FRIR(CT I DM RE. ZELT | 13_EFSA, 2019
stable: such as resistance to chemical change or to WBMHEEE, JRRE, FEEDIETHD.
physical disintegration.
®-42 |#8E(Accuracy) Closeness of agreement between the result of a BIERREEDENEHES. 9_FAO/WHO, 2016
measurement and the (conventional) true value of the
measure
®-43 |&wIEUZRILAL(Minimal |the profile evaluates the whole mixture data (if BRINBRZEDORE. BEMOSREURILA | (ATSDR_2006)
Risk Level (MRL)) available), focusing on the identification of health )b (MRL) ORMELTOT—IDZH M. LU
effects of concern, adequacy of the data as the basis |'REYIICT T REIRF(CEDICEMBIRE/FEHZF
for a mixture Minimal Risk Level (MRL), and adequacy | (PBPK/PD) EFIDZH LB EM(CEREY
and relevance of physiologically-based TCOREMT-924& (FIgeTon(d) g
pharmacokinetic/pharmacodynamic (PBPK/PD) Do
models for the mixture.
The maximum concentration of a pesticide residue I-TYIARESHERTZ. E@RPEWASERO |10_WHO,2017
(expressed as milligrams per kilogram) recommended |3%BBEE (ZUJ3L/F0JSLTERIND) DERX
by the Codex Alimentarius Commission to be legally |iBE. NSO, HEE(IKEZTEERENE
permitted in or on food commodities and animal feed. |{F3cHIFETESNTL\D,
These levels are in place to ensure the lowest possible
consumer exposure.
®-44 |RAKEBE%E Maximum concentration of a residue that is legally J-TYIZFREEORFHBENED. B, BE |4_EFSA, 2008

(Maximum residue
level(MRL))

permitted or recognized as acceptable in, or on, a
food, agricultural commodity, or animal feedstuff as
set by Codex or a national regulatory authority
[IUPAC].

RECFEERHCZEIND. HIVEFEENBZIELN
ERCEBHBEN TVSIREBYIDERKIRE
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The maximum residue level is estimated by the JMPR
as the maximum concentration of residues (expressed
as mg/kg) which may occur in a food or feed
commodity following Good Agricultural Practices. The
estimated maximum residue level is considered by the
JMPR to be suitable for establishing Codex MRLs.

BRAREBLNAIE FAO/WHO SRIABEERER
REZE(CLO T BIEREREB(IE LRI
HEmPCFEIDREEOHDIEEY (mg/kg
TRIND) DERANRELLTHEEIND.

9_FAO/WHO, 2016

@-45

BRAKEBRA
(Maximum Residue
Limit (MRL))

The MRL is the maximum concentration of a pesticide
residue (expressed as mg/kg), recommended by the
Codex Alimentarius Commission to be legally
permitted in or on food commodities and animal
feeds. MRLs are based on GAP data and foods derived
from commodities that comply with the respective
MRLs are intended to be toxicologically acceptable.
(Codex Alimentarius Vol. 2A)

Codex MRLs, which are primarily intended to apply in
international trade, are derived from estimations
made by the JMPR following: a) a toxicological
assessment of the pesticide and its residue; and b) a
review of residue data from supervised trials and
supervised uses including those reflecting national
good agricultural practices. Data from supervised
trials conducted at the highest nationally
recommended, authorized or registered uses are
included in the review. In order to accommodate
variations in national pest control requirements,
Codex MRLs take into account the higher levels shown
to arise in such supervised trials, which are
considered to represent effective pest control
practices. Consideration of the various dietary residue
estimates and determinations both at the national and
international level in comparison with the ADI, should

RELEBY (mg/kg TREND) DEANRETH
D, I-TYIREZENBEREIUEIRERHIIL
ERICERHAN DL SENEL TS MRL (& GAP 7—
HICEDIVTHN, ENTNO MRL [GEE I 3E@NS
BONEREEHFNSEFEIN L EREN
TW3, -TWIAMRL (3. ELUTEHRES(GER
ENBZEEBMELTED. FAO/WHO SRI%ER
HEHMRZFBPUTOLIIHEEULEDTH D,

a) RELZOKBYOSHEFHEHE b) EoE
BREEBTZRRULEDZED. BB TOERS L
VEEE T OERICLPAET—IDLE1—,

9_FAO/WHO, 2016
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indicate that foods complying with Codex MRLs are
safe for human consumption.
®-46 | —IRPIREAIREBEX |A TMRL or a TEMRL is an MRL or EMRL established for | TMRL #/zl& TEMRL &l $FEDBRSNZEAMICER |9_FAO/WHO, 2016
(Temporary MRL a specified, limited period and is recommended under |ESNZRAKBEEL(INRMERATKEBELET
(TMRL) or Temporary |either of the following conditions: 1. Where a B0 LTFOERHFOVINHDT THEEENS,
EMRL (TEMRL)) temporary acceptable daily intake has been estimated |1.FAO/WHO &R0 2016 R REBEF (LI5S
by the Joint 9_FAO/WHO, 2016 Meeting on Pesticide |¥)EDKEBEZE(CFEIISECEIOT. —IFHIREF
residues for the pesticide or contaminant of concern; |B—HEREMEEINTVRIHS, 2.555—HIE
or 2. Where, although an acceptable daily intake has |EREMEEINTVR(CENMNNDST BELETE
been estimated, the good agricultural practice is not | BIENMDCHSNTORWNEES. FEFZREBT -4
sufficiently known or residue data are inadequate for |h' FAO/WHO &REF%EBEE 2016 2 CREBE
proposing an MRL or ERL by the Joint 9_FAO/WHO, EFLINE IR BREEZIRRE I (IR TD115
2016 Meeting on Pesticide Residues. =D
®-47 |IREVIFHEFRER It aims to include considerations of potential mixture |E—EOUATFHTICESYIORZEDTIEEME%ZE | (Swedish
(mixture allocation effects in the risk assessment of single substances, by |EJ22&ZBMELTHED. BERAMBNMNESY)Y |Government_2019)
factor or mixture means of a dedicated additional mixture assessment | TAXA> MREEE(TEEYIECDFEL. BBLT MAF %
assessment factor or mixture allocation factor, in short, the MAF.  |FBW\TW3, BE—¥&E(CDVWTTHRCEETHIEER
factor(MAF)) Exposure levels considered to be sufficiently safe for |5N3EELNIVE. BEMBEADES(IEEICLDY
single substances are divided by the MAF for AD%ZARFET BIHIC MAF TREN . XEAT(E. R
safeguarding against risks from combined exposures | &iHii{FRE I EVSRIRNE(C—ELT—FMICAHL
to multiple substances. In the literature, the wording |5NTWANDIFTIZR ZDDERZ5A TOFHMICH
“mixture assessment factor” is not always used (32 - DDERZIA TOARHEEMEZIBL TV EEME
consistently and unambiguously, but may refer to two |h'%%.
different types of uncertainties in two different types
of assessment:
®-48 |HERLFHMAD#S 70— |An Integrated Approach to Testing and Assessment is | sRERBLUSHAADFEESHI7TO—-F(&. {LFYED |12_0ECD, 2018

F(Integrated
Approaches to Testing
and Assessment
(IATA))

an approach based on multiple information sources
used for hazard identification, hazard characterisation
and/or safety assessment of chemicals. An IATA
integrates and weights all relevant existing evidence

TEIRMEDKTTE. BIRIEOFBOIHLV/FBRE

MEHEDHICFAVSNBEROIBIRIFEICE DT IO
—FTH3. IATA (F. BENBBIRIES LU/ EEFY
AVICEI MR EBOBRERECIERZRM IS
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and guides the targeted generation of new data, (. BET B FOIE INTHREL, EHDIT%Z
where required, to inform regulatory decision-making |{T\V\. RE(SUTHHIRT 92 BER2F > TER T
regarding potential hazard and/or risk. Within an 35 MA%RY . IATA Tl {EEMEOERIETURY
IATA, data from various information sources (i.e. (CRA9 2wz sl ESHIzHIC, A RIBHRIE (I
physicochemical properties, in silico models, grouping |h5. ¥IB{LFEV4FIE. in silico EF)L. JIL—T5
and readacross approaches, in vitro methods, in vivo |[3¢)—RI0OX7T0O—F. in vitro J&. in vivo itER
tests and human data) are evaluated and integrated |B&UERDT—4) HMSOT—INEEicN. FFEcn
to draw conclusions on the hazard and/or risk of . COBIRICHVT, IEEMDHERNES SUFFENER
chemicals. Within this process, the incorporation of BRETEANILT —AZEHF ANDB L. ENDEHERD
data generated with non-animal testing and non- BNCAKKBT ST 2EN RTINS, IATA 7J0—
testing methods is expected to contribute considerably | FORMEYE. MMOEEBBIBLLE(C, RFH LOER
to a reduction of testing in animals. The output of an |RECEHRZEISIBIEZEDFEH D ETHD.
IATA is a conclusion that, along with other
considerations, informs regulatory decisionmaking.

®-49 |H7IV-770-F The overall data set can allow the estimation of the H73)-770-F & BEHONELHECENT | (BENEEERFEEMR

(category approach) |hazard for the untested endpoints. Data gap filing can |&bD. FHficdN TOVRVWKEDEBEF LEMEDURY  |FTFr_2011)

be done from one or more tested chemicals to an FHOERZHIKL . EMIEALOERSNSE in vivo
untested chemical. The category approach is effective |BInEEHERZSTHSDIERDENY)HERDOFIE
for hazard identification and hazard estimation, and it |[CB&TH3.
is beneficial for decreasing in the resource of risk
assessment for huge amount of unevaluated existing
chemicals, and also in the use of all kinds of animal
tests including even in vivo genotoxicity tests from a
point of view of the animal welfare.

®-50 |EEQZIEAFL(Critical | Critical supporting studies are metabolism, farm R, XBERE. I, DA ESLSHRETFE |9_FAO/WHO, 2016

supporting studies) animal feeding, processing, analytical methods and | EM4EHERTHD.

freezer storage stability studies.

®-51 |@EIEEZFEME(Good Good Agricultural Practice (GAP) in the use of RN DEFETEIRERMBROIDICHERE |4_EFSA, 2008

Agricultural Practice)

pesticides includes the officially recommended or
nationally authorized uses of pesticides under actual
conditions necessary for effective and reliable pest

BROZMOTTO, ARICBEINZ, FREECLS
REISNERROERNEFND. TN EiT0]
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control. It encompasses a range of levels of pesticide
applications up to the highest authorized use, applied
in @ manner which leaves a residue which is the
smallest amount practicable

BER B/ \EDFABY A I TIETERINS. 580
SNERAEBOERREROHEDLANIEZST,

Good agricultural practice in the use of pesticides
(GAP) includes the nationally authorized safe uses of
pesticides under actual conditions necessary for
effective pest control. It encompasses a range of
levels of pesticide applications up to the highest
authorized use, applied in a manner which leaves a
residue which is the smallest amount practicable.
Authorized safe uses are determined at the national
level and include nationally registered or
recommended uses, which take into account public
and occupational health and environmental safety
considerations. Actual conditions include any stage in
the production, storage, transport, distribution of food
commodities and animal feed. (CAC, 1995)

REOERCBIPBEERFERSE (GAP) (T,
RO IRERBFRCOHBRRBROSEF T TO,
WREUVLREOZERMERNEING. TNE X
ITRIRER B/ )\ B DR IR I 73 E TEAEINS.
Rl SNERAEDEREROSEFR DL EEZD.
AN ZEARE. BLANLTRESN, BNE
BRULFIHER I DARESH. NRESLUHZE £
DERSIVRIEZEDERZERI 5. KRO%E
PR BRI@PEWIEIRIOERE . BT BnX., 7R
BOHSPBIELPENZEN D,

9_FAO/WHO, 2016

@®-52

> bO—-)LakER
(Supervised trials (for
estimating maximum
residue levels))

Supervised trials for estimating maximum residue
levels are scientific studies in which pesticides are
applied to crops or animals according to specified
conditions intended to reflect commercial practice
after which harvested crops or tissues of slaughtered
animals are analysed for pesticide residues. Usually
specified conditions are those which approximate
existing or proposed GAP.

RALBREZHETE I SHOEEMERL. BB
TERRESE B ERBHUAFEDRMHRSTE
REARESETHERL. ZDRICUEENTAF
METIBISNIEMI DIRED R TILZBZ DT
SRIFHAFTTHD . BERESNDRZMHI. BIFD
FI(HRZEINI GAP (GEIUTDEDTHD.

9_FAO/WHO, 2016

Scientific studies for estimating maximum residue
limits in which pesticides are applied to crops or
animals according to specified conditions intended to
reflect commercial practice after which harvested
crops or tissues of slaughtered animals are analyzed

EENEITERIRT B2 BRI U EDSRFIRE
STEENMEMEZEEM BRSNS 0RKE
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(CUFEENTAEM I (IBR SN B DR R
REIOOWTHHEN D, IBE . MRESNIRAFLE.

4_EFSA, 2008
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a5 FAEE & (EX) E&E (URR) & 5-1 LOXIE
for pesticide residues. Usually, specified conditions are |BifFDOE(IIREEINLEREZEIEITIGEMUIEED
those which approximate existing or proposed good THd
agricultural practice [IUPAC].
®-53 |BE%2I2ADHOFFT |Also known as “consumers only” analysis. A risk DHEESHRIFETCEEINS, dReB3mEm (F|4_EFSA, 2008
(eaters only analysis) |assessment which uses as and limits its population lzdEm) ZBALALFZRSREL. TOE@mEEAN
base to eaters of the commodity (or commaodities) of | AEBARBHI O ADESZITHRET DI —AHD
interest. Contrast to “per capita analysis” which DATIEEITEBIYC, ZOE MBI AR ZII5RE
considers both eaters and non-eaters of the I BDYUREFH,
commodity.
®-54 |N—=7vMRTYNE Pesticide residue monitoring on a wide range of food [JHE&OIRSTHRNMSINESNILEFDORMRDI% |4_EFSA, 2008
(market basket items collected from consumer points of sale and in BEEEZAY . BLUHISFROBEE/F-(C
survey) proportions approximating consumption patterns in IEUIZEIE TORBEREZFY,
the local population. [IUPAC] Note: Samples are
prepared for analysis according to Codex guidelines,
i.e., minimal preparation. See also total diet study.
®-55 |H—~"13>R Scientific studies for estimating maximum residue EENEITZRIRT DL ZERIU. FEDFMTAE |4_EFSA, 2008
(surveillance) limits in which pesticides are applied to crops or DTEREMEMEIIEMSERAEIN IS DEAK
animals according to specified conditions intended to |BBRFRZHETE I 2IHORIFRIATT. TOEICUNFES
reflect commercial practice after which harvested NIVEDEIZ(EBAR NI B DR T 225
crops or tissues of slaughtered animals are analyzed |3REBB(CDVTHMTEN S, @E., ESNIERMFEE.
for pesticide residues. Usually, specified conditions are | BAfFDOE(IIRESNIEAISELLIZED THD
those which approximate existing or proposed good
agricultural practice [IUPAC].
®-56 |~—=AINALTYNRIT 1 Pesticide residue monitoring to establish the pattern |&BY)EREZHMI 22HD. RHSNT-EBEZIE |4_EFSA, 2008

(total diet study)

of residue intake by a person consuming a defined
diet. [IUPAC]
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