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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G

1.1 Substance

Table 1: Substance identity

Substance name: Cymoxanil

EC number: 261-043-0

CAS number: 57966-95-7

Annex VI Index number: 616-035-00-5

Degree of purity: > 970 g/kg

Impurities: No relevant impurities (according to

Commission Directive 2008/125/EC for
inclusion of Cymoxanil in Annex | of
Directive 91/414/EC)

1.2 Harmonised classification and labelling proposal
Table 2: The current Annex VI entry and the propogd harmonised classification

CLP Regulation Directive 67/548/EEC
(Dangerous Substances
Directive; DSD)

Current entry in Annex VI, CLP Acute Tox 4%, H302 Xn, R22,

Regulation Skin Sens. 1, H317 Xi, R43
Aquatic Acute 1, H400 N R50/53
M=1
Aquatic Chronic 1, H410

Current proposal for consideration  Acute Tox 4%, H302 Xn, R22

by RAC Skin Sens 1A, H317 Xi, R43
STOT RE Cat 2, H373  Xn, R48/22
Repr. Cat 2, H361d Repr. Cat.3; R63
Aquatic Acute 1, H400 N R50/53
M=1

Aquatic Chronic 2, H411



CLP Regulation Directive 67/548/EEC
(Dangerous Substances
Directive; DSD)

Resulting harmonised classification Acute Tox 4%, H302 Xn, R22
(future entry in Annex VI, CLP Skin Sens 1A, H317 Xi, R43
Regulation) STOT RE Cat 2, H373  Xn, R48/22
Repr. Cat 2, H361d Repr. Cat.3; R63
Aquatic Acute 1, H400 N R50/53
M=1
Aquatic Chronic 2, H411
SCLs
Classification Concentration
[Cnin %]
N, R50/53 Cre 25
N, R51/53 2.5 Cn<25
R52/53 0.25%Cn<25

No Label <0.25 Cn



1.3 Proposed harmonised classification and labelling Is#d on CLP Regulation
and/or DSD criteria
Table 3: Proposed classification according to thELP Regulation
CLP Hazard class Proposed Proposed SCLs and/or Current Reason for no
Annex | classification M-factors classification® | classification?
ref
2.1. - - - Conclusive, but|
Explosives not sufficient fo
classification
2.2. - - - Conclusive, but|
Flammable gases not sufficient fo
classification
2.3. - - - Conclusive, but
Flammable aerosols not sufficient fo
classification
2.4. - - - Conclusive, but
Oxidising gases not sufficient fo
classification
2.5. - - - Conclusive, but|
Gases under pressure not sufficient fo
classification
2.6. - - - Conclusive, but
Flammable liquids not sufficient fo
classification
2.7. - - - Conclusive, but
Flammable solids not sufficient fo
classification
2.8. Self-reactive substances - - - Data lacking
and mixtures
2.9. - - - Conclusive, but
Pyrophoric liquids not sufficient fo
classification
2.10. Pyrophoric solids - - - Inconclusive
2.11. Self-heating substances a - - - Inconclusive
mixtures
2.12. Substances and mixtures - - - Conclusive, but
which in contact with wate not sufficient fo
emit flammable gases classification
2.13. - - - Conclusive, but|
Oxidising liquids not sufficient fo
classification
2.14. - - - Conclusive, but
Oxidising solids not sufficient fo
classification
2.15. - - - Conclusive, but
Organic peroxides not sufficient fo
classification
2.16. Substance and mixtures - - - Inconclusive
corrosive to metals
3.1. Acute toxicity - oral Acute Tox 4%, - Acute Tox 4%, -
y H302 H302
. - - - Conclusive, but|
Acute toxicity - dermal not sufficient fo




classification

Acute toxicity - inhalation

Conclusive, but|
not sufficient fo
classification

Conclusive, but

3.2. ) . L ) i ) >
Skin corrosion / irritation not sufficient fo
classification
. - - - Conclusive, but
3.3. _Sgtrlc;us eye damage / eye not sufficient fo
Irrtation classification
3.4 - - - Conclusive, but|
o Respiratory sensitisation not sufficient fo
classification
. L Skin sens. 1A, - Skin sens. 1, -
3.4. Skin sensitisation H317 H317
35 - - - Conclusive, but
e . not sufficient for
Germ cell mutagenicity classification
potential
3.6 - - - Conclusive, but|
o Carcinogenicity not sufficient fo
classification
. o Repr. Cat 2, - - -
3.7. Reproductive toxicity H361d
3.8. Specific target organ - ) } ggtng:]ff?(':\i’;tb%tr
toxicity —single exposure classification
3.9. Specific target organ STI_IO;;TE Cat i i i
toxicity — repeated exposurg'
3.10. - - - Conclusive, but
Aspiration hazard not sufficient for
classification
4.1, Aquatic Acute 1] M=1 Aquatic Acute 1
H400 _ SCLs H400 _
, Aquatic Chror _ __1, Aquatic Chron
Hazardous to the aquatic [2, H411 Classificatiory Cc[)(r:lﬁei?]tg}ailon 1, H410
. (1)
environment N. R50/53 Cre 25
N, R51/53 2,5XCn<25
R52/53 025 Cn<25
No Label <0.25Cn
5.1. Hazardous to the ozone | No Data Data lacking
layer available

Dncluding specific concentration limits (SCLs) andfattors
2 Data lacking, inconclusive, or conclusive but ndfisient for classification

Labelling:

Signal word:

GHS Pictograms
Hazard statements:

Precautionary statements

Warning,
GHS 07, GHS 08, GHS 09
H302, H317, STOT RE 2 H373; H361d, H 400, H411, BOH

P201, P202, P260, P264, P270, P272, P273, P280,

P301+P312, P330, P302+P352, P333+P313, P321, P363,
P308+P313, P391, P501,

Proposed notes assigned to an entry: -




Table 4:

Proposed classification according to DSD

Hazardous property

Proposed
classification

Proposed SCLs

Current
classification®

Reason for no
classification?

Explosiveness

Conclusive, but
not sufficient for
classification

Oxidising properties

Conclusive, but
not sufficient for
classification

Flammability

Conclusive, but
not sufficient for
classification

Other physico-chemical

properties

[Add rows when
relevant]

Thermal stability

Conclusive, but
not sufficient for
classification

Acute toxicity Xn; R22 - Xn; R22 -
Acute toxicity — No classificatior - - Conclusive, but
irreversible damage aft not sufficient for
single exposure classification
Repeated dose toxicity] XN R48/22 - - -
No classificatior - - Conclusive, but
Irritation / Corrosion not sufficient for
classification
Sensitisation Xi, R43 - Xi, R43 -
No classificatior - - Conclusive, but
Carcinogenicity not sufficient for
classification
. . it . . Conclusive, but not
Mu_ta_gemcny _ Geneticl No classificatior o fficient for
toxicity classification
Toxicity to reproductior] No classificatior - - Conclusive, but no
fertilit sufficient for
—lertity classification
Toxicity to reproductiorj Repr. Cat.3; R6 - - -
— development
— breastfed babies. sufficient for
Effects on or via classification
lactation
N R50/53

Environment

N R50/53

D ncluding SCLs

2 Data lacking, inconclusive, or conclusive but naffisient for classification

Labelling:

R-phrasesR22, R43, R48/22, R63, R50/53
S-phrasesS2, S13, S36/37, S46, S60, S61

Indication of dangerdarmful (Xn), Dangerous for the Environment (N)



2 BACKGROUND TO THE CLH PROPOSAL

2.1  History of the previous classification and labellimy

Cymoxanil was approved in 2008 for Annex | listexya 3A Review compound under
Council Directive 91/414/EEC, with Austria as Rapgpar Member State. In accordance with
Article 36(2) of the CLP Regulation, cymoxanil skebnow be considered for harmonised
classification and labelling. Therefore, this pregloconsiders all physico-chemical, human
health and environmental end points. This Annexiddsier presents a classification and
labelling proposal based mainly on the informatioesented in the assessment of cymoxanil
under Directive 91/414/EEC. The assessment mader tinat Directive is attached to the
IUCLID 5 dossier. No other registration dossiers available for cymoxanil at time of the
submission of the revised CLH report.

Cymoxanil is listed in Annex VI of the CLP Regutati(it was inserted into Annex | of
Directive 67/548/EEC in the 2BATP, 1998) with the classifications as Xn; R22, R48l N;
R50-53 and Acute Tox 4*, H302; Skin Sens 1, H31quétic Acute 1, H400, M=1; Aquatic
Chronic 1H410, respectively. This proposal seeks to confirencurrent classifications for
human health (and to adapt the classification Kar sensitisation according t82ATP) and
additionally, to include classifications for repegidose toxicity and developmental toxicity.
Regarding environmental end points, this proposeks to change the classification for
chronic aquatic toxicity (according to new CLP eri&, 2¢ ATP) from aquatic chronic 1 to
aquatic chronic 2. Although strong efforts were emaken by Austria and ECHA to elicit
which studies were considered and discussed fooggnil by experts for the inclusion in 25
ATP, this could not be clarified even after extgasarchive search. During the peer review
for Annex | Inclusion of cymoxanil (2008) Memberag&is and EFSA agreed that Austria
should flag the new proposal for classification &tzklling to ECHA, including repeated
dose toxicity and developmental toxicity.

2.2 Short summary of the scientific justification for the CLH proposal

For cymoxanil,_no re-evaluation of classificatiamddabelling has been proposed regarding
physical and chemical propertjeseither by Rapporteur Member State (Austria) daning
the PRAPeR peer review.

Justification for the new proposal with respect tchuman health effects:
Xn, R22 (DSD) — Acute Tox 4* H302 (CLP)“harmful if swallowed”) :

The risk phrase is proposed because the activéasidesshowed an Lfgof 960 mg/kg bw in
the rat.

Xi, R43 (“may cause sensitisation by skin contact’|DSD) — Skin Sens 1A, H317 (“may
cause an allergic skin reaction”) (CLP):

With respect to skin sensitisation of cymoxaniMa&ximisation tests have been submitted.
These studies have been conducted according to AE@d®line 406 and meet the GLP
criteria; regarding the study design, all studies@mparable, valid and differ only in the
vehicle used and in small differences in puritydgraf cymoxanil. The results of two studies
indicate no skin sensitising property of cymoxaHibwever, in the third studyA{lan, 1994,

in all test animals (100%) dermal reactions havenbabserved after challenge (slight to
moderate erythema and slight to well defined oedeN@ differences between the studies
could be identified which could explain the diffeteesults. Based on these results, a possible
skin sensitizing property of cymoxanil cannot beleded. In contrast to the notifier's

opinion, that “the weight of evidence would suggbst cymoxanil is not a skin sensitizer”, a



possible skin sensitizing property of cymoxanil mainbe excluded. Since 100% animals had
skin reaction with 1% test article for intradernraduction, this finding would trigger the
criteria for classification and labelling Skin Sefié, H317 (May cause an allergic skin
reaction) according to Commission Regulation (EW@)286/2011 of 10 March 2011
amending, for the purposes of its adaptation tbrieal and scientific progress, Regulation
(EC) No 1272/2008 of the European Parliament arthefCouncil on classification, labelling
and packaging of substances and mixtures

It should be mentioned that also in Directive 98B (25" ATP; 15 December 1998)
cymoxanil has been classified and labelled witlpeesto its sensitizing properties.

Xn, R48/22 (“Harmful: danger of serious damage to galth by prolonged exposure if
swallowed”)(DSD) — STOT RE Cat. 2, H373 (“May causdamage to organs through
prolonged or repeated exposure”) (CLP):

Based on the results of all subchronic and chrimity studies, effects on
testes/epididymides caused by cymoxanil technigakgident in rats, mice and dogs:

Rats:

* Inthe_ 28 days dietary study in rdRamesh, 1999aanimals of the two highest dose
levels (260 mg/kg bw/d and 400.3 mg/kg bw/d) irs isttowed changes in testes and
epididymides weightwhich might be linked to the reduction in bodyigie and body weight
gain that occurred at the two higher dose groupsvever, no histology has been performed

in this study.

* In a 90 days dietary rat stu@ylalek, 1992, increase of testes weighit animals of the
two highest dose levels (102 mg/kg bw/d and 224&mbiv/d had been accompanied by
histological changes in testes and epididymidesltinucleated spermatids, cell debris,
hypospermia). At 47.6 mg/kg bw/d bilateral elonggtermatid degeneration in testess
already observed.

* In asecond 90 days dietary rat stiiggmesh, 1999bthe_macroscopic examination
provided no information on damage to organ andiéssaused by the test substance; with
respect to_histopathologgo test substance related changes in testespatidyenides have
been shown up to 174.3 mg/kg bw/d.

« In afirst 2 years dietary rat stufyox, 1994a), histological findings with respect to testes
(statistically significant elongate spermatid degyatior) were observed at 30.3 ma/kg bw/d,
whereas the relative testes weight was increasgdtatistically significant increase of
multinucleated spermatids observed at 90.1 mg/kiglb&dditionally it should be noted that
at 700 ppm (30.3 mg/kg bw/d males and 38.4 mg/kfglfemales) and above, both males
and females showed statistically significant retliegeneration.

* Inasecond 2 years dietary rat stiihalleshappa, 2003 histological findings with
respect to testes (atrophy of seminiferous tubwlese observed at 58.8 mag/kg bw/d.

Mice:

* Inthe_28 days dietary study in mi@@ishnappa, 1999a), no effects on testes/epididymides
caused by cymoxanil technical were evident. Howeverhistology has been performed in

this study.

* Inthe 90 days dietary mice stu(Krishnappa, 1999} the only histopathological finding
were vacuolar changes of liver cells; no effectsemtes/epididymides were evident up to the
highest dose tested 256.6 mg/kg bw/d.

* In the first 18 months dietary mice stu@yox, 1994b), at 3000 ppm (446 mg/kg bw/d)
testes weight was statistically significantly lowemall and soft testes were observed) and
tubular atrophy was statistically increased. Howgakeady at 300 ppm (42 mg/kg bw/d)




tubular dilation, aggregate lymphoid and spermstggstic dilation of epididymides were
statistically significantly increaseét 1500 ppm (216 mg/kg bw/d) and above, additiigna
statistically significantly increased unilateralddpilateral oligospermia and sperm granuloma
in epididymides were observed.

* Inthe second 18 months dietary mice st(ithighnappa, 2002), no effects on
testes/epididymides caused by cymoxanil technieskvevident up to the highest dose tested
(178.3 mg/kg bw/d).

Dogs:

* In the first 90 days dogtudy Tompkins, 1993 “small” testes, reduced epididymides
weight as well as aspermatogenesese reported at a dose level of 500 ppm (10.56&ang
bw/d).

* Inthe second 90 days dstudy {/enugopala, 1999), no effects on testes/epididymides
caused by cymoxanil technical were evident up ¢éohtighest dose tested (14.2 mg/kg bw/d).

* Inthe first 1 year dodietary studylompkins, 1994) the highest dose administered (200
ppm; 5.7 mg/kg bw/d) was much lower than the “dffikese” in the 90 days study. In this
study, no effects on testes/epididymides causezy/tmpxanil technical were evident.

* Inthe second 1 year degudy Teunissen, 200Q3pathological examination exhibited
atrophy of testes in 2 out of 4 dogs at 2.8 mgik¢dkand above (3 from 4 animals at 5.6
mg/kg bw/d). Additionally, at 200 ppm (5.6 ma/kg fol)y reduced size of testis as well as
reduced size of epididymides and thickened epididggwere observed in one of 4 animals.
The histological findings comprised atrophic changetestes and epididymides
(seminiferous cell debrish 1 of 4 dogs.

The effects in testes mentioned have been obsamae@0 days toxicity study in rats at dose
levels of 47.6 mg/kg bw (testes) as well as 10222®8img/kg bw (testes and epididymides).
However, findings in testes and epididymides wése avident in the 90 days dog study at
dose levels of 10.56 mg/kg bw and in the 1 yearstody at 2.8 mg/kg bw/d, too. In the
chronic rat studies the effects on testes werereedeat 30.3 and 58.8 mg/kg bw/d. in the
chronic mice study histological effects on epididges were observed at 42 mg/kg bw/d.
Although the respective findings were not seen istastly in all relevant studies, adverse
effects on testes/epididymides are clearly eviderdts, mice and dogs after subchronic and
chronic administration of cymoxanil.

Since rat and mice are the species on which tHeotaff values for repeated exposure
according to Directive 67/549/EC 60 mg/kg bw/d from subchronic studies) and Regutat
1272/2008 (STOT RE 2: 300 mg/kg bw/d from subacute studies (e.g. deveéoyiad

toxicity studies, 28 days rat study),180 mg/kg bw/d from subchronic studies on rat (90
days), <50 mg/kg bw/d from chronic studies (REACH guidanoanformation requirements
and chemical safety assessment, chapter R8: eldtmpoassessment factor of 2 from
subchronic to chronic studies) are based, we cenXi, R48/22 or STOT RE Cat. 2
respectively, to be appropriate for cymoxanil. Bifilects observed in dog subchronic studies
are taken as supporting information, since no abeceé off values for dog studies exist.

Repr. Cat.3; R63 (“Possible risk of harm to the unborn child”) aatiog to DSD andRepr.

Cat 2 H361d(“Suspected of damaging the unborn child®), accaydo CLP: With respect to
teratogenicity (malformations demonstrated in omieod two studies in rats and in three out of
four studies in rabbits), cymoxanil should be afsexs into this category considering the
following reasons:



* Inthe first rat studyMurray, 1993 increased incidences of malformations (hemi \ege
excenphthalic head and fused ribs; findings abbgednge of historical control) were observed
at maternal toxic dose levels.

« Also in the second rat studyé€ena; 1998increased incidences of variants and minor
anomalies even at not maternal toxic dose levéisate the potential of cymoxanil to disturb
the development of foetuses.

* In one rabbit studyRalmer et al., 198)] there was a clear dose dependent increase of
“vertebra and/or rib alterations”, sometimes adediavith scoliosis at maternal toxicity,
without statistical significance but above thednisial control data.

* In afurther rabbit studyHeussner et al., 1982 creased incidences of malformations
(hydrocephaly, cleft palates) occurred at the hsgbese tested. Incidences were statistically
significant increased and above historical backggoof these findings.

« Finally the incidence of dilation of heart ventaslof a third study in rabbit®¢nnana,
1999 was statistically significant increased in thghhdose animals and were above the
historical control data.

No classification is required f@cute dermal or inhalation toxicity as the respedtDsg or
LCso were below the values set in Directive 67/548dRegulation 1272/2008. No evidence
from acute studies was seen regarding specifietangan toxicity —single exposure. Slight
irritating potential for eyes could be found howevet leading to classification as the scores
were below the ones set in Directive 67/548 or @égiration 1272/2008. No data are
available regarding respiratory sensitization. Cyarol was negative in a batteryiofvitro
andin vivo genotoxicity studies. It developed no carcinoggitential in rats and mice. No
impairment of fertility or adverse effects on oaVactation could be found in a
multigeneration studies conducted in rats. There maaindication for neurotoxic potential
according to the available acute neurotoxicity,ckmbnic neurotoxicity and developmental
neurotoxicity studies. No evidence of immunotoxiaitas observed in studies in rats and
mice.

Justification for the new proposal with respect toaquatic environment:

Based on aquatic toxicity and degradation stud@assification withiN, R50/53(DSD) and
Aquatic Acute 1, H400andAquatic Chronic 2, H411(CLP) is proposed for the aquatic
environment.

Aquatic Acute classification is based on:

»  ErC50 values for algae are QL{E)C50< 1mg/L, resulting inN, R50(DSD) and
Aquatic Acute 1, H400, M =1(CLP)
Pseudokirchneriella subcapitat&rC50 (72 h) = 0.63 mg/L, (Bell et al. ,1996);
Anabaena flos-aqua&rC50 (72 h) = 0.254 mg/L, (Hughes et al., 1996a)

Aquatic chronic classification is based on:
* the results of a study on biodegradability indigate cymoxanil can not be considered
readily biodegradable. TherefoR53 (DSD) classification is proposed.

*  chronic aquatic toxicity studies and due to thedaegradation (see Table 151) in
simulation tests, classification wikquatic Chronic 2, H411 (CLP) is proposed.
NOEC value for fish in a chronic test (90 d )= 0OONOEC< 0,1 mg/L
Oncorhynchus mykiS$$OECsrowth = 0.044 mg/L (Kraemer 1996)




2.3 Current harmonised classification and labelling

2.3.1 Current classification and labelling in Annex VI, Table 3.1 in the CLP
Regulation

Acute Tox 4*, H302; Skin Sens 1, H317; Aquatic Aedt, H400, M=1; Aquatic Chronic, 1
H410;

2.3.2 Current classification and labelling in Annex VI, Table 3.2 in the CLP
Regulation

Xn, R22; R43; N, R50/53
2.4 Current self-classification and labelling

2.4.1 Current self-classification and labelling based othe CLP Regulation criteria

No information provided by the notifier.

2.4.2 Current self-classification and labelling based o®SD criteria

No information provided by the notifier.

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE VEL

No need for justification for pesticides.



Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

1.1 Name and other identifiers of the substance

Table 5: Substance identity
EC number: 261-043-0
EC name: 2-cyano-N-[(ethylamino)carbonyl]-2-

(methoxyimino)acetamide

CAS number (EC inventory): -

CAS number: 57966-95-7

CAS name: Acetamide, 2-cyano-N-[(ethylamino)carbonyl]-2-
(methoxyimino)-

IUPAC name: 1-(2-cyano-2-methoxyiminoacetyl)-3-ethylurea
CLP Annex VI Index number: 616-035-00-5

Molecular formula: C7H10N4O3

Molecular weight range: 198.2 g/mol

Structural formula:

ﬁ 0

N==C—C—C—NH—C—NH——CH,—CHj

NO-CH;

1.2 Composition of the substance




Table 6: Constituents (non-confidential informatian)

Constituent Typical concentration Concentration range Remarks
Cymoxanil >970 g/kg (purity) No range, since minima
purity stated

Current Annex VI entry: R22, R43; N, R50-53 (DS302, H317; H400 (M=1), H410
(CLP)

Table 7: Impurities (non-confidential information)

Impurity Typical concentration Concentration range Remarks

No relevant impurities
(according to Commission
Directive 2008/125/EC for
Inclusion of Cymoxanil in
Annex | of 91/414/EC)

All impurities are presented in the confidentaltprthe DAR (Draft assessment report) and
not included in the CLH report, but the documerftagged in IUCLID as such.

Current Annex VI entry: -

Table 8: Additives (non-confidential information)
Additive Function Typical concentration | Concentration range Remarks
No additives - - -

Current Annex VI entry: -

1.2.1 Composition of test material

Physico-chemical propertiesee table 9 (purity of tested technical matenahe range from
97.1-99.9 %

Human health hazard assessmentity of tested technical material in the rangenf 94.2%
t0 99.4%

Environmental hazard assessmentrity of tested technical material in the rangef
96.5-99.9 %

1.3 Physico-chemical properties
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June 2007

Applicant (A): DuPont
Applicant (B): Oxon
PAI....... Pure active ingredient

TGAI.....Technical grade active ingredient

Table 9 Summary of the physical and chemical propaies of Cymoxanil

Property Method Material / Purity GLP |Results
(Annex point
as reference to

Conclusion/Commen

Reference (Study)

the DAR)
B.2.1.1 EEC A.1l.,, OECD |DPX-T3217-151,99.6% Y (A):162°C+0.0°C Acceptable Huntley 2000,
Melting point, 102, (capillary (DuPont 4286)
freezing point or| method), DSC
solidification
point (IIA 2.1.1) Betteley 1995a,
Lot 817, 99.1%, PAI Y (B): 161.5 °C-162.0 °C Acceptable (OXN 57/950183)
Lot 19800042. 99.29¢ Van der Baan-Treur 200
ot , 99.2%,
TGAI Y (B):161°C Acceptable (Notox 374939)
B.2.1.2 Boiling - - - Not applicable. Cymoxanil is not a liquid. - -

point (II1A 2.1.2)
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Property Method Material / Purity GLP |Results Conclusion/Commen| Reference (Study)
(Annex point
as reference to
the DAR)
B.2.1.3 EEC A.1., OECD |[DPX-T3217-101, 99.99 Y (A): Cymoxanil is thermally stable. No Acceptable Schmuckler, LeSieur
Temperature of | 102, OECD 103 decomposition or chemical transformation 1993,
decomposition | (DSC, TGA) observed through the melting point (162 ° C). (DuPont AMR 2620-93)
or sublimation 100% weight loss at 225 ° C.
(1A 2.1.3)
(B): thermally stable, no decomposition or
chemical transformation observed through tHe \z/gggder Baan-Treur
0 melting point (161 ° C). Endothermic effects '
_Il__cg'Al|9800042, 99.2%, v observed about above 206 ° C, indicating Acceptable (Notox 374939)
evaporation of test substance and resulting in a
dark brown to black residue.
B.2.1.4 EEC A3, OECD DPX-T3217-151,99.6 % Y (A): 1.3238 + 0.006 (20.4+0.1° C) Acceptable Huntley, Lowe 2000,
Relative density| 109, OPPTS (DuPont 3821)
(1A 2.2) 830.7300 (Pycno-
meter) Betteley 19954,
Lot 817, 99.1%, PAI Y (B):1.3281 (20 +0.5° C) Acceptable (OXN 57/950183)
B.2.1.5 EEC A4, OECD DPX-T3217-101, 99.99 Y (A): 1.50 x 10° Pa (20 ° C) Acceptable Schmuckler, Cooke 199
Vapour pressurg 104 (DuPont AMR 2537-92)
(1A 2.3.1)
(Vapour pressure Betteley 1995a,
balance) Lot 817, 99.1%, PAI Y (B): 4.50 x 10 Pa (25 ° C) Acceptable (OXN 57/950183)
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Property Method Material / Purity GLP |Results Conclusion/Commen| Reference (Study)
(Annex point
as reference to
the DAR)
B.2.1.6 Calculation N (A): H = 3.3 x 10° Pa.m.mol ™ (pH 5, VP=1.50| Acceptable. For (A)| Schmuckler, 1993
Volatility, X not calculated at pH| (DuPont AMR 2726-93)
Henry's law 10*Pa, solubility 0.890 g/L) 9, due to rapid
constant N hydrolysis.
(1A 2.3.2) - H = 3.8 x 10 Pa.m.mol™* (pH 7, VP=1.50
X
10*Pa, solubility 0.780 g/L)
Acceptable
Calculation (Bond Betteley 1995a,
estimation method) Y (B): H = 3.308 x 10 Pa.ni.mol* (25° C) (OXN 57/950183)
B.2.1.7 OPPTS 830.6303 |DPX-T3217-151,99.6% Y (A): solid Acceptable Moore 2003
Appearance: PAI, Lots DPX-T3217- (A): solid (all tested TGAI lots) (DuPont 11983)
physical state 202, 203, 204, 205,
(A 2.4.1) TGAI _
Y (B): sold Betteley 1995
Lot 817, 99.1% PAI etteley a,
EEC 2.3 (B): solid Acceptable (OXN 57/950183)
Lot 805, 98.8% TGAI Y
Acceptable Betteley 1995b,
(OXN 58/950197)
B.2.1.8 OPPTS 830.6302 |DPX-T3217-151,99.6% Y (A): white Acceptable Moore 2003,
Appearance: PAI, Lots DPX-T3217- (DuPont 11983)
colour 202, 203, 204, 205,
(1A 2.4.1) TGAI (A): pale pink or pale peach (all tested TGAI
Lot 817, 99.1% PAI Y lots) _ Betteley 1995a,
EEC 2.3 (B): white (Munsell 5Y 9.0/1.0) Acceptable (OXN 57/950183)
Betteley 1995b,
Lot 805, 98.8% TGAI Y _ (OXN 58/950197)
(B): white (Munsell 5 'Y 9.0/1.8) Acceptable
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Property Method Material / Purity GLP |Results Conclusion/Commen| Reference (Study)
(Annex point
as reference to
the DAR)
B.2.1.9 OPTTS 830.6304 |DPX-T3217-151, 99.6 Y (A): odourless Acceptable Moore 2003,
Appearance: (organoleptic) %, PAI, (DuPont 11983)
odour Lots DPX-T3217-202,
(1A 2.4.2) 203, 204, 205, TGAI Y (A): odourless (all tested TGAI lots)
EEC 2.3 Betteley 1995a,
Acceptable (OXN 57/950183)
Lot 817, 99.1% PAI
(8): odourl Betteley 1995b,
: odourless
v Acceptable (OXN 58/950197)
Lot 805, 98.8% TGAI
(B): odourless
Y
B.2.1.10 OPPTS 830.7050, |DPX-T3217-151, 99.69 Y (A): & in[L.mol.cm’] Acceptable. (A) no | Moore, 1998
Spectra of the | OECD 101 determination of at | (DuPont AMR 4865-98)
active substance Amax [nm]: 244 = 9333.20 (25° C, pH 1.5) | pH > 10, due to
(1A25.1) Amax [nm]: 244 £= 9296.80 (25° C, pH 6.9) | "2Pid ydrolysis.
. - Betteley 1995a,
Lot 817, 99.1% PAI Y (B): & in [L.mol*.cm™] (OXN 57/950183)
Amax [nm]: 240g= 9287.6 (acid conditions)
Amax [nm]: 240g= 9419.3 (neutral conditions)
Amax [nm]: 240g= 7739.7 (alkaline
conditions)
Spectra of the | IR, NMR, MS DPX-T3217-151, 99.69 Y (A): Acceptable Schmuckler, 1998
active substancg . . . (Cymo/Pro 6)
IR: Key absorption bands are consistent with
given structure of Cyomxanil.
NMR: Spectrum is consistent with given
structure of Cyomxanil.
MS: Characteristic mass spectrum obtained py
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Property Method Material / Purity GLP |Results Conclusion/Commen| Reference (Study)
(Annex point
as reference to
the DAR)

chemical desorption ([M+H ion at m/z 199) ig

constistent with molecular mass of Cymoxanil.

(B):

IR: The spectrum is consistent with given

Lot 817, 99.1% PAI Y structure of Cymoxanil. Acceptable Betteley 1995a,
(OXN 57/950183)

NMR: Spectrum is consistent with given

structure of Cyomxanil.

MS: Characteristic mass spectrum obtained py

electron impact ionisation ([flion at m/z

198) is constistent with molecular mass of

Cymoxanil.
B.2.1.11 IR, NMR, MS N (A): The technical material contains no Acceptable Curl, 2004,
Spectra of toxicological and/or ecotoxicological relevant (Tier Il summaries,
relevant impurities. CYMOA2S1 T2 2004)
impurities ) . )
(1A 2.5.2) (B): The technical material contains no

toxicological and/or ecotoxicological relevant
impurities.
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Property Method Material / Purity GLP |Results Conclusion/Commen| Reference (Study)
(Annex point
as reference to
the DAR)
B.2.1.12 EPA 63-8, (flask |[DPX-T3217-101, 99.99 Y (A): Solubility [ppm]: Acceptable. Moore, 1993
Solubility in stirring method) Not determined at | (DuPont AMR 2526-92)
water 700 (pH 5, 10° C), 620 (pH 7, 10° C)| pH 9, due to rapid
(1A 2.6) 890 (pH 5, 20° C), 780 (pH 7, 20° ¢)| "vdrolysis
OPPTS 830.7840 1200 (pH5,30°C), 1000 (pH 7, 30° C} Pl
Hansen, 2000
OECD 105, EEC |DPX-T3217-151, 99.69 Y (A): 782 (pH 5.68, unbuffered, 20° C) (DuPont 3711)
A6 Acceptable
EEC A6 Betteley, 1995a
Lot 817, 99.1% PAI N (B): Solubility [mg/L]: 783 (pH 6.8-7.1, 20° C (OXN 57/950183)
Calculation Acceptable Schmuckler, 2001
(ACD/log D (DuPont 6450)
Database N (2'2)0 gglub|llty of Metabolitesn water at Schmuckler, 2001
: Acceptable (DuPont 6449)

IN-W3595: 1.27 x 1®mg/L (neutral

conditions)

IN-U3204: 2.063 x 1Omg/L (neutral

conditions)
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Property Method Material / Purity GLP |Results Conclusion/Commen| Reference (Study)
(Annex point
as reference to
the DAR)
B.2.1.13 EPA 63-8, CIPAC |DPX-IN T3217-134, Y (A): Solubility in g/L at 20 ° C: Acceptable Anderson 1993,
Solubility in MT 157 97.4% (DuPont AMR 2541-92)
organic solvents n-Hexane: 0.037
(A 2.7) Toluene: 5.29

Acetonitrile: 57.0

Ethyl acetate 279

1-Octanol: 1.43

Methanol 22.9

Acetone: 62.4

Dichlormethane: 133.2

(B): Solubility in g/L at 20 ° C:

Lot 817, 99.1% PAI ;‘("T:r?;‘f"”e: 7060166 _ Betteley 1995a,
Y yiene. : Acceptable. Higher | (OXN 57/950183
Ethyl acetate 28.8 purity of PAI
supports solubility
Methanol 29.0 data from TGAI.
Acetone: 68.2

Methylene chloride: 58.4
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Property Method Material / Purity GLP |Results Conclusion/Commen| Reference (Study)
(Annex point
as reference to
the DAR)
B.2.1.14 EPA 63-11, OECD |[DPX-T3217-101, 99.99 Y (A): Kow (pH 5.0): 3.89 (log K,= 0.59) Acceptable Santos 1993,
Partition 107 (DuPont AMR 2581-92)
Coefﬁcient KOW (pH 70) 4.66 (|Og KW: 067)
n-octanol/water
(1A 2.8) EEC A8 (Flask Betteley 19953,
shaking method) |Lot 817, 99.1% PAI Y (B): Kow (unbuffered): 4.37 (log &~ 0.64) Acceptable (OXN 57/950183
N (A): Metabolites: Schmuckler 2001
Calculation IN-KQO60: 10g Koy -1,64; BCF: 0.001 Acceptable %;ﬁozggfo’ 4622,
(KOWWIN, ClogP . . . ’
Program) IN- T4226: log K. 0.16; BCF: 0.07

IN- U3204: log K,: 0.39; BCF: 0.12
IN- W3595: log K,,:0.98; BCF: 0.46 (ClogP)




.25 -

Property
(Annex point
as reference to
the DAR)

Method

Material / Purity

GLP

Results

Conclusion/Commen

Reference (Study)

B.2.1.15
Hydrolysis rate
(A 2.9.1)

EPA N161-1

Calculation

SETAC 1995

C radiolabeled lot 376
>97 %,*C radio-labeled
lot 455, >97%

Lot 817, 99.1% PAI

4C radiolabeled lot
3304.265, >99 %,
Oxon lot 89800028,
98.8%

(A): DTs (25 ° C):pH 5: 148 d

pH 7: 1.1d

pH 9: 0.02d

Degradation product#it pH 5, no metabolites
were observed above 10% AR. At pH 7,
metabolites found above 10% AR were IN-
KP533, IN-U3204, IN-W3595 and IN-R3273,
At pH 9, metabolites found above 10% AR
were IN-U3204, IN-W3595, IN-KP533, IN-
KQ960, IN-T4226 and polars (oxamic acid,
oxalic acid and unknows). Minor metabolites

(< 10% AR) observed at pH 7 and 9 were IN}

JX915, IN-18474, IN-T4226 (pH 7), polars (p
7) and IN-R3273 (pH 9).

(B): DTg (25 ° C): pH 4: between 1 day and
1 year
pH 7: <1 day

pH 9: <1 day

(B): DTs (20 ° C): pH 4: >1y
pH 7: 2.1d

pH 9: 0.04d

Degradation productgit pH 4, no individual
metabolites were found above 10%. At pH 7
metabolites found above 10% AR were IN-
W3595, IN-U3204 and IN-KP533. At pH 9,
metabolites found above 10% AR were IN-
U3204, IN-JX915, IN-KP533, IN-W3595 and
IN-KQ960.

Acceptable

For details see B.8.4
fate and behaviour

Acceptable

Acceptable after
revision (metabolite
identification)

Lawler 1996,
(DuPont AMR 3677-95)

Betteley 1995a,
(OXN 57/950183

Willems, Slangen,
Hoitink, 2003
(Notox 308734)
Goodyear, 2006
(TSGE 4-3-4.PP1)
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Property Method Material / Purity GLP |Results Conclusion/Commen| Reference (Study)
(Annex point
as reference to
the DAR)
B.2.1.16 USEPA 161-2 %C radiolabeled lot 376, Y (A): DTsg (25 °C):pH 5 (xenon arc lamp): Acceptable Anderson 1993,
Direct >97 % 1.7d (DuPont AMR 1990-91
phototrans- incl. supplement No. 1)
formation pH 7 (xenon arc lamp):0.23|d )
(1A 2.9.2) For details see B.8.4
e pH 5 (dark conditions): 110 d fate and behaviour
pH 7 (dark conditions):0.50

Degradation products:

In the sterile solution at pH 5, the major photp-

degradation products were IN-R3273 and IN-

JX915. IN-U3204, IN-KP533, oxamic acid

(IN-18474) and IN-T4226 were minor

photolysis products.

. + o . .
et o .l ng.dDTso(ZSA_ 0.1° C): pH 5 (xenon lamp): R . Willems 2000
Xon ymoxani . cceptable after
USEPA161-2  |lot 3304.265 Y e

radiochemical purity
> 99%

(Equivalent to 12.1 days natural summer
sunlight at 40°N.)

Degradation products:

The major degradation products (> 10 % of
AR) were IN-JX915 and IN-R3273. Two
minor, unidentified metabolite fractions were
observed.

revision (metabolite
identification)

For details see B.8.4
fate and behaviour

including attachment 1)
Goodyear, 2006
(TSGE 4-3-4.PP1)
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Property Method Material / Purity GLP |Results Conclusion/Commen| Reference (Study)
(Annex point
as reference to
the DAR)
Calculation using - N (A): The theoretical half-life of Cymoxanil in | Acceptable Hatzenbeler Moore, 200
GCSOLAR the top layer of an aqueous system integrated (DuPont 12330)
over a full day in summer at 40! was 5.2
days.
GC SOLAR (B): The theoretical half-life of Cymoxanil in | Acceptable Willems 2003
N (Notox 397439)
the top layer (near surface) of an aqueous
system integrated over a full day in summer pt
40°N was 17.3 days.
B.2.1.17 USEPA 161-2, - Y (A): Quantum yield® = 5.2 x 10° Acceptable Anderson 1993, (DuPon
Quantum yield | Calculation AMR 1990-91 incl.
(1A 2.9.3) supplement No. 1)
" Willems 2000 (Notox
B): Quantum yieldd® =5.8x 1
Y ®):Q y Acceptable 257759)
B.2.1.18 EPA 63-10, DPX-T3217-101, 99.99 Y (A): pKa: 9.7+ 0.2 (20° C) Acceptable Schmuckler and Moore,
Dissociation 1993
constant (pKa) (DuPont AMR 2598-92)
(1A 2.9.4)
Betteley 1995a, (OXN
) ) R 57/950183), Serri 2002
OECD 112 Lot 817, 99.1% PAI Y (B): pKa: 9.00 (20+ 0.5° C) Acceptable (CYM001-02)
Schmuckler, 2001
(DuPont 6448)
Calculation N (A): pKa of MetabolitelN-U3204 at 25° C: Acceptable
(ACD/pKa

Database v. 3.2)

pKa: 5.83 + 0.40 (environmental conditions)
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Property Method Material / Purity GLP |Results Conclusion/Commen| Reference (Study)
(Annex point
as reference to
the DAR)
B.2.1.19 Calculation with - N (A): DT50=21.317 hr or 1.776 d (using a 12 hiAcceptable. No Kleier 1997
Stability in air, | Atmospheric day with global OH-concentration of 1.5 x®10 estimation of ozone | (DuPont CYMO/PRO 5)
photochemical | Oxidation Program OH radicals/cn); overall OH rate constant = | reaction performed,
oxidative (based on Atkinson 6.021212 x 18 cn/molecules.sec since Cymoxanil is
degradation method, version ) neither an olefin nor
(1A 2.10) 1.83) Hydrogen Abstraction total: an acetylene
4.0212 x10? cn?/ molecules.sec
Calculation Acceptable
(B): DTgo = 4.698 hr (using an OH -
Lot 817, 99.1% PAI Y gsgf;?gﬂ?gtgcaﬁsgﬁ?j eealey 576}52831/813995& N
' 27.3313 x 18° cn/molecules.sec
B.2.1.20 EEC A10 DPX-T3217-113, 97.89 Y (A): Compound is not considered as highly | Acceptable Gravell 1996
Flammability TGAI flammable under the test conditions. (DuPont AMR 3510-95)
(A 2.12)
EEC A10 Lot 805, 98.8% TGAI (B): Compound is not considered as highly Betteley 1995b,
Y flammable under the test conditions. Acceptable (OXN 58/950197)
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Property Method Material / Purity GLP |Results Conclusion/Commen| Reference (Study)
(Annex point
as reference to
the DAR)
B.2.1.21 UN-Bowes DPX-T3217-113, 97.89 Y (A): Negative; the temperature of Cymoxanil| Acceptable Gravell 1996
Auto- Cameron-Cage test TGAI reached 140 °C in a 100 mm cubic containel (DuPont AMR 3510-95)
flammability (modified) with no changes during the 24-hour test.The
(1A 2.11.2) compound is not considered as autoflammahle
under the test conditions.
Y (B): Cymoxanil does not self ignite at
EEC A16 temperatures up to 450° C.
Lot 805, 98.8% TGAI Betteley 1995b,

Acceptable (OXN 58/950197)
B.2.1.22 - - - Not applicable. Cymoxanil is not a liquid. - -
Flash point

(1A 2.12)
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Property Method Material / Purity GLP |Results Conclusion/Commen| Reference (Study)
(Annex point
as reference to
the DAR)
B.2.1.23 EEC A.14 (thermal [DPX-T3217-113, 97.89 Y (A): Acceptable Gravell 1996
Explosive sensitivity) TGAI o ) (DuPont AMR 3510-95)
properties Thermal sensitivityNo explosions were
(A 2.13) ASTM Standard E- observed for Cymoxanil with either the 6 mm
680-79 (mechanica or
sensitivity) 2 mm orifice plates.
EEC A.14 Mechanical sensitivityNo positive results
(mechanical were obtained for Cymoxanil in 21 successivie
friction) drop impact tests conducted at 49 Joules (3.6
kg at
1.40 m).
Mechanical frictioniNo positive results were
observed for Cymoxanil in six trials conductgd
Y with a force of 360 Newton. All three tests
indicate, that
Cymoxanil is not considered explosive.
(B):
EEC A.14 Thermal §ensitivitvNo explosion or
deformation to any of the tubes.
Lot 805, 98.8% TGAI Betteley 1995b,
Mechanical sensitivity and frictioiNo Acceptable (OXN 58/950197)
observable or audible reaction obtained in both
tests. Cymoxanil does not possess explosive
properties under test conditions.
B.2.1.24 EEC 2.14, EEC A5 Lot 805, 98.8% TGAI Y 0 =68.7mN/m at 19 + 0.5° C (90% of Acceptable Betteley 1995b,

Surface tension
(A 2.14)

saturation concentration).

(OXN 58/950197)
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Property
(Annex point
as reference to
the DAR)

Method

Material / Purity

GLP

Results

Conclusion/Commen

Reference (Study)

B.2.1.25

Oxidizing
properties
(A 2.15)

EEC A.17

EEC A17

DPX-T3217-113, 97.89
TGAI

Lot 805, 98.8% TGAI

)1

(A): Cymoxanil was found to be an oxidizer.
The maximum burning rate measured for the
cellulose/ sample was found to be greater th
the maximum rate measured for the
cellulose/barium nitrate reference mixture.
However, the Cymoxanil molecule does not
include a high proportion of electro-negative
atoms in high oxidation states and so it is
unlikely to be an oxidizer and the result was
likely to be a false positive. The supplementd
test to prove ‘false positives’, which uses
Kieselgur in place of the cellulose, should hg
been conducted but was not. The test was
therefore not conducted to completion and th
conclusion was incorrect. The test results we
therefore inconclusive.

(B): The maximum burning rate measured fo
the cellulose/ sample was found to be greate
than the maximum rate measured for the
cellulose/barium nitrate reference mixture.
However, the Cymoxanil molecule does not
include a high proportion of electronegative
atoms in high oxidation states and so it is
unlikely to be an oxidizer and the result was
likely to be a false positive.The test was
repeated using Kieselguhr in place of the
cellulose. In the re-test the barium
nitrate/kieselguhr mixture (oxidizer) failed to
burn in contrast to the test substance/
kieselguhr mixtures which burned with
different burning rates. These are indicationg
that the test results can not be considered va

Not acceptable, test
procedure was not

acompleted as
required.

' Not acceptable, due
to inconclusive test
results. Study should
be repeated in inert
atmosphere (oxyger
content <2% v/v).
Reliable and
unambiguous test
results are required
(e.g. for
classification
purposes).

=

lid.

Gravell 1996 (DuPont
AMR 3510-95)

Betteley 1995b,
(OXN 58/950197)
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According to Diractive 91/414/EEC, granulometryng required for active substances. Thus, no stedgidering this end-point has been
provided. In addition, no study on stability in argc solvents and the identity of relevant degiiadgtroducts have been provided for the
evaluation of Annex | inclusion (Directive 91/414@Fof the active substance cymoxanil. Shelf livedgts of the formulation containing
cymoxanil have been submitted showing that theesuatof the active ingredient and the relevant jghyshemical properties remained stable,
after storage for 2 years at ambient temperatueeHD-PE container (the relevant study is describeétde DAR, Volume 3, Annex B 2 physical
chemical properties, B.2.2.1Vhuet 1998 A summary is given below:

Property (Annex | Method Material/Purity GLP |Results Conclusion/Comment | Reference (Study)
point as
reference to the
DAR)
B.2.2.17 GIFAP No. 17 DPX-KP481-25 Y |Test Initial After 2 years | Acceptable. Thuet 1998
Shelf life (25% Cymoxanil) The contents of active (DuPont AMR 3835-96)
(|||A 273) Internal (NAM Content 26.6 % 25.7 % ingredients and the
95/02) Cymoxanil relevant physical

chemical properties

Internal (NAM Content 25.4 % 24.9% | remained stable, afte
95/02) Famoxadone storage for 2 yer;lrs at
Visual control Appearance | Brown, swepBrown, sweet ambient temperature

in a HD-PE container
CIPAC MT 75 PH (1%) 5.8 581

Wettability 19 Seconds 2 Seconds

CIPAC MT 53.3 Persistent 15 mL 4 mL
CIPAC MT 47 foam
Suspensibility Cymoxanil: | Cymoxanil:
CIPAC MT 168 101.2% 100%
Famoxadone; Famoxadonsg:
100.1 % 99%
Dispersibility 102% 101%
Wet Sieve 0.4% 0.2%
CIPAC MT 174 test

CIPAC MT 167 Dust content 0% 0.00%
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Property (Annex | Method Material/Purity GLP |Results Conclusion/Comment | Reference (Study)
point as
reference to the
DAR)
CIPAC MT 171 Suitability of Intact Packaging
packaging packaging material
material material remained
intact.

Visual control
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2 MANUFACTURE AND USES

2.1 Manufacture

Not relevant for Classification and Labelling.

2.2 Identified uses

Cymoxanil belongs to the class of aliphatic nitnogengicides. It acts as a foliar fungicide with
protective and curative action. It has contactlacdl systemic activity, and also inhibits sporidat
Cymoxanil provides effective control of economigathportant fungal plant pathogens belonging to
the order Peronosporales, namhytophthoraPlasmoparaandPeronosporaspp., which cause
downy mildew and blight in a wide range of crops.
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3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

Table 10: Summary table for relevant physico-chencal studies

Method Results Remarks Reference

Cymoxanil pure and technical active substancewhite to pale peach/pink solid. The melting point
for the technical active substance is 26€1- 162°C. Cymoxanil is thermally stable. The relative
density of Cymoxanil determined at 20 °C is randgnagn 1.32 - 1.33 for the technical and pure
active substance. The vapour pressure of the amtivstance is low, ranging from 1.50 x*1®a

(20 °C) to 4.50 x 18 Pa (25 °C).

The Henry’s law constant is calculated to be 31®X Pa.n®.moL™* at pH 5 and 3.8 x 10

Pa.nf.moL’ at pH 7, respectively. The IR-, MS- and NMR spe@re in agreement with the
chemical structure. There are no known impuritie€ymoxanil of toxicological, ecotoxicological,

or environmental significance. Cymoxanil has a Emubility in water. The active substance is
slightly to moderately soluble in most medium pwaorganic solvents, but only slightly soluble in
non-polar hydrocarbons and octanol. The partitimefficcient of Cymoxanil is 3.89 at pH 5, 4.66 at
pH 7 and 4.37 in an unbuffered solution. The pKlaedor the pure active substance at 20° C is
determined to be 9.7 £ 0.2 or 9.0, respectivelye $hrface tension of an aqueous solution is 68.7
mN/ at 19 £ 0.5 °C, indicating that Cymoxanil hassurface active properties. Cymoxanil is not
highly flammable, auto-flammable or explosive. Cyanil has been evaluated for its potential as an
oxidiser to react exothermically with combustiblaterials. The chemical structure has been
evaluated with the result that the only highly &lecegative element present in cymoxanil is oxygen,
and it is not in a structural form that implies dising potential.

Based on the studies provided, no classificatiorCigmoxanil with respect to physico-chemical
properties is required.

4 HUMAN HEALTH HAZARD ASSESSMENT
4.1  Toxicokinetics (absorption, metabolism, distribution and elimination)

4.1.1 Non-human information
Absorption, distribution, excretion and metabolism(toxicokinetics):

Absorption:Based on all studies submitted (single oral loa@ kigh dose; multiple dosing) the
radiolabelled test substance is absorbed to a gréant in rats. The urinary excretion (includirage
wash) accounted for 63.7 — 79.5 % of the admiresteadioactivity. Biliary excretion of cymoxanil
could be observed as well and was in the range2of 8.6 % of administered dose. Térgeral
absorption after oral administration in respective studiegestigating separately excretion via bile,
urine and faeces can therefore be quantified @boeit 75 % (amount of radioactivity excreted via
urine including radioactivity detected in cage wdsle, expired air and carcass). With respect to
Tmax @ rapid absorption is evident;,Jg—values for whole blood and plasma are in the raf@e5 —

3 hours after dosing.
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Pharmacokinetic parametdihe elimination half live (f;) was shown to be 11.7 — 24.1 hours after
single oral dosing; a slightly increase could bsearbed for animals administered multiple daily
doses (> of 30.8 — 31.7 hours). Plasma/whole blood ratesrelase 8 hours after administration < 1
indicating a reincorporation ofC-residues into erythrocytes. No significant diéfieces were found
between males and females at the different dosagesl.

Distribution: Tissue/blood ratios did not indicate a selectiveuanulation of-*C-residues in any
organ/tissue investigated with the exception ohkigs and liver as the main metabolism/excretion
organs showing higher residue levels when comparéae whole blood. The half lives for the
elimination of radioactivity from the mentioned arg are in the range of 23.4 — 32.9 hours (kidneys)
and 28.3 — 37.9 hours (liver).

The respective tissue/plasma ratios up to 24 hmassdosing do not show any possible
accumulation as well. 120 hours after administrgttbe ratios increase above 1 for all organsiissu
investigated. The increase of tissue/plasma rigiosnclusive, since tH8C-residues are
incorporated into red blood cells. The residualoactivity of all organs/tissues declines with time
after treatment. For fat only, an increase of radiive residues could be observed; this finding can
be explained by the extensive metabolism of cymibamats indicating re-incorporation of tHéC-
labelled carbon atom (statistical significance wasgiven with respect to the increase of residnes
fat). It can be concluded, thad potential of bioaccumulationcan be assumed.

Excretion:After oral application of radioactive labelled cygranil (all dose levels tested), the major
route of excretion was via urine (63.7 — 79.5 %drinistered radioactivity including cage wash);
feces contained 14.3 — 29.9 %. > 80 % of the apgphdioactivity could be excreted within 48 hours;
at the termination of the studies submitted (i8-4L68 hours after administration), 81.6 — 96.4f%
administered radioactivity was shown to be excretadirine, feces and bile or were found in cage
wash and expired air. Biliary excretion account@d0 — 9.6 %. Repeated dosing did not show any
impact on the rate and extent of excretion.

Metabolism: Cymoxanil was shown to be extensively metabolisedparent compound could be
detected in any samples investigated (feces, ubited, The main portion of the urine radioactivity
could be attributed to a polar fraction containmginly bound glycine (conjugated with endogenous
substances). One further metabolite quantified >3 was shown to be 2-cyano-2-
methoxyiminoacetic acid (IN-W3595) with levels up41.8 %. Degradation products like 2-cyano-
N-[(ethylamino)methylene]-2-methoxyminoacetamidesthyl 5,6-di-2,4(1H,3H) pyridinedione (IN-
U3204), 1-(2-cyano-2-hydroxyiminoacetyl)-3-ethylar@xime) and hippuric acid were found only
in trace amounts. For faeces, only about 30 — 41f #e recovered radioactivity could be extracted;
the main fraction found in extracts was again boglygine. The radioactive residues found in bile
were shown to be again mainly polar components metabolite IN-W3595. All metabolites
identified could be considered potentially interna¢els leading to the formation of glycine used in
physiological processes leading to conjugationiandrporation.
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Proposed metabolic pathway of cymoxanil in mammals:

o} ]
_O. NT cH,
N CH, H H | HC N
H H | ~ N N 07 N NH
SN N \[( CN
CN P —_— NH N
o © 0 IN-U3204 N O
Metabolite A ; k
C |
ymoxani CH,
0 _OH H,C,
PN N 0]
N CH, | [ NH
| N N Hc— N 2
HO ~~ \[( CN TN
CN J\ o
) ) o N )
© H
Metabolite 4 L —
IN-W3595 (oxime) -
(Metabolite 1) IN-KQ960
]
H,N-CH,-COOH O$NH
-
Glycine N é
[1 = Proposed intermediate, not observed in < o
animal metabolism studies but observed in
abiotic hydrolysis studies. CH,
IN-T4226
Conjugation and re-incorporation
Bound glycine, peptides, phenylaceturic acid
\
Hippuric acid, succinic acid, 2-oxoglutaric acid

Dermal absorptionNo study has been provided from one notifier wabhpect to dermal absorption
rate. According to “Guidance Document on Dermal @&psion, Sanco/222/2000 rev. 6", the dermal
absorption rate can be derived based on physichtlaemical properties (logRy as well as MM) in
the absence of studies performed for estimatiothefpenetration rate. The relevant physical and
chemical properties of cymoxanil are presentedvoelo

Table 11: Physico - chemical endpoints relevant fatermal absorption

Physical/chemical endpoint Value Conclusion with repect to dermal
absorption

log PO/W = 0.64 (unbuffered water) Log Powbetween -1 and 4
log PO/W = 0.59 (pH 5) o

log PO/W = 0.67 (pH 7)

Partition coefficient
n-octanol/water
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Physical/chemical endpoint Value Conclusion with repect to dermal
absorption
Molecular mass 198.2 MG < 500

Based on these physical/chemical properties of eamih a dermal absorption of 100 % would be
applicable; however the results of the ADME stugiesvided show an enteral absorption rate of 75
% and can be used for refinement of the dermalrpbea rate. It can assumed, that the dermal
absorption will not exceed the enteral absorpt®ased on these assumptions, a dermal absorption
rate of 75 % (default value) would be appropriate.

The second notifier providad vitro (human/rat skin) anish vivo (rat) studies. For thia vitro study

the dermal penetration of cymoxanil through human was 26.8-46.6%; for rat skin, dermal
absorption was found to be 91.5-93.6%. The ratipenfetration through rat and human skin would
be 2-3.5. However the granule on the membrane wtshaistened and/or milled therefore the

vitro study was disregarded for the concentrate. Therexpgreed that this was not an appropriate
technique and that no correction for the concemtshbuld be used. The correction factor applied for
the dilution was 2. Overall dermal absorption wésfbr the concentrate and 5% for the dilution.

4.1.2 Human information

Based on the documentation submitted by the nntifie health disturbances caused by cymoxanil
have been observed in personnel involved in prochastufacturing and from the formulation plants.
No cases of acute cymoxanil intoxication have bepmorted and also no specific clinical signs are
expected from acute and/or accidental exposurerntahs.

4.1.3 Summary and discussion on toxicokinetics

Absorption, distribution, excretion and metabolism(toxicokinetics)

Rate and extent of oral absorption Rapid (Tmax-03%h in plasma) but incomplete
75% within 48 h (based on urinary and biliary
excretion + carcass) after single low dose in rats

Distribution Widely distributed; highest residues in liver and
kidneys

Potential for accumulation No potential for accuetion

Rate and extent of excretion Rapid and extensig0(%) within 48 h, mainly

via urine (60 — 70 %)

Metabolism in animals Extensively metabolised (> 95 %); all metabolites
identified are intermediates leading to the foromati
of glycine used for incorporation and conjugatiathan
sulphate conjugation
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4.2  Acute toxicity

Table 12: Summary table of relevant acute toxicitystudies

Method Results Remarks Reference

Acute oral toxicity (OECD 401) | &/Q LDsy= 960 mg/kg bw Rat (Crl:CD®BR), | Sarver, 1992
Purity 97.8%

Acute dermal toxicity (OECD 402) &/Q LDsy> 2000 mg/kg bw Sprague Dawley rat | Parcell, 1994a
Purity 97.6%

Acute inhalative toxicity (OECD | &/Q LCso> 5.06 mg/L air Rat (Crl:CD®BR), 4| Panepinto, 1992
403) hours nose only dust
inhalation

Purity 98.2%

4.2.1 Non-human information

4.2.1.1 Acute toxicity: oral

Acute oral toxicity study with Cymoxanil in malecgfemale rats
ReferenceSarver, 1992Report No. 63-92

Guideline:OECD 401/1987

GLP:Yes

The study is scientific valid and acceptable.

Material and Methods:

A group of 10 rats/sex/dose (strain: Crl:CD®BR; et Charles River Breeding Laboratories,
Kingston, New York) weighing between 152 and 24égg: 5 — 7 weeks) received a single dose of
500, 1000 or 3000 mg/kg bw cymoxanil (batch no.T3233; purity grade: 97.8 %; suspended in
deionised water) by gavage. An additional group@male rats were dosed at 250 mg/kg bw and
an additional group of 10 females were dosed a@ 206/kg bw. The observation period following
administration for the surviving animals lasteddbds. The animals were weighed and observed for
clinical signs of toxicity daily throughout the @bsation period; observations for mortality were
made daily. Rats found dead or euthanatized agrideof the observation period were investigated
for gross pathological changes.

Findings:

Clinical signs and mortality2/10 animals of the lowest dose groups (250 mbgidor males and

500 mg/kg bw for females) died throughout the stadyhe highest dose group tested (3000 mg/kg
bw), 9/10 animals (males) and 8/10 animals (femalese found dead. The mortality of the
different dose groups is summarised in table below.
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Table 13: Mortality data for rats given a single oal dose of cymoxanil

Sex Dosage [mg/kg bw] Mortality ratio
250 2/10
500 5/10
Males
1000 4/10
3000 9/10
500 2/10
1000 3/10
Females
2000 8/10
3000 8/10

The following clinical signs were observed for bathles and females: lethargic behaviour, low
posture, hunched posture, prostrate posture, drgceelar and nasal discharge, incoordination and
low/high carriage. These signs persisted up t@days after treatment in males and 1 — 7 days
after treatment in females. There was completeviesgan all surviving rats until the end of the
observation period. Reduced body weight des been observed for males and females of the
highest dose tested (2 — 9 days of the observpgdond for males; 2 — 4 days of the observation
period for females).

Pathology:Macroscopic examinations of the surviving aningdew kidney pelvis dilatation (1
male of the 500 mg/kg group and 1 male of the 18Qkg group). All other surviving animals
were free of macroscopically visible changes.

The LDy, for cymoxanil was 960 mg/kg bim male and female rats. Cymoxanil is consideocioet
moderate toxic when administered as a single ars¢ do male and female rats and has to be
classified as Xn (Harmful), R 22 (Harmful if swalMed) according to DSD and Acute Tox 4*,
H302 (Harmful if swallowed) according to CLP.

4.2.1.2 Acute toxicity: inhalation

One male rat exposed to 4.98 mg/L died during ex@ds he remaining animals survived the
exposures and the subsequent recovery period. &ffgsure duration of 4 hours: abnormal gait or
mobility, alopecia, coloured discharge eyes, mauith nose, diarrhoea, irregular respiration,
lethargy, sore, stained fur, tremors and vocabratvere observed. These signs persisted upto 1 -8
days with the exception of alopecia of one malefdhe mid dose group that lasted until the end of
the observation period. Body weight losses weredhot males and females through day 6 of the
observation period; by the end of the recoveryqekrihe animals exhibited pattern of normal

weight gain. Gross observations included alopenthudcerated back (one male of the mid dose
group), liver discoloration (one male and one ferr@dlthe highest dose group) and enlarged
bilateral lymph node (one male of the highest dgpsep).

The acute inhalative L{gis higher than 5.06 mg/L ain male and female rats (4 hours exposure to
dust via nose-only inhalation).
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4.2.1.3 Acute toxicity: dermal

No mortality occurred after administration of 200@/kg bw; no clinical signs were observed caused
by treatment. A slight body weight loss was notaddne female on day 8 of the observation period.
No macroscopic abnormalities were observed for alsirkilled at the end of the observation period.

Cymoxanil is of low acute toxicity in rats afterrdeal administration. The L§g is higher than 2000
ma/kg bwin male and female rats.

4.2.1.4  Acute toxicity: other routes

No data on other routes.

4.2.2 Human information

Based on the documentation submitted by the nntifie health disturbances caused by cymoxanil
have been observed in personnel involved in prochastufacturing and from the formulation plants.
No cases of acute cymoxanil intoxication have bepmorted and also no specific clinical signs are
expected from acute and/or accidental exposurentahs.

4.2.3 Summary and discussion of acute toxicity

Cymoxanil has moderate oral acute toxicity (orals¢. 960 mg/kg bw) and low dermal and
inhalative toxicity in rats (dermal L{9> 5000 mg/kg bw, L& > 5.06 mg/L air)..

4.2.4 Comparison with criteria

Estimated oral LB, value (960 mg/kg bw) warrant classification as R22 (Harmful if swallowed)
according to DSD and Acute Tox 4*, H302 (Harmfuswallowed) according to CLP. Lspvalue for
dermal acute toxicity and Lsgvalue for acute inhalation toxicity are above thigeria for triggering
classification and labelling (both DSD and CLP).

4.2.5 Conclusions on classification and labelling

No classification and labelling is proposed for opanil regarding acute dermal and inhalation
toxicity. Regarding acute oral toxicity Xn, R22 (if#ul if swallowed) according to DSD and Acute
Tox 4*, H302 (Harmful if swallowed) according to €Lis proposed, based on ifvalue of 960
mg/kg bw in male and female rats.

4.3  Specific target organ toxicity — single exposure 80T SE)

No specifi¢ non lethal,_target organ toxicigfter single exposure was observed in acute tgxici
studies. The observed effects in acute toxicitylis covered mostly clinical signs like lethargic
behaviour, low posture, hunched posture, prostatgure, incoordination and low/high carriage,
abnormal gait or mobility, alopecia, coloured dege eyes, mouth and nose, diarrhoea, irregular
respiration, sore, stained fur, tremors and voa#bn. In addition, human data available do noegiv
justification to support classification for thisdgoint. No classification as STOT SE under the CLP
Regulation is proposed.
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4.3.1 Summary and discussion of Specific target organ tasity — single exposure

No specific target organ toxicity after single egpe was observed in acute toxicity studies.

4.3.2 Comparison with criteria

No effects observed in acute toxicity studies wotnidger criteria for classification and labelling
STOT SE.

4.3.3 Conclusions on classification and labelling

No classification and labelling is proposed for oyxanil regarding specific target organ toxicity
after single exposure.

4.4 [rritation

4.4.1 Skin irritation

Table 14: Summary table of relevant skin irritation studies

Method Results Remarks Reference
Skin irritation (OECD 404) Not irritating New ZealdwWhite Parcell, 1994b
rabbits

Purity: 97.6%

441.1 Non-human information

No signs of toxicity as well as no dermal respansany rabbit during the observation period were
noted. Cymoxanil (purity grade: 97.6 %; 0.5 g ad thst substance moistened with 0.5 ml distilled
water) showed a primary irritation score of 0.0@®aépplication to intact rabbit skin.

With regard to the results of the study, cymoxaniiot irritant to the intact shaved rabbit skin.

4.4.1.2 Human information

Based on the documentation submitted by the nngtifie health disturbances caused by cymoxanil
have been observed in personnel involved in prochastufacturing and from the formulation plants.
No cases of acute cymoxanil intoxication have bepmorted and also no specific clinical signs are
expected from acute and/or accidental exposurerntahs.

4.4.1.3 Summary and discussion of skin irritation
According to the results of the rabbit skin iritett study, cymoxanil is_not irritantio the intact
shaved rabbit skin.

4.4.1.4 Comparison with criteria

Estimated skin irritation scores (0.00) are belber ¢riteria for triggering classification and |dbej
(according to both DSD and CLP).
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4.4.1.5 Conclusions on classification and labelling

No classification and labelling is proposed for oyxanil regarding skin irritation

4.4.2 Eye irritation

Table 15: Summary table of relevant eye irritationstudies

Method Results Remarks Reference
Eye irritation (OECD 405) Slight irritant New ZeathkVhite Parcell, 1994c
Rabbits
Purity: 97.6%

4.4.2.1 Non-human information

There were no clinical signs or signs of toxicityainy rabbit of the observation period.

All animals show reactions with respect to redredgbe conjunctiva (some blood vessels definitely
hyperaemic) 1 hour after instillation; light chenso@any swelling above normal”) was observed in
one animal treated with 12 mg and one animal tceaith 60 mg of the test substance. All changes
did recede within 24 hours. The results are sunsedrin table below.

Table 16: Individual findings of eye irritation after instillation of 12 mg and 60 mg
cymoxanil
Time after application
1 hour 24 hours 48 hours 72 hours

Animal No. 1M P PP M2 PP 1M 2P M2 PP
Conjunctivae

chemosis 11 0 O 0O 0 0O 0 0 0O 0O 0 0O

redness 11 1 1 0O 0 0O 0 0 0O 0O 0 0O
Inflammation of 0 0 0O 0 0 0O 0 0 0O 0 0 0O
iris
Opacity of cornea 0O 0 0O 0 0 0O 0 0 0O 0O 0 0O

1) 12 mg instilled
2) 60 mg instilled

According to the results of the study, cymoxaniglight irritantto the rabbit eye; according to DSD
and CLP, no classification and labelling is regdrdecessary with respect to eye irritation.

4.4.2.2 Human information

Based on the documentation submitted by the nntifie health disturbances caused by cymoxanil
have been observed in personnel involved in prochastufacturing and from the formulation plants.
No cases of acute cymoxanil intoxication have bepmorted and also no specific clinical signs are
expected from acute and/or accidental exposurentahs.
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4.4.2.3 Summary and discussion of eye irritation
According to the results of the eye irritation studymoxanil is slight irritanto the rabbit eye;
according to classification criteria, classificatiand labelling is not warranted.

4.4.2.4 Comparison with criteria

Estimated eye irritation scores are below the atdor triggering classification and labelling
(according to both DSD and CLP).

4.4.2.5 Conclusions on classification and labelling

No classification and labelling is proposed for oxanil regarding eye irritation.

4.4.3 Respiratory tract irritation

Table 17: Summary table of relevant respiratory tact irritation studies

Method Results Remarks Reference
Acute inhalative toxicity (OECD | &/Q LCso> 5.06 mg/L air Rat (Crl:CD®BR), 4| Panepinto, 1992
403) hours nose only dust

inhalation

Purity 98.2%

4.4.3.1 Non-human information

One male rat exposed to 4.98 mg/L died during ex@osThe remaining animals survived the
exposures and the subsequent recovery period. éffwrsure duration of 4 hours: abnormal gait or
mobility, alopecia, coloured discharge eyes, moatid nose, diarrhoea, irregular respiration,
lethargy, sore, stained fur, tremors and vocaliratvere observed. These signs persisted upto 1 — 8
days with the exception of alopecia of one maleofahe mid dose group that lasted until the end of
the observation period. Body weight losses weredat males and females through day 6 of the
observation period; by the end of the recoveryqagrihe animals exhibited pattern of normal weight
gain. Gross observations included alopecia andratieg back (one male of the mid dose group),
liver discoloration (one male and one female ofhilghest dose group) and enlarged bilateral lymph
node (one male of the highest dose group). No :gsitation on respiratory tract were observed.

4.4.3.2 Human information

Based on the documentation submitted by the nntifie health disturbances caused by cymoxanil
have been observed in personnel involved in proshastufacturing and from the formulation plants.
No cases of acute cymoxanil intoxication have bhegorted and also no specific clinical signs are
expected from acute and/or accidental exposurernwahs.

4.4.3.3 Summary and discussion of respiratory tract irritation

No respiratory tract irritation was observed intadahalation toxicity study in rats.
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4.4.3.4 Comparison with criteria

No irritating effects on respiratory tract were eh®d in acute inhalation study with cymoxanil
(according to both DSD and CLP).

4.4.3.5 Conclusions on classification and labelling

No classification and labelling is proposed for oxanil regarding respiratory tract irritation.

4.5  Corrosivity

Cymoxanil did not show any corrosive propertiesahbit skin and eye irritation studies (see 4.4.1
and 4.4.2).

4.6 Sensitisation

4.6.1 Skin sensitisation

Table 18: Summary table of relevant skin sensitigen studies

Method Results Remarks Reference
Dermal sensitisation (Maximisation | Not sensitising Guinea pig Armondi, 1992
test) Purity: 97.8% Du Pont
Vehicle: Petrolatum
(challenge)
Dermal sensitisation (Maximisation | Not sensitising Guinea pig Freulon, 2003
test) Purity: 99.4% oxon
Vehicle: Paraffin
(challenge)
Dermal sensitisation (Maximisation | Sensitising Guinea pig Allan, 1994
test) Purity: 97.6% Oxon
Vehicle: Alembicol D

46.1.1 Non-human information

With respect to the possible skin sensitizatiorpproes of cymoxanil, 3 studies (Maximization tgsts
have been submitted.

1. study

Closed-Patch repeated insult dermal sensitizatiosyd Maximization method) with DPX-T3217-
113 (cymoxanil) in guinea pigs

ReferenceArmondi, 1992Report No. 255-92
Guideline:OECD 406/1981

GLP: Yes

The study is scientific valid and acceptable.

Material and Methods:
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20 guinea pigs (10 male and 10 females; straincBuarHartley albino guinea pigs; source:
BuckberG Lab animals, New York) weighting betwe®8 and 374 g (age: 4 — 6 weeks) were
treated with cymoxanil (batch no. T3217-113; puréty.8 %) intradermally and topically.
Additionally, 3 male and 3 female animals weretedavith 0.1 ml of 0.1 % suspension of DNCB
(1-chloro-2,4-dinitrobenzene) as positive contid;males and 13 females were treated with 0.9 %
saline to serve as a vehicle control. A preliminanyge finding test was performed to determine the
primary irritation potential of the test materiabmber of animals, concentration of the test sulogta
and results not reported). For determination ofittr@dermic (2 males and 2 females) as well as
topical tolerance (2 males and 2 females), aliqab@1 ml of 0.5 %, 1.5 %, 3.0 % and 5.0 %
suspensions of the test material in 0.9 % salimeadiquots of 0.3 ml of 1.0 %, 5 %, 10 % and 25 %
suspensions of the test material in petroleum,. nespe applied.

In the main study, intradermal inductiaras performed by injecting 0.1 ml of FCA (Freund's
Complete Adjuvant; 1:1 dilution with deionised way®.1 ml of the test article (3 % w/v) in vehicle
(0.9 % saline) and 0.1 ml of the test article emfiel$ with FCA and deionised water (1:1) in the
shoulder regions of each animal. Following the sprnoeedure, animals of the positive control group
were treated with 0.1 ml of 0.1 % suspension of BNControl animals received similar injections
except the test substance.

The topical induction treatmef(for 48 hours under occlusive dressing) was caduoig 7 days after
intradermal induction using 0.3 ml of the test sabse (concentration of 25 % cymoxanil in
petrolatum), vehicle control or positive controhéltopical induction system was placed on the area
where the intradermal induction was performed.

14 days after the topical induction, the challephasewas carried out on all guinea pigs (positive
and negative control, test animals) by applyingrolaf 0.1 % DNCB in petrolatum (positive
control) and 0.2 ml of 25 % cymoxanil in petrolatdermally for 24 hours under occlusive dressing
on the left flank while the right flank was treatedh 0.2 ml of petrolatum (vehicle control). 24dan
48 hours after removal of the dressing, skin reastwere quantified.

Findings:

In the_preliminary studyno signs of irritation were observed at the 8 4.5 % test sites
(intradermal range-finding tektno to slightly mild redness were observed at3i8é test site and
slightly patchy to moderate and diffuse rednesheab % test site. Therefore, 3 % was selected for
intradermal induction phase. With respect tottmcal range-finding tesino signs of irritation were
observed at any concentration tested. Based areslaéts of the preliminary study, a concentratibn o
25 % was chosen for topical induction and challgrigese.

In the_main testnone of the animals treated with the test sulbstahowed any skin responses 24
and 48 hours after removal of the occlusive bandelggllenge phase); no responses were observed
in the vehicle control animals at the test artidevehicle-treated sites. For the positive control
animals, slightly patchy mild to intense redness swnelling were found 24 and 48 hours after
removal of the patches.

Conclusion

According to the results of the study, cymoxaniledgarded to be non-sensitizit@gguinea pig skin
after dermal application; according to DSD and Ch® classification and labelling is regarded
necessary.

2. study

Skin sensitisation study in the guinea pig (Magouasisligman Maximisation)
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ReferenceFreulon, 2003;Report No. 20030095 ST
Guideline:OECD 406/1992

GLP:Yes

The study is scientific valid and acceptable.

Material and Methods:

10 male guinea pigs (strain: Duncan Hartley allgjnmea pigs; source: Harlan, Netherlands)
weighting between 482.3 and 511.3 g (age: not giwarme treated with cymoxanil (batch no.
29800123; purity: 99.4 %) intradermally and topligafdditionally, 5 male animals were treated
with 0.1 ml of a 1 % alcoholic solution of DNCB ¢tHoro-2,4-dinitrobenzene) as positive control; 5
males were used as a vehicle control. A prelimimange finding test was performed to determine
the primary irritation potential of the test ma&i(2 male animals were treated with 0.5 ml of 15 %
and 25 % cymoxanil in paraffin oil). For determioatof the intradermic (2 males) as well as topical
tolerance (2 males), aliquots of 0.1 ml of 0.5 %, %, 2.5 %, 5 %, 10 %, 15 % and 25 % of the test
material diluted in 0.5 % CMC (carboxymethylcellsé) and aliquots of 0.5 ml of 15 % and 25 % of
the test material in paraffin, resp. were applied.

In the main study, intradermal inductiaras performed by injecting 0.1 ml of FCA (Freund's
Complete Adjuvant; 50 % diluted in isotonic sodiahtoride), 0.1 ml of the test article (1 % w/v) in
vehicle (0.5 % CMC) and 0.1 ml of the test artieteulsified with FCA in the retroscapular region on
either side of the vertebral column. Following saene procedure, animals of the positive control
group were treated with 0.1 ml of 1 % suspensioDNECB. Control animals received similar
injections except the test substance.

The topical induction treatme(for 48 hours under occlusive dressing) was caioig 7 days after
intradermal induction using 0.5 ml of the test sabse (concentration of 25 % cymoxanil in paraffin
oil); vehicle control animals received 0.5 ml péirabil and positive control animals 0.5 ml of 1 %
DNCB. The topical induction system was placed anatrea where the intradermal induction was
performed.

14 days after the topical induction, the challephasewas carried out on all guinea pigs (positive
and negative control, test animals) by applyingril®f 1 % DNCB (positive control), 0.5 ml of 25
% cymoxanil in paraffin (vehicle control and tesiraals) dermally for 24 hours under occlusive
dressing to the right lateral abdominal region mgwreviously in contact with the test substance. 24
and 48 hours after removal of the dressing, skastrens were quantified.

Findings:

In the_preliminary studyit was impossible to obtain a homogenous 50 %eusion intradermal
range-finding tegt for 2.5 %, 5 %, 10 %, 15 % and 25 % concentratiof cymoxanil, injections of
the test substance in 5 % CMC was not possibleskioreactions were observed at the 0.5 and 1.0
% test sites. Therefore, 1 % was selected fordetraal induction phase. With respect to tihygical
range-finding testno signs of irritation were observed at any cotregion tested. Based on the
results of the preliminary study, a concentratib@®% was chosen for topical induction and
challenge phase.

In the_main testo clinical signs and no statistically signifitdody weight gains were evident.

None of the animals treated with the test substahoeed any skin responses 24 and 48 hours after
removal of the occlusive bandage (challenge phasejesponses were observed in the vehicle
control animals. For the positive control animdiscrete or patchy erythema to moderate and
confluent erythema were found 24 and 48 hours adtaoval of the patches in all animals used for
positive control.
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Conclusion:

According to the results of the study, cymoxaniledgarded to be non-sensitizit@gguinea pig skin
after dermal application; according to DSD and Ch®classification and labelling are regarded
necessary.

3.study

Skin sensitisation in the guinea pig

ReferenceAllan, 1994;Report No. OXN 44/940205/SS
Guideline:OECD 406/1981

GLP: Yes

The study is scientific valid and acceptable.

Material and Methods:

10 female guinea pigs (strain: Duncan Hartley algninea pigs; source: D. Hall, England)
weighting between 276 and 343 g (age: 6 — 7 wegks} treated with cymoxanil (batch no. 793;
purity: 97.6 %) intradermally and topically. Additially, 5 females were used as a vehicle control.
The sensitivity of the guinea pig strain used isaited periodically by the laboratory performing the
present study (Huntington research Centre Ltdh ¥atmalin. Preliminary investigations (6 animals)
were performed to determine the concentrationgh®induction phase as well as the challenge
phase (2 animals for intradermal injections reagi®d %, 0.25 %, 0.5 %, 1.0 %, 2.5 % and 5 % of
the test material diluted in Alembicol D — a protdatcoconut oil - and 4 animals for topical
application received 10 %, 20 %, 30 % and 40 %eftést material diluted in Alembicol D).

In the main study, intradermal inductiaras performed by injecting 0.1 ml of FCA (Freund's
Complete Adjuvant; 1:1 dilution in water), 0.1 niltbe test article (1 % wi/v) in vehicle (in a 1:1
mixture of Alembicol D and FCA) and 0.1 ml of thesst article (1 %) in Alembicol D in the scapular
region on either side of the vertebral column. @ardnimals received similar injections except the
test substance.

The topical induction treatmef(for 48 hours under occlusive dressing) was cadoig 7 days after
intradermal induction using 0.4 ml of the test sabse (concentration of 40 % cymoxanil in
Alembicol D); vehicle control animals received @t Alembicol D. The topical induction system
was placed on the area where the intradermal iraduetas performed.

14 days after the topical induction, the challephasewas carried out on all guinea pigs (control and
test animals) by applying 0.2 ml 20 % cymoxaniflembicol D to a posterior site of the left flank
and 0.2 ml 40 % cymoxanil in Alembicol D to an ardesite of the left flank dermally for 24 hours
under occlusive dressing. 24, 48 and 72 hours edteoval of the patches, skin reactions were
guantified.

Findings:

In the_preliminary studywell defined erythema and oedema were observall aoncentrations
tested up to 1 % suspension including vehicle obftntradermal range-finding tejstfor 2.5 % and

5 % concentrations of cymoxanil, necrosis was ettideherefore, 1 % was selected for intradermal
induction phase. With respect to tiopical range-finding tesio signs of irritation were observed at
any concentration tested. Based on the resultsegbteliminary study, a concentration of 20 and/or
40 % was chosen for topical induction and challgriggse.

In the_main testno clinical signs and no statistically signifitéody weight gains have been
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observed. Aftemtradermal injectionsnecrosis was found in test as well as contrahals after
application of FCA only as well as FCA and the gsdtstance; slight irritation was observed after
injection of cymoxanil; regardingppical application test and control animals showed slight to
moderate erythema (the number of animals showingaeaeactions after intradermal and topical
treatment was not reported).

After the challenge application with cymoxanil, piine of the vehicle control animals showed slight
erythema on the 20 % site. For all animals of &8s group slight to moderate erythema and slight to
well defined oedema (except one animal showingeactrons with respect to oedema) were found at
24, 48 and 72 hours (20 % site as well as 40 % gitee sensitivity of the animal strain used was
confirmed by the results of the positive contraiad& he results of the present study are summarised
in table below.

Table 19: Number of animals showing signs of skireaction at various time points after
challenge with 20 % or 40 % test substance

Concentration of Time after challenge
test substance 24 hours 48 hours 72 hours
Test animals 20 % 10/10 10/10 10/10
40 % 10/10 10/10 10/10
Control animals 20 % 1/5 0/5 0/5
40 % 0/5 0/5 0/5

1) challenge phase

Conclusion:

As all animals treated with the test substance skguositive skin reactions when compared to the
concurrent vehicle control, cymoxanil_is sensitigia guinea pig skin after dermal application.

46.1.2 Human information

Based on the documentation submitted by the nngtifie health disturbances caused by cymoxanil
have been observed in personnel involved in prochastufacturing and from the formulation plants.
No cases of acute cymoxanil intoxication have beported and also no specific clinical signs are
expected from acute and/or accidental exposurentahs.

4.6.1.3 Summary and discussion of skin sensitisation

With respect to skin sensitisation of cymoxanilMaximisation tests have been submitted. These
studies have been conducted according to OECD (nedé06 and meet the GLP criteria; regarding
the study design, all studies are comparable, \aidl differ only in the vehicle used and in small
differences in purity grade of cymoxanil. The résubf two studies indicate no skin sensitising
property of cymoxanil. However, in the third stu@lan, 1994, in all test animals (100%) dermal
reactions have been observed after challenge (sbgmoderate erythema and slight to well defined
oedema). No differences between the studies coaldidéntified which could explain the different
results. Based on these results, a possible sksitgeng property of cymoxanil cannot be excluded.

In Directive 98/98/EC (2BATP; 15 December 1998) cymoxanil has been classidind labelled
with respect to its sensitizing properties as X#3 RThis harmonised classification is already
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included in Annex VI to CLP.

4.6.1.4 Comparison with criteria

Effects observed in one skin sensitisation studggMisson-Kligman Maximisatiohest;Allan,
1994)on guinea pig (100% animals with skin reaction wvlith test article for intradermal induction)
trigger the criteria for classification and labetjias Xi, R43 (May cause sensitisation by skin
contact) according to DSD and as Skin Sens. 1A,7H®lay cause an allergic skin reaction)
according to Commission Regulation (EU) No 286/261.10 March 2011 amending, for the
purposes of its adaptation to technical and sdiemiogress, Regulation (EC) No 1272/2008 of the
European Parliament and of the Council on clasgiba, labelling and packaging of substances and
mixtures. No differences between the studies cbaldlentified which could explain the different
results.

4.6.1.5 Conclusions on classification and labelling

Based on the effects observed in one skin sen@insatudy with cymoxanil (Magnusson-Kligman
MaximisationTest; Allan, 1994)on guinea pig (100% animals with skin reaction wli#h test article

for intradermal induction) classification and ldbe} as Xi, R43 (May cause sensitisation by skin
contact) according to DSD and as Skin Sens. 1, A3([May cause an allergic skin reaction)
according to Commission Regulation (EU) No 286/2@f110 March 2011 amending, for the
purposes of its adaptation to technical and sdiergrogress, Regulation (EC) No 1272/2008 of the
European Parliament and of the Council on clasgiba, labelling and packaging of substances and
mixtures should be considered.

4.6.2 Respiratory sensitisation

No data on respiratory sensitisation available.
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4.7 Repeated dose toxicity

Table 20: Summary table of relevant repeated dodexicity studies

Method

Dose range/NOAEL

Remarks

Reference

28 days rat oral study
(OECD 407)

0, 750, 1500, 3000, 5000 ppm

equivalent to

0, 74.4, 143.5, 260, 400.3 mg/kg b)
(males)

0, 79.8, 154.3, 287.8, 415.9 mg/kg
bw (females)

NOAEL:
74.4 mg/kg bw/d (males)

287.8 mg/kg bw/d (females)
Main effects

- reduced body weight and body
weight gain

- relative liver and kidney weight
- relative testes and epididimydes
weight (>260 mg/kg bw/d) — no
histopathology performed

W

HsdCpb:WU rats
Purity: 98.8%

Ramesh, 1999a

90 days rat oral study
(OECD 408)

0, 100, 750, 1500, 3000 ppm

equivalent to

0, 6.54, 47.6, 102, 224 mg/kg bw
(males)

0, 8, 59.9, 137, 333 mg/kg bw
(females)

NOAEL:
6.54 mg/kg bw/d (males)

137 mg/kg bw/d (females)
Main effects

- reduced body weight and body
weight gain

- alterations of clinical chemistry

and hematological parameters

- organ weight changes(liver,

spleen, kidneys, testes)

- histology (testes) - bilateral

elongate spermatid degeneration 4

47.6 ma/kg bw/d and histological

changes in epididymides at 102

mag/kg bw/d

- 1 testes weight > 102 ma/kg bw/d

—

Crl:CD®BR rats
Purity: 97.6%

Malek, 1992

90 days rat oral study
(OECD 408)

0, 500, 1000, 2000 ppm

equivalent to

0, 42.6, 85.1, 174.3 mg/kg bw
(males)

0, 48.1, 97.8, 187.7 mg/kg bw
(females)

NOAEL.:
42.6 mg/kg bw/d (males)

48.1 mg/kg bw/d (females)
Main effects:

- reduced body weight and body

HsdCpb:WU rats
Purity: 98.8%

Ramesh, 1999b
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weight gain
- alterations of clinical chemistry
and hematological parameters
- organ weight changes(liver,
kidneys)

28 days mice oral
(OECD 407)

0, 750, 1500, 3000, 6000 ppm

equivalent to

0, 172.7, 303.4, 624.4 mg/kg bw
(males)

0, 179.1, 329.9, 679.3 mg/kg bw
(females)

NOAEL:

172.7 mg/kg bw/d (males)
329.9 mg/kg bw/d (females)
Main effects

- reduced food consumption
- reduced body weight and body
weight gain

HsdOla:MF 1 mice
Purity: 98.8%

Krishnappa, 1999a

90 days mice oral
(OECD 408)

0, 150, 450, 1350 ppm

equivalent to

0, 28.7, 84.4, 256.6 mg/kg bw
(males)

0, 32.9, 97.3, 302.5 mg/kg bw
(females)

NOAEL:

84.4 mg/kg bw/d (males)
97.3 mg/kg bw/d (females)
Main effects

- alterations in clinical chemistry
parameters
- increased liver weight

HsdOla:MF1 mice
Purity: 98.8%

Krishnappa, 1999b

90 days dog oral
(OECD 409)

0, 100, 200, 250/500 ppm

equivalent to

0, 3.13, 5.13, 10.56 mg/kg bw
(males)

0, 3, 5.27, 10.51 mg/kg bw
(females)

NOAEL.:
3 mg/kg bw/d (males and females
Main effects

- clinical signs

- reduced body weight gain

- alterations of clinical chemistry
and hematological parameters

- organ weight changékidneys,
brain and epididymidé¢st 10.56
mg/kg bw/d

- aspermatogenesis (2/4 animals &
10.56 ma/kg bw/d)

—

Beagle dogs
Purity: 97.8%

Tompkins, 1993

90 days dog oral
(OECD 409)

0, 200, 400, 800 ppm

equivalent to
0, 4.9, 9.7 and 14.2 mg/kg bw
(males)

0, 5.2, 9.9 and 15.5 mg/kg bw

Beagle dogs
Purity: 98.8%

Venugopala, 1999
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(females)

NOAEL.:
4.9 mg/kg bw/d (males)

5.2 mg/kg bw/d (females)
Main effects

- reduced body weight gain

- alterations of clinical chemistry
and hematological parameter

- decreased organ weight (thymus
- increased organ weight (liver)

- histological alterations in thymus

1 year dog oral study
(OECD 452)

males: 0, 50, 100, 200 ppm
females: 0, 25, 50, 100 ppm

equivalent to
0, 1.8, 3.0, 5.7 mg/kg bw (males)
0, 0.7, 1.7, 3.1 mg/kg bw (females

NOAEL.:

3.0 mg/kg bw/d (males)
3.1 mg/kg bw/d (females)
Main effects

- alterations of hematological (MC
1, MCHC|) and clinical chemistry
parameters (potassiufh

Beagle dogs
Purity: 97.8%

Tompkins, 1994

1 year dog oral study
(OECD 452)

males: 0, 50, 100, 200 ppm
females: 0, 25, 50, 100 ppm
equivalent to

0, 1.3, 2.8, 5.6 mg/kg bw (males)
0, 0.8, 1.4, 2.9 mg/kg bw (females

NOAEL:
1.3 mg/kg bw/d (males)

2.9 mg/kg bw/d (females)
Main effects

- organ weight changes (thymis
- pathological changes in testes
(atrophy at 2.8 mg/kg bw/d) and
epididymides (atrophy,
seminiferous cell debris at 5.6

ma/kg bw/d)

Beagle dogs
Purity: 98.8 — 99.2%

Teunissen, 2003

28 days dermal, rat 0, 50, 500, 1000 mg/kg bw Crl:CD®BR rats Finlay, 1996
(OECD 410) Purity: 97.8%

NOAEL:

> 1000 mg/kg bw/d (males and

females)

Main effects:

No treatment related adverse effegts

in all dose groups tested
23 months chronic Ctl:CD®BR rats Cox, 1994a

toxicity/oncogenicity study in rats
(OECD 453)

0, 50, 100, 700, 2000 ppm

equivalent to

0, 1.98, 4.08, 30.3, 90.1 mg/kg
bw/day (males)

0, 2.71, 5.36, 38.4, 126 mg/kg

bw/day (females)

Purity: 97.5%
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NOAEL:
4.08 mg/kg bw/d (males)

5.36 mg/kg bw/d (females)

Main effects

- clinical findings

(hyperactivity)

- reduced body weight and
weight gain

- pathological findings
(degenerative/inflammato

y changes in liver, lung,

testes, pyncreas, retina, nerves|

- at 30.3 mg/kg bw/d elongate

speramtid degeneration in testes g

at 90.1 mg/kg bw/d additionally

multinucleated spermatids

=

24 months chronic
toxicity/oncogenicity study in
Wistar rats

(OECD 453)

0, 100, 500, 1200 ppm

equivalent to

0, 4.7, 23.5, 58.8 mg/kg bw/day
(males)

0, 6.4, 31.6, 67.3 mg/kg bw/day
(females)

NOAEL:
4.7 mg/kg bw/d (males)

31.6 mg/kg bw/d (females)
Main effects

- reduced body weight and
weight gain

- alterations in

haematological parameters an

clinical chemistry

- histological findings

(lung, colon, rectum, testes)

At 58.8 mg/kg bw/d atrophy of
seminiferous tubules in

testes

Wistar rats
Purity: 98.8%

Malleshappa, 2003

Oncogenicity study in mice;
18 months

(OECD 451)

0, 30, 300, 1500, 3000 ppm

equivalent to

0, 4.19, 42.0, 216, 446 mg/kg
bw/day (males)

0, 5.83, 58.1, 298, 582 mg/kg
bw/day (females)

NOAEL.:
4.19 mg/kg bw/d (males)

5.83 mg/kg bw/d (females)

Main effects

- clinical findings

- reduced body weight and
weight gain

- alterations in

haematological parameters

- liver weight?

- histological findings

(liver, stomach, intestine, testes
epididymides)

Crl:CD-1®BR mice
Purity: 97.5%

Cox, 1994b
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- at 42.0 mg/kg bw/d and above—
tubular dilation, increased aggrega
lymphoid and sperm cyst/cystic
dilatation in epididymides

te

Carcinogenicity study in mice;
18 months

(OECD 451)

0, 60, 120, 600, 1200 ppm
equivalent to

0, 9.5,18.7,91.4, 178.3 mg/kg
bw/day (males)

0, 9.5, 18.6, 91.9, 179.1 mg/kg
bw/day (females)

NOAEL:

91.4 mg/kg bw/d (males)
91.9 mg/kg bw/d (females)
Main effects

- changes in differential

leukocyte count

- pathological findings in
mesenterial lymph nodes

and ovary

HsdOla:MF 1 mice
Purity: 98.8%

Krishnappa, 2002

1) For the 6000 ppm feeding group, the test sabstitake could not be calculated because allsraaid 7 out of 8
females died or moribund sacrificed pre-terminally

4.7.1

4.7.1.1

The _subchronic toxicitgpf cymoxanil has been investigated after oral iggpbn in rats (28 and 90
days of exposure), mice (28 and 90 days of exppsme: dogs (90 days and 1 year of exposure). In

Non-human information

Repeated dose toxicity: oral

addition, a 28 days dermal study in rats has beaducted.

With respect to chronic toxicity and carcinogenid¢iwo studies each on rats and mice each have

been submitted.

Subchronic studies

Rats:
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28 days study

Cymoxanil technical: 28-day dietary range findigdy in rats

ReferenceRamesh, 1999&Report No. 2140/96

Guideline:OECD 407 (1995)

Deviations histopathology, haematology and clinical bioche&tmiwere not investigated.
GLP:Yes

Due to the limited observations performed, theystadegarded as supplementary information only
(range finding study).

Material and Methods:

Groups of 6 male and 6 female rats (strain: Hsd@fbrats; source: in-house random bred — Rallis
Research Centre, India) weighting between 81 angl @@e: 5 weeks) received a diet containing 0,
750, 1500, 3000 or 5000 mg cymoxanil /kg diet (fyugrade of the technical substance: 98.8 %;
batch no. 0972) equivalent to 0, 74.4, 143.5, 260400.3 (males) and 0, 79.8, 154.3, 287.8 and
415.9 mg/kg bw (females), resp. for 28 days. Dietge prepared once in 7 days; the concentrations
of cymoxanil in the diet and the homogenicity weoafirmed by analysis: the results show that the
test substance in the experimental food is staivla period of 7 days.

Animals were observed for clinical signs of toxaiince a day. Ophthalmological examination was
carried out at the beginning of the treatment peand prior to sacrifice. Body weight and food
consumption were measured once a week. At the feth@é dreatment period, gross necropsy
examinatiorhas been performed and the following organs welteated and weighed: liver,
adrenals, kidneys, spleen, epididymides, thymuwsnbheart, testes and ovaries. Haematology as
well as clinical biochemistry and histopathologyrevaot investigated.

Findings:

General observation¥here were no deaths observed during the studgdéne male from the
3000 ppm group and one male and one female of@@@ ppm group were found weak from day 24,
26 and 28 resp. persisting until sacrifice. Ophtizcopicakexaminations did not reveal any
abnormities.

Body weightand body weight gain of males (3000 and 5000 pgomd)females (5000 ppm) were
found to be significantly reduced at the end ofghely period. The results with respect to body
weight are summarised in table below.

Table 21:  Mean body weights and body weight gains after 3% ad treatment (6 animals/sex
and dose group)

Dose group levels [ppm]
Parameter Sex 0 750 1500 3000 5000
Body weight [g] males 264 260 243 189) 155Y
females 166 169 172 159 120Y
Body weight gain males 168 161 144 92 58"
[a] females 82 85 90 78 38)

1) statistically significant (Dunnet’s pair wisenggarison; level of significance: pG05)
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Food intake was observed to be lower in 3000 a0 ppm treatment groups (males and females)
throughout the study period, but not statisticalyalysed.

With respect to organ weighthe statistically significant reduction of thesalute organ weights of
males (3000 ppm: adrenals, testes, kidneys, hedrbi@in; 5000 ppm: adrenals, testes, kidneys,
liver, heart, brain, thymus and spleen) and fem@®e60 ppm: adrenals, ovaries, heart, brain thymus)
can be regarded as attributed to body weight remtuot these dose levels. However, there was a
clear increase of relative weight of testes (at05090m) and epididymides (@B000 ppm). In

addition, relative liver and kidney weights weratistically significant increased in males>a600

ppm and in females at 5000 ppm. The organ weigkts@anmarised in table below.

Table 22:  Absolute and relative mean organ weights (6 anis@tsand dose group) after 28
days of treatment

Organ Dose group levels [ppm]
0 750 1500 3000 5000

3 ? 3 ? 3 ? 3 ? 3 ?
Adrenals
abs. [g] 0.047 | 0.054 | 0.044 | 0.051 | 0.045| 0.056 | 0.03% | 0.045 | 0.037 | 0.042
rel. [%] 0.019 | 0.035| 0.018 | 0.032 | 0.020 | 0.035 | 0.023 | 0.030 | 0.026" | 0.038
Ovaries
abs. [g] - 0.079| - 0.085| - 0.081| - 0.068| - |0.054
rel. [%] - 0.051| - 0.053| - 0.051| - 0.045| - 0.049
Testes
abs. [g] 3.392| - 3.361| - 3.257| - |2878)| - |2378| -
rel. [%] 1.360 | - 1.379| - 1.460| - 1.669| - |1.690P| -
Kidneys
abs. [g] 1.818 | 1.247| 1.850 | 1.362 | 1.827 | 1.405|1.505° | 1.321 | 1.28¢) | 1.081
rel. [%] 0.728 | 0.804 | 0.757 | 0.859 | 0.814| 0.877 | 0.853’ | 0.879 | 0.893’ | 0.986"
Liver
abs. [g] 9.151| 5.630 | 9.159 | 5.424 | 9.315| 6.053 | 7.626 | 6.224 | 6.504? | 5.372
rel. [%] 3.655 | 3.634 | 3.757 | 3.429|4.118 | 3.780 | 4.336" | 4.144 | 4537 | 4.828)
Heart
abs. [g] 0.894 | 0.648 | 0.956 | 0.660 | 0.823 | 0.688 | 0.728” | 0.644 | 0.599 | 0.488)
rel. [%] 0.358 | 0.417 | 0.391 | 0.416 | 0.364 | 0.430 | 0.415’ | 0.429 | 0.417 | 0.435
Brain
abs. [g] 1.861 | 1.722| 1.823| 1.651 | 1.738| 1.743 [1.754| 1.609 | 1.659 | 1.535)
rel. [%] 0.746 | 1.111| 0.749 | 1.045| 0.778| 1.090 | 1.026° | 1.075 | 1.18¢ | 1.384)
Thymus
abs. [g] 0.431| 0.413| 0.408 | 0.388 | 0.406 | 0.356 | 0.324 | 0.346 | 0.271 | 0.243
rel. [%] 0.172| 0.266 | 0.168 | 0.245| 0.181| 0.222 | 0.185| 0.231| 0.186 | 0.217
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Organ Dose group levels [ppm]
0 750 1500 3000 5000
3 ? 3 ? 3 ? 3 ? 3 ?
Epididym
abs. [g] 0.743 - 0.715 - 0.704 - 0.663 - 0.614 -
rel. [%] 0.299| - 0.295| - 0.315| - |0.38P| - |0427| -
Spleen
abs. [g] 0.634 | 0.463 | 0.643| 0.437|0.732 | 0.471| 0.648 | 0.505 | 0.528" | 0.489
rel. [%)] 0.253 | 0.299 | 0.264 | 0.276 | 0.331| 0.294 | 0.378’ | 0.337 | 0.375’ | 0.449
1) statistically significant (Dunnett’s pair wisensparison; level of significance:_pG<05)

At necropsy, no gross pathological changese observed in both sexes at any dose level.

Conclusion:

Based on reduced body weight and body weight gas#8@00 ppm in males areb000 ppm in
females, and also relative organ weight changésefand kidneys at1500 ppm in males, and of
liver and kidneys at 5000 ppm in females, the NOA#&h be set at 750 ppm (equivalent to 74.4
mg/kg bw) in males and 3000 ppm (equivalent to 287g/kg bw) in females

Effects on testes/ epididymidest 260 mg/kg bw/d and above significantly inceshspididymides
weight; at 400.3 mg/kg bw/d additionally signifgnithcreased relative testes weight.

90 days studies:

Subchronic oral toxicity: 90-day study with DPX-TI32107 (cymoxanil) feeding and neurotoxicity
study in rats
ReferenceMalek, 1992;Report No. HLR 370-91

Guideline:OECD 408 (1987); the study is designed as a sohihstudy as well as a study on
neurotoxicity; the neurotoxicity sub-study is désed separately (chapter B.6.7 —
“Neurotoxicity/delayed neurotoxicity”)

GLP: Yes
The study is scientific valid and acceptable.

Material and Methods:

Groups of 20 male and 20 female rats (strain: ©Q®BR; source: Charles River Laboratories,
Raleigh, North Carolina) weighting between 35.3 @Ad/ g (age: 3 - 4 weeks) received a diet
containing 0, 100, 750, 1500 or 3000 mg cymox&wgldiet (purity grade of the technical substance:
97.6 %; batch no. T3217-107) equivalent to 0, 64946, 102 and 224 (males) and 0, 8, 59.9, 137
and 333 mg/kg bw (females), resp. for 90 days. Wiglach group, the first set of ten rats was
designated for the evaluation of subchronic toyjdhie remaining ten rats in each group were
assigned to the neurotoxicity substudy (see ch&p&&7 — “Neurotoxicity/delayed neurotoxicity”).
Diets were prepared once weekly; the concentratbbogmoxanil in the diet and the homogenicity
were confirmed by analysis: the results show thatiést substance in the experimental food isestabl
for a period of 7 - 14 days.

All animals (i.e. 20 rats/sex and dose group) vadrgerved for clinical signs of toxicity once a day.
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Ophthalmological examination was carried out pti@ beginning of the treatment period and prior
to sacrifice (all animals, i.e. 20 animals /sex dode group). Body weight and food consumption
were measured once a week (again all animals).

Clinical laboratory evaluations (animals of the gulonic substudy only, i.e. 10 animals/sex and dose
group) were conducted approximately 45 and 90 dégs initiation of the study: blood samples
were taken from all animals of the subchronic swilhg for haematological investigations
(erythrocyte, leukocyte, differential leukocyteatdlet counts, haemoglobin, haematocrit, mean
corpuscular haematocrit, mean corpuscular volundenagan corpuscular haemoglobin
concentration) and clinical chemistfglkaline phosphatase, alanine aminotransferapeytate
aminotransferase, urea nitrogen, total serum proédbumin, globulin, creatinine, total bilirubin,
cholesterol, glucose, calcium, sodium, potassiumsphate and chloride). Urinaly$ias been
performed investigating volume, osmolality, uramdgen, pH, haemoglobin, occult blood, glucose,
protein, bilirubin, ketone, urine colour and sedimanalysis (erythrocytes, leucocytes, epithelial
cells and casts).

At the end of the treatment period, gross necrepsyninatiorhas been performed and the following
organs were collected and weighed: brain, heady Bpleen, kidneys, adrenals and testes.
Histological examinationwere performed on skin, bone marrow, lymph nottesnus, spleen,

aorta, heart, nose, trachea, lungs, salivary glaresophagus, stomach, liver, pancreas, small
intestine, large intestine, kidneys, bladder, paty, thyroid-parathyroid, adrenals, prostate ggst
epididymides, seminal vesicles, mammary gland,iesauterus, vagina, cervix, brain, spinal cord,
peripheral nerve, bone, muscle, eyes, exorbitained glands, harderian glands and all gross lesion
of all animals of the high dose groups and therobgroups. Liver, kidneys, lungs, testes and all
organs with gross lesions from animals of the otltee groups tested were examined
microscopically as well.

Findings:
General observationsto compound related clinical signs were observealthout the study for all

animals. One female of the 750 ppm dose group wasdf dead on day 42, but this finding was not
considered compound related.

Body weightand body weight gain of males and females of thkedst dose group were found to be
significantly reduced at the end of the study prleood consumption was significantly increased
for females of the highest dose group only. Thaltesvith respect to body weight, body weight gain
and food consumption are summarised in table below.

Table 23: Mean body weights, body weight gains anfdod consumption after 90 days of
treatment (20 animals/sex and dose group)

Dose group levels [ppm]
Parameter Sex 0 100 750 1500 3000
Body weight [g] males 576.3 573.4 577.7 547.9 492.3
females 285.8 295.1 280.9 274.3 259.%
Body weight gain [g] males 385.5 380.3 382.7 354.0 301.%
females 126.8 133.2 122.4 114.9 101.6°
Food consumption [g] males 29.0 29.2 28.5 28.8 28.2




CLH REPORT FOR CYMOXANIL

Dose group levels [ppm]
Parameter Sex 0 100 750 1500 3000
females 20.2 20.7 19.7 22.1 25.5
1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

Ophthalmoscopic examinationsvealed no substance related effects in all dsiteated (20
animals/sex and dose group).

Investigations with respect to haematol@ipwed a statistically significant reduction afdecytes
as well as lymphocytes of males at the two higlesedyroups tested in a clear dose-relationship;
furthermore, monocytes of the males at the higtiesé group were significantly reduced. All other
alterations did not show a statistically significarand/or dose-relationship. The relevant findisgs
summarised in table below.

Table 24: 90 days dietary dose study in rats: rel@nt haematological findings (group mean
values: 10 animals/sex and dose group) after 90 dagf treatment

Dose group levels [ppm]

Males Females

Parameter 0 100 750 | 1500 | 3000 0 100 750 | 1500 | 3000

Leucocytes | 13.6 | 11.9 | 11.7 | 96” | 86" | 78 | 75 | 74 | 79 | 7.8
[WBCx10%ul

]

Lymphocytes| 11016 9380 | 9311 | 7594" | 6995 | 6692 | 6456 | 5875 | 6136 | 6375
[WBCx%]

Monocytes | 1122 | 850 | 936 | 767 | 399" | 233 | 347 | 455 | 399 | 454
[WBCx%]

1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

The examinations concerning clinical chemigxhibited statistically significant changes with
respect to alanine aminotransferase (ALT), aspadatinotransferase (AST), calcium, cholesterol,
total protein and serum globulin (males of the bijtdose group) as well as phosphate, creatinine,
total protein and albumin (females of the highesedgroup); the remaining alterations did not show
statistical significance and/or dose relationstmg @aere within the normal biological range of
variation. The relevant findings are summarisethbie below.

Table 25: 90 days dietary dose study in rats: red@nt clinical chemistry findings (group
mean values: 10 animals/sex and dose group) afted €lays of treatment

Dose group levels [ppm]

Males Females

Parameter 0 100 750 | 1500 | 3000 0 100 750 | 1500 | 3000
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Dose group levels [ppm]

Males Females
Parameter 0 100 | 750 | 1500 | 3000 | O 100 | 750 | 1500 | 3000
ALT [U/L] 35 32 34 87® | 29" 27 28 24 28 26
AST [U/L] 70 68 68 | 116” | 58" 64 65 60 63 54

Calcium [mg/dl]| 125 | 123 | 123 | 122 | 11.9 | 122 | 11.8 | 11.8 | 11.8 | 118

Phosphate 7.4 8.1 8.0 7.8 7.6 53 | 523 | 5.6 51 | 59"

[mg/dl]
Cholesterol 77 65 57 67 557 82 68 76 81 85
[mg/dl]
Creatinine 0.65 0.64 0.63 0.65 0.62 0.69 0.68 0.67 0.66 | 0.62
[mg/dl]
Total protein 7.2 6.9 6.9 71 | 6.8 | 78 74 | 7@ | 1.2 | 1P
[g/d]]
Serum globuling| 3.7 3.6 3.6 3.6 3.4 3.7 3.5 3.6 3.4 3.5
[g/dl]
Albumin [g/dl] | 3.5 3.3 3.3 35 3.4 4.2 39 | 370 | 39 | 38
1) statistically significant (Mann-Whitney U-tesyvel of significance: p €.05)
2) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)
3) two individuals showing very high ALT and ASTtiadies but were not marked as “statistically sfgrant” in the

study report; anyway,treatment relationship can be assumed

Urinalysisshowed no evidence of treatment-related effects.

With respect to organ weighta statistically significant increase of kidneyaib and testes weight
(relative organ weight) of males of the two high#s$e groups could be observed; the absolute organ
weight of the heart (males: highest dose group)omés statistically significant reduced but was
regarded as attributed to body weight reductiahiatdose level. For females of the highest dose
group tested, relative organ weights of spleenliared were statistically significant increased. The
relevant organ weights are summarised in tablewbelo

Table 26:  Absolute and relative mean organ weights (10 arsfsex and dose group) after 90
days of treatment

Dose group levels [ppm]
0 100 750 1500 3000
Organ 3 ? 3 ? 3 ? 3 ? 3 ?
Testes
abs. [g] | 3.634 - 3.711 - 3.906 - 3.831 - 3.512 -
rel. [%] | 0.617| - 0.645| - 0678 - (0728’ - |o071d| -




CLH REPORT FOR CYMOXANIL

Dose group levels [ppm]

0 100 750 1500 3000

Organ 3 ? 3 ? 3 ? 3 ? <) ?

Kidneys
abs.[g] | 3.908| 2.144| 3.884 | 2.213 | 4.022 | 2.142 | 3.872 | 2.263 | 3.844| 2.004
rel. [%] 0.661 | 0.707 | 0.674 | 0.724 | 0.695 | 0.765 | 0.732 | 0.774 | 0.777 | 0.749

Liver
abs. [g] 20.51| 10.19| 19.42 | 10.17 | 20.00| 9.566 | 18.52 | 10.69 | 17.71| 10.13
rel. [%6] 3.453| 3.365| 3.362 | 3.301| 3.435| 3.422 | 3.478| 3.654 | 3.576 | 3.796"

Heart
abs. [g] 1.726 | 1.044| 1.701 | 1.077 | 1.837 | 0.014 | 1.587 | 1.030 | 1.45¢" | 0.952
rel. [%] 0.292| 0.345| 0.295| 0.351 | 0.315| 0.365| 0.300 | 0.353 | 0.296 | 0.356

Brain
abs. [g] 2.158 | 1.983| 2.192 | 2.017 | 2.176 | 1.947 | 2.159| 1.955| 2.089 | 1.902
rel. [%] 0.367 | 0.656 | 0.381 | 0.663| 0.378 | 0.700 | 0.41d | 0.672 | 0.424’ | 0.715

Spleen
abs.[g] | 0.917| 0.604| 0.824 | 0.571| 0.882 | 0.534 | 0.812| 0.595| 0.788 | 0.640
rel. [%] 0.156 | 0.199 | 0.143 | 0.185| 0.152 | 0.191 | 0.153 | 0.204 | 0.160 | 0.24¢

1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

The macroscopic examinatieshowed no effects in organs and tissues caus#telgst substance.

Histological evaluationSignificant treatment related findings were limitedestes and
epididymides: increased elongate spermatid degeomenraas observed in three animals of the 750
ppm, five of the 1500 ppm and seven animals oBO@) ppm dose group: the increased incidence
showed a clear dose-relationship and was staligtgignificant at the highest dose level.
Furthermore, one male rat each from the 1500 af@ BPm dose group had multinucleated
spermatids: despite of no statistical significatieefinding supports a compound related effect to
male reproductive organ. The following histopatlgital changes have been observed with respect
to epididymides: cell debris (1 animal and 6 ansr@lthe two highest dose groups), bilateral
hypospermia (4 animals of the highest dose grong)naultinucleated spermatids (one animal each
of the two highest dose groups tested); statissicalificance was shown for cell debris and
hypospermia of the highest dose group. The cointitsticular and epididymal effects of the two
highest dose groups were judged to be compoungtdel@he relevant findings with respect to
histology are summarised in table below.

Table 27: 90 days dietary dose study in male rats: relevestblogical findings (number of
animals affected) after 90 days of treatment

Dose group levels [ppm]

Parameter 0 100 750 1500 3000
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Dose group levels [ppm]
Parameter 0 100 750 1500 3000
Testes
bilateral elongate 1/10 0/10 3/10 5/10 7/10Y
spermatid degen-
eration
multinucleated 0/10 0/10 0/10 1/10 1/10
spermatids
Epididymides:
cell debris 0/10 0/10 0/10 1/10 6/10"
bilateral 0/10 0/10 0/10 0/10 4/10"
hypospermia
multinucleated 0/10 0/10 0/10 1/10 1/10
spermatids
1) Statistically significant (Fisher exact testideof significance: p €©.05)

The histological findings in testes and epididyrsidesre statistically significant at the highestealos
level tested (3000 ppm); no statistical significahas been observed for the animals of the 1500 ppm
dose group (testes and epididymides) and 750 ps@ gimup (testes), but incidences of these dose
groups clearly show a dose-relationship and indieareatment-related effect. Therefore, the 750
dose group is considered to be a LOAEL with respebistopathological findings of testes.

Conclusion:

Based on reduced body weight and body weight gelative organ weight changes, alterations of
clinical-chemical and hematological parametersalad on histological findings in testes {50
ppm), the NOAEL can be set at 100 ppm (equivale®tb mag/kg bw) in males and 1500 ppm
(equivalent to 137 mg/kg bw) in females

Effects on testes/ epididymidest 47.6 mg/kg bw/d and above bilateral elongptgmeatid
degeneration; at 102 mg/kg bw/d and above sigmfigancreased relative testes weight,
multinucleated spermatids in testes, cell debrisranltinucleated spermatids in epididymides.

Subchronic (90 day) oral toxicity study with cymoxadechnical in Wistar rats
ReferenceRamesh, 1999Report No. 2143/96

Guideline:OECD 408 (1981)

GLP:Yes

The study is scientific valid and acceptable.

Material and Methods:

Groups of 10 male and 10 female rats (strain: HedWp) rats; source: in-house random bred —
Rallis Research Centre, India) weighting betweear81 97 g (age: 5 weeks) received a diet
containing 0, 500, 1000 or 2000 mg cymoxanil/kg @peirity grade of the technical substance: 98.8
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%,; batch no. 0972) equivalent to 0, 42.6, 85.1, Bridl3 mg/kg bw (males) and 0, 48.1, 97.8, and
187.7 mg/kg bw (females), resp. for 90 days; initamitl 10 animals/sex fed 2000 ppm were used for
recovery (28 days after receipt of the last dose).

Diets were prepared once weekly; the concentrabbogmoxanil in the diet and the homogenicity
were confirmed by analysis: the results show thatiést substance in the experimental food isestabl
for a period of 7 days.

All animals were observed for clinical signs ofitoty once a day. Ophthalmological examination
was carried out prior the beginning of the treathpamiod and prior to sacrifice. Body weight and
food consumption were measured once a week.

Clinical laboratory evaluations were conductechateénd of the treatment period (i.e. 90 days after
initiation of the study) and of the recovery peribtbod samples were taken from all animals for
haematological investigatiorierythrocyte, leukocyte, differential leukocytéatelet counts,
haemoglobin, haematocrit, mean corpuscular haemiatmean corpuscular volume and mean
corpuscular haemoglobin concentration) and clincb@mistry(glucose, total bilirubin, creatinine,
urea nitrogen, alanine aminotransferase, aspamaitgotransferase, calcium, albuminglutamyl-
transferase, chloride, phosphate, total proteidiuso and potassium — cholesterol level was not
assessed). Urinalysieas not been performed.

At the end of the treatment/recovery period, gressopsy examinationas been performed and the
following organs were collected and weighed: liaatenals, kidneys, testes and ovaries.
Histological examinationwere performed on liver, kidneys, lungs, spleaart) aorta, thymus,
stomach, duodenum, pancreas, jejunum, ileum, cecolior), rectum, mesenteric lymph nodes,
trachea, oesophagus, thyroids with parathyroidgreds, urinary bladder, ovaries, uterus, testes,
brain, pituitary, sciatic nerves, sternum, bonermarand all gross lesions.

Findings:
General observationsto compound related clinical signs and deaths wbserved throughout the
study.

Body weightand body weight gain of males (highest dose gmcipding recovery group) were
found to be significantly reduced at the end ofghe&ly period. Food consumption was significantly
reduced for males and females of the highest dasegThe results with respect to body weight,
body weight gain and food consumption are summaiis¢able below.

Table 28: Mean body weights, body weight gains anfdod consumption after 90 days of
treatment (10 animals/sex and dose group)

Dose group levels [ppm]

Parameter Sex 0 500 1000 2000

Body weight [g] males 398 397 383 353)
females 222 228 219 217

Body weight gain [g] | males 301 302 286 257
females 140 145 136 134

Food consumption [g] males 27.4 27.1 25.8 23.1Y
females 19.4 19.2 18.6 17.7

1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)
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Ophthalmoscopic examinationsvealed no substance related effects in all dsiteated.

Investigations with respect to haematol@iypw a statistically significant reduction of mean
corpuscular haemoglobin concentration (MCHC)rfalesof the highest dose group tested

indicating a dose-relationship; there were no stiatilly significant changes regarding MCHC for the
animals of the recovery group (end of the recoypenyod: i.e. 28 days after the last dose) when
compared to the respective control. FImales mean corpuscular haematocrit and mean corpuscular
haemoglobin concentration were statistically sigatiit increased even at the lowest dose group
tested but were within the historical range; thigsgings could not be observed at the end of the
recovery period indicating reversibility. Erythrdeycounts (RBC) were statistically significant
reduced for females of the low and high dose graiosving no dose relationship. The relevant
findings are summarised in table below.

Table 29: 90 days dietary dose study in rats: relevant hagogital findings (group mean
values: 10 animals/sex and dose group) after 96 datreatment or 28 days of recovery

Dose group levels [ppm]

Males Females

Parameter | 0 | 500 | 1000| 2000| 0Y | 2000 | 0 | 500 | 1000| 2000| 0O | 2000

MCHC 383 | 380 | 378 | 3742 | 376 | 379 | 368 | 387 | 388|396 | 391 | 390
(a1
MCH 20.7| 20.7| 20.8| 20.6| 18.7| 19.7 | 19.9 [21.P|21.®|21.8| 20.0| 20.3
[pd]

RBC 6.79| 6.80| 6.86 | 6.89| 8.15| 7.83 | 7.42 (7.0 | 7.12|6.88| 7.58| 7.49
[T/1]

Haematocrif 0.37 | 0.37 | 0.38| 0.38| 0.40| 0.41 | 0.40 |0.38?| 0.39 [0.38”| 0.39 | 0.39
[

1) recovery group
2) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

The examinations concerning clinical chemisthpwed statistically significant changes with extp

to total bilirubin (males of the two highest doseups and females of the highest dose group),
creatinine (males: all dose groups), albumine (mafeéhe two highest dose groups), phosphate
(females of the highest dose group), calcium-I¢wvelles of the two highest dose groups) and
chloride (males of the lowest and highest dosegtddowever, it was stated in the report that these
changes were all within the historical range. Télevant findings are summarised in table below.

Table 30: 90 days dietary dose study in rats: rel@nt clinical chemistry findings (group
mean values: 10 animals/sex and dose group) afted €lays of treatment

Dose group levels [ppm]

Males Females

Parameter 0 500 1000 2000 0 500 1000 2000
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Dose group levels [ppm]

Males Females
Parameter 0 500 1000 2000 0 500 1000 2000
Total 1.20 1.51 2.59 2.23 0.56 0.54 0.60 1.06"
bilirubin
[Lmol/l]
Creatinine 53 58" 65" 719 48 50 54 51
[umol/l]

Albumine | 33.27 | 33.91 | 34.95) | 36.18) | 34.28 | 33.94 | 34.35 | 35.19
[o/1]

Phosphate | 1.98 2.01 2.02 2.03 1.96 1.95 2.09 2.15"
[mmol/l]

Calcium 2.51 2.44 2.43) 2.36" 3.13 3.03 3.04 3.12
[mmol/l]

Chloride 108 110V 109 109V 107 109 113 110
[mEg/]

1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

With respect to organ weighta statistically significant increase of relatkidney weight (males:
two highest dose groups; females: highest dosepyamd liver weight of males and females of the
highest dose group could be observed. The relergan weights are summarised in table below.

Table 31: Absolute and relative mean organ weightd 0 animals/sex and dose group) after
90 days of treatment

Dose group levels [ppm]

0 500 1000 2000
Organ 3 ? J ? d ? d ?

Liver
abs.[g] | 10.658 | 5.765 | 10.622 | 5.826 | 10.738 | 6.006 | 10.909 | 6.084
rel. [%] 2.806 | 2.807 | 2.794 | 2705 | 2962 | 2920 | 3.247 | 2.991

Kidneys
abs.[g] | 2.320 | 1.379 | 2.362 | 1.445 | 10.738 | 1.467 | 2.406 | 1.493
rel. [%] 0.612 | 0.670 | 0622 | 2.705 | 0.660® | 0.713 | 0.718 | 0.734

1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

The_macroscopic examinatigmovided no information on damage to organ arsligs caused by the
test substance; with respect to histopathglogytest substance related changes have been shown

Conclusion

Based on relative organ weight changes (liver adddys) as well as alterations of haematological
and clinical chemical parameters at the 1000 ppse dpoup and above, the NOAEL can be set at
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500 ppm (equivalent to 42.6 mg/kg bw for males 48d mag/kg bw for females)

Effects on testes/ epididymideso effects on organ weights or histopatholodiicalings up to
highest dose tested (174.3 mg/kg bw/d).

Mice

28 days study

Cymoxanil technical: 28-day dietary range finditgdy in Swiss Albino Mice
ReferenceKrishnappa, 1999aReport No. 2141/96

Guideline:OECD 407 (1995)

Deviations histopathology, haematology and clinical biochs&tmiwere not investigated.
GLP:Yes

Due to the limited observations performed (haemgiohnd clinical biochemistry parameters as well
as histopathology were not investigated) the sisidggarded as supplementary information only
(range finding study).

Material and Methods:

Groups of 8 male and 8 female mice (strain: Hsd@fal mice; source: in-house random bred —
Rallis Research Centre, India) weighting betweear&29 g (age: 5 - 6 weeks) received a diet
containing 0, 750, 1500, 3000 or 6000 mg cymox#gildiet (purity grade of the technical
substance: 98.8 %; batch no. 0972) equivalent 10,7, 303.4 and 624.4 (males) and 0, 179.1,
329.9 and 679.3 mg/kg bw (females), resp. for 3&dir the 6000 ppm dose group the test
substance intake could not be calculated becalseabtds and 7 out of 8 females died or moribund
sacrificed pre-terminally. Diets were prepared oinceé days; the concentrations of cymoxanil in the
diet and the homogenicity were confirmed by anatyie results show that the test substance in the
experimental food is stable for a period of 7 days.

Animals were observed for clinical signs of toxjaiince a day. Ophthalmological examination was
carried out at the beginning of the treatment eand prior to sacrifice. Body weight and food
consumption were measured once a week. At the feth@é dreatment period, gross necropsy
examinatiorhas been performed and the following organs welteated and weighed: adrenals,
gonads, liver, spleen and kidneys. Haematologyedsas clinical biochemistry and histopathology
were not investigated.

Findings:

General observationgll males and 5 out of 8 females were found taveak and 6/8 females as
well as 2/8 females were found to be dull at 600 p4 males and 2 females were sacrificed
moribund and 4 males and 2 females died pre-tetiyirél males of the 3000 ppm group were
weak; one male was sacrificed and another malepteederminally.

No clinical signs of toxicity were observed for aflimals of the remaining dose groups.
Ophthalmoscopical examinatiod&l not reveal any abnormities except catarackoth eyes of one
male of the 3000 ppm dose group.

Body weightof males and females at 3000 ppm were found wideficantly reduced at the end of
the study period; the body weight of the animalthef6000 ppm group were not assessed The results
with respect to body weight are summarised in thblew.
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Table 32: Mean body weights after 28 days of treatment (&ats/sex and dose group)

Dose group levels [ppm]

Parameter Sex 0 750 1500 3000 6000
Body weight males 35 33 31 26Y -2
(o] females 28 28 27 23" 2

1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)
2) not assessed

Food intake was observed to be significantly loatethe 1500 and 3000 ppm treatment groups
(males) and at the 3000 ppm treatment group omlfefonales. The food intake of the animals of the
6000 ppm group was not assessed. The results egect to food consumption are summarised in
table below.

Table 33: Mean food consumption after 28 days oféatment (8 animals/sex and dose
group)

Parameter Sex Dose group levels [ppm]

0 750 1500 3000 6000

Food intake males 7.2 6.8 6.2 5.9" -2

[o/animalfdayll e les 6.4 6.1 5.6 5.5 2

1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

2) not assessed

With respect to organ weighteductions were observed on absolute weighwef lnd kidneys in
males at 1500 and 3000 ppm; however, the respeeiatve organ weights did not show

statistically significant changes. Adrenals of 8890 ppm males showed significantly reduced organ
weight. For females, the absolute organ weightsdoénals and ovaries (all dose groups tested) as
well as kidneys (3000 ppm only) were significamdguced; again, the relative organ weights did not
show statistically significant alterations and/osd-relationship. The organ weights of the 6000 ppm
dose group were not analysed. The organ weightsuanenarised in table below.

Table 34: Absolute and relative mean organ weight®8 animals/sex and dose group) after
28 days of treatment

Dose group levels [ppm]
0 750 1500 3000 6000
Organ 3 ? 3 ? 3 ? 3 ? 3 ?
Adrenals
abs.[g] | 0.006| 0.008 | 0.006 | 0.007 | 0.006 | 0.007 | 0.005 |0.008"| -? -2
rel. [%] | 0.017 | 0.029 | 0.018 | 0.025 | 0.018 | 0.026 | 0.02¢ | 0.027 | -? -2
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Dose group levels [ppm]
0 750 1500 3000 6000

Organ d ? d ? 3 ? 3 ? 3 ?
Ovaries

abs. [g] - 0.033| - 0028 - |0.024| - [0.024| - -2
rel. [%] - 0.125| - 0.106| - |0.09P| - 0.111| - -2
Kidneys

abs.[g] | 0.555| 0.326 | 0.491 | 0.337 | 0.455° | 0.318 | 0.37¢ | 0.258" | -? -2
rel. [%] | 1.659 | 1.214| 1.546 | 1.275| 1.496 | 1.214 | 1.448 | 1.191| -? -2
Liver

abs.[g] | 1.722| 1.431| 1.762| 1.605| 1.770 | 1.560 | 1.422| 1.203| -2 -2
rel. [%] | 5.149| 5.322| 5534 | 6.072 |5.828 | 5.946 | 5591 | 5584 | -? -2
1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)
2) not assessed

At necropsy, no gross pathological changese observed in both sexes with the exceptianef
male each of the 1500 and 3000 ppm dosing growpisgaunilateral dilated kidney pelvis, which
was not regarded to be treatment related.

Conclusion:

Based on reduced food consumption at 1500 ppm @&natel on reduced body weight and food
consumption at 3000 ppm (females), the NOAEL cardiet 750 ppm (equivalent to 172.7 mg/kg
bw) for males and 1500 ppm (equivalent to 329.%néiv) for females

Effects on testes/ epididymidedso testes/ epididymides weight measured, no pétwlogical
examination conducted.

90 days study

Subchronic (90 day) oral toxicity study with cymeaxdechnical in Swiss albino mice
ReferenceKrishnappa, 1999bReport No. 2144/96

Guideline:OECD 408 (1981)

GLP:Yes

The study is scientific valid and acceptable.

Material and Methods:

Groups of 10 male and 10 female mice (strain: Hs®§F1 mice; source: in-house random bred —
Rallis Research Centre, India) weighting betweear®226 g (age: 5 — 6 weeks) received a diet
containing 0, 150, 450 or 1350 mg cymoxanil/kg dpetrity grade of the technical substance: 98.8
%; batch no. 0972) equivalent to 0, 28.7, 84.4, 266816 mg/kg bw (males) and 0, 32.9, 97.3, and
302.5 mg/kg bw (females), resp. for 90 days; initamitl 10 animals/sex fed 1350 ppm were used for
recovery (28 days after receipt of the last dose).

Diets were prepared once weekly; the concentrabbogmoxanil in the diet and the homogenicity
were confirmed by analysis: the results show thatést substance in the experimental food isestabl
for a period of 7 days.
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All animals were observed for clinical signs ofitoty once a day. Ophthalmological examination
was carried out prior the beginning of the treathpamiod and prior to sacrifice. Body weight and
food consumption were measured once a week.

Clinical laboratory evaluations were conductechateénd of the treatment period (i.e. 90 days after
initiation of the study) and of the recovery peribtbod samples were taken from all animals for
haematological investigatiorierythrocyte, leukocyte, differential leukocytéatelet counts,
haemoglobin, haematocrit, mean corpuscular haemiatmean corpuscular volume and mean
corpuscular haemoglobin concentration) and clincb@mistry(glucose, total bilirubin, creatinine,
urea nitrogen, alanine aminotransferase, aspamaitgotransferase, calcium, albuminglutamyl-
transferase, chloride, phosphate, total proteidiuso and potassium — cholesterol level was not
assessed). Urinalysieas not been performed.

At the end of the treatment/recovery period, gressopsy examinationas been performed and the
following organs were collected and weighed: liaatenals, kidneys, testes and ovaries.
Histological examinationsere performed on liver with gall bladder, kidnelyggs, spleen, heatrt,
aorta, thymus, oesophagus, stomach, duodenum,gaen¢ejunum, ileum, cecum, colon, rectum,
mesenteric lymph nodes, trachea, thyroids withthgraids, adrenals, urinary bladder, ovaries,
uterus, testes, brain, pituitary, sciatic nervesnsim, bone marrow and all gross lesions.

Findings:
General observationdlo compound related clinical signs and deathewbserved throughout the
study.

Body weightof the animals at the end of the study periodndiishow any statistically significant
changes even at the highest dose tested when cednpéh controls. Body weight gain of males of
the highest dose group only was found to be sicanifily reduced. Food consumptivas
significantly reduced for females of the low and thigh dose group; food consumption of females
from the mid dose group was unaffected. The resuttsrespect to body weight gain and food
consumption are summarised in table below.

Table 35: Mean body weight gains and food consumiph after 90 days of treatment (10
animals/sex and dose group)

Dose group levels [ppm]
Parameter Sex 0 150 450 1350
Body weight gain [g] | Males 14 13 13 119
Females 12 10 12 9
Food consumption [g] Males 7.3 7.1 7.4 7.2
Females 7.4 6.8" 7.1 6.9"
1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

Ophthalmoscopic examinationsvealed no substance related effects in all dsima

Investigations with respect to haematol@ipwed a statistically significant reduction ofane
corpuscular haematocrit (MCH) for males of the vge group; as this finding was not statistically
significant in the higher dose groups, the reductbMCH was regarded as toxicologically
irrelevant. Furthermore an increase of lymphoc{aisdose groups) and a decrease of neutrophiles
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(low and high dose) were found to be statisticaigynificant for males: There were no statistically
significant changes regarding the latter effectgtie animals at the end of the recovery peried: i.
28 days after the last dose when compared to #pective control. Again no dose relationship was
evident. For females, no statistically significatierations were observed in any dose groups tested
The relevant findings are summarised in table below

Table 36: 90 days dietary dose study in mice: relant haematological findings (group mean
values: 10 animals/sex and dose group) after 90 dagf treatment or 28 days of recovery

Dose group levels [ppm]

Males Females

0 | 150 | 450 | 1350| 0OY |1350| O 150 | 450 | 1350| 0OV |135¢
Parameter ) )

MCH [pg] 16.7 |16.77| 16.8 | 16.2 | 16.0 | 15.9 | 16.3| 16.4 | 16.6 | 16.4 | 16.3| 16.2

Neutrophiles | 49.4 |35.3| 37.3|34.57| 38.1 | 34.8| 30.5| 26.5| 30.3| 28.2| 30.5| 32.6
[%]

Lymphocytes | 50.5 |64.7 |62.7|65.1”| 61.9 | 65.2 | 69.4| 73.5| 69.5| 71.8 | 69.5 | 67.4

[%]

1) recovery group
2) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

The examinations concerning clinical chemisthpwed statistically significant changes with esxtp
to total bilirubin (males of the high dose group}al protein (females of the high dose group),
creatinine (males of the mid and high dose groap)chloride (males of the high dose group and
females of the mid and high dose group). The sizdily significant decrease of urea nitrogen
(BUN) of males of the mid dose group was not regdrals relevant since this finding could not be
confirmed at the high dose level. The relevantifigd are summarised in table below.

Table 37: 90 days dietary dose study in mice: relant clinical chemistry findings (group
mean values: 10 animals/sex and dose group) afted €lays of treatment

Dose group levels [ppm]

Males Females
Parameter 0 150 450 1350 0 150 450 1350
BUN 5.00 4.69 3.89Y 472 3.16 3.29 3.12 3.65

[mmol/l]

Total protein| 52.3 52.7 50.6 54.3 51.9 50.6 51.7 64.2"
[9/1]
Total 1.96 2.43 2.28 4.2 2.52 4.09 4.12 3.36
bilirubin
[umol/l]
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Dose group levels [ppm]
Males Females
Parameter 0 150 450 1350 0 150 450 1350
Creatinine 39 45 50" 57 70 76 78 60
[umol/l]
Chloride 117 121 122 125Y 114 117 121 1249
[mEqg/]
1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

With respect to organ weighta statistically significant increase of relatlixer weight (females of
the high dose group) could be observed; no othemgéds were evident in animals of all dose groups
tested. The relevant organ weights are summanmstable below.

Table 38: Absolute and relative mean organ weightd 0 animals/sex and dose group) after
90 days of treatment

Dose group levels [ppm]

0 150 450 1350
Organ 3 Q 3 Q 3 ? d Q

Liver
abs. [g] 1.602 1.413 1.673 1.410 1.723 1.487 1.685 1.463
rel. [96] 4,529 4.657 4,791 4.807 4.884 4,915 5.001 5.179

1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

The macroscopic examinatigmovided no information on damage to organ arsliis caused by the
test substance. With respect to histopathglegguolar changes of liver cells have been observe
all treated animals with highest incidences intilgh dose groups. No statistical analysis has been
performed with respect to histopathological chapgasthe number of animals concerned may
suggest a dose relationship. The relevant histcdbgesults are summarised in table below.

Table 39: 90 days dietary dose study in mice: raelant histological findings (humber of
animals affected) after 90 days of treatment

Dose group levels [ppm]

0 150 450 1350

Parameter a Q 3 Q 3 ? 3 Q
Liver: vacuolar changel 2/10 3/10 2/10 3/10 4/10 5/10 5/10 7/10

In a statement by the notifier, the significanceéhafse findings in the study were questioned in the
light of the absence of such changes in the chnmiigse study and the small size of the difference i
numbers of affected animals compared to concuo@mtrols. However, it was also emphazised by
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the notifier that the aetiology of the change isartin.It was presumed that the incidence is atmo
transient and possibly adaptive (i.e.not permanant not considered adverse — a statement which
cannot be agreed by the RMS.

Conclusion:

Based on clinical chemistry changes and increasedweight at 1350 ppm, the NOAEL can be set
at 450 ppm (equivalent to 84.4 mg/kg bw for maled 87.3 mag/kg bw for females)

Effects on testes/ epididymiddso effects on testes weight and histopathologydi@lymides weight
was not measured and no histopathological exarmimatnducted.

Dogs:

90 days studies

Subchronic oral toxicity: 90-day study with DPX-TI32113 (cymoxanil) feeding study in dogs
ReferenceTompkins, 1993Report No. HLO 797-92

Guideline:OECD 409 (1981)

GLP: Yes

The study is scientific valid and acceptable.

Material and Methods:

Groups of 4 male and 4 female outbred Beagle dags¢e: Ridglan Farms, Wisconsin) weighting
between 7 and 14 kg (age: 6 months) received admaining 0, 100, 200 or 250 - 500 mg
cymoxanil/kg diet (purity grade of the technicabstance: 97.8 %; batch no. T3217-113; the
concentration of the high dose group was increaséte third week of dosing to 500 ppm)
equivalent to 0, 3.13, 5.13, and 10.56 mg/kg bwi¢s)aand 0O, 3, 5.27, and 10.51 mg/kg bw
(females), resp. for 13 weeks.

Diets were prepared once weekly; the concentrabbogmoxanil in the diet and the homogenicity
were confirmed by analysis: the results show thatiést substance in the experimental food isestabl
for a period of 14 days.

All animals were observed for clinical signs of ity twice a day. Ophthalmological examination
was carried out prior the beginning of the treathpamiod and after 12 weeks of dosing. Body
weight was measured weekly; food consumption wesrded daily and the weekly averages
reported.

Clinical laboratory evaluations were conducted iptiostudy initiation and during thé'and 13’
week of dosing: blood samples were taken fromrathals for haematological investigatiofistal
leucocyte count, erythrocyte count, haemoglobientetocrit, mean corpuscular volume, mean
corpuscular haemoglobin, mean corpuscular haemogtaimcentration, reticulocyte count, platelet
count, RBC morphology, platelet estimate, diffei@nt/BC count, prothrombin time and activated
partial thromboplastin time) and clinical chemisfgiucose, urea nitrogen, creatinine, sodium,
potassium, serum aspartate aminotransferase, @d@alcium, globulin, aloumin/globulin ratip,
glutamyl-transferase, serum alanine aminotranséesesum alkaline phosphatase, total bilirubin,
total cholesterol, total protein, phosphorus amdiain. Urine samples were taken at the same time
as for blood: urinalysisiclude volume, colour, appearance, specific gyapH, protein, glucose,
ketones, bilirubin, occult blood, nitrites, leuctey and microscopy of sediment.
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At the end of the treatment period, gross necrepsyninatiorhas been performed and the following
organs were weighed: adrenals, brain, epididymikidsgys, liver, ovaries, testes and thyroid.
Histological examinationsere performed on adrenals, aorta, bone with mardone marrow

smear, brain, eyes with optic nerve, femur, gatld&x, oesophagus, stomach, duodenum, jejunum,
ileum, cecum, colon, rectum, heart, kidneys, liengs, lymph node, ovaries, pancreas, peripheral
nerve, pituitary, prostate, salivary gland, skeletascle, skin with mammary gland, spinal cord,
spleen, testes with epididymides, thymus, thyrdéehd, trachea, urinary bladder, uterus with vagina
and all gross lesions.

Findings:

General observation®ne female of the highest dose group was euthamzextremis at study

week 10: this animal showed dermal atonia causedkehydration, decreased defecation and body
weight loss of 43 % of initial body weight. Sindengar findings were evident for the other animals
of the highest dose group, the effects were consitligeatment related: Clinical signs related to
substance administration was decreased defecdtimales and females in a dose related manner in
the mid and the high dose group as well as diaglio&t occurred in all groups including control
animals. The relevant clinical findings are sumsediin table below.

Table 40: 90 days dietary dose study in dogs: relent clinical observations (number of
animals affected) at the time of feeding and one ko following feeding)

Dose group levels [ppm]
0 100 200 250/500
Clinical sign 3 Q 3 Q 3 ? 3 Q
Decreased defecation:
at the time of feeding 0/4 0/4 0/4 1/4 4/4 3/4 4/4 4/4
1 hour post feeding 0/4 0/4 0/4 1/4 2/4 2/4 4/4 4/4
Diarrhoea:
at the time of feeding 3/4 1/4 0/4 1/4 1/4 2/4 3/4 4/4
1 hour post feeding 0/4 0/4 0/4 1/4 1/4 1/4 2/4 0/4

Body weightand body weight gain at the end of the study pleslwowed statistically significant
reduction at the highest dose tested for maledandles; for females, the body weight gain was
significantly decreased for the mid dose group els. 'wood consumption was reduced for females of
the high dose group only showing statistically gigance. The results with respect to body weight,
body weight gain and food consumption are summauis¢éable below.

Table 41: Mean body weight, body weight gains anfhod consumption after 90 days of
treatment (4 animals/sex and dose group)

Dose group levels [ppm]
Parameter Sex 0 100 200 250/500
Body weight [g] Males 11987 11940 11963 8209
Females 11389 9970 9094 6615’
Body weight gain [g] Males 2127 2431 1618 2019
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Dose group levels [ppm]
Parameter Sex 0 100 200 250/500
Females 2573 1246 -6” -2097
Food consumption [g] Males 328 334 312 217
Females 308 260 256 183
1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)
2) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<01)

Ophthalmoscopic examinationsvealed no substance related effects in all dsiteated.

Investigations with respect to haematol@impw a statistically significant reduction of ényicytes,
haemoglobin and haematocrit in males of mid ant digse groups; prothrombin time (PT) and
activated partial thromboplastin time (APTT) wetatistically significant altered in high dose group
males. In females, erythrocytes, lymphocytes amirtoglobin were statistically significant reduced
in high dose animals; mean corpuscular volume (M8hwed a statistically significant increase in
high dose animals indicating no dose relationshie relevant findings are summarised in table
below.

Table 42: 90 days dietary dose study in dogs: relant haematological findings (group mean
values: 4 animals/sex and dose group) after 90 dagktreatment

Dose group levels [ppm]
Males Females
Parameter 0 100 200 250/500 0 100 200 250/500
Eryth
WINOOVIES | 653 | 610 | 549 | 500 | 637 | 653 | 564 | 478
[millions/ul]
Haemoglobin
[g/dﬁ ' 15.6 14.2 13.0° | 11.8 14.9 15.5 13.0 11.6°
Haematocrit [%] | 47.0 43.0 40.7 | 358 44.2 47.2 39.8 35.5
MCV [cubi
viewble | 200 | 706 | 728 | 715 | 694 | 723 | 705 | 752
microns]
PT [sec] 7.2 7.1 7.0 6.8 7.1 7.1 7.0 6.7
APTT [sec] 12.7 13.9 14.3 15.4" 12.8 12.3 15.0 16.0
Lymphocytes
I
 (leucocytes 26 25 30 23 41 30 29 20
differential count)
[%]
1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<01)
2) statistically significant (Dunnett’s pair wisensparison; level of significance:_pG<05)

The examinations concerning clinical chemisthpwed statistically significant changes with estp

to albumin (males and females of the high dosepdatal protein (females of the high dose group),
albumin/globulin ratio (females of the mid and hagse group), serum alkaline phosphatase AP
(females of the high dose groug);glutamyl-transferase -GT (females of the high dose group),
calcium (males and females of the high dose gratipyride (males of the mid and high dose group,
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females of the high dose group), phosphorus (nwudldse high dose group). The statistically
significant increase of cholesterol of males andspimorus of females of the mid dose group was not
regarded as relevant since this finding could motdinfirmed at the high dose level. The relevant

findings are summarised in table below.

Table 43: 90 days dietary dose study in dogs: relevant dirgbemistry findings (group mean
values: 4 animals/sex and dose group) after 90 ofalysatment

Dose group levels [ppm]
Males Females
Parameter 0 100 200 250/500 0 100 200 250/500
Albumin [g/dl] 3.2 3.1 2.9 2.49 3.1 3.2 3.0 2.2
Total protein [g/dl]] 6.1 6.1 6.2 5.1 5.9 6.0 6.0 4.6"
AIG ratio 1.13 1.05 0.89 0.94 1.15 111 | 096 | 093
AP [U/1] 73 72 58 46 67 64 74 34
0-GT [Ul] 2 2 2 2 1 2 2 3?
C?:E;ﬁ‘;ro' 162 | 188 | 208 | 156 | 148 | 198 | 176 | 157
Calcium [mg/dl] | 10.9 10.8 10.9 9.9 10.7 10.7 10.8 9.3
Chloride [meg/l] | 117 116 112 106Y 115 115 114 108Y
Pr[';zrl’gl(])rus 58 | 60 | 57 | 49 | 50 | 50 | 59 | 46
1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<01)
2) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

Urinalysisshowed an increase of the specific gravity witttistically significance in high dose males
and females, and the pH of high dose females™ wvasestatistically significant reduced. The
relevant findings of urinalysis are summarisedaioi¢ below.

Table 44: 90 days dietary dose study in dogs: relant urinalysis findings (group mean
values: 4 animals/sex and dose group) after 90 dagbtreatment

Dose group levels [ppm]

Males Females
Parameter 0 100 200 | 250/500 0 100 200 | 250/500
Specific gravityl 1.034 | 1.033 | 1.029 | 1.054’ | 1.029 | 1.033 | 1.044 | 1.053
pH 7.0 7.1 5.9 6.4 8.8 6.8 7.0 6.2"
1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

With respect to organ weights statistically significant decrease of relatiwvel absolute
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epididymides weight (animals of the high dose gjauquid be observed; the relative weight of brain
(males and females of the high dose group) anceksl(females of the high dose group) were
statistically significant increased. The ovary weiabsolute and relative) of animals of the lowse&lo
group as well as the thyroid weight (relative) efniales of the mid dose group were shown to be
increased with statistical significance but thiglfng could not be confirmed for the higher dose
levels. The relevant organ weights are summariséahile below.

Table 45: Absolute and relative mean organ weights (4 anifseksand dose group) after 90
days of treatment

Dose group levels [ppm]

0 100 200 250/500
Organ d ? 3 ? 3 ? 3 ?
Brain
abs. [g] 77.70 75.56 79.07 70.54 78.90 73.91 78.22 69.02
rel. [g/100g] 0.667 0.678 0.677 0.707 0.655 0.820 | 0.97% | 1.12¢"
Kidneys
abs. [g] 59.25 52.18 58.34 48.45 54.04 48.34 47.10 | 37.10

rel. [g/100g] | 0.497 | 0.464 | 0.489 | 0.482 | 0.445 | 0535 | 0.589 | 0.594

Liver
abs. [g] 328.20 | 307.03 | 336.61 | 294.26 | 358.73 | 266.40 | 271.37 | 169.1®
rel. [g/100g] 2.784 2.689 2.789 2.932 2.970 2.935 | 3.36% 3.112

Ovaries
abs. [g] - 0.80 - 1.29 - 0.77 - 0.51
rel. [g/100q] - 0.007 - 0.013 - 0.008 - 0.008
Epididymides
abs. [g] 3.41 - 2.69 - 3.16 - 1.7¢6" -
rel. [g/100q] 0.029 - 0.023 - 0.026 - 0.022% -
Thyroid
glands
abs. [g] 1.37 1.16 1.33 1.12 1.12 1.41 1.07 0.77%
rel. [g/100qg] 0.012 0.011 0.011 0.011 0.009 | 0.016 0.013 0.011
1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<01)
2) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

The macroscopic examinatiah the female of the high dose group euthanizezkiremis showed

dark red contents and reddened mucosa throughegjastrointestinal tract, white foamy contents
and multiple nodules in mottled lungs, a pale splegeen discoloration of the suprapharyngeal
lymph nodes and no abdominal adipose tissue. Ad¢heduled necropsy, one male of the high dose
group had small testes.

Histopathologydid not show any substance related changes watkstbeption of aspermatogenesis
noted in testes of 2 animals of the high dose groapespective histopathological findings were
observed in the other dose groups and control dsima

Conclusion:
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Based on clinical observations, reduced body weggit and changes in haematology as well as in
parameters of clinical chemistry at 200 ppm,_theARD can be set at 100 ppm (equivalent to 3
ma/kg bw for both males and females)

Effects on testes/ epididymidest 10.56 mg/kg bw/d aspermatogenisis in 2 out dbgs.

Subchronic (90 day) oral toxicity study with cymoxdechnical in Beagle dogs
ReferenceVenugopala, 199%Report No. 2145/96

Guideline:OECD 409 (1981)

GLP:Yes

The study is scientific valid and acceptable.

Material and Methods:

Groups of 4 male and 4 female Beagle dogs (sourdeuse random bred — Rallis Research Centre,
India) weighting between 10.4 and 13.5 kg (age96nonths) received a diet containing 0, 200, 400
or 800 mg cymoxanil/kg diet (purity grade of theheical substance: 98.8 %; batch no. 498VF973)
equivalentto 0, 4.9, 9.7, and 14.2 mg/kg bw (madesl 0, 5.2, 9.9, and 15.5 mg/kg bw (females),
resp. for 13 weeks.

Diets were prepared once weekly; the concentratbogmoxanil in the diet and the homogenicity
were confirmed by analysis: the results show thatiést substance in the experimental food isestabl
for a period of 30 days.

All animals were observed for clinical signs of ity once a day. Ophthalmological examination
was carried out prior the beginning of the treathpamiod and at the termination of the study. Body
weight was measured weekly; food consumption wesrded daily and the weekly averages
reported.

Clinical laboratory evaluations were conducted iptaostudy initiation, on day 45 (interim) and at
termination (day 90): blood samples were taken fadinanimals for haematological investigations
(erythrocyte, leukocyte, differential leukocyteagglet counts, haemoglobin, haematocrit, mean
corpuscular haematocrit, mean corpuscular volundenagan corpuscular haemoglobin
concentration) and clinical chemistfglucose, urea nitrogen, total protein, aspartate
aminotransferaseq, -glutamyltransferase, alanine aminotransferagejiak phosphatase, total
bilirubin, creatinine, albumin, triglyceride, cheterol, phosphorus, calcium, chloride, sodium and
potassium. Urine samples were taken at the sangeastior blood: urinalysimclude specific
gravity, pH, protein, glucose, ketones, bilirubiitrites, leucocytes, erythrocytes and urobilinagen

At the end of the treatment period, gross necrepsyninatiorhas been performed and the following
organs were weighed: adrenals, brain, epididymikidsgeys, liver, ovaries, testes, uterus, thymus,
spleen, heart and thyroid. Histological examinaiwere performed on adrenals, aorta, bone with
marrow, brain, eyes with optic nerve, gallbladamsophagus, stomach, duodenum, jejunum, ileum,
cecum, colon, rectum, heart, kidneys, liver, lungsiph node, ovaries, pancreas, peripheral nerve,
pituitary, prostate, salivary gland, mammary glasuinal cord, spleen, testes with epididymides,
thymus, thyroid gland, parathyroid, trachea, pharjyarynx, nose, urinary bladder, uterus, sternum
and all gross lesions.

Findings:
General observationét the mid dose group, one male dog and two ferdabs were “weak” as
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well as 3 male and 4 females of the high dose grooywever, no mortalities occurred throughout the
study.

There was no significant effect on body weighall treatment groups when compared to controls.
Body weight gain at the end of the study periodnsdba statistically significant reduction at thedmi
and high dose males and females. Food consumwtisireduced for males of the high dose group
only showing statistically significance. The resuiith respect to body weight gain and food
consumption are summarised in table below.

Table 46: Mean body weight, body weight gains anfhod consumption after 90 days of
treatment (4 animals/sex and dose group)

Dose group levels [ppm]
Parameter Sex 0 200 400 800
Body weight gain [kg]| Males 0.7 0.1 -1.6Y 3.7
Females 0.2 0.0 -1.5Y -3.0¢
Food consumption [g] Males 358 343 346 201"
Females 262 293 267 183
1) statistically significant (Dunnett's pair wisengparison; level of significance:_pG<05)

Ophthalmoscopic examinationsvealed no substance related effects in all dsiteated.
Investigations with respect to haematol@iypwed a statistically significant increase oictdocytes

in males of the low and mid dose group; sincefihiding was not evident in the high dose group
males, no toxicological relevance can be assumeel pércentage of monocytes was statistically
significant increased in the high dose males daty.females, RBC was significantly reduced in all
dose groups tested; nevertheless, thie valueswitria the range of historical control data in all
groups. The statistically significant increase aWlin females of the low and mid dose group could
not be shown for the highest dose group. Furtheralons with regard to haematology were
decreased haemoglobin level (females of the highest group) and haematocrit level (females of
the mid and high dose group). The relevant findegssummarised in table below.

Table 47: 90 days dietary dose study in dogs: relant haematological findings (group mean
values: 4 animals/sex and dose group) after 90 dagktreatment

Dose group levels [ppm]

Males females
Parameter 0 200 400 800 0 200 400 800
RBC [T/]] 6.73 6.66 6.08 6.03 7.10 6.43) 6.16" 6.06"
Haemoglobin 151 149 138 138 158 150 142 136"

[9/1]
Haematocrit [l]| 0.429 | 0.427 | 0.404 | 0391 | 0451 | 0.431 | 0.408° | 0.399

MCV [fl] 63.9 64.1 66.4 64.9 63.5 67.0Y 66.3" 65.8"
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Dose group levels [ppm]

Males females
Parameter 0 200 400 800 0 200 400 800
Monocytes 0.0 0.5 0.5 2.3V 0.8 0.8 1.8 0.8
(leucocytes
differential
count)

[%]

Reticulocytes | 0.55 0.8 0.88" 0.65 0.55 0.78 0.75 0.58
(leucocytes
differential

count)
[%]

1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

The examinations concerning clinical chemisthpwed statistically significant changes with extp

to ALT (females of the mid and high dose group)PAfemales of all dose groups);GT (females

of all dose groups), total bilirubin (males of tnéd dose group and females of the high dose group),
calcium (males of the high dose group) and chlofidales of the mid and high dose group, females
of the high dose group). However, all these vailuere within the range of historical controls with
the exception of the chloride level. The relevamiihgs are summarised in table below.

Table 48: 90 days dietary dose study in dogs: redent clinical chemistry findings (group
mean values: 4 animals/sex and dose group) after €@ys of treatment

Dose group levels [ppm]
Males Females

Parameter 0 200 400 800 0 200 400 800
ALT 111 84 72 24 135 61 24Y 24Y
[u]

ALP 526 475 539 368 643 457 3849 4019
[un

-GT 13 17 19 17 9 15Y 17 19Y
[un

Total 3.45 3.72 4.4 3.86 3.72 4.27 4.36 4.95)
bilirubin

[umol/l]

Calcium 2.75 2.73 2.69 2.5 2.70 2.81 2.64 2.58
[mg/dI]

Chloride 105 106 109V 109V 106 107 107 110V
[meqg/l]
1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)
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Urinalysisshowed no evidence of treatment-related effects.

With respect to organ weighta statistically significant decrease of absolivier weight (males of

the high dose group) could be observed. In femé#iesielative and absolute weight of uterus (high
dose group) was statistically significant decreashbile the relative liver weight (mid and high dose
group) as well as relative brain weight (high dgemup) were increased with statistical significance
The absolute and relative thymus weight of femafabe mid and high dose group were decreased
with statistically significance; the same is troe the relative thymus weight of the low dose fessal
Since the reduced organ weight of thymus of thedoge animals were not associated with
histological changes in this dose group, this figdivas not characterised as adverse. The stalistica
significant increase of the relative spleen wei@#tales: mid dose group) could not be confirmed
for the high dose level. The relevant organ weigiikssummarised in table below.

Table 49: Absolute and relative mean organ weight®l animals/sex and dose group) after
90 days of treatment

Dose group levels [ppm]

0 200 400 800
Organ §) ? S) ? S) ? S) ?

Liver
abs. [g] 529.6 | 4029 | 514.1 | 4415 | 543.1 | 463.0 | 401.5’ | 346.6
rel. [%] 3.779 | 3.772 | 3982 | 4.155 | 4.628 | 4.851 | 4.343 | 4.669

Uterus
abs. [g] - 13.06 - 6.34 - 10.50 - 1.28"
rel. [%] - 0.123 - 0.061 - 0.108 - 0.018
Brain

abs. [g] 88.53 | 79.31 | 7952 | 78.63 | 64.72 | 74.07 | 80.73 | 80.60
rel. [%] 0.637 | 0.762 | 0.617 | 0.747 | 0.721 | 0.798 | 0.869 | 1.174

Thymus
abs. [g] 11.04 | 8509 | 6.04 5140 | 495 | 3688 | 529 | 2.867
rel. [%] 0.075 | 0.081 | 0.045 | 0.047% | 0.041 | 0.03¢ | 0.052 | 0.03¢"

Spleen
abs. [g] 28.15 19.27 25.94 23.67 22.87 24.21 17.61 14.02
rel. [%] 0.197 0.180 0.200 0.226 0.193 | 0.254 | 0.181 0.183

1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

The macroscopic examinati@novided no information on treatment-related efen organs and
tissues caused by the test substance.

With respect to _histopathologhymphoid atrophy of thymus has been observedimals of the mid
and the high dose groups (no histological changgsraspect to thymus were found in control
animals as well as the low dose animals): the numbanimals affected (2/4 males and females of
the mid dose group; 3/4 males and 4/4 femaleseohifjh dose group) indicated dose relationship
and can be considered treatment-related. The m#lénstological results are summarised in table
below.
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Table 50: 90 days dietary dose study in dogs: relant histological findings (number of
animals affected) after 90 days of treatment

Dose group levels [ppm]

0 200 400 800

Parameter 3 ? d ? d ® J @

Thymus:
lymphoid atrophy 0/4 0/4 0/4 0/4 2/4 2/4 Y 4/4

Conclusion:

Based on reduced body weight gain, changes ircalichemistry and hematological parameters,
histological findings in the thymus (males and feeapas well as organ weight changes (liver and
thymus in females) at #00 ppm, the NOAEL can be set at 200 ppm (equindte4.9 mg/kg bw for
males and 5.2 mg/kg bw for females)

Effects on testes/ epididymiddso effects on testes/ epididymides up to the ésgllose tested (14.2
mg/kg bw/d).

1 year studies

Chronic toxicity study with DPX-T3217-113 (cymoxBrone year feeding study in dogs
ReferenceTompkins, 1994Report No. HLO 65-94

Guideline:OECD 452 (1981)

GLP:Yes

The study is scientific valid and acceptal@lensidering the dosing regime, the amount of camgo
administered was rather low: With respect to fesyale substance related effect could be found even
at the highest dose tested (100 ppm correspondiBd.tmg/kg bw). Furthermore, effects on testes and
epididymides found in a 90 days study on dogs coatde confirmed in this 1 year dog study due to
low amount administered (highest dose applied fales 200 ppm).

Material and Methods:

Groups of 5 male and 5 female outbred Beagle dags¢e: Ridglan Farms, Wisconsin) weighting
between 4.5 and 9.9 kg (age: 6 months) receiveetaahntaining 0, 50, 100 and 200 (males) or 0,
25, 50 and 100 mg cymoxanil/kg diet (purity gradléhe technical substance: 97.8 %; batch no.
T3217-113) equivalent to 0, 1.8, 3.0, and 5.7 m¢kg(males) and 0, 0.7, 1.6, and 3.1 mg/kg bw
(females), resp. for 52 weeks.

Diets were prepared once weekly; the concentrabbogmoxanil in the diet and the homogenicity
were confirmed by analysis: the results show thatést substance in the experimental food isestabl
for a period of 14 days.

All animals were observed for clinical signs ofitoty twice a day. Ophthalmological examination
was carried out prior the beginning of the treatnpamiod and on study weeks 12, 25 and 51. Body
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weight was measured weekly; food consumption wesrded daily and the weekly averages
reported.

Clinical laboratory evaluations were conducted ipriostudy initiation and study weeks 12, 25 and
51: blood samples were taken from all animals #@rhatological investigatior{total leucocyte
count, erythrocyte count, haemoglobin, haematarran corpuscular volume, mean corpuscular
haemoglobin, mean corpuscular haemoglobin condentraeticulocyte count, platelet count, RBC
morphology, platelet estimate, differential WBC ngiprothrombin time and activated partial
thromboplastin time) and clinical chemisf{iglucose, urea nitrogen, creatinine, sodium, [sas,
serum aspartate aminotransferase, chloride, caj@lohulin, albumin/globulin ratioy -glutamyl-
transferase, serum alanine aminotransferase, sekaime phosphatase, total bilirubin, total
cholesterol, total protein, phosphorus and albutdime samples were taken at the same time as for
blood: urinalysisnclude volume, colour, appearance, specific gyapH, protein, glucose, ketones,
bilirubin, occult blood, nitrites, leucocytes anecroscopy of sediment.

At the end of the treatment period, gross necrepsyninatiorhas been performed and the following
organs were weighed: adrenals, brain, epididymikidsgeys, liver, ovaries, testes and thyroid.
Histological examinationsere performed on adrenals, aorta, bone with marfbone marrow

smear, brain, eyes with optic nerve, femur, gatldx, oesophagus, stomach, duodenum, jejunum,
ileum, cecum, colon, rectum, heart, kidneys, li@ngs, lymph node, ovaries, pancreas, peripheral
nerve, pituitary, prostate, salivary gland, skeletascle, skin with mammary gland, spinal cord,
spleen, testes with epididymides, thymus, thyrdéehd, trachea, urinary bladder, uterus with vagina
and all gross lesions.

Findings:

General observation$here were no treatment-related clinical signsdaaths at any concentration
tested.

Body weightsin all treatment groups were shown to be of nosdieal significant difference when
compared to control; body weight gain as well aglifoonsumption at the end of the study period
was not affected by treatment with the test comgotoo.

Ophthalmoscopic examinationsvealed no substance related effects in all dsiteated.

Investigations with respect to haematol@iwpwed a statistically significant increase of MEwean
corpuscular volume) in males of the high dose gr@@® ppm) as well as a significant reduction of
MCHC (mean corpuscular haemoglobin concentratioo)statistically significant alterations could
be observed in females at the end of the treatpemtd. These findings are summarised in table
below.

Table 51: 52 weeks dietary dose study in dogs: eslant haematological findings (group
mean values: 5 animals/sex and dose group) after 82&eks of treatment

Dose group levels [ppm]

Males Females

Parameter 0 50 100 200 0 25 50 100

MCV [ 71.1 69.8 | 711 | 7410 | 711 | 707 69.6 70.2

MCHC [g/dl] | 33.1 32.6 322 | 32.1Y 33.0 33.0 32.8 32.2

1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<01)
2) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)
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The examinations concerning clinical chemisxhibited statistically significant changes with
respect to potassium (males of the high dose groniy) for females, the sodium level was
statistically significant increased for the low dagoup (25 ppm) only; however, this finding could
not be confirmed in females of the other dose gso&pdings are summarised in table below.

Table 52: 52 weeks dietary dose study in dogs: eslant haematological findings (group
mean values: 5 animals/sex and dose group) after 82&eks of treatment

Dose group levels [ppm]

Males Females
Parameter 0 50 100 200 0 25 50 100
Potassium 5.07 4.75 4.70 4.44 4.80 4.67 4.97 4.54
[meg/l]
Sodium 147 147 147 147 145 147 146 146
[meg/l]
1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<01)

Urinalysisshowed no evidence of treatment-related effects.

No test article related effects on organ weidhtative and absolute) were apparent at any
concentration. The macroscopic examinatod_histological evaluatigorovided no effects in any
tissue and organs of all animals tested causerkhyntent with the test substance.

Conclusion

Considering the dosing regime used in the stugyathount of compound administered was rather
low. Furthermore, effects on testes and epididysifdand in a 90 days study on dogs at higher dose
levels could not be confirmed in this 1 year dagigtdue to low amount administered (highest dose
applied for males: 200 ppm). Based on changesemh#ology and clinical chemistry (in males), the
NOAEL can be set at 100 ppm (equivalent to 3.0 pdpilk for males and 3.1 mg/kg bw for females)

Effects on testes/ epididymiddso effects on testes/ epididymides up to the ésgllose tested (5.7
mg/kg bw/d).

52 weeks oral dietary toxicity study with cymoxateithnical in male and female Beagle dogs
ReferenceTeunissen, 200Report No. NOTOX Project 338355

Guideline:OECD 452 (1981)

GLP:Yes

The study is scientific valid and acceptal@ensidering the dosing regime, the amount of camgo
administered was rather low in order to establistear NOAEL especially with respect to females: no
substance related effect could be found even diighest dose tested (100 ppm corresponding to 2.9
mg/kg bw).

Material and Methods:
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Groups of 4 male and 4 female pure bred Beagle (gigsn: HsdFr:Dobe; source: Harlan France
SARL) weighting between 12.7 and 15.2 kg (agel@ months) received a diet containing 0, 50,
100 and 200 (males) or 0, 25, 50 and 100 mg cymildkamliet (purity grade of the technical
substance: 98.8 — 99.2%; batch no. 89800028 an@d0D42. The substance with purity grade of 98.8
% was dosed during study weeks 1 — 4; 99.2 % teahaymoxanil was used during the remaining
time period) equivalent to 0, 1.3, 2.8, and 5.6kgdw (males) and 0, 0.8, 1.4, and 2.9 mg/kg bw
(females), resp. for 52 weeks.

Diets were prepared once weekly or once per 2 weleksconcentrations of cymoxanil in the diet
and the homogenicity were confirmed by analysis:résults show that the test substance in the
experimental food is stable for a period of 3 weeks

All animals were observed for clinical signs ofitoty once daily. Ophthalmological examination
was carried out prior the beginning of the treatnpamiod, on study weeks 26 and at the end of the
treatment period. Body weight was measured weakiling the frist 13 weeks of treatment;
thereafter, animals were weighed every 2 weeksd [Eoasumption was recorded daily for the first
13 weeks and every 4 weeks thereatfter.

Clinical laboratory evaluations were conducted praostudy initiation and study weeks 13, 26 and at
the end of the treatment period: blood samples vaden from all animals for haematological
investigationgerythrocyte count — RBC, haemoglobin, haematoer@an corpuscular volume —
MCV, mean corpuscular haemoglobin — MCH, mean csgplar haemoglobin concentration —
MCHC, platelet count, red cell distribution widtbtal leucocyte count — WBC, differential
leucocyte count, reticulocyte count, prothrombimdi— PT and partial thromboplastin time - APTT)
and_clinical chemistryglucose, urea, creatinine, sodium, potassiungréeie aminotransferase,
chloride, calciumy -glutamyl-transferase, alanine aminotransferdkaliae phosphatase, total
bilirubin, total cholesterol, total protein, phogpbs, albumin, lactate dehydrogenase, glutamate
dehydrogenase, creatine kinase, triglycerides aondpholipids. Urine samples were taken at the
same time as for blood: urinalysisclude volume, colour, clarity, specific graviphl, protein,
glucose, ketones, bilirubin, blood, nitrites, lecgi@s, urobilinogen, sodium, potassium, calcium,
chloride and microscopy of sediment.

At the end of the treatment period, gross necrepsyninatiorhas been performed and the following
organs were weighed: adrenals, brain, epididymidestt, kidneys, liver, ovaries, pituitary gland,
prostate, spleen, testes, thymus, uterus and thyistological examinationsere performed on
adrenals, aorta, brain, eyes with optic nerve andrhal gland, caecum, cervix, colon, duodenum,
gall bladder, heart, ileum, jejunum, kidneys, liMeng, lymph node, oesophagus, ovaries, pancreas,
parathyroid glands, Peyer's patches, pituitarydjl@nostate gland, rectum, salivary gland, sciatic
nerve, skeletal muscle, skin including mammary glarea, spinal cord, spleen, sternum, stomach,
testes, epididymides, thymus, thyroids, tonguehiea, urinary bladder, ureter, uterus, vagina #nd a
gross lesions.

Findings:

General observation£€linical signslike erythema in mouth, ears, chest, flews anaiocous
membrane of the eyes, vomiting and salivation rdaea, calm behaviour, abnormal pasture and
abnormal gait were noted with low incidence andhaitt a dose relationship and are therefore
considered to be of no toxicological relevance.dgaths occurred throughout the study.

There were no significant effects on body weighall dose groups when compared to control. Body
weight gain at the end of the study period showsthtstically significant reduction in femalestlad
low and high dose; however, since no dose relatipnsas evident, the toxicological non-relevance
of this finding is evident. Treatment with the teabstance did not have any influence on food
consumptionThe results with respect to body weight gainsanemarised in table below.
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Table 53: Body weight gain after 52 weeks of treatent (4 animals/sex and dose group)

Dose group levels [ppm]

Parameter Sex 0 25¥/50%%) | 50%/100**) | 100%/200**
Body weight gain Males 15.3 (1%) 15.7 (4%) 14.5 (-2%) 13.1 (-12%)
0,
[kg/%] Femaleg 16.5 (29 %) | 14.4 (12%y | 15.3 (18%) | 14.6 (13%)
*) dosing regime for females
**) dosing regime for males
1) statistically significant (Dunnett-test on pabheariance; level of significance:_p0<05)

Ophthalmoscopic examinationsvealed no substance related effects in all driteated.

There was also no evidence for an effect on hadawmatal parameterat any dose level tested; no
statistically significant changes have been obskateéhe end of the treatment period.

The examinations concerning clinical chemisthpwed statistically significant changes with extp
to ASAT (aspartate aminotransferase) and LDH (taad@hydrogenase) in males of the low dose
group as well as to albumin in females of the lmsalgroup; these findings could not be confirmed
in the higher dose group animals and are thereforeegarded as toxicological relevant. Males of
the high dose group (200 ppm) showed a statisgisadhificant decrease of the urea level. Findings
are summarised in table below.

Table 54: 52 weeks dietary dose study in dogs: exant clinical chemistry findings (group
mean values: 4 animals/sex and dose group) after 82&eks of treatment

Dose group levels [ppm]

Males Females
Parameter 0 50 100 200 0 25 50 100
ASAT [U/l] 35.2 48.7 40.0 39.7 324 35.2 37.3 42.3
LDH [uN 151 330" 208 233 253 367 244 228
Urea 5.5 4.6 4.5 3.7 5.2 5.6 4.9 4.7
[mmol/l]
Albumin[g/l] | 31.4 31.1 31.3 29.6 34.3 30.2" 32.3 32.1

1) statistically significant (Dunnett-test basedpmoled variances; level of significance: 9.95)

Urinalysisshowed no evidence of treatment-related effects.

With respect to organ weights statistically significant decrease of absotbtenus weight (male
animals of the high dose group) and increase afivel brain weight (females of the high dose
group) could be observed. The relevant organ weighg summarised in table below.
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Table 55: Absolute and relative mean organ weight@l animals/sex and dose group) after
52 weeks of treatment

Dose group levels [ppm]

3 Q Jd Q < Q g ?
Organ 0 0 50 25 100 50 200 100

Thymus
abs. [g] 15.08 16.24 11.60 13.50 9.28 12.44 7.30" 11.42
rel. [%] 0.099 0.101 0.075 0.094 0.064 0.082 0.055 0.077

Brain
abs. [g] 91.79 76.11 90.45 83.19 88.39 83.08 84.55 85.63
rel. [%] 0.607 0.474 0.583 0.581 0.614 0.559 0.654 | 0.603

1) statistically significant (Dunnett-test basedpmoled variances; level of significance: 9.95)

Remarkable findings at pathology/histopatholeggre a reduced size of testis in one animal of the
high dose group, atrophy of the testis in 2 dogl@tppm and 3 dogs at 200 ppm as well as reduced
size of epididymides and thickened epididymides(animal each of the high dose group). The
histological findings in the epididymides were seif@rous cell debris and atrophy. However, it was
stated in the report that findings in testes/epididies were well within the range of background
pathology in Beagle dogs of this age and strairnwéler, with respect to the results of one 90 days
dietary study in dogsTempkins, 1993 a treatment related effect of cymoxanil to
testes/epididymides at the highest dose could @exbluded totally.

Lenticular degeneration was recorded in both eyesme high dose male dog; since this finding may
occur in untreated Beagle dogs at a very low inmdea relationship to treatment cannot be
excluded. The relevant macroscopic and microsdomiings are summarised in table below.

Table 56: 1 year dietary dose study in dogs: relent macroscopic and histological findings
(number of animals affected) after 52 weeks of trement

Dose group levels [ppm]
d ? d ? d Q 3 Q
Parameter 0 0 50 25 100 50 200 100
Testes
reduced in size 0/4 - 0/4 - 0/4 - 1/4 -
atrophy 0/4 - 0/4 - 2/4 - 3/4 -
Epididymides:
reduced in size 0/4 - 0/4 - 0/4 - 1/4 -
thickened 0/4 - 0/4 - 0/4 - 1/4 -
seminiferous cell debr{ 0/4 - 0/4 - 0/4 - 1/4 -
atrophy 0/4 - 0/4 - 0/4 - 1/4 -
Eyes
lenticular degeneratiorp 0/4 0/4 0/4 0/4 0/4 0/4 Ya 0/4

Conclusion:
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Considering the dosing regime used in the studyathount of compound administered was rather
low. Based on atrophy of testes in 2 out of 4 afspthe NOAEL can be set at 50 ppm (equivalent to
1.3 mg/kg bw in males)

Effects on testes/ epididymidest 2.8 mg/kg bw/d and above atrophy of teste&.@mg/kg bw/d
additionally reduced size of testes, reduced dispalidymides, atrophy of epididymides, thickened
epididymides and seminiferous cell debris in epididles.

Chronic studies:
Rats:

Combined chronic toxicity/oncogenicity study witiPR-T3217-113 (Cymoxanil) two-year feeding
study in rats

ReferenceCox, 1994aReport No. HLR 678-93

Guideline:OECD 453 (1987)

Deviations the number of rats within each treated groupshferevaluation of pathology other than
tumours contained 10 animals of each sex; sampl@sad for differential counts were not collected
from all rats prior to sacrifice.

GLP: Yes
The study is scientific valid and acceptable.

Material and Methods:

Groups of 72 male and 72 female rats/dose grougi{sCCtl:CD®BR rats; source: Charles River
Laboratories Inc., New York) weighing between 548 82.2 g (age: approximately 49 days)
received diet containing 0, 50, 100, 700 and 2Qf8 pymoxanil (purity grade of the technical
substance: 97.5 %; batch no. T3217-113) equivatedt 1.98, 4.08, 30.3 and 90.1 mg/kg bw/day
(males) and 0, 2.71, 5.36, 38.4 and 126 mg/kg byWidanales), resp. for approximately 23 months
(i.e. 702 — 703 days for males and 709 — 710 daryemales); due to the poor survival of the
animals, the study was terminated prior to the 2tims feeding period.

10 animals/sex and dose group designated for thradi2h clinical evaluation were sacrificed and
necropsied on days 366 and 367; the remainder seerdiced at the termination of the feeding
period. Diets were prepared weekly; the conceminatof cymoxanil in the diet and the homogeneity
were confirmed by analysis: the test compound vessahstrated to be distributed homogeneously.
The stability of the test substance in the diet dexdared stable at room temperature for 7 — 14.day
Body weightsvere measured once a week through test day 106raredevery other week for the
remainder of the study; food consumption was ddatedthaccordingly. Clinical observatioasd
mortality was performed at least once daily; manidband dead rats were given a pathological
examination. In addition, each rat was examinedibsrormal behaviour and appearance at every
weighing._Ophtalmoscopicahvestigations were conducted prior to selectiot grouping, on test
day 354 (prior to the scheduled 1-year interimifiae) and on test day 647. Clinical evaluations
were conducted on test days 93, 182, 366, 555 @kdniales) as well as 94, 183, 367, 556 and 709
(females): 10 rats per group and sex were seldégtdte 3-, 6- and 12-months evaluations and
designated for the 1-year interim sacrifice; anoflterats/dose group and sex were selected for the
18- and 23 months evaluation.

Clinical evaluations comprised haematolggymber of erythrocytes, leukocytes, platelets,
haemoglobin concentration, haematocrit, mean corpasvolume, mean corpuscular haemoglobin,
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mean corpuscular haemoglobin concentration asaseaklative numbers of neutrophils, band
neutrophils, lymphocytes, atypical lymphocytes, oxytes, eosinophils, basophils), clinical
chemistry(alkaline phosphatase, alanine aminotransferapaytate aminotransferase, creatine
kinase, bilirubin, cholesterol, total protein, attin, glucose, urea nitrogen, creatinine, phosphate,
calcium, sodium, potassium, chloride) and urindams(volume, osmolality, urobilinogen, pH,
haemoglobin or occult blood, protein, glucoseybidin, ketone, urine appearance and sediment).
All animals found dead, sacrificed in extremis @moved from the study were necropsied; on test
days 366 and 367, 10 animals/dose group and sexndésd for the 1-year clinical investigations
were necropsied. All surviving animals were saceifi at termination of the study. The following
organs of all animals sacrificed were weighed:rlik&dneys, heart, spleen, adrenal glands, ovaries,
testes and brain. Representative samples of tlesioly tissues were saved at necropsy: skin, bone
marrow, lymph nodes, spleen, thymus, aorta, hradhea, lungs, nose, salivary glands, esophagus,
stomach, liver, pancreas, small intestine, larggesiine, kidneys, urinary bladder, pituitary, thgro
gland, parathyroid glands, adrenal glands, prostes¢es, epididymides, seminal vesicles, mammary
glands, ovaries, uterus, vagina, brain, spinal coedpheral nerve, skeletal muscle, femur, stegnum
eyes, exorbital lacrimal glands, harderian glandsselect gross lesions. Tissues from animalseof th
highest dose group, the control group and aninhaswere found dead or killed in extremis received
a full histological examinatiariiver, kidneys, lungs, all organs with gross ¢es and target organs
from animals of the remaining dose groups were eksanined microscopically.

Findings:

6 male rats of the 700 ppm dose group were remaduedg the course of the study due to
mistakenly feeding and removing from the study room

General observation8ecause of poor survival in both male and femalmals, the study was
terminated prior to the scheduled 24 month timefpaderminal sacrifice for each sex was triggered
when the number of rats dropped to 13 (i.e. 25 %uofiving animals) in any of the dosing groups.
Therefore, the final sacrifice occurred on testsday2 and 703 for males and 709 and 710 for
females, i.e. approx. 23 months (in accordance @QECD guideline 453). The overall survival is
summarised in the following table:

Table 57:
survival)

Overall survival for male and female ras after approx. 23 months of dosing (%

Dose group levels [ppm]

Sex 0 50 100 700 2000
males 26 29 24 45 34
% survival
females 21 34 34 27 24

With respect to clinical observatigrsyperreactivity was found to be dose relatedstatistically
significant increased in males of the 3 highesedgr®ups. However, since 3/6 animals of the 100
ppm dose group affected were observed to be hygetive only transiently (for 1 day) or very late in
the study (day 665 and later), this was considefeth relevance at this dose group. Furthermore, a
statistically significant increase of aggressivengas detected for the 2000 ppm males. The relevant
findings with respect to clinical observations asenmarised in table below.

Table 58: Relevant clinical observations in maleats receiving technical cymoxanil over a
period of approx. 23 months (number of animals affeted/number of animals investigated)

Clinical observation

Dose group levels [ppm]
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0 50 100 700 2000
Aggressiveness 10/72 5/72 3/72 372 19/72
Hyperreactivity 1/72 372 6/729? 10/72) 10/72)
1) statistically significant (Cochran-Armitage tretedt, Ebar-Square trend test or Fisher's exagti¢éesl of significance:
2) gt_;t?s:g?gllly significant but not regarded relev/

Body weightand body weight gain of males (two highest doseigs) and females (highest dose
group only) were found to be significantly reducBeéduced bodyweight as well as body weight gain
was also evident in males of the 100 ppm dose giouipdid not reach statistical significance. For
the overall study period, food consumptisas comparable in all treated groups when compared
the control with the exception for 2000 ppm mathas:food consumption was decreased 5.6 % (no
statistical analysis has been performed with respeiood consumption). The results with respect to
body weight, body weight gain and food consump#ossummarised in table below.

Table 59: Mean body weights, body weight gains anfdod consumption after approx. 23
months of treatment
Dose group levels [ppm]
Parameter Sex 0 50 100 700 2000
males 870.5 767.6 779.3 737.0Y 663.4%
Body weight [g]
females 489.8 503.7 557.4 478.9 413.7Y
males 576.2 469.5 486.8 450.7Y 367.6"
Body weight gain [g]
females 289.6 306.9 357.1 279.8 215.0Y
Food Conszlfmption males 304 29.6 29.9 29.8 28.7
[o/rat/day] females | 22.0 21.9 223 22.0 22.4
1) statistically significant (ANOVA and Dunnett’s tekvel of significance: p €.05)
2) no statistical analysis performed

Ophthalmoscopic examinationsvealed no substance related effects in all driteated.

Investigations with respect to haematolatyy not show any statistically significant changeshe
end of the study period; some minimal statisticaibnificant alterations at 3, 6, 12 and 18 sangplin
intervals were not found at the end of the study/@nrevealed no dose-relationship.

The examinations concerning clinical chemisthpwed statistically significant changes with extp
to phosphate (two highest dose group males), clddhighest dose group males) and globulin
(females of the highest dose group) at the enbeotudy period. Several other statistically
significant alterations at 3, 6, 12 and 18 sampiimgrvals were not found at the end of the study
and/or revealed no dose-relationship. The relefnadings are summarised in table below.

Table 60: Chronic dietary dose study in rats: releant clinical chemistry findings (group
mean values) after 3, 6, 12, 18 and 23 months oéatment

Dose group levels [ppm]

females
| 50 | 100 | 700 | 2000

Males
| 50 | 100 | 700 | 2000] o

Parameter 0
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Dose group levels [ppm]
Males females
Parameter 0 50 100 700 | 2000 0 50 100 700 | 2000
Globuline
[g/dl]

3-month 3.7 3.5 3.4 34 | 3.2 3.6 3.9 3.5 3.4 3.7

6-month 4.0 3.7 3.6 3.8 3.8 4.0 4.0 3.8 3.5 3.8
12-month 2.9 2.8 2.9 3.0 2.8 2.6 2.3 2.4 2.6 2.7
18-month 3.1 3.0 3.2 3.1 3.0 3.5 3.0 2.9 2.6 3.4
23-month 3.1 3.3 3.2 3.2 2.8 2.5 2.9 2.5 2.8 3.2
Phosphate

[mg/dl]

3-month 79 | 74 | 7.2 | 720 | 73| 63 | 57 | 62 | 59 | 54

6-month 7.0 6.8 6.8 7.1 7.2 6.2 5.7 5.6 5.3 5.3
12-month 6.5 5.9 57 5.8 6.5 4.8 4.1 5.0 4.9 4.7
18-month 6.8 6.1 6.2 6.4 6.3 5.9 5.6 5.8 5.9 6.2
23-month | 53 | 54 | 59 | 57 |59 | 62 | 49 | 54 | 55 | 59
Chloride

[mmol/l]

3-month 98 99 99 99 99 97 98 99 100 100

6-month 98 99 | 102Y | 101V | 101" | 98 | 100 | 100 | 100 | 99
12-month 101 100 100 100 102 98 99 98 97 99
18-month | 100 | 103" | 103 | 101 | 102 | 118 | 119 | 120 | 116 | 111"
23-month 98 96 98 96 95% 95 95 96 94 94

1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)

2)

Urinalysisshowed no evidence of treatment-related effects.
With respect to organ weight changesative liver, kidney, heart, testes and bra@ghits were

statistically significant (Mann-Whitney U-tesyvel of significance: p €.05)

increased in males at the 2000 ppm group. In fesnaddative liver weight, absolute brain weight as
well as relative and absolute spleen weight wassstally significant increased at the highestalos
group. The relevant organ weights are summariséabie below.

Table 61:

Absolute and relative mean organ weightafter approx. 23 months of treatment
(final sacrifice)

Dose group levels [ppm]
0 50 100 700 2000

Organ 3 ? 3 ? 3 ? 3 ? 3 ?

Liver

abs.[g] | 20.77| 15.06 | 20.55 | 13.47 | 18.87 | 15.79 | 20.58 | 14.63 | 20.90 | 14.88
rel. [%] 256 | 340 | 2.69 | 2.85 | 2.61 | 2.99 | 2.91 | 3.22 | 3.30" | 3.8¢°
Kidneys

abs. [g] 598 | 3.77 | 6.78 | 357 | 598 | 3.60 | 658 | 3.75 | 6.84 | 3.55
rel. [%] 0.75 | 0.87 | 0.90 | 0.77 | 0.85 | 0.70 | 0.95 | 0.84 | 1.10" | 0.93
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Dose group levels [ppm]

0 50 100 700 2000
Organ 3 ¢ 3 ¢ 3 ¢ 3 ? 3 ?

Heart
abs.[g] | 236 | 1.67 | 237 | 1.58 | 228 | 159 | 235 | 1.66 | 2.38 | 1.58
rel. [%] 029 | 038 | 031 | 034 | 0.32 | 0.30" | 0.34 | 0.37 | 0.39 | 0.41

Spleen
abs. [g] 153 | 088 | 163 | 0.84 | 1.22 | 0.87 | 1.43 | 1.18 | 1.35 | 1.1
rel. [%] 019 | 0.20 | 0.23 | 0.18 | 0.17 | 0.17 | 0.20 | 0.28 | 0.22 | 0.29

Testes
abs.[g] | 3.61 - 3.63 - 3.71 - 3.59 - 3.71 -
rel. [%] 0.45 - 0.47 - 0.52 - 0.51 - 0.58" -
Brain

abs.[g] | 243 | 212 | 242 | 210 | 241 | 212 | 239 | 2.11 | 2.39 | 2.0
rel. [%] | 0.30 | 047 | 0.32 | 0.45 | 0.34 | 0.41 | 0.35 | 0.47 | 0.38" | 0.53

1) statistically significant (Dunnett's test; lewdlsignificance: p €.05)
2) statistically significant (Dunn’s multiple comismn test; level of significance:_pG:05)

The macroscopic examinatignovided no substance-related changes in malégedf-year interim
sacrifice as well as of the terminal sacrificefdmales, the following gross pathological changes
(statistical analysis has not been performed) yetged to be substance related because they were
associated with microscopic alterations: enlargedd/dilatation/discoloration of the mesenteric
lymph nodes (2000 ppm), thickened small and langgstine (2000 ppm) as well as discoloured
lungs (700 and 2000 ppm). The relevant finding$ watspect to gross pathology judged to be
substance related are summarised in table below.

Table 62: Chronic dietary dose study in rats: releant gross pathological findings (number
of animals affected) after 23 months of dosing, res
Dose group levels [ppm]
Females
Parameter 0 50 100 700 2000

Small intestine:

thick 0/62 0/62 0/62 0/62 2/62
Large intestine:

thick 0/62 0/62 0/62 0/62 2/62
Lungs

discoloration 4/62 5/62 5/62 10/62 17/62
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Dose group levels [ppm]
Females
Parameter 0 50 100 700 2000
Mesenteric lymph node

large 0/62 0/62 0/62 2/62 17/62
cyst 0/62 0/62 0/62 0/62 6/62
dilatation 0/62 1/62 0/62 0/62 6/62
discoloration 0/62 0/62 1/62 0/62 2/62

Histological evaluationThe following organs showed substance-relatemloigical changes of
statistical significance_ungsof males (2000 ppm) and females (700 and 2000 pyv@ further
characterisation of the histocytosis and granulomstnflammation by electron microscopy suggests
test substance-induced phospholipidose confiniriggdung.Intestine, pancreas and mesenteric
lymph node®f females (2000 ppm): histological findings induinflammation as well as
polyarteritis (the statistically significant incmeaof focal basophilic alteration of pancreaticaci

cells in the 700 and 2000 ppm group was not dopsraent) Testesat 700 and 2000 ppm: increased
incidences of elongate spermatid degeneration &nd2000 ppm) as well as multinucleated
spermatids (2000 ppm) confirm the findings and ltesaf the subchronic studies (findings were
evident also in animals at the one year interinmiBee). Retinal atropywas found to be statistically
significant increased in both males and female8 & 2000 ppmXEciatic nerveof females (700

and 2000 ppm): substance related increase of ayefimdegeneration without clinical signs
indicative of peripheral neuropathy. Inflammatidrtlee liver (females of 700 and 2000 ppm),
urinary bladder(females of 2000 ppm3$tomach(females of 2000 ppm) as well slgn (females of
2000 ppm) was regarded to be substance-relatedT beorelevant findings with respect to histology
are summarised in table below.

Table 63: Chronic dietary dose study in rats: releant histological findings (number of
animals affected) after 23 months of treatment
Dose group levels
[ppm]
Males Females
Parameter 0 50 | 100 | 700 | 2000 0 50 | 100 | 700 2000
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Dose group levels

[ppm]
Males Females

Parameter 0 50 100 700 2000 0 50 100 700 2000
Lung

haemorrhage 0/63 | 1/62 | 2/62 | 0/56 | 6/617 | 3/62 | 15/62| 19/62| 18/62 | 10/62
histiocytosis 14/63| 16/62| 19/62| 15/56 | 19/61 | 15/62| 20/62| 27/62| 24/62 | 39/62
inflammation 4/63 | 3/62 | 3/62 | 6/56 7/61 7162 | 5/62 | 7/62 4/62 16/62
alveolar

inflammation 6/63 | 3/62 | 3/62 | 4/56 | 11/61 | 1/62 | 6/62 | 9/62 | 6/62 | 15/62)
(granulomatous)

fibrosis/inflame- | 4/63 | 3/62 | 1/62 | 1/56 3/61 | 0/62 | 0/62 | 0/62 | 1/62 5/62"
mation

polyarteritis - - - - - 1/62 | 0/62 | 0/62 | 2/62" | 7/62"
metaplasia - - - - - 0/62 | 0/62 | 3/62 | 0/62 a/62)
(alveolar walls)

type Il cell - - - - - 0/62 | 2/62 | 3/62 | 3/62 | 9/62Y
hyperplasia
Testes

elongate 7/63 | 5/62 | 4/62 | 17/56° | 29/62 | - - - - -
spermatid

degeneration

multinucleated 1/63 | 5/62 | 1/62 | 3/56 8/62"

spermatids
Retina

atrophy 10/45| 18/46| 19/46 | 35/46° | 52/54" | 33/55| 34/54 | 28/48| 47/52) | 54/55
Liver

inflammation, 4/63 | 0/62 | 1/62 | 2/56 4/62 0/62 | 0/62 | 1/62 o/61 4/62
portal

inflammation/ | 11/63| 7/62 | 11/62| 9/56 | 14/62 | 9/62 | 3/62 | 7/62 | 14/61” | 15/62
necrosis/fibrosis/

haemorrhage
Pancreas

focal basophilic | 2/62 | 1/51 | 2/50 | 0/56 | 4/62 | 3/61 | 4/62 | 6/62 | 13/61Y | 7/62"
alteration

inflammation - - - - - 0/61 | 0/62 | 0/62 | 1/61 | 8/62"
inflammation/ 10/62| 10/51| 12/50| 8/56 10/62 | 12/61| 7/62 | 9/62 | 16/61 | 25/62
fibrosis/pigment

polyarteritis 7/62 | 3/51 | 2/50 | 2/56 | 11/62 | 2/61 | 0/62 | 2/62 | 0/61 | 11/62
Stomach

inflammation 6/62 | 5/49 | 9/49 | 6/32 4162 | 7/62 | 3/42 | 2/42 | 3/47 | 15/62)
Duodenum

inflammation 0/59 | 0/43 | 0/45 | 0/32 3/60 0/61 | 0/62 | 0/62 o/61 15/62)
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Dose group levels

[Ppm]
Males Females
Parameter 0 50 100 | 700 2000 0 50 100 700 2000

Jejunum

inflammation - - - - - 0/60 | 0/60 | 1/61 | 1/61 | 12/62

polyarteritis 0/54 | 0/39 | 045 | 0/32 1/60 | 1/60 | 1/60 | 0/61 | 0/61 a/62)
lleum

inflammation 1/47 | 0/34 | 0/39 | 0/26 2/55 | 0/56 | 0/62 | 0/61 | 0/60 8/61"

polyarteritis - - - - - 0/56 | 0/62 | 0/61 | 0/60 | 2/617
Cecum

inflammation 3/62 | 3/48 | 1/48 | 0/32 2/62 | 0/61 | 0/62 | 1/62 | 0/61 | 20/62

polyarteritis 2/62 | 0/48 | 0/48 | 0/32 0/62 | 1/61 | 0/62 | 1/62 | 0/61 9/62"
Colon

inflammation 1/58 | 0/48 | 1/48 | 0/33 0/62 | 0/61 | 0/61 | 1/62 | 0/60 9/62"

polyarteritis 1/58 | 0/48 | 0/48 | 0/33 0/62 | 0/61 | 0/61 | 1/62 | 0/60 71629
Rectum

inflammation 1/62 | 0/47 | 0/47 | 0/33 0/61 | 0/62 | O/61 | 0/62 | 0/62 5/62"

Urinary bladder
hyperplasia 4/63 | 2/47 | 2/48 | 1/32 5/61 | 0/58 | 0/60 | 0/62 | 0/62 5/62"
inflammation 7/63 | 3/47 | 5/48 | 4/32 6/61 | 1/58 | 0/60 | 0/62 | 1/62 7162

Mesenteric lymph

node
cystic atrophy 3/61 | 0/46 | 0/47 | 0/32 8/62 0/59 | 1/61 | 2/61 3/59 | 33/61"
polyarteritis 2/61 | 0/46 | 0/47 | 0/32 4/62 0/59 | 0/61 | 0/61 0/59 16/61"

Sciatic nerve
axon/myelin 17/63| 7/50 | 10/48| 10/32 | 20/62 | 10/61| 9/62 | 14/62| 22/61" | 28/61"
degeneration

Skin
inflammation 2/63 | 4/51 | 1/51 2/40 4/62 0/62 | 0/41 | 2/40 3/48 5/62Y

1) statistically significant (Cochran-Armitage tretedt or Fisher's exact test; level of significante 0.05)

There was no significant increase in the incidesfdée total number of rats bearing neoplasms or
the total number of specific neoplasms over then28th study period in either sex.

Conclusion

Based on treatment related findings with respectitical signs, reduced body weight and body
weight gain as well as the macroscopic and histoéddindings in various organs the NOAEL can
be set at 100 ppm (equivalent to 4.1 mg/kg bw fatesiand 5.4 mg/kg bw for femaleklistological
findings with respect to testes (elongate sperndggkneration, multinucleated spermatids) were
found at the two highest dose levels supportingctivelusions drawn based on the results of the
studies on short term toxicity.
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Cymoxanil did not reveal any oncogenic potentiatapand including the highest dose level tested.

Effects on testes/ epididymidest 30.3 mg/kg bw/d and above elongate spermatigigeration; at
90.1 mg/kg bw/d additionally multinucleated spernagtind significantly increased testes weight.

Combined chronic toxicity and carcinogenicity stwdth Cymoxanil technical in Wistar rats
ReferenceMalleshappa, 2003Report No. 2153/96

Guideline:OECD 453 (1981)

GLP:Yes

The study is scientific valid and acceptable.
Material and Methods:

Groups of 50 male and 50 female rats/dose grougiristVistar rats; source: Rallis Research Centre,
India) weighing between 76 and 84 g (age: approtein® weeks) received diet containing 0, 100,
500 and 1200 ppm cymoxanil (purity grade of thdécal substance: 98.8 %; batch no. 0972 and
498 VF973) equivalent to 0, 4.7, 23.5 and 58.8 mdk/day (males) and 0, 6.4, 31.6 and 67.3
mg/kg bw/day (females), resp. for 24 months. Iniéalt one control group (10 males and females
each) and one high dose group (20 males and 2ddsweere included for a 12 month interim
sacrifice for non-neoplastic changes.

Diets were prepared once in 3 — 7 days; the corat@ms of cymoxanil in the diet and the
homogeneity were confirmed by analysis: the testpmund was demonstrated to be distributed
homogeneously. The stability of the test substamtiee diet was declared stable at room
temperature for 7 days.

Clinical observationsvere performed daily; moribund and dead rats wgeren a pathological
examination, Body weightwere measured at the end of each treatment thitesglveek 13 and

once in four weeks for the remainder of the stddgd consumptionvas determined weekly.
Ophtalmoscopicahvestigations were conducted prior to selectiot grouping and at

approximately 6 month intervals thereafter. In &éddi the following neurological examination has
been performed 12 and 24 months after treatmertbmactivity, grip strength, sensory reactivity
stimuli (visual response, auditory response, pomaptive response including observation of the gait
landing foot splay and righting reflex). Furthermpanimals were palpated and observed weekly for
grossly visible and palpable tumours. Clinical ledtory investigations were conducted and
comprised haematologt 3, 6, 12, 18 and 24 months of treatment (wiided cells, red blood cells,
platelets, haemoglobin, haematocrit, mean corpasealume, mean corpuscular haemoglobin,
mean corpuscular haemoglobin concentration asasaklative numbers of neutrophils,
lymphocytes, monocytes, eosinophils, prothrombire)i, clinical chemistrat 6, 12, 18 and 24
months of treatment (total protein, albumin, alkalphosphatase, alanine amino transeferase,
aspartate amino transferaseglutamyl transpeptidase, plasma glucose, blood niteogen, total
bilirubin, creatinine, total cholesterol, sodiunat@ssium) and urinalyset 3, 6,12, 18 and 24 months
of treatment (bilirubin, erythrocytes, specific gtg, urobilinogen, pH, glucose, ketone bodies,
protein, nitrite, bilirubin, leucocytes, urine appance and sediment).

All animals found dead or sacrificed in extremigeveecropsied; all surviving animals were
sacrificed. The following organs of all animals isi@ed were weighed: liver, heart, spleen, kidneys
testes, epididymides, ovaries, uterus, adrenaldemd. Representative samples of the following
tissues were saved at necropsy: salivary glanghesms, stomach, duodenum, jejunum, ileum,
cecum, colon, rectum, pancreas, liver, lungs, gacheart, aorta, spleen, mesenteric lymph nodes,
kidneys, urinary bladder, testes, epididymides,isahvesicles, prostate, ovaries, uterus, brain,
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thyroid and parathyroid, thymus, pituitary, adrenalyes, femoral muscles, sciatic nerves, bone bon
marrow, sternum, mammary gland, skin, spinal caxdlary lymph node, pharynx, larynx, nose,
tumour/mass and harderian gland. Tissues frommati@s of the highest dose group, the control
group and animals that were found dead or killeeixiinemis received a full histological examination
All tissues showing gross lesions, liver, lungslndgy and brain (all treated groups) as well as the
larynx and rectum (males) and colon (females) efithv and the mid dose group were examined
microscopically too.

Findings:
General observation3he overall survival of animals is summarisedchia tollowing table:

Table 64: Overall survival for male and female ras after 24 months of dosing
Dose group levels [ppm]
Sex 0 100 500 1200
males 82 64 70 60
% survival
females 76 86 78 72

With respect to clinical observatignso treatment related clinical signs have beeemes. The
functional observation batteffor neurological examination) did not show anysistent changes
attributed to treatment with the test substance.

Body weightand body weight gain of males were significandgiuced in animals of the high and

mid dose groups; in females body weight and bodghteyain of the highest dose group were
decreased (not statistically significant) at teraion of the study. For the overall study periamhd
consumption was regarded to be comparable foreate¢d groups when compared to the control. The
results with respect to body weight, body weighhgad food consumption are summarised in table
below.

Table 65: Mean body weights, body weight gains anfdod consumption after 24 months of
treatment
Dose group levels [ppm]
Parameter Sex 0 100 500 1200
males 533 510 500" 465"
Body weight [g]
females 299 304 306 286
males 451 429 418" 382"
Body weight gain [g]
females 223 229 230 209
males 20.8 20.8 19.7 20.4
Food consumption [§]
females 18.3 18.6 175 17.2
1) statistically significant (Dunnett's test; levelsignificance: p <0.05)

Ophthalmoscopic examinationsvealed no substance related effects in all dsiteated.

Investigations with respect to haematol@gyhe end of the treatment period show statisfica
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significant decreases of haematocrit for the higbedmales; statistically significant changes with
respect to MCH and prothrombine time (mid dose B)akere considered not relevant since no dose
relationship was evident. The statistically sigraft increase of MCHC (all dose groups) was
considered incidental since no changes in haemogtmmncentration, red blood cell count and
platelet count had been observed. In females,thestatistically significant changes were
reductions of MCH and MCHC (highest dose groupk Tdlevant findings are summarised in table
below.

Table 66: Chronic dietary dose study in rats: releant haematological parameter (group
mean values) after 3, 6, 12, 18 and 24 months oéatment

Dose group levels [ppm]
Males Females
Parameter 0 100 500 1200 0 100 500 1200
Haematocrit [I/I]
3-month 0.421 | 0.408’ | 0.406 | 0.396” | 0.380 | 0.399 | 0.408’ | 0.41
6-month 0.428 | 0.416 | 0.426 | 0.395) | 0.394 | 0.390 | 0.399 | 0.395
12-month 0.462 | 0.464 | 0.471 | 0.457 | 0.422 | 0.421 | 0.434 | 0.424
18-month 0.458 | 0.448 | 0.448 | 0.433 | 0.521 | 0.549 | 0.535 | 0.501
24-month 0.464 | 0.439 | 0.443 | 0.428 | 0.442 | 0.435 | 0.417 | 0.424
MCH
[pg]
3-month 18.6 18.6 18.8 18.6 20.6 204 | 19.80 | 19.%
6-month 17.8 18.0 179 | 19.2 20.2 203 | 1980 | 19.8)
12-month 18.1 18.0 18.2 18.4 19.9 20.3 19.4 19.3
18-month 18.3 18.6 18.7 18.3 18.7 19.0 19.0 | 19.8)
24-month 18.1 18.3 | 18.8) 18.7 18.2 18.2 182 | 17.3
MCHC
[9/1]
3-month 372 375 370 364" 400 396 391" 384"
6-month 365 373 369 392" 392 398 384 385
12-month 347 342 341" 344 357 367 354 354
18-month 358 362 356 358 289 291 295" 307
24-month 352 359" 365" | 368" 332 331 321 313
Prothrombine time
[sec]
3-month 17.2 16.2 16.5 17.2 18.5 18.0 17.8 18.5
6-month 153 | 17.2% | 17.4) | 16.68" 14.9 14.5 16.1 15.1
12-month 17.4 16.9 17.5 17.1 17.0 16.1 17.0 16.2
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Dose group levels [ppm]
Males Females
Parameter 0 100 500 1200 0 100 500 1200
18-month 16.5 17.0 16.7 16.6 18.6 18.8 18.2 18.9
24-month 17.6 19.3 21.00 19.5 16.5 16.4 17.1 16.8
1) statistically significant (Dunnett’s test; lewlsignificance: p_ €0.05)

The examinations concerning clinical chemisthpwed statistically significant changes at study
termination with respect to total bilirubin (highe®se group males) and creatinine (highest dose

group females). Changes of statistically signifanregarding potassium and total protein were seen
in the low and mid dose males, but in the abseheedose relationship not regarded as toxicological

relevant. Findings are summarised in table below.

Table 67:

mean values) after 6, 12, 18 and 24 months of treaént

Chronic dietary dose study in rats: releant clinical chemistry findings (group

Dose group levels [ppm]
Males Females
Parameter 0 100 500 1200 0 100 500 1200
Total protein
[9/1]

6-month 682 | 719" 69.0 69.6 72.1 70.6 69.3 70.5
12-month 740 | 69.7 | 69.7" 72.0 73.1 72.0 73.0 71.9
18-month 649 | 67.9" | 67.7 66.7 69.8 69.0 68.3 70.8
24-month 726 | 67.8 | 68.0 70.7 70.0 72.0 65.4 68.0

Total bilirubin

[umol/l]

6-month 2.59 2.34 2.31 2.45 2.14 2.59 2.45 2.63
12-month 2.42 2.26 2.48 2.95 1.75 1.99 | 289 | 3.07
18-month 4.59 4.78 4.68 3.91 4.22 3.58 3.57 4.59
24-month 6.82 5.38 6.13 | 4.99 4.65 5.79 4.81 4.92
Creatinine

[Lmol/l]

6-month 44 46 47 47 53 55 56 62
12-month 50 43" a4y 50 56 59 65" 68"
18-month 59 59 63 719 63 65 56 43"
24-month 62 99 70 59 64 67 66 73Y
Potassium

[mEqg/l]
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Dose group levels [ppm]
Males Females

Parameter 0 100 500 1200 0 100 500 1200
6-month 4.28 4.38 4.18 4.43 4.14 3.90 4.00 3.87
12-month 4.04 3.91 4.12 3.89 3.77 3.97 3.63 3.62
18-month 3.95 3.85 3.90 3.80 3.63 3.58 3.52 3.38
24-month 399 | 495 | 478 | 464 4.62 4.76 4.89 4.43

1) statistically significant (Dunnett’s test; lewlsignificance: p €0.05)

Urinalysisshowed no evidence of treatment-related effects.

At sacrifice, there were no statistically signifit@rgan weight changeghen compared to controls
with the exception of a significant decrease ofdhsolute weight of epididymides (males of the mid
dose group): However, this finding was not regaraedelevant since no dose relationship was
evident.

Macroscopic examinatioof animals found dead or moribund during the stoisbwvided a significant
increase in the incidence of consolidation of thegk (males of the highest dose group)
microscopically identified to be caused by suppueabronchopneumonia. In all dose group animals
sacrificed at study termination, no treatment szlajross pathological changes were evident.

Histological evaluationAnimals terminally sacrificed including animalaufad dead and sacrificed
moribund showed following histological changes @mawoplastic findings) to be statistically
significant increasedColon (lymphoid hyperplasia: females of the highest dgreeip),lungs
(suppurative bronchopneumonia in males and fenudige highest dose groupgsteqatrophy of
seminiferious tubules of males of the highest dpsep) andectum(lymphoid hyperplasia of males
of the mid and high dose group). The relevant figdiwith respect to histology are summarised in
table below.

Table 68: Chronic dietary dose study in rats: releant histological findings (number of
animals affected) after 24 months of treatment (amnals terminally sacrificed including animals
found dead and sacrificed moribund)

Dose group levels [ppm]
Males Females

Parameter 0 100 500 1200 0 100 500 1200
Colon:

lymphoid 4/50 | 0/50 1/50 | 7/50 | 0/50 | 0/50 2/50 | 7/50Y
hyperplasia

Lungs:

suppurative 10/50 | 6/50 | 11/50 | 22/50P | 6/50 | 5/50 | 9/50 | 15/5("
broncho-

pneumonia
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Dose group levels [ppm]
Males Females
Parameter 0 100 500 1200 0 100 500 1200
Testes:
atrophy of 4/50 | 6/50 | 6/50 | 12/50P - - - -
seminiferous
tubules
Rectum:
lymphoid 1/50 2/50 | 7/50Y | 8/50Y | 3/50 | 0/50 | 0/50 | 2/50
hyperplasia
1) statistically significant (Z-test; level of sifinance: p_<0.05)

Concerning the number of rats with benign and/dignant neoplasmand rats with
metastatic/infiltrative neoplasms, the only statadty significant increase was observed for
malignant neoplasms in males of the mid dose gfoupd dead or moribund sacrificed; however,
this finding was not considered relevant sinceiticelence in the high dose group males was of no
statistical significance and no dose-relationshipvident. For combined subgroup animals (i.e.
animals found dead and moribund plus animals seedifat study termination), the following
incidences of neoplasms were found to be increasthddose but revealed no statistically
significance: liver (adenocarcinoma — females) atedus (adenocarcinoma, adenoma).

Findings with respect to neoplasms are summariséabie below.

Table 69: Chronic dietary dose study in rats: releant histological findings with respect to
neoplasms (number of animals affected/percentage)

Dose group levels [ppm]

Males Females

Parameter 0 100 500 1200 0 100 500 1200

Rats with neoplasms
sacrificed at month 24 19/40 | 10/31 | 6/35 | 11/30 | 19/38 | 21/43 | 23/39 | 20/35
found dead / sacrifice( 3/10 6/19 9/15 5/20 | 11/12 6/7 10/11 | 14/15
moribund
all animals 22/50 | 16/50 | 15/50 | 16/50 | 30/50 | 28/50 | 33/50 | 34/50

Rats with benign
neoplasms

sacrificed at month 24 17/40 | 6/31 4/35 9/30 | 17/38 | 16/43 | 17/39 | 17/35
found dead / sacrifice(¢ 3/10 4/19 4/15 3/20 8/12 a/7 5/11 5/15
moribund
all animals 20/50 | 10/50 | 8/50 | 12/50 | 25/50 | 20/50 | 22/50 | 22/50
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Dose group levels [ppm]
Males Females
Parameter 0 100 500 1200 0 100 500 1200
Rats with malignant
neoplasms
sacrificed at month 24  3/40 4/31 3/35 2/30 9/38 8/43 8/39 6/35
found dead / sacrifice¢ 0/10 2/19 | 7/15° | 2/20 7112 217 7/11 | 11/15
moribund
all animals 3/50 6/50 | 10/50 | 4/50 | 16/50 | 10/50 | 15/50 | 17/50
Rats with
metastatic/infiltrative
neoplasms
sacrificed at month 24 0/40 1/31 1/35 0/30 0/38 1/43 0/39 0/35
found dead / sacrifice¢ 0/10 2/19 0/15 0/20 4/12 217 4/11 6/20
moribund
all animals 0/50 3/50 1/50 0/50 4/50 3/50 4/50 6/50
Liver (adenocarcinoma):
sacrificed at month 24 - - - - - - - -
found dead / sacrifice¢ 0/10 0/19 0/15 0/20 1/12 1/7 2/11 5/15
moribund (8 %) | (14 %) | (18 %) | (33 %)
all animals 0/50 0/50 0/50 0/50 1/50 1/50 2/50 5/50
(2%) | (2%) | (4 %) | (10 %)
Uterus:
adenocarcinoma - - - -
sacrificed at month 24 6/38 5/17 5/15 2/35
(16 %) | (29 %) | (33 %) | (6 %)
found dead / sacrifice 4/12 217 7/11 | 10/15
moribund (33 %) | (29 %) | (64 %) | (67 %)
all animals 10/50 | 7/24 | 12/26 | 12/50
(20 %) | (29 %) | (46 %) | (24 %)
Uterus: - - - -
adenoma 1/38 6/17 1/15 3/35
sacrificed at month 24 (3%) | B5%)| (7 %) | (9%)
0/12 0/7 0/11 1/15
found dead / sacrifice O] O] O] (7 %)
moribund 1/50 6/24 1/26 4/50
all animals on study (2%) | (25%) | (4 %) | (8 %)
1) statistically significant (Z-test; level of siinance: p_<0.05)

Conclusion

Based on reduced body weight and body weight gaimedl as histological findings in different

organs (rectum, lung, testes) tROAEL for males can be set at 100 ppm (equivalenot4.7

ma/kg bw). For females, treatment related effects have bbsarved at 1200 ppm (changes in

haematological and clinical parameter, histologiicalings in colon and lung); therefore, the

NOAEL for females can be set at 500 ppm (equivaiel.6 mg/kg bw).
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Cymoxanil did not reveal any oncogenic potentiatapand including the highest dose level tested.
Effects on testes/ epididymidest 58.8 mg/kg bw/d atrophy of seminiferous tubutetestes.

Mice:

Oncogenicity study with DPX-T3217-113 (Cymoxaniglgeen-month feeding study in mice
ReferenceCox, 1994bReport No. HLR 677-93

Guideline:OECD 451 (1981)

GLP: Yes

The study is scientific valid and acceptable.

Material and Methods:

Groups of 90 male and 90 female mice/dose grougiisiCrl:CD-1®BR mice; source: Charles
River Laboratories Inc., Canada) weighing betwe®i And 28.7 g (age: approximately 56 days)
received diet containing 0, 30, 300, 1500 and 3§ cymoxanil (purity grade of the technical
substance: 97.5 %; batch no. T3217-113) equivatedt 4.19, 42.0, 216 and 446 mg/kg bw/day
(males) and 0, 5.83, 58.1, 298 and 582 mg/kg bw(fdemales), resp. for approximately 18 months
(i.e. 549 days). In order to ensure a maximum nurrabmice exposed to the test substance for a
period that would allow oncogenic effects to be iest, unassigned mice were added to those
groups which lost mice during the first two weekstest: a total of 11 mice were added during this
period. Diets were prepared weekly; the conceminatof cymoxanil in the diet and the homogeneity
were confirmed by analysis: the test compound vessahstrated to be distributed homogeneously.
The stability of the test substance in the diet dedared stable under the storage conditions insed
this study.

Body weightsvere measured once a week during the first 3 nscamld once every other week for
the remainder of the study; food consumpticas determined accordingly. Clinical observatiand
mortality was performed at least once daily; manidband dead rats were given a pathological
examination. In addition, each rat was examineahbmormal behaviour and appearance at every
weighing._Ophtalmoscopical investigationsre conducted prior to selection and grouping @iat
to scheduled sacrifice.

Haematological evaluationvgere conducted on test days 91, 185, 365, 55%4ndmales) as well as
92, 186, 366 and 548 (females), i.e. 3, 6, 12 @ahdnths after initiation of the study: 10 rats per
group and sex were selected for the correspondialyi@ions. Haematological evaluations
comprised number of erythrocytes (RBC), leukocy@BC), platelets, haemoglobin concentration,
haematocrit, relative numbers of neutrophiles, baaarophiles, lymphocytes, atypical lymphocytes,
monocytes, eosinophils, basophils, mean corpusgalame, mean corpuscular haemoglobin and
mean corpuscular haemoglobin concentration asaggilasma protein concentration. Clinical
chemistry and urinalysis have not been performed.

In addition,_biochemical measuremehts/e been performed: 5 mice/sex from each group we
sacrificed on test days 31 or 32 (one month waseadéor hepatic enzyme induction). Livers were
removed, weighed and homogenised. The peroxisaazidn and the microsomal fraction was
analysed for-oxidation activity and cytochrome P-450 conteaspr._Cell proliferationvas

evaluated as well: 5 mice/sex and dose group wapéanted subcutaneousely with a osmotic pump
loaded with 5-bromo-2"desoxyuridine. Three daysrafhplantation, animals were sacrificed and
selected organs (liver and duodenum) sampled amdgoration of 5-bromo-2°desoxyuridine into
the nuclei was visualised immunohistochemicallye €bllected livers from mice of the control and
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high dose group were evaluated for cell prolifenaticells in S-phase) by counting 1000 cells/tissue
The duodenum served as positive control. The nummibeglls in S-phase was expressed as a
percentage of the number of cells counted.

For pathologyall animals found dead, sacrificed in extremisacrificed by design were necropsied.
All animals surviving the 18-month test period weeerificed at termination of the study (i.e.
between test days 553 and 563). The following afssues of all animals sacrificed (including
those which were found dead and the animals dedriar cell proliferation evaluation) were
collected at necropsy: skin, bone marrow, lymphasp@pleen, thymus, aorta, heart, trachea, lungs,
nose, salivary glands, esophagus, stomach, galletativer, pancreas, small intestine, large
intestine, kidneys, urinary bladder, pituitary, tbig gland, parathyroid glands, adrenal glands,
prostate, testes, epididymides, seminal vesiclespmary glands, ovaries, uterus, vagina, brain,
spinal cord, peripheral nerve, skeletal muscle uiersternum, eyes, exorbital lacrimal glands,
harderian glands and select gross lesions. At pegrdrain, heart, liver, spleen, kidneys, adrenals
and testes were weighed. Livers from mice for beémeital evaluation were weighed as well. Tissues
collected from all animals of the control and hagise groups, found dead or were killed in extremis
as well of animals for cell proliferation evaluatiwere_investigated microscopicallyiver, kidneys,
lungs, select gross lesions, stomach, small imestiancreas, testes and epididymides of animals of
the intermediate dose groups were submitted tolbgital examination as well.

Findings:

General observationdl mice (9 animals of the high dose group) wetmdébdead or sacrificed
moribund during the first two weeks of the studye tleath of the animals of the high dose group was
judged to be treatment-related. However, when etatliover the entire study interval of 18 months,
no treatment related effects on the mortality ofenmaice could be observed; for females, a
statistically significant decrease of survival viasnd for the high dose animals. The overall swakiv

is summarised in the following table:

Table 70: Overall survival for male and female mie after 18 months of dosing (% survival)
Dose group levels [ppm]
Sex 0 30 300 1500 3000
% survival males 67 70 78 65 73
females 69 76 78 74 579
1) statistically significant (Cochran-Armitage tretedt; p_<0.05)

With respect to clinical observatigrtbe incidences of pallor, stained fur, “weakneasd “hunched
over” were statistically significant increased foales and females of the highest dose group; these
findings were considered treatment-related. Finglingh respect to clinical observations are
summarised in table below.

Table 71: Relevant clinical observations in malerad female mice receiving technical
cymoxanil over a period of approx. 18 months (numhbeof animals affected/number of animals
investigated)

Clinical observation Dose group levels [ppm]

0 30 300 1500 3000
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3 ? 3 ? 3 ? 3 ? 3 ?
Stained fur 0/90 | 1/90 | 2/90 | 0/90 | 3/90 | 2/91 | 4/90 | 3/91 | 6/90Y | 2/98
Pallor 2/90 | 6/90 | 4/90 | 11/90| 5/90 | 3/91 | 6/90 | 6/91 | 9/90" | 24/98"
Weak 1/90 | 5/90 | 1/90 | 6/90 | 0/90 | 1/91 | 3/90 | 4/91 | 3/90 | 21/98"
Hunched over 9/90 | 3/90 | 6/90 | 8/90 | 6/90 | 6/91 | 10/90| 3/91 | 6/90 | 23/98"
1) statistically significant (Cochran-Armitage tretast; level of significance: p 8&05)

Body weightand body weight gain of males and females (twbdsgjdose groups) were found to be
significantly reduced when compared with contrélsod consumptionf treated mice was
comparable with the food intake of control groupraals (no statistical analysis has been
performed). The results with respect to body weighty weight gain and food consumption are
summarised in table below.

Table 72: Mean body weights, body weight gains anfdod consumption after approx. 18
months of treatment

Dose group levels [ppm]
Parameter Sex 0 30 300 1500 3000
Body weight [g] Males 41.7 41.2 40.3 38.6" 37.1%
females 34.2 34.1 34.7 32.29 31.29
Body weight gain [g] Males 10.2 9.4 8.6 6.7 5.3Y
females 11.3 11.2 11.4 9.6" 8.3"
Food consumption [§] | Males 5.6 5.6 5.5 5.4 5.3
Femaleg 5.8 5.9 5.9 5.8 5.6
1) statistically significant (ANOVA and Dunnett’s tektvel of significance: p €.05)
2) no statistical analysis performed

Ophthalmoscopic examinationsvealed no substance related effects in all dsiteated.

Investigations with respect to haematol@ippwed statistically significant changes with egtgo
erythrocyte number and haemoglobin (highest dosepymales) accompanied by increased MCV;
MCYV was statistically significant increased in nsatd the two intermediate dose levels as well but
not considered relevant, because no changes itia@ddihaematological parameters were evident at
these dose levels. Lymphocytes in males were fooibe statistically significant reduced in the
highest dose group as well as in the two low desag This finding was explained to be a
secondary effect of stress associated with depatdssgy weight gain. For females, the only
statistically significant change could be obserfiggdhe high dosed animals regarding MCHC.
Findings are summarised in table below.
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Table 73: Chronic dietary dose study in mice: releant haematological findings (group
mean values) after 3, 6, 12 and 18 months of treatmt

Dose group levels [ppm]

Males Females

Parameter 0 30 300 | 1500 | 3000 0 30 300 | 1500 | 3000

RBC
[x 10° /ul]

3-month 9.27 | 943 | 954 | 931 | 878 | 9.06 | 9.11 | 8.84 | 885 | 9.03

6-month 880 | 9.19 | 9.10 | 9.08 | 855 | 9.02 | 9.63 | 9.27 | 9.38 | 9.05

12-month 858 | 841 | 860 | 871 | 842 | 862 | 890 | 854 | 834 | 8.78

18-month 9.01 | 860 | 827 | 830 | 6.99" | 8.03 | 8.41 | 7.88 | 7.97 | 8.52

Haemoglobin
[g/dl]

3-month 147 | 1565 | 152 | 151 | 149 | 153 | 151 | 14.7 | 14.7 | 1438

6-month 142 | 150 | 146 | 147 | 143 | 149 | 156 | 15.0 | 15.0 | 149

12-month 139 | 130 | 13.7 | 139 | 138 | 145 | 145 | 139 | 136 | 146

18-month 139 | 135 | 131 | 134 | 11.8’ | 134 | 134 | 131 | 13.0 | 13.7

MCV
[fl]
3-month 499 | 51V | 51V | 51V | 529 51 51 51 51 51

6-month 49 49 49 49 50 50 49 49 50 51

12-month 47 48 47 48 48 48 47 47 48 49

18-month 47 48 48 | 507 | 52 50 47 49 49 49

MCHC
[g/dI]

3-month 33 33 32 32 33 33 33 33 33 32
6-month 33 34 33 33 34 34 33 33 33V | 3

12-month 34 32 34 34 35 35 35 35 34 34

18-month 33 33 33 33 33 34 34 34 34 33"

Lymphocytes
[WBC x %]

3-month 6534 | 6393 | 5175 | 6394 | 5799 | 6160 | 4893 | 5809 | 4536 | 4174

6-month 6193 | 4765 | 5473 | 4787 | 4129 | 5914 | 4542 | 4131 | 3268’ | 4784

12-month 5658 | 5358 | 6028 | 5583 | 4222 | 5316 | 3783 | 4540 | 4719 | 3138

18-month | 7013 | 4105’ | 4126” | 5372 | 4269 | 4194 | 5052 | 5189 | 7666 | 4824

1) statistically significant (Dunnett’s pair wisengparison; level of significance:_pG<05)
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2) statistically significant (Mann-Whitney U-tegyvel of significance: p €.05)

Cell proliferation evaluatioshowed that cymoxanil did not induce alterationkepatic cellular
proliferation. Biochemical measuremen¢éyealed no alterations in the rate of hepatioxisomal -
oxidation or the content of hepatic cytochrome B-45

With respect to organ weight changabsolute kidney and brain weight (two high desels) and
testes and heart weight (highest dose groups) iesmaas statistically significant reduced; however,
no significant effect was evident concerning tHatree weight of the organs mentioned. In females,
absolute and relative liver weight showed a siatily significant increase at the two high dose
groups. The relevant organ weights are summarrs&bie below.

Table 74: Absolute and relative mean organ weightafter approx. 18 months of treatment
(final sacrifice)

Dose group levels [ppm]

0 30 300 1500 3000
Organ 3 ? 3 ? 3 ? 3 ? 3 ?

Liver
abs. [g] 1.716| 1.550| 1.784 | 1.521| 1.920| 1.517 | 1.908 | 1.71d | 1.974 | 1.752
rel. [%] 4.680 | 4.958 | 4.815| 4.911| 5.274 | 4.892 | 5.526 | 5.855’ | 5.993 | 6.287

Kidneys
abs.[g] | 0.785| 0.534| 0.796 | 0.529 | 0.777 | 0.537 | 0.725° | 0.49¢P | 0.681" | 0.459
rel. [%] | 2.125| 1.721| 2.152 | 1.721 | 2.148 | 1.749 | 2.109 | 1.687 | 2.067 | 1.653

Heart
abs.[g] | 0.228 | 0.179| 0.231| 0.182 | 0.223 | 0.184 | 0.216 | 0.168’ | 0.201" | 0.162
rel. [%] | 0.616 | 0.580| 0.624 | 0.590 | 0.619 | 0.599 | 0.630 | 0.577 | 0.610| 0.582

Adrenals
abs. [g] 0.008 | 0.014 | 0.009 | 0.013 | 0.007 | 0.013| 0.009 | 0.012 | 0.009 | 0.012
rel. [%6] 0.022 | 0.044| 0.024 | 0.041 | 0.020| 0.043 | 0.025| 0.041| 0.026 | 0.042

Testes

abs. [g] 0.217 0.225 0.206 0.200 0.174
rel. [%] 0.586 0.609 0.572 0.584 0.532
Brain

abs.[g] | 0.496 | 0.503 | 0.503 | 0.506 | 0.496 | 0.502 | 0.477 | 0.476° | 0.457 | 0.468’
rel. [%] | 1.352| 1.633| 1.366 | 1.654 | 1.385| 1.641 | 1.399 | 1.643 | 1.397 | 1.695

1) statistically significant (Dunnett's test; lewdlsignificance: p €.05)

Macroscopic examinationtn males at the top dose, increased incidencematfl and “soft” testes
were observed (see table below; no statisticalarsaperformed). In females no substance-related
effects were evident at any dose level.
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Table 75: Chronic dietary dose study in mice: releant gross pathological findings (number
of animals affected) after 18 months of dosing, res
Dose group levels [ppm]
Males
Parameter 0 30 300 1500 3000

Testes

small 4/80 4/80 4/80 4/80 11/81

soft 2/80 3/80 3/80 4/80 14/81

Histological evaluatiorexhibited statistically significant treatment-teld findings in following
organsLiver of males (300, 1500 and 3000 ppm) and females)(25@ 3000 ppm): apoptosis,
pigment, granuloma, diffuse centrilobular hypertrgpstomachof females (300, 1500 and 3000
ppm): hyperplastic gastropatitgiodenum and jejunuof males and females: cystic enteropathy;
spleenof females (3000 ppm): diffuse atroplnane marrowof females (3000 ppm): congestion;
thymus(females of 3000 ppm): atrophgsteq3000 ppm): bilateral tubular atrophy and
epididymideg300, 1500 and 3000 ppm): tubular dilatation, éased lymphoid aggregate,
oligospermia, focal sperm cyst/cystic dilatatiorn &perm granuloma.

The histological findings are summarised in taldob.

Table 76: Chronic dietary dose study in mice: releant histological findings (number of
animals affected) after 18 months of treatment

Dose group levels [ppm]

Males Females
Parameter 0 30 300 | 1500 | 3000 | O 30 | 300 | 1500 | 3000
Liver:
apoptosis/ 1/80 | 1/80 | 8/80” | 32/80P |38/81"| 18/80| 15/80| 24/80 | 42/81" | 43/88)
pigment/
granuloma

hypertrophy 29/80| 31/80| 45/80P | 63/80H |68/81" | 1/80 | 0/80 | 3/80 | 12/81" | 20/88"
Stomach
hyperplastic 10/80| 8/79 | 18/80 | 13/80 | 15/81 | 11/79| 11/79| 23/79" | 30/81" | 36/88"
gastropathy
Duodenum

cystic entero- 1/80 | 0/80 | 0/80 | 0/79 | 5/80 | 0/78 | 0/77 | 2/79" | 3/81" | 36/88"
pathy
Jejunum
cystic entero- 0/80 | 0/80 | 0/80 | 2/80"7 |11/80P| 0/79 | 0/79 | 0/78 | 9/81Y | 25/68"
pathy
Spleen
diffuse atrophy | 1/80 | 0/33 | 0/29 1/38 | 6/81 | 1/79 | 1/27 | 1/23 | 3/22 | 8/88
Bone marrow

congestion 2/80 | 1/25 | 0/17 1/29 6/81 | 0/79 | 0/18 | 0/17 0/24 9/88”
Thymus
atrophy 0/79 | 0/23 | 0/19 1/28 4/77 | 0/78 | 0/24 | 1/22 1/24 | 10/84
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Dose group levels [ppm]

Males Females

Parameter 0 30 300 1500 | 3000 0 30 300 1500 3000
Testes - - -

tubular atrophy | 18/80| 27/80| 24/80 | 30/80 |40/81"
Epididymides - - -

tubular dilatation| 0/80 | 1/80 | 5/80" | 8/79" |14/81"

aggregate 1/80 | 2/80 | 6/80° | 8/79" |10/81"

lymphoid

(increased)
oligospermia 6/80 | 3/80 | 9/80 | 14/79 |24/81)

(bilateral)

oligospermia 4/80 | 6/80 | 6/80 8/79 |19/81”

(unilateral)

sperm cyst/cystic, 0/80 | 1/80 | 5/80" | 9/79" |21/81"

dilatation

sperm granulomg 0/80 | 1/80 | 0/80 | 7/79" |10/81"
1) statistically significant (Cochran-Armitage trendttdevel of significance: p 8.05)
2) statistically significant (Fisher's exact test,dewf significance: p €©.05)

Concerning carcinogenicity, there was no signifidaarease in the incidence of the total number of
mice bearing neoplasms or the total number of §ipe@oplasms over the 18-month study period in
either sex.

Conclusion

Based on clinical symptoms, reduction of body weggin, organ weight changes and histological
findings in various organs, the NOAEL can be s&0appm (equivalent to 4.19 ma/kg bw in males
and 5.83 mg/kg bw in femalesyymoxanil did not show any oncogenic potentiataipnd including
the highest dose level tested.

Effects on testes/ epididymidest 42.0 mg/kg bw/d and above increased tubulatation, aggregate
lymphoid and sperm cyst/cystic dilatation in epyiiddes; at 216 mg/kg bw/d and above
additionally unilateral and bilateral oligospermaad sperm granuloma in epididymides; at 446
mg/kg bw/d decreased testes weight (small andesiis).

Cancerogenicity study with cymoxanil technical imi§s albino mice
ReferenceKrishnappa, 2002Report No. 2152/96
Guideline:OECD 451 (1981)

GLP:Yes

The study is scientific valid and acceptable.

Material and Methods:

Groups of 50 male and 50 female mice/dose grougitistHsdOla:MF 1 mice; source: Rallis
Research Centre, India) weighing between 19.7 a2l @ (age: approximately 5 weeks) received
diet containing 0, 60, 120, 600 and 1200 ppm cymXpurity grade of the technical substance:
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98.8 %; batch no. 498VF973) equivalent to 0, 98%7,191.4 and 178.3 mg/kg bw/day (males) and 0,
9.5, 18.6, 91.9 and 179.1 mg/kg bw/day (femalesp.rfor 18 months.

Diets were prepared once in 7 days; the conceotr@atf cymoxanil in the diet and the homogeneity
were confirmed by analysis: the test compound vessahstrated to be distributed homogeneously.
The stability of the test substance in the diet dedared stable at room temperature for 7 days.

Clinical observations and mortality were perfornakdly and twice daily, resp. Body weights were
measured at weekly intervals through test weekntiBaace in four weeks for the remainder of the
study; food consumption was determined weekly. @pmscopical investigations were conducted
prior to selection and grouping and at approxinyadell2 and 18 month intervals thereafter.
Furthermore, animals were palpated and observeliywts grossly visible and palpable tumours.
Clinical laboratory investigations were conducted aomprised differential leukocyte coiontly at

9 and 18 months of treatment (neutrophils, lymplkegyeosinophils, basophils and monocytes).

All surviving animals including those found deadlanoribund mice were necropsied. The following
organs of all animals sacrificed were weighed:rligall bladder, kidneys, adrenals, gonads, heart,
spleen, epididymides, uterus and brain. Represeatsamples of the following tissues were saved at
necropsy: salivary gland, esophagus, stomach, dwoagejunum, ileum, cecum, colon, rectum,
pancreas, liver, gall bladder, lungs, trachea,thearta, spleen, mesenteric lymph nodes, supaifici
inguinal lymph nodes, kidneys, urinary bladdertdssepididymides, seminal vesicles, prostate,
ovaries, uterus, brain, thyroid and parathyroiginths, pituitary, adrenals, eyes, femoral muscles,
sciatic nerves, femur with joint, bone marrow, sten, mammary gland, skin, spinal cord, pharynx,
larynx, nose, tumour/mass, harderian gland andsdessons. Tissues from all animals of the highest
dose group, the control group and animals that Weened dead or killed in extremis received a full
histological examinatianAll tissues showing gross lesions, liver, lungd &idney (all treated

groups) as well as the stomach, spleen and o\d@eiemles) of all dose groups were examined
microscopically too.

Findings:

General observation3he overall survival is summarised in the follogitable; the total mortality
and moribundity was not affected by treatment stdose level:

Table 77: Overall survival for male and female mie after 18 months of dosing
Dose group levels [ppm]
Sex 0 60 120 600 1200
Males 64 56 64 76 52
% survival
Females 74 64 76 60 70

With respect to clinical observatignso treatment related clinical signs were evidgrany dose
group.
Body weightand body weight gain of males and females wer&egtad at any dose level. Food

consumptiorwas statistically significant decreased for maled females of the highest dose groups
throughout the study period.

Ophthalmoscopic examinationsvealed no substance related effects in all dsiteated.

Investigations with respect to haematolddifferential leucocyte counts) at the end of tileatment
period showed a statistically significant decreafSgmphocyte percentage as well as a statistically
significant increase of neutrophils percentagetierhigh dose males; no changes were evident for
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the females at study termination (differential lecyte count has only been performed for the high
dose animals and the control group). Findings anensarised in table below.

Table 78: Carcinogenicity study in mice: relevanhaematological parameter — differential
leucocyte count - (group mean values) after 9 andImonths of treatment (animals of the
control and the highest dose group investigated oyl

Dose group levels [ppm]
Males Females
Parameter 0 1200 0 1200
Neutrophils [%]
9-month 49 47 41 46"
18-month 45 52 47 45
Lymphocytes[%)]
9-month 47 50 55 507
18-month 51 44" 50 52
1) statistically significant (Dunnett's test; lewdlsignificance: p €0.05)

At sacrifice, there were no statistically signifit@rgan weight changeghen compared to the
control. Macroscopic examinatiad animals found dead or moribund provided a $icgmt increase
in the incidence of discolouration of the mesegtgmmph nodes (males of the highest dose group)
microscopically identified to be caused by haemageh In animals sacrificed at study termination,
no treatment related gross pathological changelsl tmiobserved with the exception of
thickened/uneven thickening/focal thickening of tiherus of the 120 ppm females without a dose
relationship (see table below):

Table 79: Carcinogenic study in mice: relevant maoscopic findings (number of animals
affected) of animals terminally sacrificed and animals found dead and sacrificed moribund

Dose group levels [ppm]

Males Females

Parameter 0 60 120 | 600 | 1200 0 60 120 | 600 | 1200

Animals found dead or sacrificed moribund

Mesenteric lymph
nodes:
discolouration | 0/18 | 3/22 | 0/18 | 0/12 | 5/24” | 1/13 | 2/19 | 1/12 | 0/20 | 2/15

Animals terminally sacrificed
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Dose group levels [ppm]

Males Females

Parameter 0 60 120 | 600 | 1200 0 60 120 | 600 | 1200

Animals found dead or sacrificed moribund

Uterus:
thickened/un- - - - - - 8/37 | 8/31 |18/38’| 10/30| 10/35
even

thickening/
focal
thickening

1) statistically significant (Z-test; level of signance: p_<0.05)

The histological evaluatioshowed following histological changes (non-nedjdaddings) to be
statistically significant increase8tomachdistended glands: females of the 120 ppm group;
glandular hyperplasia: females of all treated gsowph the exception of the 600 ppm animals) and
kidneys(nephropathy in females of the lowest dose grofy@tatistically significant increase was
evident with respect to follicular cysts @¥ariesin females of the highest dose group. The relevant
findings with respect to histology are summarisethble below.

Table 80: Carcinogenic study in mice: relevant hislogical findings (number of animals
affected) after 18 months of treatment (animals teninally sacrificed including animals found
dead and sacrificed moribund)

Dose group levels [ppm]

Males Females

Parameter 0 60 120 600 | 1200 0 60 120 600 | 1200
Stomach

distended 15/50 | 4/50 | 4/50 | 5/50 | 12/50| 8/50 | 14/50 | 17/50" | 10/50 | 13/50
glands

glandular 3/50 | 3/50 | 2/50 | 2/50 | 2/50 | 0/50 | 7/50Y | 8/507 | 2/50 | 5/50P
hyperplasia

Kidneys:

nephropathy 19/50 | 15/50 | 14/50| 9/50 | 2/50 | 4/50 | 11/50Y | 4/50 | 6/50 | 0/50
Ovary:

follicular - - - - - 0/50 0/50 0/50 | 0/50 | 4/50"
cysts
1) statistically significant increased (Z-test;déwf significance: p €©.05)

Concerning the number of mice with benign/malignadplasm®r mice with metastatic/infiltrative
neoplasms no significant increase could be ideatiivhen compared with the control groups. The
number and types of neoplasms noted in mice afaaé groups were considered to be similar in
both treated and control animals and were withatdnical background.

Conclusion
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Based on reduced food consumption in both sexesigds in the differential leukocyte count and
macroscopic findings in mesenteric lymph nodes €s)ahs well as histological alterations of the
ovary in the highest dose group, the NOAEL candies600 ppm (equivalent to 91.4 mag/kg bw for
males and 91.9 mg/kg bw for females)

Cymoxanil did not reveal any oncogenic potentiatmpnd including the highest dose level tested.
Effects on testes/ epididymideso effects up to the highest dose tested (17&/&grbw/d).

4.7.1.2 Repeated dose toxicity: inhalation

No repeated dose inhalation studies are available.

4.7.1.3 Repeated dose toxicity: dermal

Repeated dose dermal toxicity: 28-day study witkKBIB3217-113 (cymoxanil) in rats
ReferenceFinlay, 1996;Report No. HLR 374-96

Guideline:OECD 410 (1981)

GLP:Yes

The study is scientific valid and acceptable.

Material and Methods:

Groups of 5 male and 5 female rats (strain: Cr?BR rats; source: Charles River Laboratories,
North Carolina) weighting between 218 and 300 @ (83 9 weeks) were treated dermally with O,
50, 500 and 1000 mg cymoxanil’kg bw and day (pwgrgde of the technical substance: 97.8 %;
batch no. T3217-113) for 28 consecutive weeksgHily exposure period was approximately 6
hours with the exception of day 3 (2.5 hours).

The dosing pastes were prepared by mixing thestdxsttance with deionised water prior to

treatment; the test material was applied to shaked(back: area to be treated was approximately 10
% of the body surface area) and covered with aysogauze dressing. The rats were further wrapped
with successive layers of plastic wrap, stretchzgaand adhesive bandage. After exposure period,
the bandages were removed and the test substasogashed off with warm water. The stability of
the test substance was confirmed by analysis.

All animals were observed for clinical signs of ity and dermal effects after removal of the test
substance; the animals were further checked foissigiliness, injury or abnormal behaviour. Body
weight was measured twice weekly; food consumptias recorded weekly.

Clinical laboratory evaluations were conducted agy #9: blood samples were taken from all animals
for haematological investigatioisumber of erythrocytes — RBC, leucocytes — WB@ platelets,
haemoglobin, haematocrit, mean corpuscular volunaan corpuscular haemoglobin, mean
corpuscular haemoglobin concentration, relative Imemof neutrophils, lymphocytes, monocytes,
eosinophils and basophils) and clinical chemigttitaline phosphatase, sorbitol dehydrogenase,
glucose, urea nitrogen, calcium, phosphate, bilrutholesterol, creatinine, total protein, albumin
sodium, potassium, aspartate aminotransferasejadland alanine aminotransferase.

At the end of the treatment period, gross necrepsyninatiorhas been performed and the following
organs were weighed: adrenals, kidneys, liver aates. Histological examinationgre performed
on adrenals, aorta, bone with marrow, brain, eyespphagus, stomach, duodenum, jejunum, ileum,

113



CLH REPORT FOR CYMOXANIL

cecum, colon, rectum, heart, kidneys, liver, lungsiph node, ovaries, pituitary, prostate, salivary
gland, skeletal muscle, spinal cord, spleen, tegiisepididymides, thymus, thyroid gland, trachea,
urinary bladder, uterus with vagina, pancreastisamerve, parathyroid glands, seminal vesicles,
sternum, treated dorsal skin, untreated dorsalakéhall gross lesions.

Findings:

General observationg male rat of the 500 mg/kg bw dose group waadalead on test day 13: the
wrapping of this test animal slipped constrictihg taudal part of the body. Therefore, the deathisf
rat is attributed to the constriction and not tp@sure of the test substance.

No clinical signs including dermal response weenssaused by administration of the test substance.
There were no significant changes with respecbttylweightand food consumption.

No statistically significant changes_in haematatafjparameteinave been observed. The only changes
regarding clinical chemistryith statistical significance are decrease of gliobconcentration in males
of all dose groups; since no dose relationshipevatent, this finding is not regarded as toxicobadji
relevant/adverse. Values are summarised in talbsvbe

Table 81: 28 days dermal toxicity study in rats: elevant clinical chemistry findings (group
mean values: 5 animals/sex and dose group) after d8ys of treatment

Dose group levels [mg/kg bw/d]
Males Females
Parameter 0 50 500 1000 0 50 500 1000
Globulin 2.1 1.8" 1.8" 1.8" 2.0 1.8 1.9 1.9
[g/dl]
1) statistically significant (Dunnett-test; levdlsignificance: p_<0.05)

With respect to organ weighta statistically significant increase of absolliiter and kidney weight
of females of the mid dose group could be obseraedhis finding could not be confirmed in
animals of the high dose group, the body weighhgka are not considered to be of toxicological
relevance. The relevant organ weights are sumnahinsible below.

Table 82: Absolute and relative mean organ weight$ animals/sex and dose group) after
28 days of treatment

Dose group levels [ppm]

0 50 500 1000
Organ 3 ? J ? J ? J ?

Liver
abs. [g] 12.175| 8.525 11.215 | 8.516 11.332 | 9.794 | 11.011 | 8.528
rel. [%] 3.415 3.500 3.160 3.625 3.278 3.952 3.236 3.571

Kidneys
abs. [g] 2.942 2.009 3.032 2.076 3.085 | 2.25¢" | 2.997 2.115
rel. [%] 0.826 0.825 0.855 0.884 0.893 0.908 0.884 0.885
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1) statistically significant (Dunnett's test; lewdlsignificance: p €.05)

The macroscopic examinati@md_histological evaluatigorovided no effects of any tissue and organ
of all animals tested caused by treatment withieésesubstance.

Conclusion:

Based on the results of the study provided, ndrreat related effects could be detected in animals
of all dose groups tested. The NOAEL is higher ttienhighest dose administered (1000 ma/kg bw
for males and females)

4.7.1.4 Repeated dose toxicity: other routes

No data on other routes available.

47.1.5 Human information

Based on the documentation submitted by the nntifie health disturbances caused by cymoxanil
have been observed in personnel involved in prochastufacturing and from the formulation plants.
No cases of acute cymoxanil intoxication have begorted and also no specific clinical signs are
expected from acute and/or accidental exposurerwahs.

4.7.1.6 Other relevant information

No other relevant information
4.7.1.7 Summary and discussion of repeated dose toxicity

4.7.1.8 Summary and discussion of repeated dose toxicityniilings relevant for
classification according to DSD

Based on the results of all subchronic and chrmxiity studies, effects on testes/epididymides
caused by cymoxanil technical are evident in raise and dogs:

Rats:

* Inthe 28 days dietary study in rgamesh, 1999aanimals of the two highest dose levels (260
mg/kg bw/d and 400.3 mg/kg bw/d) in rats showecdges in testes and epididymides wejgbtich
might be linked to the reduction in body weight dradly weight gain that occurred at the two higher
dose groups. However, no histology has been peddimthis study.

* In a90 days dietary rat stu@ylalek, 1992, at 47.6 mg/kg bw/d bilateral elongate spermatid
degeneration in testegs already observed At 102 mg/kg bw/d and abosease of testes weight
of animals had been accompanied by histologicat@bs in testes and epididymidesultinucleated
spermatids, cell debris, hypospermia).

* In asecond 90 days dietary rat stiigyamesh, 1999bthe_macroscopic examinatignovided no
information on damage to organ and tissues caugétkeltest substance; with respect to
histopathologyno test substance related changes in testegatidyanides have been shown up to
174.3 mg/kg bw/d.
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* In afirst 2 years dietary rat stufyox, 1994a), histological findings with respect to testes
(statistically significant elongate spermatid degyatior) were observed at 30.3 mg/kg bw/d,
whereas the relative testes weight was increasgdtatistically significant increase of
multinucleated spermatids observed at 90.1 mg/kigl.b&dditionally it should be noted that at 700
ppm (30.3 mg/kg bw/d males and 38.4 mg/kg bw/d fes)aand above, both males and females
showed statistically significant retina degeneratio

* In asecond 2 years dietary rat stiiihalleshappa, 2003 histological findings with respect to
testes (atrophy of seminiferous tubylegre observed at 58.8 mg/kg bw/d.

Mice:

* Inthe 28 days dietary study in mi@aishnappa, 1999a), no effects on testes/epididymides caused
by cymoxanil technical were evident. However, i&tdlogy has been performed in this study.

* Inthe 90 days dietary mice stufirishnappa, 1999 the only histopathological finding were
vacuolar changes of liver cells; no effects one®/stpididymides were evident up to the highest dose
tested 256.6 mg/kg bw/d.

* In the first_ 18 months dietary mice stu@@ox, 1994b), at 3000 ppm (446 mg/kg bw/d) testes
weight was statistically significantly lower (smalhd soft testes were observed) and tubular atrophy
was statistically increased. However, already &t &0m (42 mag/kg bw/d) tubular dilation, aggregate
lymphoid and sperm cysts/cystic dilation of epididgles were statistically significantly increased

At 1500 ppm (216 mg/kg bw/d) and above, additignatatistically significantly increased unilateral
and bilateral oligospermia and sperm granulomaidigymides were observed.

* Inthe second 18 months dietary mice st(ighnappa, 2002), no effects on testes/epididymides
caused by cymoxanil technical were evident up ¢éohtighest dose tested (178.3 mg/kg bw/d).

Dogs:

* Inthe first 90 days dogtudy Tompkins, 1993 “small” testes, reduced epididymides weight as
well as aspermatogenesigre reported at a dose level of 500 ppm (10.56&aniow/d).

* Inthe second 90 days dstudy {/enugopala, 1999), no effects on testes/epididymides caused by
cymoxanil technical were evident up to the higlueste tested (14.2 mg/kg bw/d).

* Inthe first 1 year dodietary studyompkins, 1994) the highest dose administered (200 ppm; 5.7
mg/kg bw/d) was much lower than the “effect dosethe 90 days study. In this study, no effects on
testes/epididymides caused by cymoxanil techniesévevident.

* Inthe second 1 year dagudy Teunissen, 200Q3pathological examination exhibited atrophy of
testes in 2 out of 4 dogs at 2.8 mg/kg bavdl above (3 from 4 animals at 5.6 mg/kg bw/d).
Additionally, at 200 ppm_(5.6 mg/kg bw)/deduced size of testis as well as reduced dize o
epididymides and thickened epididymidesre observed in one of 4 animals. The histoldgica
findings comprised atrophic changes of testes amtidymides (seminiferous cell debrig)1 of 4
dogs.

The effects observed in subchronic and chroniciesud rats, mice and dogs are summarised in table
below:
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comparison to cut off vales

Table 83:
Species  Study
duration
Rat 28 days
Rat 90 days
Rat 90 days
Rat 2 years
Rat 2 years
Mouse 28 days
Mouse 90 days
Mouse 18
months

Dose and effects on testes and epidydimes

- at 400.3 mg/kg bw/d signifantly irsed 150
relative testes weight

- at 260 mg/kg bw/d and above significantly
increased epididymides weight

- no histopathological examination performed

- at 47.6 mg/kg bw/d and above bilatera 50
elongate spermatid degeneration

- at 102 mg/kg bw/d and above signifantly
increased relative testes weight,
multinucleated spermatids in testes, cell
debris and multinucleated spermatids in
epididymides

- at 224 mg/kg bw/d bilateral hypospermia

- no effects on weight of testes and 50
epidydimes and no histopathological findings
up to highest dose tested (174.3 mg/kg bw/d)

- at 30.3 mg/kg bw/d and above elengat 25 *
spermatid degeneration

- at 90.1 mg/kg bw/d additionally
multinucleated spermatids and significantly
increased testes weight

- at 58.8 mg/kg bw/d atrophy of seraioifis 25 *
tubules in testes

- No testes/ epididymides weight oreds 150
no histopathological examination conducted

- No effects on testes weight and 50
histopathology

- Epididymides weight was not measured and
no histopathological examination conducted

- at 42.0 mg/kg bw/d and above increased 25 *
tubular dilatation, aggregate lymphoid and
sperm cyst/cystic dilatation in epididymides;

- at 216 mg/kg bw/d and above additionally
unilateral and bilateral oligospermia and
sperm granuloma in epididymides;

- at 446 mg/kg bw/d decreased testes weight
(small and soft testes)

Cut oéflwe
R 48/22 (67/548/EC)
[mg/kg bw/d]

Summary of effects observed on testegdididymides in rats, mice and dogs in

Effects Reference

would

trigger

Only Ramesh,

supporting 1999a

information

R48/22 Malek, 1992

- Ramesh,
1999b

Supporting R Cox, 1994a
48/22 but

above cut off

values

Supporting R Malleshappa,
48/22 but 2003

above cut off

values

Can notbe Krishnappa,
concluded 1999a

- Krishnappa,
1999b

(but no

information

on

epididymides

available)

Supporting R Cox, 1994b
48/22 but

above cut off

values
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Species Study  Dose and effects on testes and epidydimes Cut offlue Effects Reference
duration R 48/22 (67/548/EC) would
[mg/kg bw/d] trigger
Mouse 18 -No effects on testes and epididymides up to25 * - Krishnappa,
months  the highest dose tested (178.3 mg/kg bw/d) 2002
Dog 90 days - At 10.56 mg/kg bw/d aspermatogeimsks  ? ** R 48/22 Tompkins,
out of 4 dogs _ 1993
(supporting
information)
Dog 90 days - No effects on testes/ epididymidetotpe  ? ** - Venugopala,
highest dose tested (14.2 mg/kg bw/d) 1999
Dog 1 year - No effects on testes/ epididymidesoufpe  ? ** - Tompkins,
highest dose tested (5.7 mg/kg bw/d) 1994
Dog 1 year - At 2.8 mg/kg bw/d and above atrophy of ? ** R 48/22 Teunissen,
testes; . 2003
(supporting
- at 5.6 mg/kg bw/d additionally reduced size information)

of testes, reduced size of epididymides,
atrophy of epididymides, thickened
epididymides and seminiferous cell debris in
epididymides

* For extrapolation from subchronic to chronic saglin rodents regarding cut off values for effemtserved, different
approaches were found: whereas in the ECBI/64/06stDlimits for classification with R48 based on siejudies”,

2006, the cut off value for chronic studies in natdeof 6.25 mg/kg bw/d is found, in the REACH guida on

information requirements and chemical safety assest chapter R8 is stated that factor of 2 shbaldpplied resulting
in the cut off value of 25 mg/kg bw/d in chroniadies in rodents.

** For cut off values in dog studies, the only dahle document is ECBI/64/06 “Dose limits for clidisation with R48
based on dogs studies”, 2006. In this documestptroposed that the cut off values for dog studiesild be below the
limit dose for the rat, but no further informatienfound. Since no cut off values for dog studies available until now,
we took the information from dog studies just aspgrting information for proposal of R48/22.
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4.7.1.9 Comparison with criteria of repeated dose toxicityfindings relevant for
classification according to DSD

The effects in testes mentioned have been obsemee80 days toxicity study in rats at dose levels
of 47.6 mg/kg bw (testes) as well as 102 and 224kgnigw (testes and epididymides). However,
findings in testes and epididymides were also entidethe 90 days dog study at dose levels of 10.56
mg/kg bw and in the 1 year dog study at 2.8 mgikgdbtoo. In the chronic rat studies the effects on
testes were observed at 30.3 and 58.8 mg/kg bwittei chronic mice study histological effects on
epididymides were observed at 42 mg/kg bw/d.

Although the respective findings were not seen isbastly in all relevant studies, adverse effects o
testes/epididymides are clearly evident in ratgenaind dogs after subchronic and chronic
administration of cymoxanil.

Since rat and mice are the species on which tHecotaff values for repeated exposure according to
Directive 67/548/EC_(60 mg/kg bw/d from subchronic studies) are basedconsideiXn, R48/22

to be appropriate for cymoxanil. The effects obsdrin dogs, for which no cut off values are stated
in the Directive, would support this proposal.

During the PRAPeR meeting 2008, there was a dismusdout classification with Repr. Cat 3, R62
“Possible risk of impaired fertility” based on testeffects. It was noted that fertility was noeatéd

in the multigeneration study therefore classifisatwith Repr. Cat 3, R62 was not considered
appropriate but the final discussion would be URALC experts.

4.7.1.10 Conclusions on classification and labelling of refed dose toxicity findings
relevant for classification according to DSD

Based on effects observed in testes and epididgmideats below the cut of value of50 mg/kg
bw/d from subchronic studies and supported by singffects observed in mouse (chronic) and dog
studies (subchronic), classification and labellsn, R48/22seems to be warranted for cymoxanil

4.8 Specific target organ toxicity (CLP Regulation) — epeated exposure (STOT RE)

4.8.1 Summary and discussion of repeated dose toxicitynilings relevant for classification as
STOT RE according to CLP Regulation

Based on the results of all subchronic and chrimxiity studies, effects on testes/epididymides
caused by cymoxanil technical are evident in raise and dogs:

Rats:

* Inthe 28 days dietary study in rgamesh, 1999aanimals of the two highest dose levels (260
mg/kg bw/d and 400.3 mg/kg bw/d) in rats showedcges in testes and epididymides wejgtttich
might be linked to the reduction in body weight dadly weight gain that occurred at the two higher
dose groups. However, no histology has been peddimthis study.

* In a90 days dietary rat stu@ylalek, 1992, at 47.6 mg/kg bw/d bilateral elongate spermatid
degeneration in testegs already observed At 102 mg/kg bw/d and abowease of testes weight
of animals had been accompanied by histologicat@bs in testes and epididymidesultinucleated
spermatids, cell debris, hypospermia).
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* In asecond 90 days dietary rat stBgmesh, 1999bthe_ macroscopic examinatipnovided no
information on damage to organ and tissues caugéieltest substance; with respect to
histopathologyno test substance related changes in testegafidyenides have been shown up to
174.3 mg/kg bw/d.

* In afirst 2 years dietary rat stufyox, 1994a), histological findings with respect to testes
(statistically significant elongate spermatid degyatior) were observed at 30.3 mag/kg bw/d,
whereas the relative testes weight was increasgdtatistically significant increase of
multinucleated spermatids observed at 90.1 mg/kigl.b&dditionally it should be noted that at 700
ppm (30.3 mg/kg bw/d males and 38.4 mg/kg bw/d fes)aand above, both males and females
showed statistically significant retina degeneratio

* In asecond 2 years dietary rat stiiflalleshappa, 2003 histological findings with respect to
testes (atrophy of seminiferous tublle®re observed at 58.8 ma/kg bw/d.

Mice:

* Inthe_28 days dietary study in mi@gishnappa, 1999a), no effects on testes/epididymides caused
by cymoxanil technical were evident. However, n&tdlogy has been performed in this study.

* Inthe 90 days dietary mice stufirishnappa, 1999 the only histopathological finding were
vacuolar changes of liver cells; no effects one®®pididymides were evident up to the highest dose
tested 256.6 mg/kg bw/d.

* In the first_ 18 months dietary mice stu@@ox, 1994b), at 3000 ppm (446 mg/kg bw/d) testes
weight was statistically significantly lower (smalhd soft testes were observed) and tubular atrophy
was statistically increased. However, already &t &0m (42 mag/kg bw/d) tubular dilation, aggregate
lymphoid and sperm cysts/cystic dilation of epididgtes were statistically significantly increased

At 1500 ppm (216 mg/kg bw/d) and above, additionatatistically significantly increased unilateral
and bilateral oligospermia and sperm granulomaidigymides were observed.

* Inthe second 18 months dietary mice st(ighnappa, 2002), no effects on testes/epididymides
caused by cymoxanil technical were evident up ¢éohlighest dose tested (178.3 mg/kg bw/d).

Dogs:

* Inthe first 90 days dogtudy Tompkins, 1993 “small” testes, reduced epididymides weight as
well as aspermatogenesigre reported at a dose level of 500 ppm (10.56&aniow/d).

* Inthe second 90 days dstudy {/enugopala, 1999), no effects on testes/epididymides caused by
cymoxanil technical were evident up to the higlieste tested (14.2 mg/kg bw/d).

* Inthe first 1 year dodietary studyompkins, 1994) the highest dose administered (200 ppm; 5.7
mg/kg bw/d) was much lower than the “effect dosethe 90 days study. In this study, no effects on
testes/epididymides caused by cymoxanil techniesevevident.

* Inthe second 1 year dagudy Teunissen, 200Q3pathological examination exhibited atrophy of
testes in 2 out of 4 dogs at 2.8 mg/kg bavdl above (3 from 4 animals at 5.6 mg/kg bw/d).
Additionally, at 200 ppm_(5.6 ma/kg bw)/deduced size of testis as well as reduced dize o
epididymides and thickened epididymidesre observed in one of 4 animals. The histoldgica
findings comprised atrophic changes of testes amtidymides (seminiferous cell debrig)1 of 4
dogs.
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The effects observed in subchronic and chroniciesud rats, mice and dogs are summarised in table
below:
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comparison to cut off values

Table 84:
Species  Study
duration
Rat 28 days
Rat 90 days
Rat 90 days
Rat 2 years
Rat 2 years
Mouse 28 days
Mouse 90 days
Mouse 18
months

Dose and effects on testes and

epidydimes

- at 400.3 mg/kg bw/d signifantly
increased relative testes weight

- at 260 mg/kg bw/d and above
significantly increased epididymides

weight

- no histopathological examination

performed

- at 47.6 mg/kg bw/d and above

bilateral elongate spermatid
degeneration

- at 102 mg/kg bw/d and above
signifantly increased relative testes
weight, multinucleated spermatids in
testes, cell debris and multinucleated

spermatids in epididymides

- at 224 mg/kg bw/d bilateral

hypospermia

- no effects on weight of testes and
epidydimes and no histopathological
findings up to highest dose tested

(174.3 mg/kg bw/d)

- at 30.3 mg/kg bw/d and above
elongate spermatid degeneration

- at 90.1 mg/kg bw/d additionally
multinucleated spermatids and
significantly increased testes weight

- at 58.8 mg/kg bw/d atrophy of
seminiferous tubules in testes

- No testes/ epididymides weight
measured, no histopathological

examination conducted

- No effects on testes weight and

histopathology

- Epididymides weight was not
measured and no histopathological

examination conducted

- at 42.0 mg/kg bw/d and above
increased tubular dilatation, aggregate
lymphoid and sperm cyst/cystic

Cut off
value Cat 1
STOT RE
(1272/2008)
[mg/kg
bw/d]

<30

<10

<10

<30

<10

<5

Cut off
value Cat 2
STOT RE

(1272/2008)
[mg/kg
bw/d]

< 300

<100

<100

<50

<50

<300

<100

<50

Summary of effects observed on testegdididymides in rats, mice and dogs in

Effects Reference
would

trigger

Cat 2 STOT Ramesh,
RE 1999a

(supporting
information)

Cat 2 STOT Malek, 1992
RE

- Ramesh,
1999b

Cat 2 STOT Cox, 1994a
RE

Cat 2 STOT Malleshappa,

RE ? 2003
Can not be Krishnappa,
concluded 1999a
- Krishnappa,
1999b
(but no
information
on
epididymides
available)

Cat2 STOT Cox, 1994b
RE
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Species Study  Dose and effects on testes and Cut off Cut off Effects Reference
duration epidydimes value Cat1 value Cat2 would
STOTRE STOTRE  trigger
(1272/2008)
[mg/kg (1272/2008)
bw/d] [mg/kg
bw/d]

dilatation in epididymides;

- at 216 mg/kg bw/d and above
additionally unilateral and bilateral
oligospermia and sperm granuloma in
epididymides;

- at 446 mg/kg bw/d decreased testes
weight (small and soft testes)

Mouse 18 -No effects on testes and epididymides< 5 <50 - Krishnappa,
months  up to the highest dose tested (178.3 2002
mg/kg bw/d)
Dog 90 days - At10.56 mg/kg bw/d ? ? Cat2 STOT Tompkins,
aspermatogenisis in 2 out of 4 dogs RE 1993
(supporting
information)
Dog 90 days - No effects on testes/ epididymides up ? - Venugopala,
to the highest dose tested (14.2 mg/kg 1999
bw/d)
Dog 1 year - No effects on testes/ epididymides up ? - Tompkins,
to the highest dose tested (5.7 mg/kg 1994
bw/d)
Dog 1 year - At 2.8 mg/kg bw/d and above atrophg ? Cat2 STOT Teunissen,
of testes; RE 2003
(supporting
information)

- at 5.6 mg/kg bw/d additionally
reduced size of testes, reduced size of
epididymides, atrophy of epididymides,
thickened epididymides and
seminiferous cell debris in
epididymides
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4.8.2 Comparison with criteria of repeated dose toxicityfindings relevant for classification
as STOT RE

The effects in testes mentioned have been obsemee@0 days toxicity study in rats at dose levels
of 47.6 mg/kg bw (testes) as well as 102 and 224kgnigw (testes and epididymides). However,
findings in testes and epididymides were also entidethe 90 days dog study at dose levels of 10.56
mg/kg bw and in the 1 year dog study at 2.8 mgfkgbtoo. In the chronic rat studies the effects on
testes were observed at 30.3 and 58.8 mg/kg bwittei chronic mice study histological effects on
epididymides were observed at 42 mg/kg bw/d.

Although the respective findings were not seen isbastly in all relevant studies, adverse effects o
testes/epididymides are clearly evident in ratgenaind dogs after subchronic and chronic
administration of cymoxanil.

Since rat and mice are the species on which tHecotaff values for repeated exposure according to
Regulation 1272/2008 (STOT RE 2:300 mg/kg bw/d from subacute studies (e.g. devetopat
toxicity studies, 28 days rat study),1€0 mg/kg bw/d from subchronic studies on ratdags), <50
mg/kg bw/d from chronic studies (REACH guidance information requirements and chemical
safety assessment, chapter R8: extrapolation assesdactor of 2 from subchronic to chronic
studies) are based, we consi8&iOT RE Cat. 2, H373to be appropriate for cymoxanil. The effects
observed in dogs, for which no cut off values a@esl in the Regulation, would support this
proposal.

During the PRAPeR meeting 2008, there was a dismusdout classification with Repr. Cat 3, R62
“Possible risk of impaired fertility” (Repr. Cat PI361f ,Suspected of damaging fertility*) based on
testes effects. It was noted that fertility was affected in the multigeneration study therefore
classification with Repr. Cat 3, R62 (Repr. Cati361f) was not considered appropriate but the final
decision would be up to RAC experts.

4.8.3 Conclusions on classification and labelling of refed dose toxicity findings relevant
for classification as STOT RE

Based on effects observed in testes and epididyideats below the cut of values (STOT RE 2: <
300 mg/kg bw/d from subacute studies (e.g. devebtopai toxicity studies, 28 days rat study)1680
mg/kg bw/d from subchronic studies on rat (90 daysh0 mg/kg bw/d from chronic studies
(REACH guidance on information requirements andnubal safety assessment, chapter R8:
extrapolation assessment factor of 2 from subchrémichronic studies)) and supported by similar
effects observed in mouse (chronic) and dog stu@iabchronic), classification and labelling as
STOT RE Cat. 2, H373seems to be warranted for cymoxanil

4.9  Germ cell mutagenicity (Mutagenicity)

Table 85: Summary table of relevant in vitro and in vivo mutagenicity studies

Method | Dose range | Results | Reference
In vitro studies

Reverse mutation assay. ( 0, 31.3, 62.5, 125, 250, 500, negative (+/- S-9 Kato, 1994
typhimuriumTA 100, TA 1535, 1000 and 2000 pg/plat&( mix)

124



CLH REPORT FOR CYMOXANIL

TA 98, TA 1537E. coliwpP2
uvrA)

(OECD 471 and OECD 472)

typhimuriunm) and

0, 313, 625, 1250, 2500 and
5000 pg/plateE. coli

test substance dissolved in
DMSO

Purity: 97.8%

Reverse mutation assay. (
typhimuriumTA 100, TA 1535,
TA 98, TA 1537 and TA 1538)

(OECD 471)

0, 50, 85, 140, 235 and 400

pa/plate
test substance dissolved in

DMSO

negative (+/- S-9
mix)
Purity: 98.8%

Kamath, 1997

Chinese hamster ovary (CHO)
cells/HPRT locus
gene mutation assay

(OECD 476)

0.005, 0.01, 0.05, 0.1, 0.25,
0.50, 0.75, 1.25 and 1.5 mg/mi
(dissolved in DMSO)

negative (+/- S-9
mix)
Purity: 97.5%

Reynolds, 1993

Chinese hamster ovary (CHO)
cells/HPRT locus
gene mutation assay

(OECD 476)

0, 100, 160, 250 and 400 pg/m
(dissolved in DMSO)

negative (+/- S-9
mix)
Purity: 98.8%

Shivaram, 1998

Chromosomal aberration assay if
cultured human lymphocytes

(OECD 473)

0,0.1,0.5,0.75, 0.85, 1.0, 1.25
1.5 mg/ml
(dissolved in DMSO)

, clastogenic (with
and without S-9
mix)

Purity: 97.5%

Covell, 1993

Chromosome aberration assay in
cultured CHO cells

(US EPA-Guideline OPPTS
870.5375)

0, 16, 19, 36, 38, 76 and 81

pa/mi
(dissolved in DMSO)

negative (+/- S-9
mix)
purity: 98.8%

Shivaram, 2000

UDS test on primary rat
hepatocytes

(OECD 482)

0 (solvent control), 5, 10, 50,
100, 250, 500, 750, 1000 and
1500/2000

(dissolved in DMSO)

Positive
Purity: 97.5%

Bentley, 1993

In vivo studies

Micronucleous test in Crl:CD®-
1(ICR)BR mice

(OECD 474)

0, 125, 225, 350/450 mg/kg bw
(suspended in sterile water)

Negative
Purity: 97.5%

Gerber, 1993

Micronucleous test in Swiss albin
mice
(OECD 474)

00, 50, 250, 500 mg/kg bw
(dissolved in 0.5 % aqueous
carboxymethyl cellulose)

Negative
Purity: 98.8%

Geetha Rao, 1999

Chromosome aberration assay in
Sprague-Dawley rats (bone
marrow)

(no specific guideline mentioned if
the study report; study complies
with OECD Guideline 475 (1984))

0, 50, 100, 500 mg/kg bw
(suspended in corn oil)

Negative
Purity: 98%

Cortina, 1982

UDS assay in Crl:CD®Br rats
(hepatocytes; spermatocytes)
(US EPA Pesticide Assessment
Guidelines Subdivision F, 84-2; th
study compiles to a great extend
with OECD Guideline 486)

0, 500, 1000 mg/kg bw
(suspended in 0.5 % methyl
cellulose)

1]

Negative
Purity: 97.5%

Bentley, 1994
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4.9.1 Non-human information

The mutagenic potential of cymoxanil has been assedyin vitro studies (gene mutations in
bacterial and mammalian cells; UDS-test and chrama$ aberrations) and by vivo studies
(micronucleous assay in mice, chromosomal abensiiorats, UDS-test).

49.1.1 Invitro data

Point mutation assay with bacteria

Reverse mutation test (1. study)

Cymoxanil did not show an increase of the numbeeweértant colonies in any of the test strains
tested at concentrations up to the level of toxiwitth or without metabolic activation. An increagi
number of revertant colonies could be observedgusia positive controls (known mutagene agents).
The results of the mutagenicity testing are sumsadrin table below.

Table 85: Summarised results of mutagenicity testg of cymoxanil (number of revertant
colonies inS. typhimuriumand E. coli —two trials each)
Mean revertant colonies (2 replicates/trial and cooentration)
TA 100 TA 1535 TA 98 TA 1537 WP2 uvrA
“g/plate _l) +2) _l) +2) _l) +2) _l) +2) _l) +2)
0 (solvent| 111/10| 91/87 9/7 9/6 19/21]  30/27 5/6 9/1Q 21/21 17/24
control) 8
31.3 117/11 80/88 5/10 6/9 24/19  27/33 5/7 9/8 -/- -/-
1
62.5 118/97| 75/91 6/8 716 21/19  24/36 6/4 7/9 -/- -/-
125 102/10 65/78 10/6 9/6 22124  27/27 Ya 6/9 -/- -/-
5
250 97/105/ 78/70 9/6 8/4 21/19  26/24 4/5 8/9 -/- -/-
313 -/- -/- -/- -/- -[- -/- -/- -/- 14/21 18/24
500 88/93 67/75 5/5 6/6 14/1p 12/21 5/1 8/3 -I- -/-
625 -/- -/- -/- -/- -/- -/- -/- -/- 17/13 18/21
1000 13/15 36/64 0*/0* 1/2 10/07 7/11 2/1 5/1 -/ /- -
1250 -/- -/- - -/- -/- -/- -/- -/- 18/17 18/21
2000 0*/0* 0*/0* 0*/0* 0*/0* 0*/0* | 0*/0* 0*/0* 0*/0 * -/- -/-
2500 -/- -/- -/- -/- -/- -/- -/- -/- 17/13 16/27
5000 -/- -/- -/- -/- -/- -/- -/- -/- 7/11 9/14
Positive control
AF-2% 454/57 -/- -/- -/- 704/53|  -/- -/- -/- 304/44 -/-
3 5 8
NaN;? -/- -/- 622/413 -/- -/- -/- -/- -/- -/- -/-
9-AA® -/- -/- -/- -/- -/- /- 842/852  -/- -/- -/-
2-AA® -/- 663/551 -/- 315/171 -[- | 334/281 -/- 101/112| -/- 399/421
1) without metabolic activation
2) with metabolic activation
3) 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide
4) sodium azide
5) 9-aminoacridine hydrochloride
6) 2-aminoanthracene
*) cytotoxicity
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The results of this study indicate that under @t tonditions used cymoxanil_is not mutagemic
Salmonella typhimuriurandEscherichia coli

Reverse mutation test (2. study)

Cymoxanil did not show a statistically significantrease of the number of revertant colonies with
any of the test strains tested at concentratiorts tipe level of toxicity with or without metabolic
activation. An increasing number of revertant casrcould be observed using the positive controls
(known mutagene agents). The results of the muteigetesting are summarised in table below.

Table 86: Summarised results of mutagenicity testg of cymoxanil (number of revertant
colonies inS. typhimurium —two trials)
Mean revertant colonies (3 replicates/trial and cocentration)
TA 98 TA 100 TA 1535 TA 1537 TA 1538

ug/plate _1) +2) _1) +2) _1) +2) _1) +2) _1) +2)

0 (solvent| 13/11 15/11 | 75/102 77/98 717 8/12 6/7 6/7 6/6 5/7
control)

50 13/9 13/11 | 74/10179/111| 7/7 8/13 5/4 6/6 6/5 4/6
85 10/9 14/11 65/93 65/96 6/9 7114 5/7 6/b 6/6 Al
140 10/10 13/14 67/98  75/8) 6/6 719 5/6 6/pb 5/4 4/6
235 8/10 11/12 52/71 51/81 6/5 5/1 5/4 6 5/6 5/5
400 713 7112 34/46  36/56 4/5 4/5 3/3 3/8 4/4 2/8
Positive control

2-NF 127/19 -/- -/- -/- -/- -/- -/- -/- 83/99 -/-

7
NaN;? -/- -/- 399/44| /- 148/19| /- -/- -/- -/- -/-
3 0

9-AA® -/- -/- /- -/- -/- /- 90/79 -/- -/- -/-
2-AA® -/- 749/545 - 1175 /- 52/54 -/- 74171 -/- 115816
1) without metabolic activation
2) with metabolic activation
3) 2-nitrofluorene
4) sodium azide
5) 9-aminoacridine
6) 2-aminoanthracene

The results of this study indicate that under @t tonditions used cymoxanil_is not mutagemic
Salmonella typhimurium

Gene mutation assay with mammalian cells

Mutagenicity evaluation in the CHO/HPRT assay (1.tsidy)

No significant increases in mutant frequency at@mycentration evaluated (with or without
metabolic activation) and no positive dose relaiop could be observed; an increasing number of
mutant frequencies could be found using the pasitontrols (known mutagene agents). The results
of the mutagenicity testing are summarised in thelew.
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Table 87: Mean number of mutant colonies (means @o replicates per concentration) and
mutation frequency (mutants per 1 x 18 surviving cells) in CHO cells treated with cymoxaii
Without metabolic activation With metabolic activation
1% trial 2" trial 1% trial 2" trial 3 trial
Treatment | M.c.* | M.f** | M.c.* | Mf** | M.c.* | Mf* | M.c.* | Mf* | M.c.* | M.f.**
[mg/ml] *

solvent 0 0 0 0 1.5 1.8 1.5 2.0 3.5 8.3
control
(DMSO)
positive 114 | 132.8| 1645 249.9 | - - - - - -
control
(EMSY)
Positive - - - - 301 | 397 | 158.5|252.4 | 171.5 | 265.2
control
(DMBA?)
0.005 0.5 0.6 35 5.8 - - - - - -
0.01 0 0 0 0 0 0 3.5 4.7 - -
0.05 - - - - 0 0 0 0 - -
0.1 0 0 0 0 0 0 0 0 - -
0.25 0 0 8.5 13.5 5.5 6.8 0.5 0.8 4.7 7.7
0.50 jrEx jrEx 2 3.2 - - - - 12 16.5
0.75 jrEx jrEx jrrx jrEx 0.5 0.6 7 9.8 0 0
1.0 - - - - - R _ ek T
1.25 - - - - - - - - jrEx jrrx
1.5 - - - - 0 0 jrHx jrHx jErx jrHx
* M.c.: number of mutant colonies
* M.f.: mutant frequency
*kx i insufficient cells
1) ethylmethanesulfonate
2) 9,10-dimethyl-1,2-benzanthracene
3) statistically significant when compared to solveontrol (Student’s t-test; p305)

The results of the study in CHO-cells (HPRT-testhat indicate a mutagenic potentisider the
test conditions used.

Mutagenicity evaluation in the CHO/HPRT assay (2.tsidy)

The test substance did not cause a significaneé@ser in the frequencies of mutants compared to
solvent control both in the absence and presenoeetdbolic activation at the tested concentrations.
The positive controls induced a significant inceeasthe mutant frequency when compared to

solvent control. The results of the mutagenicistitey are summarised in table below.
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Table 88: Mean number of mutant colonies (means @o replicates per concentration) and

mutation frequency (mutants per 1 x 18 surviving cells) in CHO cells treated with cymoxai
Without metabolic activation With metabolic activation
1% trial 2" trial 1% trial 2" trial

Treatment
[ug/mi] M.c.* M.f.** M.c.* M.f.** M.c.* M.f.** M.c.* M.f.xx

solvent control 13 19 13 18 8 13 9 13

(DMSO)

positive control 161 304 257 451 - - - -

(EMSY)

Positive control - - - - 114 224 137 263

(benzo(a)pyrene

100 13 25 13 20 8 17 13 21

160 17 27 8 16 8 17 5 11

250 10 26 3 7 7 14 8 14

400 7 26 11 31 6 14 13 25

* M.c.: number of mutant colonies

* M.f.: mutant frequency

1) ethylmethanesulfonate

The results of the study in CHO-cells (HPRT-testhat indicate a mutagenic potentisider the
test conditions used.

Chromosomal mutation assay with mammalian cells

Chromosome aberrations in human lymphocytes

Under non-activated conditions, the percentagdnbanal cells was statistically significant
increased for both trials at 1.5 mg/ml; for 1.25migthe statistical significance was shown only for
trial 2. The abnormal cells show chromatid breakspmatid exchanges as well as chromosome
breaks.

With metabolic activation, statistical significantrease of abnormal cells could be observed for th
three highest dose groups of both trials; the aliens found include chromatid and chromosome
breaks. Dose —related trends have been detectdidiials.

The positive controls showed distinct increasestiafctural chromosome aberrations. The results of
the mutagenicity assay is summarised in table helow

Table 89: Mean % cells (duplicate cultures per cotentrate; 50 cells from each replicate)
with chromosomal aberrations in cultured lymphocytes treated with cymoxanil

Mean % cells with aberrations (50 cells per replicte)

Without metabolic activation With metabolic activation
Treatment [mg/mi] 1% trial 2" trial 1% trial 2" trial
solvent control 5.0 0.0 0.0 1.0
(DMSO)
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Mean % cells with aberrations (50 cells per replicte)
Without metabolic activation With metabolic activation

Treatment [mg/mi] 1% trial 2" trial 1% trial 2" trial
positive control 26.0" 28.0¢ - -
(mitomycin C)

Positive control - - 25.0) 40.0°
(cyclophosphamid)

0.1 3.0 0.0 2.0 3.0
0.5 3.0 - 1.0

0.75 6.0 - 4.0 -
0.85 - 2.0 - 8.8
1.0 11.0 - 10.9 -
1.25 5.0 14.8 13.0 13.0°
1.5 13.90 17.00 12.0 26.0°
1) statistically significant when compared to solveontrol (Fisher Exact Test;_pG05)

The study in human lymphocytes showed positivelt®sndicating that the test substance induces
chromosomal aberratioms cultured mammalian somatic cells.

Chromosome aberration in Chinese hamster ovary call

Under non-activated conditions as well as afteraln@tic activation, no statistically significant
increase of aberrant metaphases (including andiéixg) gaps) were found in both trials at any
concentration tested.

The positive controls showed distinct increasestiafctural chromosome aberrations. The results of
the mutagenicity assay is summarised in table helow

Table 90: Mean % cells (quintuplicate cultures per conceatra00 cells from each
concentration) with chromosomal aberrations inugeld CHO-cells treated with cymoxanil

Mean % cells with aberrations (200 cells per concérate)
Without metabolic activation With metabolic activation
1% trial 2" trial 1% trial 2" trial
with without with without with without | with without
Treatment [ug/ml] | gaps gaps gaps gaps gaps gaps gaps gaps

solvent control 1 0 0 0 5 4 1 0
(DMSO)
positive control Y& 69" 115Y 91V - - - -

(ethylmethane-
sulphonate)

Positive control - - - - 82" 70" 1219 108"
(cyclophosphamid)

16 - - 4 4 - - 1 1
19 7 4 - - 2 0 - -
36 - - 2 1 - - 4 0
38 3 2 - - 1 1 - -
76 1 0 - - 2 2 - -
81 - - 5 4 - - 2

1) statistically significant when compared to solveontrol (Fisher Exact Test;_pG05)

The results of this study indicate that under thst ttonditions used cymoxanil did not induce
chromosome aberrations CHO-cells.
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DNA effect assay with mammalian cells

Unscheduled DNA synthesis assay in primary rat hepacytes

According to the evaluation criteria, UDS was ingdi@t concentrations of 5, 10, 50, 100, 250 and
500 pg/ml (first trial) and 5, 10, 100 and 250 plgfsecond trial). Statistical analysis showed ttat
each concentration mentioned above the NNG couststaistically significant increased when
compared to solvent control with the exceptionod outlier. Dose related responses occurred
between 5 and 250 pg/ml (first trial) and 5 and u@@0ml (second trial). At 500 pg/ml (first trialpe
250 pg/ml (second trial) the UDS response declatgthuted to cytotoxicity of the test substance:
cytotoxicity assessment as determined by an etavafi LDH activity could not shown for trial 1 in
any of the test article concentrations of triaFar the second trial, cytotoxicity was evident @05
pg/ml and above. The positive controls showedstiedilly significant increases of the UDS
response. The results of the mutagenicity asssiymsmnarised in table below.

Table 91: Mean net nuclear grains/cells (25 celfsom duplicate cultures/concentration) in
cultured primary rat hepatocytes treated with cymoanil

Mean net nuclear grains/cell

Treatment [ug/ml] 1% trial 2" trial
0 (solvent control) -12.4 -13.3
5 21.% 8.1
10 77.8) 11.2)
50 28.1Y -9.6
100 48.4) 17.8"
250 62.5) 5.7
500 18.2 -6.8
2-AAF (0.02ug/miy 39.8 28.9"
2-AAF (0.2 pg/mly 56.6" 45.19

1) statistically significant when compared to soltveontrol (ANOVA; p_<0.05)
2) positive control: 2-AAF (2-acetylaminofluorene)

The results of this study indicate that under #@s¢ tonditions used cymoxanil induces unscheduled
DNA synthesidn primary rat hepatocytes.

49.1.2 Invivo data

Mouse bone marrow micronucleus assay (1. study)

Signs of toxicity (like abnormal gait, lethargyemnors and ruffled fur) were seen in 16 of 18 male
animals of the highest dose group; for femalefefitighest dose group, 17 of 18 animals showed
clinical signs like exophthalmus, abnormal gaith&egy, rapid or irregular respiration, tremors and
prostrate posture. 5 females died within 4 houdsamnadditional female was found dead within 24
hours. Due to the excessive mortality in the femalesigned to the 72 hours sacrifice (3/6), one
animal from the 48 hours group was reassignedad #hhours in order to assure sufficient data
points for statistical analysis. Animals of theatlklose groups showed clinical signs like ruffled f
lethargy and abnormal gait were noted as well. Bedight and body weight gain was not shown to
be statistically significant altered.

The number of micronucleated PCEs were not stedisfisignificant increased in any treated
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animals at any sacrifice time. Animals treated wihlophosphamide (as positive control) showed
statistically significant increases of micronuckshPCEs when compared to the concurrent control.
Evidence of bone marrow cytotoxicity has been olein females of the highest dose group tested,
since depression of PCEs per 1000 erythrocytesstasistically significant. The results of the
mutagenicity assay is summarised in table below.

Table 92: Mean % of micronucleated PCEs (2000 PCEscored/animal); 5 animals per dose
group and sex for each time point; for the highestiose group males 6 animals and females 4
animals

Sampling | Treatment Mean % of micronucleated PCE Mean % PCE
time [mg/kg bw] Males Females Males Females
24 hours | 0 (control) 0.06 0.02 55.7 53.7
125 0.08 0.15 50.1 57.2
225 0.13 0.03 52.0 54.2
350 - 0.02 - 52.5
450 0.09 - 40.2 -
Positive 0.77 0.50" 41.6" 50.7
controf
48 hours | 0 (control) 0.13 0.03 46.6 57.4
350 - 0.08 - 47.4)
450 0.11 - 48.7 -
72 hours | 0 (control) 0.13 0.07 49.9 53.2
350 - 0.07 - 49.7
450 0.14 - 46.4 -

1) statistically significant when compared to soltveontrol (ANOVA; p_<0.05)
2) 40 mg CP/kg bw (cyclophpsphamide)

The results of this study indicate that under @s¢ tonditions used cymoxanil does not induce
chromosomal damage leading to micronucleous foonati polychromatic erythrocytes of mice
treated up to 350/450 mg/kg bw.

Mouse bone marrow micronucleus assay (2. study)

One female of the highest dose group died pre-teaiyi therefore, two extra mice were included in
this group and treated accordingly. Two males efttighest dose group were found moribund on the
day of sacrifice. Most of the animals of the higlasse group exhibited clinical signs like lethargy
dullness, salivation, lacrimation and recumbencwel as a slight impairment of gait. One female of
the highest dose group showed gross visceral legimg congestion and another animal mottled
liver; these findings were evident in one malehaf highest dose group as well. Statistically
significant reduction of body weight could be olvsel for males of the highest dose group at
sacrifice.
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The percentage of polychromatic erythrocytes (P€©wing micronuclei of all animals treated with
the test substance were not statistically sigmtfichfferent when compared to the solvent control.
Cyclophosphamide caused a significant increasedmpércentage of micronucleated polychromatic
erythrocytes. The PCE/RBC ratio as indication Fa test substance reaching the target organ (bone
marrow) was statistically significant reduced frdmse groups including positive control with the
exception of the females of the low dose group. fEselts of the mutagenicity assay is summarised
in table below.

Table 93: Mean % of micronucleated PCEs (2000 PCExored/animal) and PCE/RBC
ratios (5000 cells scored/animal); 5 animals per de group and sex 24 hours after the last
gavage

Mean % of micronucleated PCE Mean of PCE/RBC ratio
Treatment [mg/kg bw] Males Females Males Females
0 (control) 0.05 0.01 0.50:1 0.49:1
50 0.03 0.01 0.48:1 0.48:1
250 0.05 0.02 0.45:1 0.46:1"
500 0.06 0.01 0.41:1 0.41:7
Positive contrd! 2.09" 1.84" 0.39:1 0.38:1

1) statistically significant when compared to soltveontrol (Dunett’s test; p &05)
2) 40 mg CP/kg bw (cyclophpsphamide)

The results of this study indicate that under t& tonditions used cymoxanil does not induce
chromosomal damage leading to micronucleous foonaitn polychromatic erythrocytes of mice
treated up to 500 mg/kg bw.

Bone marrow cytogenetic assay

Clinical signs were seen in some animals of tikedad the mid dose group (slightly depressed) and
in all animals of the highest dose group (slighidypressed to prostrate). Eight animals of the Isighe
dose group were found dead within 12 hours aftposure. Statistically significant reduction in

body weight has been observed for males and feroatée highest dose group.

There were no statistically significant increas¢hia frequency of chromosomal aberrations
(including gaps) compared to the solvent contréll@s. The mitotic index (number of cells
undergoing mitosis per 500 cells counted) was detexd for each animal: the mean mitotic index of
treated animals was not show to have any statlistisignificant differences when compared to the
solvent control. Since systemic toxicity like ctial signs (all animals of the highest dose group) a
statistically significant changes in body weightofmals of the highest dose group were evident and
with respect to the results of the micronucleosspeovided, it can be concluded that the testtanbe

is able to reach the target tissue (bone marrow).

For the positive control group, a statisticallyrsfggant increase in percent aberrant cells peugro
and the average number of aberrations per celse@s. The results of the cytogenetic assay is
summarised in table below.
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Table 94: Percent aberrant cells per group and avage number of aberrations per cell
including the respective mitotic index (50 cells aysed/animal; pooled males and females); 5
animals per dose group/sex and sampling interval egpt for the 12 hours interval, highest dose
group 5 animals and the 24 hours interval, highedose group 7 animals

Sampling Treatment % aberrant Average number of| Mean mitotic index
interval [mg/kg bw] cells/group aberrations/cell
0 (solvent control) 1.5 0.018 2.3
6 hours 50 1.2 0.012 1.2
100 0.9 0.009 1.6
500 1.1 0.019 15
0 (solvent control) 2.0 0.020 2.5
50 1.7 0.019 2.2
12 hours 100 2.4 0.024 2.1
500 1.2 0.012 2.9
0 (solvent control) 0.8 0.008 1.0
50 0.6 0.006 2.6
24 hours 100 0.7 0.007 1.9
500 1.7 0.017 2.4
40 mg/kg bw CP 25.9" 1.132) 0.3
0 (solvent control) 1.3 0.013 2.0
50 0.9 0.009 2.0
48 hours 100 0.6 0.006 1.6
500 1.3 0.013 1.7

1) statistically significant when compared to solveontrol (Kruskal-Wallis test; p €.03)
2) 40 mg CP/kg bw (cyclophpsphamide)

The results of this study indicate that under #& tonditions used cymoxanil has no clastogenic
potentialin rats treated up to 500 mg/kg bw.

Unscheduled DNA-synthesis in rat hepatocytes and spmatocytes

Immediately after dosing, one rat administered B@Zkg bw died and two animals of the 1000
mg/kg bw group exhibited lethargic behaviour. Watkhie 16 hours post-exposure period, three rats
of the 1000 mg/kg bw group were found dead. Adddicclinical signs in all groups exposed to the
test substance included prostrate posture, labmresbid administration, lethargy, tremors, diag&o
and abnormal gait.

The test compound was not found to be toxic to toeytes as well to spermatocytes: the viability of
hepatocytes ranged from 92.3 to 99.6 % and of sp@ieytes from 95.0 — 99.0 %. Regarding the
clinical signs in animals of the two dose groussae and the effects found in the studies witheeisp

to oral toxicity, it can be assumed, that the $ebistance is systemically available and reached the
target tissues.

No statistically significant increases of NNGs hé&een observed in the hepatocytes or
spermatocytes at any dose level at any sampliegviatwhen compared to the negative (solvent)
control. Hepatocytes and spermatocytes obtained &oimals treated with positive control
substances revealed statistically significant iases of NNGs. The results of the mutagenicity assay
is summarised in table below.

134



CLH REPORT FOR CYMOXANIL

Table 95:

Mean net nuclear grains (NNG)/cell in hgatocytes and spermatocytes following

oral exposure of cymoxanil to male rats (75 cells#sue and animal scored)

Sampling | Treatment Hepatocytes Spermatocytes
interval [mg/kg No. of animals Mean NNG No. of animals Mean NNG
[hours] bw]

0 (vehicle 4 -0.8 5 2.2
control)
2 hours 500 4 -0.6 5 2.8
1000 5 -0.4 5 2.5

DMN? 4 16.3" - -
MMS?) - - 5 10.8"

0 (vehicle 4 -1.4 5 3.0
control)

16 hours 500 4 -0.8 4 2.6

1000 2 -1.2 2 3.4
2AAFY 5 12.7) - -

1) statistically significant when compared to soltveontrol (ANOVA; p_<0.05)
2) 10 mg/kg bw DMN (dimethylnitrosamine) — oral &pation

3) 50 mg/kg bw MMS (methyl methanesulfonate) —ajpplication

4) 50 mg/kg bw 2AAF (2-acetylaminofluorene) — caigblication

The results of this study indicate that under @s¢ tonditions used cymoxanil does not induce
unscheduled DNA synthesis in rat hepatocytes aadhstocyte®f males treated up to 1000 mg/kg
bw.

4.9.2 Human information

Based on the documentation submitted by the nntifie health disturbances caused by cymoxanil
have been observed in personnel involved in prochastufacturing and from the formulation plants.
No cases of acute cymoxanil intoxication have bepmorted and also no specific clinical signs are
expected from acute and/or accidental exposurentahs.

4.9.3 Other relevant information

No other relevant information available.

4.9.4 Summary and discussion of mutagenicity

Cymoxanil was tested in a sufficient rangero¥itro andin vivo mutagenicity assays measuring
different mutagenic endpoints like gene mutatiobacterial and mammalian ceifsvitro and
chromosomal mutations and unscheduled DNA syntlesisro as well asn vivo.

Studies on gene mutatiamvitro (bacterial tests, HPRT test on Chinese hamsterasjalid not
show any mutagenic potential caused by cymoxanil.

With respect to chromosomal aberratiomse of twan vitro studies showed positive results
indicating chromosomal damage in human lymphoayteésced by the test substance. However, the
results of a second study submitted on chromosabr&irations on Chinese hamster ovary cells did
not confirm the potential of cymoxanil with respéeipossible genotoxicity. Furthermore, the results
of 3in vivo studies provided (2 micronucleous tests on minejrovivo chromosomal aberration
assay in rats — bone marrow) did not show any pielestf the test substance to produce
chromosomal damage.
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Onein vitro UDS assayn primary rat hepatocytes indicated that undertést conditions used
cymoxanil induces unscheduled DNA synthesis; agharesults of am vivo study on unscheduled
DNA synthesis (hepatocytes and spermatocytes) amildonfirm the possible influence of
cymoxanil to unscheduled DNA synthesis: the netearayrains observed in both hepatocytes and
spermatocytes of treated animals were not statlitimcreased when compared to the negative
(solvent) control.

Based on the results of all studies provided, te@gkt of evidence suggests genotoxic potential
caused by cymoxanil
4.9.5 Comparison with criteria

Based on the results of all studies provided, thaylkat of evidence suggests (according to both DSD
and CLP) no genotoxic potential of cymoxanil.

4.9.6 Conclusions on classification and labelling

No classification and labelling regarding genotgxatential of cymoxanil is proposed.

4.10 Carcinogenicity

Table 96: Summary table of relevant carcinogenicit studies

Method Dose range / NOAEL Remarks Reference

23 months chronic 0, 50, 100, 700, 2000 ppm Ctl:CD®BR rats Cox, 1994a

toxicity/oncogenicity study in rats o
Y 9 y y equivalent to Purity: 97.5%

(OECD 453) 0, 1.98, 4.08, 30.3, 90.1 mg/kg
bw/day (males)

0, 2.71, 5.36, 38.4, 126 mg/kg
bw/day (females)

NOAEL:
4.08 mg/kg bw/d (males)

5.36 mg/kg bw/d (females)

Main effects

- clinical findings

(hyperactivity)

- reduced body weight and
weight gain

- pathological findings
(degenerative/inflammator

y changes in liver, lung,

testes, pyncreas, retina, nerves

no oncogenic potential

24 months chronic 0, 100, 500, 1200 ppm Wistar rats Malleshappa, 2003
to>_<icity/oncogenicity study in equivalent to Purity: 98.8%
Wistar rats 0, 4.7, 23.5, 58.8 mg/kg bw/day
(OECD 453) (males)
0, 6.4, 31.6, 67.3 mg/kg bw/day
(females)
NOAEL:
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4.7 mg/kg bw/d (males)
31.6 mg/kg bw/d (females)
Main effects

- reduced body weight and
weight gain

- alterations in

haematological parameters an

clinical chemistry
- histological findings
(lung, colon, rectum, testes)

no oncogenic potential

Oncogenicity study in mice;
18 months

(OECD 451)

0, 30, 300, 1500, 3000 ppm

equivalent to

0, 4.19, 42.0, 216, 446 mg/kg
bw/day (males)

0, 5.83, 58.1, 298, 582 mg/kg
bw/day (females)

NOAEL:
4.19 mg/kg bw/d (males)

5.83 mg/kg bw/d (females)

Main effects

- clinical findings

- reduced body weight and
weight gain

- alterations in

haematological parameters

- liver weight?

- histological findings

(liver, stomach, intestine, testes
epididymides)

no oncogenic potential

Crl:CD-1®BR mice
Purity: 97.5%

Cox, 1994b

Carcinogenicity study in mice;
18 months

(OECD 451)

0, 60, 120, 600, 1200 ppm

equivalent to

0, 9.5,18.7,91.4, 178.3 mg/kg
bw/day (males)

0, 9.5, 18.6, 91.9, 179.1 mg/kg
bw/day (females)

NOAEL:

91.4 mg/kg bw/d (males)
91.9 mg/kg bw/d (females)
Main effects

- changes in differential

leukocyte count

- pathological findings in
mesenterial lymph nodes

and ovary

no oncogenic potential

HsdOla:MF 1 mice
Purity: 98.8%

Krishnappa, 2002
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4.10.1 Non-human information

4.10.1.1 Carcinogenicity: oral
Rats:
1. study

There was no significant increase in the incidasfdbe total number of rats bearing neoplasgms
the total number of specific neoplasms over then®8th study period in either sex.

Based on treatment related findings with respectitical signs, reduced body weight and body
weight gain as well as the macroscopic and histodédd@indings in various organs the NOAEL can
be set at 100 ppm (equivalent to 4.1 mg/kg bw falemand 5.4 mg/kg bw for females). Histological
findings with respect to testes (elongate sperndggkneration, multinucleated spermatids) were
found at the two highest dose levels supportingctimelusions drawn based on the results of the
studies on short term toxicity.

Cymoxanil did not reveal any oncogenic potentiataipnd including the highest dose level tested

2. study

Concerning the number of rats with benign and/dignant neoplasmand rats with
metastatic/infiltrative neoplasms, the only statadty significant increase was observed for
malignant neoplasms in males of the mid dose gfoupd dead or moribund sacrificed; however,
this finding was not considered relevant sinceiticalence in the high dose group males was of no
statistical significance and no dose-relationshipvident. For combined subgroup animals (i.e.
animals found dead and moribund plus animals seedifat study termination), the following
incidences of neoplasms were found to be increastbddose but revealed no statistically
significance: liver (adenocarcinoma — females) atedus (adenocarcinoma, adenoma).

Findings with respect to neoplasms are summariséabie below.

Table 97: Chronic dietary dose study in rats: releant histological findings with respect to
neoplasms (number of animals affected/percentage)

Dose group levels [ppm]

Males Females

Parameter 0 100 500 1200 0 100 500 1200

Rats with neoplasms
sacrificed at month 24 19/40 | 10/31 | 6/35 | 11/30 | 19/38 | 21/43 | 23/39 | 20/35
found dead / sacrifice( 3/10 6/19 9/15 5/20 | 11/12 6/7 10/11 | 14/15
moribund
all animals 22/50 | 16/50 | 15/50 | 16/50 | 30/50 | 28/50 | 33/50 | 34/50
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Dose group levels [ppm]

Males Females
Parameter 0 100 500 1200 0 100 500 1200
Rats with benign
neoplasms
sacrificed at month 24 17/40 | 6/31 4/35 9/30 | 17/38 | 16/43 | 17/39 | 17/35
found dead / sacrifice¢ 3/10 4/19 4/15 3/20 8/12 a/7 5/11 5/15
moribund
all animals 20/50 | 10/50 | 8/50 | 12/50 | 25/50 | 20/50 | 22/50 | 22/50
Rats with malignant
neoplasms
sacrificed at month 24  3/40 4/31 3/35 2/30 9/38 8/43 8/39 6/35
found dead / sacrifice¢ 0/10 2/19 | 7/15° | 2/20 7112 217 7/11 | 11/15
moribund
all animals 3/50 6/50 | 10/50 | 4/50 | 16/50 | 10/50 | 15/50 | 17/50
Rats with
metastatic/infiltrative
neoplasms
sacrificed at month 24 0/40 1/31 1/35 0/30 0/38 1/43 0/39 0/35
found dead / sacrifice¢ 0/10 2/19 0/15 0/20 4/12 217 4/11 6/20
moribund
all animals 0/50 3/50 1/50 0/50 4/50 3/50 4/50 6/50
Liver (adenocarcinoma):
sacrificed at month 24 - - - - - - - -
found dead / sacrifice¢ 0/10 0/19 0/15 0/20 1/12 1/7 2/11 5/15
moribund (8 %) | (14 %) | (18 %) | (33 %)
all animals 0/50 0/50 0/50 0/50 1/50 1/50 2/50 5/50
(2%) | (2%) | (4 %) | (10 %)
Uterus:
adenocarcinoma - - - -
sacrificed at month 24 6/38 5/17 5/15 2/35
(16 %) | (29 %) | (33 %) | (6 %)
found dead / sacrifice 4/12 217 7/11 | 10/15
moribund (33 %) | (29 %) | (64 %) | (67 %)
all animals 10/50 | 7/24 | 12/26 | 12/50
(20 %) | (29 %) | (46 %) | (24 %)
Uterus: - - - -
adenoma 1/38 6/17 1/15 3/35
sacrificed at month 24 (3%) | (35%)| (7 %) | (9%)
0/12 0/7 0/11 1/15
found dead / sacrifice O] O] O] (7 %)
moribund 1/50 6/24 1/26 4/50
all animals on study (2%) | (25%) | (4 %) | (8 %)

1)  statistically significant (Z-test; level of sigréfince: p <0.05)
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Liver adenocarcinomas were found, however they wetgrimary liver tumours but appeared to
have metastasized from uterus adenocarcinomas wlhdaiot show any clear relationship to
treatment with cymoxanil.

Based on reduced body weight and body weight gaimedl as histological findings in different
organs (rectum, lung, testes) the NOAEL for mabaslze set at 100 ppm (equivalent to 4.7 mg/kg
bw). For females, treatment related effects haen lmdserved at 1200 ppm (changes in
haematological and clinical parameter, histologiicalings in colon and lung); therefore, the
NOAEL for females can be set at 500 ppm (equivaiel.6 mg/kg bw).

Cymoxanil did not reveal any oncogenic potentiatapnd including the highest dose levestéd.

Mice:

1. study

Concerning carcinogenicity, there was no signifigaorease in the incidence of the total number of
mice bearing neoplasms or the total number of §pewoplasms over the 18-month study period in
either sex.

Based on clinical symptoms, reduction of body weggin, organ weight changes and histological
findings in various organs, the NOAEL can be s&(ppm (equivalent to 4.19 mg/kg bw in males
and 5.83 mg/kg bw in females).

Cymoxanil did not show any oncogenic potential @pnd including the highest dose level tested

2. study

Concerning the number of mice with benign/malignaedplasm®r mice with metastatic/infiltrative
neoplasms no significant increase could be ideativhen compared with the control groups. The
number and types of neoplasms noted in mice afadé groups were considered to be similar in
both treated and control animals and were withstdnical background.

Based on reduced food consumption in both sexesigds in the differential leukocyte count and
macroscopic findings in mesenteric lymph nodes €sjahs well as histological alterations of the
ovary in the highest dose group, the NOAEL candieas600 ppm (equivalent to 91.4 mg/kg bw for
males and 91.9 mg/kg bw for females).

Cymoxanil did not reveal any oncogenic potentiatapnd including the highest dose levestéd.

4.10.1.2 Carcinogenicity: inhalation

No studies available.

4.10.1.3 Carcinogenicity: dermal

No studies available.
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4.10.2 Human information

Based on the documentation submitted by the nntifie health disturbances caused by cymoxanil
have been observed in personnel involved in prochastufacturing and from the formulation plants.
No cases of acute cymoxanil intoxication have bhegorted and also no specific clinical signs are
expected from acute and/or accidental exposurernwahs.

4.10.3 Other relevant information

No other relevant information

4.10.4 Summary and discussion of carcinogenicity

The long term toxicity and carcinogenicity has beemstigated in rats and mice (two studies each):

In the first 2-year combined chronic toxicity/caregenicity study in raté€Cox, 19944 treatment
related effects were increased incidences of @lrindings (increased hyperactivity and
agressiveness), reductions in body weight and wejgim and adverse macroscopic/
histopathological changes in various organs (degéime and or inflammatory effects of the retina,
nerves, lung, liver, pancreas, testes): The NOAI&k established at 100 ppm (equivalent to 4.1
mg/kg bw for males and 5.4 mg/kg bw for femaleg$télogical findings with respect to testes
(elongate spermatid degeneration, multinucleatednsatids) were found at 200 ppm supporting
the conclusions drawn on the results of the stualieshort term toxicity.

Based on the treatment related findings of thersgcbronic toxicity/carcinogenicity study on rats
(Malleshappa, 2003the NOAEL for males was set at 100 ppm (equivaied.7 mg/kg bw) based

on reduced body weight and body weight gain as agehistological findings in different organs
(rectum, lung, testes). In females, treatment edlaffects had been observed at 1200 ppm (changes
in haematological and clinical parameter, histatagfindings in colon and lung); therefore the
NOAEL for females can be set at 500 ppm (equivaie®l.6 mg/kg bw).

In the first carcinogenicity study in mi¢€ox, 1994, the NOAEL was set at 30 ppm (equivalent to
4.19 mg/kg bw for males and 5.83 mg/kg bw for fesegbased on clinical symptoms, reduction of
body weight gain, organ weight changes and hisicéd@ndings in some organs (centrilobular
hepatocellular hypertrophy, testicular atrophydefymal oligospermia and focal sperm cyst/cystic
dilatation).

The results of the second carcinogenicity studynise (Krishnappa, 200Rindicated treatment

related findings with respect to reduced food camstion, changes in the differential leukocyte
count and also macroscopic findings (haemorrhagsanteric lymph nodes in males) as well as
histological alterations (follicular cysts in oves) in the highest dose group. The NOAEL can be set
at 600 ppm (equivalent to 91.4 mg/kg bw for males @1.9 mg/kg bw for females).

In all four studies, cymoxanil did not reveal amcogenic potential up to and including the highest
dose levels tested

4.10.5 Comparison with criteria

No oncogenic effects were observed in studies atteduwith cycloxidim, neither in rat nor in
mouse carcinogenicity studies (according to botib28d CLP).
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4.10.6 Conclusions on classification and labelling

There is no evidence of oncogenic potential of @yiclim, therefore, no classification is proposed.

4.11 Toxicity for reproduction
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Table 98: Summary table of relevant reproductive dxicity studies

Method

Dose levels / NOAEL

Remarks

Reference

Two generation study in rats
(OECD 416)

0, 100, 500, 1500 ppm
equivalent to

0, 6.5, 32.1, 97.9 mg/kg bw/day
(males) and

0, 6.65, 34.7, 103 mg/kg bw/day
(females)

NOAEL:

Parental/offspring6.5 — 6.65 mg/kg
bw/day

reproductive > 97.9 — 103.0 mg/kg
bw/day

Main effects

Parental effects:

- decreased body weight and
weight gain

- decreased food consumption

- increased testes weight

Offspring effects:
- reduced 0-4 day viability

- reduced pup weights
No reproductive effects

Crl:CD®BR rats
Purity: 97.5%

Kreckmann, 1993

Two generation study in rats
(OECD 416)

0, 150, 450, 1350 ppm
equivalent to

0, 10.5, 31.6, 94.0 mg/kg bw/day
(males) and

0, 14.9, 42.8, 116.3 mg/kg bw/day
(females)

NOAEL:

Parental/offspring10.5 — 14.9
mg/kg bw/day

reproductive 31.6 — 42.8 mg/kg
bw/day

Main effects

Parental effects:
- reduced body weight
- reduced food consumption

Offspring effects:
- reduced pup weights

Reproductive effects:

- reduced mean number of]
corpora lutea

- reduced number of
implantations

Hsd Cpb:WU rats
Purity: 98.8%

Ganiger, 2001

Teratogenicity study in rats
(OECD 414)

0, 10, 25, 75, 150 mg/kg bw/day

NOAEL:
Maternal 10 mg/kg bw/day

Foetal 10 mg/kg bw/day

Crl:CD®BR rats
Purity: 97.8%

Murray, 1993
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Main effects

Maternal effects:
- reduced body weight gain
- reduced food consumption

Foetal effects:
- increased incidence of
variations
- increased incidence of
malformations
(hemi vertebra at > 75
mg/kg)
(exencephaly at 150
mg/kg)
(fused ribs at 150 mg/kg)

Teratogenicity study in rats
(OECD 414)

0, 30, 60, 120 mg/kg bw/day

NOAEL:

Maternal 60 mg/kg bw/day
Foetal can not be established

Main effects

Maternal effects:

- reduced body weight and
weight gain

- reduced food consumption

- increased late resoptions

- increased post-implantation
loss

- increased number of dams
with any resorption

Foetal effects:

- increased incidences of minor

anomalies

(dumb-bell shaped
thoracic

vertebra 6/13) at the
lowest

dose tested

Wistar rats
Purity: 98.8%

Veena, 1998

Teratogenicity study in rabbits
(OECD)

0, 4, 8, 16 mg/kg bw/day

NOAEL:

Maternal and foetal: 26 mg/kg
bw/day

Main effects

No effects even at the highest dos
tested

study considered as supplementar|
information only(due to high
number of dead animals without
dose relationship)

4%

New Zealand white
rabbit

Purity: 94.2%

Cozens, et al.; 1980

Teratogenicity study in rabbits
(OECD 414)

0, 8, 16, 32 mg/kg bw/day

NOAEL:
Maternal 8 mg/kg bw/day

Foetal: 16 mg/kg bw/day

New Zealand white
rabbit

Purity: 94.2%

Palmer et al., 1981
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Main effects

Maternal effects:
- clinical observations
- alterations in body weight gain

Foetal effects:

- increased incidences of
skeletal malformations
(vertebra and/or rib

alterations
linked with scoliosis)

Teratogenicity study in rabbits
(OECD 414)

0, 1, 4, 8, 32 mg/kg bw/day

NOAEL:

Maternal > 32 mg/kg bw/day
Foetal 8 mg/kg bw/day

Main effects

Maternal effects:
No adverse effects even at the
highest dose tested

Foetal effects:
- increased incidences of
visceral malformations
(Hydrocephaly and cleft
palates
statistically significant
increased and outside the ran
of historical control;
foetuses affected were from dan
that showed anorexia)

New Zealand white
rabbit DLI:NZW

Purity: 95.8%

e

Feussner et al., 198

Teratogenicity study in rabbits
Ponnana, 1999

(OECD 414)

0, 5, 15, 25 mg/kg bw/day

NOAEL:

Maternal and foetal NOAEL: 15
mg/kg bw/day

Main effects

Maternal effects:
- reduced body weight gair
- reduced food consumptio

Foetal effects:

- increased incidence of
visceral and skeletal
variants

- increased incidence of
skeletal minor anomalies

- increased incidence of
visceral malformation
(dilation of heart

ventricles statistically

significant increased and
outside the range of historical

New Zealand white
rabbits

Purity: 98.8%

>

control)

Ponnana, 1999
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4.11.1 Effects on fertility

During the PRAPeR peer review (2008), the MembateStconcluded that fertility was not affected
in two multigeneration studies. However, some etgpgroposed, based on findings in testes in rats,
mice and dogs, that possible classification as Reatr 3, R62 “Possible risk of impaired fertility”
should be flagged to EChA for final decision. Thajonity of experts considered that Xn, R48/22
(STOT RE 2) would be more appropriate, based degemd epidydimes findings from subchronic
and chronic studies.

4.11.1.1 Non-human information

Reproductive and fertility effects with DPX-T32173L(cymoxanil) multigeneration reproduction
study in rats
ReferenceKreckmann, 1993Report No. HLR 568-93

Guideline:OECD 416 (1983)
GLP:Yes

Deviations According to OECD guideline 416 (2001), the olkagons conducted are reduced:
investigations on oestrus cycle, sperm parameiggan weight of the known target organs (liver,
kidneys) as well as histology on known target osgae missing. Nevertheless, with respect to the
OECD guideline adopted 1983, the study is scientdilid and acceptable.

Material and Methods:

Groups of 30 rats/sex and dose group (strain: O®BR rats; source: Charles River Laboratories,
New York) of theF, generatiorreceived cymoxanil (batch no. DPX-T3217-113; pu®7.5 %) via

diet at dose levels of 0, 100, 500 and 1500 pprimgar premating period of 73 days and also during
pairing, gestation and lactation period. The arsmadre paired one male/one female until evidence of
copulation was obtained or until 3 weeks elapsguhritetection of copulation plug, the females

were transferred back to individual housing fortgtsn period. After lactation (0 — 21 days post
partum), 30F; weanlings/sex/concentration (except for 1500 ppmaies: 29 animals due to error)
were selected to serve as parents for the nextajere(,). After all F, rats were fed cymoxanil for

at last 105 days after weaning, they were mateith @agethe basis of one male : one female to produce
F.a-generation. Because of the poor reproductive padiace of the control group; rats were

mated a second time to produeg litters (theF; females were mated to different males). Fhe
generation was reared until weaning.

The cymoxanil levels given in mg/kg bw/day are cdetpin the following table:

Table 99: Group mean intakes of cymoxanil (mg/kgWw/day) at different segments of the
study

Fo generation F1 generation
Dose levels [ppm] 100 | 500 | 1500 100 | 500 | 1500
Group mean intakes [mg/kg bw/day]
Males Pre-mating 6.50 32.1 97.9 7.39 37.4 126
Females Pre-mating 7.85 37.4 130 8.85 44.5 148
Gestation 6.65 34.7 103 - - -

(Fo generation)

1% gestation - - - 6.77 35.8 113
(F,generation)
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Fo generation F1 generation
2" gestation - - - 6.89 34.9 104
(F,generation)

All diets were prepared weekly and were analysegktihy stability, concentration and homogeneity of
the test substance: The test compound was demimastoabe distributed homogeneously. The
stability of the test substance in the diet wadated stable at room temperature for 7 to 14 days.

The observation during the study included mortgbiyce daily) and clinical observatio(e least once
weekly). The body weightsere recorded at weekly intervals together withdfoonsumptionThe
reproductive parameter like mating index, fertilitgex, gestation index, pups born alive, viability
index, lactation index, litter survival, individuakights of pups, litter size, gross anomaliesupfsp
duration of gestation and sex ratio were investigiaf\ll Fo andF; parental generation rats including
those that died or were sacrificed in extremis veaitgected to gross pathological examinattbe
following tissues were collected: testes, epididiesi prostate, seminal vesicles, coagulating gland,
ovaries, uterus, vagina, pituitary and gross lesi@0F; weanlings/sex/concentration (those not
continuing to the next generation) andrR2@ andF,g weanlings/sex/concentration were given an
investigation of macroscopic anomalies as well an 2l post partum. Histopathological evaluations
were conducted for the control and the high dosenps. o andF,); the gross lesions from all dose
groups were also examined histologically. ForRhandF, weanlings, gross lesions were preserved
but not histopathologically investigated since nompound related effect was found. Organ weight
(testes) was recorded for all male adufiggndF; animals).

Findings:

Parental datarhere was no mortalitfF, andF; adults) related to treatment throughout the study.
However, 7 females of the highest dose group wilesl kn extremis during the resting phase between
production ofF,4 andF g litters: the moribund condition of those animasvweonsidered to be due to
staphylococcal infection originating in the mammglands (mastitis caused probably by longer
nursing of the pups of the highest dose group hditly weight deficits).

With respect to clinical observatignso statistically significant differences had bebserved irg

males and females (adults); however, males oftlgeeneration (adults; highest dose group) showed a
statistically significant increase of “end of tailssing”, “necrotic tip of tail” as well as “soreF;

females of this group showed higher incidencesofe” during premating period continuing until
lactation. In addition, “end of tail missing”, “neatic tip of tail”, “stained fur” and “masses” weatso
found to be of statistical significance fer females of the highest dose group. The relevadirfgs

regarding clinical observations are summariseti@following table:

Table 100: Reproductive study on rats: relevant ahical observations (number of animals)
at different segments of the study for adult anima of the ~; generation

Dose level [ppm]

Animals/segment | Clinical observation 0 100 500 1500
End of tail missing 0/30 0/30 0/30 5/30)
Males Necrotic tip of tail 0/30 0/30 0/30 3/30Y
Sore 3/30 4/30 4/30 11/3¢
Females during End of tail missing 0/30 0/30 0/30 2/30Y
premating Necrotic tip of tail 0/30 0/30 0/30 3/30)
Sore 1/30 1/30 1/30 10/3@

H S
Females during®y Sore 0/17 0/20 0/19 8/28"

gestation
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Females during'2 Sore 0/19 0/18 1/16 318
gestation
Females during®i Sore 0/17 0/20 0/19 5/28"
lactation Stained fur 1/17 0/20 0/19 6/28"
Females during'2 Masses 0/19 0/18 0/16 2118
lactation
1) statistically significant increased (Cochran-Aage test; level of significance; p0<05)

The body weighof FpandF; males at the top dose groups was statisticallyfgignt reduced
throughout the observation period; the overall badight gain was significantly reduced for males of
theFo generation (mid and high dose group) and ofthgeneration (high dose group). Females of the
Fo andF; generation (highest dose group) showed statilstisgnificant reduced body weight
(throughout the observation period) and body wegglimt during premating and during gestation. Body
weight and body weight gain was statistically digant reduced for the high dose femaleésdndF,);

the body weight of the mid dose animals of the se@estationK;) differs significantly from the

control as well. For female rats during lactatioogy weight was significantly reduced (high dose
animals Fo andF;); the mid dose animals showed reduced body wéighsecond lactation) as well.
The reduction of the overall food consumpt{fs andF; males of the highest dose grotp;males of

the mid dose group:; females during premating and gestation of thedsgbose group) was
calculated to be of statistically significance. Takevant findings with respect to body weight, ypod
weight gain and food consumption are summariséallmwing tables.

Table 101: Reproductive study on rats: body weightoody weight gain and food
consumption during premating for adult males of the/, generation

Time of Dose level [ppm]
Parameter investigation [days] 0 | 100 | 500 | 1500
Premating
Body weight [g] 0 221.3 223.6 221.9 2225
7 287.2 286.5 281.3 263.3)
14 343.1 340.4 338.4 313.2%
21 391.8 387.4 382.6 354.4)
28 431.5 429.6 424.8 391.2%
35 468.3 462.8 455.8 417.8)
42 498.8 489.7 488.2 4459
49 525.1 515.7 510.4 470.2
56 546.5 540.8 528.6 486.7
63 563.1 557.6 547.7 502.9
70 587.0 575.6 565.6 518.0)
77 588.6 578.3 561.0 514.5)
84 603.0 593.2 578.1 535.5)
91 611.3 601.9 586.0 543.¢)
98 623.0 612.2 597.8 554.3)
105 642.1 627.4 613.1 569.9)
112 658.2 641.0 623.8 579.1
Body weight gain [g] 0-112 436.9 417.4 401.3 356.7
Food consumption 0-70 29.5 28.7 28.0Y 26.1"
[g/rat]
1) statistically significant (Dunnett’s test; levelsignificance: p <0.05)
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Table 102: Reproductive study on rats: body weight, body weggin and food consumption
during premating for adult males of the F1 generati
Time of Dose level [ppm]
Parameter investigation [days] 0 100 | 500 1500
Premating
Body weight [g] 0 58.6 60.4 56.5 40.7)
7 103.4 106.8 99.3 72.9)
14 161.4 166.7 156.0 120.3"
21 226.1 229.8 217.0 174.0P
28 290.7 296.2 278.1 227.8)
35 350.3 357.1 338.3 281.¢
42 399.3 406.9 386.7 323.8)
49 437.7 447.8 426.2 359.8)
56 470.7 486.7 461.7 390.7
63 491.3 511.2 488.1 414.3
70 516.1 540.6 514.1 434.8)
77 541.1 565.6 537.7 451.8)
84 566.9 587.0 556.9 470.1
91 581.9 605.9 568.8 485.%)
98 598.4 621.4 591.2 497.8)
105 612.0 635.4 606.3 511.¢
112 623.3 647.0 618.4 522.5)
119 631.0 654.0 629.3 532.4)
126 626.8 651.4 629.7 528.9
133 635.8 654.5 634.4 536.4)
140 644.4 664.5 643.5 545.3)
147 650.4 671.1 654.3 553.3)
154 651.6 673.3 656.5 559.¢
161 663.0 692.8 666.4 569.0)
168 670.9 703.2 674.7 575.1
175 682.7 712.9 687.9 582.8)
182 687.7 724.0 697.6 588.9)
189 696.4 732.7 710.4 598.9
196 693.4 731.9 706.7 594.3)
203 705.9 7415 717.4 608.6"
210 712.1 745.8 718.0 611.4)
217 723.3 747.3 732.2 617.2
224 729.9 753.4 743.6 620.5)
Body weight gain [g] 0-224 670.9 692.9 686.5 579.8)
Food consumption 0-105 28.3 28.1 27.0 24.9
[g/rat]
1) statistically significant (Dunnett’s test; levelsignificance: p <0.05)

Table 103:

Reproductive study on rats: body weightoody weight gain and food
consumption at different segments of the study foadult females of theF, generation

Time of Dose level [ppm]
Parameter investigation [days] 0 100 | 500 | 1500
Premating
Body weight [g] 0 162.3 162.6 160.0 159.6
7 187.6 188.6 185.2 176.6’
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14 211.1 214.8 208.8 197.3
21 233.1 236.8 2255 212.8)
28 248.4 253.4 242.9 223.6)
35 259.7 263.1 253.2 235.()
42 271.0 276.4 260.8 244.9
49 280.3 287.6 272.3 248.4)
56 288.1 299.1 280.2 254.6)
63 291.4 304.0 283.4 260.3
70 302.0 313.1 290.7 267.6)

Body weight gain [g] 0-70 139.7 150.5 130.7 108.0

Food consumption 0-70 20.4 20.3 19.9 19.7

[g/rat]

Gestation

Body weight [g] 0 296.1 315.8 290.0 270.4
7 331.0 345.4 324.6 298.7
14 356.5 372.1 350.2 323.7
21 443.0 449.7 439.2 399.9)

Body weight gain [g] 0-21 146.8 135.3 149.1 129.8)

Food consumption 0-14 23.5 23.7 23.5 21.3

[g/rat]

Lactation

Body weight [g] 0 330.4 344.9 324.6 300.5)
7 343.2 348.3 334.6 309.2
14 349.2 353.7 344.2 319.6"
21 323.7 333.9 335.7 323.8

Body weight gain [g] 0-21 -6.7 -10.1 12.1 243

1)  statistically significant (Dunnett’s test; levelgifnificance: p €0.05)

Table 104:

Reproductive study on rats: body weightoody weight gain and food
consumption at different segments of the study foadult females of the~; generation

Time of

Dose level [ppm]

Parameter investigation [days] 0 100 500 1500
Premating

Body weight [g] 0 57.6 56.5 53.1 39.2

7 97.1 94.6 90.6" 67.4)

14 142.9 138.3 136.0 106.2

21 179.9 173.1 171.0 140.¢°

28 207.6 200.5 200.7 167.2

35 234.7 225.8 227.0 190.7

42 255.1 244.9 246.2 208.3

49 268.0 257.8 260.5 222.9

56 280.8 272.6 274.2 231.9

63 292.4 282.9 285.0 241.6)

70 299.6 294.2 291.5 249.3)

77 306.8 303.7 296.7 256.5)

84 315.4 308.1 304.9 258.8)

91 318.7 314.2 307.1 263.3)

98 324.6 320.7 316.6 270.7%

105 330.2 326.0 322.7 272.8)

Body weight gain [g] 0 - 105 272.6 269.5 269.6 233.4)
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Time of Dose level [ppm]

Parameter investigation [days] 0 100 500 1500
Food consumption 0-105 20.8 20.7 20.7 19.3"
[g/rat]

1% Gestation

Body weight [g] 0 324.1 331.2 312.5 280.7
7 358.3 361.3 343.1 306.9"
14 387.5 385.2 371.7 331.6"
21 465.8 463.1 458.8 407.8

Body weight gain [g] 0-21 141.8 131.9 146.2 127.1

Food consumption 0-14 26.6 25.0 25.4 23.9

[g/rat]

2" Gestation

Body weight [g] 0 379.1 350.0 348.4 317.3
7 411.0 384.2 380.6" 338.4
14 438.1 408.4 407.4 366.0"
21 526.1 492.4 498.5 4467

Body weight gain [g] 0-21 146.6 141.3 150.1 129.5

Food consumption 0-14 27.0 27.1 27.4 24.5

[g/rat]

1% Lactation

Body weight [g] 0 359.2 363.8 345.5 306.4
7 364.1 364.2 355.1 131.9
14 374.0 371.2 367.6 318.3
21 363.6 362.7 360.7 311.7

Body weight gain [g] 0-21 6.4 -1.1 15.2 4.3

2" Lactation

Body weight [g] 0 414.6 386.1 380.5) 342.4)
7 421.1 398.8 387.% 353.2%
14 422.0 402.6 398.5 372.7
21 398.4 390.5 381.2 356.9

Body weight gain [g] 0-21 -16.2 4.4 0.7 14.8"

1) statistically significant (Dunnett’s test; lewlsignificance: p €0.05)

The reproductive datia theF, treatment groups did not show any statisticaliysicant differences.
For theF; generation parents, there were statistically Baamit increases in fertility index (number of
animals bearing litters compared to the numbenohals copulating) and mating index (number of
animals copulating compared to the number of ammahoused) for one of both reproductive phases
each F; rats were mated a second time) resulting fronptite reproductive performance of the
control group. The gestation length of thefemales (first gestation) was shown to be stasilyi
significant shorter when compared to the contrgédim, this significance is resulting from the uralu
high mean gestation length value for the controugrand not considered biologically significanteTh
relevant findings with respect to reproductive pagter are summarised in table below.

Table 105: Reproductive study on rats: reproductive parameter
Reproductive Dose level [ppm]

Generation parameter 0 100 500 1500

Fo generation Mating index [%] 96.7 100 96.7 100
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Reproductive Dose level [ppm]

Generation parameter 0 100 500 1500

Fertility index [%] 75.9 90.0 86.2 93.3

Gestation length [days| 22.4 22.4 22.2 22.5

Mating index [%] 90.0 93.3 93.3 100

F. generation — £ Fertility index [%6] 63.0 714 67.9 96.8)
gestation

Gestation length [days|  22.8 22.4) 22.3) 22.2

Mating index [%)] 80.0 76.7 86.2 100"

Flzn%zneirt"’:ti; rr']_ Fertility index [%] 79.2 783 64.0 818

Gestation length [days| 22.5 22.4 22.4 22.6

1) statistically significant (Fisher's exact tdetiel of significance: p €.05)

Litter data:For theF, litters, statistically significant reductions haween observed for number of
pups/litter born alive and the number of pups alimél day 7 as well as the number of male pups on
days 4 — 21 (highest dose group tested). The nuailmeale pups alive of the lowest dose group on
days 14 — 21 was reduced as well but not considezatinent related because of the absence of a dose
response. A statistically significant reductiortied O — 4 day viability could be observed for tighh

and the mid dose group as well as for litter saMjpercent viable litters born with at least one p

alive on day 21) of the highest dose group. FhéF,g litters show an increased number of male
pups/litter on day 4 (postculling) of the highesse group only. The statistically significant dese of

the 0 — 4 day viability (mid dose group) was natsidered to be dose- and treatment-related. The
relevant litter data are summarised in table below.

Table 106: Reproductive study on rats: relevant litter data

Generation Litter data Dose level [ppm]
0 100 500 1500
F1 generation Number of pups/litter

- born alive 14.5 13.0 14.7 11.¢
- day 4 preculling 14.5 12.8 14.3 10.6”
- day 4 postculling 8.0 7.3 8.0 6.6”
-day 7 8.0 7.3 8.0 6.6”
- day 14 8.0 7.3 8.0 6.2
- day 21 8.0 7.3 8.0 6.2

Number of male

pupsl/litter 7.3 6.6 8.0 5.8
- born alive 7.3 6.4 7.9 5.1
- day 4 preculling 4.1 3.6 4.0 3.3
- day 4 postculling 4.1 3.6 4.0 3.3
-day 7 4.1 3.67 4.0 3.1?
- day 14 4.1 3.67 4.0 3.1?
- day 21

0 — 4 day viability [%] 100 98.8 97.7 85.3)

Litter survivaP [%)] 100 100 100 84.07)
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Generation Litter data Dose level [ppm]
0 100 500 1500
F,a generation | Number of pups/litter

- born alive 12.2 12.7 13.2 13.2
- day 4 preculling 11.9 12.5 12.1 12.0
- day 4 postculling 6.5 7.5 7.5 7.7
-day 7 6.5 7.5 7.5 7.7
- day 14 6.5 7.5 7.5 7.6
- day 21 6.5 7.5 7.5 7.7

Number of male

pups/litter 6.2 6.3 6.6 6.5
- born alive 6.0 6.2 6.2 5.9
- day 4 preculling 3.1 3.7 3.8 4.07
- day 4 postculling 3.1 3.7 3.8 3.9
-day 7 3.1 3.7 3.8 3.9
- day 14 3.1 3.7 3.8 3.9
- day 21

0 — 4 day viability [%] 92.2 98.4 92.4 91.4

Litter survivaP [%] 93.8 100 100 100

F.g generation | Number of pups/litter

- born alive 12.8 13.2 154 13.3
- day 4 preculling 12.7 12.8 14.3 13.1
- day 4 postculling 7.6 7.6 7.9 8.0
-day 7 7.6 7.6 7.9 7.9
- day 14 7.6 7.6 7.9 7.9
- day 21 7.6 7.6 7.9 7.9

Number of male

pups/litter 6.4 6.8 7.9 6.1
- born alive 6.4 6.6 7.1 6.0
- day 4 preculling 3.9 3.9 3.9 3.7
- day 4 postculling 3.9 3.9 3.9 3.6
-day 7 3.9 3.9 3.8 3.6
- day 14 3.9 3.9 3.8 3.6
- day 21

0 — 4 day viability [%)] 99.3 96.8 92.6) 98.2

Litter survivaP [%] 100 100 100 100

1) percent viable litters born with at least one plive on day 21
2) statistically significant (Kruskal-Wallis tedevel of significance: pg.05)

Pup weights (male, female and combined males/fexnalere significantly reduced throughout the
lactation period foF; as well a4 andF,g generation of the highest dose group; the samseteff
could be observed fdt,g pups of the mid dose group. The pup weights amgded in the following

table.
Table 107:  Reproductive study on rats: mean pup wehts [g] during lactation period
Generation Sex Time of Dose level [ppm]
investigation 0 100 500 1500
[days]

F, generation | both sexes 0 6.7 6.7 6.5 6.4

4 preculling 10.8 11.6 10.4 9.6Y

4 postculling 10.9 11.6 10.4 9.7

7 17.7 18.3 16.9 13.9Y
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Generation Sex Time of Dose level [ppm]
investigation 0 100 500 1500
[days]
14 36.5 37.3 34.9 25.4)
21 58.6 59.1 55.2 39.6"
Males 0 6.9 6.8 6.7 6.7
4 preculling 11.1 11.7 10.6 9.9V
4 postculling 11.0 11.8 10.7 10.0P
7 18.0 18.7 17.4 14.5"
14 37.1 38.2 35.5 26.0"
21 59.4 60.9 56.4 40.6"
Females 0 6.6 6.6 6.3 6.2
4 preculling 10.6 11.4 10.1 9.49
4 postculling 10.7 11.4 10.2 9.5Y
7 17.3 17.9 16.4 13.6"
14 36.0 36.7 34.4 24.8)
21 57.6 57.7 54.1 38.7
F,. generation | both sexes 0 6.5 6.5 6.5 6.2
4 preculling 10.4 10.8 9.9 9.1
4 postculling 10.4 10.8 9.9 9.1Y
7 16.8 17.2 15.6 13.
14 34.6 35.4 31.2 22.5
21 56.3 56.9 50.7 34.0Y
Males 0 6.8 6.7 6.7 6.4
4 preculling 10.7 11.1 10.5 9.2
4 postculling 10.7 11.1 10.5 9.2Y
7 17.2 17.6 16.5 13.3"
14 35.3 36.3 33.3 22.7
21 57.7 58.0 54.1 33.9
females 0 6.3 6.4 6.3 6.1
4 preculling 10.0 10.7 9.5 9.0
4 postculling 10.2 10.7 9.5 9.1
7 16.4 16.7 14.9 13.0¢
14 34.0 34.6 30.0 22.5
21 55.1 55.8 48.6 34.3)
F,s generation | both sexes 0 6.8 6.7 6.3V 6.4"
4 preculling 11.5 11.1 9.5Y 9.3V
4 postculling 11.5 11.1 9.4" 9.3V
7 18.3 17.7 15.5) 13.2
14 37.4 35.3 32.4 24.4)
21 61.8 58.2 53.19 38.7
Males 0 7.0 6.8 6.5 6.5"
4 preculling 11.7 11.2 9.8" 9.4V
4 postculling 11.7 11.2 9.8V 9.5Y
7 18.5 17.7 16.0Y 13.4Y
14 37.9 35.6 33.0Y 24.5
21 62.9 59.0 54.5) 38.9)
females 0 6.6 6.5 6.0Y 6.3V
4 preculling 11.3 11.0 9.2Y 9.1Y
4 postculling 11.4 11.1 9.1Y 9.1Y
7 18.0 17.6 15.0V 13.09
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Generation Sex Time of Dose level [ppm]
investigation 0 100 500 1500
[days]
14 36.8 35.0 31.7 24.4)
21 60.4 57.4 51.7 38.4)
1) statistically significant (Kruskal-Wallis tedevel of significance: pg.05)

There was a statistically significant increasénmtbtal number of affected litters with respect to

clinical observations in pups of the highest daseig F; as well ag=, generation): clinical

observations comprise “gasping”, “no milkspot”, bsutaneous haemorrhage”, “weak” and “stained

perineum”. The relevant clinical observations anamarised in the following table:

Table 108: Reproductive study on rats: relevant clinical olbagons on pups (number of litters
affected)
Generation Clinical observations Dose level [ppm]
0 100 500 1500
Gasping 0 0 0 2Y
No milkspot 0 0 1 4Y
F1 generation
Subcutaneous haemorrha 2 1 3 6V
Weak 0 0 0 3"
Stained perineum 0 0 0 4Y
F,a generation
Subcutaneous haemorrha 2 1 1 7
F.g generation | Stained perineum 0 0 0 5Y

1) statistically significant (Cochran-Armitage tdstyel of significance: p&.05)

Organ weightsRelative testes weight of the mid and the highedaults Ifg) was significant increased

and the absolute testes weight of the high #eseales was decreased; no compound related lesions
were apparent microscopically. The changes indegggght are reflective of the lower body weight.
The testes weight changes are compiled in thewoilp table.

Table 109:  Reproductive study on rats: absolute ahrelative testes weight of adults
Generation Testes weight Dose level [ppm]
0 100 500 1500
Absolute [g] 3.541 3.758 3.686 3.743
Fo generation Relative [% of body 0.5350 0.5777 0.588%) 0.6378
weight]
Absolute [g] 4.014 4.034 4.123 3.548)
F1generation Relative [% of body 0.5533 0.5291 0.5642 0.5730
weight]
1) statistically significant (Dunnet’s test; leedlsignificance: p€.05)

Macroscopic findingsvere statistically significant increase of tailssing (2/30 male adults of the
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generation), adhesion of peritoneal cavity (2/28dke adults of th&; generation) and changes with
respect to mammary glands (7/29 adults oRhgeneration due to mastitis) has been observdeein t
respective highest dose group only. The macrosdmgimgs are summarised in table below.

Table 110:  Reproductive study on rats: relevant meroscopic changes of adults of thé;
generation (animals affected)

Sex Macroscopic changes Dose level [ppm]
0 100 500 1500
Males Tail missing 0/30 0/30 0/30 2/30)
Peritoneal cavity: adhesior;  0/30 0/30 0/30 2/29)
Mammary glands:
Females - Iarg):_jleg 0/30 0/30 1/30 4130
- mass 0/30 0/30 0/30 3/3¢"
1) statistically significant (Cochran-Armitage tdstyel of significance: p&.05)

There were no microscopic changk®ctly attributed to test substance treatmeiné ificidence of
histological changes associated with mastitis watsstcally significant increased for tike females
and caused by staphylococcal infection.

Conclusion:

Based on the results obtained, the reproductivenpeters investigated did not indicate a possible
reproductive influence caused by the test substdmmestatistically significant increases in féil
index and mating index for thg generation parents (highest dose group) is raguitom the poor
reproductive performance of the control group;gherter gestation length of the females is
resulting from the unusually high mean gestatiogtle value for the control group. Therefore, these
effects are not considered treatment relevant.

For adult animals, reduced body weight of the fes&l; generation during gestation/lactation),
reduced body weight gain as well as reduced foodwoption of maled~ generation) and increased
relative testes weight (adults of thggeneration) were shown to be of statistically icgmce at the
mid dose group (500 ppm) and above.

Litter data: O — 4 day viability was statisticadlignificant reduced for thig; pups (this finding was not
not evident at bothgenerations). Concerning pup weight, statisticsiliyificant reductions were
evident at 1500 ppm (all generations) and alsbeatrtid dose level of 500 ppm for thg-generation.

Based on these findings, the NOAEL for both pateartd offspring effects is to be set at 100 ppm
equivalent to 6.5 mg/kg bw/day (males) and 6.6 méik/day (females), and the reproductive NOAEL
is > 1500 ppm (equivalent to 97.9 mg/kg bw/day edes and 103 mg/kg bw/day in females).

Two generation reproduction toxicity study with ayxanil technical in Wistar rats
ReferenceGaniger, 2001 Report No. 2155/96

Guideline:OECD 416 (1983)

GLP: Yes

The study is scientific valid and acceptable.

Material and Methods:

Groups of 30 rats/sex and dose group (strain: HEWU rats; source: Rallis Research Centre, India)
of theF( generatiorreceived cymoxanil (batch no. 0972 and 498VF9u@ty 98.8 %) via diet at
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dose levels of 0, 150, 450 and 1350 ppm duringempting period of 10 weeks and also during
pairing, gestation and lactation period. The arsmadre paired one male/one female until evidence of
copulation was obtained (presence of sperm indéiggnal smear). Females were housed individually
throughout gestation and lactation period untitifige. After lactation (21 days post partum), B0
pups/sex/concentration were selected to serveraatpdor the next generatiofyj. F; rats were

mated again on the basis of one male : one femgdmtlucd-,-generation. Th&, generation was
reared until weaning.

The cymoxanil levels on an mg/kg bw/day basis HBeen compiled in the following table; the test
substance intake has not been specified for tferelift segments of the study.

Table 111:  Group mean intakes of cymoxanil (mg/kbgw/day)

Fo generation F1 generation
Dose levels [ppm] 150 | 450 | 1350 150 | 450 | 1350
Group mean intakes [mg/kg bw/day]
Males Pre-mating 10.5 31.6 94.0 11.6 35.1 111.4
Females| Pre-mating, 14.9 42.8 116.3 15.0 45.1 132.4
gestation ang
lactatior?
1) the test substance intake has not been distinggdii(pre-mating, gestation, lactation)

Diets were analysed to verify stability, concemtratand homogeneity of the test substance: The test
compound was demonstrated to be distributed honsmyeshy. The stability of the test substance in
the diet was declared stable at room temperatur@ days.

The observation during the study included mortdtyce daily) and clinical observatiof@ce daily)
including ophthalmological examination at sacrifitbe body weightsvere recorded at weekly
intervals (females were also weighed on days 00515 and 20 of gestation and 1, 4, 7, 14 and 21 o
lactation) together with food consumptidrhe reproductive parametéee cohabitation interval
(females only), male and female fertility indexgdadity index, number of corpora lutea, number of
implantations, number of parturition, duration estation, number of pups born, gestation index,
viable litter size, live birth index, survival indeindividual sex, sex ratio, sexwise litter weighte-
implantation and post-implantation loss observatibthe individual pups, litter size, body weigbfs
pups and physical development of pups were invesii AllF; andF; parental generation rats and all
weanlings not selected &t parents and al, pups were subjected to gross pathological exammat
The following tissues of all parental animals weoected: ovaries, uterus, cervix and vaginagggst
epididymides, seminal vesicles, prostate, coaggajlands, liver, kidney, pituitary and adrenald an
histopathologicallynvestigated.

Findings:

Parental datalhere were no effects on mortal{f, andF; adults) related to treatment observed
throughout the study. With respect to clinical alsaBons again no treatment related differences have
been observed: partial cannibalism of pups wasreeddor both parental generations but were not
attributed to treatment. Parturition performanceval as number of dams without any litter were
unaffected by treatment for animals of all doseugsotested.

Body weight:The body weight ofFpandF; males (adults of the high dose groups Bnddults of the
mid dose group) was statistically significant regtlithroughout the observation period; the body
weight gain was significantly reduced for maleshafF, generation ané; generation at high dose
groups. Females of thg generation (highest dose group) showed statifstis@nificant reduced body

157



CLH REPORT FOR CYMOXANIL

weight (throughout the observation period of prenggtincluding reduced body weight gain; f&y
females of the high and mid dose group reduced h@iyht was of statistically significance during
weeks 2 — 7 only as fé; females of the mid dose group. During gestatiodylweight and body
weight gain was statistically significant reducedthe high dose females of thegeneration. For
female rats during lactation, body weight was digantly reduced (high dose animdig,andF;) and
the body weight gain of the high dose animg&lg showed reduced body weight gain of statistically
significance as well. The reduction_of food constiomp(F; males of the highest dose grotp;
females during premating of the mid and the higbedgroupF; females during premating of the high
dose groupko females of the highest and mid dose group durgsgagion as well &s; females of the
high dose group during gestatidty, andF; females of the high dose group during lactatioa$ w
calculated to be of statistically significance. Takevant findings with respect to body weight, ypod
weight gain and food consumption are summariséallmwing tables.

Table 112:  Reproductive study on rats: body weightoody weight gain and food
consumption at different segments (premating) of ta study for adult males of the/, generation

Parameter Time of Dose level [ppm]
investigation 0 150 450 1350
[week]
Premating
Body weight [g] 0 224 225 226 225
1 269 270 267 254Y
2 301 302 299 286"
3 328 330 324 310"
4 351 354 346 334"
5 364 367 357 342
6 382 383 374 357
7 396 397 385 367"
8 409 406 397 378"
9 418 417 408 387
10 427 424 415 394Y
11 432 431 419 398"
12 435 434 420 401
13 441 440 427 407
14 445 444 433 409"
Body weight gain [g] 0-14 221 219 206 184"
Food consumption 10 23.8 24 23.4 22.9
[g/rat/day]
1) statistically significant (Dunnett's test; lewdlsignificance: p €0.05)

Table 113:  Reproductive study on rats: body weightoody weight gain and food
consumption at different segments (premating) of ta study for adult males of ther; generation

Parameter Time of Dose level [ppm]
investigation 0 150 450 1350
[days]
Premating
Body weight [g] 0 63 60 56" 43Y
1 102 100 93Y 76Y
2 152 150 138" 110
3 198 194 184Y 1519
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Parameter Time of Dose level [ppm]
investigation 0 150 450 1350
[days]

4 247 244 229 1919
5 282 282 266" 227
6 313 313 293 253Y
7 335 336 3149 27
8 353 352 33 285
9 369 368 346 297
10 382 381 356Y 306"
11 392 392 367 315Y
12 403 401 375Y 3219
13 410 410 387 3319
14 421 422 393 337
15 428 425 400V 3449
16 431 428 403V 347
17 433 431 4119 355
18 436 435 420 366

Body weight gain [g] 0-18 373 375 364 321

Food consumption 18 23.1 23.0 22.2 20.7

[g/rat/day]

1) statistically significant (Dunnett’s test; lewdlsignificance: p €.05)

Table 113:  Reproductive study on rats: body weightoody weight gain and food

consumption at different segments of the study foadult females of theF, generation

Parameter Time of Dose level [ppm]
investigation 0 150 450 1350
[weeks/days]]
Premating
Body weight [g] 0 weeks 158 157 156 157
1 weeks 174 172 173 168
2 weeks 188 185 182 181"
3 weeks 201 197 194" 193"
4 weeks 211 207 203 204"
5 weeks 215 211 207" 206"
6 weeks 221 218 213 213
7 weeks 225 223 218 217
8 weeks 230 226 223 221
9 weeks 234 230 226 225
10 weeks 237 233 230 228
Body weight gain [g] 0 — 10 weeks 79 76 74 719
Food consumption 10 weeks 17.1 16.7 15.9" 15.5"
[g/rat/day]
Gestation
Body weight [g] 0 days 239 236 233 229
5 days 255 252 247 244
10 days 267 266 259 257
15 days 283 283 279 275
20 days 337 341 333 325
Body weight gain [g] 0 — 20 days 97.7 104.4 100.5 96.1
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Parameter Time of Dose level [ppm]
investigation 0 150 450 1350
[weeks/days]]
Food consumption 0 — 20 days 22.8 22.2 20.8" 20.4)
[g/rat/day]
Lactation
Body weight [g] 1 days 270 265 260 252"
4 days 278 277 266 261"
7 days 288 284 280 264"
14 days 298 299 292 270V
21 days 299 295 291 259"
Body weight gain [g] 1 - 21 days 28.9 30.6 30.9 6.4"
Food consumption 1 - 21 days 52.8 52.0 49.9 35.3)
[g/rat/day]

1) statistically significant (Dunnett's test; lewdlsignificance: p €.05)

Table 114:

Reproductive study on rats: body weightoody weight gain and food
consumption at different segments of the study foadult females of the~; generation

Parameter Time of Dose level [ppm]
investigation 0 150 | 350 1350
Premating
Body weight [g] 0 weeks 59 56 54Y 419
1 weeks 92 88 85" 68"
2 weeks 124 122 115" 96"
3 weeks 143 144 138 118Y
4 weeks 161 164 156 138Y
5 weeks 175 181 171 156"
6 weeks 187 193 183 169”
7 weeks 199 203 192 178Y
8 weeks 206 211 200 184)
9 weeks 212 218 206 192)
10 weeks 217 224 211 196"
11 weeks 220 226 215 199)
12 weeks 225 231 219 203"
13 weeks 226 235 222 207
14 weeks 229 239 223 210"
Body weight gain [g] 0 — 14 weeks 170 182 170 168
Food consumption 0 — 14 weeks 14.6 15.1 14.4 13.3
[g/rat/day]
Gestation
Body weight [g] 0 days 231 239 230 212V
5 days 249 258 243 225"
10 days 259 269 257 236"
15 days 277 289 275 253)
20 days 337 346 332 296"
Body weight gain [g] 0 — 20 days 105.7 107.0 101.7 84.2
Food consumption 0 — 20 days 20.7 20.8 20.4 19.17
[g/rat/day]
Lactation
Body weight [g] 1 days 265 272 258 232
4 days 276 284 272 245"
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Parameter Time of Dose level [ppm]
investigation 0 150 350 1350
7 days 285 295 279 256"
14 days 298 308 294 262"
21 days 288 299 295 254"
Body weight gain [g] 1 - 21 days 23.6 27.3 37.0 22.0
Food consumption 1 - 21 days 53.2 54.6 52.1 39.4)
[g/rat/day]
1) statistically significant (Dunnett's test; lewdlsignificance: p €.05)

The reproductive data for tlig treatment groupdid not show any statistically significant diffaces
attributed to treatment. For the generation parents, there were a statisticallyifstgnt decrease in
the percentage of live pups born (fetal effectyelating with a reduced mean number of corporalute
mean number of implantations (both reproductivapeaters) and an increased percentage of post-
implantation loss (fetal parameter) (high dose gronly). These findings were outside the rangéef t
historical control data. Since the high dose fermpalents of th&; showed clear maternal effects
(reduced body weight during premating, gestatiahlactation as well as reduced food consumption),
the effects mentioned (reduced percentage of ligs porn, reduced mean number of corpora lutea,
reduced number of implantations and increased p&ge of post-implantation loss) were probably
caused by maternal toxicity. Considering these mateffects, the test substance per se is not
considered to be of reproductive toxicity basedharesults of this study. The relevant findingghwi
respect to reproductive/fetal parameter are sunsedhin table below.

Table 115:  Reproductive study on rats: reproductie/fetal parameters ¢; generation)

Generation Reproductive/fetal parameters Dose level [ppm]
0 150 450 1350 | Historical
control?
Reproductive parameters
Number of corpora lutea 14.3 14.1 13.8 12.2Y [12.6-13.3
. Number of implantations 11.7 12.0 12.0 10.77 |11.3-12.1
F1 generation
Fetal parameters
Percentage of live pups born 90.1 91.0 88.8 81.07 -
Percentage of post-implantation lof 9.9 9.0 11.2 19.0° 8.2-135
1) statistically significant (Student’s t-test; leeélsignificance: p_€0.05); below historical control data
2) statistically significant (Z test; level of sigrifince: p_<0.05); no historical control data available
3) statistically significant (Z test; level of sigrifince: p <0.05); above historical control data
4) range of historical control data; 4 studies, 30reat$/sex for each study

Other litter dataFor theF litters, statistically significant reductions haween observed for number
of pups alive on day 14 and 21 and the respeadtiméval indices of the high dose group animals.
These findings are associated with the statisyicadnificant increased number of pups
dead/cannibalised. As stated in the study repibfindings with the exception of the number of gup
found dead/cannibalised from day 8 — 14 were irrdhnge of the historical control data.

At the highest dose group of thelitters, the statistically significant lower melgtter size (including
the mean viable litter size) is considered to teted to the lower number of mean corpora lutea and
implantations of th&; parents; the mean litter size is within the histdrcontrol (as outlined in the
study report). The number of male pups (lactatiemopl; days 1 and 21) as well as the number of
combined male and female pups (days 1, 14 and Rttation period) was found to be statistically
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significant decreased for the high dose group dsitmat within the historical control. There was
again a reduced number of pups alive on day 2iuimg the day 21 survival index) related to the
increased pups found dead/cannibalised from day25for the high dose group animals; the latter
parameter with exception of the number of pups ibatised were in the range of historical control.
The relevant litter data are summarised in tablevbe

Table 116:  Reproductive study on rats: relevant tter data

Generation Litter data Dose level [ppm]
0 150 450 1350
Number of pups dead/cannibalis 0 1 1 107
from day 8 - 14
Number of pups alive on day 14 191 203 178 174
F, generation Number of pups dead/cannibalis 0 0 1 4Y
! from day 15 — 21
Number of pups alive on day 21 191 203 177 170"
Day 14 survival index [%0] 100.0 99.5 99.4 94.68)
Day 21 survival index [%0] 100.0 99.5 98.9 92.4)
Mean litter size index 10.8 11.0 11.0 8.6”
Mean viable litter size 10.5 10.9 10.7 8.5Y
Mean number of pups during
lactation:
- males day 1 5.5 5.8 5.5 4.0Y
- males day 4 4.2 4.2 3.9 3.5
- malesday 7 4.2 4.2 3.8 3.5
- males day 14 4.2 4.2 3.7 3.4
- males day 21 4.2 4.2 3.7 3.4
F, generation
- combined sex day 1 10.5 10.9 10.7 8.5"
- combined sex day 4 7.7 7.9 7.8 7.2
- combined sex day 7 7.7 7.98 7.7 7.2
- combined sex day 14 7.7 7.9 7.6 7.0Y
- combined sex day 21 7.7 7.9 7.6 6.9
Number of pups alive on day 21 199 212 197 184)
Number of pups dead/cannibalis 0 1 1 52
from day 15 - 21
Day 21 survival index [%0] 99.0 99.1 97.0 94.8)
1) statistically significant (Z test; level of sifinance: p<0.05), but within the range of historical control
2) statistically significant (Z test; level of sifinance: p<.05)
3) statistically significant (Student’s t-test; leeglsignificance: p €0.05), but within the range of historical control

Pup weightfmale, female and combined males/females) wendfisigntly reduced throughout the
lactation period foF; generation of the highest dose group and on dand21 of the mid dose
group; the reduced pup weight could be observethédf, generation (mid and high dose group) on
day 7, 14 and 21. The pup weights are compiledarfdllowing table.

Table 117: Reproductive study on rats: mean pup wehts [g] during lactation period

Generation Sex Time of Dose level [ppm]
investigation 0 150 450 1350
[days]
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Generation Sex Time of Dose level [ppm]
investigation 0 150 450 1350
[days]

both sexes 1 6.5 6.6 6.7 6.4

4 10.0 9.9 9.8 9.0V
7 15.3 15.0 14.5 11.7
14 30.8 28.9 27. 7 18.9"
21 47.6 46.1 42.0P 25.6)

males 1 6.7 6.8 6.9 6.6

4 10.2 10.2 9.9 9.2Y
F, generation 7 15.4 15.5 14.7 12.0¢
14 31.7 29.4 28.0P 19.19
21 48.2 46.9 42.19 26.3)

females 1 6.4 6.4 6.5 6.2

4 9.8 9.6 9.6 8.9V
7 15.1 14.6 14.2 11.6"
14 30.0 28.4 27.5) 18.9"
21 46.9 452 41.9 25.3)

both sexes 1 6.7 6.6 6.5 6.5

4 10.1 10.0 9.5 9.5
7 15.4 15.3 14.19 12.4Y
14 29.6 29.3 26.9 20.5)
21 46.4 46.0 42.4 28.6"

males 1 6.8 6.8 6.6 6.7

4 10.3 10.2 9.7 9.7
F, generation 7 15.9 15.6 14.2 12.7)
14 30.0 29.7 27.19 21.0Y
21 46.9 46.7 42.7 28.9

females 1 6.5 6.4 6.4 6.4

4 9.9 9.7 9.3 9.3
7 15.1 15.0 13.9Y 12.0
14 29.3 28.9 26.7 20.1Y
21 45.8 45.3 42.0P 28.3)

1) statistically significant (Dunnet’s t- test; &wf significance: p8.05)

There were neither macroscopic findiraggibuted to treatment for pups as well as fadigchor
microscopic changesvhich were considered substance related for fratént generations.

Conclusiorn

Based on the results of the two generation stuadyighed, the reproductive parameters do not indiaate
possible reproductive influence caused by thestdsstance for thi, generation. However,

statistically significant changes for the high dbsgeneration parents (decrease in the percentage of
live pups born correlating with a reduced mean remolb corpora lutea, mean number of implantations
and an increased percentage of post-implantatss) lwere outside the range of the historical cbntro
data. Since the high dose female parents dfilslowed clear maternal effects, the reproductize an
fetal findings mentioned were probably caused biemal toxicity. Thus, the test substance per se is
not considered to be of reproductive toxicity. thukh animals, reduced body weights of males (
generation) and femaleByandF; generation during premating) as well as reduced tmnsumption

(Fo females during premating and gestation) were shioviae of statistically significance already
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evident at the mid dose group (450 ppm)-{randF, pups, statistically significant decreased body
weight was observed in males and females alreadgmvat the mid dose level of 450 ppm.

Based on these findings, the NOAEL for both pateatal offspring effects can be set at 150 ppm
equivalent to 10.5 mg/kg bw/day (males) and 14.%kggw/day (females); the reproductive NOAEL
is 450 ppm (equivalent to 31.6 mg/kg bw/day in maed 42.8 mg/kg bw/day in females).

4.11.1.2 Human information

Based on the documentation submitted by the nntifie health disturbances caused by cymoxanil
have been observed in personnel involved in prochastufacturing and from the formulation plants.
No cases of acute cymoxanil intoxication have beported and also no specific clinical signs are
expected from acute and/or accidental exposurerntahs.

4.11.2 Developmental toxicity

In the PRAPeR peer review, experts concluded tieatdnge of teratogenicity studies did not show a
consistent and clear pattern for developmentattffdnowever there were marked effects in all 6
studies. The meeting concluded that classificatiith Repr. Cat.3, R63 (Repr. Cat 2, H361d
according to Regulation (EC) 1272/2008) shoulddz®nsidered by RAC experts. Neither the
Rapporteur Member State nor EChA could find outchtstudies on developmental toxicity of
cymoxanil were already discussed by ECB. For sandiess (Veena, 1998; Ponana, 1999), the date
of their performance excludes that they could Haaen evaluated by ECB experts in 1995, 1996 and
1997.

4.11.2.1 Non-human information
Rat:

Developmental toxicity study of DPX-T3217-113 (Cyxaail) in rats
ReferenceMurray, 1993;Report No. HLR 744-92
Guideline:OECD 414 (1981)

GLP:Yes

The study is scientific valid and acceptable.

Material and Methods:

Groups of 25 female pregnant rats/dose group itstCal: CD®BR rats; source: Charles River Breeding
Laboratories, New York) received cymoxanil (batoh ©i3217-113; purity grade: 97.8 %; the test
substance was dissolved in a 0.5 % aqueous sohiftimethyl cellulose) on day 7 — 16 of gestation
whereby day 1 is the day copulation was confirniechéles were cohabited with males 1 : 1). The
dose levels were 0, 10, 25, 75 and 150 mg/kg bwieaynulations of the test substance were prepared
on the morning of each dosing day; the mean coratents of the samples analysed after five hours at
room temperature were proven to be stable.

Clinical observations of the animals were perforraeetach morning of day 1 — 22 of gestation and
each afternoon of day 7 — 16 (dosing period). Bedight was recorded on days 1, 7 — 17 and 22 and
food consumption on days 1, 3, 5, 7, 9, 11, 131T5nd 22. The females were euthanized on day 22
of gestation: the gravid uterus was removed andlveel. The number of dead and live foetuses and
resorptions were recorded. Live foetuses were veeigbexed and examined for external alterations.
Fetuses were evaluated for external, visceral kelétsl malformations and variations.
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Findings:

Maternal effectsThere were no test substance-related effects egpect to mortalityn all dose
groups; all females survived to scheduled euthar@asday 22 of gestation. With respect to clinical
observationsthe incidence of alopecia was statistically digant increased for the high dose animals
(days 7 — 16 and 17 — 22 of gestation). The releslancal findings are summarised in table below.

Table 118:  Teratogenicity study in rats: relevantlinical observations (number of animals
affected) 1 — 6, 7 — 16 and 17 — 22 days of gesiati

Observation Dose group levels [mg/kg bw/day]
Parameter | Period 0 10 25 75 150
Alopecia Day 1 - 6 of 0/25 1/25 1/25 0/25 1/25
gestation
Day 7 — 16 of 1/25 0/25 3/25 2125 10/25)
gestation
Day 17 — 22 of 1/25 0/25 4/25 2/25 8/25"
gestation

1) statistically significant (Cochran-Armitage tdstyel of significance: p €.05)

Mean maternal body weighigere significantly reduced from day 9 of gestatioil the end of the
observation period (day 22 of gestation) for the high dose levels; reduced body weight geas
shown to be of statistical significance for the 25and 150 mg/kg bw/day dose groups. A statigfical
significant decreased food consumptemuld be observed for females of 25, 75 and 15&grigwv

dose groups at day 7 — 9 of gestation; this effast shown for animals of the two highest dose tevel
up to day 15/22 of gestation. The relevant findiwgh respect to body weight and food consumption
are compiled in the following table:

Table 119:  Teratogenicity study in rats: Mean bodyweights, body weight gains and food
consumption at different time points of gestation

Observation Dose group levels [mg/kg bw/day]
period 0 10 25 75 150
[days of
Parameter gestation]
Body weight [g] 1 2859 | 2857 285.5 286.6 284.7
7 318.1 316.6 317.7 313.8 313.2
9 327.4 324.5 322.8 | 313.2 | 298.68)
11 3353 | 3353 3353 | 322, | 297.1%
13 3458 | 343.7 3453 | 331.8 | 307.%
15 354.8 | 350.9 3555 | 342.3 | 319.1
17 373.1 | 369.3 370.4 | 358.8) | 338.4)
22 461.3 | 453.9 4534 | 438.8) | 414.¢)
Body weight gain [g] 1-7 323 | 30.9 32.2 27.3 28.5"
7-9 9.2 7.9 5.1V -0.6Y -14.7)
9-11 8.0 10.8 12.5 9.1 -1.5Y
11-13 10.4 8.3 10.0 9.5 10.4
13-15 9.0 7.3 10.2 10.5 11.6
15— 17 18.4 18.4 14.9 16.5 19.3
17-22 88.2 84.6 83.0 80.0P 76.3)
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Observation Dose group levels [mg/kg bw/day]
period 0 10 25 75 150
[days of
Parameter gestation]
Food consumption [g] 1-7 24.0 24.1 23.3 23.1 23.3
7-9 24.8 23.9 21.9 17.3 10.5Y
9-11 25.3 25.0 23.9 20.1Y 10.5Y
11-13 25.5 24.5 25.0 21.5) 14.5"
13-15 25.4 24.2 24.9 22.7 19.1
15-17 25.6 25.2 26.3 24.6" 22.0P
17 - 22 27.6 27.6 26.9 27.8 29.0P

1)  statistically significant reduced (ANOVA; level significance: p <0.05)

No gross pathological changesre found attributed to treatment.

Litter data/foetal parameterfhe mean number of resorptions/litter was stesiby significant
increased for the high dose level; the total nunatbéve foetuses (high dose group only) and the
number of male live foetuses (both highest dosaggpwas shown to be statistically significant
reduced as well as the mean foetal weight of thle tose foetuses. No other effects on reproductive
parameters like early deliveries, number of femualils total resorptions, number of litters, mean
corpora lutea and dead foetuses/litter were sd®mrdlevant findings are summarised in the follawin
table.

Table 120:  Teratogenicity study in rats: relevanteproduction parameters

Dose group levels [mg/kg bw/day]
Parameter 0 10 25 75 150
Total resorptions/litter 1.0 0.6 1.0 1.2 2.1Y
Total live foetusesllitter 15.2 15.5 15.0 14.6 12.7
Mean corpora lutea 17.6 17.2 17.1 17.6 17.3
Means per litter implants 16.2 16.1 16.0 15.8 14.8
Male live foetuses/litter 7.9 7.5 7.6 6.6Y 5.7
Total mean foetal weight [g] ~ 5.20 5.19 5.01 5.05 433

1) statistically significant (Jonckheere’s testeleof significance: p €©.05)
2) statistically significant (ANOVA; level of sigfitance: p_<0.05)

With respect to malformatior{external, visceral and skeletal malformatiorts, iean percentage of
affected foetuses/litter was significantly increshas well as the total numbers of foetuses affemted
dose levels of 25, 75 and 150 mg/kg bw/day asrmdlin table below:

Table 121:  Teratogenicity study in rats: mean perentage of affected foetuses/litter with
malformations

Dose group levels [mg/kg bw/day]
0 10 25 75 150

Foetuses with malformation 0.0 0.3 4.7 0.8V 2.0
[Y%l/litter]
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Dose group levels [mg/kg bw/day]
10 25 75 150
Total number of foetuses wi 0 1 13Y 3V 6V
malformations
1) statistically significant (Jonckheere's testeleof significance: p ©.05)

With regard to several individual malformations etved in the 10 and 25 mg/kg bw/day dose group,
these findings were not evident at the higher dpseps, i.e. no dose relationship could be observed
All respective malformations observed in particutathe low and mid dose groups only are
summarised in the following table:

Table 122:  Teratogenicity study in rats: foetuse@otal number) with malformations

Dose group levels [mg/kg bw/day]
Malformations 0 10 25 75 150
External 320 387 360 365 292
(No. of fetuses examined)
Neural tube effect 0 0 1 0 0
Micrognathia 0 1 0 0 0
Anasarca 0 0 6 0 0
Face — absent 0 0 1 0 0
Cleft palate 0 0 3 0 0
Visceral 166 202 189 191 154
(No. of fetuses examined)
Heart: Septal defect 0 0 1 0 0
Head
Cleft palate 0 0 2 0 0
Skeletal 329 386 360 352 292
(No. of fetuses examined)
Mandible — fused 0 1 0 0 0
Vertebra — fused 0 0 0 1 0
Humerus — bent 0 0 5 0 0
Ulna — bent 0 0 2 0 0
Radius — bent 0 0 9 0 0
Fibula: absent 0 0 1 0 0
Fibula — bent 0 0 4 0 0
Metatarsial - absent 0 0 2 0 0
Tibia — bent 0 0 1 0 0

However, the total number of foetuses with specifaiformations detected in the two highest dose
groups (head — exencephalic head, filamentouseail agnesis, hemi vertebra, fused rib and cleft
sternebra) showing dose relationship is still stigally significant increased (3 and 6 foetuses as
outlined in table below). Malformations like filamteus tail, renal agnesis and cleft sternebra are
within the range of historical control data. Thenegning findings (exencephalus, hemi vertebra and
fused ribs) showed a low incidence but were abbgdistorical control. As a consequence, possible
treatment-relation with respect to these findingsnot be excluded. The relevant findings are
summarised in the following table:

167



CLH REPORT FOR CYMOXANIL

Table 123:  Teratogenicity study in rats: relevanfindings in foetuses (total number) with
respect to malformations

Dose group levels [mg/kg bw/day]
0 10 25 75 150 Range of
historical
Malformations control*
External
Head - exencephalid 0 0 0 0 1? 0
Filamentous tail 0 0 0 0 1Y 0-1
Visceral
Renal agnesis 0 0 0 0 1Y 0-1
Skeletal
Hemi Vertebra 0 0 0 22 3? 0-1
Fused rib 0 0 0 0 3? 0-1
Cleft sternebra 0 0 0 1Y 1Y 0-1

* represents all malformed control foetuses oftBlies (1988 — 1997); total no.of affected fetustasly
1) dose related, but within the range of historazattrol
2) dose related and above the historical control

The incidence of skeletal variatiofdue to retarded development) was shown to biststatly
significant increased for dose levels 25, 75 ar@rh§/kg bw/day (number of foetuses affected and
mean percent of affected foetuses per litter) arsdimmarised in table below.

Table 124:  Teratogenicity in rats: mean percentagef affected foetuses/litter with skeletal
variations

Dose group levels [mg/kg bw/day]

0 10 25 75 150
Foetuses with variations 18.4 20.2 41.0Y 54.9V 65.4"
[%%llitter]
Total number of foetuses wi 67 78 142 1919 186"
variations

1) statistically significant (Jonckheere's testeleof significance: p ©.05)

The number of foetuses with respect to individkaletal variations showing a statistically sigrafit
increase are summarised in table belBartially ossified skullvas increased for the 25, 75 and 150
mg/kg bw dose groups but within the range of histébicontrol.Unossified hyoidlid not show a
statistically significant increase at any dose ltlewevertheless the incidence was above the hesdori
control for the 75 mg/kg bw dose groups foetusdiating no clear dose relationshigartially
ossified vertebravere statistically significant increased for thiei@hest dose groups but within the

range of historical control for the 25 mg/kg bw @a@soup and the highest dose group tested indicatin

again no clear dose relationship. The increasedeuof foetuses showirgartially ossified pelvisor
the highest dose group is not indicated to beatissically significance but is far above the ranfe
historical control; the incidences pértially ossified sternebrainossified sternebrandwavy ribsare
statistically significant increased and above trgge of historical for the high dose group testéxr:
latter variations (i.e. partially ossified pelvugrtially ossified sternebra, unossified sterneim wavy
ribs) at the highest dose group tested are thereforsidered to be treatment related and of
toxicological relevance. The increase of retardesiesal development (delayed ossification) is
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correlated with the dose response for maternatitgxi.e. reduced body weight, body weight gain,
food consumption) and for reduced foetal weight.

Table 125:  Teratogenicity study in rats: total nunier of foetuses with variations (retarded
skeletal development)

Dose group levels [mg/kg bw/day]
0 10 25 75 150 Range of
Variations historical control*
Partially ossified skul 9 15 24Y 34Y 25" 444
Unossified hyoid 5 1 3 147 10 0-11
Partially ossified 42 60 119V 158" 124" 2-126
vertebra
Partially ossified 13 4 6 19V 63" 0-50
sternebra
Unossified sternebrd 0 0 0 1 6Y°) 0-2
Partially ossified 0 0 0 1 97 0-2
pelvis
Wavy ribs 0 3 6 1 149 0-8

* represents all control foetuses of 32 studie8$1:91997) (total no. of affected fetuses/study)

1) statistically significant (Jonckheere's testeleof significance: p ©.05), but within the range of historical control

2) statistically not significant, but above thetbigal control; no clear dose relationship

3) statistically significant (Jonckheere’s testeleof significance: p €©.05), above the historical control but no clease
relationship

4) statistically significant (Jonckheere's testeleof significance: p 9.05), above the historical control

5) indicated to be not statistically significantit mbove the historical control

6) considered treatment related and toxicologiaalgvant

Conclusion

In this rat study, statistically significant redoct of mean maternal body weight (two high doselgy
reduced body weight gain (25, 75 and 150 mg/kg aw/dnd reduced food consumption (25, 75 and
150 mg/kg bw) indicate dose related maternal toxeti 25 mg/kg bw and above.

Concerning fetotoxicity, increased incidences eatment related variations (partially ossified and
unossified sternebra, wavy ribs and partially esgdipelvis) could be observed at maternal toxiedos
levels. Concerning malformations, incidences faninertebra, excenphthalic head and fused ribs
were shown to be above the range of historicalrobat dose levels of clear maternal toxicity.

Although incidences of these malformations obsewerk low, treatment-relation with respect to these
findings cannot be excluded.

Based on all findings, the NOAEL for maternal taids to be set at 10 mg/kg bw/day; the foetal
NOAEL can be established at 10 mg/kg bw/day.

Teratogenicity study in Wistar rats with Cymoxaeithnical
ReferenceVeena, 1998Report No. 2150/96
Guideline:OECD 414 (1981)

GLP:Yes

The study is scientific valid and acceptable.
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Material and Methods:

Groups of 27 female pregnant Wistar rats/dose gfstg@in: Wistar rats; source: Rallis Research
Centre, India) received cymoxanil (batch no: 09x#ijty grade: 98.8 %; the test substance was
dissolved in a 0.5 % aqueous solution of carboxmiekellulose) on day 6 — 15 of gestation whereby
day 0 is the day copulation was confirmed (femalese cohabited with males 2 : 1). The dose levels
were 0, 30, 60 and 120 mg/kg bw/day. Formulatidriietest substance were prepared daily; the test
substance was proven to be distributed homogeneandlstable up to 3 hours when stored at room
temperature.

Clinical observations of the animals and mortaltsre observed twice daily. Body weight was
recorded on days 0, 6 — 15 (daily) and 20 and tmogumption on days 0, 6, 11, 16 and 20. The
females were euthanized on day 20 of gestatiorsabj@cted to gross pathological examination: the
gravid uterus was removed and weighed. The nunflmrpora lutea, number of implantations, early
and late resorptions as well as number of totals®s, number of dead foetuses, number of abnormal
foetuses, number of live foetuses and sex ratie wesorded. Live foetuses were weighed, sexed and
examined for external alterations. Half the nundiehe live foetuses was examined for visceral
alterations. The remaining foetuses were examioeskieletal alterations.

Findings:

Maternal effectsThe number of pregnant animals was 25, 23, 20 &ridrzhe control, low, mid and
high dose animals, resp. No test substance redffiects on mortalityould be observed for all dose
groups. With respect to clinical observatiomse animal of the highest dose group shows didlaaed
in one animals of the mid dose group nasal diseheogld be observed. In addition, soft stool was
evident in all treated groups. The clinical findsreye summarised in table below.

Table 126:  Teratogenicity study in rats: relevantlinical observations (number of animals
affected)

Dose group levels [mg/kg bw/day]
Parameter 0 30 60 120
Dull 0 0 0 1
Nasal discharge 0 0 1
Soft stool 2 1 2 1

Mean maternal body weightgere significantly reduced for the high dose graopnals; reduced body
weight gainand_food consumptiowere shown to be of statistical significance f@ high dose group
during days 6 — 15 as well as throughout gestdtag O — 20). The relevant findings with respect to
body weight and food consumption are compiled énftilowing table:

Table 127:  Teratogenicity study in rats: Mean bodyweights, body weight gains and food
consumption at different time points of gestation

Observation period Dose group levels [mg/kg bw/day]
Parameter [days of gestation] 0 30 60 120
Body weight [g] 0 206 207 204 205
6 225 225 224 224
15 257 257 248 239"
20 306 307 293 285
Body weight gain 0-6 19 18 19 19
9]

170



CLH REPORT FOR CYMOXANIL

Observation period Dose group levels [mg/kg bw/day]
Parameter [days of gestation] 0 30 60 120
6-15 32 32 24 16"
15-20 49 50 46 46
0-20 100 101 89 8o
Food consumption 0-6 17.0 17.6 16.9 17.4
[g/rat/day]
6 -16 20.3 20.2 18.5 15.3"
16 — 20 22.8 22.8 22.5 22.4
0-20 19.9 20.0 18.9 17.3

1)  statistically significant reduced (Dunnett’s tdstel of significance: p €©.05)

With regard to gross pathological changls incidences of lungs petechiae were highemtid and
high dose group animals (summarised in table below)

Table 128:  Teratogenicity study in rats: Gross pdtological findings of dams
(day 20 of gestation)

Dose group levels [mg/kg bw/day]
Parameter 0 30 60 120
Lungs petechiae 2 1 6 6

All reproductive parameteiavestigated (number of corpora lutea, numbempiantation, early
resorptions, late resorptions, pre-implantatios,lpest-implantation loss and dams with any
resorptions) did not show any statistical significaeven at the high dose group when compareeto th
concurrent control. However, the incidences of tasorptions, post-implantation loss and dams with
any resorptions are marked higher for the high dosmals when compared to the other dose groups as
outlined in table below.

Table 129:  Teratogenicity study in rats: Reprodudive parameter of dams

Dose group levels [mg/kg bw/day]
Parameter 0 30 60 120
Late resorptions 0 1 2 419
Post-implantation loss 17 13 12 59"
Dams with any resoptions 9 (36.0 % 10 (43.5 %)| 8 (40.0 %) |15 (60.0 %)

1)  statistically not significant altered (Mann Whitniegt/Contingency test; level of significance: f.85) but marked higher than
the other dose groups

Litter data/foetal parameterfhe number of litters, the total number of foejghe mean litter size,

the number of dead foetuses, the number of liveigas (total number, male and female) and the sex
ratio did not show any treatment related changstafistically significant decrease of the foetusgive
(total, male and female) was observed for the Hmge group; the relevant findings are summarised in
the following table.
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Table 130:  Teratogenicity in rats: relevant foetusveight [g]

Dose group levels [mg/kg bw/day]
Parameter 0 30 60 120
Male foetus weight [g] 3.6 35 35 3.2Y
Female foetus weight [g] 3.4 3.4 3.3 3.2
Male and female foetus weight [ 3.5 3.5 3.4 3.2

1) statistically significant (Dunnet’s test; levelsignificance: p <0.05)

External observations:

With respect to major malformations, one foetus feasd with cleft palate in the highest dose
group (statistically not significant); one foetudlme low dose group showed multiple malformations
(hydrocephaly, mouth opening malformed, subcutas@adema, low set auricle, flipper like
forelimbs); since this finding was not confirmedtie higher dose group, this observation is
considered an incidental finding. The number ofdees with malformations was 1 each of the low
and the high dose group (0.4 %); again, this irsge@as not statistically significant and lay within
the range of historical control data. The releVantings are summarised in the following table:

Table 131:  Teratogenicity in rats: relevant foetusveight [g]

Dose group levels [mg/kg bw/day]
0 30 60 120 Range of historical
Parameter control*
Foetuses with malformations [9 0 0.4 0 0.4 0-0.46
Cleft palate [%0] 0 0 0 0.4 -
Multiple malformations [%] 0 0.4 0 0 -
* represents all malformed control foetuses (52&#tifses) of 21 studies (1990 — 1998)

Visceral observations:

Variants(slight renal pelvis dilatation) were statisticatliginificant increased for the high dose
foetuses but within the range of historical contFarminor anomaliesthe incidence of short uterine
horn was statistically significant increased andvalthe range of historical control for the mid elos
only; therefore, no dose relationship is evidenbdgrate renal pelvis dilatation was shown to be
statistically significant increased for the low amngh dose group but within the range of historical
control data. With respect toajor malformationsl foetus of the mid dose group and 2 foetuses of
the high dose group showed hydronephroses; thdafys were not statistically significant increased
and not above the range of historical control. fidlevant visceral findings are summarised in table
below.

Table 132:  Teratogenicity in rats: mean percent oéffected foetuses with visceral alterations
[% of foetuses examined]

Dose group levels [mg/kg bw/day]
0 30 60 120 Range of
Parameter historical control*
Variants
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Dose group levels [mg/kg bw/day]
0 30 60 120 Range of
Parameter historical control*
Renal pelvis dilatation — slightf 5.6 9.6 12.0 14.0Y 0.0-19.4
[%]
Minor anomalies
Renal pelvis dilatation - 2.1 7.4Y 6.5 7.8Y 1.6-16.2
moderate [%0]
Short uterine horn [%] 0.0 0.0 2.8 0.0 0.0-1.6
Major malformations
Foetuses with major 0 0 1 2 0-3.25
malformations
[%]
Hydronephrosis [%] 0 0 0.9 1.6 0-24
* represents all malformed control foetuses (2@fffses) of 21 studies (1990 — 1998)
1) statistically significant (Contingency test; leeésignificance: p <0.05), but within the range of historical control
2) statistically significant (Contingency test; leeésignificance: p <0.05), above the range of historical control; hait

dose relationship

Skeletal observations:

Several skeletatariants(delayed ossification; incomplete/poor ossificajiaere statistically
significant increased at all dose groups but withmrange of historical control. However, the
following variants with statistical significance meefound to be above the historical control data:
delayed ossification of central cervical vertelrigli dose), distal phalange of hind limb (high dose
and poor/incomplete ossification of supraoccipj#l dose groups), sternum: sternebra no. 1, 2, 6
(high dose group) and caudal vertebra: archushigh dose). With respect to variants, no NOAEL
can be established based on the statisticallyfaignt increase of incomplete/poor ossification of
supraoccipital (above the range of historical aglhin all dose groups tested.

With respect taninor anomaliesstatistically significant increase (within the rangf historical
control) could be observed for hypoplasia of steraeo. 5. In addition, the following minor
anomalies with statistical significance were fotmdbe above the historical control data: hypoplasie
of sternebra 1 and 2, and rudimentarﬁV id. For the statistically significant increasedidences of
split thoracic vertebra and dumb-bell shaped thonaertebra, no historical control data were
available. As for variants, no NOAEL could be es&died for anomalies since dumb-bell shaped
thoracic vertebra were found to be statisticalyngicant increased even at the lowest dose group.

There were no incidences wiajor malformationsn any of the dose groups tested.
The relevant findings of skeletal observationssaramarised in table below.

Table 133:  Teratogenicity in rats: mean percent oéffected foetuses with skeletal alterations
[% of foetuses examined]

Parameter Dose group levels [mg/kg bw/day]

0 30 60 120 Range of
historical
control*

Variants
Delayed ossification
Sternum: sternebra no. 6 1.4 4.4 3.7 | 6.3" | 0.0-30.9
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Parameter Dose group levels [mg/kg bw/day]

0 30 60 120 Range of
historical
control*

Cervical vertebra: 7/7 12.7 15.6 38.5°% 57.07% 0.0 —38.4
Forelimb: proximal phalang 84.5 90.4 90.8 95.3) 0.0-96.7
2/2
Hind limb: distal phalange 5.6 6.7 11.9 13.39? 0.0-9.6
3/5
Hind limb: distal phalange 30.3 40.7 45.9) 53.9) 0.0-98.6
5/5
Incomplete/poor ossificatior
Interparietal 7.0 18.5) 20.2 15.6" 0.0-32.7
Supraoccipital 4.2 14.87 19.39 22,79 0.0-18.3
Sternum: sternebra no. 1 0.7 1.5 0.0 14.87 0.0-6.5
Sternum: sternebra no. 2 4.2 8.1 11.0¢ 34.489 0.0-285
Sternum: sternebra no. 5 5.6 14,19 211 31.3) 0.0 -48.38
Sternum: sternebra no. 6 20.4 28.1 43.1Y 56.3° 9.8-56.1
Thoracic vertebra: 1/13 0.7 0.0 3.7 7.0Y 0.0-8.1
Caudal vertebra: 1/1 0.0 2.2 0.9 4.7 0.0
Minor anomalies
Hypoplasia of sternum: 0.0 0.7 2.8 6.3 0.0-0.8
sternebra no. 1
Hypoplasia of sternum: 6.3 7.4 14.7 25.8°) 0.0-15.38
sternebra no. 2
Hypoplasia of sternum: 22.5 215 33.0 46.9) 5.6 — 48.2
sternebra no. 5
Split thoracic vertebra 1/13 7.0 9.6 9.2 19.5°) 0.0-15.4
Dumb-bell shaped thoracid 9.2 13.3 14.7 23.47 0.0-15.1
vertebra 3/13
Dumb-bell shaped thoracig 1.4 3.0 5.5 15.6° 0.0-11.3
vertebra 4/13
Dumb-bell shaped thoracid 0.0 4.9% 2.89 4.7% 0.0-2.7
vertebra 6/13
Asymmetric dumb-bell 1.4 2.2 2.8 8.6" 0.0-11.2
shaped thoracic vertebra 1/
Asymmetric dumb-bell 0.0 0.0 0.0 4.7% 0.0-2.7
shaped thoracic vertebra 2/
Rudimentary 14 rib 4.2 20.7 32.179 32.07% 2.0-27.4

* represents all malformed control foetuses (2@#4ifses) of 21 studies (1990 — 1998)

1) statistically significant (Contingency test; leeésignificance: p <0.05), but within the range of historical control
2) statistically significant (Contingency test; leeésignificance: p <0.05), above the range of historical control

3) considered to be of toxicological relevance

Conclusion

The NOAEL for maternal toxicity can be establisla®0 mg/kg bw/day, based on the findings with
respect to body weight, body weight gain, food comgtion and reproductive parameter at the
highest dose level tested (120 mg/kg bw/day). Conicg fetal findings with respect to skeletal
observations, no NOAEL can be derived: incidenoesrfinor anomalies (dumb-bell shaped thoracic
vertebra 6/13) were shown to be statistically digant increased and above the historical control
data even at the lowest dose tested (i.e. 30 mgidday). These changes (increased incidences of
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variants and minor anomalies) are demonstratingn@act of the test material to the development of
foetuses. Therefore, only a fetal LOAEL of 30 mglig/day can be established.

Rabbit:
Effect of H 12712 on pregnancy of the New Zealaimitewabbit
ReferenceCozens, et al., 198®Report No. DPT/93/80266

Guideline:Not stated; study performed prior to finalisatafithe OECD test guidelines but meets the
criteria outlined in the respective guideline (OE@D4 (1981).

GLP: Yes

Deviations In principle, the study is scientifically accelpia However, the study is considered of
limited validity for the assessment of developmkeetizcts, because of a smaller number of litters
available due to a higher death rate in does dihegtudy period and also non-pregnant animals.
Furthermore, no maternal toxicity could be obseieall dose levels tested. Therefore, the study is
regarded as additional informationly.

Material and Methods:

Groups of 15 female rabbits/dose group (strain: Mealand white rabbit; source: Chesire Rabbit
Farms and Ranch Rabbits and Buxted Rabbit Co.) tedeived cymoxanil (batch no: 7800-20-C;
purity grade: 94.2 %; the test substance was disdoh a 1 % aqueous solution of methyl cellulase)
day 6 — 18 of gestation whereby day O of pregnavas/the day of mating (mating procedure not
outlined in the study report). The dose levels vie, 8 and 16 mg/kg bw/day. Formulations of the
test substance were prepared daily; homogeneitgtabiity of the test substance was not givemén t
study report.

Clinical observations of the animals and mortaligre observed once daily. Body weight was
recorded on days 1, 6, 10, 14, 19, 23 and 29 ¢ag@s; food consumption was not investigated. The
females were euthanized on day 29 of pregnancganiécted to gross pathological examination:
ovaries and the gravid uterus was removed and eeahto determine: The number of corpora lutea,
early and late resorptions as well as abortionsbau of live foetuses, number of dead foetuses and
foetal abnormities. Live foetuses were weighedexaimined for external alterations. Foetuses were
examined for visceral alterations as well as f@letal alterations.

Findings:

Maternal effectsNo test substance related effects with respedirtical observationsould be
observed. A relatively high maternal mortalitycurred at all dose groups including concurrentrol
animals. Since no dose relationship was evideistptiortality was not considered to be treatment
related. Animals found dead during the study peinatuding the number of non-pregnant animals
result in a rather low number of animals for theaation period. The relevant findings are
summarised in the following table:

Table 134:  Teratogenicity in rabbits: relevant observations (number of non-pregnant
animals, number of animals found dead)
Dose group levels [mg/kg bw/day]
Parameter/Observation 0 4 8 16
Animals found dead 5/15 5/15 3/15 1/15
Non-pregnant animals 0/15 2/15 4/15 3/15
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Dose group levels [mg/kg bw/day
Parameter/Observation 0 4 8 16
Pregnant animals 10/15 8/15 8/15 11/15

—

Mean maternal body weighitgere not significantly altered for all dose grotgsted and no gross
pathological changesere found attributed to treatment.

Litter data/foetal parameterthe total number of embrionic deaths and postantgtion loss [%] was
statistically significant decreased for the low@asimals when compared to concurrent control; no
statistically significant changes were evidenttfa other dose groups. The remaining parameters
investigated (number of male, female and totalflostuses, number of implantations, number of
corpora lutea, pre-implantation loss and littergh¢) did not show any statistically significant
alterations as well. Foetus weight was not affebtetteatment with cymoxanil.

With respect to major malformatiofiscluding external, visceral and skeletal malfations), the
number of affected foetuses was increased for tleand high dose animals when compared with
controls, but revealed no statistical significaneealysing the individual malformations, again no
statistical significance was evident as outlinethlsle below.

Table 135:  Teratogenicity in rabbits: number of feetuses with malformations (not
statistically significant increased)

Dose group levels [mg/kg bw/day]
Malformations 0 4 8 16
Scoliosis 1 0 0 1
Hydrocephaly 0 0 1 0
Cebocephaly 0 0 0 1
Adactyly 0 0 1 0
Gastroschisis 0 0 1 0
Microphtalamia 0 0 1 0
Major heart vessel defect 0 0 1 0
Total affected foetuses 1 0 4 2

Concerning minor anomaliesd_skeletal variantgo statistically significant and treatment-retate
increase in the respective incidences could bereédevhen compared with controls.

Conclusion

According to the results of the study, the foetal enaternal NOAEL is above the highest dose level
tested, i.e. 16 mg/kg bw/day. No treatment relaféetts regarding maternal toxicity, litter datalan
foetal parameter (major and minor malformations]etial variants) could be observed at any dose
level. However, the small number of litters avdigalimits the validity for the assessment of
developmental effects. Therefore, the study israghas supplementary information only.

Effect of H 12712 on pregnancy of the New Zealamitewabbit
ReferencePalmer, et al., 1981Report No. HLO 805-81
Guideline:Not stated; study performed prior to finalisatafithe OECD test guidelines but meets the
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criteria outlined in OECD 414 (1981). The studgdgentific valid and acceptable
GLP:Yes

The study has been performed on order to provigplementary information to the previous study
(DPT/93/80266) in which the assessment was linbtethe occurrence of coincidental death.

Material and Methods:

Groups of 15 female rabbits/dose group (strain: Mealand white rabbit; source: Chesire Rabbit
Farms and Ranch Rabbits and Buxted Rabbit Co.) tedeived cymoxanil (batch no: 7800-20-C;
purity grade: 94.2 %; the test substance was disdoh a 1 % aqueous solution of methyl cellulase)
day 6 — 18 of gestation whereby day 0 of pregn@ntye day of mating (mating procedure not
outlined in the study report). The dose levels viei@, 16 and 32 mg/kg bw/day. Formulations of the
test substance were prepared daily; homogeneitgtabdity of the test substance was not givemén t
study report.

Clinical observations of the animals and mortaligre observed once daily. Body weight was
recorded on days 1, 6, 10, 14, 19, 23 and 29 ¢ag@s; food consumption was not investigated. The
females were euthanized on day 29 of pregnancgualnjécted to gross pathological examination:
ovaries and the gravid uterus was removed and eeahto determine: The number of corpora lutea,
early and late resorptions as well as abortionsibaur of live foetuses, number of dead foetuses and
foetal abnormities. Live foetuses were weighedexaimined for external alterations. Foetuses were
examined for visceral alterations as well as f@letal alterations.

Findings:

Maternal effectsNo test substance related effect with respegtddality could be observed. However,
two animals of the control group were killed duebmrtion resulting in the loss of general health
condition after dosing error. The number of predgm@ermals surviving the scheduled test period is
summarised in the following table:

Table 136:
test period

Teratogenicity in rabbits: number of pregnant animals surviving the scheduled

Dose group levels [mg/kg bw/day]

Parameter/Observation

0

8

16

32

Animals killed

2/15

0/15

0/15

0/15

Non-pregnant animals

1/15

0/15

1/15

2/15

Pregnant animals

13/15

15/15

13/15

13/15

Clinical observationsThere was a dose dependent increase of incidentesld ears” (statistically
significant for the high dose animals) and “ancaéeduced faecal output” (statistically significémt
the mid and high dose animals). Furthermore, ayhaeight loss of 550 g” was dose dependent (no
statistical analysis performed). The incidencethefrelevant findings are summarised in the folfayvi
table:

Table 137:  Teratogenicity in rabbits: number of pregnant animals surviving the scheduled
test period
Dose group levels [mg/kg bw/day]
Parameter/Observation 0 8 16 32
Cold ears 3/13 4/15 7/15 10/15
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Dose group levels [mg/kg bw/day]
Parameter/Observation 0 8 16 32
Anorexia/reduced faecal 0/13 1/15 5/15" 10/15”
output
Body weight loss 50 g 0/13 3/15 3/15 11/15)
1) statistically significant (Cochran-Armitage tdstvel of significance: p €.05)
2) No statistical analysis performed; regardeceleant

Mean_maternal body weighigere lower at all dose groups tested (no stagisticalysis has been
performed); the respective body weight gain wag diependent reduced with statistical significance
during dosing days 6 — 10 and 6 — 19 for the higdedanimals. There was a statistically significant
increase in body weight gain for animals of the amd high dose animals during the post dosing
period (i.e. days 19 — 23): this finding was coasgdl indicative of a rebound effect resulting from
toxicity caused by the test substance administratio

Table 138: Teratogenicity in rabbits: mean body weight andybeedight gain

Observation period Dose group levels [mg/kg bw/day]
[days]] 0 | 8 | 16 | 32
Body weight [g]”
1 3418 3260 3319 3347
6 3606 3448 3462 3537
10 3681 3519 3497 3459
14 3811 3635 3625 3517
19 3935 3786 3734 3642
23 4025 3912 3900 3798
29 4163 4012 4007 3929
Body weight gain [g]
Days 6 — 10 74.6 86.8 66.4 11.48
Days 6 - 19 329.2 371.8 308.8 200.0°
Days 19 - 23 89.6 126.3 166.5 155.8
1) No statistical analysis performed
2) statistically significant (Jonckheere's testgleof significance: p €©.05)

No gross pathological changesre found attributed to treatment.

Litter data/foetal parametershe parameter investigated (number of males, lesyand total live
foetuses, number of early and late resorptions beurof abortions, number of implantations, number
of corpora lutea, pre-implantation loss and litteight) did not show any statistically significant
alteration related to treatmentl. Foetus weight m@saffected by treatment with the test substance.

With respect to major malformationso increased incidencesva$ceral alterationdave been
observed for all dose groups when compared witleuwroent controls. Concernirgkeletal/external
malformationsthe total number of foetuses affected was ineeasall dose groups when compared
with concurrent controls but revealed no statissggnificance.

The skeletal malformations were described in thdysteport asvertebral and sometimes other
associated changes between upper cervical andhmoi@dtic regions forming a continuous range from
scoliosis to the presence of cervical fida the original study report, some alterationsrevclassified

as falling into a “borderline area” between malfatimn and anomaly allocating them into the category
malformation. After additional re-evaluation, thalformation category “vertebra and/or rib
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alterations” were combining the alterations likenheertebra, fused or absent vertebra and fused,
absent or branched ribs and these findings weradened to be more related to embryologically
development during the process of somitogenesis.rékcategorisation includes alterations that may
be associated with scoliosis like misshapen, destasgd or misaligned vertebral centra/arch. Cervica
ribs, presacral vertebra abnormalities and costdlage irregularities were excluded and classiéie
variations only, not readily linked with scoliosis.

When comparing the incidences as originally oudlimethe study report (i.evértebral and sometimes
other associated changes between upper cervicatraddhoracic regions forming a continuous range
from scoliosis to the presence of cervical fjbthese incidences were increased but revealed no
statistically significance. However, when compandith historical control data, the percentage of
foetuses affected is clearly above the range fhitghest dose group. For the “new” category
“vertebra and/or rib alteratiorisan increase of incidences could be observedIfalose groups tested
without a statistical significance but indicatirgse treatment-relationship. When compared to
historical control data, the incidences of the hdgke animals were above the range of historical
control. The excluded variations are within thegenf historical control data.

Other malformations like microphthalmia and encéptele could be observed in the control group or
the low dose group (one foetus each) only; becaiuse dose relationship, these findings are not
considered to be of toxicological relevance. Extrdiebra have been observed for the control group
(one foetus affected) only, too.

The incidences with respect to skeletal/externdfamaations are summarised in table below:

Table 139:  Teratogenicity in rats: number of foetses with external/skeletal malformations
(number of foetuses/%)

Dose group levels [mg/kg bw/day]

0 8 16 32 Range of
External/skeletal historical
malformation control*
Total number of foetuses 2/91 6/108 6/101 7183 -
effected
vertebra and/or rib 0/91 5/108 6/101 7183 0.0-6.8%
alterations** [0%] [4.6 %] [5.9 %] [8.4 %"
Vertebral and other change 1/91 14/108 9/101 12/83 1.1-135%9

between upper cervical an¢ [1.1 %] [13.0 %] [8.9 %] [14.5 %P
mid-thorac regions***

Foetal variations**** 1/91 8/108 4/101 5/83 0.0-12.49
[1.1 %] [7.4 %] [4.0 %] [6.0 %]
Extra vertebra 1/91 0/108 0/104 0/83 -
[1.1 %] [0 %] [0 %] [0 %]
Microphthalmia 1/91 0/108 0/104 0/83 -
[1.1 %] [0 %] [0 %] [0 %]
Encephalocele 0/91 1/108 0/104 0/83 -
[0 %] [0.9 %)] [0 %] [0 %]

* represents all malformed control foetuses (112 fses) of 10 studies (1980 — 1981)

**  after recategorisation and reevaluation

*** incidences as originally outlined in the studsport (i.e. “vertebral and sometimes other assetiehanges between upper
cervical and mid-thoracic regions forming a comtins range from scoliosis to the presence of carxitzs”)

*+* foetal variations, originally included in thetudy report (malformations of “vertebral and sames other associated
changes between upper cervical and mid-thoragiome forming a continuous range from scoliosith®presence of
cervical ribs”) that were excluded after reevafraand recategorisation

1) statistically not significant, but above thetbigcal control data; regarded as relevant

2) statistically not significant, but above thetbigcal control data; regarded as relevant
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The incidence of affected litters was 0, 20.0, 2008 15.4 % (historical range 0 — 31.6 %). Although
litter incidences reported were in the range dbhisal background data, a possible treatment
relationship cannot be excluded when comparingetlhiekies with concurrent control.

Concerning skeletal variantso treatment related effect was evident attrihtiwetreatment with the
test substance.

Conclusion

In this rabbit developmental study, maternal tayieras evident in the mid and high dose females.
Concerning fetal findings, increased incidenceskefetal malformations (scoliosis and the presefice
cervical ribs including “borderline cases betwealfarmations and variants”) have been observed in
all dose group, but revealed no statistical sigaifce. Even after re-evaluation and re-categarisati
these findings (“vertebra and/or rib alterationsS@ciated with scoliosis) increased incidences (but
without statistical significance) could be observéor the high dose group, the number of foetuses
with these malformations was above the historioatol data submitted. Based on alterations in body
weight gain and on clinical observations, the nmeteNOAEL of this study is 8 mg/kg bw/day.
Concerning foetal effects, the NOAEL can be establi at 16 mg/kg bw/day based on increased
incidences of skeletal malformations which werevattbe historical control data at the highest dose
level tested.

Teratogenicity study of INT-3217 in New Zealand tehiabbits (segment |l evaluation)
ReferenceFeussner et al., 1982Report No. HLO 467-82

Guideline:Not stated; study performed prior to finalisatafithe OECD test guidelines but meets the
criteria outlined in the respective guideline OEZD! (1981).

GLP: Yes (Quality assurance unit final report statenasmailable)
The study is regarded scientific valid and accdptab

Material and Methods:

Groups of 17 - 20 female rabbits/dose group (stid@w Zealand white rabbit DLI:NZW; source:
Dutchland Laboratories, Inc., Pennsylvania) reaemgmoxanil (batch no: INT-3217-90; purity grade:
95.8 %; the test substance was suspended in strgape oil) orally via gavage on day 6 — 18 of
gestation whereby day 0 of pregnancy is the daysaimination (females were artificially inseminated
with spermatozoa from 5 untreated proven male taloibtained from the same source and of the same
strain as the female rabbits). The dose levels bf 8, 8 and 32 mg/kg bw/day were administered to
17, 18, 20, 20 and 20 animals each. Formulatiotiseofest substance were prepared daily;
homogeneity and stability of the test substancensagiven in the study report.

Clinical observations of the animals and mortaktsre observed on days 0, 3, 5, and daily thereafter
observations for abortions and viability have bekserved daily during gestation period. Body weight
was recorded on days 0 and 5 of gestation and diailgig administration period and post-
administration period; food consumption was noestigated. The females were euthanized on day 29
of pregnancy and subjected to gross pathologiGhéation; furthermore, liver weight was recorded.
The gravid uterus was removed and examined tordeter The number of corpora lutea, number of
implantations, early and late resorptions, and remoblive and dead foetuses. Live foetuses were
weighed and examined for external, internal antesiiealterations.

Findings:
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Maternal effectsNo test substance related effects on mortabiyld be observed at all dose groups and
all females survived to scheduled euthanasia or28af gestation. The number of aborti@msl
incidences regarding clinical observatiavere not statistically significant increased &tlake levels
when compared with the concurrent control anim&tsording to the report, anorexia was evident in
some rabbits of all dose groups (5, 3, 4, and Bitam the 1, 4, 8 and 32 mg/kg dosage groups) and
also in the control group (4 rabbits) showing nealdependency.

Mean maternal body weighigere not significantly reduced at all observapeniods; statistically
increased body weight gaimas shown for the 8 and 32 mg/kg bw/day dose gréempales during the
post-administration days 18 — 29. These findingsewtated by the study author to be indicative of a
rebound effect caused by test substance admiiastr&ince this effect was not accompanied by any
other toxicological sign (e.g. clinical observasprthese findings were not considered to be advers
The relevant findings with respect to body weighihgare compiled in the following table:

Table 140:  Teratogenicity in rabbits: Mean body weght gains at different time points of the
observation period

Observation period Dose group levels [mg/kg bw/day]
Parameter [days of gestation] 0 1 4 8 32

Body weight gain 0-6 0.09 0.13 0.08 0.08 0.13
la]

6-9 0.02 0.0 0.03 0.01 -0.01

9-12 0.03 0.05 0.01 0.04 0.03

12-15 0.06 0.03 0.08 0.06 0.04

15-18 -0.01 0.0 0.0 0.01 0.03

18 — 23 0.06 0.07 0.06 0.05 0.10

23 -29 -0.05 | -0.09 -0.07 0.06” 0.07

18 — 29 0.01 -0.02 0.05 0.11 0.17

6—18 0.10 0.08 0.13 0.12 0.10

6—-29 0.11 0.06 0.18 0.23 0.27

0-29 0.21 0.19 0.26 0.31 0.40

1)  statistically significant increased (Mann-Whitneytést; level of significance: p 8&.05)
2)  statistically significant increased (Dunnet's téstel of significance: p €.01)

The absolute liver weightsf the females at all dose groups were not Stalbt significant different
from the control animals. In addition, no grosshpédgical changewere noted attributed to treatment.

Litter data/foetal parameterShe treatment at each dose level did not adweestdct the average
numbers of corpora lutea, the incidences of pregyyamplantation, resorption, abortion, litter size
foetal viability and foetal body weight.

The total number and the incidences of foetusds mvélformationgexternal, visceral and skeletal
together) observed was considered to be compasétbl¢he concurrent control and revealed no
statistical significance. The incidences of malfations (in total) with respect to the individuakéo
levels are compiled in the following table:

Table 141:  Teratogenicity in rabbits: number of afected foetuses, mean percent of affected
foetuses/foetuses examined and mean percent of foss/litter with malformations

| | Dose group levels [mg/kg bw/day] |
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0 1 4 8 32
Foetuses with malformation 10.0 0 8.7 5.9 3.6
[Y%l/litter]
Total number of foetuses wi 1 0 6 4 4
malformations
% of foetuses affected 1.4 0 55 3.8 3.7

With respect to the different types of malformasidollowing observations have been reported:
External malformationscludedrotated limbgone control foetus only) amdicrophthalmia(one
foetus of the 4 mg/kg bw group); incidence of thiesdings was not statistically significant increds
and did not show a dose relationship.

Visceral malformationsSmall (hypoplastic) spleemas observed in one foetus of the 4 mg/kg bw dose
group only Hydrocephalywas found in one foetus each of the control arditing/kg bw dose group
and in two foetuses of the highest dose grouppibe sf a possible dose relationship the increased
number of foetuses affected were shown to be atisstally significant but outside the range of
historical control data for the highest dose grd@tipft palatesvere not obvious in the control, low and
mid dose groups; for the highest dose testedntireased number of foetuses affected showed
statistical significance and was above the randesbdrical control. The two latter malformatioreft
palate and hydrocephaly) occurring in the highesedyroup tested were found in two foetuses (i.e.
each foetus with hydrocephaly and cleft palatanfdams that lost weight during the dosing period
and showed anorexia indicating maternal toxicity.

Skeletal malformationkke fused/asymmetric sternelbwaere shown in the two mid dose groups
without statistical significance and dose relatiopsfurthermore, the increased incidences werkimwit
the range of historical controfertebra and/or rib alterationgmalformed and absent vertebra, fused
vertebra, hemivertebra, branched and fused ribs) sleown to be dose related increased; the increase
of incidences for the two highest dose groups wégtatistical significance but within the range of
historical control.

The relevant findings with respect to individuallfmanations are summarised in the following table:

Table 142:  Teratogenicity in rabbits: foetuses (nber/%) with malformations

Dose group levels [mg/kg bw/day]
0 1 4 8 32 Range of
historical
Malformations control*
External
Rotated limbs 1/[1.4%] 0/[0%] 0/[0%)] 0/[0%] 0/[0%] -
Microphthalmia 0/[0%)] 0/[0%] 1/[0.9%] 0/[0%] 0/[0%] -

Visceral
Hydrocephaly 1/[1.4%)] 0/[0%] 1/[0.9%)] 0/[0%] 2/1.7% | 0-0.8%
Cleft palate 0/[0%] 0/[0%] 0/[0%] 0/[0%] 21.7%P | 0-1.1%
Small (hypoplastic) | 0/[0%)] 0/[0%] 1/[0.9%] 0/[0%] 0/[0%] -
spleen
Skeletal

Vertebra and/or rib | 0/[0%] 0/[0%] | 1/[0.9%] | 2/[1.9%] | 2/[1.7%P | 0-4.4 %
alterations**
Fused/asymmetric | 0/[0%] 0/[0%] 2/[1.8%] | 1/[1.0%] 0/[0%] 0-56%
sternebra
* represents all malformed control foetuses oft2diss (1980 — 1984)
** includes malformed and absent vertebra, fusatebea, hemivertebra, branched and fused ribs
1) dose related, not statistically significant @ased but above the range of historical control
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2) dose related, statistically significant increhg§lonckheere’s test; level of significance: @85) and above the historical
control

3) dose related, statistically significant increhinckheere’s test; level of significance: @85) but within the range of historical
control data

The number and incidence of foetuses with variat{erternal, visceral and skeletal variations;
variations due to retarded development) was coreide be comparable with the concurrent control
and revealed no statistical significance. The s of variations (in total) with respect to the
individual dose levels are compiled in the follogitable:

Table 143:  Teratogenicity in rabbits: number of afected foetuses, mean percent of affected
foetuses/foetuses examined and mean percent of fess/litter with variations

Dose group levels [mg/kg bw/day]
0 1 4 8 32
Foetuses with variations 13.5 7.8 13.3 9.8 12.8
[Y%/litter]
Total number of foetuses wi 11 8 16 10 19
variations
% of foetuses affected 15.9 8.7 14.7 9.6 16.2

Developmental variations (external, visceral argletial)includeasymmetrical pelvic are@ne
control foetus)small ventricles of the heafbne foetus of the low dose group) alildted pulmonary
artery (one foetus of the 4 mg/kg bw group). All theselings mentioned did not show a dose
relationship and a statistically significant ingeaSkeletal variations due to retarded development
(incomplete ossification of skull/hyloid, split/ussified vertebra, unossified sternebra as well as
split/'unossified xiphoid) were observed withoutatistically significant increase and without armsd
dependency.

Conclusion

In this rabbit developmental study, no maternaidibxoccurred, even at the highest dose. Concgrnin
fetal findings, following visceral malformations meeconsidered to be of toxicological relevance and
treatment related: Hydrocephaly was found in tweidees of the highest dose group; the increased
number of foetuses affected was not statisticaiyicant but outside the range of historical goht
data. Cleft palates were not obvious in the conknal and mid dose groups; for the highest dose
tested, the increased number of foetuses affebtmsles] statistical significance and was above the
range of historical control. These malformationsurang in the highest dose group were found in two
foetuses from dams that showed anorexia.

The maternal NOAEL of this study is above the hgjlimse level tested, i.e. 32 mg/kg bw/day. For
foetal effects, the NOAEL can be established ag&mbw/day based on increased incidences of
visceral malformations at the highest dose lestetk

Teratogenicity study in rabbits with Cymoxanil tedtal
ReferencePonnana, 1999Report No. 2151/96
Guideline:OECD 414 (1981)

GLP: Yes

The study is scientific valid and acceptable.
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Material and Methods:

Groups of 17 female pregnant rabbits/dose grougitistNew Zealand white rabbits; source: Rallis
Research Centre, India) received cymoxanil (batclof72; purity grade: 98.8 %; the test substance
was dissolved in a 0.5 % aqueous solution of cannexhyl cellulose) on day 6 — 18 of gestation
whereby day 0 is the day copulation was confirnfechéles were cohabited with males 1 : 1). The
dose levels were 0, 5, 15 and 25 mg/kg bw/day. Elations of the test substance were prepared daily;
the test substance was proven to be distributeageneously and stable up to 3 hours when stored at
room temperature.

Clinical observations of the animals and mortalgre observed twice daily. Body weight was
recorded on days 0, 6, 18 and 22 of gestation @l dconsumption on days 0, 6, 9, 12, 15, 19, 22, 25
and 29. The females were euthanized on day 29stétin and subjected to gross pathological
examination: the gravid uterus was removed andiveeigThe number of corpora lutea, number of
implantations, early and late resorptions as veti@mber of total foetuses, number of dead foetuses
number of abnormal foetuses, number of live foetisember of male and female foetuses and sex
ratio were recorded. Live foetuses were weighexedand examined for external alterations. Foetuses
were further investigated for visceral and skelalirations.

Findings:

Maternal effectsThe number of pregnant animals at term was 15184nd 14 (i.e. the number of
non-pregnant animals were 2, 2, 1 and 1) for timrab low, mid and high dose animals, resp. There
was one abortion in the low and high dose groudsaamone complete resorptions in the low dose
group.

There were no clinical sigrattributed to treatment with the test substanceNmtest substance related
effects on mortalityould be observed for all dose groups. (One andiedl pre-terminally in the high
dose group with no relationship to treatment).

Mean maternal body weighigere not significantly altered; reduced body weggin (highest dose
group) and food consumptigmid and high dose group) were shown to be statlkt significant
reduced during the treatment period. The relevadirfgs with respect to body weight and food
consumption are compiled in the following table:

Table 144:  Teratogenicity in rabbits: Mean body weghts, body weight gains and food
consumption at different time points of gestation

Observation period Dose group levels [mg/kg bw/day]
Parameter [days of gestation] 0 5 15 25
Body weight [kg] 0 3.06 3.07 3.11 3.05
6 3.21 3.19 3.27 3.21
18 3.27 3.21 3.31 3.18
29 3.44 3.36 3.50 3.37
Body weight gain 0-6 0.16 0.12 0.16 0.16
[kq]
6—18 0.05 0.02 0.04 -0.03"
18 -29 0.17 0.15 0.19 0.19
0-29 0.38 0.29 0.39 0.32
Food consumption 0-6 116 119 124 110
[g/rabbit/day]
6-19 104 94 85" 86"
19-29 97 91 88 95
0-29 104 98 94 94

1)  statistically significant reduced (“t” test; leval significance: p <0.05)
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2)  statistically significant reduced (Dunnet’s testidl of significance: p €.05)

With regard to gross pathological changestreatment related incidences were found atiasg
level.

The reproductive parametiewestigated (number of corpora lutea, numbenmgiiantation, early
resorptions, late resorptions, pre-implantatios,lg®st-implantation loss and dams with any
resorptions) did not show treatment-related effatemy dose level.

Litter data/foetal parameters

The number of litters, the total number of foetusies mean litter size, the number of dead foefuses
the number of live foetuses (total number, malefanthle), the sex ratio as well as the foetus weigh
did not show any treatment related changes.

External observationdlinor anomalies like haemorrhagic patch (onedsgtnid dose group) and
small tail (one foetus; high dose group) were regighown to be treatment related nor statistically
significant increased. In addition,one foetus @f mhid dose group showed umbilical hernia without
statistical significance and dose relationship.

Visceral observationd/ariants(slight renal pelvis dilation) were statisticalkgsificant increased

for the high dose foetuses showing a clear dos¢i@akhip. For minor anomalies, no statistical
significant alteration could be observed. The iraick of “dilation” of heart ventricles was
statistically significant increased in the high e@simals and were above the historical contrad.dat
As “dilation” of heart ventricles must be classifias structural change that could impair foetal
survival, development or function, this alteratgdrould be indicated as “major malformations” rather
than “minor anomalies”. One further major anomalgréistent truncus arteriosus) could be observed
in one foetus of the mid dose group only withoatistical significance and a dose relationship. The
relevant findings of visceral observations are samsed in table below.

Table 145:  Teratogenicity in rabbits: mean percenbf affected foetuses with visceral
alterations [% of foetuses examined]

Dose group levels [mg/kg bw/day]
0 5 15 25 Range of
historical
Parameter control*
Variants
Renal pelvis dilation - slight[% 00 | 00 | 25 [ 7.8 | -
Major malformations
“Dilation” of heart ventricles [% 15.2 13.0 17.6 31.4 0.0-8.6
Persistent truncus arteriosus [¢ 0.0 0.0 0.8 0.0 0.0-0.7
* represents all malformed control foetuses (12&3ifses) of 14 studies (1990 — 1998)
1) statistically significant (Contingency test; leeésignificance: p <0.05)
2) statistically significant (Contingency test; leeésignificance: p <€0.05), above the range of historical control

Skeletal observation¥ariantslike incomplete/poor ossification of the fore lirthiddle phalange:
1/5) were statistically significant increased fioe high dose group.

With respect taninor anomaliestatistically significant increase (above the raafjkistorical
control) could be observed for the incidence ofaxb no. 13 (low dose group only); no dose
relationship was evident. However, accessory fiwatib no. 13 was found to be statistically
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significant increased for the highest dose groupabove the range of historical control data. The
incidences of fused sternebra (no. 4,5) and eutrdo&r vertebra (no. 8) were of statistical
significance for the low and mid dose group, reagain, no dose relationship was evident.

There were no incidences wiajor malformationsn any of the dose groups tested attributed to
treatment. The relevant findings of skeletal obaeons are summarised in table below.

Table 146:  Teratogenicity in rabbits: mean percenbf affected foetuses with skeletal
alterations [% of foetuses examined]

Dose group levels [mg/kg bw/day]
0 5 15 25 Range of
historical
Parameter control*
Variant
Incomplete/poor ossification
Fore limb (middle phalange: 1/f 188 | 130 | 294 | 333 | -
Minor anomalies
Extra rib no. 13 7.1 17.48 12.6 9.8 0.0-9.3
Accessory floating rib no. 13 0.0 1.1 0.0 3.9° 0.0-1.9
Fused sternebra no. 4,5 0.0 4.3 0.0 0.0 -
Extra lumbar vertebra no. 8 0.9 5.4 6.7 2.0 0.0-25
* represents all malformed control foetuses (12f#8fses) of 14 studies (1990 — 1998)
1) statistically significant (Contingency test; leeésignificance: p <0.05), considered relevant since no historicatrobndata
are available
2) statistically significant (Contingency test; leeésignificance: p <0.05), above the range of historical control but n dose
relationship
3) statistically significant (Contingency test; leeésignificance: p <0.05), above the range of historical control
4) statistically significant (Contingency test; leeésignificance: p <0.05) but no dose relationship
Conclusion

In this study, clear maternal toxicity was evidfemthigh dose females (reduced body weight gain and
reduced food consumption). Concerning fetal finditige incidence of “dilation” of heart ventricles
was statistically significant increased in the higise animals and was above historical control. data
As “dilation” of heart ventricles must be classifias structural change that could impair foetal
survival, development or function, this alteratgfrould be indicated as major malformation rather
than an anomaly. In addition, the incidences afefial variants (slight renal pelvis dilation) and
skeletal variants (incomplete/poor ossificatioriaye limb) as well as skeletal anomalies (accessory
floating rib no. 13) were shown to be relevant atemal toxic dose levels, too.

The NOAEL for maternal and foetal toxicity can thiere be established at 15 mg/kg bw/day.

4.11.2.2 Human information

Based on the documentation submitted by the nngtifie health disturbances caused by cymoxanil
have been observed in personnel involved in prochastufacturing and from the formulation plants.
No cases of acute cymoxanil intoxication have bepmorted and also no specific clinical signs are
expected from acute and/or accidental exposurentahs.
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4.11.3 Other relevant information

4.11.4 Summary and discussion of reproductive toxicity

With respect to reproductive toxicjtiwvo multigeneration studies in rats have beemmsiixdd:

Based on the results of the first two generatiadys(Kreckmann,1993), the reproductive parameters
investigated did not indicate a possible reprogedtfluence caused by cymoxanil up to 1500 ppm
(97.9 — 103.0 mg/kg bw/d) in the diet. For pareataimals, reduced body weight of females (
generation during gestation/lactation), reduced/beeight gain as well as reduced food consumption
of males Fo generation) and reduced relative testes weighité&df theF, generation) were shown to
be of statistically significance at the mid doseugr (32.1 — 34.7 mg/kg bw/d) and above. Litter data
— 4 day viability was statistically significant rezkd for the=; pups (this finding was not not evident at
both F-generations). Concerning pup weight, statisticsiiyificant reductions were evident at 1500
ppm (all generations) and also at the mid dosd &0 ppm for the fz-generation.

Based on these findings, the NOAEL for both pateantd offspring effects is to be set at 100 ppm
equivalent to 6.5 mg/kg bw/day (males) and 6.65kmbiv/day (females); the reproductive NOAEL is
1500 ppm (equivalent to 97.9 mg/kg bw/day — malaad-103 mg/kg bw/day — females).

In the_second two generation stu@aniger, 2001), parental toxicity was evident by reducedyb
weights of the maled=~( generation) and of femaleSo(andF; generation during premating) as well as
reduced food consumptioRgfemales during premating and gestation) at theanalhigh dose
groups. With respect to reproductive parameteesetivas a statistically significant decrease in the
percentage of live pups born together with a redlucean number of corpora lutea, mean number of
implantations and an increased percentage of pgdantation loss in the high dosedgeneration.
Concerning pup development, statistically signiftcdecreased body weights were observeé{f@nd
F. pups (males, females and combined sex) at thelosie level of 450 ppm and above.

Based on findings in the second study, the NOAELbfith parental and offspring effects can be set at
150 ppm equivalent to 10.5 mg/kg bw/day (males) Bh8 mg/kg bw/day (females); the reproductive
NOAEL is 450 ppm (equivalent to 31.6 mg/kg bw/daynales and 42.8 mg/kg bw/day in females).

Developmental toxicityf cymoxanil was investigated in rats (2 studas) rabbits (4 studies):

In the first study imrats (Murray, 1993) statistically significant reductions of meaaternal body
weights, reduced body weight gain and reduced éoogumption indicate dose related maternal
toxicity at 25 mg/kg bw and above. Concerning f@tatity, increased incidences of treatment related
variations (partially ossified and unossified seédmra, wavy ribs and partially ossified pelvis) cbbé
observed at maternal toxic dose levels. Concemmiaifprmations, incidences for hemi vertebra,
excenphthalic head and fused ribs were shown &bbee the range of historical control at dose kevel
of clear maternal toxicity. Although incidencesloése malformations observed were low, treatment-
relation with respect to these findings cannotXmueled.

Based on all findings, the NOAEL for maternal taids to be set at 10 mg/kg bw/day; the foetal
NOAEL can be established at 10 mg/kg bw/day.

In the second developmental rat stfdgena 1998), the NOAEL for maternal toxicity can be
established at 60 mg/kg bw/d (highest dose lewtéth based on the findings with respect to body
weight, body weight gain, food consumption and odpctive parameters at the highest dose level
tested (120 mg/kg bw/day). Concerning fetal fingimgth respect to skeletal observations, no
NOAEL can be derived: incidences for minor anonsajgimb-bell shaped thoracic vertebra 6/13)
were shown to be statistically significant increahaad above the historical control data even at the
lowest dose tested (i.e. 30 mg/kg bw/day). Thesgadlonen are demonstrating an impact of the test
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material to the development of foetuses. Therefamgy; a fetal LOAEL of 30 mg/kg bw/day can be
established.

In the first developmental rabbit stu@@yozens et al 1980), both maternal and foetal NOAEL were
above the highest dose level tested, i.e. 16 ngidday. No treatment related effects regarding
maternal toxicity, litter data and foetal parametauld be observed at any dose level. However, the
small number of litters available limited the vilydor the assessment of developmental effects.
Therefore, the study was regarded as supplementarynation only.

In the_second developmental rabbit st{@gimer et al, 1981), maternal toxicity (body weight gain and
clinical observations) was evident in the mid (1¢'kg bw/d) and high dose females (32 mg/kg bw/d).
Therefore, the maternal NOAEL was set at 8 mg/kfglaw Concerning fetal findings, increased
incidences of skeletal malformations (scoliosis #redpresence of cervical ribs including “bordexlin
cases between malformations and variants”) have dleserved in all dose group, but revealed no
statistical significance. Even after re-evaluatmal re-categorisation of these findings (“vertebra
and/or rib alterations” associated with scoliosisyeased incidences (but without statistical
significance) could be observed. For the high dpeap, the number of foetuses with these
malformations was above the historical control datamitted. Therefore the foetal NOAEL can be
established at 16 mg/kg bw/day.

In the third study in rabbit§-eussner et al 1982), no maternal toxicity occurred, even athitghest

dose (32 mg/kg bw/d). Concerning foetal findinggjrecephaly was found in two foetuses of the
highest dose group; the increased number of fogtféected was without statistical significance but
clearly above the range of historical control dataddition, incidences of foetuses with cleftgbas

were found in the highest dose tested, the incdeasmber of foetuses affected showed statistical
significance and was above the range of histodoatrol. These malformations occurring in the
highest dose group were found in two foetuses filams that showed anorexia. The maternal NOAEL
of this study is above the highest dose level deste 32 mg/kg bw/day. For foetal effects, theAED

can be established at 8 mg/kg bw/day based orasetencidences of visceral malformations at the
highest dose level tested.

In the fourth developmental study in rabi@onnana 1999), maternal toxicity was evident for high
dose females (reduced body weight gain and redieoetdconsumption). Concerning fetal findings the
incidence of dilation of heart ventricles was stiadally significant increased in the high dosenaads
and was above historical control data, too. Astidilaof heart ventricles must be classified as
structural change that could impair foetal suryiwEvelopment or function, this alteration shoutd b
indicated as major malformation rather than an apmin addition, the incidences of visceral
variants (slight renal pelvis dilation) and skeletariants (incomplete/poor ossification of foreb)

as well as skeletal anomalies (accessory floatimgne. 13) were shown to be relevant at maternal
toxic dose levels, too. The NOAEL for maternal éoekal toxicity can therefore be established at 15
mg/kg bw/day.
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4.11.5 Comparison with criteria

Taking into account the results of all developmEsiiadies available, there is strong evidence diiatoxanil can impair fetal development
producing also malformations (demonstrated in areobtwo studies in rats and in three out of fetudies in rabbits) and has to be classified
into Repro Cat 3(Xn, R 63 “Possible risk of harm to the unborn child) according to DSD an@at. 2, H361d(“Suspected of

damaging the unborn child®) according to CLP considering the following reason

* In the first rat studyMurray, 1993 increased incidences of malformations (hemi Veaeexcenphthalic head and fused ribs; findings
above the range of historical control) were obsgatematernal toxic dose levels.*.

* Also in the second rat studyéena; 1998increased incidences of variants and minor anesat not maternal toxic dose levels indicate
the potential of cymoxanil to disturb the developinef foetuses.

* In one rabbit studyRalmer et al., 198)] there was a clear dose dependent increase dfebra and/or rib alterations”, sometimes
asociated with scoliosis at maternal toxicity, with statistical significance but above the histaraontrol data.*

* In a further rabbit studyHeussner et al., 1982ncreased incidences of malformations (hydrocBphaeft palates) occurred at the
highest dose tested. Incidences were statistisajhificant increased and above historical backgdoof these findings.*

* Finally the incidence of dilation of heart venteslof a third study in rabbit®¢nnana, 199Pwas statistically significant increased in the
high dose animals and were above the historicarabdata.*

In the Guidance on the Application of Regulatiol€jBENo 1272/2008 is clearly stated that “developraketfects which occur even in the
presence of maternal toxicity are considered te\bdence of developmental toxicity, unless it cenubequivocally demonstrated that on a
case-by-case basis that the developmental effextsegondary to maternal toxicity. Moreover, classtion shall be considered where there
Is a significant toxic effect in the offspring, eigeversible effects such as structural malfororet, embryo/fetal lethality, significant post-
natal functional deficiencies”.

Results of all relevant fetal findings are summnetibelow (2 studies on rats, 4 on rabbits):

* “severe malformations in the fetus, even at mdrkeaternal toxicity (e.g. lethality, dramatic retdan in absolute body weight, coma)
should not be dismissed for classification (ECBM30Expert discussion on classification of subsendoxic to reproduction”)
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Table 147: Summary of fetal findings in two ratdaur rabbit studies with cymoxanil:
Stud Strain Purit
(authoyr) (%)y mg/(l)fget:\?v\;s:y NOAEL Relevant fetal findings at
25 mg/kg: incidence of skeletal variations and yledbossificatiom *
10 (maternal) 75 mg/kg: incidence of skeletal variations and yledbossificatiom *
Teratogenicity study 0.10 25 75 | 10 (fetal) number of fetuses with hemivertelpra*
I(rI:ALartrSa 1993) Crl:CD®BR 978 150 150 mg/kg: incidence of skeletal variations anchgedl ossification ***
Y number of fetuses with hemivertelpra*
number of fetuses with fused rib&**
number of fetuses with exencephalus*
30 mg/kg: delayed or incomplete ossification (stgrnum, vertebra,
phalanges) **
incidence of minor skeletal anomalies (verteb#rib,)t ***
Teratogenicity study 60 (maternal) 60 mg/kg : delayed or incomplete ossification (stgrnum, vertebra,
in rats Wistar 98.8 0, 30, 60, 120| 30 (fetalLOAEL) phalanges) ***
(Veena, 1998) incidence of minor skeletal anomalies (verteb#)rib,)t ***
120 mg/kg: delayed or incomplete ossification (stgrnum, vertebra,
phalanges) ***
incidence of minor skeletal anomalies (vertebd{ rib,)t ***
Teratogenicity study No adverse fetal findings but study regarded aplsamentary information only
in rabbits] ':ﬁmgf:g%?td 94.2 0,4,8,16 z ig Efn;flégrnal) (small number of litters available due to high tieate in does during the study
(Cozens et al., 1980) and also non-pregnant animals)
- 32 mg/kg: incidence of vertebra and rib alteratiors
i'l;]e::lt)%?tesnlcny study New Zealand 94.2 0.8 16 32 8 (maternal) (“vertebral or sometimes others associated charggeaeen
(Palmer et al., 1981) white rabbit ' e 16 (fetal) upper cervical and mid-thoracic regions formingantinuous
v range from_scoliosito the presence of cervical ribs”)
Teratogenicity study 32 mg/kg: incidence of vertebra and rib alteratiors
in rabbits Nev_v Zea'af‘d 95.8 0,1,4,68,32 > 32 (maternal) hydrocephaly(? fetusesf
white rabbit 8 (fetal)
(Feussner et al., 1982) cleft palatg(2 fetuses)***
Teratogenicity stud 25 mg/kg: incidence of incomplete/poor ossification
in rabb?ts y y New Zealand 98.8 05 15 25 15 (maternal) incidence of skeletal anomaly (accessory floatigffrib)t ***

(Ponnana, 1999)

white rabbit

15 (fetal)

incidence of slight renal pelvis dilatiorf
incidence of dilation of heart ventricheg**

*  statistically signifcant
# not statistically significant but above histaticange
**  statistically significant but within historicalinge
***  statistically significant and above historicenge
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4.11.6 Conclusions on classification and labelling

Taking into account the results of all developmksiiadies available, there is strong
evidence that cymoxanil can impair fetal developnpeaducing also malformations
(demonstrated in one out of two studies in ratsiaridree out of four studies in rabbits) and
has to be classified into Repro Cat3( R 63 “Possible risk of harm to the unborn

child”) according to DSD anRepr Cat. 2, H361d(“Suspected of damaging the unborn
child*) according to CLP.

4.12 Other effects
4.12.1 Non-human information

4.12.1.1 Neurotoxicity

No studies on delayed neurotoxicity have been stiédyisince cymoxanil is not a substance
with structures that are similar or related to thoapable of inducing delayed neurotoxicity.
However, with respect to the possible neurotoxigmal potential of cymoxanil, a
subchronic neurotoxicity study and a developmemalrotoxicity study have been
performed.
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Table 148: Summary table of relevant neurotoxicitystudies

Method Dose range / NOAEL Remarks Reference
Subchronic oral toxicity: 90-day study 0, 100, 750, 1500, 3000 ppm (diet] Crl:CD®BR rats Malek, 1992
In rats Purity: 97.6%

(The study has been performed prior {o€duivalent to

finalisation of OECD guideline 424 | 0, 6.54, 47.6, 102, 224 mg/kg bw
(1997); nevertheless, the study compljegnales) and

with the respective OECD-guideline | 0, 8,59.9, 137, 333 mg/kg bw
with the exception of the investigation| (females)

of the neurotoxicity (functional
observation battery; motor activity), thatheurotoxic NOAEL:

has been assessed during weeks 5, 9 a0824 — 333 mg/kg bw/day
13 only. The study is designed as a
subchronic study as well as a study of
neurotoxicity; the subchronic sub-study
is described separately)

No neurotoxic effects up to the
highest dose level tested

Developmental neurotoxicity study in| 0, 5, 50, 100 mg/kg bw/day Crl:CD®(SD)IGS York, 2001
rats Maternal NOAEL: VA/Plus®

(US EPA Pesticide Health Effects Teqt 5 mg/kg bw/day Purity: 97.8%

Guidelines Developmental Developmental NOAEL50 mg/kg

Neurotoxicity Study (OPPTS) bw/day

870.6300) Developmental neurotoxic NOAEL

> 100 mg/kg bw/day

Maternal effects:
- reduced body weight gain
- reduced food consumption

Developmental effects:

- litter data/reproductive
parameter

- reduced pup body weight

- clinical observations in

pups

No developmental neurotoxic
effects up to the highest dose leve
tested

Subchronic neurotoxicity study in rats

No treatment related effects with respect to newioity have been observed in this study.
Therefore, the NOAEL for neurotoxic effects is hegtlthan the highest dose administered,
i.e. 3000 ppm (corresponding to 224 — 333 mg/kg bw)

Developmental neurotoxicity study in rats

Female parents showed statistically significantuced body weight gain and feed
consumption at 50 mg/kg bw. Therefore, the mate@AEL was considered to be 5 mg/kg
bw/day. With respect to litter observations/reprtie parameter, the number of pups found
dead/cannibalized, the viability index, the lacatindices, the number of surviving pups and
the live litter size were considered to be treatmelated altered in the high dose group; body
weight reduction of male and female pups togethi#h wlinical observations (“cold to
touch”, not nursing and nesting) were evident is ttose group as well. As a consequence,
the developmental NOAEL is 50 mg/kg bw/day. Theesbation of pups with respect to
possible developmental neurotoxic effects (neutolugical evaluation, passive avoidance
testing, watermace performance, motor activityingstauditory startle response) showed no
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treatment related changes even at the highest t@ssed. Based on the findings, the test
substance has no developmental neurotoxic potential

4.12.1.2 Immunotoxicity

Table 149: Summary table of relevant immunotoxicly studies

Method Dose range / NOAEL Remarks Reference
28-day immunotoxicology study in 0, 200, 400, 800 or 1600 ppm (diet) Crl:CD®(SD)IGS BR | Ladics, 1999a
rats rats
(US-EPA Health Effects Guidelines | €duivalent to Purity: 97.8%
OPPTS 870.7800 (1998)) 0, 13.56, 26.97, 53.86 and 107.71

(males) and

0, 15.62, 31.32,58.98 and 117.43
mg/kg bw (females)

No immunotoxic effects up to the
highest dose level tested

28-day immunotoxicology study in 0, 30, 300, 600 or 1200 ppm (malesrl:CD-1®(ICR)BR Ladics, 1999b
mice and 0, 30, 300, 1200 or 2400 ppm| mice

(US-EPA Health Effects Guidelines | (females) Purity: 97.8%
OPPTS 870.7800 (1998))

equivalent to

0, 5.15, 55.96, 108.33 and 218.39
(males) and 0, 7.15, 71.01, 268.51
and 552.44 mg/kg bw (females)

No immunotoxic effects up to the
highest dose level tested

28-day immunotoxicology study in rats

No effects on immunotoxicity (thymus and spleenghé&i humoral immune function) could
be observed in rats fed cymoxanil for 28 days upa@0 ppm. Findings of general toxicity
(decreases of body weight gain and body weightedsas reduced food consumption) were
evident at the two highest dose group animals (feshand for the highest dose group
(males).

Based on alterations in body weight and food conian, the systemic NOAEL can be set
at 800 ppm (equivalent to 53.9 mg/kg bw) in maled 400 ppm (equivalent to 31.3 mg/kg
bw) in females. The NOAEL for immunotoxicity can lestablished at > 1600 ppm
(equivalent to 107.7 mg/kg bw in males and 117.4kangw in females)

28-day immunotoxicology study in mice

No effects on immunotoxicity (thymus and spleenghé&i humoral immune function) could
be observed in mice fed cymoxanil for 28 days. kigsl of general toxicity (decreases of
body weight gain) were evident at the highest dpesep females.

Based on alterations in body weight gain, the systeNOAEL can be set at 1200 ppm
(equivalent to 218.4 mg/kg bw in males and 268.3kadpw in females); the NOAEL for

immunotoxicity can be established at > 1200 ppnui(edent to 218.4 mg/kg bw) in males
and > 2400 ppm (equivalent to 552.4 mg/kg bw) émndles, i.e. the highest dose tested.
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4.12.1.3 Specific investigations: other studies

No other specific investigations

4.12.1.4 Human information

Based on the documentation submitted by the nntifie health disturbances caused by
cymoxanil have been observed in personnel invoimgaroduct manufacturing and from the
formulation plants. No cases of acute cymoxaniidation have been reported and also no
specific clinical signs are expected from acute/@ndccidental exposure to humans.

4.12.2 Summary and discussion

With respect to the possible neurotoxicologicakeptil of cymoxanil, a subchronic
neurotoxicity study as well as a developmental oxicity study in rats have been
submitted.

Based on the results of a 90 day neurotoxicityystrdrats(the study is designed as a
subchronic study as well as a study on neurotg)inib treatment related effects with respect
to neurotoxicity have been observed; the NOAELneurotoxic effects can be set to be
higher than the highest dose administered, i.e0 3@0n (corresponding to 224 — 333 mg/kg
bw).

In the developmental neurotoxicity stughgrental female rats showed statistically sigaiitc
reduced body weight gain and feed consumption an&®g bw/day. Therefore, the maternal
NOAEL was considered at the next lower dose of 3komdpw/day. With respect to litter
observation/reproductive parameters, the numbempugs found dead/cannibalized, the
viability index, the lactation indices, the numbarsurviving pups and the live litter size
were considered to be treatment related altereétdarhigh dose group (100 mg/kg bw/day).
In addition, body weight reduction of male and féegups together with clinical
observations (“cold to touch”, not nursing and mggtwere evident in this dose group as
well. Therefore, the developmental NOAEL was 50 kggbw/day. The observation of the
pups with respect to possible developmental nexio®ffects (neurohistological evaluation,
passive avoidance testing, watermace performano&rnactivity testing, auditory startle
response) showed no treatment related changesa¢vka highest dose tested. Based on the
findings, the test substance has no developmeatabtoxic potential.

Concerning immunotoxic effectd cymoxanil, 2 studies have been provided.

In the28-day study in ratsno effects on immunotoxicity could be observedwdver,

general toxicity (decreased body weight gain artlybweight) were evident at the two
highest dose groups. Based on these alteration®TRAEL was set at 800 ppm (equivalent
to 53.9 mg/kg bw) in males and 400 ppm (equivatler®l.3 mg/kg bw) in females. Tthe
NOAEL for immunotoxicity was established at > 168fm (equivalent to 107.7 mg/kg bw in
male rats and 117.4 mg/kg bw in female rats).

In 28-day study in miceggain, no effects on immunotoxicity (thymus andespl weight;
humoral immune function) were seen. Findings ofegehtoxicity (decreased body weight
gain) were evident at the highest dose group fesn&ased on these findings, the NOAEL
was set at 1200 ppm (equivalent to 218.4 mg/kg bwnales and 268.5 mg/kg bw in
females), and the NOAEL for immunotoxicity could lestablished at > 1200 ppm
(equivalent to 218.4 mg/kg bw) in males and >24pthdequivalent to 552.4 mg/kg bw) in
females, i.e. the highest dose tested.
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4.12.3 Comparison with criteria

According to the available studies, there was rlication of a neurotoxic or immunotoxic
potential of cymoxanil.

4.12.4 Conclusions on classification and labelling

No classification and labelling is proposed for owanil regarding neurotoxicity and
immunotoxicity.
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5 ENVIRONMENTAL HAZARD ASSESSMENT
5.1 Degradation
Table 150: Summary of relevant information on degadation
Method Results Remarks | Reference
Hydrolysis DTse:  pH 4: Stable (20 °C) Hydrolysis
Guideline: No pH 5: 144 days (25 °C) (Willems et al.,
US-EPA 161-1 (1982) | pH 7: 1.1 days (25 °C), 2.1 days (20 °C) 2003 )(Lawler, S.
pH 9: 0.02 days (25 °C), 0.04 days (20 °C) M., 1996)
Cymoxanil:
Sterilized buffer solution, pH 5.0, 25 °C:
Net photolysis D¥,=1.7 / 3.0 days (n = 2) Photolysis

Photolysis
Guideline: No
US-EPA 161-2 (1982)

Converted to natural summer light (approx. 40 °N
Net photolysis DT, =4.3/12.1 days (n = 2)

Non-sterile pond water, pH 7.0:

Net photolysis D, = 0.42 days

Converted to natural summer light (38 °N):
Net photolysis D, = 1.1 days

~

(Willems, 2000)
(Anderson, J. J.,
Horne, P., Lawler,
S. M., Swain, R. S.,
1993a)

Biological degradation
OECD guideline 301 B

Not ready biodegradable

Biological
degradation
Luit, R. J., 2001

Water/Sediment Study

SETAC (1995),

OECD guideline propossg
(1999),

US-EPA 162-4 (1982)

Water/Sediment Study

SETAC (1995),

BBA IV 5-1 (1995),
US-EPA 162-4 (1982),
OECD guideline proposal
(1997)

Geomean of the two Water/Sediment Studies
|
Water:

DTs: 0.3d

DTgp: 1 d

Sediment: not detectable
Whole System:

DTsy: 0.3d

DTgn 1

Water/Sediment
Study

(Trabue, S. L.,
Lydick, T. M.,
2001)

Water/Sediment
Study

(Slangen and
Willems, 2000)
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5.1.1 Stability

Hydrolysis of cymoxanil was investigated in sterile buffeludions at pH 4, 5, 7 and 9 in
two independent studies which gave consistenttesul

Reference: Hydrolysis of cymoxanil (DPX-T3217) in buffer solutons of
pH5,7and 9

Author(s), year: Lawler, S. M., 1996

Report/Doc. number: DuPont Report No. AMR 3677-95

Guideline(s): US-EPA 161-1 (1982)

GLP: Yes

Deviations: None

Reference: Aqueous hydrolysis of cymoxanil

Author(s), year: Willems, H., Slangen, P. J., H&fiM., 2003

Report/Doc. number: NOTOX project 308734

Guideline(s): SETAC (1995), OECD 111 (1981)

GLP: Yes

Deviations: None

Once in contact with (sterile) buffer solutionspyxanil undergoes extensive hydrolysis
strongly depending on the pH of the solution, legdo the formation of numerous

metabolites. Cymoxanil is considered stable at ap# (and below); half-life times at pH 5,

7 and 9 were 144, 1.1 and 0.02 days at 25 °C. RC20alf-life times at pH 7 and 9 were
determined to be 2.1 and 0.04 days.

Hydrolysis of cymoxanil is driven by three main pesses (Figure 2.5.3.1-1):

. partly reversible cyclisation into IN-U3204 (six-mber ring system) — major process
. partly reversible cyclisation into IN-JX915 (fiveember ring system) — minor process

. cleavage of the parent to release IN-W3595 and atiey — major process

Proposed hydrolytic degradation pathway of cymoxaniin sterile water (metabolites in bold
exceed 10 % of AR at a pH of 7 or 9)
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Metabolite IN-U3204 is highly unstable in aqueoakigsons, rapidly degrading into IN-
KP533, IN-T4226 and IN-KQ960. IN-T4226 is a furthensient hydrolysis metabolite
rapidly degrading into IN-KP533 by ring cleavagd:KQ960 and IN-KP533 have to be
considered stable under the conditions of steyitidlysis.

Metabolite IN-JX915 rapidly further degrades ink&dR3273, which in turn slowly
degrades into IN-T4226.

The parent cleavage product IN-W3595 is consideatiter stable under the conditions of
hydrolysis in sterile buffer solutions. Ethyl ureaich is likely to be formed together

with IN-W3595, was never quantified in environméifitgde studies, since the labelling of
the parent (cyanoacetamide position) does not atbofellow the fate of this cleavage
product. Nevertheless, ethyl urea has to be coresicee major degradation product of the
hydrolysis of cymoxanil in sterile buffer solutioasneutral and alkaline pH, too.
According to SANC0/221/2000, rev. 10 (2003), guckadocument on the relevance of
metabolites in groundwater, ethyl urea and its agaion products are considered
compounds of no concern and therefore not furtbesidered in the environmental risk
assessment.

Hydrolysis half-life of the transient metabolitd¢-U3204, IN-JX915 and IN-T4226 at
pH 7 and pH 9 were estimated to be 2.5 and 0.5 @ysnd 1.7 days, and 7.2 and 2.0
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days, respectively. The metabolites IN-W3595, ING6Q, IN-R3273 and IN-KP533
have to be considered rather stable under the tonsliof sterile hydrolysis at each pH,
their amounts remained almost stable once the lygisqrocess has finished (which
occurred by approx. 15 DAT at pH 7 and by 7 DAPt9).

Under conditions of sterile hydrolysis, the folloygimetabolites were observed > 10 % of
AR (at pH 7 or pH 9): IN-U3204 (maximum of 60.8 %AR), IN-JX915 (11.0 % of

AR), IN-W3595 (41.5 % of AR), IN-KP533 (57.4 % oR), IN-R3273 (10.2 % of AR)

and IN-KQ916 (14.1 % of AR). In the Oxon study (®jan and Willams, 2003) several
degradation products, not exceeding 10 % of ARviddally, remained unidentified.

Photolysisof cymoxanil in sterile buffer solution was invigstted at pH 5 (where
cymoxanil is considered to be almost stable) initvdependent studies (DuPont and
Oxon), which gave consistent results.

Reference: Photodegradation of [2+C]-DPX-T3217 (cymoxanil) in
pond water and sterile buffer pH 5

Author(s), year: Anderson, J. J., Horne, P., Lanw#eM., Swain, R. S.,
1993a

Report/Doc. number: DuPont Report No. AMR 1990-91

Guideline(s): US-EPA 161-2 (1982)

GLP: Yes

Deviations: None

Validity: Study considered acceptable

Reference: Photodegradation of cymoxanil in water
(including Report Amendment number 1)

Author(s), year: Willems, H., 2000

Report/Doc. number: NOTOX project 257759

Guideline(s): US-EPA 161-2 (1982), SETAC (1995)

GLP: Yes

Deviations: None

Under the impact of irradiation, degradation of oyanil owing to photolysis is
strongly driven by formation of the cyclisation raleblite IN-JX915 (five-member ring
system, maximum occurrence 52.6 % of AR), whichdigdurther degrades to IN-
R3273 (maximum occurrence 35.4 % of AR by studsnieation). No other major
metabolites were observed. This pathway is cleadymajor degradation route of
cymoxanil in acidic solutions exposed to irradiatid he alternative hydrolysis
processes (cyclisation to IN-U3204 and cleavageé®parent to form IN-W3595)
were almost negligible at the investigated pH valnehe dark control samples almost
no degradation of cymoxanil was observed.

Net photolysis half-life time of cymoxanil in steribuffer solution at pH 5 was
calculated to be 1.7 and 3.0 days (DuPont and Giaty, respectively). The
experimental net photolysis of cymoxanil correspotad4.3 and 12.1 days (DuPont
and Oxon study, respectively) under environmerdatdions (midsummer day,
approx. 40 °N). Additional calculations with GC-SBR yielded a theoretical half-life
of cymoxanil of 5.2 and 17.3 days (DuPont and OXsd\dy, respectively) in the top
layer of an aqueous system integrated over a &yllid the summer at 40 °N (at pH
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5.0).

As demonstrated in one additional experiment, cotetlin non-sterile pond water at
pH 7.0, the impact of irradiation on the overa#isipation of cymoxanil in aquatic
ecosystems looses its significance at neutral iadirre conditions owing to the
extensive abiotic hydrolysis of cymoxanil at higpét values.

Quantum yield ¢) of cymoxanil was calculated to be 0.0052 (DuPantj 0.00058
(Oxon).

The DTsp of IN-JX915, owing to the influence of photolysisd hydrolysis, was
calculated to be approx. 6.6 days at the investitgpH of 5.0 (DuPont and Oxon
study). However, owing to the highly transient @waer of IN-JX915 during
hydrolysis under neutral and alkaline conditiongdfblysis DTso < 2 days) it is
expected that levels of photolytically formed INQIS will be significantly lower in
aguatic systems under environmental conditionsh(wit considering biotic
degradation). Based on GC-SOLAR modelling,spdf IN-JX915 under
environmental conditions (pH 5) was estimated t@b& days.

Degradation half-life of IN-R3273 at pH 5.0, owitmthe influence of photolysis and
hydrolysis, was calculated to be 32.7 days in th@dnt study, in the Oxon study, no
reliable half-life time could be calculated for RB273. Based on GC-SOLAR
modelling, DTso of IN-R3273 under environmental conditions (pH\&s estimated to
be 4.7 days.

Further minor photolysis products (< 10 % of AR)evéN-T4226 and IN-KP533
which derive from the degradation of IN-JX915 aNdR3273.

5.1.2 Biodegradation

5.1.2.1 Biodegradation estimation

As measured data are available estimation is tetapt for this dossier.
5.1.2.2 Screening tests

Biological degradation

Reference: Determination of ‘ready’ biodegradability: Carbon
dioxide (COy) evolution test (modified sturm test) with
cymoxanil technical

Author(s), year: Luit, R. J., 2001
Report/Doc. number: NOTOX project 308778
Guideline(s): OECD 301B (1992)

GLP: Yes

Deviations: None

Validity: Study considered acceptable

Material and methods:
Test substance: Cymoxanil technical, purity 98.D8tch 8980028
Reference substance: Sodium acetate
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Test Duration: 28 days
Inoculum: Activated sludge micro-organisms obtaifreth a
municipal sewage treatment plant at 'Waterschap de
Maaskant', 's-Hertogenbosch’, the Netherlands
Test systems: « Test substance (approx. 48 mg, lequivalent to 10
mg TOC L) and inoculum
e Inoculum only (inoculum blank)
« Reference substance (approx. 40'gsbdium
acteate, equivalent to 12 ml TOC)Land inoculum
(positive control)
» Test substance, reference substance and inoculum
(toxicity control)
Test procedure: The test solutions (pH approx. Tee@p. 21.0 — 23.5 °C)
were continuously stirred during the test duratb28 days.
Carbon dioxidgroduced in each test bottle was reacted with
barium hydroxide contained in a gas scrubbing éattid
was precipitated as barium carbonate. The amourdrbbn
dioxide produced was determined by titrating theaming
barium hydroxide with 0.05 M standardized HCI.

Findings:

The relative degradation values calculated frormtle@asurements performed during the
test revealed no significant degradation (< 10 #gymoxanil technical. In the toxicity
control, more than 25 % degradation occurred wiflirdays (based on theoretical §.0
Therefore, the test substance was found to hawehilaiting effect on microbial activity
at a concentration of ca 48 mg.L

Conclusion:

Under the conditions of the modified Sturm testnoxanil is not considered to be
readily biodegradable.

5.1.2.3 Simulation tests

Reference: Degradation of cymoxanil in two water/sediment sysims

Author(s), year: Trabue, S. L., Lydick, T. M., 2001

Report/Doc. number: DuPont-2695

Guideline(s): SETAC (1995), OECD guideline propqd#&99), US-EPA
162-4 (1982)

GLP: Yes

Deviations: None

Reference: The fate of cymoxanil in two water/sedient systems

Author(s), year: Slangen, P. J., Willems, H., 2000

Report/Doc. number: NOTOX report 257761

Guideline(s): SETAC (1995), BBA IV 5-1 (1995), URE 162-4 (1982),
OECD guideline proposal (1997)

GLP: Yes

Deviations: None

The fate and behaviour of cymoxanihimter/sediment systemsvas investigated in six
contrasting test systems (‘Brandywine Creek’, ‘Lupond’, ‘OVP’, ‘SW’, ‘Bickenbach’
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and ‘Unter Widdersheim’) with a representative o properties in the water and
sediment layer.

‘Brandywine Creek’: Sand, 0.8 % organic C,afl 7.4, pHeq 7.0

e ‘Lums Pond’: Sand, 0.1 % organic C, k5.3, pHegb.1

« ‘OVP: Silty clay loam, 4.7 % organic C, phkler8.3, pHeq 7.5
. ‘SW: Silty loam, 4.9 % organic C, pfaer8.3, PHea 7.5

» ‘Bickenbach’: Sandy loam, 0.64 % organic C,pk 8.9, pHeq7.8

* ‘Unter Widdersheim’: Silty loam, 2.73 % organic [water 9.0, pHeq 7.5

The third study (Knoch, 1993), investigating thgmeation behaviour of cymoxanil in
the two (more alkaline) water/sediment systemsKk8nbach’ and ‘Unter Widdersheim’,
is not considered valid for parent or metabolitaleation owing to serious analytical
shortcomings. Therefore, only data on mineralizatind formation of NER are
includedl

Dissolved oxygen contents and redox potential \win¢he water layer indicated aerobic
conditions the water layer of all test systems. &nhic (reducing) conditions were found
in the sediment layers of all systems.

Formation of CQaccounted for approx. 41 % of AR by 99 DAT in tegstems
‘Brandywine creek’ and ‘Lums Pond’, both poor iganic C and microbial activity.
Owing to the reductive conditions in these testesys, a significant formation of organic
volatiles, likely to be methane, could be demonsttaln the test systems ‘OVP’ and
‘SW’, both with a high amount of organic C in thedgment, formation of C@accounted
for 75.5 and 68.5 % of AR by 100 DAT, respectivédymilar extensive formation of GO
was observed in the more alkaline water/sedimestesys ‘Bickenbach’ and ‘Unter
Widdersheim’ with 82.0 and 67.5 % of AR by 102 DA@&spectively.

Maximum formation of NER accounted for 18.9 — 3% 2f AR, with the maximum
amount occurring between 14 — 61 DAT. By approXd DAT, NER have decreased to
amounts in a range of 9.9 — 25.6 % of AR.
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Proposed degradation pathway of cymoxanil in wategediment systems (metabolites in bold
exceed 10 % of AR)

Degradation of cymoxanil in the entire system wast With a Degd, values in a range of
0.1 — 1.5 days following SFO kinetics{R 0.99) with a geometric mean of 0.3 days.
Respective Ddp values were in a range of 0.2 — 5.0 days, geometeian 1.0 days. Since

transfer of cymoxanil into the sediment layer wagligible, dissipation in the water layer

is almost consistent to degradation in the entistesn. In accordance to hydrolysis,

degradation of cymoxanil in the water/sedimenteysstrongly depends on the water pH

with slower degradation observed under more acididitions. However, likely owing
to non-sterile conditions, degradation of cymoxamthe rather acidic ‘Lums Pond’

system (pHn water 5.3) was much faster than expected frodrdiysis alone (conducted
under sterile conditions).

Degradation of cymoxanil in the water/sedimentealysts driven by hydrolysis and
microbial turnover. In this respect, formation aturrence of metabolites is similar to
the pattern observed in the hydrolysis study. Haxeowing to the microbial activity, all
metabolites observed to be rather stable undertoomsl of sterile hydrolysis were
rapidly degraded further.
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Based on the entire system, the following metaé®ldre considered major (> 10 % of
AR): IN-U3204 (maximum occurrence 24.7 % of AR by OAT), IN-W3595 (27.5 %

of AR by 0.3 DAT), IN-KQ960 (14.3 % of AR by 3 DAT)N-T4226 (12.0 % of AR by 3
DAT), metabolite fraction M5 (22.9 % of AR by 1 DA&nd IN-KP533 (26.0 % of AR
by 10 DAT). IN-KP533 is included by the RMS intcethst of major water/sediment
metabolites owing to conservative reasons. IN-KPS§3sart of the polar HPLC fraction
M1, observed in one water/sediment study (Slangendillems, 2000) with a maximum
occurrence of 35.0 % of AR. Metabolite fraction Eidditionally comprises IN-W3595,
IN-R3274, oxamic acid (IN-18474) and oxalic acid-\W3595 could be adequately
separated by an additional TLC system, the indalidmounts of the remaining polars
contributing to the remaining fraction of M1 (maxim 26.0 % of AR) are not known. In
the water/sediment study from Trabue and Lydiclk)120N-KP533 was observed with
maximum amounts of 8.0 % of AR in the entire systelmwever, formation of polars
was generally smaller in this study in comparismthe water/sediment study from
Slangen and Willems (2000). For conservative resdiie sum of the remaining polars
(including IN-KP533) is attributed to IN-KP533. Uerdconditions of sterile hydrolysis,
IN-KP533 was observed up to 57.4 % of AR (at pH.7.0

No metabolite or metabolite fraction was observeld>*%6 of AR in the sediment phases
of all test systems investigated.

None of the observed metabolites in the water/sedirstudies was persistent. Based on
the entire system, geometric mean Dgghlues for the metabolites IN-U3204, IN-
W3595, IN-T4226, IN-JX915, IN-KP533 and the metatediraction M5 were calculated
to be 0.4, 3.0, 4.6, 1.7, 2.6 and 1.4 days, respadgt IN-R3273 and IN-KQ960 degraded
slower with geometric mean Deglvalues of 6.3 and 47.4 days, respectively.

Table 151: Degradation (DEo/DTgg) of Cymoxanil and Metabolites in a
water/sediment system

Substance DEowhole system | DTgowhole system
[d] geometric mean | [d] geometric mean
Cymoxanil: 0.3 1.0
IN-U3204.: 0.4 1.2
IN-W3595 3.0 9.9
IN-T4226 4.6 15.2
IN-JX915 1.7 5.8
IN-R3273 6.3 21.0
IN-KP533 2.6 8.7
Metabolite fraction M5 1.4 4.6
IN-KQ960* 47.4 158

*Distribution of IN-KQ960 (max. in water 13.0 % ARter 1 d, max. in sediment 5.5 % AR after 30 d)

5.1.3 Summary and discussion of degradation

Hydrolysis: Once in contact with (sterile) buffer solutiongmmoxanil undergoes
extensive hydrolysis strongly depending on the pHhe solution, leading to the
formation of numerous metabolites. Cymoxanil issidared stable at a pH of 4 (and
below); half-life times at pH 5, 7 and 9 were 144, and 0.02 days at 25 °C. At 20 °C
half-life times at pH 7 and 9 were determined t@deand 0.04 days.
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PhotolysisUnder the impact of irradiation, degradation of oywanil owing to photolysis
is strongly driven by formation of the cyclisatioretabolite IN-JX915 (five-member ring
system, maximum occurrence 52.6 % of AR), whichdigdurther degrades to IN-
R3273 (maximum occurrence 35.4 % of AR by studsnieation). No other major
metabolites were observed. This pathway is cledhdymajor degradation route of
cymoxanil in acidic solutions exposed to irradiati® he alternative hydrolysis processes
(cyclisation to IN-U3204 and cleavage of the paterform IN-W3595) were almost
negligible at the investigated pH value. In thekdaontrol samples almost no degradation
of cymoxanil was observed.

Net photolysis half-life time of cymoxanil in steribuffer solution at pH 5 was calculated
to be 1.7 and 3.0 days (DuPont and Oxon studyentisiely). The experimental net
photolysis of cymoxanil corresponds to 4.3 and Hays (DuPont and Oxon study,
respectively) under environmental conditions (midewer day, approx. 40 °N).
Additional calculations with GC-SOLAR vyielded a tnetical half-life of cymoxanil of

5.2 and 17.3 days (DuPont and OXON study, respag)iin the top layer of an aqueous
system integrated over a full day in the summeiOaiN (at pH 5.0).

Results of aeady biodegradability study indicate that cymoxanil can not be considere
readily biodegradable.

Degradation of cymoxanil in th@ater/sediment systems driven by hydrolysis and
microbial turnover. In this respect, formation awturrence of metabolites is similar to
the pattern observed in the hydrolysis study. Ha@xeowing to the microbial activity, all
metabolites observed to be rather stable undentwomsl of sterile hydrolysis were
rapidly degraded furtheDegradation of cymoxanil in the entire system was With a
DegT50 values in a range of 0.1 — 1.5 days follgn®fO kinetics (R2 0.99) with a
geometric mean of 0.3 days. Respective DT90 vals in a range of 0.2 — 5.0 days,
geometric mean 1.0 days. Since transfer of cymbxatoi the sediment layer was
negligible, dissipation in the water layer is altnosnsistent to degradation in the entire
system.
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5.2 Environmental distribution

Summary on route of degradation in soil

Note: One of the 6 soils investigated to estaliehdegradation pathway of cymoxanil in
soil, is a Black Andosol originating from Japanisisoil, which was investigated in two
separate studies (using the same soil batch; ME&3, and Trabue, 2003), exhibited the
most pronounced metabolite pattern of all soilestigated. This soil type may be
considered at least partly relevant for the EUagegince andosols are also found in
(formally active) volcanic areas in the EU (e.gntcal France, central Italy including
Sardinia and Sicily). Therefore, results on degiiadaates and occurrence of metabolites
of the study from Major (1993) were included inbe toverall environmental risk
assessment for conservative reasons. However,eoefset of the second study (Trabue,
2003), this soil was stored outdoors over a peoia@l years. In comparison with the first
study (Major, 1993), using freshly sampled soig thicrobial activity of the soil was

likely to be severely comprised by the long storaige. Therefore, results on
degradation rates of cymoxanil and metabolitedyding maximum occurrence of
metabolites) from the Black Andosol obtained in $keond experiment (Trabue, 2003)
were omitted from the final risk assessment.

The aerobic route of soil degradation of cymoxarak investigated in total 6 soils (4
studies) with a representative range of prope(pés organic carbon, texture, origin), at
varying temperature (20 and 25 °C) and varying ation conditions (viable and sterile)
using cyanoacetaminde-2 labelled cymoxanil.

The degradation of cymoxanil under aerobic, vialgleditions is characterized by an
extensive mineralization to CO2, which has to besatered the major degradation
product of cymoxanil in aerobic, viable soils. Afen incubation period of 10 days, 17.0
—53.0 % of AR (n = 4) was found to be releasel44302. Two of these studies were
conducted for a longer time period, levels of reéeh14CO2 steadily increased towards
study termination (56.7 and 60.4 % of AR by 90 8AMDAT, respectively). In two
further (degradation rate) experiments, conduatearly 3 days and 1 day, formation of
14C0O2 was pronounced, too, accounting for 28.74&nd % of AR (!), respectively.

In soil degradation experiments, which alloweddeguately account for the maximum
formation (n = 3), peak levels of NER were obsernved range of 36.8 — 50.8 % of AR,
occurring by 2 DAT and decreasing thereafter wttily termination. In 3 further
experiments, maximum formation of NER was obsetwedtudy termination (i.e. 10, 3
and 1 DAT) with levels of 35.6, 43.5 and 30.3 %A&, respectively.

Once in contact with soil water (soil moisture gaile water) at neutral and alkaline
conditions, cymoxanil undergoes rapid hydrolysigmrtly reversible) cyclisation
processes, leading to the highly transient mets®IN-U3204 (six-member ring system)
and IN-JX915 (five-member ring system), and by &g (hydrolysis) of the parent
leading to equimolare release of IN-W3595 and etingh (Fig. B.8.1.4-1). Ethyl urea
was never quantified in soil degradation studiesesthe labelling of the parent
(cyanoacetamide-2 position) did not allow to folltve fate of this cleavage product.
However, according to SANCO/221/2000, rev. 10 (3068yl urea and further
degradation products of ethyl urea are considepatbounds of no concern. Metabolite
IN-U3204 is highly unstable in soil, rapidly degiaglinto IN-KP533, IN-T4226 and IN-
KQ960. IN-T4226 is a further transient metaboldpidly degrading into IN-KP533 by
ring cleavage. The highly transient metabolite 815 further degrades into IN-KQ960
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and IN-R3273, which in turn degrade to IN-T4226eTydrolysis end products IN-
W3595, IN-KQ960, IN-R3273 and IN-KP533 are consatkrather stable under sterile
soil conditions (as demonstrated in one study)beitextensively degraded further in
viable soils owing to soil microbial activity intaxamic acid (IN-18474), oxalic acid and,
finally, CO2.

Formation of the Z-isomer of cymoxanil (IN-Q876bserved only in the soil photolysis
study, minor amounts in irradiated and dark cordeshples, Berg, 1996) could not be
linked to any environmental impact. Therefore, II81Q1 is considered of no concern in

the environmental fate assessment.
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Proposed aerobic and photolytic degradation pathwagf cymoxanil in soil (metabolites in bold
exceed 10 % of AR)

Underdark aerobic viable conditionstwo metabolites have to be considered as major
metabolites (> 10 % of AR): IN-U3204 (maximum oaeunce 24.7 % of AR) and IN-

W3595 (maximum 10.1 % of AR). Under the reasonalkumption that the unidentified
metabolite fraction Met IV (observed in a degragiatiate study, Melkebeke, 1999) is at
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least partly identical to IN-U3204, this highlymissent metabolite was observed > 10 %
of AR in 4 of 9 soil degradation studies. Metalmlil-W3595 was only observed in the
Japanese ‘Black Andosol’ (study with freshly sard@eil) slightly above 10 % of AR
and > 5 % of AR in ‘Sermoise’ soil. On the basiswéilable data, IN-W3595 is not
considered to exceed 5 % of AR in any other stk

The highly transient metabolite IN-JX915 (maximuatwrrence 7.6 % of AR in the
Japanese ‘Black Andosol’) exceeded 5 % of AR irf 2 soils degradation studies.
Metabolite IN-KQ960 was only found > 5 % of AR imetJapanese ‘Black Andosol’
(maximum 6.3 % of AR), IN-KQ960 is not considerecekceed 5 % of AR in any other
soil tested.

Metabolite IN-18474 (oxamic acid, maximum occurrent 7.8 % of AR) is a naturally
occurring molecule and, based on molecular stracaudegradation product of no
concern (SANCO/221/2000, rev. 10, 2003).

No other metabolite or metabolite fraction exceeéd of AR under aerobic, viable
conditions.

No data are available on theute of degradation under anaerobic conditions
Degradation under anaerobic conditions is not ctamed relevant for cymoxanil owing
to its use pattern in lettuce and potatoes. Cymibgagrades so fast in an aerobic
environment that it would not persist long enouglhé exposed to extensive anaerobic
conditions.

One experiment on theerobic degradation under sterile conditionss available,
conducted with the Japanese ‘Black Andosol’. Urgderile conditions, mineralization of
cymoxanil to CO2 was found to be negligible. Fororabf NER was distinct slower
than under viable conditions accounting for 48.81%AR by 15 DAT (study
termination). However, rapid degradation of cymakaocurred owing to abiotic
hydrolysis processes. In fact, the metabolite patiemed was almost identical to the
metabolite pattern observed in sterile hydrolysislies. Metabolite IN-U3204 peaked
with 22.7 % of AR, decreasing thereafter rapidlyetdbolites IN-W3595, IN-KQ960 and
IN-R3273 were observed at maximum levels of 2830 &nd 6.5 % of AR, respectively,
slowly decreasing thereafter in case of IN-R327@ AiKQ960.

Under conditions o$oil photolysis metabolite pattern formed was similar to dark
conditions. However, the degradation pathway iftesthito formation of the common
photolysis metabolite IN-JX915 (the degradatiorhpaty via IN-JX915 is also most
pronounced during photolysis in sterile water), athias to be considered major in soil
photolysis (maximum occurrence 10.9 % of AR). Hoarg¥N-JX915, a highly transient
metabolite in moist and viable soils, is unlikedyreach this level under real outdoor
conditions even under the impact of irradiationn@yanil is applied post emergence
(BBCH 40 for lettuce and BBCH 21 for potatoes) ang soil surface photolysis will be
significantly reduced due to the presence of canpopy. In this respect, photolysis may
be considered a minor route of degradation for cgand in soil. However, IN-JX915 is
included into the list of ‘major’ soil metabolitésr conservative reasons.
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Summary on rate of degradation in laboratory soil fudies

Note: One of the 9 soils investigated to establish #te of degradation of cymoxanil in
soil, is a Black Andosol originating from Japanidrsoil, which was investigated in two
separate studies (using the same soil batch; ME§®3, and Trabue, 2003), exhibited the
most pronounced metabolite pattern of all soilestigated. This soil type may be
considered at least partly relevant for the EUaegince andosols are also found in
(formally active) volcanic areas in the EU (e.gatcal France, central Italy including
Sardinia and Sicily). Therefore, results on degtiadaates of metabolites of the study
from Major (1993) were included into the overaleanmental risk assessment for
conservative reasons only. However, before onstteofecond study (Trabue, 2003), this
soil was stored outdoors over a period of 2 ydarsomparison with the first study
(Major, 1993), using freshly sampled solil, the roal activity of the soil was likely to
be severely comprised by the long storage timeréfbee, results on degradation rates of
cymoxanil and metabolites from the Black Andosdianied in the second experiment
(Trabue, 2003) were omitted from the final riskesssnent.

Thelaboratory soil degradation rate of cymoxanil was investigated in total 9 soils (5
studies) with a representative range of prope(pé organic carbon, texture, origin), at
varying temperature (10, 20 and 25 °C) and varyiwegbation conditions (viable and
sterile) using cyanoacetaminde-2 labelled cymoxanil

* pH: 43-7.8

* Organic carbon: 05-21%

» Clay content: 8.8-323%

* Origin: EU, USA, Japan

* Temperature: 10, 20 and 25 °C

* Incubation conditions: Aerobic viable and aerdigrile

Underaerobic and viable conditionsand temperatures of 20 — 25 °C cymoxanil rapidly
degraded with a half-life time in a range of 0.4.3 days (based on best fit= 9, R >
0.86,%x% error< 17.6 %). Respective R values were in a range of 0.5 — 33.3 days.
Degradation of cymoxanil mainly followed FOMC kit

No impact of the microbial biomass on the degraxtatate could be observed at all.
However, since degradation of cymoxanil is mainiyeh by pH depending hydrolysis, a
significant impact < 0.05) of the soil pH on the degradation rates{lie DTsg) could

be obtained (at lower pH values degradation of cyamd was less rapid, Figure below).
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0240gai/ha
A 1125 gai/ha

Bestfit DT so[days]
>,

Soil pH

Impact of soil pH on the DT50 (best fit DT50, not nrmalized) of cymoxanil
at different application rates (two separate studis).

Since degradation of cymoxanil mainly follows FOMi@etics, normalization of the
DTso was based on the re-calculated SFO;J®btained from the FOMC-Dy§ by

division with 3.32 in order to derive adequate nilaig endpoints (SANCO/10058/2005,
ver. 1.0). Normalized re-calc. SFO-EyValues were in a range of 0.2 — 7.3 days with a
geometric mean of 1.3 days. This geometric meancaasidered appropriate for
groundwater risk assessment. Nevertheless, to attmuhe impact of the soil pH on the
degradation rate of cymoxanil, additional groundwabodellings were performed using
the maximum re-calc. SFO-RJof cymoxanil observed in acidic soils (7.3 dayil

risk assessment was based on the worst-case npechadi-calc. SFO-D;p of 7.3 days.

At 10 °C degradation half life of cymoxanil in oseil was 1.4 days (n = 1) following
SFO kinetics (R= 1.00,x* error = 2.8 %). Respective §lwas 4.7 days.

Soil degradation studies, which were characterigesignificant formation of
metabolites (in particularly ‘Black Andosol’ andeéB8noise’ soil), were subjected to
multi-compartment modelling analysis to obtainable degradation half-lives for major
(> 10 % of AR) metabolites and metabolites congdeelevant for groundwater risk
assessment (> 10 % of AR, 2 consecutive sample%>bAR or steady increase).

The highly transient major soil metabolite IN-U32@¢hich is considered identical to the
metabolite fraction Met IV in the study from Melladte, 1999), resulting from a (partly
reversible) cyclysation of the parent, showed;P/&lues in a range of 0.2 — 0.6 dags=(
3, all compartments SFO kinetics, RD®.88,112 error< 26.2 %) with a formation

fraction in a range of 0.24 — 0.48 (arithmetic m@&&86). Following normalization, DT50
of IN-U3204 was in a range of 0.2 —0.9 days witleametric mean of 0.4 days.

The degradation rate of the major metabolite IN-@&fobserved in only one soil
slightly > 10 % of AR) could only be determinedtwo soils. Directly linked to the
parent, the DJ, of IN-W3595 was in a range of 1.7 — 2.8 days @, all compartments
SFO kinetics, R> 0.60,x? error< 69.3 %) with a formation fraction of 0.07 — 0.15.
Statistical fit parameters fRindx2 error) were rather bad in one of the two soils.
However, based on visual assessment the modellsgransidered acceptable.
Following normalization, DT50 of IN-W3595 was imarrow range of 2.2 —2.5 days.
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Based on the overall degradation pathway of cymibxasoil, degradation of IN-
KQ960, a minor metabolite in soil but considerdévant for groundwater risk
assessment, was calculated using a multi-compattmedel (parent, IN-U3204 and IN-
KQ960 in series, all SFO kinetics). Since IN-KQ368s only observed in the Japanese
‘Black Andosol’ soil above the trigger (2 consewatsamples > 5 % of AR), only one
reliable DTgo could be obtained, i.e. 7.6 days (n = 170.84,x* error = 19.2 %) with a
formation fraction of 0.16 (from IN-U3204), follomgy normalization D, was 11.2
days.

The photolysis metabolite IN-JX915, which was shdwexceed 10 % of AR under
conditions of soil photolysis but not in dark inatied soils, has to be considered as a
highly transient metabolite with a [3Jd< 0.6 days (formation fraction from parent 0.10).
Following normalization, Ddp of IN-JX915 was determined to be 1.0 day.

Underaerobic sterile conditions(study conducted only with the ‘Black Andosol’ lsoi
Japan, at 25 °C) cymoxanil rapidly degraded acogrth abiotic hydrolysis with a half-
life of 0.9 days (SFO kinetics,’R 1.98,x° error = 8.6 %) and a D of 2.8 days. In
contrast to viable conditions, formation of metatesl was more pronounced, the
transient metabolite IN-U3204 degraded with a;¢0F 0.7 days, IN-R3273 degraded
with a DTsp of 20 days, IN-W3595 and IN-KQ960 were almost almder sterile
conditions. In general, under sterile soil conditi@egradation of cymoxanil and
formation of metabolites closely follows hydrolysisserved in sterile water.

No data are available on theaerobic degradation rateof cymoxanil. However,
cymoxanil is not intended to be used in soil witleasive anaerobic conditions. In the
eventuality that cymoxanil will be subjected to rarily or local anaerobic conditions,
it is likely that cymoxanil will rapidly degrade amg to hydrolysis (at least under neutral
and alkaline conditions) and during aerobic condgi

Under conditions ophotolysis on the soil surfac€one valid study conducted with air
dried soil), cymoxanil degraded with an experimehtdf-life of 14.1 days (SFO kinetics,
R? = 0.90,1% error = 6.4 %) on ‘Arrow’ soil of pH 6.4. Based tive degradation rate of
cymoxanil in the dark control samples of 38.5 dayset soil photolysis of 22.1 days
could be obtained. Taking into account that cymdxaiti degrade rapidly in moist and
viable soils, photolysis on the soil surface isstdared to be of minor impact onto the
overall dissipation of cymoxanil under environmeitanditions.
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Table 152: Summary on laboratory DT50 and DT90ramnalized DT50 of cymoxanil in
soil based on SFO and FOMC kinetics.

SFO FOMC | jinetos
. Origi pH/ Corg
Soil Texture n matrix? | [%] [3‘;'5(; DTo [3;'52 DTo,
]y [days] ]y [days]
‘Arrow’ Sandy loam UK 6.0/ uk 2.1 0.2 0.5 0}1 0.5 FOMC
‘Sassafras’ | Sandy loan USA 6.4 / uk 0.9 0.3 7.5 1.2 18.8 FOMC
‘Black Sandy clay J 6.8 / uk 2.0 0.2 0.7 0.p 0.8 FOMC
Andosol’ loam
‘Probstei’ Sandy loam DE 6.5/ uk 1.0 2.7 9.1 .3 3.11 FOMC
‘Sermoise’ | Sandy loam F 7.8/ uk 1.7 Q.7 2.3 0.7 3 2. FOMC
‘Evensham’| Sandy clay| UK 5.7 / uk 1.0 3.5 11.5 2.5 33.3 FOMC
loam
‘Cranfield | Sandy loam UK 4.3/ Ca 0.8 4|7 15|6 4.3 258.2 FOMC
230’
‘Cranfield Silt loam UK 6.4/ Ca 2.0 0.9 3.1 09 3.1 SFO
164°
‘Cranfield Clay loam UK 7.5/C4d 1.6 0.p 0.8 0.2 0/8 SFO
115’
Geometric mean 0.9 3.1 0.8 4.3

& Matrix of pH measurement (uk denotes unknown, Ca denotes CacCl,)
® SFO-DTs re-calculated from FOMC-DTao by division with 3.32
¢ Based on R?, ¥? error and visual assessment

5.2.1 Adsorption/Desorption

Reasonable adsorption/desorption coefficients aaegito Freundlich isotherms (K¢,

1/n values) were determined for cymoxanil in saildl experiments using 4 soils (3 EU,
1 USA) with a representative spectrum of soil praps. Owing to the high instability of
cymoxanil in soil studies, time for adsorption hade restricted to 3 hrs. Resultingd§
values of cymoxanil were in a range of 15.1 — 87kiy™* with an arithmetic mean of 43.6
L kg™. Arithmetic mean 1/n value was 0.86. No impacsaif pH on the adsorption could
be found.

Metabolites IN-U3204, IN-W3595, IN-R3273, IN-JX9a8Kd IN-KQ960 were
investigated in batch equilibrium experiments (omie concentration tested) using 4 soll
(all US) with a representative spectrum of soilgaies. Owing to the high instability of
IN-U3204 in aqueous solutions, no reliablged€¢alue could be stated for this metabolite.
Koc values for IN-JX915, also instable in aqueoustsmhs (data corrected for
degradation), were in a range of 5.4 — 34.4 ' kgith an arithmetic mean of 16.3 Lkg
Metabolite IN-R3273 was stable during equilibrattone, Koc values were calculated to
be in a range of 25.7 — 49.5 L'kcarithmetic mean 41.9 L Kg Adsorption of IN-R3273
is considered to be lower in more acidic soils. @&gson of IN-W3595, an acidic
compound which was stable during the test, wasiglyadepending on soil pH likely
owing to dissociation processes under more alka@amglitions. k¢ values were in a
range of 2.3 — 27.4 L Ky(arithmetic mean

9.2 L kg") with lowest adsorption found in the most alkalgwél (pH 7.8). This

behaviour of the major soil metabolite IN-W3595 vealequately taken into account for
groundwater risk assessment. In case of IN-KQ98€ugally no adsorption observed,
compound partly instable during the test) no rédiddyc value could be stated owing to
analytical reasons. Since no Freundlich isotherouddcbe calculated owing to the test
design, 1/n values were set to the FOCUS defaldewat 0.9 for all metabolites.
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In an additional study, metabolites IN-U3204 (ubktaunder conditions of soil batch
experiments), IN-KQ960 (no reliablegK could be calculated in the batch experiment),
IN-T4226, IN-W3595 and IN-KP533 were investigatachiiHPLC method according to
OECD guideline 121. On the basis of their retentiores in comparison to the reference
substances cymoxanil, atrazine, saccharin, IN-R32iB8IN-JX915, the K¢ values of
IN-U3204, IN-KQ960, IN-T4226, IN-W3595 and IN-KP53&re estimated to be 27.9,
21.6, 17.7, 13.8 and 12.9 L kgrespectively. 1/n values were set to the FOCUSulte
value of 0.9.

5.2.2 Volatilisation

Neither cymoxanil nor any of its environmental &et metabolites have significant
volatility. The vapour pressure of cymoxanil was %.10* Pa at 20 °C. There is no
guidance available for conducting meaningful stsidegarding the potential breakdown
of cymoxanil or its relevant metabolites in airrfhermore, the Henry’s law constant of
cymoxanil is less than 3.8 x 2®a nf mol™, suggesting little potential for volatilisation
in the environment.

5.2.3 Distribution modelling

5.3  Aquatic Bioaccumulation

Table 153: Summary of relevant information on aiguaioaccumulation

Method Results Remarks Reference

EPA 63-11, OECD| K, (pH 5.0): 3.89 (log K,= 0.59) DPX-T3217-101, Santos 1993,

107 Kow (PH 7.0): 4.66 (log K.~ 0.67) 99.9% (DuPont AMR 2581-
92)

EEC A8 (Flask Kow (unbuffered): 4.37 (log &~ 0.64) | Lot 817, 99.1% PAI Betteley 1995a,

shaking method) (OXN 57/950183)

5.3.1 Aquatic bioaccumulation

5.3.1.1 Bioaccumulation estimation

The log Pow of cymoxanil was found to be 0.67 90520 °C. Hence no bioconcentration
study is demanded.

5.3.1.2 Measured bioaccumulation data

No experimental data are available

5.3.2 Summary and discussion of aquatic bioaccumulation

Based on the measured logWR0.67 - 0.59 at 20 °C ) cymoxanil is considerethave a low
bioaccumulation potential.
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5.4  Agquatic toxicity
Table 154:  Summary of relevant information on diguaxicity
Method Results Remarks Reference
Test organisn Test systen Endpoints NOEC LCs
/ Duration [mg/L] [mg/L]
OECD 203, Oncorhynchu s/ 96 h Mortality 28 61 mm Baer (1993a)
EPA72-1 s mykiss Subletheffects
OECD 203, Lepomis s/96 h Mortality 17 29 mm Baer (1993b)
EPA72-1 macrochirus Subleth. effects
US EPA 72-3 Cyprinodon f/96 h Mortality 11.3 >475 mm Boeri et al.
variegatus Subleth. effects (1996a)
OECD 204  Oncorhynchu f/21d Growth 0.22 15 mm Baer (1992a)
s mykiss (Length)
OECD 210, Oncorhynchu f/97 d Growth 0.12% - mm Boeri et al.
US EPA72-4 5 mykiss Fry surviv. (1997)
Sublethal
effects
OECD 210, Oncorhynchu f/90 d Growth 0.044 mm Kraemer
US EPA72-4 s mykiss Fry surviv. (1996)
Sublethal
effects
OECD 210, Cyprinodon f/36d Growth 0.0942 - mm Boeri et al.
US EPA 72-4 variegatus Fry surviv. (1996)
OECD 202, Daphnia s/48h Immobility 15 27 mm Baer (1993c)
US EPA72-2 magna
OECD 202, Daphnia ss/21d Mortality 0.067 - mm Baer (1993d)
US EPA 72-4 magna Reproduction
OECD 201, Pseudokirchns/96 h Growth rate n.d. 2.47 im Boeri et al.
US EPA 123- griella Biomass < 0.662 (1999)
2 subcapitata
OECD 202  Pseudokirchns /72 h Growth rate n.d. 0.63 mm Bell et al.
eriella Biomass 0.35 (1996)
subcapitata
US EPA 122- Anabaena s/96h Growth rate 0.0652 0.254 im Hughes et al.
2and 123-2  flps-aquae Biomass 0.034 0.122 (19964a)
US EPA 122- Lemna gibba s/14d Growth rate 0.7 >0.7 im Leva et al.
2 Biomass 0.7 > 0.7 (1996)
US EPA 72- Mysidopsis f/96 h Mortality 17.6 >444 mm Boeri et al.
3(c) bahia Sublethal (1996¢)
effects
US EPA 72- Crassostrea f/96h Shell deposition 28.2 >46.9 mm Boeri et al.
3(b) virginica (1996d)

f...flow through, mm...mean measured, mmL...mean measimgdconcentration, n...nominal, nL...nominal limit azentration,
prod...product, s...static, ss....semi-static, , im...alitheasured
# NOAEC, for further information see comments of RMS in the respective study summary
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5.4.1 Fish

5.4.1.1  Short-term toxicity to fish

Reference: Baer, K.N. (1993a) Static, acute 96-holuC50 of DPX-73217-113 (Cymoxanil) to
rainbow trout, Oncorhynchus mykissReport/Doc no.: Du pont HLR 735-92

Guidelines:OECD 203, EPA 72-1

GLP: Yes

Deviations:The pH of the dilution water was adjusted to aigadf 6 to enhance the stability of the

test substance.

Validity: The study is considered acceptable.

Material and methods:

Dilution water originated from the Haskell Labonatavell. The water was buffered with 4 mM
sodium phosphate and the pH then adjusted to §10 plosphoric acid in order to enhance the
stability of the test substance. Analytical resolftshe used well water indicate adequate quality
for the purpose of this study.

Dissolved oxygen: 6.3 — 10.6 mg/t 60 % saturation)

pH: Dilution water control: 6.8 — 7.2, pH-adjustmhtrol and treatments: 6.0 — 6.3

Total hardness: 92 mg/L as CagO

Test conditions:

Temperature: 12 — 13.3 °C

Photoperiod: 16 hours light and 8 hours darkne#is 3@ minutes transition periods

Feeding: No feeding from approximately 24 hoursipto and during the test.

pH adjusted control and the test substance treasmesre taken on days 0 and 4.
Method of analysis: HPLC

moving average angle method.
Findings:

Water control, pH-adjusted control, 17, 28 and 4/LmNo mortalities
79 mg/L: 10 % and 100 % after 72 hours and 96 hoaspectively
135 mg/L: 40 % and 100 % after 48 hours and 72d)aaspectively
test concentrations no effects were observed.

Conclusion:

LCs0 (96 h): 61 mg/L (95 % CL: 49 — 76 mg/L)

NOEC (96 h): 28 mg/L
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Values are based on mean measured concentrations.

Comments (RMS):

The pH of the dilution water was adjusted to a galti6 to enhance the stability of the test
substance. Since no effects were observed in fifieqoH adjusted control the pH adjustment is
not considered to have significantly influenced dliécome of the test. Therefore the study is
considered acceptiab

Reference:Baer, K.N. (1993b) Static, acute, 96-hour L& of DPX-T3217-113 (cymoxanil) to
bluegill sunfish, Lepomis macrochirusReport/Doc no.: Du Pont HLR 834-92

Guidelines:OECD 203, US EPA 72-1

GLP:Yes

Deviations:The pH of the dilution water was adjusted to aigadf 6 to enhance the stability of the

test substance.

Validity: The study is considered acceptable.

Material and methods:

Dilution water originated from the Haskell Labonatavell. The water was buffered with 4 mM
sodium phosphate and the pH adjusted to 6.0 usiaggtoric acid in order to enhance the
stability of the test substanc&nalytical results of the used well water indicatiequate quality
for the purpose of this study.

Dissolved oxygen: 7.7 — 8.7 mg/k 60 % saturation)

pH: Dilution water control: 7.3 — 7.5, pH-adjustszhtrol and treatments: 6.0 — 6.3

Total hardness: 78 mg/L as CagO

Test conditions:

Temperature: 20.4 — 21.0 °C

Photoperiod: 16 hours light and 8 hours darkne#is 30 minutes transition periods

Feeding: No feeding from approximately 48 hoursiptd and during the test.

treatment vessels were sampled before fish weestatsand after 4 days or when all fish had
died.
Method of analysis: HPLC

estimated using the moving average angle method.
Findings:

Dilution water control, pH-adjusted control, 17 magNo mortalities
29 mg/L: 50 % after 96 hours

50 mg/L: 80 % after 72 hours and 100 % after 96$iou

82 mg/L: 40 % after 48 hours and 100 % after 72f0ou

150 mg/L: 100 % after 48 hours
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Sublethal effects

29 mg/L: All surviving fish exhibited dark colourah and were lying on the bottom

50 mg/L: After 72 hours surviving fish were lying the bottom

82 mg/L: After 48 hours surviving fish showed eicawimming

150 mg/L: After 24 hours all fish exhibited errasawvimming and dark colouration
Conclusion:

LCs0 (96 h): 29 mg/L (95 % CL: 22 — 36 mg/L)

NOEC (96 h): 17 mg/L

Values are based on mean measured concentrations.

Comments (RMS):

The pH of the dilution water was adjusted to a gaifti6 to enhance the stability of the test
substance. Since no effects were observed in figheqoH adjusted control, the pH adjustment is
not considered to have significantly influenced dliécome of the test. Therefore the study is
considered acceptable.

Reference:Boeri, R. L., Kowalski, P. L., Ward, T. J. (1996a)Acute toxicity of DPX-T3217-113
(cymoxanil) to the sheepshead minnovwyprinodon variegatusReport/Doc no.: DuPont HLO
634-96

Guidelines:US EPA 72-3: Acute toxicity test for estuarine andrine organisms

GLP:Yes

Deviations:None of relevance

Validity: The study is considered acceptable.

least 80 % survival was found at all treatment leve

Material and methods:

test, mean length: 18 mm at the end of the testyéaght and length no raw data or any measure
of statistical spread of data is stated in theystegort.

performed to maintain steady test concentratiahggtion: 96 hours

Test medium:

Dilution water: Natural sea water collected at TWRIbury Laboratories in Marblehead,
Massachusetts. Water was carbon filtered and adjusta salinity of 11 to 17 parts per thousand
with deionised water, passed through particlerltactivated carbon and an ultraviolet sterilizer.
Analytical results of the used dilution water irgtie adequate quality for the purpose of this study.
Dissolved oxygen: 7.0 — 8.0 mg/L

pH: 7.0-8.1

Salinity: 15 — 16 ppt

Test conditions:

Temperature: 21.6 — 22.1 °C

Photoperiod: 16 hours light and 8 hours darkne#is ¥ minutes transition periods

Feeding: No feeding from approximately 48 hoursiptd and during the test

each test vessels after 0 and 96 hours.
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Method of analysis: HPLC

analysis of mortality data was performed.
Findings:

18.8 and 29.0 mg/L: 5 % after 96 hours

47.5 mg/L: 10 % after 96 hours

Conclusion:

LCso (96 h): > 47.5 mg/L

NOEC (96 h): 11.3 mg/L

Values are based on mean measured concentrations.

5.4.1.2 Long-term toxicity to fish

Reference Baer, K. N. (1992a) Flow-through, 21-day toxicityof DPX-T3217-113 (cymoxanil) to
rainbow trout, Oncorhynchus mykissReport/Doc no.: Du Pont HLR 545-92

Guidelines OECD 204

GLP: Yes

Deviations None of relevance.

Validity: The study is considered acceptable.

50 mg/L under static conditions. Respective mdréaliwere 0, 0, 80 and 100 %. The test duration

IS not stated in the study report.

Material and methods:

Mean wet weight (dilution water control at test gr&l0 g (2.4 — 4.1 g)

Mean length (dilution water control at test ends &m (5.1 — 6.2 cm)
-S"(-)-ii}é-r-{t-f"liimethylformamide (DMF), concentrationsi¥IF in the solvent control and treatments
are not stated in the study report

Dilution water originated from the Haskell Labonatavell. Analytical data of the used well water
indicate adequate quality for the purpose of thisys

Dissolved oxygen: 8.6 — 9.1 mg/L

pH: 7.0-7.6

Total hardness: 76 — 86 mg/L as CaCO

Test conditions

Temperature: 12.5 - 14.9 °C

Photoperiod: 16 hours light and 8 hours dark wim#nutes transition periods

Feeding: Fish were fed Purina Trout Chow once daily
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each test vessel on days 0, 7, 14 and 21.

Method of analysis: HPLC

followed by Dunnett's test and Jonckheere's treat t

Findings:

nominal). For individual sampling dates and refgésameasured concentrations were in the range
of 46 — 113 % of nominal.

Table 155:  Cumulative Mortality of juvenile rainbow trouts exposed to cymoxanil for 21
days. Test concentrations are mean measured conceattons.
Day of Cumulative mortality [%]
exposure Control DMF control | 0.22 mg/L | 0.5 mg/L 1.2 mg/L 2.6mg/L 6.8 mg/L
0-6 0 0 0 0 0 0 0

7 0 0 17 0 0 0 0
8 0 0 17 0 0 0 20
9 0 0 17 0 0 10 40
10 0 0 17 0 0 10 50
11 0 0 17 0 0 10 60
12 0 0 17 0 30 20 70
13 0 0 17 0 30 20 70
14 0 0 17 0 30 20 70
15 0 0 17 0 30 20 70
16 0 0 17 0 40 20 70
17 0 0 17 0 40 30 80
18 0 0 17 0 40 40 90
19 0 0 17 0 40 40 90
20 0 0 17 0 50 60 90
21 0 0 17 0 50 70 90

Table 156:  Effects of cymoxanil on growth and surwial of juvenile rainbow trouts after 21

days of exposure. Test concentrations are mean measd concentrations.

Test parameter Control clgrl\\/ltrlz)l 0.22mg/L | 0.5 mg/L 12mg/L| 2.6mg/lL| 6.8 mg/L
Mean length [cm] 5.5 5.4 5.6 5.0* 4.8* 5.0 5.2
Mean wet weight [g] 3.03 2.88 3.40 2.20* 1.86* 2.33 1.92
Mortality [%] 0 0 9 0 50 70 90

Statistically significant from control at p < 0.05

Conclusion:

LCso (14 d): 5 mg/L (95 % CL: 3.6 — 7.8 mg/L)
LCs0 (21 d): 1.5 mg/L (95 % CL: 0.94 — 2.7 mg/L)
NOEC (21 d): 0.22 mg/L
Values are based on mean measured concentrations
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Reference Boeri, R. L., Magazu, J. P., Ward T. J. (1997) DR-T3217-113 (Cymoxanil): Early
life-stage toxicity to rainbow trout, Oncorhynchus mykissReport/Doc no.: DuPont HLO 1013-
96

Guidelines OECD 210, US EPA 72-4

GLP: Yes

Deviations None of relevance.

Validity: The study is considered acceptable.

Material and methods:

embryo cups with 20 embryos each per replicateelgshinned to 15 fish per replicate vessel at
hatch (35 d). At test initiation total of 80 embsyand post hatch 30 fish per treatment.
duration: 97 days (62 days post hatch)

Test medium

Dilution water:Carbon-filtered deionised tap water adjusted taratess of 40 to 48 mg/L as
CaCQ and to a pH of approximately 7 with phosphoricadihe water was filtered through a 5
pm filter and ultraviolet steriliser prior to usethe study. Analytical results of the dilution eat
indicate adequate quality for the purpose of thig\s

Dissolved oxygen: 9.2 — 11.2 mg/L

pH: 6.9-7.2

Total hardness: 40 — 48 mg/L as CaCO

Test conditions

Temperature: 9.0 — 11.8 °C

Photoperiod: Embryos were initially kept in darkmescept for a short period of observation and
taking of water quality data. One week followingdia16 hours light and 8 hours darkness with
15 minutes transition periods were applied.

After hatch (35 days of exposure) fish were relddsam the exposure cups and randomly
selected and thinned to 15 live fish per replicagssel.

Feeding: Following swim up, fish were fed live, ngwatchedArtemia salinanauplii ad libitum 3
times per day except during the final 28 hourseftest.

hatch), time to swim up, time to first feeding,\8ual and sublethal effects at test end, total {eng
and wet weight (blotted) of surviving fish at thedeof the test. Mortalities and sublethal effects
were recorded daily.

each replicate test vessel at test initiation, yeVedays after test initiation and at test termorat
Method of Analysis: HPLC

and variances were homogenous, a one-way analygsiance (ANOVA) and a Dunnett's test
were used to compare treatment and control datathkr cases, a non-parametric analysis
(Kruskal and Wallis test) was used to comparetineat and control data.
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Findings:

pg/L. Individual measurements were within the raof80 to 120 % of their nominal values with
few exceptions in the three lowest test concerinati
Table 157:  Mortality and sublethal effects: Effectsof cymoxanil on hatch, survival at hatch,
swim-up, juvenile survival, and growth of Oncorhyndus mykiss after 97 days of exposure (62
days post hatch)

Treatment | Start - end of | First day of swim-up | Survival at Juvenile Length ® Weight ™

[ug/L] @ hatch [d] & feeding hatch [%] survival ® [%)] [mm] [0]

Control 32-35 44 67.5 100 504+2p 1.41+0J25
0.98 33-35 44 66.3 100 49.0+2p 1.45+0[21
2.4 32-35 44 62.5 100 472+1.9* 1.44+0[6
5.7 32-35 44 66.3 100 47.2+2.0* 1.45+0f9

15 32-35 44 61.3 100 48.6+2.8* 1.41+0p2
38 32-35 44 63.8 100 48.4+3.6* 155+0pB4
120 32-33 44 66.3 100 48.4+3.0* 154+0p8

#Mean measured concentrations
b At test end
¢ Blotted wet weight
* Statistically significantly different from the otrol (p < 0.05)

No other sublethal effects except some reductidarigth (see Table 156) were observed at any
treatment during the test.

Conclusion:

NOEC (97 d): 0.98 pg/L (based on mean measureceobrations)

At 2.4 pg/L total length of surviving fish was rexhal.

Comments (RMS):

The LOEC of 2.4 pg/L and the NOEC of 0.98 pg/L laased on a statistically significant
difference in length compared to control fish. Hoee no dose response relationship was found
for the decrease in body lengths of fish (see &dcelow). At 2.4 pug/L body length was reduced
by 6.3 % relative to the control. At 120 pg/L tleeluction was only 4 9%&@ince no dose-response
relationship was found, this small reduction ingénis not considered ecologically relevant.
Therefore the RMS considers a NOAEC of 120 pg/leptable for risk assessment.

Mean length of fish at the end of the early life-stge toxicity test (92 d) with cymoxanil. No clear dse-
response relationship is given

60
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Reference:Boeri, R. L., Kowalski, P. L., Ward T. J. (1996b)Early life-stage toxicity of DPX-
T3217-113 (cymoxanil) to sheepshead minno@yprinodon variegatusReport/Doc no.: DuPont
HLO 913-96
Guidelines:OECD 210, US EPA 72-4
GLP:Yes
Deviations:The pH of the dilution water was adjusted to agpnately 7.0 with hydrochloric acid
to increase the stability of the test substance.
Validity: The study is considered acceptable.
solvent control and nominal concentrations of 0@@050, 0.50, 5.0 and 50 mg/L under semi
static conditions for 11 days. Survival for thesatments was 100, 100, 80, 100, 100, 0 and 0 %.
exposed to a control and nominal concentratiors38, 0.6, 1.3, 2.6 and 5.0 mg/L under flow-
through conditions for 20 days.
At the end of the test survival for these treatraevas: > 80, > 80, 30, 0, 0 and 0 %
Material and methods:

embryo cups with 20 embryos each per replicateeVgdisinned to 15 fish per replicate vessel at
hatch (day 4). At test initiation a total of 80 e at test start and 30 fish per treatment post
hatch.

relatively high turnover rate was employed to maimthe concentrations of the test substance in
the dilution water. Test duration: 36 days (32 dagyst hatch)

Test medium:

Dilution water:Natural sea water collected from the Atlantic Ocatim.R. Wilbury Laboratories
in Marblehead, Massachusetts. The water was adjtst salinity of 15 - 17 parts per thousand
with deionised water, was passed through partiktéxs including an activated carbon filter and
UV sterilised prior to use. The pH of the dilutiaater was adjusted to approximately 7.0 with
hydrochloric acid to increase the stability of thst substancé@nalytical results of the used sea
water indicate adequate quality for the purposisfstudy.

Dissolved oxygen: 6.5 — 7.6 mg/L

pH: 6.9 -7.6

Salinity: 15 — 17 parts per thousand

Test conditions:

Temperature: 29.2 —31.0 °C

Photoperiod: 16 hours light and 8 hours darknefis ¥ minutes transition periods

Feeding: Beginning on day 4, fish were fed newlichadArtemia salinanauplii two or three
times each day except during the final 24 houthetest. Fish were fed in excess of requirements.
end of hatchtime to first feedingsurvival and sublethal effects of embryos, larvae javeniles,
total length and wet weight (blotted) of survivifigh at the end of the test. Mortalities and
behavioural observations were recorded daily.

test vessel were collected on days 0, 7, 14, 2132&nd 36.

Method of Analysis: HPLC
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compare treatment and control means.

Findings:

Viean measured concentrations over time were 0.@68342, 0.178, 0.364 and 0.767 mg/L. For
individual sampling dates measured concentraticgrew the range of 80 — 109 % of nominal

concentrations.

were observed in the 0.364 mg/L treatment groudayn36 and in the 0.767 mg/L treatment group
on day 4 of exposure in some fish.

Table 158:  Effects of cymoxanil on egg hatching, sm-up, survival at hatch, juvenile
survival, and growth of Cyprinodon variegatus.

Treatment Survival at hatch Juvenile survival Length ® Weight °
[ug/L] [%] [%] [mm] [d]
Control 98 93 205+1.4 159 + 36
0.0581 100 90 19.5+1.6 140 + 34
0.0942 96 80 19.1+3.3 141 +71
0.178 100 60 20.6 + 2.8 186 + 71
0.364 96 23 20.7+4.2 196 + 124
0.767 94 7 12.6+2.9 205 + 90

2 At test end, mean * S.D.
® Blotted wet weight at test end, mean + S.D.
¢ Mean measured concentrations

Conclusion:

NOEC (36 d): 0.0581 mg/L (set by the RMS, see conimbelow)

At the next higher concentration of 0.0942 mg/Lvstal of fish was reduced.

Values are based on mean measured concentrations.

Comments (RMS):

The study authors used a one-way analysis of vaié8NOVA) followed by a Dunnett's test to
compare treatment and control means if data wemaailty distributed. This was also applied for
the critical parameter in this test (juvenile sual). However, for this type of data an ANOVA is
not an appropriate test procedure (also Kraemé&g19LR 411-96) states on page 17, that
analysis of variance (ANOVA) is not appropriate éount data such as embryo viability, larval
survival and abnormalities). The notifier re-analyshe data using the Cochran-Armitage trend
test, which is a common and appropriate statistregthod for this type of data. The so derived
NOEC is 0.0942 mg/L.

The RMS statisticians also analysed the juveniteigal data, however, by logistic regression.
The values for the two replicates were not pooteddcount for variability between replicates.
The regression analysis was performed in two ways:

1. The doses were considered as metric variabléhenesult of this way of analysis is a
continuous regression line (red line in Figure B.2-2). In this way it can be tested if a dose-
response relationship is given. The juvenile swaldata show a clear dose-response relationship
(p< 0.01)

2. Each dose level was considered as a separ#ae f@mclependent from each other). In this way it
can be tested at which dose level a significamtctifompared to the control is given. The result of
this regression is shown as red stars in Figure2R22-2). At 0.0942 mg/L a significant effect was
found (p = 0.03998). With this statistical procegltlie NOEC is (0.0581 mg/L).

Conclusion: The RMS is of the opinion that thisisorderline case. Since the Cochran-Armitage
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trend test is a common and agreed method of statisinalysis for the given type of data a NOEC
of 0.0942 mg/L from this study is accepted, altHotlge analysis of the data by logistic regression
gave a NOEC of 0.0581 mg/L.

Logistic regression of juvenile survival data (32 dys of exposure post hatch). Black dots: Proportion
of surviving juveniles for individual replicates. Red line: result of a logistic regression where the
doses are considered as a metric variable. Red staresult of a logistic regression where the doses
are considered as independent factors

*  observed
o * logReg factor
— log Reg. stetig
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Reference: Kraemer, G. C. (1996) DPX-T3217-113 (Cyranil): Early life-stage toxicity to
rainbow trout, Oncorhynchus mykiss. Report/Doc no.HLR 411-96 2

Guidelines OECD 210, US EPA 72-4

GLP: Yes

Deviations None of relevance.

Validity: The study is considered acceptable.

Material and methods:

1.5 mg/L, stock solutions were prepared daily usiigtion water adjusted to a pH of 6.9 with
phosphoric acid to increase the stability of thet seibstance.

chambers per treatment), initially 40 embryos peticate (2 embryo cups with 20 embryos each
per replicate chamber), thinned to 15 fish pericept after swim up had begun in the control
chambers (day 46). At test initiation a total ofé8fibryos and post swim up 30 fish per treatment
were investigated.
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duration: 90 days

Test medium

Dilution water: Dilution water originated from th¢askell Laboratory well. Analytical data of the
used well water indicate adequate quality for thgpse of this study.

Dissolved oxygen: 8.8 — 11.4 mg/L

pH: 6.9-7.4

Total hardness: 74 — 87 mg/L as CaCO

Test conditions

Temperature: 10.3 -11.5 °C

Photoperiod: Embryos were initially kept in darksiesrom day 40 until the end of the study 16
hours light (45 — 75 Lux, low) and 8 hours darknegh 30 minutes transition periods were
applied. Light intensity was generally low duridgetlight period and not detectable during the
transitional period. This did not adversely affdéwt study since the light intensity was adequate fo
feeding and minimised any stress due to the liglark transition.

Feeding: Following swim up (from day 46 on) fishre/éed live, newly hatchellrtemia salina
nauplii ad libitum 3 times per day except on weelseand holydays (twice daily).

and abnormal larvae from hatching to thinning (&ls); number of dead and abnormal larvae
from thinning to test end (fingerlings), length amet weight (blotted) of surviving fish at the end
of the test. Observations were made daily.

each replicate test vessel at test initiation, @xprately weekly thereafter, at total mortalityan
replicate and at test termination.

Method of Analysis: HPLC

cumulative number of dead eggs (% hatch), sunireah hatching to thinning, number of
abnormal larvae from hatching to thinning, survifram thinning to test end, number of abnormal
larvae from thinning to test end: Cochran-Armitagad test; length and weight data: not clearly
stated in the study report.

Findings:

and 1.5 mg/L (99 — 116 % of nominal except forltweest test concentration). At the lowest test
concentration the mean measured concentration #a%»dof nominal due to problems with the
diluter system. However, week to week variatiothat test level was rather low (coefficient of
variation: 10 %).

For the weight data a statistically significanfelience between the water and the pH adjusted
control was found with the Mann-Whitney test. Tloméy the pH-adjusted control was used for a
comparison with the treatment levels. For otheapeaters no statistically significant differences
between the two controls were found (or obviousiftbe data) using appropriate statistical test
procedures Thus the water and pH-adjusted contr@le combined for all endpoints except
weight.
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Table 159: Effects of cymoxanil on hatch, survivairom hatching to thinning, swim-up and
juvenile survival from thinning to test end of Oncahynchus mykiss in a 90 d early-life stage

study.
Test hatch Hatching to thinning Thinning to test end
conc.? 1% da Last o Survival | Abnormalities | 1% day of Survival Abnormalities ”
[mg/L] Y day 0 [%] [% of survivals] | swim up [%] [% of survivals]
Control 29 30 89 100.0 0 42 100 0
pH contr. 28 29 83 98 0 42 100 0
0.031 28 29 90 99 0 42 100 0
0.044 28 30 86 99 4.4 41 100 0
0.11 28 30 86 100 0 42 97 14 *
0.25 29 30 88 99 14 45 67 * 50 *
0.59 29 31* 79 98 3.3 46 * 0 -
1.5 28 30* | 76* 71* 4.7* - 0 -

* significantly different from combined controls
# mean measured concentrations

® Abnormalities: abnormal behaviour and/or appearance: e.g. erratic swimming, rapid respiration, lethargy, smaller size than in control or
lower test concentration, discolouration, lying on the bottom, at the surface of the water, partial loss of equilibrium etc.

Table 160: Effects of cymoxanil on length and weidglof Oncorhynchus mykiss after 90 days of
exposure € 60 days post hatch).

Test conc.t Length [cm] Wet weight [g]
[mg/L] Mean S.D Mean S.D
Control 3.6 0.2 0.70 0.17

pH contr. 3.6 0.2 0.79 0.14
0.031 3.3% 0.3 0.65" 0.16
0.044 3.2% 0.3 0.66* 0.20
0.11 337 0.4 0.617% 0.20
0.25 317 0.4 0.647% 0.26
0.59 - - - -

1.5 - - - -

* significantly different from combined controls (p<0.05)
*0 significantly different from pH adjusted control (p<0.05),
¢ mean measured concentrations

Conclusion:

NOAEC (90 d): 0.044 mg/L (based on mean measuraedestdrations)

At 0.11 mg/L the number of juveniles with abnorrhahaviour and/or appearance was statistically
significantly increased compared to the pooled rabnt

COMMENTS (RMS):

At all treatment levels a statistically significatitference between control means and treatment
means was found for lengths and weights of fidlkesttend. The study author considers this reduction
in length and weight compared to the control asmeatment related for the following reasons:

1) The control length data were, on average, highérigstudy than in any of the ten previous
ELS studies of the same type conducted at the &#meatory and the mean values for length in the
test concentrations were within the range of hisabicontrol means over the past three years. The
control weight data and all of the concentratiorameeights were within the range of the historical
control means over the past three years.

2) There was no dose-response indicated by the ditaf the test concentration means were
significantly lower than the pooled control meaor (Ength data) or pH control means (for weight
data), but the concentration means themselves fle¢rehowing no downward trend. The
Jonckheere trend test (excluding the controls) nedsignificant.

The RMS agrees that there is no dose-responseralaip given for weight and length data.
However, the notifier did not provide the histoficantrol data and hence the RMS could not
evaluate the argument that the treatment levelhsngnd weights are within the historical control
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range. The notifier was asked to provide the hisabcontrol data, however they could not be
submitted until the finalisation of this revised BA

In a second ELS study conducted widhmykisgBoeri et al. 1997, DuPont HLO 1013-96) at the
highest test concentration (0.12 mg/L) no statdiycsignificant effects on weights were found and
only a small reduction in average lengths compé&veble control was noticed (4.3 %, not considered
treatment related due to the lack of a dose-respriationship). Taking this information into
account, the RMS considers a NOAEC of 0.044 mgdimfthis study as ecotoxicologically relevant
(based on an increased number of abnormalitidgeatext higher test concentration).

5.4.1.3 Short-term toxicity to aquatic invertebrates

Reference:Baer, K.N. (1993c) Static, acute, 48-hour Ef§gof DPX-T3217-113 (cymoxanil) to
Daphnia magna Report/Doc no.: Du Pont HLR 736-92
Guidelines:OECD 202, US EPA 72-2
GLP: Yes
Deviations:The dilution water flowed through aquaria withhfi@ad minnows prior to its use for
the daphnid test. Then the water was buffered itttV sodium phosphate and the pH was
adjusted to 6.0.
Validity: The study is considered acceptable.
Material and methods:

Dilution water originated from the Haskell Labonatevell which flowed through aquaria with
fathead minnows prior to use for the daphnid fBisén the water was buffered with 4 mM sodium
phosphate and the pH was adjusted to 6.0 with ptusgpacid. Analytical results of the used well
water prior to the flow through fish aquaria indeeadequate quality for the purpose of this study.
Dissolved oxygen: 8.4 — 9.0 mg/L

pH dilution water control: 7.6, pH buffer contraidhcymoxanil treatments: 6.0 — 6.3

Total hardness: 86 mg/L as CagO

Test conditions:

Temperature: 20.6 — 21.0 °C

Photoperiod: 16 hours light and 8 hours darknefis 26 minutes transition periods

Feeding: Daphnids were not fed during the test.

concentrations were taken at test start and agrideof the test.
Method of analysis: HPLC

Measured concentrations for individual replicated sampling dates were in the range of 80 —
100 % of nominal concentrations with one excep(ik61%o).
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Table 161: Immobility oDaphnia magnafter exposure to cymoxanil

Treatment Cumulative immobility [%]
[mg/L] @ 24 hours 48 hours
Control 0 0

Buffer control 0 0
15 0 0
26 0 65
49 40 90
84 20 80
140 40 100

#Mean measured concentrations

Conclusion:

ECso (48 h): 27 mg/L (95 % CL: 20 — 34 mg/L)

NOEC (48 h): 15 mg/L

Values are based on mean measured concentrations.

Comment (RMS):

Dilution water flowed through aquaria with fatheathnows prior to its use for the daphnid test.
Then the water was buffered with 4 mM sodium phaspland the pH was adjusted to 6.0 with
phosphoric acid. Since no effects were observelhphnids of the dilution water control and the
pH adjusted control, the buffer and the pH adjustingenot considered to have significantly
influenced the outcome of the test. Therefore thdysis considered acceptable.
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5.4.1.4 Long-term toxicity to aquatic invertebrates

Reference:Baer K. N. (1993d) Chronic toxicity of DPX-T3217-13 (cymoxanil) toDaphnia
magna 24-hour renewal. Report/Doc no.: DuPont HLR 354-9
Guidelines:OECD 202, US EPA 72-4
GLP: Yes
Deviations:The validity criterion of 60 young per surviving female in the control was met (it
was 58 + 4.1 young/surviving female).
Validity: The study is considered acceptable although thaityecriterion is not fully met (see
comment of RMS below).
Material and methods:

Dilution water originated from the Haskell Labonatevell. The water passed through aquaria with
fathead minnows prior to its use for the daphngd. t€hen the water was buffered with 4 mM
sodium phosphate and the pH was adjusted to 7t0phibsphoric acid. Analytical results of the
used well water prior to the flow through fish agaandicate adequate quality for the purpose of
this study.

Dissolved oxygen: 7.9 — 9.1 mg/L

pH of dilution water control: 7.9 — 8.8, pH of beffcontrol and cymoxanil treatments: 6.9 — 7.3
Total hardness: 72 — 87 mg/L as CaCO

Test conditions:

Temperature: 19.5 - 20.3 °C

Photoperiod: 16 hours light and 8 hours darknefis 26 minutes transition periods

Feeding: Daphnids were féhkistrodesmus falcatdSelenastrum capricornutuat a final
concentration of 100000 cells/mL of test solutitor poth algal species) daily after test solution
renewal.

surviving adult, total immobile young produced,dénof surviving adults at test end, behavioural
observations were made daily

all treatment levels were collected at day 0 (nelutgons), day 7 (new solutions), day 8 (old
solutions), day 14 (new solutions), day 15 (oldisohs) and day 21 (old solutions).

Method of analysis: HPLC

procedure. If prerequisites of these tests werkatad appropriate modifications (e.g. Tamhane
Dunnett) or non parametric tests such as Stest'®te&ruskal Wallis test as appropriate followed
by Dunn's test, Mann-Whitney with Bonferroni cotien were applied. As a supplement to
analysis of variance or the Kruskal-Wallis tesipackheere-Terpstra trend test was performed.
Survival data was analysed by the Cochran-Armitegyed test applied in a sequential manner. If
the Cochran-Armitage test revealed significant lalckt a Fisher's exact test was performed.

Findings:

of old test solutions 54 — 94 % of nominlgllean measured concentrations over time were 0.034,
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0.067, 0.15, 0.27, 0.53, 1.1 and 2.0 mg/L (80 ¥®df nominal).These mean concentrations were
calculated from the first sample replicate onlywkwer, they were generally lower than the means

of pooled replicate measurements.

Table 162: Effects of cymoxanil on survival, repuotion and growth of Daphnia magna after 21
days of exposure.

Treatment Adult survival 1* day of Young / surviv. Total immobile Adult length
[mg/L] @ [%] reproduction parent young/replicate” [mm]
Water control 95 8+0.3 58+4.1 0.30 £ 0.95 3810
Buffer Control 93 8+0.3 64 +11 52+4.0 3.8.10
0.034 93 7+05 63+9.2 24+25 3.8 +0.1(
0.067 88 7+05 67 +14 3.3+3.2 3.8 £ 0.0
0.15 70 * 9+0.3* 65 + 20 28+29 3.8+0.12
0.27 50 * 10+2* 61 +13 3.8+45 3.7+0.16
0.53 13 * 12+2* 7.0+13* 14 £ 26 3.9+0.19
1.1 33* 13+3* 51+75* 8.1+8.9 3.4+0.28
2.0 15 * 16 £0.0 0.0+0.0* 04+13* 28+01

#Mean measured concentrations
® 4 adult daphnids as parents per replicate

Conclusion:

NOEC (21 d): 0.067 mg/L, based on adult survival farst day of reproduction

The value is based on mean measured concentrations.

Comment (RMS):

Validity criteria according to OECD 211 were met foe buffer control (parent immobility 20

% at the end of the test and mean number of offggrer surviving parent at the end of the test
60). For the dilution water control the immobilitsiterion was met, however, the number of young
per surviving female was slightly below the demahdalue of 60 (it was 58 + 4).

The mean number of total immobile young was highéhe buffer control than in the dilution
water control (5.2 + 4.0 per replicate with 4 daiplsnn relation to 0.3 + 0.94 immobile young per
replicate). However, these values have to be viewde light of the total number of live young
produced. From the raw data it became evidenteta in the buffer control only a small number
of produced young was immobile (less than 2 %).

In conclusion the RMS is of the opinion that thare some deviations from the test guideline and
there might have been some influence of the buffiereproduction. However, if the results are
considered comprehensively the study can be camsideceptable. Additionally the RMS thinks
that a new study would not significantly alter tbgicity picture of cymoxanil for daphnids.
Therefore the study is considered acceptable.
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5.4.2 Algae and aquatic plants

Reference Boeri, R. L., Magazu, J. P., Ward, T. J. (1999)Cymoxanil technical: Growth and
reproduction test with the freshwater algaSelenastrum capricornutumReport/Doc. Number:
DuPont-2498

Guideline: OECD 201, US EPA 123-2

GLP: Yes

Deviations: Initial loading was lower than recommed in the test guidelines (only 3000 cells/mL

instead of 10000 cells/mL).

Validity: The study is considered acceptable.

growth rates of 89 % and 61 % relative to the adrat 0.50 and 1.0 mg/L and growth rates of < 1

% relative to the control at test concentration5.6fmg/L and higher.

Material and methods:

Continuous illumination at approximately 3700 — G&0x

Temperature: 23.7 — 24.0 °C

Shaking rate: 100 rpm

pH: 7.5 at test start and 7.5 — 10.0 at test end {d decreased algal growth in higher test
concentrations a lower pH was found).

levels were taken at test start, after 72 and 20

Method of analysis: HPLC

ﬂﬁaé-r"t-ﬁé"é-r-c-)-\-/i/-t-ﬁ"é-urve were estimated by a weiglei@st squares non-linear regression technique
(Bruce, R. D. and J. D. Versteegq, 1992: "A Statitprocedure for Modelling Continuous

Toxicity Data. Environmental Toxicology and ChemystVol. 11, No. 10, pp 1485 -1494). The
NOEC was determined by ANOVA followed by a Dunrset#st.

After 120 hours of testing, 0.5 mL of solution fraach replicate of the 10 mg/L test chambers
were pooled and brought up to 50 mL with freshieatrmedium and incubated under test
conditions for another 96 hours.

Findings:

— 106 % of nominal concentrations corrected fouaty of 97.2 %). After 72 and 120 hours
measured concentrations had decreased to < 15#@naohal concentrations.
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Table 163: Effects of cymoxanil on biomass (aredenrgrowth curve, AUC) and growth rate of
Pseudokirchneriella subcapitata after 72, 96 aidhbirs of exposure.

Initial measured Inhibition of biomass (AUC) Inhibition of growth rate
concentration [%0] [%]

[mg/L] 72 h 96 h 120 h 72 h 96 h 120 h
0.662 40 45 28 10 9 2
1.38 80 88 75 39 33 11
2.47 89 96 95 50 54 34
5.10 93 98 98 71 76 52
9.56 94 99 99 76 81 84

Table 164:  Toxicity of cymoxanil to the freshwatdga Pseudokirchneriella subcapitata. Toxicity
values are based on initial measured concentrations

Endpoint Time scale NOEC [mg/L] EGo[mg/L] 95 % CL [mg/L]
72 h Not derived < 0.662 -
Biomass (AUC) 96 h Not derived < 0.662 -
120 h 0.662 0.794 0.692 — 1.02
72 h Not derived 2.39 1.85-3.10
Growth rate 96 h Not derived 2.47 2.03-3.01
120 h 0.662 4.22 3.72-4.79

Results of recovery test:

Within 96 hours cell concentrations increased froB800 cells/mL to 480 000 cells/mL. These
data indicate that cymoxanil is algistatic ratheart algicidal.

Conclusion:

The following toxicity values are regarded accefgdbr risk assessment (see comment below):
EpCso (96 h): < 0.662 mg/L

E/Cso (96 h): 2.47 mg/L

NOEC (96 h) : Not derived

Toxicity values are based on initial measured cotraéons.

Comment (RMS):

Derived EGpvalues for 120 hours are higher than those fomt2% hours. This is a result of
decreased growth rates in the control between 86128 hours due to already high population
densities in the control cultures. Between 96 aftlHours the average growth ratas 0.02/hour
in control cultures, between 0 and 96 hours theaaeegrowth rate in control cultures was
0.07/hour. Therefore toxicity values derived fdt2D hour exposure period are not regarded
acceptable.

Due to inappropriate test concentrations ng@d@ biomass inhibition could be derived from the
obtained data relating to 72 and 96 hours of exjgosu
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Reference Bell, G., Thirkettle, K. M., Smith, B. (1996) Cynoxanil technical Algal growth
inhibition. Report/Doc. Number: OXN 107A(a)950955
Guideline: OECD 201

GLP: Yes

Deviations: None of relevance

Validity: The study is considered acceptable.
Material and methods:

Continuous illumination at approx. 7000 lux
Temperature: 24 + 1 °C (raw data not provided endtudy report)
Shaking rate: 120 rpm
pH: 7.4 — 7.6 at test start and 7.6 — 9.7 at tedt e

counting with a Clulter® Multisizer Il particle cater. All test and control cultures were inspected

microscopically at 72 hours.

treatment levels at 0 and 72 hours.

Method of analysis: HPLC

determined employing Williams's test.

Findings:

were below the limit of detection (0.05 mg/L) afi& hourslin the study report mean measured
concentrations of 0.22, 0.31, 0.45, 0.67, and IgQ_rare stated. However, the derivation of these

values is unclear to the RMS (see comment below).

Table 165: Effects of cymoxanil on biomass (aneden growth curve, AUC) and growth rate of

Pseudokirchneriella subcapitata after 72 hourxpbsure.

Mean measured

Inhibition of biomass (AUC)

Inhibition of growth rate

COﬂI:Crﬁg/'[II;FiltIOH [%] [%]
0.22 18 * 5*
0.31 45 * 14 *
0.45 64 * 25*
0.67 85 * 56 *
1.0 97 * 83 *

* Statistically significant difference from the dool (p<0.05)

Table 166:  Toxicity of cymoxanil to the freshwatdga Pseudokirchneriella subcapitata. Toxicty

values are based on mean measured concentrations.

Endpoint Time scale NOEC [mg/L] EGo[mg/L] 95 % CL [mg/L]
Biomass (AUC) 72 h Not derived 0.35 0.34-0.37
Growth rate 72 h Not derived 0.63 0.61 — 0.66
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Conclusion:

The following toxicity values are regarded accefadbr risk assessment:

EpCso (72 h): 0.35 mg/L

E/Cso (72 h): 0.63 mg/L

NOEC (72 h) : Not derived

Toxicity values are based on mean measured comtients (see comment below).

Comment (RMS):

In the study report mean measured concentratioQ2af 0.31, 0.45, 0.67 and 1.0 mg/L are stated.
From the information provided in the study reporsinot clear how mean measured
concentrations were derived from measurement dimaever the stated mean measured
concentrations are lower than time weighted avecageentrations over the study period
(estimated by the RMS). Therefore the RMS consitldre stated mean measured concentrations
acceptable as basis for EC50 estimates.

Reference Hughes, J. S., Williams, T. L., Leigh, A. C. (198a) DPX-T3217-113 (Cymoxanil):
Influence on growth and reproduction ofAnabaena flos-aquaeReport/Doc. Number: AMR
4109-96

Guideline: US EPA 122-2 and 123-2

GLP: Yes

Deviations: Initial loading was lower than recommed in the test guidelines.

Validity: The study is considered acceptable.

inhibition or stimulation at the three lowest contrations, 44.7 % inhibition at 113 pg/L and 99

% inhibition at 1130 pug/L. The time scale of thamge finding test was not stated in the study

report.

Material and methods:

Continuous illumination at approximatel 52 + 323 lux
Temperature23.1 — 25.1 °C

Manual shaking of test vessels each day

pH: 7.3 — 7.6 at test start and 7.9 — 8.5 at tedt e

treatment level were taken at test start and tes(E20 h)

Method of analysis: HPLC

regression. The NOEC was determined by ANOVA foldvby Dunnett's test. Since &Qalues
and a NOEC were only derived for 120 h cell cowatadbiomass), the RMS estimatedsgEand
NOEC values for growth rate and biomass (cell ceufiar 72 and 96 hours of exposure by probit
analysis and employing ANOVA followed by Dunnett&3t (variances not homogenous).
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Findings:

94 % of nominal). No test substance was detectttday treatment level on day 5 (detection

limit: 3.99 pg/L).

Table 167: Effects of cymoxanil on biomass (celirmts) and growth rate of Anabaena flos-aquae

after 72, 96 and 120 hours of exposure.

Initial measured Inhibition of biomass (cell counts) Inhibition of growth rate ®
concentration [%0] [%0]

[ug/L] 72 h? 96 h? 120 h 72 i 96 h? 120 h
34.0 9 15 1 4 4 0.3
65.2 15 28* 13 6 8 3
138 50* 50* 33* 20* 21* 8
281 72* 74* 54* 53* 32* 16*
563 85* 88* 83* 79* 50* 36*

@ Per cent inhibition and statistical significanoenpared to the control calculated by RMS from celint data provided in the study report
* Statistically significant difference from the dool (p<0.05)

Table 168:

based on initial measured concentrations.

Toxicity of cymoxanil to the freshwatdga Anabaena flos-aquae. Toxicty values are

Endpoint Time scale NOEC [mg/L] EGo[ug/L] 95 % CL [ug/L]
Biomass 72 hz 65.2 160 139 -184
(cell counts) 96 h a 34.0 122 104 — 142

120 h 34.0 231 182 — 294

72 h? 65.2 254 221 —296
Growth rate 96 h? 65.2 564 428 — 838

120 h? 138 949 681 — 1615

2 Setting of NOEC and EC50 estimate derived by RMS.

Conclusion:

The following toxicity values are regarded accefgdbr risk assessment:
EpCso (96 h): 122 pg/L
E:Cso (72 h): 254 pg/L
NOEC (96 h) : 34 pg/L for biomass inhibition, 6pL8/L for growth rate inhibition

Toxicity values are based on initial measured cotraéons.
Comment (RMS):

In the OECD 201 (draft 2002) and the US EPA guite(OPPTS 850.5400, 1996) #nabaena
flos-aquaean initial loading of 18cells/mL is recommended. Here a lower loadingQfi®
cells/mL was used. The RMS considers the loweritmpdcceptable since appropriate growth in
control cultures was given.
The study authors provided only andg@nd a NOEC for cell counts after 120 hours. Howeve
these values are not acceptable because growghimatentrol replicates decreased clearly from 96
— 120 hours (0.88Y compared to the growth rates from 72 to 96 houBsd?). Therefore the

RMS calculated EC50 values for growth rate and bissr(cell counts) 72 and 96 hours of
exposure to derive sound toxicity estimates.
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Reference Leva, S. E., Sloman, T. L. (1996) Cymoxanil: Infilence on growth and reproduction
of Lemna gibbaReport/Doc. AMR 3775-96

Guideline: US EPA 122-2

GLP: Yes

Deviations: None of relevance

Validity: The study is considered acceptable.
Material and methods:

hydrochloric acid

Test conditions

Continuous illumination at 5010 + 810 lux
Temperature: 24.8 — 25.4 °C

pH: 7.7 — 7.8 at test start and 8.7 — 9.5 at tedt e

levels at test start and at test end.
Method of analysis: HPLC

Table 169: Effects of cymoxanil on biomass (drygi) and frond numbers of Lemna gibba
after 14 days of exposure.

Treatment Biomass (dry weight) Frond numbers
[ug/L] [% inhibition] [% inhibition]
700 -4.2 -2.5
Conclusion:

ECso: > 700 pg/L (for biomass and growth rate)
NOEC (72 h): 700 ug/L
The value is based on an initial measured condaémnira

5.4.3 Other aquatic organisms (including sediment)

Reference:Boeri, R. R., Kowalski, P. L., Ward, T. J. (1996cRAcute toxicity of DPX-T3217-113
(Cymoxanil) to the mysid,Mysidopsis bahiaReport/Doc no.:DuPont HLO 632-96
Guidelines:US EPA 72-3(c)
GLP: Yes
Deviations:None of relevance.
Validity: The study is considered acceptable.
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concentrations of 7, 13, 21, 31 and 50 mg/L as agtb a dilution water and a solvent control for
96 hours. Survival was at least 80 % at all testedtentrations.
Material and methods:

Mean wet weight (blotted): 0.18 mg for control ndssat the end of the tgsto measure of
statistical spread is provided in the study report)

duration: 96 hours

Test medium:

Dilution water: Natural seawater collected at TVRIbury Laboratories in Marblehead
Massachusetts. Water was adjusted to a salinityL f 17 parts per thousand and passed through
particle filters, activated carbon and an ultragidteriliser. Analytical results of the used water
indicate adequate quality for the purpose of thig\s

Dissolved oxygen: 6.2 — 8.3 mg/L (> 60 % saturgtion

pH: 7.4 -8.0

Salinity: 15 — 16 parts per thousand

Test conditions:

Temperature: 21.0 — 22.8 °C

Photoperiod: 16 hours light and 8 hours darknefis ¥ minutes transition periods

Feeding: Mysids were fed livirtemia salinanauplii at least once each day.

vessels were collected after 0 and 96 hours.
Method of analysis: HPLC

statistical evaluation of data was performed.
Findings:

and between 71 and 82 % of nominal at test enth)98lean measured concentrations over time
were 6.09, 10.4, 17.6, 26.5 and 44.4 mg/L.
Sublethal effects

No sublethal effects were noted at any treatmeret.le

Table 170: Mortality of Mysidopsis bahia after espce to cymoxanil

a Cumulative mortality [%]
Treatment [mg/L] 24 hours 48 hours 72 hours 96 hours
Control 0 0 0 0
Solvent control 0 0 0 0
6.09 0 0 0 0
10.4 0 0 0 0
17.6 0 0 0 0
26.5 0 5 5 20
44.4 0 10 10 25

#Mean measured concentrations
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Conclusion:

ECso (96 h): > 44.4 mg/L

NOEC (96 h): 17.6 mg/L

Values are based on mean measured concentrations.

Reference Boeri, R. R., Kowalski, P. L., Ward, T. J. (1996dAcute Flow-through mollusc shell
deposition test with DPX-T3217-113 (Cymoxanil). Regrt/Doc no.: DuPont HLO 633-96
Guidelines:US EPA 72-3(b)
GLP:Yes
Deviations:None of relevance.
Validity: The study is considered acceptable.
control and nominal concentrations of 0.005, 0M5, 5.0 and 50 mg/L for 96 hours. New shell
growth was 2.9, 2.6, 2.1, 3.1, 3.4, 0.8 and 0 munvi8al was 100 % at all tested concentrations.
7.5, 13, 21, 31 and 50 mg/L resulted in average steall growth of 2.9, 3.4, 3.5, 3.0, 3.0, 1.4 and
1.0 mm after 96 hours. Survival was 100 % at aliet@ concentrations.
Material and methods:

axis). At test initiation from each oyster approaiely 3 — 5 mm of shell was removed with a
rotary grinder.

per oyster per hour, duration: 96 hours

Test medium:

Dilution water: Unfiltered, natural seawater cotetat T.R. Wilbury Laboratories in Marblehead
Massachusetts.

Dissolved oxygen: 5.0 — 7.6 mg/k 66 % saturation)

pH: 7.7 - 8.3

Salinity: 32 — 33 parts per thousand

Test conditions:

Temperature: 20.5 -21.4 °C

Photoperiod: 16 hours light and 8 hours darkne#is aviL5 minutes transition period

Feeding: Live marine phytoplankton to supplemeatdhkisting food in the unfiltered, natural
seawater that was used as dilution water

were removed from test vessels and the longestifiojnew shell growth was measured to the
nearest 0.1 mm.

each replicate test vessel after 0 and 96 hours.
Method of analysis: HPLC
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t-test and found to be statistically significandifferent for a alpha of 0.05. Therefore new shell
growth data in the treatments were compared tadhent control data using analysis of variance
and Dunnett's test to set a NOEC. Since effectheil growth were less than 50 % at the highest
treatment level, no statistical estimate for thésB@as obtained.

Findings:

and 96 h) were in the range of 79 — 102 % of nohdaacentrations. Mean measured
concentrations over time were 6.32, 9.87, 18.& a8d 46.9 mg/L.

Table 171: Effects of cymoxanil on shell depositiorCrassostrea virginica

a Shell deposition after 96 hours [mm]
Treatment [mg/L] Mean Standard deviation

Control 2.9 0.8
Solvent control 3.4 0.6
6.32 3.3 1.1

9.87 3.3 1.2

18.6 3.0 1.5

28.2 3.0 0.9

46.9 22* 0.9

#Mean measured concentrations
* Significantly different from solvent control (p 805)

Sublethal effects:

Conclusion:

ECso (96 h): > 46.9 mg/L

NOEC (96 h): 28.2 mg/L

Values are based on mean measured concentrations.

5.5  Comparison with criteria for environmental hazards (sections 5.1 — 5.4)

Considering the criteria for classification anddHing according to Directive 67/548/EEC and
Regulation (EC) 1272/2008, cymoxanil has to besifiesl as:

R50 (DSD) and aquatic acute 1, H400 (CLP)

In acute aquatic toxicity studies, ErC50 valueltaa were obtained at concentrations
0.1<4 (E)C50< Img/L.

Pseudokirchneriella subcapitatéErC50 (72 h) = 0.63 mg/L, Bell et al. (1996);
Anabaena flos-aqua&rC50 (72 h) = 0.254 mg/L, Hughes et al. (1996a))

A M-factor of 1 is applicable based on 0.1 <L(E)GH0mg/I.

R53 (DSD)

The classification is based on the fact that ther@asubstance is not ready biodegradable (Luit, R.
J., 2001) and fulfils the criteria for the propostaksification as R53 according to Directive
67/548/EEC.

Aquatic chronic 2, H411(CLP)
follows from the rapid degradability in a water/geent study with a D, ynoie sys: <16 d
(DTsp whote sys- 0-3d) and adequate chronic toxicity data avélér all species of all three trophic

levels. The lowest chronic toxicity value was thOBC .= 0.04 mg/L determined with
Oncorhynchus mykig&raemer (1996). As the NOEC-value is 0,01 < NCGEQ1mg/L
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cymoxanil fulfils the criteria for the proposed stification as aquatic chronic 2, H411 according
to Regulation EC 1272/2008.

classification criteria accordin classification
and labelling 0 9 and labelling criteria according to
according to according to
Directive 67/548/EEC Regulation (EC) 1272/2008
Acute
(short- : 0.1<L(E)Cso< 1 mg/L
term) R50 LC50<0.1 mg/L Aquatic acute 1,
. H400 -
aquatic M=1
hazard
Rapid degradation;
Long- . . adequate chronic toxicity
term active substance is Aquatic chronic | data available for all three
. R53 not ready ; i
aquatic . 2, H411 trophic levels;
biodegradable
hazard ] o
lowest chronic toxicity
0,01 < NOEC< 0,1 mg/L

240



CLH REPORT FOR CYMOXANIL

5.6 Conclusions on classification and labelling for envonmental hazards (sections 5.1 —
5.4)

Conclusion of environmental classification accogdio Directive 67/548/EEC

L

N B Follows from R 50/53

R50 Follows from the toxicity to algae

Pseudokirchneriella subcapitatéerC50 (72 h) = 0.63 mg/L, Bell et al. (1996);
Anabaena flos-aqua&rCs0 (72 h) = 0.254 mg/L, Hughes et al. (1996a))
(Oncorhynchus mykidsCgsn= 0.036 mg/L, Gelin & Laveglia 1992).

R53 Is based on the fact that the active substanuat ready biodegradable
(Luit, R. J., 2001).

Cymoxanil therefore fulfils the criteria for clasation as N, R 50/53 according to Directive
67/548/EEC.

Cymoxanil should be classified Dangerous for theilmment with the following risk and safety
phrases:

N Dangerous for the Environment
R50 Very toxic to aquatic organisms
R53 May cause long term effects in the environment

S 56 Dispose of this material and its containdramardous or special waste collection point.
S 57 Use appropriate container to avoid environaleantamination.

S 60 This material and its container must be dispad as hazardous waste.

S 61 Avoid release to the environment. Refer taigphénstructions/safety data sheets.

Conclusion of environmental classification accogdio Requlation (EC) 1272/2008

Based on aquatic toxicity and degradation studidassification withAguatic Acute 1, H400;
Agquatic Chronic 2, H411 CLP)is proposed for the aquatic environment.

Acute aquatic hazard classification is based otesaguatic toxicity studies of the active substance
to algae:

E Cso values for algae were 0.ILE)Cso < Img/L M=1 resulting inAquatic Acute 1,

H400, M =1

Pseudokirchneriella subcapitat&rC50 (72 h) = 0.63 mg/L, (Bell et al. ,1996);
Anabaena flos-aqua&rC50 (72 h) = 0.254 mg/L, (Hughes et al., 1996a)

Long term aquatic hazard classification is basedtwonic aquatic toxicity studies of the active
substance to fish:

Based on chronic aquatic toxicity studies and duéeé rapid degradation (Cymoxanil and most of
its degradation products show a rapid degradati@ewater/sediment study: Cymoxanil T
Whole System: <16 d (0.3 d)) in simulation testsuiting inAguatic Chronic 2, H411.

NOEC value for fish in a chronic test (90 d ) =D ONOEC< 0,1 mg/L

Oncorhynchus mykisNOECsrowtn = 0.044 mg/L (Kraemer 1996)
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Cymoxanil therefore fulfils the criteria for clasation for aquatic environmental hazard based on
the CLP Regulation.

aquatic environmental hazard acute category 1
aquatic environmental hazard chronic category 2

GHS Pictogram %

Classification categories

Signal Word Warning
H400 ‘Very toxic to aquatic life’,
H411 ‘Toxic to aquatic life with long lasting effist

Hazard Statement EUH401 ‘To avoid risks to human health and the

environment, comply with the instructions for

use’
M-factor 1 (based on acute toxicity)
. P273 Avoid release to the environment
Precautionary statements — .
Prevention P391 C_ollect spillage _
P501 Dispose of contents/container to ....

M factor of 1 is applicable based on 0.1 <L(ky)€1 mg/l
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6 OTHER INFORMATION
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7 REFERENCES

7.1

Physico-chemical properties

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

YIN-R/INR

Owner

Anderson, J.J.,
Horne, P.,
Lawler, S.M.,
Swain, R.S.

1993

Photodegradation of [2-14C]DPX-T3217 (cymoRahi N

in pond water and sterile buffer pH 5
DuPont Experimental Station

AMR 1990-91

GLP: Yes

Published: No

DuPont

Anderson, J.J
Lawler, S.M.,
Swain, R.S.

,1993

Quantum yield determination of DPX-T3217
(cymoxanil) and LC/MS confirmation of unknown
degradates in sterile buffer pH 5

DuPont Experimental Station

AMR 1990-91, Supplement No. 1

GLP: Yes

Published: No

DuPont

Anderson, L.N.

1993

Solubility of cymoxanil in orgja solvents
DuPont Experimental Station
AMR 2541-92
GLP: Yes
Published: No

DuPont

Betteley J.M.T.

1995a

Cymoxanil (pure): physicockeinproperties
Huntingdon Research Centre Ltd, UK
OXN 57/950183
GLP: Yes
Published: No

Oxon

Betteley J.M.T.

1995b

Cymoxanil (technical): physibemical properties
Huntingdon Research Centre Ltd, UK
OXN 58/950197
GLP: Yes
Published: No

Oxon

Goodyear, A.

2006

Cymoxanil Position Paper
Identification of Cymoxanil Aquatic Degradation
Products
Report No. TSGE 4-3-4.PP1
GLP: No
Published: No

DuPont
Oxon

Gravell, R.L.

1996

Auto-flammability, flammabilitgxplosive and
oxidizing properties of cymoxanil
DuPont Experimental Station
AMR 3510-95
GLP: Yes
Published: No

DuPont
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Hansen, S.W.

2000

Solubility of cymoxanil in water
DuPont Experimental Station
DuPont-3711
GLP: Yes
Published: No

DuPont

Hatzenbeler,
cJ.,
Moore, L.A.

2004

Calculated Theoretical Lifetime for Cymoxanithe
Top Layer of Aqueous Systems

DuPont Stine-Haskell Research Center
DuPont-12330

GLP: No

Published: No

DuPont

Huntley, K.

2000

Determination of the melting péinélting range for
cymoxanil (DPX-T3217)
ABC Laboratories, Inc. (Missouri)
DuPont-4286
GLP: Yes
Published: No

DuPont

Huntley, K.,
Lowe, S.J.

2000

Determination of relative density for cymoxani
(DPX-T3217)

ABC Laboratories, Inc. (Missouri)
DuPont-3821

GLP: Yes

Published: No

DuPont

Kleier, D.A.

1997

Atmospheric oxidation rates fgmwxanil
DuPont Stine Research Center
CYMO/PRO 5
GLP: No
Published: No

DuPont

Lawler, S.M.

1996

Hydrolysis of cymoxanil (DPX-T321in buffer
solutions of pH 5, 7, and 9
DuPont Experimental Station
AMR 3677-95
GLP: Yes
Published: No

DuPont

Moore, L.A.

1993

Solubility of cymoxanil in pH 5, @nd 9 aqueous
buffers
DuPont Experimental Station
AMR 2526-92
GLP: Yes
Published: No

DuPont

Moore, L.A.

1998

UV/visible absorption of cymoxanil
DuPont Experimental Station
AMR 4865-98
GLP: No
Published: No

DuPont

Moore, L.A.

2003

Cymoxanil (DPX-T3217): Appearar{celor, odor,
and physical state)
DuPont Stine-Haskell Research Center
DuPont-11983
GLP: No
Published: No

DuPont
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Moore, L.A. 2003 Cymoxanil (DPX-T3217): Appeararfcelor, odor, DuPont

and physical state)

DuPont Stine-Haskell Research Center

DuPont-11983

GLP: No

Published: No
Santos, L.M. 1993 Octanol water partition coeffitief cymoxanil DuPont

DuPont Experimental Station

AMR 2581-92

GLP: Yes

Published: No
Schmuckler, 1993 Volatility of cymoxanil DuPont
M.E. DuPont Experimental Station

AMR 2726-93

GLP: No

Published: No
Schmuckler, 1998 Spectra of cymoxanil DuPont
M.E. DuPont Experimental Station

CYMO/PRO 6

GLP: No

Published: No
Schmuckler, 2001 The calculated octanol water partition coedfit DuPont
M.E. (Log Kow) and bioconcentration factor (BCF) of

cymoxanil metabolite, IN-KQ960

DuPont Stine-Haskell Research Center

DuPont-4620

GLP: No

Published: No
Schmuckler, 2001 The calculated octanol water partition coedfit DuPont
M.E. (Log Kow) and bioconcentration factor (BCF) of

cymoxanil metabolite, IN-T4226

DuPont Stine-Haskell Research Center

DuPont-4622

GLP: No

Published: No
Schmuckler, 2001 The calculated octanol water partition coeffit DuPont
M.E. (Log Kow) and bioconcentration factor (BCF) of

cymoxanil metabolite, IN-U3204

DuPont Stine-Haskell Research Center

DuPont-4621

GLP: No

Published: No
Schmuckler, 2001 The calculated octanol water partition coeffit DuPont
M.E. (Log Kow) and bioconcentration factor (BCF) of

cymoxanil metabolite, IN-W3595
DuPont Stine-Haskell Research Center
DuPont-4623

GLP: No

Published: No
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Schmuckler,
M.E.

2001

The calculated solubility in water at &5 of IN-
W3595

DuPont Stine-Haskell Research Center
DuPont-6450

GLP: No

Published: No

DuPont

Schmuckler,
M.E.

2001

The calculated solubility in water at &5 of IN-
uU3204

DuPont Stine-Haskell Research Center
DuPont-6449

GLP: No

Published: No

DuPont

Schmuckler,
M.E.

2001

The calculated pKa of IN-U3204
DuPont Stine-Haskell Research Center
DuPont-6448

GLP: No

Published: No

DuPont

Schmuckler,
M.E.,
Cooke, L.A.

1993

Vapor pressure determination of cymoxanil atQ0
DuPont Experimental Station

AMR 2537-92

GLP: Yes

Published: No

DuPont

Schmuckler,
M.E.,
Moore, L.A.

1993

Dissociation constant of cymoxanil
DuPont Experimental Station

AMR 2589-92

GLP: Yes

Published: No

DuPont

Schmuckler,
M.E., Lesieur
L.B.

1993

Thermal stability of cymoxanil
DuPont Experimental Station
AMR 2620-93

GLP: Yes

Published: No

DuPont

Serri, A.

2002

Hypothesis on identity of disso@atproducts
Oxon ltalia S.p.A.
CYMO001-02
GLP: No
Published: No

Oxon

Van der Baan
Treur J.

+2003

Determination of the melting and boiling temnapere
of cymoxanil technical by differential scanning
calorimetry

NOTOX BV, ‘s-Hertogenbosch, The Netherlands
374939

GLP: Yes

Published: No

Oxon

Willems, H.

2000

Photodegradation of Cymoxanil iatéf
NOTOX B.V., ‘'s-Hertogenbosch, The Netherlands
257759
GLP: Yes
Published: No

Oxon
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Willems, H.

2003

Aquatic Photolysis of Cymoxaniltiagation of

Lifetime in the Top Layer of Aqueous Systems (GC

Solar Calculations)

NOTOX B.V., ‘'s-Hertogenbosch, The Netherlands
397439

GLP: No

Published: No

\

Oxon

Willems, H.,
Slangen, P.J.,
Hoitink, M.

2003

Aqueous Hydrolysis of Cymoxanil
NOTOX B.V., ‘s-Hertogenbosch, The
Netherlands

308734

GLP: Yes

Published: No

Oxon
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7.2

Human health hazard assessment

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

YIN-R/INR

Owner

Allan, S. A.

1994

Cymoxanil: skin sensitizationtie guinea pig
Huntington Research Centre Ltd., England
Report No. OXN 44/940205/SS
GLP
not published

N

OXON

Armondi, S.

1992

Closed-patch repeated insult desemasitization
study (Maximization method) with DPX-T3217-113
(cymoxanil) in guinea pigs
Pharmakon Research International, Inc., Pennsyy
Report No. 255-92
GLP
not published

ani

DuPont

Bentley, K. S.

1993

Assessment of DPX-T3217-113n@yanil

technical) in the in vitro unscheduled DNA syntlsegi

assay in primary rat hepatocytes

E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware

Report No. HLR 796-92

GLP

not published

DuPont

Bentley, K., S.

1994

Determination of unschedul@dAlsynthesis in rat
hepatocytes and spermatocytes following in vivo
exposure to DPX-T3217-113 (cymoxanil technical
by oral gavage
E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware
Report No. HLR 169-94
GLP
not published

DuPont

Brown, L., J.;
Dunsire, J. P.;

Johnston, A. M.

Lee, P. W.

1995

The absorption, distribution, metabolism and
ecxcretion of [2-14C]-DPX-T3217 in the rat includi
supplement no. 2

Inveresk Research International, UK;

Report No. AMR 2083-91

GLP

=

not published

DuPont
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data

Protection

Claimed

YIN-R/INR

Owner

Clowes, H., M.

2000

Cymoxanil: In vitro absorptifvom 3 formulations
and 2 aqueous dilutions of each through human a
rat epidermis
Central Toxicology Laboratory, Macclesfield, UK
Report no. DuPont-1225
GLP
not published

nd

Y

DuPont

Cortina, T.

1982

In vivo bone marrow cytogenetisagsin rats
Hazleton Laboratories America, Inc., Virginia
Report No. HLO 3-83
GLP
not published

DuPont

Covell, D., L.

1993

In vitro evaluation of DPX-T324113 (cymoxanil
technical) for chromosome aberrations in human
lymphocytes
E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware
Report No. HLR 835-92
GLP
not published

DuPont

Cox, L., R.

1994a

Combined chronic toxicity/oncogép study with
DPX-T3217-113 (cymoxanil)
Two-year feeding study in rats
E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware
Report No. HLR 678-93
GLP
not published

DuPont

Cox, L., R.

1994b

Oncogenicity study with DPX-T32173
(cymoxanil)
Eighteen-month feeding study in mice
E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware
Report No. HLR 677-93
GLP
not published

DuPont
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Title Data Owner
Author(s) Year Source (where different from company) Protection
Company, Report No Claimed
GLP or GEP status (where relevant),
Published or not Y/N-R/NR
Cozens, D. D.; 11980 Effect of H 12712 on pregnancy of the New Zedl| N DuPont
Edwards, J. A,; white rabbit
Clark, R. Haskell Laboratory, E.I. Du Pont de Nemours & Co.,
Delaware
Report No. DPT/93/80266
GLP
not published
Feussner, E. L.; 1982 Teratogenicity study of INT-3217 in New Zeaan N DuPont
Christian, M. S.| white rabbits (segment Il evaluation)
Christian, G. D. Argus Research Laboratories, Inc., Pennsylvania
Report No. HL 467-82
GLP (Quality assurance unit final report statement
available)
not published
Finlay, C. 1996 Repeated dose dermal toxicity: 8@-study with N DuPont
DPX-T3217-113 (cymoxanil) in rats
E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware
Report No. HLR 374-96
GLP
not published
Freulon, I. 2003 Skin sensitisation study in thanga pig Y OXON
(Magnusson-Kligman Maximisation)
Centre de Recherches Biologiques, Baugny (Frange)
Report No. 20030095
GLP
not published
Frieling, W., J., | 2003 Metabolism of 14C-cymoxanil in the Spraque- Y OXON
A., M. Dawley rat after a single oral dose
Notox Safety & Environmental Research B.V., Thd
Netherlands
Report No. 347513
GLP
not published
Ganiger, S. 2001 Two generation reproduction toxisiudy with Y OXON

cymoxanil technical in Wistar rats
Rallis Research Centre, India
Report No. 2155/96

GLP

not published
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

YIN-R/INR

Owner

Geetha Rao, G.

1999

Mutagenicity study — microraudetest in Swiss
albino mice with cymoxanil technical
Rallis Research Centre, India
Report No. 2611/99
GLP
not published

Y

OXON

Gerber, K., M.

1993

Mouse bone marrow micronuclesssay of DPX-
T3217-113 (cymoxanil technical)
E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware
Report No. HLR 827-92
GLP
not published

DuPont

Hinderliter, P.
M.

2004

Cymoxanil/famoxadone (DPX-KP481) 50WG (1:1):

In vivo dermal kinetics of cymoxanil in the rat
E.l. Du Pont de Nemours and Company, HasKell
Laboratory for Health and Environmental Sciences
Newark, Delaware
Report no. DuPont-13906
GLP

not published

DuPont

Imbriani, M.

2002

Medical surveillance on manufaitg plant
protection personnel
Universita di Pavia; Pavia
no GLP
not published

OXON

Johnson, S.;
Johnston, A. M.
McCorquodale,
G.Y.; Prout, M.
S.

1997

Biliary excretion of [14C]cymoxanil in the rdthe
identification of a urinary metabolite of
[14C]cymoxanil in the biliary cannulated rat
Inveresk Research International, UK;

Report No. AMR 3326-95. Supplement no. 1
GLP

not published

DuPont

Kamath, H., G.

1997

Genetic toxicology: Salmongfzhimurium reverse
mutation assay with cymoxanil technical
Rallis Research Centre, India
Report No. TOXI. 2146/96-MUT-AMES
GLP

not published

OXON
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

YIN-R/INR

Owner

Kato, T.

1994

Cymoxanil: Reverse mutation test
The Institute of Environmental Toxicology, Japan
Report No. IET 93-0094
GLP
not published

N

DuPont

Kreckmann, K.
H.

1993

Reproductive and fertility effects with DPX21¥-
113 (cymoxanil)

multigeneration reproduction study in rats

E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware

Report No. HLR 568-93

GLP

not published

DuPont

Krishanppa, H

1999a

Cymoxanil technical: 28-dayatierange finding
study in Swiss Albino mice
Rallis Research Centre, India
Report No. 2141/96
GLP
not published

OXON

Krishanppa, H

1999b

Subchronic (90 day) oral tayistudy with
cymoxanil technical in Swiss albino mice
Rallis Research Centre, India
Report No. 2144/96
GLP
not published

OXON

Krishnappa, H.

2002

Cancerogenicity study with cyamdl technical in
Swiss albino mice
Rallis Research Centre, India
Report No. 2152/96
GLP
not published

OXON

Ladics, G. S.

1999a

Cymoxanil technical (DPX-T322B-day
immunotoxicology study in rats
E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware;
Report no. DuPont-1799
GLP
not published

DuPont
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Title Data Owner
Author(s) Year Source (where different from company) Protection
Company, Report No Claimed
GLP or GEP status (where relevant),
Published or not YIN-R/INR
Ladics, G. S. 1999b Cymoxanil technical (DPX-T3278-day Y DuPont
immunotoxicology study in mice
E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware;
Report no. DuPont-1998
GLP
not published
Malek, D., E. 1992 Subchronic oral toxicity: 90-detydy with DPX- N DuPont
T3217-107 (cymoxanil) feeding and neurotoxicity
study in rats, revision no. 1
E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware;
Report no. HLR 370-91
GLP
not published
Malek, D., E. 1997 Medical examination summariesmployees N DuPont
manufacturing and formulating DuPont cymoxanil
fungicides; Cernay, France facility
E.l. DuPont Company, Incorporated, Delaware
no GLP
not published
Malleshappa, H| 2003 Combined chronic toxicity and cancerogenisitydy Y OXON
N. with cymoxanil technical in Wistar rats
Rallis Research Centre, India
Report No. 2611/99
GLP
not published
McCorquodale, | 1995 Biliary excretion of [14C]cymoxanil in the rat N DuPont
G.Y.; Prout, Inveresk Research International, UK;
M. S. Report No. AMR 3326-95
GLP
not published
Murray, S. 1993 Developmental toxicity study of DF%217-113 N DuPont

(cymoxanil) in rats

E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware

Report No. HLR 744-92

GLP

not published
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Title Data Owner
Author(s) Year Source (where different from company) Protection
Company, Report No Claimed
GLP or GEP status (where relevant),
Published or not Y/N-R/NR
Palmer, A. K.; |1981 Effect of H 12712 on pregnancy of the New Zedl| N DuPont
James, P.; Cox, white rabbit
R.; Clark, R. Haskell Laboratory, E.I. Du Pont de Nemours & Co.,
Delaware
Report No. HLO-805-81
GLP
not published
Panepinto, A. S| 1992 Acute inhalation toxicitydstwvith DPX-T3217-115 N DuPont
(cymoxanil) in rats
E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware;
Report No. 83-92
GLP
not published
Parcell, B. I. 1994a Cymoxanil technical: acutenartoxicity to the rat N OXON
Huntington Research Centre Ltd., England
Reprot No. OXN 41/940326/AC
GLP
not published
Parcell, B. I. 1994b Cymoxanil: skin irritation ttee rabbit N OXON
Huntington Research Centre Ltd., England
Report No. OXN 42/940217/SE
GLP
not published
Parcell, B. I. 1994c Cymoxanil: eye irritation teetrabbit N OXON
Huntington Research Centre Ltd., England
Report No. OXN 43/940244/SE
GLP
not published
Ponnana, D. 1999 Teratogenicity in rabbits with oyamil technical Y OXON

Rallis Research Centre, India
Report No. 2151/96

GLP

not published
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

YIN-R/INR

Owner

Prout, M.S.,
Lee, P.W.

1995

The absorption, distribution, metabolism and
excretion of [2}C]-DPX-T3217 in the rat.
Inveresk Research International Limited
AMR 2083-91 SU2

GLP: Yes

Published: No

N

DuPont

Ramesh, E.

1999a

Cymoxanil technical: 28-day dietange finding
study in rats
Rallis Research Centre, India
Report No. 2140/96
GLP
not published

OXON

Ramesh, E.

1999b

Subchronic (90 day) oral toxtityly with
cymoxanil technical in Wistar rats
Rallis Research Centre, India
Report No. 2143/96
GLP
not published

OXON

Reynolds, V., L.

1993

Mutagenic evaluation of DPX-T3217-113 (cymaka
technical) in the CHO/HPRT assay

E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware

Report No. HLR 826-92

GLP

not published

an N

DuPont

Sarver, J. W.

1992

Acute oral toxicity study witPR-T3217-113
(Cymoxanil)in male and female rats
E.l. du Pont de Nemours and Company Haskell
Laboratory for Toxicology and Industrial Medicine,
Delaware;
Report No. 63-92
GLP
not published

DuPont

Seifert, J.

2002

Preventive occupational medicah@rations
CBW, Wolfen
no GLP
not published

OXON

Shivaram, S.

1998

Genetic toxicology: In vitro maatian cell gene
mutation test with cymoxanil technical
Rallis Research Centre, India
Report No. 2147/96
GLP

not published

OXON
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

YIN-R/INR

Owner

Shivaram, S.

2000

In vitro mammalian chromosomerabien test with
cymoxanil technical
Rallis Research Centre, India
Report No. 2148/96
GLP
not published

Y

OXON

Teunissen, M.
S.

2003

52 week oral dietary toxicity study with cyrand
technical in male and female Beagle dogs
Notox, B.V.; The Netherlands

Report No. NOTOX Project 338335

GLP

not published

OXON

Tompkins, E. C,

1993

Subchronic oral toxicity: 90-day study with XoP
T3217-113 (cymoxanil) feeding study in dogs
WIL Research Laboratories, Inc., Ohio

Report No. HLO 797-92

GLP

not published

DuPont

Tompkins, E. C,

1994

Chronic oral toxicity study with DPX-T3217-113
(cymoxanil) one year feeding study in dogs

WIL Research Laboratories, Inc., Ohio

Report No. HLO 65-94

GLP

not published

DuPont

Triolo, A;
Canali, S;
Neuteboom, B.;
Oberto, G,;
Peretti, G.

1999

14C-cymoxanil: pharmacokinetics in the ragraft
single oral administration at the doses of 10 &bl 1
mg/kg

Instituto di Ricerche Biomediche “A. Marxer” RBM
S.p.A,, ltaly

Report No. 980402

GLP

not published

OXON

Triolo, A.;
Canali, S.;
Neuteboom, B.;
Oberto, G.;
Peretti, G.

2000

14C-cymoxanil: pharmacokinetics in the ragraft
repeated oral administration

Instituto di Ricerche Biomediche “A. Marxer” RBM
S.p.A,, ltaly

Report No. 980403

GLP

not published

OXON

257



CLH REPORT FOR CYMOXANIL

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

YIN-R/INR

Owner

Veena, A. S.

1998

Teratogenicity in Wistar ratdwaymoxanil
technical
Rallis Research Centre, India
Report No. 2150/96
GLP
not published

Y

OXON

Venugopala, K.

1999

Subchronic (90 day) oral tayistudy with
cymoxanil technical in Beagle dogs
Rallis Research Centre, India
Report No. 2145/96
GLP
not published

OXON

Willems, H.

2001

Chromatographic investigation afrples obtained
from a metabolism study in rat with cymoxanil
Notox Safety & Environmental Research B.V., Thq
Netherlands
Report No. 262452
GLP
not published

OXON

York, R., G.

2001

Cymoxanil: oral (gavage) develepital
neurotoxicity study of cymoxanil in

Crl:CD®(SD)IGS BR VAF/Plus® presumed pregnant

rats

Argus Research, Pennsylvania
Report no. DuPont 3146

GLP

not published

DuPont

York, R., G.

2003

Cymoxanil: oral (gavage) develepial
neurotoxicity study of cymoxanil in

Crl:CD®(SD)IGS BR VAF/Plus® presumed pregnant

rats (Supplement No. 1)

Argus Research, Pennsylvania
Report no. DuPont 3146

GLP

not published

DuPont
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7.3

7.3.1

Environmental hazard assessment

Fate and Behaviour in the environment

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant)
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Malekani, K.

2003

Position paper for cymoxanil: €aated half-lives of
cymoxanil and its metabolites in environmental fate
laboratory studies.

DuPont Stine-Haskell Research Center
DuPont-11575, Revision No.1

GLP: No

Published: No

Y

DuPont

Aikens, P.J.

1998

Cymoxanil Aerobic Soil MetaboliRoute of
Degradation)
Huntingdon Life Sciences Ltd
OXN 224/982398
GLP: Yes
Published: No

Oxon

Anderson,
J.J.

2001

Aerobic soil metabolism ofC-cymoxanil
DuPont Experimental Station

AMR 3438-95, Revision No.1

GLP: Yes

Published: No

DuPont

Boucher,
C.R.

1993

Aerobic soil metabolism of [2C]DPX-T3217
(cymoxanil)

DuPont Experimental Station

AMR 1988-91

GLP: Yes

Published: No

DuPont

Major, L.J.

1993

Aerobic soil metabolism of {25]DPX-T3217
(cymoxanil)
DuPont Experimental Station
AMR 1988-91 Supplement No.1
GLP: Yes
Published: No

DuPont

Boucher,
C.R.

1994

Degradation rate ofC]-cymoxanil on four soils
DuPont Experimental Station

AMR 2869-93

GLP: Yes

Published: No

DuPont

Trabue, S.L.

2003

Degradation rate B€]-cymoxanil on four soils
DuPont Stine-Haskell Research Center
AMR 2869-93, Supplement No. 1
GLP: Yes
Published: No

DuPont

Willems, H.

1998

Photodegradation of Cymoxanil @il Surfaces
NOTOX B.V., ‘s-Hertogenbosch, The Netherlands
211095
GLP: Yes
Published: No

Oxon

Berg, D.S.

1996

Photodegradation of radiolabeligdaxanil on soil
under simulated sunlight
DuPont Experimental Station, Wilmington, Delaware
USA

DuPont
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant)
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

AMR 3582-95
GLP: Yes
Published: No

Melkebeke,
T.

1999

Determination of the Degradation Rate of Cyamiixn
Three Soils

NOTOX B.V., ‘s-Hertogenbosch, The Netherlands
257737

GLP: Yes

Published: No

Oxon

Aitkens, P.J.

1998

Cymoxanil Aerobic Soil Metabuoli§Route of
Degradation)
Huntingdon Life Sciences Ltd
OXN 224/982398
GLP: Yes
Published: No

Oxon

Anderson,
J.J.

2001

Aerobic soil metabolism ofC-cymoxanil
DuPont Experimental Station

AMR 3438-95, Revision No. 1

GLP: Yes

Published: No

DuPont

Major, L.J.

1993

Aerobic soil metabolism of {2Z5]DPX-T3217
(cymoxanil)
DuPont Experimental Station
AMR 1988-91 Supplement No.1
GLP: Yes
Published: No

DuPont

Boucher,
C.R.

1994

Degradation rate ofC]-cymoxanil on four soils
DuPont Experimental Station

AMR 2869-93

GLP: Yes

Published: No

DuPont

Trabue, S.L.

2003

Degradation rate B€]-cymoxanil on four soils
DuPont Stine-Haskell Research Center
AMR 2869-93, Supplement No. 1
GLP: Yes
Published: No

DuPont

Van
Noorloos, B.,
Slangen, J.

2001

Degradation of the Degradation Rate of Cymibxdn
10°C in One Saoil

NOTOX B.V., ‘s-Hertogenbosch, The Netherlands
308756

GLP: Yes

Published: No

Oxon

Slangen, P.J.

1999

Adsorption/Desorption of CymdxanSoil
NOTOX B.V., ‘s-Hertogenbosch, The Netherlands
257748
GLP: Yes
Published: No

Oxon

Hausmann,
S.M,,
Adams,
G.M.

1996

Soil Batch Equilibrium Study of Cymoxanil Dagates
DuPont Experimental Station

AMR 3722-95

GLP: Yes

Published: No

DuPont

Lawler, S.M.

1996

Hydrolysis of cymoxanil (DPX-T321in buffer
solutions of pH 5, 7, and 9
DuPont Experimental Station

DuPont
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant)
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

AMR 3677-95
GLP: Yes
Published: No

Willems, H.,
Slangen, P.J.
Hoitink, M.

2003

Aqueous Hydrolysis of Cymoxanil

NOTOX B.V., ‘s-Hertogenbosch, The Netherlands
308734

GLP: Yes

Published: No

Oxon

Anderson,
J.J., Horne,
P., Lawler,
S.M., Swain,
R.S.

1993a

Photodegradation of fZ5]DPX-T3217 (cymoxanil) in
pond water and sterile buffer pH 5
DuPont Experimental Station
AMR 1990-91
GLP: Yes
Published: No

DuPont

Willems, H.

2000

Photodegradation of Cymoxanil imtéf
NOTOX B.V., ‘s-Hertogenbosch, The Netherlands
257759
GLP: Yes
Published: No

Oxon

Anderson,
J.J., Lawler,
S.M., Swain,
R.S.

1993b

Quantum yield determination of DPX-T3217
(cymoxanil) and LC/MS confirmation of unknown
degradates in sterile buffer pH 5
DuPont Experimental Station
AMR 1990-91, Supplement No. 1
GLP: Yes
Published: No

DuPont

Hatzenbeler,
C.J., Moore,
L.A.

2004

Calculated Theoretical Lifetime for Cymoxanithe
Top Layer of Aqueous Systems

DuPont Stine-Haskell Research Center
DuPont-12330

GLP: Not applicable

Published: No

DuPont

Willems, H.

2003

Aquatic Photolysis of Cymoxanitisation of
Lifetime in the Top Layer of Aqueous Systems (GC
Solar Calculations)

NOTOX B.V., ‘s-Hertogenbosch, The Netherlands
397439

GLP: Not applicable

Published: No

Oxon

Luit, R.J.

2001

Determination of Ready BiodegratigbiCarbon
Dioxide (CQ) Evolution Test (Modified Sturm Test)
with Cymoxanil Technical
NOTOX B.V., ‘s-Hertogenbosch, The Netherlands
308778
GLP: Yes
Published: No

Oxon

Trabue, S.L.,
Lydick, T.M.

2001

Degradation of cymoxanil in two water/sediment
systems

DuPont Experimental Station

DuPont-2695

GLP: Yes

Published: No

DuPont

Slangen, P.J.
Willems, H.

, 2000

The Fate of Cymoxanil in Two Water/Sediment
Systems
NOTOX B.V., ‘s-Hertogenbosch, The Netherlands

Oxon
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Author(s) Year Title Data Owner
Source (where different from company) Protection
Company, Report No Claimed
GLP or GEP status (where relevant)
Published or not Y/N-R/NR
257761
GLP: Yes
Published: No
Willems, H., | 2003 Incubation of Cymoxanil in One Water/Sediment Y Oxon
Hoitink, M. System in Order to Regenerate Metabolite M-5

Observed during NOTOX Project 257761
NOTOX B.V., ‘s-Hertogenbosch, The Netherlands
366784

GLP: Yes

Published: No
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7.3.2 Aquatic Toxicity

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant)
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Baer, K.N.

1993a

Static, acute, 96-hoursp.6f DPX-T3217-113
(cymoxanil) to rainbow trouQncorhynchus mykiss
DuPont Haskell Laboratory
HLR 735-92
GLP: Yes
Published: No

N

DuPont

Baer, K.N.

1993b

Static, acute, 96-hoursh6f DPX-T3217-113
(cymoxanil) to bluegill sunfish,epomis macrochirus
DuPont Haskell Laboratory
HLR 834-92
GLP: Yes
Published: No

DuPont

Boeri,R.L.,
Kowalski,
P.L.,
Ward,T.J.

1996a

Acute toxicity of DPX-T3217-113 (Cymoxani)the
sheepshead minno@yprinodon variegatus

T. R. Wilbury Laboratories, Inc.

HLO 634-96

GLP: Yes

Published: No

DuPont

Baer, K.N.

1992a

Flow-through, 21-day toxicity oPR-T3217-113
(cymoxanil) to rainbow trouQncorhynchus mykiss
DuPont Haskell Laboratory
HLR 545-92
GLP: Yes
Published: No

DuPont

Boeri, R.L.,

Magazu, J.P.

Ward, T.J.

1997

DPX-T3217-113 (cymoxanil): Early life-stageitity
to rainbow troutOncorhynchus mykiss

T. R. Wilbury Laboratories, Inc.

HLO 1013-96, Vol 1-3

GLP: Yes

Published: No

DuPont

Boeri, R.L.,
Kowalski,
P.L., Ward,
T.J.

1996b

Early life-stage toxicity of DPX-T3217-113/feoxanil)
to the sheepshead minno@yprinodon variegatus

T. R. Wilbury Laboratories, Inc.

HLO 913-96

GLP: Yes

Published: No

DuPont

Baer, K.N.

1993c

Static, acute, 48-hoursg€f DPX-T3217-113
(cymoxanil) toDaphnia magna
DuPont Haskell Laboratory
HLR 736-92
GLP: Yes
Published: No

DuPont
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Boeri, R.L., 1996¢ | Acute toxicity of DPX-T3217-113 (cymoxanib) the DuPont
Kowalski, mysid, Mysidopsis bahia
P.L., Ward, T. R. Wilbury Laboratories, Inc.
T.J. HLO 632-96
GLP: Yes
Published: No
Boeri, R.L., 1996d | Acute flow-through mollusc shell depositiesttwith DuPont
Kowalski, DPX-T3217-113 (cymoxanil)
P.L., Ward, T. R. Wilbury Laboratories, Inc.
T.J. HLO 633-96
GLP: Yes
Published: No
Kraemer, G- | 1996 | DPX-T3217-113 (Cymoxanil): Early life-stageituty DuPont
L. C. to rainbow troutOncorhynchus mykiss
DuPont Haskell Laboratory
HLR 411-96
GLP: Yes
Published: No
Baer, K.N. 1993d| Chronic toxicity of DPX-T3217-1(&/moxanil) to DuPont
Daphnia magna 24-Hour renewal
DuPont Haskell Laboratory
HLR 354-93, Revision No. 1
GLP: Yes
Published: No
Boeri, R.L., 1999 | Cymoxanil technical: Growth and reproductiest DuPont
Magazu, J.P. with the freshwater alg&elenastrum capricornutum
Ward, T.J. T.R. Wilbury Laboratories, Inc.
DuPont-2498
GLP: Yes
Published: No
Bell, G. 1996 | Cymoxanil technical algal growth ipition Oxon
Huntingdon Life Sciences, Ltd
OXN 107A(a)/950955
GLP: Yes
Published: No
Hughes, J.S.| 1996a | DPX-T3217-113 (cymoxanil): Influence on growahd DuPont
Williams, reproduction ofAnabaena flos-aquae
T.L., Conder, Carolina Ecotox, Inc.
L.A. AMR 4109-96
GLP: Yes
Published: No
Leva, S.E., 1996 | Cymoxanil: Influence on growth and reprodutibf DuPont
Sloman, T.L. Lemna gibbaG3

DuPont Stine-Haskell Research Center
AMR 3775-96

GLP: Yes

Published: No
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