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BHERE FRERVEVERRICH T HRUBE(RIERAROKRESFE)
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E OBEAGE) BMTIDICEVSRIRBICIRET 5.

SHFMEEICEAT ARIADERAIZONT
- TTCHOEABSOHEAMICOVLTRFL-. EENTERCHRINOHE S OEE

DHECDOBEAIS, TTCESOBAIIDELROLNEN, VURIZEDLELTHHD
FHOBREPDETHIEEZONT-,

EAEXBMEDHRFEIZTOLNT
- EFROAICEINT, EXMIZIE, BHRBTIIRFE ORI, HIELEODEUVER
DRHEHIZ, EREBEEICSVWTIREAXOHEREEMKL-SHEHICEDS
&, BHFEMCOVLTIE, ERMEBIRACHANOB AN S, HEARRELFHERTEL:
TICHENDEBEAZITIAHTSRERLTII LA BEYUTHSIEEZLNT-,

El'& §\I{ 7":,—%2& e L == =
&5 d)uzl: ﬂﬁ L (RES E&'ET‘&)
BHERE KEFDA B EE RyrL |EERRMER | &L
(EU) 7 4 V&R 7O
<0.5 ppb | RETE GHEMMER).| SHERFMLHR | 2EERAY | 2EERFEMR | USRI
St ZEREOH (in vitro) KER: B WATHEE S
! LEES *AmesFRER *AmesHEiER L[ E -
>0.5 ppb | 2BERRIERE: -BIBLMRICASER | - MITLAERICA f;?' Ty
~ WEISEDRETRA | -WILERCESR | B MER;
50 ppb F & (Ames) HBR EFRAZRR | sumiun W ELAERACA
WAL AREE | R B HR
KX (CARR X< ~INEERRR (LR
AT+ —7 (K FRER HIBEDRE)
>50 ppb | -LEE+EBEMICKD | -3EXEFEME | L2+ 908 | LR+ 908
~ CAKLER (in vivo) oE@EOEss | BOSER | #OZHBR
1 ppm -Jﬁﬁ_}iz%iﬂ%(lfoﬁi& B B
FEIF o) 12k %90H . -
OEBESHRR | Seer g o
>1 ppm DFRR2FEE W (7o,
~5 ppp | FFoE)CkBEOR S O S —
PP | prmiestin ‘IR, 55, R
>5 ppm | 245, RAELHER ﬁfﬁ:ﬁ;ﬁ(@&
EFHIERER JSERAAR ]
ST URERIERM 2
RS/ REE
Sk (218)
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SHEFHREORIE
(Threshold of Toxicological Concern: TTC)
BE. BRRAAELARLBRZEOBVEETIVRRSIVITHLEVLSREIS
ESWT ATTIE EYD R AT —2—Z (Carcinogenic Potency
Database: CPDB) iAo 55 TD50T—2 DB A M H5RHLN TS,
0.8
@ Distribution of VSD Distribution of TBo
o (109 from TI¥0)
§ e ‘E 63 %le
S 0.4 > & g
" s o )
106 4oy — 1 “\\s\(\’g\
0 - LI T
VSDog VSDuws) TDso (#gbﬁi’;”u%f};a: - Logwo Dose
Dose
EEDIYRIFEMDOBREO L=y ) RIDHEIZI, @B IIVFRT—
DETNGEDBBETIVICEDI1yT10TETOTROLNDAS,
TD50M o DEARIMEIZKY . VSD(109)R9) &R . Z D3 HEfEHT.
1.5 ¢ g/person/day =0.025 ¢ g/kg=bw/day =0.5 ppb
EPAMDIRIS (Integrated Risk Information
System) [CKXDTTCOIRAE
REEPADIRISFEM{L & ¥ (5449 E) DVSD (Virtuall Safety Dose)
R URID (Reference Dose)D 4%
VSD (10-5UX7) (Dﬁ?ﬁ (75%E) Heptachlor
Hexachlorodibenzo-p-dioxin Hydrazine/Hydrazine sulfate
» 23 Benzidine Quinoline
" Bis(chloromethyl)ether N'thrc’souietha‘nt_’lami"e
18 N-Nitrosodiethylamine N-ZN"TSSOPWTTI'dme
&' 12 N-Nitrosodimethylamine R m_moet an}e
E . : Polychlorinated biphenyls (PCBs)
ggm - — N-N|troso-N»metherthyIam|ne beta-Hexachlorocyclohexane
Aldrin technical Hexachlorocyclohexane
5 5 — : Dieldrin Hexac.hlo.robenzt.ene
. |—| Benzotrichloride A_rselm:lln‘orgamc
& & & & o - Heslachiorepoide acnorsatane
o w«?/‘L & “@7 Qrc?/ Benzo[a]pyrene (BaP) e
e@e & o N-Nitrosodi-N-propylamine 1,2-Diphenylhydrazine
BT alpha-Hexachlorocyclohexane Bromate
N-Nitroso-di-n-butylamine 2,4-12,6-Dinitrotoluene mixture
Acrylamide Acrylonitrile
3,3'-Dichlorobenzidine
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BHERE

KEFDA

BXMES
(EV)

i
71 ViR

EERRER

b | el
7 U

=<0.5 ppb

ABRTE (FRERHER) .
ﬁgﬁ EEREDTE

>0.5 ppb

~

50 ppb

2B ERRERER:
HEICESBETER
R (Ames) SAER

-ERLMRRIC K BB

SEERFEHR

(in vitro)
 AmesitER
- FLHRRCABIER

-FFLHMaIC L HiR
g?—%%ﬁiﬁi

2EETRRM
5Ek:
*Amesi{ Bk

;&EEEE&‘»&‘
-jﬁﬁl:;éiﬂ

- srcA | BT

HER

&

ERERFER
- EL#AICA
HE&

EUARIC
BETERH

>50 ppb

CAMEX (in vivo)

K% (CA) BB XX IMERER (LR
Ry Y T (6K) SRER HBEDBE)
- R+ EiEHERcLd | -SEERRERER | £+ 908 | EfRE+ 90H

#OFEER

-RAI2ER Y (1788,
FEIF- M) IS&B90H #F
OESHEERBR

1 ppm

DRAI2TE S (18,
FEF o) 2L BFOE
HEEER

ETE, HAEMLER

NETHIERER

HIRHRER

>1 ppm
~5 ppm

>5 ppm

-0EiEOEMR | BOSER
B E&

-EREEEICE
3574

SRR, 7. R
et IER
-AEHEBR(E) R
URESMHER(2
&)

RSN/ REL
Sk (218)

1. Is the substance a non-essential metal or metal containing compound, or is it a polyhalogenated-dibenzodioxin,
-dibenzofuran, or -biphenyl?

- |

YES ‘

2. Are there structural alerts that raise | Risk requires ci d-specific
cancern for potential genotoxicity? ! toxicity data
NO l YES —‘ """""""
5. Does estimated intake exceed 3. Is the chemical an aflatoxin-like- YES
TTC of 1.5pg/day? azoxy-, or N-nitroso- compound?
YES ~o | o |
""" T B e L BB
t expected to be a safety concern } of 0.1 5pp/day?
""""""""""""""""""" NO l
. Is the compound an organophosphate? pre e 3
; i MNeligible risk (low probability of a life-time |
NO YES i cancer risk greater than 1 in 10° - see text} |
8. 1s the compound in Cramer 7. Does estimated intake exceed
structural class 11¢ TTC of 18pg/day? YES
NO ves ¥ NG
9. Does estimated intake exceed : Risk assessment requires
0pgday? i compound-specific toxicity data
0 S A S B :
10. 1s the compound in Cramer éStll!%f.!ntP would not be l‘tFIE('IPﬂE
structural class 17 YES 10 be a safety concern i
NO ‘ """"""""""""""""""""

S40pg/day?

12, Does estimated intake
exceed 1800pg/day?
YES 7\0'

11. Does estimated intake exceed |

NO‘

i Substance would not be expected to |
be a safety concern :

YES

¢ Risk assessment requires ¢
{ compound-specific loxicity data:
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Cumulative Percent
- 1] [~] -y o a
w w o L w0
| N 1 N Y O v |

o

LI

T

rrrrrrrrrrrrrritr

1E-4

n F. /P
—t +HHHE

1E-3 1E-2

1E-1

Paw_ L PR

1E0 1E1
NOEL (mgkg bwi/day)

t

1E2 1E3

[—.— Develop —mm- Meurolox —{g— MNeurodev—sg— Class |l —e— Mixed ]

1E4

II Human
= exposure
5™ Centile NOEL  threshold
' R (mg/kg body  (ug/person
e disributio weight/day) /day)
i Clasll - Strpctural class I [ 3 1800 ]
0 Clalil® gtryctural class 1T 0.91 540
Structural class 111 [0.15 s
Developmental 3.46 2076
abnormalities
0.1 ) 10 100 1000 10000 Neurotoxicity 0.03 18
NOEL (mg/kg body weight/day)
R H 3 £ EFDA He TIC7 70—F 8B LIZBED
. == Bkd:'IE;_an REEIC S ZERHBEE
Kkeg& Li-E =01 = —
== ABRICKIRE (—RER)
<0.5 ppb | BBAEGHERGER), |EERRIEHER <1.5 SRR (REREEM) .
(<1.5ug/day) | FeFEtE, ZERREDXXHREA (in vitro) FIEHE, ERRIEDOTM
e PN pg/day | mE. miEr-+
- - IHELAERT CARLER
>0.5 ppb | ZERRRELR: wemacszE | >1.5 2RERRIHR:
- -ﬂﬁl:;ég{i?%ﬁﬁi EPERERR <90 e AR
(Ames) &l B - : oS B
B | ot M e s
1 g/day) (CA)ERER XIZTHARYY 27+ — (tK) RER
2+—< (tK)Hﬁ- - - >90 'ci:EE'F'E'.mﬂ.ﬂﬂl:J!%
>50 ppb - EiR+ BSEMIIIC S 5 CARL | - 3AERRIEHER <1800 58 (in vivo)
~1 ppm | Binvivo) -oREOEMRE | T PUAETLARE Sl
(150~3000 B 2FEEM ((Fo . JE R — Mg/day | (- BB TERNRER)
wg/day) IFoM)I“LB90BROE | 252 4 1) FRI 2 12844
iR > 1800 A2 A
>1 ppm DIBZARACIom o fg/day | memenm o
[ 12&50 = 5
~5 ppn | oRNICESRORKES [RIT A M, DRABELI
>5 ppm 4ETE, HIEEHR i
. - LR (178) &
DR IR URESERS (2
HRMERER %)
RS /REE
BER (278)
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L&Y% =it RfD
Tetraethyl lead Rat: Histopathology of liver and thymus 0.0001
Ethyl p—nitrophenyl-phenylphosphorothioate |Hen, delayed neurotoxicity (ataxia) 0.01
Heptachlor epoxide Dog, Increased liver weight 0.013]
|Aroclor 1254 Monkey,distorted growth of finger and toe nails; 0.02]
Sodium fluoroacetate Rat:decreased testis weight and altered spermatogenesis in males 0.02]
\White phosphorus Rat: Parturition mortality; forelimb hair loss 0.02]
/Aldrin Rat, increased liver weight 0.03
Merphos Hen, Ataxia, delayed neurotoxicity and weight loss 0.03]
Merphos oxide Hen, Ataxia, delayed neurotoxicity and weight loss 0.03]
Demeton Rat,ChE inhibition, optic nerve degeneration 0.04]
Disulfoton Ra: ChE inhibition, optic nerve degeneration 0.04]
Haloxyfop—methyl Rat, Reduced fertility in the F1/F2b generation 0.05]
Methamidopt Dog, ChE Inhibition 0.05]
Dieldrin Rat: Liver lesions 0.05
\Aroclor 1016 Monkey, Reduced birth weights. 0.07]
Phenylmercuric acetate Rat: Renal damage 0.08]
Thallium carbonate(or chloride, sulfate) Rat:Increased levels of SGOT and LDH 0.08|
Toluene Rat: Increased kidney weight 0.08]
Thallium (or nitrate) Rat:Increased levels of SGOT and LDH 0.09
Bidrin Rat, Decreased pup survival 0.1
Ethylene thiourea Rat, Increased incidence of thyroid hyperplasia 0.1
Methacrylonitrile Dog, Increased SGOT and SGPT levels 0.1
Methylmercury Human, Developmental neuropsychological impairment 0.1
m—-Dinitrobenzene Rat: Increased splenic weight 0.1
|Acrylamide Rat, Nerve damage. 0.2)
Mirex Rat, Liver cytomegaly, thyroid cystic follicles 0.2
Dimethoate Rat: brain ChE inhibition 0.2)
F iph Dog, ChE inhibition 0.25]
Methy| parathion Rat, RBC ChE inhibition; 0.25]
EEm% =t RfD
Amdro Dog,increased liver weights 0.3
Arsenic, inorganic Human, Hyperpigmentation keratosis 0.3
Endrin Dog, Mild histological lesions in liver, 0.3
Hexachlorophene Dog,spongiosis in brain and optic nerve 0.3
Mercuric chloride Rat, autoimmune glomerulonephritis 0.3
Pentachlorophenol Rat: Liver and kidney pathology 0.3
Phosphine Rat: No adverse effects 0.3
Strychnine Rat: Mortality 0.3
1,2,4,5-Tetrachlorobenzene Rat: Kidney lesions 0.3
Tributyltin oxide (TBTO) Rat: Immunosuppression 0.3
Warfarin Human: Increased prothrombin time 0.3
Zinc phosphide Rat: Reduction of food intake and body weight 0.3
Aluminum phosphide Rat, Body weight and clinical parameters 0.4
Antimony Rat, Longevity, blood glucose, and cholesterol. 0.4
Avermectin B1 Rat, decrease viability and lactation indices, 0.4
Glufosinate—ammonium Rat, Increased kidney weights 0.4
Glycidaldehyde Rat, enlar.ger:l adrenals, hydropic renal pelvis and 04
hematopoietic effects
Acrolein Rat, Decreased survival. 0.5
Chlordane Mouse, Hepatic Necrosis 0.5
p.p'-Dichlorodiphenyltrichloroethane (DDT) |Rat, Liver lesions 0.5
Ethion Human, Plasma cholinesterase inhibition 0.5
Heptachlor Rat, Liver weight increases 0.5
2-Methyl-4—chlorophenoxyacetic acid Dog, alterations in clinical chemistries 0.5
Nitrobenzene Rat, Mouse, Hematollt)gic, adrenal, 05
renal and hepatic lesions
Dichlorvos Dog: Plasma and RBC ChE inhibition, brain ChE inhibition 0.5
Quinalphos Dog: No adverse effects 0.5
Tetraethyldithiopyrophosphate Rat: Depressed RBC and plasma cholinesterase activity 0.5
2,4,6-Trinitrotoluene (TNT) Dog: hepatic lesions 0.5
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2,6-Dimethylphenol s;zeio::dviei(ﬁ:yzhanges and histopathological changes of liver, 06
Carbon tetrachloride Rat, Liver lesions 0.7
Perchlorate and Perchlorate Salts Human: Radioactive iodide uptake inhibition in the thyroid 0.7
Hexachlorobenzene Rat, Liver effects 038
Pentachlorobenzene S::;il;ri\;rlr(iz?::;ifun;j:sxicity (kidney weights, hyaline droplets in 08
Aldicarb Human, AChe inhibition. 1
Aldicarb sulfone Dog, Brain ChE inhibition 1
Furan Mouse, Hepatic lesions 1
Hexachloroethane Rat, Atrophy and degeneration of the renal tubules 1
Methidathion Dog, histologic liver alterations 1
:;i(:—Methylﬂ—chlorophenoxy) propionic Rat, Increased kidney weights 1
34-Dimothyiphonol Fetapaeiogion Shanges i vr. ey and spleen ‘
Dinoseb Rat: Decreased fetal weight 1
Pyridine Rat: Increased Liver Weight 1
Terbutryn Rat: Hematologic effects in females 1
Vernam Rat: Decreased body weight 1
Bromomethane Rat, Epithelial hyperplasia of the forestomach 14
Summary performance of mdnviadual i vitro assayvs i detectng rodent caremogens
Test system
Ames MLA MN CA
No. of carcinogens tested in each test system 541 245 &9 352
No. of clear positives® 318 179 70 231
3 318/541 (58.8%) 179245 (73.1%) TOBY (78.7%) 231/352 (65.6%)
0. of equivocal results 8 19 2 14
Sensitivity (%) if equivocal results counted positive 326/541 (60.3%) 198/245 (80.8%) T2/89 (80.9%) 245/352 (69.6%)
Summary performance of combinations of two in vitro @ m detecting rodent carcinogens
Combinations of two tests
Ames +MLA Ames +MN Ames+CA MLA +MN MLA+CA

Upper  lmit  of  sensitivity 389436 (89.2%)  351/372(94.4%)  398/484 (82.2%)
B+C+D/A+D+E (%)

No. of e
result in one assay but negative
or no test in the of

Upper limit of sen

13b 10

pogens with equivocal

v (%) if 361
equivocal results counted posi-
tive

402/436 (92.2%) 372 (97.0%) 407/484 (84.1%)

211/235 (89.8%)

19

230/235 (97.9%)

298/346 (86.1%)

321/346 (92.8%)

Summary performance of combinations of three in vitro assays in detecting rodent carcinogens when all three tests performed

Test combination

Ames+MLA +

MN

Ames+MLA+CA

No. of carcinogens tested in all three test systems 34
No. (%) of clear positive results in all three test systems 24/54 (44.4%)
No. (%) of clear positive results in one or two of the three assays 25/54 (46.3%)

Sensitivity positive in at least one assay when all three conducted) 49/54 (90.7%)
No. of carcinogens giving equivocal but no positive results 1
wity if equivocal results counted as positive 50/54 (92.6%)

Le. clearly

202

73/202 (36.1%)
98/202 (48.5%)
171/202 (34.7%)
107

181/202 (89.6%)
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TTC Shema

—> yes

Non-essential metals, metal containing compounds,
olyhalogenated-dibenzodioxins, -dibenzofurans, -
biphenyls?

Structural alerts of potential — Aflatoxin-like, Azoxy-, __, Compounds—specific RA

geno:/oxicit;/? N-nitroso-compounds?

Intake > 1.5 ug/day? \ Intake > 0.15 ug/day?

Would not to be
A safety concern

| Non-genotoxic carcinogens

Negligible risk 1 Genotoxic carcinogens

Cramer structural Cramer structural

? —> e
Organophosphates. class 1112 class 11 2
Intake > 18 ug/day? Intake > 90 ug/day? Intake > 540 ug/day? Intake > 1800 ug/day?

Would not to be Compounds—specific RA

A safety concern (from Kroes et al. 2000, 2004)

Table 5. Threshold dose

Minimum required (ug/kg bw/ (« g/human/ Proposal Cf. U.S.FDA
toxicity information day) day) (x g/human/day) | (x g/human/day)
Structure Alerts =0.025 — <1.5 = =1.5 <1.5
Genotoxicity tests 0.025~1.5 — 1.5~90 = 1.5~100 1.5~150
Sub-chronic study 1.5~3 — 90~1800 = 100~2000 150~3000
Full toxicty study >3 — >1800 = >2000 >3000

/
/

Divided by 2 kg of fotal food comsumption
/ ERERE:20 kg, — AT (HISEREE -2 EHE)

Table. 6 Estirr'llated Exposure level (ppm)

Minimum toxicity Proposal Proposal Cf. U.S.FDA Cf. EFSA
information (rounded value)

Structure Alerts (TOR) =0.75 = =0.5 =0.5

Genotoxicity tests 0.75~45 = 0.5~50 0.5~50 =50
Sub-chronic study 45~900 = 50~1000 50~1000 50~5000
Full toxicty study >900 & >1000 >1000 (>5000)

I $

International harmonization
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HgE it 2o (EV) R & R QRE)
1 BERE) 2BEPRE
<0.5 ppb | BBRTEGHERWER). |EXRRERER | <05 pph |HRTEEERMER).
(<1.5ug/day) | FeREtE, ZREREDXHREA (in vitro) (1.5 2/day) ggﬁﬁ;ﬁiﬁ@iﬂ
= *AmesitER *
>0.5 ppb | ZAEREIERE: e | >0.5 ppb | cmemmenm.
- HEICLIREFRRER | mromgman ~ e AR
< 50 ppb (Am”)ﬁ_ﬁ | B = 50 ppb BRI L DR AR
(1.5~150 RIS SR A BRE (1.5~100 # (CAYRER RIETHRY
o g/day) (CA)BRER XIX<HARYY 1 g/day) 27+— (tK) RER
74— (tK) B
>50 ppb~ 'J:§.E+ E%ﬂﬂﬂl:&écﬁi 3BERRMESEER >50 ppb ~ | - ER+EEam-£5
<1 ppm B (in vivo) QOEEOEERER <1 CAELBX (in vivo)
(150~3000 -RRIEEM(FM. | R ERECET | o ol | - 0RROMERS
ug/day) ;ZE%)TE;; 0RBOE | z5—4 1 g/day) (- BEITH L TRNRR)
- : 1) IRAI 2 TR
>ipe |ranmmere > | S
~5 PPM | jepres = i;ﬁgﬂ%i gﬁ fess. (200011 /day) | piae: eeanstes
: ik 3) AR
>5 ppm 2458, ﬁfﬁzéﬁﬁﬁ - SRR (1 ) R s
DEEBIRR USEBIERR (2
HRBER A
REIEE/REE
BER (248)

=ea (IBE) S DOHEE

1. BHEDRIE

o BHERIZBETHE/7—. HOA. BHYOE
HEZAET S,

o REOERAFGHISELULE-E MERLURE ., HER
mfE ., AEBRFELGEERET D,

2. REE (B EDHTE

s BHELEEENCENEZREHIT S,

o REDEHEFEVESYLEEREDORZEEITAL

s BERENE., HERY. BMREBZERET D,

10
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24 O] 6% \ :,
R ol
B & or 1 s . .y
s | RE EU |RUSith| BEBH tU7vh | =
M OBE |95(50)%T |AU—Tm |[BEWM | BRAH AU—TH ﬁﬁﬁﬂii*
RY |8/l | o5%I8/-1 | ATEY | 95%I8/= |95%I8/-h | T8
Iepife | BRMBE | 4utss0 MATEY il
&
5 | @ | 10%I8/-I | 10%18/—) 109%I4/— | 10%I4/—)
B 20%I4/— | 20%I4/-
5| B |50%X(E | RREIS |1 W RRED |RREIY/-
B | EEEIY /-0 -l W
B | /-0
b | 10%I48/-1L 10%I4/-)b
oH>5 | (EEA) #ZK ZEK MK K =K
109%I4/—1 10%I4/-)
ﬁsﬁs (3%;':@; SRFER | 4% | 4%EMR | 4%EFER (4%;:&)}
* RIECRBEERANVTHRELEER. BRMIYE—RISEVAH DEHEOZENTREINT:

\’ E N\ \E \
BHEERRE N O™
fEREE F S EU R)fEH | BERW | E'zUT VIR FE
150°C#2 121°C2h+ 175°c® | 110°c10m |110°C10m |121°C1h BE&H
_ o, 40°c10 (30) d °Ca) or ]
130-150°C 150°C EF290m 121°c®
121-130°C 130°C® | (40°c10d) (40°c10d)
100-121°C 121°c®
100°C 100°C2h+ 100°C 90°c30m | 100°C30m | 100°C1h 100°c®
40°Cc10(30)d | or (40°c10d) | (40°c10d) | (40°c10d) | (40°c10d)
70-100°C | 100°C30m+ | EALY
40°C10(30)d
40-70°C | 66°C30m+ 70°Cc® 60°c1h 70°C2h 70°c2h 70°c?
40°C10(30)d (40°c10d) | (40°C10d) | (40°C10d) | (40°c10d)
20-40°C | 40°C 40°ca 40°c®
5_2000 1_1 0 (30) d zooca)
5°CLLF | 40°C5d 5°ca
a) FBERFERAIL 5. 3043, 1. 2, 4, 2455, 108D FHSEHREICEHE TER
() REREFEOHREICEMTRE
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HEEBRE (BEPRERE) OEWA

EX i E S (EU)
BHEE=RXEHE x SRGiEEMAEMIENE
HFHIZBSEA ., KIBICBAXFEMELSIZEMNZ,
RAEBEZRFTLTLNS,

SEFPRE=(ARREORHBE x BRHERF
) < HEFRY x ERENE
HRFEY LHRIEOERES, RIE00S
ERARREK RRASE~OHERARE
B EEToT. HERKOHEARRMEED
THCBEN BB, EBOEREIC LY,

= E . REFEER—RIZBEEZMNAT-
HEEENBE=(BRBEDAHEE X BROSEEE)
x EMFEH x BRIENE

REEPEE - BeDlcRE - mAARE

o
EREFMRE=SEAFBOEHEREE x BRRHFEFEH) x EMRHK

HERERE=28FhRE x BR{ENE (2ke)

BmOEERE: KETEI#MEEICHEZERELTRE
FRBIETEROONGL, AERFRAFICKYES
BERHEREZLEICHERBZERDT-

EfFRE=RmREeR0aEMHLEECEERE)
+Z N LU DA RS S & D & ik 58
BRIEREELUNEROES BB & EiEmM
(FHOARE. mARORE, BERFOI T F&, RER
B B8R .SYTIAILEE)
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& RIS D AR R EN

W iE & * RUER | DEMELL | EERE | MU0 RE
RYITFLY 0.31 0.27 0.295 035 |RU®K. SvF . av7+
RYFaELy 0.04 0.13 0.084 010 |AEBE.&HB. /vy
RYRFLY 0.1 0.06 0.054 0.07 kLA, 1v) BB
FYIFLYTLIEL-F | 0.16 0.14 0.088 010 | kLA, /%92
p e 1= 0.05 0.03 0.003 0.05
RYEIEE=L 0.1 0.02 0.023 005 |Jv7.F%

VG ZYTY 0.05 0.01 0.002 005 |3v7
BEBEL AT NI-L 0.05 0.01 <0.001 0.05
KYEZLTNI-N 0.05 0.01 <0.001 0.05
AR 0.1 0.07 0.048 0.05
&E 0.2 0.16 0.117 0.12
#H 0.3 0.12 0.283 0.28

RUBRBE  RUEBORERENOEREMBICHTHLREHELILD
RERVIERED0.05, RUBRD00LXFERAEADENRE ISR EENLSRIEME

=D

BEEDOHARBRISTFONIZAMSIAUDRERL. ZIEDTTCHERED
BREDYAN, EMEA—R, FFUHRERD ADOREEREN. KERE
R—RTlE, KETOEREITEHERNTEMNT L, 930 D21{E G of=, — ., HTE
—BERENEHAERIIOVWTHLRELZTV. BRELTEHEICELNLE
MIENEZ RE D3GR THZHF D2M2kgIZBHET A ENRUTHAHE
MNRENT=, o T, BEREICLDRVEHHEDFER ELTIE., H63K D (FDA
D) FHEFERZRECEZD LD TGO EN RSN, BREF. JYRZE
G EEICRYZ L LTRENEEENBEIRTELEZEZA TS,

— 7 BBIHEICDOVTIE, KYERROERE (ERS) SED1T5=0I 5
RREBFNS., ERDHEBERBZEIRL-EZAAEZEALL,

L. BRI DYMEICDNTIEHREREIF I LRSI S AT REE AR S TLY
%, CNETOFHEEREDEEMHEIZDONT, HRIET ARLENTTES,

BHEEZDRESNATOAIYEIIODVT, SHHBREREZORLMHEDR
it (TTCOBIN D= DIBET 5 —FEEYANSHIEIZDNT)
AHABRZCEMERERERAVEREHERRICE TS, HROFEFEED
LB &R B DIREE,

LRBREPEREFERTMERFTA . RREYGEIL. AU REZRET S
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ot

EUDIRI T «

e G You Do fowss o Sow findes fw
T RS S [t 7 B BN el = S0l B &0 17 1 )

—
—

B IpE MR ET) WAD EEO Y-MD TR SOFaM AL Adote PORE

CoaE TSR T

V)R - OREEE

PublicT—%5MDEHE Genotoxic | LEWH

AY

fate 33

AY

Bt 2 5

L

Biamnase

3

s e u!.g.l I

SEEAERN
206 BN
BREN

GHLAL
Sub
Tk

SN TCNGL LY F LTy g

Tk

BECMME - & | F=-bia M-S N OO 2 G A G Sl A

= A/l
2 mgsig

i _s_njn.m )

= MS P59l =10 B LU EE[E|WE S e e im0 ARl
carbonase A . £
3 T 3 [ H I [
| 1| HAME. Mtapeaicily
S 2 Siran Dese MUTAGENE:
86 |cohenyt cartanste TAI00, TA1 535, TAISAT, TAel hegaten
L | 81 TAI00, TAI695, TA1537. T450 Hegaton

LB |1 Pecena TAIDS, TAIEIE, TAIGIN, TA% 1-1500 Kt ovn

- | 53 | _TAI00, Taa0 1=1500 Mgt
| 5% [1 9-Decatenn | ! |
LB -Cumbheo! TAI0D, TAIG3E, TAIGI7, TAIGIE, TASS, WP2UVRA  1-200 Hegative
_E_ TAIDD. TAIGIE. TAIGIT. TAIGIS. ThsS. WR2UVRA 200 e
| 57 | CHL/L afoe
[ 54 | TR 800 1000 2000 Hegatnn
58 St NOEL: Tiime/ml

b33~ Balmathomymethyl-2i-dmathyl |

0 nevene ~ = — . -
_ﬁ_&l'- Dbt oaydipheny| malphane LETTEY TH+/TE-] 100-250 LG/ ML
| 62 | LBTTEY e/ TH-) 100-300 LML
| 63 | LEVPEY {Tk+/TR-) 1E2-299 LA/NL
| 64 | Amey tent (=55) TAI00. TAIB3S, TAIB3T. TAIHI8. Tres. WP2UVRA  1.0-S000UG/PLATE
| 65 | Ames test (+55) TAI00, TAIG3S, TAISIT. TALGI0. TASS. WPZUVRA  1.0-S000UG/PLATE
| 68 | Ames best (PEM) TA10, TAIEIS, TAIST. TAISAN. TAsD 2.3-393 WS/ PLATE
67 |
o0
09 |
10|
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