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EU EU
GHS IARC (cLP (€3K;%67/548/EEC., BAEEXRFEZR ACGIH EPA(1986) EPA(1996) EPA(2005) NTP
FRAI) 1999/45/EC)
1A [EMZHTB2EDN [ 1 |[ERIHLTRDSAEL DD GHS | 1 [ER~DFESAENELN [F1E|ENMIHLTEH | A1 [FEEShIZEREDSA | A [ERENAERF  [K/LIEFEDSAENH [Ca|EREAAETHS K |[ERBEDNAERF
AEDLEISNTLY (Carcinogenic to humans) DE TWL5E (Substances NAENRH S &E ¥ (Confirmed (Human carcinogen) SN TULVA./HARE| H |(Carcinogenic to humans) THHIELHD
S(known to OErT. +RHEHNH D5 | £% known to be carcinogenic to CHIETED human carcinogen) OEFEEMEMNM T HEAELY ORRHEFREMESELHES N TLVS (Known
have carcinogenic a {#H/A humans) OEZHEL OEZHMBENLD SDIFFIRA B D K: Known human BIEELAN B DS to be a human
potential for AENTIRE+DEIHEE AT ErDIEEERENADMEIZ LD+ 7§ SE HMZEDE ERC sufficient evidence carcinogens ABYHERTILEA SEAY carcinogen)
humans) WA, ENEABRTHAEEE | 1A FHRBREFELT DD+ S B 5 HLEDSAENHD from epidemiologic L: Likely to HY . NADFERDEELH] OErTH+ 57455
OErT., KNAFE GEN)ABY.EMZBNT. B SIEFEHA DD & studies produce cancer in ERIREMNELTERISZEDSE WH B 255
EORRERN ETEENAEREFEZELT humans) BT RTHE-Shb58
IShi-i5E EAT 5 LR REGEER OEFEFME. X
PHdias [FEZMEER
1B [ENZHLTEZ5(2A|ERTHLTEZELRAAMED| 1B | 2 [ERDESAMELHDE [F2B|ENTHLTE | A2 [BDLOLEMELAK | B [B1:HZ5ERE REROMEAE | L [EFESAETHIARMES | R [FEMICEREN
ENMAELHD % (Pprobably carcinogenic RigashoEMmE A ZoLHENA &l F(Suspected HYABEF(Probably bﬁ:':;ug ek Bl (Likely tp be AERFTHAHZ
(Presumed to to humans) (Substances which should HEMNHBESH human carcinogen) human carcinogen) FEOBAELES carcinogenic to humans) ENFHIETID
have carcinogenic OErTREMZENAHY be regarded as if they are W cES (GEHL OEMZETBT—4 OEFEFEMEISE hThaiEs OErDIFLBENADED (Reasonably
potential for EERER CTH AL H D carcinogenic to humans) HALEER+ [FBETHHH, A1IZ ERIEEA BB -agents known to FoLELLLEEMENGE B anticipated to be
humans) 5E ErD (EENENAIZE ) DT BT+ 5 TH limited evidence of be carcinogenic in SN, EfFFERDEYER. human
OEER T ABHEE TR LEIA H HEDBIMEEEITAST OEFEFEME WEE carcinogenicity from humans based on RGN HDHE carcinogen)
DIFEERA B B35 Y. ErTHIEET DIERERFIC DIGFEHA HEME, — i SOIERH R OENMRERT. HEE edidemiologic either OBBOEMIE. 5. R
& K HEHRE RN T EBELTERLSH 12, @Y R B MR, EHT. 8149 LEEDHLAZ. (£ studies epidemiologic . BRRI R (L IEEER R T OE+TREHE
AEFTLEIMR SEE thOBEERERICELD #H BRTt+H ERRR. FARFE evidence or a HOHRDHE LA HDZEE
ERCLELARE AEFTREMLEINA H S5 IR B B IZBVWTEIAMEETR combination of OfEZMET. BEUESD OF=ERT+
HTHDEE & BE kR 1) epidemiologic and BERE. DERESET 2 DI H D
experimental T HRIGEE BEe
2 [EMZXTEFED [2B|EMIHTERELADTEEED | 2 3 [EASAEROTRERICK [F2B|EFMIHLTE | A3 [REEShEBMELA B2: 5 EbErH evidence S [ROAMEETRE T BN H OERXIFEIME
AENEDHNDS 3% (Possibly carcinogenic to Y. EFMIRLTESESIE |B ZTolEMNA HRFTHSHMN., EbE NAHEREF “agent that are % (Suggestive evidence of ERTOIEHIE
(Suspected humans) BITH. +RETERAY A BHDEH DEEILTH (Probably human likely to produce carcinogenic potential) HTHEVLD, +57
human OENTRERZIMAHY rEATSDIZFI A TES1ER W TE5 (G (Confirmed animal carcinogen) cancer in humans This descriptor of the 24 ESNT-AE
carcinogens) YRR TIX+ 59N D MNEYTENVIE MR+ 5 carcinogen with OMRERTHH due to the database is appropriate when EEESEICE
OErXILEME BHEWVWZEWNES (Substances which cause THLY) unknown relevance to A, [ ¥) pI’O.dl:ICtiOI’l or the weight of evidence is L. ZDORED
ERDEIHLAH D AERTIEA TSR ER concern for humans, owing OFEZHEM humans) sufficient evidence anticipated suggestive of carcinogenicity; DYEHISKIIE
M. EEIZTZH TH+HEEEAHZIEE to possible carcinotgenic SDEHLA R OEMRERT. HEE from animal studies production of a concern for potential RNiZZ L9 H5E
EBIBICIEF+ AEFTIEAR+ 5 TEYHERT effects in respect of which EHT. 8149 CEEMAE LML and inadequate tumors by modes carcinogenic effects in humans X, EMZAA
DIEHE T+ HTIEBEWGEIAHY . /EF the available information is HEMNSDEE HOEHE. IKER evidence or no data of action that are is raised, but the data are =FFHI HAHE
AFHLDERSEL WREENS DI —#EIZF not adequate for making a B+ Th B, EFAFEEICBL from epidemiologic relevant or liudged not sufficient for a TEAVE LME
ZEL-SAT.E bNTWSIEE satisfactory assessment) WEE TENAEETRTES studies assumed to be stronger conclusion. FEECTERYT
R ITEIEAER T AVEFABFE RUMhOREET— BB BR DL OEERT % relevant to human BILETRT G
PR € 975 FEHLAS RITHRT HRELIERAH D BB, ATI)—21293 + 3 IREERLAY carcinogenicity NDHHEEE
HHHE 5E [ZIF+52 T HoEE ete. BHOHDHIEE
3 |Not classifiable as to its A4 [Not classifiable as a C [Possible human CBD|Cannot be I [Inadequate information to
carcinogenicity to humans Ebk human carcinogen Ebk carcinogen (3¥2) determined assess carcinogenc potential
FEDBAEIZDONTHEETERL ELAKRFELTH - RETERGL
(3%3) FETERN D |Not classifiable as Not likely to be carcinogenic
A5 |Not suspected as a to hL.Jman . NL |to humans
4 |Probably not carcinogenic to humnan carcinogen % callfcmogemmty
humans HAERFDELA E Ewdfence of Non—
£ Earcmogemmty for
uman

S¥1 IARCIZHITABMEER IR AT RN AED+ 27 EEHL ] (sufficient evidence of carcinogenicity) : The Working Group considers that a causal relationship has been established between the agent and an increased incidence of malignant neoplasms or of
an appropriate combination of benign and malignant neoplasms in (a) two or more species of animals (2L E D E#IFE) or (b) two or more independent studies in one species carried out at different times or in different laboratories or under different
protocols (—FEXEDEW T, B, ERERIEITOMIIL D RS20 L, EDIITLT=58ER) An increased incidence of tumours in both sexes of a single species in a well-conducted study GEIESER C—BLED B DI i DIEE D FKERIEM), ideally
conducted under Good Laboratory Practices, can also provide sufficient evidence. A single study in one species and sex (1FEEOEYDOFHFDHED W']@Eitﬁﬁ)might be considered to provide sufficient evidence of carcinogenicity when malignant
neoplasms occur to an unusual degree with regard to incidence, site, type of tumour or age at onset, or when there are strong findings of tumours at multiple sites.

F2 EPA(1986) IZ81F75GroupCMERBA:  This group is used for agents with agent with limited evidence of carcinogenicity in animals in the absence of human data. (EFTDT—42H %<, EIEER TR EAILEEHL) It includes a wide variety of evidence, e.g.,
(a) a malignant tumor response in a single well-conducted experiment that does not meet conditions for sufficient evidence, (b) tumor responses of marginal statistical significance in studies having inadequate design or reporting, (c) benign but not malignant
tumors with an agent showing no response in a variety of short—term tests for mutagenicity, and (d) responses of marginal statistical significance in a tissue known to have a high or variable background rate.
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The agent is described according to the wording of one of the following
categories, and the designated group is given. The categorization of an agent is a
matter of scientific judgement that reflects the strength of the evidence derived
from studies in humans and in experimental animals and from mechanistic and
other relevant data.

Group 1: The agent is carcinogenic to humans.

This category is used when there is sufficient evidence of carcinogenicity in
humans. Exceptionally, an agent may be placed in this category when evidenc of
carcinogenicity in humans is less than sufficient but there is sufficient evidence of
carcinogenicity in experimental animals and strong evidence in exposed humans
that the agent acts through a relevant mechanism of carcinogenicity.

Group 2.

This category includes agents for which, at one extreme, the degree of evidence
of carcinogenicity in humans is almost sufficient, as well as those for which, at
the other extreme, there are no human data but for which there is evidence of
carcinogenicity in experimental animals. Agents are assigned to either Group 2A
(probably carcinogenic to humans) or Group 2B (possibly carcinogenic to
humans) on the basis of epidemiological and experimental evidence of
carcinogenicity and mechanistic and other relevant data. The terms probably
carcinogenic and possibly carcinogenic have no quantitative significance and are
used simply as descriptors of different levels of evidence of human
carcinogenicity, with probably carcinogenic signifying a higher level of evidence
than possibly carcinogenic.
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Group 2A: The agent is probably carcinogenic to humans. TJIW—T2A : EFZHLTEELSENARNH D,

This category is used when there is limited evidence of carcinogenicity in COATIV—ICIE., ERIZTBEVT TEILPAMDREEM A
humans and sufficient evidence of carcinogenicity in experimental animals. In | L] AH Y . REREFYICE VT TELAEO+HEAH] A H
some cases, an agent may be classified in this category when there is inadequate | ZEIZTHW LN 5, WD DT—XATIE, ERIZENT
evidence of carcinogenicity in humans and sufficient evidence of T TRL/PAEDF+HGEH] T, ERFYWTIE TEILAAED
carcinogenicity in experimental animals and strong evidence that the | T+ 7%EEM I AH Y. "D, TORNVPANE FTHEEET S 1F
carcinogenesis is mediated by a mechanism that also operates in humans. | A#FICK D THERINDI L EZ RIBEGIEMNEFET 515
Exceptionally, an agent may be classified in this category solely on the basis of | &I, COATIN —ICRFEINDIENH D, HINMIZ. E
limited evidence of carcinogenicity in humans. An agent may be assigned to this | FITEWT TEAAMDREMLGIEN] "HDSIEDH T,
category if it clearly belongs, based on mechanistic considerations, to a class of | D AT TN —IZREIND N H D, —HOERARFNS B
agents for which one or more members have been classified in Group 1 or Group | 1 LU LD ERARFATIL—T 1 XIE 2 AICHEEIAh TS
2A. BRIC. EFRABEIALATHLONIRILEICET 2ERARFA.

COATIV—IZREEIINLEZIENH D,
Group 2B: The agent is possibly carcinogenic to humans. JIW—7T2B: EMIRTEIENADATENELH D,

This category is used for agents for which there is [limited evidence of COATITY—ICIE, ERMCIBVT TEILAAEDREM G
carcinogenicity in humans and less than sufficient evidence of carcinogenicity in | k] W&H Y . EREYMTIE TELAEDO+ 2GRN BH D &
experimental animals. It may also be used when there is inadequate evidence of | 8 A WHEIZAWLWLHN DS, Ff, EFIIBEWVTIE TEHLA
carcinogenicity in humans but there is sufficient evidence of carcinogenicity in | ED AT+ R TR T, EREPICENT TELAED+R K
experimental animals. In some instances, an agent for which there is inadequate | SE#L1 HH HHZEICEHE. COATITV—DLPRAVLGNDEZENH
evidence of carcinogenicity in humans and less than sufficient evidence of | 5, HAHEITIE. E FIZEWVWTIE THENAED T+ L)
carcinogenicity in experimental animals together with supporting evidence from | T, EBREFMICE W TIEZ TENAMDO+ LG BAH D L X
mechanistic and other relevant data may be placed in this group. An agent may | E A B WA, FRAMFERUVCMOEET — 2 Mo XFET SN
be classified in this category solely on the basis of strong evidence from | —#I[CHB LN TWBIBE. COATIT)—IZHRETHELH
mechanistic and other relevant data. 5, FRAMFRUOMOBEET— AN DREGRIEHADHAHIZEL -

T. COATIV—IZRnEI S ELH D,
Group 3: The agent is not classifiable as to its carcinogenicity to humans. GIW—T3 : EFIHTEENAEIZCOWTHETSENT

This category is used most commonly for agents for which the evidence of EELY,
carcinogenicity is inadequate in humans and inadequate or limited in COATIU—IE, EFIZBVLTHE TELPAEDF+57%EE
experimental animals. W) THY ., EREMICEVT NEPAEDT+ G XILRE

Exceptionally, agents for which the evidence of carcinogenicity is inadequate BRI ] THAHAGZEIZ, &b — & EI"J ( EREND.,  HISB
in humans but sufficient in experimental animals may be placed in this category |2, E FIZEWVWT IELAAMEDF+ 0GR THY . EERE
when there is strong evidence that the mechanism of carcinogenicity in | ¥ Tl TEAAED+HHER] BdH %) N, ERFMICEITS
experimental animals does not operate in humans. EAABERBELAE FTHRELGWVW . EZRY REGIERD

Agents that do not fall into any other group are also placed in this category. HHEEZEIC. COATI)—IZHBEINEZIELrHDH, 1D

An evaluation in Group 3 is not a determination of non-carcinogenicity or WFhDTIL—TIZREEIhGTVWEEL., COATITY—ITH
overall safety. It often means that further research is needed, especially when B9 5,

Group 3 &, MEFBETERINAAMETELGVWETEHELDTIERE
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exposures are widespread or the cancer data are consistent with differing W 2L DIGEE. TOVEICKHT IBENLEICHLHEHZEO. F
interpretations. NAEDBEEIZC—EENEVN(T—INNTITTLSD) & FITIK.
SORLIMBENEREINDIILEEZEKRT S,

Group 4: The agent is probably not carcinogenic to humans. TIL—T4 : EFIZHRHLTEZLLLENAELE L,
This category is used for agents for which there is evidence suggesting lack SOATIY—IE, EFRUERHMICEVT TELAEN
of carcinogenicity in humans and in experimental animals. In some instances, BWI EEZTRET DN AHHEEICHLIVLNE, HEHBEE
agents for which there is inadequate evidence of carcinogenicity in humans IZIE. ERICBEWVWT TENAABEDOTR T+ LR T, ZBREBY
but evidence suggesting lack of carcinogenicity in experimental animals, ITEWVWTIE TERAAMENRGWVWI EEZRET LN AHY. i
consistently and strongly supported by a broad range of mechanistic and other HGERAKEFERUMOBEET —2IC&>T, —ELTRAICX
relevant data, may be classified in this group. BIhdLEIT, SOATT)V—ICREBEINEZLEDH D,

(2) ZRBWICEFTHAROHT T —DEE

I1ARCE®/457 PREAMBLE ({i#) ARDATIT)—DOREDEHAR

(b) Carcinogenicity in experimental animals ERFMIBETERENAN

Carcinogenicity in experimental animals can be evaluated using conventional EREMICETELIRNPAMEIE. EOEYMHR., ELFRE
bioassays, bioassays that employ genetically modified animals, and other in-vivo | B/ Z A WN=HE&., ZDhDH NABEO—DHUEDY YT 4
bioassays that focus on one or more of the critical stages of carcinogenesis. In WIIVGERBICERZY T in vivo RBRZAVTEE @S 52 & A
the absence of data from conventional long-term bioassays or from assays with TE5, GHIG RPHYHR, REESFORLEZIT V FRA
neoplasia as the end-point, consistently positive results in several models that DhELERBROT 2L WEES. EREBYICETEIHI, A
address several stages in the multistage process of carcinogenesis should be HOMEMDOREEICOVTHMT SEICIE. ZEBEHEINABED
considered in evaluating the degree of evidence of carcinogenicity in WSO DEBICOVWTHEEFLEZVWCDOMADETILTHELNT:
experimental animals. —BLEBHEORRZBEREIANETTHS., ZEEBRIMIIBTS

The evidence relevant to carcinogenicity in experimental animals is classified ENAMEICETHERIE. UTOATI)—0OWWTFhh—DIC

into one of the following categories: nEIND,
Sufficient evidence of carcinogenicity: The Working Group considers that a | N A D+ 5 4 FEHL
causal relationship has been established between the agent and an increased (a) 2EEBULEOFHME,. XIE (b)) 1EHEOHYTEL
incidence of malignant neoplasms or of an appropriate combination of benign | 2B, 2L 2 EHE. XITEGLSI 7O O LTEREINT:
and malignant neoplasms in (a) two or more species of animals or (b) two or | 2 DU EDWMI LI-MRICHF W T, ERARAF L. EEEEDOH
more independent studies in one species carried out at different times or in AEREM, XRFIEMEBEELEUHESOEULGHEGE ORERIE
different laboratories or under different protocols. An increased incidence of MEDHBICERBARMEILIIA-EDOLEYHINDEE, &
tumours in both sexes of a single species in a well-conducted study, ideally FICEBmINERBRTFE (GLPTEHEMICERIAE-HER)
conducted under Good Laboratory Practices, can also provide sufficient evidence. ;C\ . JIEI% 32 0}:) %JJ EE? l%ﬁ EHE CREEXEERNAEMLEZESE T+

53 15 REHL ) DR L
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A single study in one species and sex might be considered to provide sufficient
evidence of carcinogenicity when malignant neoplasms occur to an unusual
degree with regard to incidence, site, type of tumour or age at onset, or when
there are strong findings of tumours at multiple sites.

Limited evidence of carcinogenicity: The data suggest a carcinogenic effect but
are limited for making a definitive evaluation because, e.g. (a) the evidence of
carcinogenicity is restricted to a single experiment; (b) there are unresolved
questions regarding the adequacy of the design, conduct or interpretation of the
studies; (c) the agent increases the incidence only of benign neoplasms or lesions
of uncertain neoplastic potential; or (d) the evidence of carcinogenicity is
restricted to studies that demonstrate only promoting activity in a narrow range
of tissues or organs.

Inadequate evidence of carcinogenicity: The studies cannot be interpreted as
showing either the presence or absence of a carcinogenic effect because of major
qualitative or quantitative limitations, or no data on cancer in experimental
animals are available.

Evidence suggesting lack of carcinogenicity: Adequate studies involving at least
two species are available which show that, within the limits of the tests used, the
agent is not carcinogenic. A conclusion of evidence suggesting lack of
carcinogenicity is inevitably limited to the species, tumour sites, age at exposure,
and conditions and levels of exposure studied.
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