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Part A

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G

1.1  Substance

Table 1: Substance identity

Substance name: Acetochlor

EC number: 251-899-3

CAS number: 34256-82-1

Annex VI Index number: 616-037-00-6

Degree of purity: > 94%

| ities: Ethyl chloroacetate (ECA) (CAS 105-39-5);

mpurtties: concentration < 0.6%
2-ethyl-6-methylaniline (EMA) (CAS 24549-06-2);
concentration < 0.3%

1.2 Harmonised classification and labelling proposal

Table 2: The current Annex VI entry and the proposed haigeshclassification

CLP Regulation

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

Current entry in Annex VI, CLP Regulation

Acute Tox. 4; H33¢*)
STOT SE 3; H335
Skin Irrit. 2; H315
Skin Sens. 1; H317

Aquatic Acute 1; H400
Aquatic Chronic 1; H410
GHSO07

GHS09

Xn; R20
Xi; R37/38-43
N; R50-53

Current proposal for consideration by RAC

Carc. 2; H351

Acute Tox. 4; H302

Acute Tox. 4; H332

STOT RE 2; H373 (liver and kidney
Skin Sens. 1B; H317

Aquatic Acute 1;
Acute M factor 1000

Aquatic Chronic 1; H410
Chronic M factor 100
GHSO07

GHS08

Carc. Cat. 3; R40
Xn; R22
Xn; R48/22

SCL

[C] > 0.025% N, R50/53
0.025% > [C}> 0.0025% N,
R51/53

0.0025% > [C}> 0.00025%
R52/53
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Resulting harmonised classification (future | Carc. 2; H351 Carc. Cat. 3; R40
entry in Annex VI, CLP Regulation) Acute Tox. 4: H302 Xn: R20/22
Acute Tox. 4; H332 Xn; R48/22
STOT SE 3; H335 Xi; R37/38
STOT RE 2; H373 R43
Skin Irrit. 2; H315 N; R50-53
Skin Sens. 1B; H317
Aquatic Acute 1; SCL
Acute M factor 1000 [C] > 0.025% N, R50/53
Aquatic Chronic 1; H410 0.025% > [C}> 0.0025% N,
Chronic M factor 100 R51/53
GHSO07 0.0025% > [C}> 0.00025%
GHS08 R52/53
GHS09

(*) minimum classification
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1.3 Proposed harmonised classification and labelling ls®d on CLP Regulation and/or

DSD criteria

Table 3: Proposed classification according to the CLP Ragn

CLP Hazard class Proposed Proposed Current Reason for no
Annex | classification | SCLs and/or | classification classification?
ref M-factors b
2.1. Explosives i ) ) Conclusive, but not
P sufficient for classificatiorn
2.2. Conclusive, but not
Flammable gases - - - g L
sufficient for classificatior
2.3. Flammable aerosols - - - Con_c!uswe, but nqt_ .
sufficient for classificatior
2.4, Oxidising gases i i i Conclusive, but not
99 sufficient for classificatiorn
2.5. Conclusive, but not
Gases under pressure - - - . .
sufficient for classificatior
2.6. Flammable liquids - - - Conclusive, but not
sufficient for classificatiorn
2.7. . Conclusive, but not
Flammable solids - - - . L
sufficient for classificatior
2.8. Self-reactive substances and i ) i Conclusive, but not
mixtures sufficient for classificatior
2.9. Pvronhoric liauids i ) i Conclusive, but not
yrop q sufficient for classificatiorn
2.10. . . Conclusive, but not
Pyrophoric solids ) ) ) sufficient for classificatior
2.11. Self-heating substances and i _ i Conclusive, but not
mixtures sufficient for classificatiorn
2.12. Substances and mixtures Conclusive, but not
which in contact with water, - - - sufficient for classificatior
emit flammable gases
2.13. e I Conclusive, but not
Oxidising liquids ) ) ) sufficient for classificatior
2.14. - . Conclusive, but not
Oxidising solids - - - 7 e
sufficient for classificatiorn
2.15. . . Conclusive, but not
Organic peroxides ) ) ) sufficient for classificatior
2.16. Substa_mce and mixtures i ) i Data lacking
corrosive to metals
3.1. - Acute Tox. 4;
Acute toxicity - oral H302 - - -
Acute toxicity - dermal - - - Con_c!uswe, but hot
sufficient for classificatiorn
. . . Acute Tox. 4;
Acute toxicity - inhalation H332 - - -
3.2. . . o Skin Irrit. 2;
Skin corrosion / irritation H315 - - -
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3.3. Serious eye damage / eye i _ i Conclusive, but not
irritation sufficient for classificatior
3.4. . - Conclusive, but not
Respiratory sensitisation i ) " | sufficient for classification]
3.4. : e Skin Sens. 1B;
Skin sensitisation H317 - - -
3.5. .- Conclusive, but not
Germ cell mutagenicity i ) i sufficient for classificatior
3.6. Carcinogenicity Carc. 2; H351 - - -
3.7. Reproductive toxicit i ) i Conclusive, but not
P y sufficient for classificatior
3.8. Specific target organ toxicitySTOT SE 3; ) i i
—single exposure H335
3.9. Specific target organ toxicity STOT RE 2; ) i i
— repeated exposure H373
3.10. Aspiration hazard - - - Con_c!uswe, but hot
sufficient for classificatior
4.1, Aquatic Acute| Acute M Aquatic
1 factor 1000 | Acute 1;
Hazardous to the aquatic | Aquatic Chronic M H400 )
environment Chronic 1; factor 100 Aquatic
H410 Chronic 1;
H410
5.1. Hazardous to the ozone layer - - - -

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

Labelling:

Signal word: Warning

Pictograms: GHS07, GHS08, GHS09
Hazard statements: H302, H315, H317, H332, H33%1HBI373, H410

Precautionary statements:

No precautionary statsmemwe proposed since

precautionary statements are not included in Ankéxof Regulation EC no.

1272/2008.

Proposed notes assigned to an entry:

None
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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

properties

Other physico-chemica

Conclusive, but not
sufficient for classification

Thermal stability

Conclusive, but not
sufficient for classification

Environment

0.025% > [C}
0.0025% N, R51/53
0.0025% > [Ck

0.00025% R52/53

Acute toxicity R20/22 - - -
Acute toxicity — .
irreversible damage - - - Con_c!uswe, but hot
after single exposure sufficient for classification
Repeated dose toxicity R48/22 - - -
Irritation / Corrosion R37/38 - - -
Sensitisation R43 - - -
Carcinogenicity Carc. 3; R40 - - -
Mutagenicity — Genetig ) _ i Conclusive, but not
toxicity sufficient for classification
Toxicity to reproductio ) ) i Conclusive, but not
— fertility sufficient for classification
Toxicity to reproductio ) _ i Conclusive, but not
— development sufficient for classification
Toxicity to reproductio
— breastfed babies. ) ) i Conclusive, but not
Effects on or via sufficient for classification
lactation
SCL
N; Re0/53  [€120:025% N, RSO/S3  n; Rso/53

DIncluding SCLs

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

Labelling:

R-phrases: R20/22, R37/38, R40, R43, R48/22, R50/53
S-phrases: S2-13-23-24-36/37-60-61

Indication of danger: Harmful (Xn), Dangerous towieonment (N)
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2 BACKGROUND TO THE CLH PROPOSAL

2.1  History of the previous classification and labellirg

Acetochlor was notified as an existing active sabs¢ and assessed in accordance to Directive
91/414/EEC, concerning the placing of plant pratecproducts on the market, with a view to the
possible inclusion of the substance into Annex lthe directive, with Spain as RMS and the
applicant Task Force consisting of Dow AgroScieranas Monsanto Service International S.A. The
assessment made under that Directive is attachétetdUCLID 5 dossier (Draft Assessment
Report, April 2005 and subsequent addenda, July7)2@additional report, April 2010 and
subsequent addenda, January 2011) (EFSA ScieRgport, 15 April of 2011).

During the evaluation of this active substance, s@wncerns were identified. A potential human
exposure above the acceptable daily intake, a pakdor human exposure to the surface water
metabolite t-norchloro acetochlor (genotoxicity which cannot be excluded), a high risk of
groundwater contamination for several metaboligefjgh risk for aquatic organisms and a high
long term risk for herbivorous birds. The availaisi®rmation was not sufficient to conclude on the
risk assessment for the groundwater contaminatnnietabolites t-norchloracetochlor and t-
hydroxyacetochlor. Finally, the Commission impletigg Regulation (EU) No 1372/2011 of 21
December 2011 decided the non-approval of the eastibostance acetochlor in accordance with the
new Regulation, concerning the placing of planttgetbon products on the market ((EC) No
1107/2009).

Being an active substance in the meaning of Dwec®1/414/EEC acetochlor is subject to
harmonised classification and labelling for all pitp-chemical, human health and environmental
end points, in accordance with Article 36(2) of ERggulation 1272/2008 on classification,
labelling and packaging of substances and mixt{C&®).

This Annex VI dossier presents a classification daloelling proposal based mainly on the
information presented in the assessment of acetodnider Directive 91/414/EEC and taking into
account the assessment of acetochlor by US EPAtl{fo2004 and fifth, 2007 Cancer Assessment
Review Committee (CARC) Reports). No REACH registra dossiers are available for acetochlor
at time of the submission of the present CLH dassie

Acetochlor is currently listed in Annex VI of theLE Regulation. It was included in Annex | of
Dangerous Substances Directive 67/548/EEC (DS)anember 1998 (25th ATP, Commission
Directive 98/98/EC). The current classification as follows: Acute Tox. 4; H332 (minimum

classification), Skin Sens, 1; H317, Skin Irrit.k2315, STOT-SE 3; H335, Aquatic Acute 1; H400;
Aquatic Chronic 1; H410 and Xn, N; R20-37/38-4358/ A harmonised C&L was agreed for
acetochlor at the former Technical Committee onssifecation and Labelling of the European
Chemicals Bureau (ECB TC C&L). Acetochlor was dgged in the TC-C&L in November 1994,
November 1995, November 1996 and November 1997aarnke Specialised Experts meeting in
June 1997 (summary records ECBI/05/94, ECBI/94B6BI1/45/96, ECBI/52/97, ECBI/28/97).

Classification with R20-37/38-43; R50-53 was codeld at the TC C&L in November 1997. Some
studies in the DAR/additional report were not aafslé to the TC-C&L in 1995-1997. Some
relevant new data has been identified since TC d&tussion for health.

Based on a review of the available data, an updatiee classification is needed. A proposal for
changing the current harmonised classification labdlling has been prepared in the present CLH
dossier. Spain has developed this proposal aftey o force of the ¥ ATP to Regulation EC
1272/2008 (CLP) in March 2011 and has scrutinisatbrimation focusing on necessary
amendments for classification according to theeggtintroduced by the"2ATP.

10
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This proposal seeks to confirm the current clasaiions for human health (keep unchanged the
existing classification included in Annex VI of ClBegulation for acute inhalation toxicity and for
skin and respiratory tract irritation). It also ptithe classification for skin sensitisation adawg

to 2" ATP and additionally to include classifications &xute oral toxicity, carcinogenicity and for
repeated dose toxicity. The reference indicatingimum classification (*) is no longer necessary.

Although the environmental classification doesititiege it is needed the inclusion of the SCL and
M factors according to the current legislationst e are not in agreement with the Aquatic

Chronic M factor of 1000 proposed in the first do@nt, reviewing the data the right Aquatic

Chronic M factor is 100 based on an algae NO&®.13ug a.i./L and the non rapidly degradation

of Acetochlor.

2.2 Short summary of the scientific justification for the CLH proposal

In accordance with Article 36(2) of the CLP Reguaf acetochlor should be considered for
harmonise classification and labelling. This CLHssler considers all physico-chemical, human
health and environmental information about thevacsubstance acetochlor to present a proposal of
classification and labelling.

The available data on acetochlor supports a hasedntlassification for acute inhalation toxicity
(R20) and for acute oral toxicity (R22). According CLP regulation acetochlor should be
classified as Acute Tox 4; H302+H332.

According to the data presented in the DAR, acdtoatauses irritation of the respiratory tract in
acute inhalation studies and positive responseBuiehler Test and Maximisation Test for skin
sensitisation. Moreover acetochlor is a skin inttaTherefore, acetochlor should be classified
according to CLP regulation as STOT SE 3; H335n 3ikit. 2; H315 and Skin Sens 1B; H317 and
according to DSD as R37, R38 and R43.

Regarding data in repeated dose toxicity studied@mg term toxicity studies, acetochlor should be
classified according CLP regulation as STOT RE 278land Carc. 2; H351 and according to DSD
as R48/22 and R40.

The available data supports a classification farirenment as Aquatic Acute 1 and Chronic 1;
H410, M factors of 1000 and 100 for aquatic acutd ahronic categories respectively and N,
R50/53 with SCL, according to CLP and DSD.

SCL proposed

[C] > 0.025% N, R50/53
0.025% >{C] > 0.0025% N, R51/53
0.0025% > [C}> 0.00025% R52/53

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; H332, Skin Irrit. 2; H315, Skin Seds.H317, STOT-SE 3; H335, Aquatic Acute 1;
H400, Aquatic Chronic 1; H410.

2.3.2 Current classification and labelling in Annex VI, Table 3.2 in the CLP Regulation
Xn; R20-37/38-43. N; R50-53.

11
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2.4  Current self-classification and labelling

Not applicable.

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL

No need for justification for pesticides.

12
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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:

251-899-3 (EINECS)

EC name:

2-chloro-N-(ethoxymethyl)-N-(2-ethyl-6-
methylphenyl)acetamide

CAS number (EC inventory): 34256-82-1

CAS number:

CAS name: Acetamide, 2-chloro-N-(ethoxyemthyl)-N-(2-ethyl-6
methylphenyl)-

IUPAC name: 2-chloro-N-(ethoxymethyl)-N-(2-ethyl-6-

methylphenyl)acetamide

CLP Annex VI Index number: 616-037-00-6
Molecular formula: C14H»oCINO,
Molecular weight range: 269.77

13
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Structural formula:

CH;
__CH,0GHs

N

S cochal
CHs

1.2 Composition of the substance

Table 6: Constituents (non-confidential information)

Constituent Typical concentration | Concentration range | Remarks

Acetochlor > 94% 94.0 - 100% (w/w)

Current Annex VI entry: Xn; R20-37/38-40-43, N; R58. H332 H335 H315 H317, H400Q,
H410

The minimum purity of acetochlor as manufacturedusth not be less than 940 g/kg. Acetochlor is
a racemic mixture of two atropoisomers on the g#ro atom of the chemical structure. It is
demonstrated that both atropoisomers are therratahje.

Table 7: Impurities (non-confidential information)

Impurity Typical concentration | Concentration range | Remarks
Ethyl chloroacetate | <0.6% 0 —0.6% (w/w)

(ECA)

2-ethyl-6- <0.3% 0- 0.3% (w/w)

methylaniline (EMA)

Ethyl chloroacetate (CAS 105-39-5). Current AnnebeXtry: T; R23/24/25, N; R50: H301, H311,
H331, H400.

2-ethyl-6-methylaniline (CAS 24549-06-2). Currenhrex VI entry: Not listed. It is considered
toxicology relevant due to the fact that it playsoke in the nasal tumour formation and the experts
agreed that nasal tumour formation can be releiamimans.

Table 8:Additives (non-confidential information)

Additive Function Typical Concentration Remarks
concentration range

None

Current Annex VI entry: Not applicable.

1.2.1 Composition of test material

Acetochlor manufactured has a minimum purity of 948th two identified relevant impurities,
ethyl chloroacetate (<0.6%) and 2-ethyl-6-methyiai(<0.3%).

14
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1.3 Physico-chemical properties
Table 9: Summary of physico-chemical properties
REACH | Property Value Reference/Comment
ref
Annex §
VII, 7.1 | State of the substance| Pure material: Pale yellow, free flowing liquid | Midgley, B. (1999 and
at 20°C and 101,3 kPa(purity: 99.9%) 2003)
Technical material: Pale yellow, free flowing ligui
(purity: 95%)
VII, 7.2 | Melting/freezing point | 10.6 °C (purity: %) Midgley, B. and Pigeon, O.
(2000)
EEC Al
VII, 7.3 | Boiling point 172 °C at 0.665 KPa (puri§9.9%) Midgley, B. and Pigeon,
(2000)
EEC A2
VIl, 7.4 | Relative density 1.1221 g/érat 20 °C +0.5 °C (purity: 99.9%) Midgley, B. anigédbn, O.
(2000)
CIPAC MT 3.2.1
VII, 7.5 | Vapour pressure 2.2 x $®a (20°C) (purity: 99.9%) Vanbenllinghen, C. and
4.6 x 10° Pa (25°C) (purity: 99.9%) Franke, J. (2002)
EEC A4
VII, 7.6 | Surface tension 0 = 46.3 mN/m at 20°C (90% of saturation Midgley, B. and Bernes A
concentration) (2003)
(purity: 99.9%) EEC A5
Acetochlor is surface active
VII, 7.7 | Water solubility 282 mg/L Midgley, B. and Pigeon, Q.
at 20°C in distilled water (pH 6.89) (purity: 99.9% (2000)
EEC A6
VII, 7.8 | Partition coefficient n- | log Popy: 4.14 at 20 °C (pH ~ 6.5 distilled water) | Midgley, B. and Pigeon, Q.
octanol/water (purity: 99.9%) (2000)
Effect of pH was not investigated since there i REC A8
dissociation in water in the environmentally reledMeKramer, H.T. and Telleen
pH-range K. (2000)
VII, 7.9 | Flash point 160 °C (purity: 95%) Krips, Hand Midgley,
B. (2000b)
EEC A9
VII, 7.10 | Flammability Not applicable, active sudnste is not a solid or a
gas
VII, 7.11 | Explosive properties Acetochlor is noptosive when exposed to Krips, H.J. and Midgley,
thermal or mechanical stress under the conditiénBo (2000d)
this test (purity: 95%) EEC Al4
VII, 7.12 | Self-ignition Auto-ignition temperature = 465°C Krips, H.J. and Midgley,
temperature Compound is considered as auto-flammable witt Bn (2000c)
Auto-ignition temperature = 465°C (purity: 95%) | EEC Al15
VII, 7.13 | Oxidising properties Examination of theusture of acetochlor Krips, H.J. and Midgley,
establishes beyond reasonable doubt that the | B. (2001a)
substance is incapable of showing a positive result
in the test EEC A21
VIl, 7.14 | Granulometry Not applicable
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Xl, 7.16 | Dissociation constant| No dissociation ¢ans(Ka) could be determined Brekelmans, M.J.C. and
experimentally Midgley, B. (2000)
Calculated Ka = 1.02 for the basic group (Ar)NH{ OECD 112

CO-R (purity: 99.9%)

Xl, 7.17 | Viscosity

2 MANUFACTURE AND USES

Not relevant for this type of report.

3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

No classification is proposed based on availabla.da

4 HUMAN HEALTH HAZARD ASSESMENT

Some of the toxicological studies were carriedwitit batches in disagreement with the established
technical specifications. The complete test suleesuecomposition data for the toxicology studies of
acetochlor is not available as it was not a compratice to conduct the full impurity analysis on
test substances at the time the studies were ctewluelowever, data were available on the
composition of acetochlor and some of the mostisogmt impurities for many of the studies.
Through review of the product chemistry information the process suggests that the impurity
profile of these samples would not be significardlfferent compared to the profile of current
material.

The reanalysis of retains from the toxicology stsdtonducted in the early 1980’s would not likely
provide credible information on the distributioniofpurities at the time the studies were conducted
because of the degradation which would most céytdiave occurred during storage for over 25
years. In the absence of analytical data detailivegexact impurity profile, the only alternative
would be repeating the studies at great finanamst @and at the cost of thousands of laboratory
animals.

Taking into account all the information, a detailediew of the Spanish authority und®@irective
91/414/EECconcluded that the batches of acetochlor techmuaterial used in all toxicology
studies are representative of the proposed tedrspeaification (discussed and agreed in PRAPeR
19).

4.1 Toxicokinetics (absorption, metabolism, distrilntion and elimination)

411 Non-human information

Absorption: almost complete in rats (>85%) basetherradioactivity eliminated at 48 h.

Distribution: based on the acquired informatiomireat studies, the distribution was more or less
uniform in the body; acetochlor was found to bermbto whole blood and consequently distributed
for several days in well perfused organs. Potewfi@lccumulation was not observed, since almost
100% of radioactivity was eliminated at day 5 afieal administration. There is some accumulation
in nasal turbinates in rats, but not in mice. Pmaérof quinone-imines coming from p-hydroxi-
acetochlor sulphoxide and p-hydroxi-2-ethyl-6-médhiyline (p-OH-EMA) to accumulate in the
nasal tissue and produce tumors has been seets,ibuanot in mice.

Excretion: the elimination of acetochlor occurra@idly in rats; at 48 h after a repeated dose of 10
mg/kg bw/day, between 62-71% of the radioactivigsveliminated in males-females by urine and
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24-15% of the radioactivity was found in faecesriales-females. These results showed a slight
different pattern of excretion between sexes. Haethe effect of acute doses 10 and 200 mg/kg
bw did not affect the excretion patterns.

An experiment with bile-cannulated rats showed thatbiliary route was the most important in this
specie. After dosing with 10 mg/kg bw, 85% of thesel was eliminated through bile at 48 h and
about 8% and 4% of the dose was excreted by unddaeces, respectively. This finding involved
excretion through bile followed by intestine absmp (enterohepatic recirculation with further
elimination by urine and faeces). Moreover, theidokinetic profile showed a second blood
elevation of radioactivity due to acetochlor; mgeak plasma concentration reached at 7 hours
declining rapidly and later stabilized between B3-hours.

In monkey after an intravenous administration of 0.05-0.00§/kp bw the primary route of
elimination of acetochlor was through the urine.a@rage of 77.2% of the total administered dose
for all six monkeys used in the study was recovanadine.

Metabolism: identification of intermediary metales$ in rat bile showed that the initial metabolism
of acetochlor was principally focused on two reattsites: the ethoxymethyl side chain and the
chlorine atom. Acetochlor was metabolized by twollvk@own biochemical mechanisms: the
mercapturic acid pathway (involving glutathionensterase) and the glucuronic acid pathway
(involving cytochrome P-450 and glucuronotransferdsepatic enzymes). The presence of
metabolites generated from both mercapturic acibvgay and glucuronic acid pathway in the bile
samples collected at earlier time points (30 misatiter the dose was administrated) indicated that
both mechanisms were operating concurrently.

The identification of the major biliary rat metalelas the glucuronide conjugate of O-dealkylated
acetochlor (c) indicated that this was a preferbéotransformation reaction. Conjugation of
acetochlor with glutathione via displacement of itldorine atom was the second preferred
biotransformation reaction. In addition to the gthione conjugate of acetochlor (b), bile also
contained the corresponding mercapturic acid catgg) (e). A second minor metabolite was
identified as the glutathione conjugate of N-dektgd acetochlor (a). In bile-cannulated rats,rafte
single oral doses of 10 and 200 mg/kg bw, 30-41%efradioactivity found in bile was associated
to glucuronide conjugates and about 15-20% of tbend metabolites were associated to
glutathione conjugates.

The rat urinary metabolites derived from glutat@aonjugation at the chloramide group consisted
of a mixture of mercapturates, sulphoxides andrsrip derivatives. The main metabolite identified
in rat urine after repeated dose at 10 mg/kg bwidag the mercapturic acid of N-dealkylated

acetochlor (d) recognised as a product of the éurtiotransformation of the glutathione conjugates
eliminated via bile that accounted for 22-37% oé tlrine radioactivity. Less than 10% of the

radioactivity found in rat urine was associatedmetabolites from glucuronic acid conjugation

(Figure 1).

Difference between identified rat metabolites ile l@ind urine could be explained by the action of
the intestine bacteria, followed by re-absorptiod &urther metabolism in liver and kidney. Most of
glucuronide conjugates excreted in the bile undesgenterohepatic re-circulation, during which
both the glucuronic acid group and the unstablehyheit were lost after metabolism by bacterial
glucuronidase in the gastrointestinal tract (GThe resulting chloramide is reabsorbed by intestine
and followed further metabolism and conjugation hwglutathione at the chlorine atom and
transformation to mercapturic acid conjugates pivagxcretion in urine.
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Figure 1: Major metabolic pathways of acetochlor in the rat

0%
/
|

Liver / ¢ \
W/ o " — w Y
= o~ e e
¢ @

GIT v v v
N /\ oH ' N NH N /\ O/\
\Au YCI \'AS \O‘/\s

O&NH ° ' NH ‘ NH
s s e
e & [
Nasal tissue A\ 4 v
HO N
Y\S/ Ho N
o o

Consequently, the proposed metabolic pathway inimatlved a mayor glucuronidation as O-

dealkylated conjugate (c) and a second preferredereia the conjugation of acetochlor with

glutathione (b), giving the corresponding mercagtacid (e). Another glutathione conjugate (a)
was identified in bile, obtained partly from (b)dato some extend from metabolite (c), that once
excreted in bile, is hydrolysed (N-dealkylated achtor) and reabsorbed to further conjugation
with glutathione. The metabolic product (d) foumu urine was the mercapturic acid of N-

dealkylated acetochlor, recognized as a producthef further biotransformation of the two

glutathione conjugates from the eliminated via bitel subsequent re-absorption.
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The glutathione conjugates and the metaboliteb@fhercapturic acid pathway that are excreted in
the bile (a), (b), (d) and (e) are a substratebtbrases of the microbial flora in the gastroiniesit
tract. Cleavage of the C-S-bond by these enzynmdupes thiols that can either condense to form
thio or dithio ethers or to be re-absorbed from ghstrointestinal tract. Following absorption the
thiols are methylated and S-oxidised in the liverfdrm sec-amide methyl sulfide (h), sec-amide
methyl sulphoxide (g) and sec-amide methyl sulffheThese can be further metabolised through
anilide side chain hydroxylation and p-anilide hyxylation to (i), which is a precursor of the
sulfoxide quinone-imine, a metabolite thought tadsponsible for the nasal tumour seen in rats.

Hydrolysis of the amide bond by amidases in therliand the olfactory tissue leads to the
formation of ethyl methyl aniline (EMA) and, follomg p-hydroxylation of the aniline ring, to p-
OH EMA (j) that can evolve to the 3-ethyl-5-metlingnzoquinoneimine (EMIQ). The formation of
EMIQ in rat nasal tissue could also contributehte induction of nasal tumour in rats.

Figure 2: Major metabolic pathways in the mouse
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Metabolism data obtained in monkey demonstrated the glutathione conjugation pathway
leading to the formation of mercapturic acid comjieg is by far the predominant route of
metabolism of acetochlor. Analysis of monkey urafter an intravenous administration of 0.05-
0.005 mg/kg bw indicated that the major metabdbtened in the monkey was characterized as the
acetochlortert-mercapturic acigtonjugate (e) which constituted 25.39-27.26 % efrddioactivity
respectively. The difference in metabolic profil@sd urinary excretion rates between rat and
monkey was though to be primarily due to the défér molecular weights required for liver
metabolites to be excreted via bile between spetémermediate molecular weight metabolites
(300-500 g/mol) are good candidates for biliaryretion in rodents, but not in primates because of
the different molecular weight thresholds requii@uobiliary excretion between both species.
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The metabolism of acetochlor differed between rat mouse. Acetochlor was more extensively
degraded to potential reactive metabolites in #t¢han in the mouse, where acetochlor was rapidly
metabolized in a cleared limited number of simpletabolic transformations. In rats acetochlor
metabolites eliminated in urine derived from glhtahe conjugation while the mouse eliminated
glucuronide conjugates in urine Figure 2. Enteraltiep circulation was not observed and
glutathione conjugation was not a major route oftamelism in the mouse. Main glucuronide
conjugation in mice metabolism explains the absefi@cetochlor sulfoxide in mouse plasma. The
lack of this quinone-imine precursor could expl#ie little or none potential of accumulation of
acetochlor metabolites derived from this acetockldfoxide in the nasal tissue of mice that has
been seen in rats and even related to tumors ecwmear

Table 10: Summary table of Absorption, distribution, excratemd metabolism of acetochlor

Absorption, distribution, excretion and metabolismof acetochlor

Rate and extent of oral Rapid and almost complete, based on urine andekdeetion in rat at 10 mg/kg
absorption: bw/day.

Distribution: Widely distributed.

Potential for accumulation] Low: some accumulationasal turbinates in rats but not in mice.

Rate and extent of Mainly in urine (62-71% in 48 h) and in faeces @486 in 48 h) at 10 mg/kg bw/day.
excretion: In bile (85%) at 10 mg/kg bw single dose.

Metabolism in animals Acetochlor was metabolized by two well-known bioctieal mechanisms: the

mercapturic acid pathway and the glucuronic acithway.

Toxicologically significant | Acetochlor

compounds
(ani_mals, plants and CHg
environment)
\ /CH2002H5
AN
COCH,CI
CoHs

tert-oxanilic acid (t-OXA)
(surface water, groundwater and soil metabolite)

CHg

N _CHyOC,Hs
\
COCO,H

CoHg

tert-sulfinylacetic acid (t-SAA)
(groundwater and soil metabolite)

CHg

/CH20C2H5
N\
COCH,SOCH,CO2H

CoHs
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tert-sulfonic acid (t-ESA)
(groundwater and soil metabolite)

N _CHyOCzHs
\
COCH,SOzH

% O
T
@

CoHg

sec-sulfonic acid's-ESA)
(groundwater and soil metabolite)

NHCOCH,SO3H

% O
T
@

CoHg

tert-norchloro acetochlor (t-NCA)
(surface water and groundwater metabolite)

N _CHyOCzHs
\
COCHjs

% O
T
@

CaoHs
N-oxamic acid(N-OXA)
(maize metabolite)
CoHs

NH

CH;  COCOOH

HO

3y

tert-hydroxy acetochlor (t-HYD)
(groundwater metabolite)

CH3
N _CHy0CoHs
\
COCH,OH

Q)
N

I
(6]
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Acetochlor metabolites

According the guidance docume®anco/221/2000 - rev.10, 25 February 2@hBthe assessment
of the relevance of metabolites in groundwater udssances regulated under Council Directive
91/414/ECC (currently repealed by Regulation 110092 “For parent active substances
classified as category 3 carcinogens (Carc. CatR340), convincing evidence must be provided
that the metabolite will not lead to any risk ofr@aogenicity. This may be done by appropriate
carcinogenicity testing, by the provision of medsan evidence or by a convincing toxicological
assessment taking into consideration all availadbta”. An evaluation of the carcinogenic
potential of the metabolites exceeding (AL in groundwater is required when the parentéivac
substance is considered carcinogenic and metabaliteuld be considered relevant unless it is
proven that they have no carcinogenic properties.

The toxicological relevance of the acetochlor gabwater metabolites were discussed in the
PRAPeR Expert Meeting 83 (2010) and drawn in theclusion on the peer review of the pesticide
risk assessment of acetochlor (EFSA, 2011), expeatde de following considerations:

“A high potential for groundwater contamination >Qg/L over significant areas of the EU was
seen for the metaboliteésoxanilic acid (t-OXA , t-sulfinylacetic acid (t-SAA), t-sulfonic acid (t-
ESA) and ssulfonic acid (SESA), metabolites not found in the rat metabolism. Theyre
considered toxicologically relevant groundwater afetlites from a toxicological hazard
assessment perspective, taking into account theetinmformation available and the carcinogenic
potential of the parental compound and following tiroundwater relevance guidance. Therefore,
if R40 was supported by ECHA for the parent comgoturther data would be necessary in order
to exclude the carcinogenic potential of the melisg®with regard to tumours that are considered
relevant for humans.

The available modeling indicates that the metabdlihorchloro acetochlor (t-NCA) has the
potential to exceed 0.1g/L only in exceptional cirscumstances. In prinejphnd based on the
monitoring study conducted in northern Europesiunlikely that the metabolite t-NCA could be
present in groundwater > 0,4g/L when acetochlor is applied under GAP. A rel@abhodelling
assessment was not available tenydroxyacetochlor (t-HYD), the available field monitoring
indicates low potential for exceedence of QgiL with only 1 sampling (out of 15) having a
detectable concentration at 0.1L8/L. However these monitoring results for t-NCA &ittlyD are
subject to confirmation that these residues arélstan stored frozen water samples and these data
were required to finalise the groundwater exposassessment for these two metabolites.

A final conclusion about the genotoxic potentiat-BfCA could not be reached and was considered
a toxicologically relevant groundwater metaboliteorh a toxicological hazard assessment

perspective, taking into account the limited infation available and the carcinogenic potential of

the parental compound and following the groundwatdevance guidance. Therefore, if R40 is

supported by ECHA for the parent compound, furtieia would be necessary to conclude on its
genotoxic potential and on its carcinogenic riskhtomans.

N-oxamic acid (N-OXA) is a plant metabolite not found in the rat metadal Based on the
availabletoxicological data, showing a lower acute and subacute toxitigt acetochlor, it was
considered not toxicological relevant”.

Finally, it was decided the non approval of acefkmclkas active substance in accordance with
Regulation No 1107/200@ommission Regulation (EU) No 1372/2011%o0me of the concerns on
which this decision was based were the followingrogential for human exposure to the surface
water metabolite t-norchloro acetochlor, the gexioity of which could not be excluded; a high
risk of groundwater contamination for several meliés; information available not sufficient to
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conclude on the risk assessment for the groundwatertamination for metabolites t-
norchloracetochlor and t-hydroxyacetochlor.

Given that the substance has not been includederCommunity list, it is not expected to find
metabolites in groundwater. However, in view of @sgible classification by RAC of the active
substance acetochlor regarding carcinogenicity, MIBCA makes the following considerations
about the carcinogenic potential of the acetocietabolites of higher concern, taking into account
the results of the toxicology studies conducted:

Position documents addressing the potential fociwagenicity of the acetochlor metabolites in
groundwater were submitted and summarized in DA#Rada | (July 2006) and Il (January 2007).
Additional studies were conducted to address thenpi@al carcinogenicity of the t-OXA and t-ESA
metabolites in mice (Hansen, 2009a and 2009b)waamnd included in Addendum V (April 2010).

Table 11: Summary table of absorption, distribution, excretend toxicity of metabolites of
acetochlor

Tert-oxanilic acid (t-OXA) (surface water, groundwater and soil metabolite)

ADME studies: relatively poorly absorbed and rapietkcreted after oral administration to rats andemiith only
minimal metabolism. No evidence of nasal localaiin whole body autoradiography studies in rat.

Acute toxicity:
Acute oral LBy, > 2000 mg/kg bw (rat)

Subchronic toxicity:

There was no evidence of nasal cell proliferation.

NOAEL (28 day) = 372-367 mg/kg bw/day (rat).

NOAEL (90 day) = 230-268 mg/kg bw/day (rat).

Genotoxic potential:

In vitro genemutation (bacterial cells)negative (+/-S9)

In vitro gene mutatiofmouse lymphoma cells L5178Y TR: negative (-S9); positive (+S9), indicative chimsnmal
damage.

In vitro chromosomeaberrations (humalymphocytes): negative (+/-S9)
In vivo chromosomeaberrationgmousemicronucleus assay): negative
Reproductive toxicity (developmental rat):

No developmental toxicity.

NOAEL maternal toxicity = 500 mg/kg bw/day

NOAEL for developmental = 1000 mg/kg bw/day

Tert-sulfinylacetic acid (t-SAA)
(groundwater and soil metabolite)

No evidence of nasal localization in whole bodyoaadliography studies in rat.
Acute toxicity:

Acute oral LBy, > 2000 mg/kg bw (rat)

Subchronic toxicity:

NOAEL (28 day)> 880 mg/kg bw/d (rat)

NOAEL (90 day) = 265-309 mg/kg bw/d (rat)

Genotoxic potential:

In vitro gene mutation (bacterial cells): negative (+/-S9)

In vitro gene mutatiofmouse lymphoma cells): negative (+/-S9)

In vitro chromosomaberrationghumanlymphocytes): negative (+/-S9)

Tert-sulfonic acid (t-ESA)

(groundwater and soil metabolite)

ADME studies: relatively poorly absorbed and rapietkcreted after oral administration to rats andenviith only
minimal metabolism. No evidence of nasal local@atin whole body autoradiography studies in rat.
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Acute toxicity:
Acute oral LB, > 2000 mg/kg bw (rat)

Subchronic toxicity:

There was no evidence of nasal cell proliferation.

NOAEL (28 day)> 1593 mg/kg bw/d (rat)

NOAEL (90 day) = 225-259 mg/kg bw/d (rat)

Genotoxic potencial:

In vitro gene mutation (bacterial cells): negative (+/-S9)

In vitro gene mutation (mouse lymphoma cells): negatives@y)/

In vitro chromosome aberratioflsumanlymphocytes): negative (+/-S9)
In vivochromosomeaberrationgmousemicronucleus assay): negative

Sec-sulfonic acids-ESA)

(groundwater and soil metabolite)

No evidence of nasal localization in whole bodyoaadliography studies in rat.
Acute toxicity:

Acute oral LB, > 2000 mg/kg bw (rat)

Genotoxic potential:

In vitro genemutation (bacterial cells)negative (+/-S9)

In vitro gene mutatiofCHO/HGPRT: negative (+/-S9)

In vitro chromosomeberrationghumanlymphocytes): negative (+/-S9)

tert-norchloro acetochlor (t-NCA)

(surface water and groundwater metabolite)

Genotoxic potential:

In vitro genemutation (bacterial cells)negative (+/-S9)

In vitro gene mutatiofmouse lymphoma cells L5178Y TR: positive (+/-S9) increases in mutant frequeriegg
than 3 times control values), were statisticalgngicant associated with increases in both lamg small (mainly)
mutants colony, less clear (+S9).

In vitro chromosomeberrationghumanlymphocytes): negative (+/-S9)

In vivo chromosomeaberrationgmousemicronucleus): negative

N-oxamic acid(N-OXA)

(maize metabolite)

Acute toxicity:

Acute oral LB, >2000 mg/kg bw (rat)

Subchronic toxicity:

NOAEL (28 day) = 1142 mg/kg bw/d (rat)

Genotoxic potential:

In vitro gene mutation (bacterial cells): negative (+/-S9)

In vitro chromosomeberrationghumanlymphocytes): negative (+/-S9)
In vivoUDS assay: negative

tert-hydroxy acetochlor (t-HYD)
(groundwater metabolite)
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Metabolites with a high potential for groundwater cntamination >0.1pg/L (t-OXA , t-SAA, t-
ESA and s-ESA)

In the ADME studies (Table 11), metabolites t-ESAd &-OXA presented limited potential for
systemic absorption following oral exposure, ragxdretion and minimal metabolism in rats and
mice. Although no standard metabolism studies wereducted with s-ESA and t-SAA, both are
also highly polar (s-ESA is more polar than t-E&#) would be expected to show similar results
as observed in the ADME studies with t-ESA and tAROXVith all four metabolites, there was no
evidence of tissue accumulation in rats, includipgcifically the nasal mucosa.

None of the metabolites t-SAA, t-ESA and s-ESA sbdwgenotoxic potential.

Metabolite t-OXA was tested in four genotoxicityst® up to the limit dose for each assay (Table
12). It was negative in the reverse mutation testgibacterial cells with and without metabolic
activation. When tested in an vitro mammalian gene mutation assay with L517B¥"" mouse
lymphoma cells, it was positive only in presenc&®fmix, associated with increases in the number
of small mutant colonies which are generally coesed to be indicative of chromosomal damage.

The maximum concentration 265@y/mL is the limit concentration for this assay. §hi

concentration resulted in survival levels relativghe solvent control of 10% and 17% (in the first
and second experiments respectively in the presain88-mix) and 86% and 37% (in the first and
second experiments respectively in the absenc8-ohis)

Statistically significant, dose related increases mutant frequency were observed in both
experiments in the presence of S9-mix. The inceas®e to a maximum over controls of 2.3 and
4.4. in the two independent experiments, and wbsemwed at the highest concentrations examined
(2650 and 200Q@g/ml) which are approximately equivalent to 10 ahl mM respectively. They
were associated with increases in the numbers @il smutant colonies which are generally
considered to be indicative of chromosomal dam&¢gvertheless, in then vitro mammalian
chromosome aberration assay with human lymphoayltares this response was not observed and
negative results were obtained with and withoutn89- When t-OXA was tested in tha vivo
mammalian chromosome aberration assay (micronu¢ésiy negative results were also obtained
and confirm the negative results obtained inithtro mammalian chromosome aberration assay.

Besides, no evidence of chromosomal damage waswelosén any of then vitro or in vivo
genotoxicity assays with the analogue, alachlaxandic acid (alachlor t-OXA). Therefore, based
on the overall weight of evidence, t-OXA is not smlered to be genotoxic.

Table 12 Summary of genotoxicity studies wittoxanilic acid (t-OXA)

TEST SYSTEM DOSAGE RESULTS COMMENTS REFERENCE
Bacterial S typhimurium | 1st and 2nd Negative £S9) up | Slight Callander, R.D.,
plate TA98, TA100, |experiments: to the limit dose. | cytotoxicity was |1997a (lIA,
incorporation | TA1535, 100, 200, 500, observed in 5.8.1.2/02,
and pre- TA1537 and 1000, 2500 and WP2P uvrA £S9)| CTL/P/5542)
incubation | E.coliWP2P | 5000pug/plate and WP2P (-S9)
mutation and WP2P uvrA (+S9) at 5000ug/plate
assay S9 from livers

of rats induced
with combined
phenobarbital
andf3-

naphthoflavone,
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In vitro L5178Y TK™: [1stand 2nd Negative (-S9) Cytotoxicity Clay, P. 2000a (lIA,
mammalian | mouse experiments: Positive (+S9) observed at top |5.8.1.2/03,
gene mutationlymphoma cells| 250, 500, 1000, |at 2000, 2650ug/ml dose level in the | CTL/VV0231/
assay S9 from livers | 2000, 2650ug/ml| in both trials 2nd experiment | Regulatory/Report,
of rats induced| (+S9). (associated with | with S9. ZE-2000-171)
with Arochlor | Treatment of 4h | increases in the 2650ug/mL was
1254 in the 1st number of small the limit

experiment£S9) | mutant colonies concentration
and in the 2nd | which are generally

with S9. considered to be

Treatment of 24h| indicative of

in the 2nd chromosomal

experiment (-S9)| damage)
In vitro Human 1stand 2nd Negative £S9) No cytotoxicity | Fox, V, 2000a (lIA,
mammalian | lymphocyte experiments: was observed. |5.8.1.2/04,
chromosome | cultures. 2500, 1750 and 2500pg/mL was | CTL/SV1035/Regula
aberration S9 from livers | 250ug/ml the limit tory/Report, ZE-
assay of rats induced | 1st exp: concentration 2000-172)

with combined | 3h treatment
phenobarbital | (+S9).

andf3- 2nd exp:
naphthoflavone| 3 h(+S9)
20 h(-S9)

In vivo Bone marrow | Single dose level| Negative No cytotoxicity | Fox, V., 2000b (lIA,
mammalian | cells from male | of 500, 1000 and and toxicity were | 5.8.1.2/05,
chromosome | and female 2000 mg/kg bw observed CTL/SM0978,
aberration CD-1 mice. by oral gavage. 2000 mg/ml was | ZE-2000-019)
assay Bone marrow the limit dose
(micronucleus samples at 24 angd level for the assay
test) 48 h after dosing

Metabolites t-OXA, t-SAA, t-ESA were less toxic thparent acetochlor in subchronic rat feeding
studies. There was no evidence of nasal epithetielhproliferation in rats with either t-ESA or t-
OXA (additional groups were included in 90 day #tgdwith these metabolites for the
measurement to nasal cell proliferation). No sigaift increases in serum TSH levels, thyroid
weights or thyroid pathology were seen with t-ESAt-@XA in 90 day studies. With t-SAA a
slight increase in relative thyroid weight was mbia males in the 90 day study at 966 mg/kg
bw/day, however, this was not correlated with tiyrbistopathology. No subchronic toxicity
studies were conducted with the s-ESA metabolite,this metabolite is more polar that t-ESA
metabolite and it would be expected to be eventeeas. Furthermore, s-ESA was detected as a
minor metabolite in ADME studies with t-ESA (accoeah for 3.2% - 5.2% of the administered
dose in rats, primarily in the urine and accourfted?.0%-2.5% of the administered dose in urine
of mice).

These metabolites are highly polar, poorly absarlyagidly excreted, minimally metabolised.
Based on the acute and short term toxicity resnltats, the metabolites are of lower toxicity than
the parent. Besides, the metabolites do not binthtal epithelium (they lack the capacity to form
an electrofilic species as quinoneimine and,CH precursor) and there was no evidence of nasal
epithelium cell proliferation in rats. All of thetack the reactive electrophilic chlorine present in
the parent molecule and none of them are genotdkie.lack of a reactive chlorine along with the
very limited metabolism, indicates that the fourtab®lites would be unlikely to deplete cells of
protective nucleophiles such as GSH, be metaboltpeceactive DABQIs, form adducts with
cellular macromolecules, or produce oxidative dagnddperefore, there was no evidence of the key
precursor events that are responsible for the foomaf the rat nasal olfactory.
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Concerning other relevant tumors (lung tumours laistiocytic sarcoma in mice) the metabolites
have the structural and metabolic characteristiescribed above, that preclude them from being
activated into carcinogens or to generate precutaainogens (they are very polar compounds
with limited oral absorption and biotransformatiahgy are devoid of an electrophilic active
chlorine that would consume protective nucleophédled their inability to form quinoneimines and
to form adducts with macromolecules and oxidati@mdge). Besides, the evidence of carcinogenic
potential for lung tumours and histiocytic sarcamanice is weak.

In contrast, parent acetochlor is well absorbedaits after oral administration, and undergoes
extensive enterohepatic circulation and metabolithis leads to formation of large quantities of

sulphur-containing products (primarily s-methylsuifle) which are further metabolized to a

reactive DABQI, which is likely to form adducts Wwitnacromolecules and is the key event leading
to a dose related-increase in cell proliferationtli® nasal olfactory epithelium and to the

development of rat nasal tumours.

The toxicology profiles for the t-ESA, t-OXA, t-SAAnd s-ESA metabolites of acetochlor are
substantially different than that of parent acelochTherefore, the weight of evidence indicates
that the four environmental metabolites of acetocllon’t seem to pose a carcinogenic risk to
humans. Conducting chronic studies to provide &rréevidence of lack of carcinogenic potential
would require intensive resources and animal udatamouldn’t be justified.

The US EPA concluded that the t-ESA and t-OXA ddgtes “had distinct, different, toxicological
profiles from the parent” and that they “have tleneral structural and metabolic characteristics
that preclude them from being activated into cargens or to generate precursors to carcinogens.”
EPA concluded that these degradates “are not likelype carcinogenic” (US EPA 2004b and
2006b).

Metabolites with potential to exceed 0.11g/L only in exceptional cirscumstances (t-NCA)

Regarding the metabolite t-norchloro acetochlorCA\ short-term studies with this metabolite
were not performed. It was tested in four genotibxistudies (Table 13). It was not mutagenic for
the following strains of bacterial cellSalmonella typhimuriun{TA1535, TA1537, TA98 and
TA100) andEscherichia col(WP2P and WP2P uvrA) in both the presence andnabsef S9-mix.
Although a number of increases were observed whidwed some statistical significance, these
were not dose-related, nor reproducible in at least further experiment (two experiments in the
case of TA1535 with S9-mix) and were within histati control ranges. These results indicate a
lack of mutagenicity in the strain TA1535. Besideggative results were seen with the strain
TA100, which detects the same type of mutations tha strain TA1535.

When it was tested in am vitro mammalian cell mutation assay in L5178Y *fKmouse
lymphoma cellst-NCA was mutagenic in both the presence and abs&#n$8-mix. The maximum
concentration for testing was 50/ml (+ S9-mix), but it resulted in excessive levefl toxicity,
and the maximum concentration evaluated for mufaeguency was 40Qg/ml in the first
experiment and 450g/ml in the second experiment. The maximum coneéptrs gave survival
levels relative to the solvent control of 44% (w8B-mix) and 36% (without S9-mix) in the first
experiment, and 19% (with S9-mix) and 36% (with@#%-mix) in the second experiment. The
increases in mutant frequency, although small (leas 3 times control values), were statistically
significant, showed a general dose relationshipreweproducible and were associated with
increases in both large and small mutant colony bers In the presence of S9-mix, the dose
relationship was less clear than in the absen&@9ahix and the maximum increase was within the
historical control range of values.
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In thein vitro mammalian chromosome aberration assay in cultbuedan lymphocytes negative
results were observed with and without S9-mix, tieeximum inhibition of mitotic index at high
dose levels was 43% (-S9-mix) and 34% (+S9-mix).

With regard toin vivo genotoxicity studies, a micronucleus test was peréal in treated mice by
single oral gavage. Negative results were obtained.

The highest dose level tested (1250 mg/kg) repteska maximum tolerated dose (MTD) based on
patters of clinical signs and lethalities over fdaly observation period Additionally, 2/12 high €os
(1250 pg/kg) animal was humanely killed showing clinicars, that included reduce stability,
decreased activity, circling, head twisted to orde sand irregular breathing. However, in the
preliminary toxicity test, to select the dose levéd be used, at the dose level of 2000 mg/kg
adverse clinical signs were observed, includingrelesed activity, reduce righting reflex and
reduced breathing rate and 3/7 animals were hump&iiked.

Following initial assessment of two thousand pofgohatic erythrocytes, a small but statistically
significant increase in the incidence of micronatdel polychromatic erythrocytes was observed for
animals treated at 12%Q/kg at the 24 hour sampling time. As this value wathin the Laboratory
control range, the biological relevance of thisdiilg was unclear. To further investigate the
biological relevance of this finding, it was deadd¢o increase the size to five thousand
polychromatic erythrocytes. Following analysis ofef thousand polychromatic erythrocytes, no
statistically or biologically significant increasesthe incidence of micronucleated polychromatic
erythrocytes, compared to the control values, veexen in any metabolite t-NCA treated mice at
any dose level or sampling times studied.

Table 13 Summary of genoxicity studies with t-norchloretozhlor t-NCA.

TEST SYSTEM DOSAGE RESULTS COMMENTS REFERENCE
Bacterial plate | S. typhimurium | 1% and 2° Negative in S. | Citotoxicity was Callander, R.D., 2002 (lIA,
incorporation | TA98, TA100, experiments | typhimurium observed at highest| 5.8.1.5/01, CTL/YV4899, ZE-
mutation assay TA1535, (xS9) and % | (TA98, TA100, | dose levels 2001-223)

TA1537, and experiment | TA1537 and
E.coliWP2P and| (+S9) Only in| TA1535) and E|
WP2P uvrA TA1535: coli (WP2P ang
S9 from livers of | 100, 200, 500, WP2P uvrA)
rats induced with| 1000, 2500 | (£S9).

a combination of| and 5000
phenobarbitone | ug/plate

andp-

naphthoflavone
In vitro L5178YTK™ |1%and 2° Positive £S9). | No cytotoxicity was | Clay, P., 2002 (lIA, 5.8.1.5/02,
mammalian mouse lymphomaexperiments: | (Associated observed, but 500 | CTL/VV0234/Regulatory/Report
gene mutation | cells 100, 200, 300, with increases | pg/mL ¢S9)
assay S9 from livers of | 400, 450 in both large | resulted in excessive

rats induced with| pg/mL &S9). | and small levels of toxicity.

Arochlor 1254 mutant colony

numbers). The
response neve
exceeded 3
times the
control values.
The dose
relationship
was less clear
with S9-mix.
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In vitro Human 1 Negative £S9) | The maximum Fox, V., 2002a (lIA, 5.8.1.5/03,
mammalian lymphocyte experiments inhibition of CTL/SV1038/Regulatory/Report
chromosome | cultures. (£S9): mitotic index at
aberration S9 from livers of | 750, 500 and high dose levels
assay rats induced with| 50 pg/mL was 43% (-S9) and
combined 3h treatment 34% (+S9).
phenobarbital an 1(189).
naphthoflavone. | 2 exp:
600, 250 and
50ug/mL
3 h treatment
(+S9)
250, 200, 100
and 2%g/mL
20h treatment
(-S9)
In vivo Bone marrow Single dose | Negative No cytotoxicity was| Fox, V., 2002b (IIA, 5.8.1.5/04,
mammalian cells from male | level of 312, observed. CTL/SM1039/Regulatory/Report
chromosome | and female 625 and 1250 In the preliminary
aberration CD- mice. mg/kg bw by toxicity test at 2000
assay oral gavage. mg/kg, 3/7 animals
(micronucleus Bone marrow were humanely
test) samples at 24 killed.
and 48 h.
In the micronucleous
test 2/12 animals
treated at 1250
mg/kg (MTD based
on patterns of
clinical signs and
lethalities over 4
day) was humanely
killed.

Therefore, positive results for t-NCA were seerthain vitro mammalian gene mutation assay in
L5178Y TK"” mouse lymphoma cellst§9), associated mainly with increases in the nunalfer
small mutant colonies, which are generally congddo be indicative of chromosomal damage. In
the presence of S9-mix, the dose relationship ess ¢lear than in the absence of S9-mix and the
maximum increase was within the historical contesige of values. Nevertheless, this clastogenic
activity was not confirmed in either thm vitro chromosomal aberration assay of human
lymphocytes using comparable concentrations oniim &ivo mouse micronucleous assay up to the
limit dose of 2000 mg/kg. The relevance, if anytho$ positive finding is unclear but is of doubitfu
significance since the parent compound is clasticgencultured human lymphocytes vitro and

the response was not expressed in whole animal Immoflee weight of evidence suggests that t-
NCA is not a clastogenic agantvitro andin vivo.

Therefore, according to the results obtained, tkeéabolite t-NCA doesn’t seem to have genotoxic
potential. Besides, t-NCA will not be frequent irogndwater at levels > 0.1 ug/l when acetochlor
is applied under GAP.

41.2 Human information

In an article by Coleman et al., 2000, the produrctf the metabolite EMA (mentioned as MEA)
with the capacity of undergoing transformation tquenone imine is possible for humans. Human
liver microsomes metabolize acetochlor to CMEPA aimilar rate to that of rat liver microsomes
and subsequent metabolic rates of CMEPA to EMA €hyl-6-ethylaniline) with human liver

microsomes exceed those of rat liver microsomeggesting that, even though it's a minoritary
pathway, the formation of reactive metabolites doatcur in humans. The cytochrome P450
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isoforms responsible for human metabolism of addtwcare CYP3A4 and CYP2B6 (see Figure 4
in section 4.10.4.1).

Although nasal tissue was not included in the Calerat al. (2000) study, the data indicate that
human liver has the potential to produce EMA, augllaly carcinogenic metabolite of acetochlor,
which would be available to all organs via the aiatory system. Therefore, via the alternate EMA
pathway for quinoneimine formation humans havepibtential to metabolize acetochlor to reactive
intermediates with carcinogenic potential secondaryoxidative damage and induction of cell
proliferation (see Figure 3 in section 4.10.4.1).

4.1.3  Summary and discussion on toxicokinetic

See chapter 4.1.

4.2 Acute toxicity
Table 14: Summary table of relevant acute toxicity studies
Acute Oral
Method Observations Results Reference
The study is pre- Mortality: deaths occurred between 1 and 2 daysfpeatment. | LDsg Branch,
guideline Table 14.1 females: D.K,,
GLP: Yes Number of deaths 1929 mg/kg | 1982a
Study acceptable Dose level (mg/kg bw Male | Female (966-2489)
SpragueDawley albing | 1600 0/5 | 2/5 LDso males:
rats 2172 2/5 [ 2/5 2389 mg/kg
5/sex/dose 2947 4/5 | 5/5 (1873-3032)
] 4000 5/5 5/5 H302
15-days observation — —
) Clinical signs: R22
Single doses of 1600, L . . .
= Salivation, lethargy and ptosis, each of which ocel in at
2172, 2947 and 4000 : ;
. least 22 animals in all treated groups.
mg/kg bw of undiluted . X
. = Ataxia, tremors and convulsions. 5/6 rats that &aléast one
test material S : .
L % of this clinical signs died on test.
Purity: 96.3% * Diarrhea, red nasal discharge and bloodlike matariarine
were observed in 8, 6 and 3 animals respectively.
Guideline: US EPA- | Mortality: Animals of the three high dose levelgdiiduring day 2 | p., Cummins,
81-1 (corresponding tpt0 6. females: H.A.,
OECD 401 and B1) | Table 14.2 4015 mg/kg | 1986a
GLP: Yes Dose level (mg/kg bw Number of deaths (3258-
Study acceptable Male | Female 4772)
CD rats 2324 0/5 | 0/5 LDso males:
3000 1/5 1/5 4238 mg/kg
S/sex/dose 3873 1/5 [ 2/5 (3384- 5092
15-days observation | | 5000 4/5 | 4/5
' ' -1 = In surviving and decedent animals: lethargy, p#éogpn,
mg/kg bw prepared in diarrh hunched livati d d
maize oil iarrhoea, hunched posture, salivation and ungrdome
L . appearance.
Purity: 89.9-91.5% = | Motor activity in all animals during day 1. Thigngisted in
a number of cases during day 2 and up to day &tirdeath.
= Less frequently observed signs: ataxia, muscle dreand
breathing irregularities.
= Recovery complete on day 2 in animals treated 2324
mg/kg.
= The majority of surviving animals treated at theethhighest
doses appeared with symptoms throughout a largeopdne
observation period and the recovery was not completall
this rats until day 12.
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Acute Inhalation

Method Observations Results Reference
Guideline: US EPA- | Table 14.3: Atmosphere analysis LCso> 3 Bechtel,
81-3 (corresponding to[™ \mAD % particles | % particles mg/L /4h C.L. 1988
OECD 403 and B2) (um) <10pum <1lpm
GLP: Yes 21 99.6 9.4
Study acceptable Mortality: No mortality occurred
Spraguebawley albing Clinical signs:
rats » Salivation and perinasal wetness was observed anahals
5/sex/dose during exposure.
14-days observation | = Immediately after exposure: only perioral wetness woted
Whole body inhalation b_ut this symptom disappeared on day 1. No ot.hermtgx
using an exposure signs were registered throughout the post-expgseried.
chamber
Analytical
concentration: 3
mg/L/4 h aerosolised
(highest attainable
mean analytical
concentration)
No vehicle was used
Purity: 92.5%
Guideline: US EPA- | Table 14.4: Atmosphere analysis LCse: 3.99 | Brammer,
81-3 (corresponding to Analytical Inhalable Respirable mg/L/4h A., 1989
OECD 403 and B2) conc. MMAD | ontents (%) | contents (%) (3.57-
GLP: Yes (mg//ah) | MM | (<15um AED) | (<2.5um AED) 4.46mg/L)
Study acceptable 1.81 3.42 98.73 28.42 for female
APFSD albino rats 3.57 3.32 98.40 31.54 rats and
i 4.46 3.43 98.65 28.52 LCso> 4.46
14-days observation Mortality: mg/L/4h for
Exposure: nose only | “,"1 g1"mg/L: no deaths. male rats
Analytical = 3.57 mg/L: no deaths. H332
concentration = 4.46 mg/L: 4/5 females on day 3. Remaining female &/5| H335
(aerosol): male were killed in extremis on days 3 and 8 respaly due | R20
- 1.81 mg/L/4 hours: 5 to severity of clinical effects observed. R37

females

- 3.57 mg/L/4 hours: §

females

- 4.46 mg/L/4 hours: §

males/5 females
No vehicle was used
Purity: 89.4%

Clinical signs:
Consistent with neurological effects and respinratoact irritancy

(possibly caused by deposition of the test companritie upper
respiratory tract) in all treated groups.
During exposure:
= Salivation, lachrymation and test substance ardgbedsnout
in all test groups (persisted in some animals &@osure).
= Deep breathing that subsided after exposure andthals.
= Reduced rate breathing and intermittent tail eoectihat
subsided after exposure observed in the animatheftwo
highest doses
After exposure:
= Abnormalities associated with confinement were seeall
animals.
= Neurological effects were seen in all test groups.
= Abnormal respiratory noise:
-4.46 mg/L/4h: 1 male on days 1-3. 3 females on Ha
two of them recovered on day 2 and the other ondagr.
-3.57 mg/L/4h: 3 females on day 1 that persistednia of
them until day 2.
-1.81 mg/L/4h: 1 female on day 1.
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Maintenance period:
= Shaking (persisted in a few animals until day @hat two
highest doses)
= Reduced activity (persisted in a few animals uddy 11 at
top dose level)
= Splayed gait (until day 8 in a few animals at thwe highest
doses).
= Lachrymation: subsided on day 3 in males and on2lay
females at 4.46 mg/L/4h and on day 1 at 3.57 m&yL/4
= Salivation: subsided completely on day 4 in maled @n day
3 in females at 4.46 mg/L/4h and on day 2 at 3.§/.mh.
= Hyperaemia observed in 5 males on day 3 (persistede of
them until day 4) at 4.46 mg/L/4h.
= Abnormal respiratory noise at 4.46 mg/L/4 h in llenfaiom
day 12 until the end of the study.
= Mucoid nasal discharge:
-4.46 mg/L/4h: observed in 5 males on day 2 thasiped
until day 3 in 4 animals and until day 4 in the estlone.
Besides in 1 female on day 2 that subsided theaftay.
-1.81 mg/L/4h: in 1 females days 2-3.
Bodyweights:| on day 2. Only the animals exposed to the lowest
concentration reached a final bodyweights simiacdntrols.
Guideline: US EPA- | Table 14.5 Atmosphere analysis: LCs0>2.07 | Duerden,
81-3 (corresponding tp Aerodynamic particle size distribution (% by mg/L/4h L., Lewis,
OECD 403 and B2) | | MMAD weight in range) H335 R.W., 1990
GLP: Yes (um) Size range 3.5 1.55um | Size range< 1.55um R37
Study acceptable 1.27 37.2 62.7
APfSD albino rats Mortality: No deaths occurred.
5/sex/dose —g_CIinic.aI Sl ns. . , . . iy .
14-davs observation Consistent primarily with mild respiratory tractiiancy (possibly|
y caused by deposition of the test compound in th@eup
Analytical During exposure
concentration: 2.07 = Wet fur, salivation, auditory hypoaesthesia, lachation in
mg/L/4 hours (aerosol)  all animals.
(maximum attainable | = Increased breathing that subsided after exposuseotserved
concentration) in all animals.
No vehicle was used | After exposure:
Purity: 90.4% = Shaking, salivation and lachrymation that subsidiedng day
1in all animals.
= Mucus secretion from nose in 4 males on day 1 which
persisted in two of them until day 2.
= Abnormal respiratory noise was present in 5 maled a
females on day 1 and persisted in 4 males and 2lésnon
day 2.
Maintenance period
= Abnormal respiratory noise persisted in 3 maled daty 4, 5
and 6 respectively and until day 3 in 1 female.
Acute Dermal
Method Observations Results Reference
The study is pre- Mortality: occurred on days 2-4 post-treatment @xame female| LD s Branch, D.
guideline at top dose level that died day 21. combined: | K., 1982b
GLP: Yes Table 14.6 4166 mg/kg
Study acceptable Dose level (mg/kg bw Number of deaths b (3583 -
New Zealand Whit Male | Female 4745mg/kg)
anbits G IEE ) 2500 0/4 | 0/4 LD s for
' . 3536 0/4 | 1/4 females:
14-days observation | 5000 4/5 | 5/5 3856 mg/kg
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Undiluted test material bw

was held in place by 4n\ overt difference in susceptibility between arsnavith
occlusive wrap | abraded and intact skin at the two lower doses.
removed after 24 hours,  conyulsions, tremors, ataxia, bruxism, salivatiomd a

Clinical signs:

5000 mg/ kg bw to 5 prostration were observed as symptoms of systeoxicity.
animals/sex (all At least two of these abnormalities occurred inheat the
animals with skin animals that died.

abraded) = Erythema occurred in each rabbit and was mostlgmes! in

2500 and 3536 mg/kg the first three days after exposure.

bw to 4 animals/sex | = Edema occurred in at least one animal of each seaeh
(two animals per group  dosage observes early in the study.

with skin abraded) = Epidermal desquamation was observed in 3/4 anissadsat

Purity: 96.3% 2500 mg/kg bw from day 6 until the end of the study

Guideline: US EPA- | Mortality: no deaths occurred. LDgo> 2060 | Cummins,
81-2 (corresponding o Clinical signs: mg/kg bw | H. A,,
OECD 402 and B3) | = Pigmented orbital secretion and loss of corneatdusbserved 1986b
GLP: Yes in two animals on days 2 and 3. The recovery wasptete

Study acceptable on day 4.

= Well defined erythema and exfoliations observed aith
animals during days 2 to 4 or on days 4 and 5 misedy.

CD strain rats.
15-days observation
Material applied by an
occlusive dressing
removed after 24 hours
2060 mg/ kg bwto 5
animals/sex

Purity: 89.9-91.5%

421 Non-human information

4.2.1.1 Acute toxicity: oral

LDso for females: 1929 mg/kg bw (966-2489). 4fdor males: 2389 mg/kg bw (1873-3032) based
on Branch (1982a) study.

LDsofor females: 4015 mg/kg bw (3258-4772). 4gllor males: 2389 mg/kg bw (3384-5092) based
on Cummins (1986a) study.

4.2.1.2 Acute toxicity: inhalation

LCso > 3 mg/L /4h(highest attainable concentration) based on Be¢h®&8) study.

LCso= 3.99 mg/L/4h (3.57- 4.46mg/L) for female rats &k, > 4.46 mg/L/4h for male rats based
on Brammer (1989) study.

LCso > 2.07 mg/L /4R highest attainable concentration) based on Dueadér_ewis (1990) study.
4.2.1.3 Acute toxicity: dermal

LDso combined: 4166 mg/kg bw (3583 - 4745mg/kg bw) &bds, for females: 3856 mg/kg bw
(Branch, 1982b).

LD5p> 2060 mg/kg bw (Cummins, 1986b).

4.2.1.4 Acute toxicity: other routes

No data available.
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4272 Human information

No data available.

4.2.3 Summary and discussion of acute toxicity

See section 4.2.4.

4.2.4  Comparison with criteria

It was concluded at the TC C&L in November 1997 twtclassify acetochlor for acute oral
toxicity. However, based on the lowest reportedi@aual LDy, value of 1929 mg/kg (966-2489
mg/kg) in female Sprague-Dawley albino rats, addtwcshould be classified as Xn; R22 (Harmful
if swallowed), according to DSD criteria (oral kdyuidance values from 200 to 2000 mg/kg bw)
and as Acute Tox. 4 - H302 (Harmful if swallowedgcording to CLP (oral LE guidance values
for this category from 300 to 2000 mg/kg bw). THere the existing Annex VI entry should be
changed accordingly.

The existing classification of acetochlor with R2ems appropriate as the acute inhalatiogy LC
was 3.99 mg/L/4h (3.57- 4.46 mg/L) for female anelager than 4.46 mg/L/4h for male APfSD rats.
Therefore, acetochlor should be classified as R20Or(ful by inhalation) according to DSD criteria
(LCso guidance values from 1.0 to 5.0 mg/I for particed#herosol), and as Acute Tox. 4 - H332
(Harmful if inhaled) according to CLP (lsgguidance values for this category from 1.0 to 5¢Jim
for dust/mist).

At the TC C&L it was agreed not to classify acetocHor acute dermal toxicity. LE) values for
dermal toxicity were above the threshold value @@ mg/kg bw for triggering classification and
labelling in both DSD and CLP. Accordingly no acufassification is proposed for the dermal
route.

4.2.5 Conclusions on classification and labelling

DSD: Xn; R20/22.
CLP: Acute Tox. 4 - H302; Acute Tox. 4 - H332

4.3 Specific target organ toxicity — single exposure (BOT SE)

The available data indicate that acetochlor do¢si@ed to be classified for specific target organ
toxicity, with the exemption of respiratory tragtitation (see 4.4.3).
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4.4 [rritation

44.1

Skin Irritation

Table 15: Summary table of relevant skin irritation studies

Method Main results Remarks Reference
The study is pre- Table 15.1: Individual and mean skin irritatiorThe study is considered Branch,
guideline scores unacceptable: D.K., 1982c
GLP: Yes Erythema score = Besides intact skin, abraded
Study unacceptable Animal 112 13141516 skin was used.
* After 24 h 00100 110 = The period exposure was R4
After 72 h o(0|O0| 0| 2| O .
New Zealand White | | Irritation Index | 0.17 hours instead of 4 hours.
rabbits Edema score = The animals were not
6-days observation Animal 112 |3|4|5|6 examined at 48 hours.
After 24 h 0|0| 0] 0] O] O
3 animals/sex After 72 h 0|0l 0| O| O] O
0.5 ml of undiluted Irritation Index | O
test material applied )
by an occlusive wrag At day 6 (end of the study) epidermal
to 2 intact and 2 desquamation was observed at all four sited of
abraded sites of each the three rabbits.
animal and removed
after 24 hours
Purity: 96.3%
Guideline: US EPA- | Table 15.2: Individual and mean skin irritatipn= Necrosis was present in ondarlow, A.,
81-5 (corresponding| scores: animal after 4 days and Ishmael,
to OECD 404 and Erythema score subsequent examination | J.E., 1989
B.4) Animal 1 |2 [3 |4 [5 |6 revealed a thickened area|of
GLP: Yes After24h|3 |4 |4 |3 | 2| 3 grey/brown coloured skin
After48h | 3 4 4 3 2 2 which was described as
Study acceptable After72h[3 |4 [4 [ 2 [ 1] 2 eschar. Cracking of the area
6 male New Zealand| | Mean score 3.00| 4.00| 4.00| 2.67|1.67] 2.33 was observed with intact
White rabbits Overall mean score: 2.95 skin beneath.
32-days observation Animal Edemg Scor§ 7 5 6 = Slight to extreme skin
0.5 ml of undiluted | [After2ah| 4 [ 4 |4 [ 2 [ 2 | 2 thickening was still presen
test material applied| | After48h|[4 [4 |4 [ 2 [ 1 | 2 in 4 animals until day 29.
by an occlusive After 72 h| 4 4 4 2 1 1 = Increased hair growth at
dressing removed Mean score 4.00( 4.00| 4.00| 2.00| 1.33| 1.67 the application site was
after 4 hours Overall mean score: 2.83 also observed in 5 animals

Purity: 89.4%

5 animals were killed
on day 29

Acetochlor caused severe inflammatory
irritation and superficial tissue damage, or
eschar. This response regressed over a 20 {
day period but recovery was not complete.
Subsequent histopathological evalutation
revealed minimal sub-epithelial fibrosis in or
animal, minimal focal or multifocal acanthos
and inflammatory cell infiltration in three
animals and marked hyperplasia of hair
follicles in all six animals. In the conclusion ¢

0 30

)

f

between days 14 and 29.

Five animals showed
erythema (range of scores
from 1 to 4) after 14 days.
Erythema persisted in one
animal after 18 days (scor
1). In other animal
erythema persited until da
29 (score of 4 at day 18,

score 3 at day 21 and scor

2 at day 29).

12

this study acetochlor was classed as corrosiveq3 15
to rabbit due to lack of reversibility. R38

(*) Studies performed according to the USA Federal Himes Substances Act (US-FHSA) may be used for
classification purposes although they deviate @irtbtudy protocol from the OECD TG 404. They dd include a 48-
hour observation time and involve a 24-hour testenia exposure followed by observations at 24 hemat 72 hours.
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Moreover, the test material is patched both onddataand on intact skin of six rabbits. Studies lgw@ae terminated
after 72 hours. In case of pronounced responsie at2 hours time point an expert judgement is ege to whether
the data is appropriate for classification (Guidaan the Application of Regulation (EC) No 1272/200

4.4.1.1 Non-human information

See table above.

4.4.1.2 Human information

No data available.

4.4.1.3 Summary and discussion of skin irritation

In Barlow and Ishmael (1989) skin irritation stugty rabbits, the overall mean score following
grading at 24, 48 and 72 hours were 2.95 for ergthand 2.83 for edema. Well defined erythema
(score of 2) persisted in one animal until day &8ditional observations included desquamation,
thickening and hardening of the skin. Slight toremte skin thickening was still present in 4
animals at the end of the study. Increased hawvilrat the application site was also observed in 5
animals between days 14 and 29. Necrosis was pgrigsene animal after 4 days and subsequent
examination revealed a thickened area of grey/brosoured skin which was described as eschar.
Cracking of the area was observed with intact bkineath. Histopathological examination revealed
minimal sub-epithelial fibrosis in one animal, nmval focal or multifocal acanthosis and
inflammatory cell infiltration in three animals amdarked hyperplasia of hair follicles in all six
animals.

In Branch (1982c) skin irritation study in rabbiepidermal desquamation was observed at day 6
(end of the study) in three animals.

In Branch (1982b) acute dermal toxicity study itsrepidermal desquamation was observed in 3/4
animals/sex at 2500 mg/kg bw from day 6 until thd ef the study.

In Cummins (1986b) acute dermal toxicity in ratsliveefined erythema and exfoliations were
observed at 2060 mg/ kg bw in all rats during days 4 or on days 4 and 5 respectively.

In Johnson, (1981) 21 days dermal repeated doseitjostudy in rabbits (see data in section

4.7.1.3), signs of dermal irritation were foundalitused doses: 100, 400 and 1200 mg/kg bw/day.
Erythema and edema (score>2), atonia, desquamationaceusness, fissuring, eschar and
exfoliation persisted until day 14 in animals witbt abraded skin. Histopatologic evidence of
dermal irritation was also noted in all treatmembups of animals with not abraded skin:

inflammatory cells in dermis (at 100 mg/kg bw/dagjicroabcess formation and necrosis of the
epidermis junction (at 400 and 1200 mg/kg bw/dayxer and epidemolysis (at 1200 mg/kg

bw/day), hyperkeratosis and acanthosis (at all tiosss).

In Leah (1989) 21 days dermal repeated dose tgxatitdy in rats (see data in section 4.7.1.3)
irritation signs were observed in the preliminatydy. Dermal applications with the undiluted test

material caused severe signs of erythema and etteallarats at 1000 and 500 mg/kg bw/day. At

1000 mg/kg bw/day treatment was discontinued in twales after two days due to observed
necrosis in both animals. At 500 mg/kg bw/day treait was discontinued after three days due to
severity of the irritation. At 100 mg/kg bw/day nevdte to severe irritation and desquamation in
two males were observed. Dermal applications whin test material diluted in olive oil caused

severe signs of erythema and edema at 1000 andh§@ bw/day. Moderate to severe irritation

was observed at 100 and 10 mg/kg bw/day. Desquamatas observed in some animals at all
doses (1, 10, 100, 500 and 1000 mg/kg bw/day).
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4.4.1.4 Comparison with criteria

According to the classification criteria (3.2.2,7Annex | CLP): “Using the results of animal
testing the criterions for the skin irritant categare: (1) Mean value of 2,3 - < 4,0 for
erythema/eschar or for oedema in at least 2 o$t@deanimals from gradings at 24, 48 and 72 hours
after patch removal or, if reactions are delayeainfgrades on 3 consecutive days after the onset of
skin reactions; or (2) Inflammation that persiststie end of the observation period normally 14
days in at least 2 animals, particularly takingpiatcount alopecia (limited area), hyperkeratosis,
hyperplasia, and scaling; or (3) In some cases avtiere is pronounced variability of response
among animals, with very definite positive effemttated to chemical exposure in a single animal
but less than the criteria above.

According to the classification criteria (3.2.2.6Annex | CLP): “On the basis of the results of
animal testing, a corrosive substance is a substinat produces destruction of skin tissue, namely,
visible necrosis through the epidermis and intodéenis, in at least 1 tested animal after exposure
up to a 4 hour duration. Corrosive reactions apéigd by ulcers, bleeding, bloody scabs and, by
the end of observation at 14 days, by discoloradioa to blanching of the skin, complete areas of
alopecia and scars. Histopathology shall be corsit® discern questionable lesions”.

In Barlow and Ishmael (1989) skin irritation studygcrosis was present in one animal after 4 days.
There are doubts concerning the interpretatiornisf éffect as no information related to the nature
or extent of the necrosis reported is availabldas8guent examination revealed a thickened area of
grey/brown coloured skin which was described akasdcCracking of the area was observed with
intact skin beneath. Other significant dermal d¢Hewere still present at the end of the study;
however, they don’t fully fit the corrosion critarin 3.2.2.6.1, Annex | CLP.

Although corrosive reactions have been observdhntow and Ishmael (1989) skin irritation study
and in the 21 days dermal studies, the global ewalu of the data leads us to believe that
acetochlor is not a corrosive substance, givendble of any corrosive reaction in other relevant
studies (acute dermal studies, skin sensitisatiatiess or eye irritation studies). However, dat ar
complex and some kind of borderline. Considerirgttitality of information, the overall weight of
evidence does not appear sufficient for classidieetochlor for skin corrosion. It rests with RAC to
decide a final conclusion regarding this issue.

The existing classification with R38 agreed at @ C&L in November 1997 (see section 8
Annexes) seems appropriate to the MSCA. In Barlad lshmael (1989) skin irritation study, the
overall mean index score was greater than 2.3 (@©tR) (DSD) for erythema and for edema, and
inflammation persisted until day 29 in at least @vomals. Considering the results obtained in this
study, acetochlor should be considered as anritria skin according to both CLP and DSD
classification systems. Consequently, acetochloulshbe classified as Xi; R38 (irritating to skin)
according to DSD and as Skin Irrit. 2 - H315 (causidn irritation), according to CLP Regulation.

4.4.1.5 Conclusions on classification and labelling

DSD: Xi; R38.
CLP: Skin Irrit. 2 - H315.
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4.4.2 Eye Irritation
Table 16: Summary table of relevant eye irritation studies
Method Main results Remarks Reference
The study is pre-guideline| Table 16.1: Individual and mean eye The score of rednesy Branch, D.K.,
GLP: Yes irritation scores and oedema of the | 1982d
Study acceptable Ocular _ _ conjunctivae was
¢ b - lesions | COMUNCtVae |\ ividual presented as whole
9 New Zealand White ; 3 5T73 (60% of the
rabbits (5 females/4 males [Time post | 24 | 48 | 72 | mean score ; .
instillation | h | h | h conjunctivae score
The treated eye of one 11 4] 21 0 2 corresponds to
group (2 females/1 male) 2l 21 01l o 0.66 redness and a 40%
was rinsed 25 second aftef 3l o[ o0 o0 0 corresponds to
exposure. Rabbit (4] 2 | 0| O 0.66 chemosis).
The treated eye of anotherf | number |5] 2 | 0| 0 0.66 = Only the rabbits with
group (3 animals/sex) 61 0] 0] 0 0 unwashed eyes were
remained unwashed after Overall mean score 0.66 taken into acycount fof
exposure No corneal or iridial involvement was the scoring of eye
0.1 ml of undiluted test observed in any of the animals. jrritation.
material Conjunctivae lesions appeared in 4 animals. a| irritation had
Purity: 96.3% subsided by the third
day after exposure.
Guideline:US EPA-81-4 | Table 16.2: Individual and mean eye Slight conjunctivitis | Pemberton
(corresponding to OECD | irritation scores resolved within 2 M.A. and
405 and B5) Mean scores for each days. Ishmael, J.E.,
GLP: Yes Effect rabbit (24, 48 and 72 1989
Study acceptable 1 2h°§r5)4 G
New Zealand White rabbits —
Conjunctival
(6 female) erythema 0.33| 0| O] 0] O (¢
0.1 ml of undiluted test Chemosis 0| g a o0 0o p
mat.erlal Corneal o lolol ol ol o
Purity: 89.4% opacity
Iris lesions 0] 0 O g 0 ¢
Overall mean score (conjunctival
erythema): 0.06

4.4.2.1 Non-human information

See table above.

4.4.2.2 Human information

No data available.

4.4.2.3 Summary and discussion of eye irritation

The only effect observed in the two acute eyeaitioh studies was slight conjunctivitis (overall
mean score not higher than 0.66) that resolvesmiidays.
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4.4.2.4 Comparison with criteria

The individual and group mean eye irritation scallesnot meet the criteria for classification as
irritating to the eyes according to CLP, (corngadaty or iritis score 1 or conjunctival redness or
edema score 2) and which fully reverses within the observatpaniod of 21 days).

The criteria for classification according to DS[2 atightly higher for corneal opacity (score equal
to or higher than 2) and for conjunctival rednesso(e equal to or higher than 2.5), consequently,
acetochlor does not fulfil either the DSD critefaa eye irritation. At the TC C&L it was also
agreed not to classify acetochlor for eye irritatio

4.4.2.5 Conclusions on classification and labelling

DSD: Not classified based on available data.
CLP: Not classified based on available data.

4.4.3 Respiratory tract irritation

4.4.3.1 Non-human information

See acute inhalation studies in Table 14.

4.4.3.2 Human information

No data available.

4.4.3.3 Summary and discussion of respiratory tradtritation

Irritation of the respiratory tract was observedvito acute inhalation toxicity studies:

In Brammer (1989) acute inhalation study, salivatamd lachrymation were observed in all test
groups. Deep breathing and reduced rate breath&isgseen during exposure. Abnormal respiratory
noise was present in some animals after exposutedaring the maintenance period in all test
groups. At 4.46 mg/L/4h abnormal respiratory naisg not completely subside until day 4 in
females and until day 3 in most males, but one malg affected from day 12 until the end of the
study. At 3.57 mg/L/4h abnormal respiratory noisaswobserved in 3 females on day 1 that
persisted until day 2 in one of them and at 1.81Lmg this effect subsided on day 1 in the only
female affected. Mucoid nasal discharge was obdeatd.46 mg/L/4h in 5 males and 1 female and
persisted until day 4 and 2 respectively. Hyperaewas observed in 5 males on day 3 (persisted in
one of them until day 4) at 4.46 mg/L/4h.

In Duerden and Lewis (1990) acute inhalation staftgr exposure at an atmospheric maximum
attainable concentration of 2.07 mg/L salivatior d@chrymation were observed during the first
day of the study. Besides, mucus secretion frone mass seen in 4 males on day 1 and persisted in
two of them until day 2. Abnormal respiratory nowgas also seen in 5 males and 3 females on day
1 and it did not subside completely until days @ 8nn males and females, respectively.

4.4.3.4 Comparison with criteria

Substances could be classified as irritating to rsspiration tract (R37) under DSD based on
positive results from appropriate animal tests.itResresults from appropriate animal tests may
include data obtained in a general toxicity test|uding histopathological data from the respirator
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system. According to the criteria for R37, condiBonormally leading to classification are
reversible and usually limited to the upper airways

Based on the available information, acetochlor khdwe classified as Xi; R37 (irritating to

respiratory system) according to DSD. Findings oles#® in Duerden and Lewis (1990) and
Brammer (1989) acute inhalation studies (lachryomatisalivation, mucoid nasal discharge,
abnormal respiratory noise and hyperaemia) areidemxl signs of reversible respiratory tract
irritation, probably due to the deposition of thestt material in the respiratory tract. This
classification was also agreed at TC C&L in NovemBO07. Similarly, according to CLP,

acetochlor can be classified for specific targgaartoxicity after single exposure (STOT SE Cat.3.
H335).

4.4.3.5 Conclusions on classification and labelling

DSD: Xi; R37.
CLP: STOT-SE Cat.3 - H335.

4.5 Corrosivity

See comments on charpter 4.4.1.
4.6 Skin sensitisation

46.1 Skin sensitisation

Table 17: Summary table of relevant skin sensitisation studie

Method Doses and main results Reference
The study is pre- Highest non-irritating concentration: 100%. Auletta,
guideline Induction Qhase: CS, 1983
GLP: No = Test group: 5 animals/sex treated with 0.2 mirafiluted material six hours

Study acceptable per day, three days per week for three weeks.

Modified Buehler test Negative control: 5 animals/sex treated with saline

Hartley albino guinea" Positive control: 5 animals/sex treated with 2,ditddochlorobenzene (DNCB)

pigs Challenge phase:
No vehicle was used™® 2 weeks after the final dose, 0.2 ml of undilutest substance was applied for
Purity: 96.3% six hours to previously untreated areas of testgmimals and to 3-naive

animals/sex (irritation control group).

= DNCB and saline was applied as similar as indugioase to the animals of
positive and negative control groups

= DNCB was too applied to a new group of 3 animals(pesitive irritation

control).
Table 17.1
. Reading A”i”.“?"s WiFh

Type of test Material . positive skin

time (h)

response

negative control | saline 24 0/10

48 0/10
positive control DNCB 24 10/10

48 10/10
positive DNCB 24 0/6
irritation control 48 0/6
test acetochlor 24 10/10

48 10/10
irritation control | acetochlor 24 1/6

48 0/6
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No deaths were observed during the study. Alldeghals showed positive
responses at 24 and 48 hours after challenge.
Result: H317; R43

Guideline: US EPA | Table 17.2: Dosing scheme of Acetochlor in the Megon and Kligman test | Botham,

81-6 (corresponding P.A., and
to OECD 406 and Induction intradermal Ishmael,
B6) injection (0.05-0.1 ml) Test Control J.E., 1989
GLP: Yes 1 FCA /corn oil 1:1 FCA /corn oil 1:1

Study acceptable 2 Test sample at 10% |rCorn oil

corn oil
Magnusson and 3 Test sample at 10% in|&CA/ corn oil 1: 1
. 1:1 prep. of FCA/ corn
Kligmann oil
Female Alpk Dunkin| | Induction topical | Undiluted test sample
Hartley guinea pigs | | application (0.2-0.3 ml)
(20 test- 10 control) | | Challenge(0.05-0.1 ml)
Purity: 89.4% Undiluted test sample Undiluted test sample
Test sample at 30% |rifest sample at 30%
corn oil corn oil

Maximisation Test of

=]

One test animal was killed prior to challenge dua prolapsed rectum (no
treatment related). Results after challenge:
- 18/19 positive response in test animals with unddwsample (94.7% of
response).
- 13/19 positive response in test animals with a pdéparation of acetochlor
in corn oil (68%)
Result: H317; R43

46.1.1 Non-human information

See Table 17.

4.6.1.2 Human information

No data available.

4.6.1.3 Summary and discussion of skin sensitisati

In the modified Buehler test (Auletta, 1983) 10&rmals of the test group exhibited positive skin
response at 24 hours and 48 hours after challel@@d4 test material in induction and challenge
phases). No significant dermal response (only & skght erythema was observed in one animal
after 24 hours) were seen in the six irritationtodmnimals thus confirming the used concentration
was non irritant.

In the guinea pig maximisation test of Magnussod &figmann (Botham and Ishmael, 1989)
sensitisation response was seen in 18/19 animdl3y® of response) following challenge with
undiluted sample of acetochlor and in 13/19 anin@®%6 of response) following challenge with a
preparation with 30% of acetochlor in corn oil.

4.6.1.4 Comparison with criteria

Acetochlor is already classified under CLP as $&&ms. 1 — H317 (DSD, R43) on Annex VI to the
CLP regulation.

The existing classification with R43 agreed at @ C&L in November 1997 (see section 8
Annexes) seems appropriate. According to the D$tBria, classification is required (a response of
at least 30% of the animals for adjuvant test amdsponse of at least 15% of animals for non
adjuvant method).
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Sub-categories had been introduced in feAZP of CLP to the sensitisation endpoint. Accoggin

to CLP 3.4.2.2.1.1 skin sensitisers shall be diaskin Category 1 where data are not sufficiemt fo
sub-categorisation. However, according to CLP 34122, where data are suffiecient a refined
evaluation allows the allocation of skin sensisEto sub-category 1A, strong sensitisers, or sub-
category 1B for other skin sensitisers. Data on skinsitisation in guinea pigs following exposure
to acetochlor is considered to be sufficient faul-categorisation and animal test results meet the
criteria to allocate acetochlor into sub-categdBy(x 30% response at > 1% intradermal induction
dose, for GPMT of Magnusson and Kligman) and %% response at > 20 % topical induction dose
for Buehler test) (Table 3.4.4 of CLP).

Therefore, it should be classified as sensitismthé skin with Xi; R43 (May cause sensitisation by
skin contact) according to DSD and as Skin Sens. BIB17 (May cause an allergic skin reaction)
according to the™ ATP of CLP.

4.6.1.5 Conclusions on classification and labellin

DSD: Xi; R43.
CLP: Skin Sens. 1B - H317

4.6.2 Respiratory Sensitisation

No data on respiratory sensitisation available.
4.7 Repeated dose toxicity

4.7.1 Non-human information

4.7.1.1 Repeated dose toxicity: oral

4.7.1.1.1 Short-term oral toxicity studies

Table 18: Summary table of results form subcronic oral tiyicstudies (The values for
NOAEL/LOAEL are provided for information only. Theyave been agreed by a PRAPer Expert
Meeting)

Method Main results Reference

4 weeks dietary| 9600 ppm Broadmeadow,
study Mortality and clinical signs of toxicity: One matsf the high dose level A., 1985

Oral (dietary) group was killed in extremis on day 12 followingstained weight loss.

Specie: CD Rats This death was attributed to a congenital defecthef brain unrelated tp

(Sprague Dawley treatment. Five animals died during the blood saémgpin week 4 of

derived) treatment. Two of the deaths may be considerec tmdirectly associated

Guideline : No with treatment.

GLP: Yes Body weight development and food consumption (&iatilly significant)d

Purity: No specified Body weight gain (79.8 and 66.66% in males and femeespectively) and
y: P food consumption (41 and 25% in males and femaigseactively).
Groups: 10/sex/dose . .
_ Haematology: Decrease of packed cell of volumé, fa@moglobin, MCV
Dose levels: 0, 300, | ang MCH in both sexes.

600, 1200, 2400, Blood chemistry:
4800, 9600 ppm » Marked elevations iny-Glutamil transpeptidase activity and shorter
equivalent to: prothrombin times in both sexes (statistically #igant).
= males: 0, 33, 68,| = Plasma butyryl and acetyl cholinesterase activig Vower than controls
132, 267, 519, in females and higher than controls in males (taélly significant).
1012 mg/kg
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b.w./d

= females: 0, 35,
69, 139, 279,
539, 1081 mg/kg
b.w./d

Organs weight modifications

T Relative weight (statistically significant):

= Males: brain, kidney, liver, spleen and testes.
= Females: brain, adrenals, kidney and liver.

4800 ppm

Acceptable Body weight development and food consumption (&iatilly significant):
! Body weight gain (36.86 and 32.18% in males amdales respectively,
and food consumption (18 and 8% in males and fesmakgpectively)
Haematology (statistically significant): Lower o&gked cell of volume ir
males.
Blood chemistry:

» Elevations iny-Glutamil transpeptidase activity and shorter praoibin

times in both sexes (statistically significant).
» |Plasma butyryl and acetyl cholinesterase activity females
(statistically significant).

Organs weight modifications

T Relative weight (statistically significant):

= Males: brain, kidney, liver and testes

* Females: kidney and liver

2400 ppm

Body weight development and food consumption (&tatlly significant):
{ Body weight gain (24.74 and 22.98% in males amdales respectively|
and food consumption (10 % in males)

Blood chemistry:

= Shorter prothrombin times in males.

= Plasma butyryl and acetyl cholinesterase activitiemales.

Organs weight modifications:

T Relative weight (statistically significant):

= Males: brain, kidney and liver.

= Females: kidney and liver.

1200 ppm

Body weight development:l Body weight gain (7.5%) in malgs
(statistically significant).

Blood chemistry: Shorter prothrombin times in maléstatistically
significant).

600 ppm

Body weight development: Body weight gain (8%) in males (statistically
significant).

300 ppm

Body weight development:l Body weight gain (9.59%) in malgs
(statistically significant).

NOAEL

600 ppmin males (68 mg/kg bw/day) based on a shortethpoatbin times
and a decrease on body weight gain at 1200 ppri20d ppmin females
(139 mg/kg bw/day).

91 days dietary| Mortality and clinical signs of toxicity: No abnoahbehavioural signs wereAhmed, F. E.,

study observed and no animals died during the study. 1980a.

Oral (dietary) Haematology, blood chemistry and urinalysis: Sevefahe haematology,

Specie: CD Sprague | clinical chemistry and urinalysis parameters ingatbups were outside gf

Dawley rats. normal biological range but were considered uneelab treatment since

Guideline : No there was no underlying histopathology.

GLP: Yes

Purity: 91,3%
Groups: 30 sex/ dose
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Dose levels: 0, 800,

Table 18.1: Haematology and blood biochemistry data

gog%a?eor?tot(gpm o Dose level (ppm)
q ) Significant Males Females
" males: 0, 53, findng 0 800 | 2000/ 6004 O 800 2000 6040
134, 460 mg/kg
b.w./d Bw,91d(g) | 470 | 439* | 427* | 375*| 257 | 240* | 236* | 218*
= females: 0, 69,3,| | Food | 169 | 169 | 161 | 153 | 124 | 126 | 118 | 110*
163, 530 mg/kg Consumptlon,
b.w./d 91d (gv)
Hb, 91 d 144 | 146| 145| 138 146 140 14[613.5*
Comments: Opht | (g/dL)
thalmological ~exa) "o oo™ [ 150 | 141 | 1147 | 103 | 67 | 87 | 53 | 53
mination was  not |y
performed. sePTo1d |48 | 42 | 31 | 45 | 46 | 31¢| 37 | 30
Acceptable (IU/L)
Cholesterol, | 88 99 98 | 113+ | 99 106 | 99 104
91 d (mg/dL)
K,91d 56 |58 | 54 | 55| 56| 59| 6.0 | 6.0*
(mEg/L)
Total 05 | 04 | 06 |06* |06 | 05*| 06 | 06
bilirubin, 91
d (mg/dL)
Albumin, 91 | 47 | 46 | 44*|42* |45 | 43 | 42 | 44
d (g/dL)
LDH,91d | 392 | 412 | 410 | 426* | 517 | 534 | 480 | 475
(UL
Total protein | 7.2 7.1 6.8*| 6.7 | 7.2 7.1 6.9 | 6.7*
(g/dL)
* p <0.05, Dunnett’s test
6000 ppm
Bodyweight development and food consumption (dte#iy significant):d
Body weight (20.21 and 15.17% in males and femaéspectively) and
food consumption (9.46 and 11.29 % in males andfesrespectively).
Organs weight modifications(statistically signifidy
= Absolute weightiBrain in males and heart in both sexes.
= Relative weight Brain, kidney, liver and gonad in both sexes.
2000 ppm
Bodyweight development (statistically significant)Body weight (9.15
and 8.17% in males and females respectively).
Organs weight modifications (statistically signéfit):
= |Absolute weight: Brain in males
= T Relative weight: Kidney and gonad in females
800 ppm
Bodyweight developmenti Bodyweight statistically significant, (6.60 and
6.61% in males and females respectively).
Organs weight modificationst Relative weight statistically significant
brain (no dose-effect relation), kidney and gomatkimales.
LOAEL
The LOAEL was800 ppm(53.2 mg/kg/day for males and 69.3 mg/kg/day
for females) based on a significantly and dosetgdlalecrease in body
weight gain at this dose level and increase intivgaliver and gonad
weight.
13 weeks dietary| portality and clinical signs of toxicity: Two femes (1 of control and 1 of Broadmeadow,
study A. 1986a.

Oral (dietary)
Specie: Sprague

Dawley CD albino

20 ppm group) died during routine blood samplingecipsy and
histopathology of these rats did not indicate aigniicant contributory
findings.
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rats.

Guideline: OECD
408 (1981). FIFRA
(1983)

GLP: Yes
Purity: Not specified
Groups: 10 sex/ dose

Dose levels: 0, 20,
200, 2000 ppm
equivalent to:

= males: 0, 1.6,
16.1, 161 mg/kg
b.w./day

= females: 0, 1.9,
18.8, 192 mg/kg
bw/day

Comments:

= Ophthalmolo -gical
examina-tion was
not performed.

= Haematology and

2000 ppm

Bodyweight development and food consumption (dte#iy significant):d
Body weight gain (14.49 and 23.13 % in males andafes respectively
after 13 weeks of treatment (0-13 week) and foodsumption (8.85 an
10.49 % in males and females respectively) aftew&8ks of treatment (1
13 week).

Haematology (statistically significant):

= The haemoglobin concentration of males and thehesgyte count
(RCB) of females were slightly higher than controls

= The mean platelet counts males were lower thaodhtols.

Blood chemistry (statistically significant):

= |The brain cholinesterase activity (11%)

= tUrea and cholesterol plasmatic levels in both sexes
Organs weight modifications

T Relative weight statistically significant:

= Males: Liver, brain and kidney.

= Females: Liver, brain and spleen

200 ppm

Body weight development and food consumption (&iatilly significant):
{Body weight gain (7%) and food consumption (8.48finales after the
end period of treatment (0-13week).

clinical chemistry

NOAEL

were performed at
13 and 17 weeks.

200 ppm(16.1 and 18.8 mg/kg bw/day in males and femadspectively)
based on a significantly decrease in food consumphiody weight gain

Acceptable (14% in males and 23% in females) and increaseemelative liver weight

for both sexes and in the relative kidney weightmales at 2000 ppm.
119 days capsule 200 ma/kg b.w./day Ahmed. F. E.
study Mortality: 11 from 12 dogs (5 males and 6 femaldisy or were sacrificed 1980p

Oral (capsule)
Specie: Beagle Dogs
Guideline : No

GLP: Yes

Purity: 91.3%
Groups: 6 sex/ dose

Dose levels: 0, 25, 75
and 200 mg/kg
b.w./day

Acceptable

in extremis beginning at week 5, with no females surviving \Wgek 12
and only one male surviving from week 8 through 17.

Clinical signs of toxicity: emaciation, loss of agtipe, bloody diarrhea.
Some dogs showed proteinuria and hematuria, priynai month 2
(evaluations not performed later due to mortality).

Bodyweight development and food consumptibiBody weight (28.43 an
28.40% in males and females respectively) and fomtumption (72 an
66.79 % in males and females respectively) untékve of treatment.

Organs weight modifications: The only survivingraal had at the end g
the study an extremely high relative liver weigbtmpared to the controls.
Microscopic findings:

= Atrophy of the liver (1/6 male and 1/6 female).

= Fatty infiltration of liver (1/6 male and 2/6 fened

= Fatty infiltration of heart (1/6 female).

= Fatty infiltration of the kidney (2/6 males and 4é@nales).

= Thymus atrophy (4/6 males and 3/6 females).

= Hypocellularity of the bone marrow (3/6 males avél f2males).

* The dose level of 200mg/kg bw/day is too high d#omeaningful
toxicological evaluation.
75 mg/kg b.w./day

Mortality: One male died at week 11, with diarrtaal inactivity occurring
in the last weeks prior to death.

=

Bodyweight development and food consumptibrBody weight (12.8 an
14.89% in males and females respectively) and faodumption (3.9 an
8.7 % in males and females respectively), but tH&l not show an

statistically significant differences to the comtidowever, the bodyweight

gains at termination of the study were reducedgd@ 50% in males an
females respectively).
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Haematology: Significantly lowerdecrease of RCB count (9.719
haemoglobin concentration (10.06%) and haemato@it&%) in males.

Blood chemistry:

= Increase statistically significant of liver enzy®@&PT (228 and 215% i
males and females respectively). These levels eecethe upper limi
of historical controls.

= T LDH in males (statistically significant).

= Increase statistically significant of BUN in males.

Organs weight modification®: Relative weight statistically significant of

liver in both sexes (26 and 22 % in males and femagspectively) an
adrenals (40%) and spleen (34%) in females.

Microscopic findings:

= Atrophy in liver: 1/6 males

= Fatty infiltration in liver: 2/6 males

= Fatty infiltration of the kidney: 1/6 males.

= Thymus atrophy (1/6 males).

25 ma/kg b.w./day

Blood chemistry: Increase statistically significafiliver enzyme SGPT (9
and 90% in males and females respectively). Thegeld exceeded th
upper limit of historical controls.

Organs weight modificationstRelative weight significant of adrenals

(28%) and liver (27%) in females.

i}

[

LOAEL

Treatment-related effects were observed at all degels. These effect
were primarily an increase of SGPT and the relatietght of liver and
adrenals weights. Since differences from controbrewdetected at th
lowest dose level, the LOAEL for the dod25 mg/kg bw/day

13 weeks oral
(capsule)study
Specie: Beagle Dogs
Guideline : OECD
409 (1981), FIFRA
82-2 (1983)

GLP: Yes

Purity: Not specified
Groups: 4 sex/ dose

Dose levels: 0, 2, 10
and 60 mg/kg
b.w/day

Acceptable

60 ma/kg bw/day
Mortality: There was no mortality.

Clinical signs of toxicity:diarrhoea, mucus in the faeces, salivation, em
and vocalisation during defecation. This signs werlgserved moré
frequently from week 7 of treatment. Females wemremaffected thar
males.

Bodyweight development and food consumption: Deszreatatistically
significant in the bodyweight gain (32 and 40% irales and female
respectively). Decrease in the bodyweight gain elzserved from week
to the end of treatment. In females food consumptias reduced at weel
12 and 13.

Haematologyd RBC (13.51%),l haemoglobin concentration (9.2%) ahg
Htc (12.76%) in females after 12 weeks of treatment

Blood chemistry:
= Increase of liver enzyme SGPT activity statistigcaignificant after 12
weeks of treatment (142 and 104 % in males andlésmaspectively).
= Reduced plasma glucose concentrations statistisahificant in males
after 6 weeks of treatment (11.6%) and after 12kada males and
females (13 and 12.5% respectively).

Organs weight modifications: Increase relative \mkigstatistically
significant of liver in both sexes (13 and 17% irales and female
respectively).

10 mg/kq bw/day

There were no treatment-related effects

D

N

NOAEL

The NOAEL wasl0 mg/kg bw/daybased on a decrease in the bodywe
gain and an increase in the SGPT and relative hveight at 60 mg/kg

ght

bw/day.

Broadmeadow,
A., 1986b.

esis
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12 month capsule| 40 mg/kg bw/day Ahmed, F.E.,
study Mortality and clinical signs of toxicity: There weno mortality and no 1981.
Oral (capsule) treatment-related signs of toxicity were observed.
Specie: Beagle Dogs| Bodyweight development and food consumptiérBodyweight (13.24 and
Guideline: EPA: 17.52% in males and females respectivebfjodyweight gain (45.23 and
Proposed Guidelines| 54.46 % in males and females respectively) and fawdumption (11 and
for Registering 24 % in males and females respectively). Decreabedyweight gain more
Pesticides in the evident after weeks 24 and 28.
United States, 1978. | Blood chemistry
GLP: Yes Increase statistically significant of:
Purity: 94.5% = LDH: 10.45 and 18.68 % in males and females regpyt
Groups: 6 sex/ dose = SGOT: 90.10 and 55.54 % in males and females régplc
T » Cholesterol: 15.26% in males
gr?dsié)evmeglikg?, 4,12 Organs weight modifications (statistically signéfitt):
b.w./day = T Relative weights of liver (18%) and kidney (18%)males. Females
o ’ showed an increase in the relative weight of laed kidneys weight of
Acceptable 20 and 12% respectively, but without statisticallynificant.
= | Relative weights of testes (40.18%) in males.
= 1 Relative weights of adrenals (18%) in females.
Necropsy:
= Testicular atrophy: 6/6 males
= Liver fatty infiltration: 1/6 males.
12 ma/kg bw/day
Blood chemistry
Increase statistically significant of
» LDH: 14.18 in males.
= SGOT: 113.74 and 56.25 % in males and females ctsply.
» Cholesterol: 11.38% in males.
Necropsy:
= Liver fatty infiltration: 1/6 males.
4 ma/kg bw/day
Blood chemistry: Increase statistically significaritSGOT (52.68 %) and
cholesterol (11.15%) in males.
Organs weight modifications: Increase statisticalgnificant of weight
adrenals (31.66%) in females. No dose- related.
NOAEL
4 mg/kg bw/day based on liver fatty infiltration in males and riease
statistically significant in LDH, SGOT and cholestelevels in both sexes
at 12 mg/kg/day.
52 weeks oral| 50 ma/kg bw/day Broadmeadow,
(capsule) study Mortality: Two males and four females were killegitlveen weeks 39 andA., 1989.
Specie: Beagle Dogs| 51 of treatment period.
Guideline : OECD Clinical signs of toxicity with_several neurologicehange: dehydratior,
409 (1981) FIFRA pallor and emaciation, markedly increased of stibwain both sexes,
82-2 (1983) swaying or shaking of the head and body, stiffrezss rigidity of the hind
GLP: Yes limbs resulting in incoordination, ataxia and/ornaimal gait, hunched
Purity: 91% posture, tremor, hopping and flexor reflexes andggerated tonic neck
] reflex.
Groups: 5 sex/ dose , . - .
Bodyweight developmentt Bodyweight significantly during weeks 13-26

Dose levels: 0, 2, 10
and 50 mg/kg
b.w./day.

Acceptable

(11.45 and 23.62 % in males and females respeglivel

Food consumption: Decrease in food consumption. Peeiods of
inappetence were longer than those recorded foatimals of the othe
treated groups.

Blood chemistry:

= High levels of transaminases (SGPT, ornithine aasbatransferase

r

y-GT, alkaline phosphatase and/or SGOT).
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= Increase statistically significant of cholesteral males and decrea:
statistically significant of glucose in both sexes.

= Increase statistically significant in females ohgtha AChE (26% a
week 24) and BChE (24 and 33% at week 24 and F@&ctisely).

= High plasma urea and creatinine concentration®ih bexes.

Urinalysis: High urinary volumes associated witlwlspecific gravities
(indicative of renal toxicity).

Organs weight modifications (statistically signéfit):

= T Relative weights of liver (31.57 %) in males.

= | Relative weights of testes (33.86 %) in males.

= T Relative weights of adrenals (77.57 %) in females.

Necropsy:
= Gross pathological: cysts in kidneys (2/5 males &i8 females)
distension of the gall bladder, hepatic pallorkdgmph nodes, enlarge
adrenal cortex, pale mucosal and serosal surfddd® @astro-intestina
tract and mammary glands not thickened (indicaimgduced activity).
= Histopathological examination
 Kidney:
- Interstitial nephritis: 5/5 males and 4/5 females.
- Collecting duct and transitional cell hyperplasi#5 males ang
5/5 females.
- Chronic vasculitis: 4/5 males and 5/5 females.
- Cortical fibrosis: 4/5 males and 5/5 females.
- Dilatation of Bowman’s space: 4/5 males and 4/5dies
- Cortical atrofhy. 4/5 males and 5/5 females.
- Transitional cell hyperplasia: 5/5 males and 5fadtes.
- Lipofuchsin pigment in cortical tubules: 4/5 malesd 3/5
females.
- One female showed papillary necrosis and other lerfacal
necrosis.
« Brain (changes confined to the cerebellum):
- Degeneration of granular layer in vermis: 4/5 madesl 3/5
females.
- Depletion of Purkinje cells in vermis: 4/5 malesl &5 females.
- Demyelination and degeneration of granule cell axda¥b males.
» Testes
- Tubular degeneration: 5/5 males
- Maturation arrest: 5/5 males
- Spermatid giant cell: 4/5 males
- Hypospermia of epididymes: 5/5 males
* Liver
- Pigment in hepatocytes: 1/5 each, males and females
- Reduced glycogen in the liver in 4/5 males andfdfales.

10 mg/kg bw/day
Clinical signs of toxicity: Increase of salivatiommales.

Bodyweight development and food consumption: Slidgdrease of mean
body weight £ 7%) in females respect to the controls and food
consumption.

Necropsy:
= Kidney:
- Interstitial nephritis: 2/5 males.
- Chronic vasculitis: 3/5 males.
- Granuloma: 1/5 males.
= Testes
- Tubular degeneration: 4/5 males
- Hypospermia of epididymes: 2/5 males
e Liver

5

—

o

- Reduced glycogen in the liver in 2/5 males andfdales.
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2 mag/kg bw/day
Necropsy:
= Kidney:
- Lipofuchsin pigment in cortical tubules: 1/5 males.
* Testes
- Hypospermia of epididymes: 1/5 males
* Liver
- Reduced glycogen in the liver in 1/5 males
- Granuloma in the liver in 1/5 males and 1/5 females

NOAEL

The NOAEL agreed by a PRAPeR Expert Meeting wasgzkghbw/day
based on a decrease in food consumption and bodltvgain and change
in kidneys (interstitial nephritis, chronic vastiglj observed in males at 1
mg/kg/day. However, the dose level of 2 mg/kg bw/dshould be
considered as a LOAEL as it is observed the presehgranuloma in the
liver of 1/5 males and 1/5 females and glycogen nedsiced in the liver of
1/5 males.

own

Oral short-term toxicity studies in rats:

Studies were performed at 4 weeks, 91 days and eeksv Dose levels ranged from 2 to 1000
mg/kg/day. The main toxic effects observed werggaifscantly decrease in food consumption and
body weight gain and an increase on relative lweight. Increase in the brain and kidney relative
weight was recorded at 2000 ppm or above. The pieliarget organs are liver and kidney.

In the 4 weeks study shorter prothrombin time waseoved from 1200 ppm and marked elevations
in y-Glutamil transpeptidase activities were recordedmales from 4800 ppm. Besides, lower

packed cell of volume in males from 4800 ppm amdelocell haemoglobin in all animals treated at

9600 ppm were observed.

The NOAEL in the oral studies in rats was 16.6 rggiky (m) and 18.86 mg/kg/day (f) (200 ppm).

Oral short-term toxicity studies in dogs:

The studies were performed at 13 weeks, 119 d&syeeks, and 12 months. Dose levels ranged
from 2 to 200 mg/kg/day.

The main toxic effects seen in dogs_in 119 days BEhdveeks studies were a decrease in food
consumption and body weight gain, and an increaselative liver and adrenal weights. In 119
days study (Ahmed, 1980b) there was an increaS&6efT statistically significant that exceeded the
upper limit of historical controls from 25 mg/kgiddaRCB count, haemoglobin concentration and
haematocrite were significantly lower at 75 mg/ley/dand there was a statistically significant
increase of LDH and BUN in males at 75 mg/kg/dakeré were microscopic findings at 75
mg/kg/day in kidneys (fatty infiltration in 1/6 ned), liver (fatty infiltration in 2/6 males and
atrophy in 1/6 males) and thymus (atrophy in 1/6es)aln 13 weeks study (Broadmeadow, 1986b)
RCB count, haemoglobin concentration and haematoaere significantly lower at 60 mg/kg/day

When the dogs were treated during 12 months, effattliver (increase of relative weight

statistically significant and fatty infiltration i1/6 males), kidney (increase of relative weight
statistically significant) and testes (decreaseelztive weight statistically significant and athgpin

6/6 males) were recorded at 40 mg/kg bw/day. Lia#y infiltration in 1/6 males and increase in
LDH, SGOT and cholesterol levels were observed fi@mg/kg/day in males.

The NOAEL in this study is 4 mg/kg bw/day for malbased on and increase statistically
significant in LDH, SGOT and cholesterol levels @mpanied by liver fatty infiltration at 12
mg/kg/day.
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In 52 weeks oral study, dogs treated at 50 mg/kgday showed clinical signs of toxicity with
severe neurological changes, high levels of transsas (SGPT, ornithine carbamyl transferase,
y-GT, alkaline phosphatase and/or SGOT), renal iyxi(cysts, intersticial nephritis, chronic
vasculitis, hyperplasia of the collecting ducts aridhe transitional epithelium of the papilla; in
addition, there was cortical atrophy with fibrosisd dilatation of the Bowman’s space), brain
toxicity (degeneration of granular layer, depletiof Purkinje cells and demyelination and
degeneration of granule cell axons) and testescitgxidecrease in relative testes weight,
hypospermia epididymes, spermatid giant cell angederation of seminiferous tubules). At 10
mg/kg bw/day male dogs presented changes in kidfwetgssticial nephritis, granuloma and cronic
vasculitis) and in testes (decrease in the medastegeight and degeneration of the seminiferous
tubules and hypospermia epididyme&).2 mg/kg bw/day presented changes in liver (gi@ama)
and in testes (hipospermia of epididymes).

The results observed in males at 2 and 10 mg/kgldwin testes are doubtful. According to
Broadmeadow (1989) (52-week study), seminiferobsleidegeneration at 10 mg/kg bw/day (4/5),
epididimydes hypospermia at 2 mg/kg bw/day (1/5) ah10 mg/kg bw/day (2/5) and spermatid
giant cell at 2 mg/kg bw/day (1/5) were seen. Hiatbology review of the testes slides was
performed by Creasy (2003ijdicating that treatment-related lesions were @mgsent in the testes
and epididymes of the high dose (50 mg/kg bw/dagles In this reevaluation, only one male out
of five at 10 mg/kg bw/day showed partial germ ciepletion, focal tubular atrophy and increased
germ cell degeneration associated with multifoautar necrosis with lymphocytic infiltrate. This
data is supported by other study performed in dagged during 12 months (Ahmed, 1981) where
toxicological effects in testes were only obseraed0 mg/kg bw/day.

At first, findings observed in testes were assedatith lymphocytic orchitis, a condition of auto-
inmune ethiology occasionally seen in beagle dédier reevaluating these studies, these findings
were considered as an adverse effect substantcedetnd the auto-inmune ethiology was
discarded.

Table 19: Testicular effects in dogs treated with Acetochdaring 52 weeks and 1 year by oral
route

52-week study, Broadmeadow, 1989 Opservation Dose level (mg/kg
bw/day)
0 2 10 | 50
Tubular degeneration 06 05 4/5 55
Maturation arrest 0/5 0/% O0/p 5/
Spermatid giant cell 05 15 0/ 45
Epidimydes hypospermia ob 15 2/5 55
Creasy, 2003, histopathology review Observation Dose level (mg/kg
of 52-week Broadmeadow study bw/day)
0 2 10 | 50
Tubular degeneration 0/b 05 05 55
Maturation arrest 0/3 0/% 0/5 5/
Spermatid giant cell 0/% 0/5 0/5 4/5
Epidimydes hypospermia 0/6 0/5 05 5/5
Lymphocytic orchitis (autoimmune | 0/5 | 0/5| 1/5| 0/5
ethiology)
1-year study, Ahmed,1981 Observation Dose levelKgg
bw/day)
0 4 12 | 40
Diffuse atrophy 0/6| 0/ 0/6 6/6
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47.1.1.2 Other repeated dose oral toxicity studies

See tables of chronic toxicity/carcinogenicity, regaxicity and toxicity for reproduction (Tables
43, 50 and 51 respectively).

4.7.1.2 Repeated dose toxicity: inhalation
No data available

4.7.1.3 Repeated dose toxicity: dermal

Table 20: Summary table of repeated dose dermal toxicitg dat

Method Main results Reference
21 days dermal Mortality: Eight male and seven females treatedl200 mg/kg bw/daydied | Johnson, D.
Specie: New between day 7 and 19 of the study period. E., (1981)
Zealand White Clinical signs of toxicity: anorexia, respiratorgrggestion, laboured breathing,

Rabbits ataxia, hypoactivity, body rigid, tonic convulsignslecreased limb tong,(lIA, 5.3.3/01
Guideline: No bradypnea, impaired righting reflex, emaciation aggothermia at 1200 mg/kgReport No
cited bw/day. IR-80-356.)
GLP: Yes Clinical chemistry parameter$: cholesterol and calcium in females at 1200 and

400 mg/kg bw/day

Purity: 94.5%
Dermal irritation:

Groups: ) ) i
10/sex/dose Table 20.1: Number of animals with dermal obseorstiin days 14 and 21
Dose levels: 0, No of animal with dermal observations (day 14/21
100, 400 and 120( Dose (mg/kg bw/day)
mg/kg bw/day
100 400 1200
6 hours per day/ 5
days per Week Deaths at 21 days 0 0 0 0 7 g
Type of skin Abraded Intact| Abraded| Intact| Abraded| Intact
Acceptable Erythema (score>2 5/1 3/1 104 8B 3/3 32
* Theskin of 5 Edema (score>2) 5/1 3/ 9/10 6/ 2/2 32
rabbits per :EX %rég Moderate/severe
groupwasabraced. | I Atonia 63 | wo| e. | 53] 20 3
Desquamation 8/4 1/2 2/4 5/ 3/1 o/o
Coriaceusness 11 0/( 9/7 5/ 1/0 2/1
Fissuring 5/5 3/0 10/4 8/1 2/0 3/
Other dermal
observations
Eschar 1/1 2/0 9/7 5/5 1/1 2/1
Exfoliation 0/1 0/0 3/7 1/5 0/1 0/1
Intradermal
hemorrhages 0/0 0/0 0/0 0/0 0/0 0/0
Blanching 0/0 0/0 0/0 0/0 0/0 0/

Severe signs of atonia, desquamation, coriaceusrisssiring and dermal
observations of eschar, exfoliation, intradermahbehages and blanching were
observed in all animals at all dose levels. Theéects were more severe in
abraded skin than in intact skin. Obtained resatit$200 mg/kg bw/day must he
considered with precaution due to the early higintatity registered.
The only dermal observations in intact skin aninthé persisted on day 14 wefe
erythema and edema (score>2), atonia, desquamatioiaceusness, fissuring,
eschar and exfoliation.

Histopathological evaluation: inflammatory cells ohermis (at 100 mg/k
bw/day), microabcess formation (at 400 and 120kgigiv/day), necrosis of th
epidermis junction (at 400 and 1200 mg/kg bw/daylzer, hyperkeratosis,
acanthosis and epidemolysis (at 1200 mg/kg bw/day).
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Table 20.2: Pathology skin lesiofdeaths, unecheduled and terminal sacrifices)

Dose (mg/kg bw/day)

100 400 1200
Type of skin Abraded Intact| Abraded| Intact| Abraded| Intact
_Inﬂammatory cells 10 10 1 ) 1 )
in dermis
Microabcess ) ) 3 1 2 3/10
formation
Necrosis of the
dermoepidermis - - 9/10 | 10/1Q 3/10 4/10
junction
Ulcer 1/10 - 2/10 - - 2/14
Hyperkeratosis 4/10 8/10  10/1 10/104/10 4/10
Acanthosis 3/10 6/10 10/19  10/10 4/10 4/10
Epidermolysis - - - - 6/10 6/1

Necropsy: Congestion of the lungs, liver and kidneand pneumonia werle
observed in animals of the all groups included dbatrols. These lesions afe
frequently found to spontaneously occur in thigistrof animals and therefore
were considered not treatment related.

NOAEL

Repeated application of acetochlor to rabbits fbrdays produced mortality at
1200 mg/kg and dermal irritation at the site oflaggtion at all dose levels. Np
signs of systemic toxicity were observed up to #fifkg/day. The NOAEL in
this study is 400 mg/kg/day.

21 days dermal
Specie: SPH
Wistar-derived
albino rats

Guideline: EPA,
Title 40 parts 160
and 792. OECD
guideline 410
(1981)
GLP: Yes
Purity: 89.4%
Groups:
5-day
application
preliminary study:
2 animals by se
with .
- Dose levels
(First study): 100,
500 and 1000
mg/kg bw/day
- Dose levels
(Second study): 1,
10, 100, 500 and
1000 mg/kg
bw/day
6 hours per day
during 5 days
Main study:
5/sex/dose

- Dose levels: 0,

Preliminary studies Leah, A,
There was not significant systemic toxicity. Sta@insund nose were observed al[1989).
treated animals. Upward curvature of spine was seéime most of the animals
treated at 100, 500 and 1000 mg/kg. g:p;oSr:[SN:i)/ 02
Table 20.3: Skin irritation in preliminary studies CTL/P/2613.)
Undiluted test material
Dose
(mg/kg | Erythema/Edema| Desquamation Additional observations
bw/day)

Severe in all -
1000 | animals

Necrosis in 2 males. Dosing
discontinued in these animals
after 2 days
Dosing discontinued in all
animals after three days due t
the severity of irritation
Irritation subsided within 48
hours of the final application

Severe in all -
500 |animals

=

Moderate to 2 males

100 |severeinall

animals
Test material diluted in olive oil
Dose
(mg/kg | Erythema/Edema| Desquamation Additional observations
bw/day)
1000 Severe in all 1 male Only 3 applications were made
animals
Severe in all All animals Irritation subsided within 48
500 ; - o
animals hours of the final application
Moderate to 2 males Irritation subsided within 48
100 : o
severe hours of the final application
10 Moderate to 2 males/1 Recovery soon after last
severe females application
Slight to moderatg All animals Recovery soon after Igst
1 in 2 females/1 application

male.
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0.1, 1, 10 and 100, Main study
mg/kg bw/day Mortality: There were no deaths.

6 hours per day/ 5 Clinical signs of toxicity: Chromodacryorrea, s&iaround nose and urinafy
day_s per week, incontinence were recorded in all groups with ailsimncidence in control and
during 3 weeks test animals and are considered to be due to thochef application.

Non acceptable | Bodyweight development and food consumption: Madeated at 100 mg/kg ha
because the skinslightly bodyweight gain than controls during thecend half of the study. In
irritation  (erythe-| females this effect appeared in animals treatedaid 10 mg/kg but not at the
ma and oedema) high dose level. There were not treatment-relatfets in food consumption.

and hyperplasia of permal jrritation: Erythema and oedema of the skit dose-related wer
the skin epithe yocorded in all male groups, included the contral @ females treated at 1, 10
lium was observed 54 100 mg/kg. Hyperplasia of the epithelium wasnsia skin of control and
even in controls. | yeated animals in both sexes.

Necropsy: Unilateral hydronephrosis, tubular hyalibody degeneration ar
mononuclear cell infiltration in liver were obsedven controls and treate
animals and were more frequently in males thaemdles.

o

¢

[SANeY

Dermal toxicity studies

Only the 21 day dermal study (Johnson, 1981) peréor at dose levels of 100, 400 and 1200
mg/kg/day was acceptable. The higher dose levedymed a 75% of mortality and the clinical
effects observed were anorexia, respiratory comayeshtaxia, hypoactivity, rigid body, tonic
convulsions, bradypnea, emaciation and hypotherbgamal irritation was observed at the sites of
application. Severe signs of atonia, desquamatiomnaceusness, fissuring and dermal observations
of eschar, exfoliation, intradermal hemorrhages bladiching were observed in all animals at all
dose levels. These effects were more severe iedrskin than in intact skin. No signs of systemic
toxicity were observed up to 400 mg/kg bw/day. N@AEL was 400 mg/kg/day.

No classification is warranted for the dermal route

4.7.1.4 Repeated dose toxicity: other routes

No data available

4.7.1.5 Human information

No data available

4.7.1.6 Other relevant information

No other relevant information available

4.7.1.7 Summary and discussion of repeated dosexitmty (short-term and long-term toxicity
studies)

The major target organs affected in rats, dogsnaiceé exposed to acetochlor appear to be the liver,
thyroid (secondary to liver induction of UDPGT),meus system, kidney, testes, thymus and
erythrocytes.

Liver enlargement at higher doses was sometimesguanied by increased plasma levels of GGT
or other liver enzymes, and microscopic alteratiohsute liver toxicity studies in the rat have
shown than acetochlor at high dose levels causgletd of hepatocellular glutathione reserves
and cytotoxicity. Measurement of tissue distribntiof radioactivity in rat metabolism studies
shows that significant amounts of acetochlor mditsoare found in whole blood bound to
erythrocytes. This finding may explain the slighemia observed in some subchronic and chronic
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dietary studies at higher dose levels in dogs ttdt known whether the toxicity to the erythrocyte

is related to glutathione depletion, as observeldejpatocytes. Testicular and thymus atrophy was
observed in dogs and nephrotoxicity was seen i mats and dogs. Clinical signs of neurotoxicity

have been observed in several studies. Brain lesuith associated clinical effects were reported in
one chronic dog study.

4.7.1.8 Summary and discussion of repeated doseitoty findings relevant for classification
according to DSD

The following table contains a comparison of théedfve dose of more relevant toxicological
effects for classification with the specific guidanevels for repeated dose toxicity classification
each study type.

Table 21: Summary of more relevant effects for classifiaaiio comparison to cut off values

Cut off
value
Effect Study R 48/22 Reference
Dose duration (DSD)
[mg/kg
bw/d]
: 50 mg/kg bw/day:60% of mortality (2/5 males and 4{5 52-week (Broadmeadow,
Mortality females). dog study 12.5 1989)
50 mg/kg bw/day:
-Dehydration, pallor and emaciation, salivation,
swaying or shaking of the head and body, stiffraass
rigidity of the hind limbs resulting in incoordinan,
ataxia and/or abnormal gait, hunched posture, tremo
hopping and flexor reflexes and exaggerated tonic
neck reflex. 52-week 125 (Broadmeadow,
. . . . dog study : 1989)
-Histopathological changes in brain as degeneraifgn
Neurotoxicity granular layer in the deeper parts of the vermis of
cerebellum (4/5 males and 3/5 females), depletion o
Purkinje cells (4/5 males and 2/5 females) and
demyelination and degeneration of granule cell axon
(1/5 males).
10 mg/kg bw/day: 52-week 125 (Broadmeadow,
-Increase of salivation in males. dog study ' 1989)
60 mg/kg bw/day. 13-week (Broadmeadow
-Diarrhoea, mucus in the faeces, salivation, emeasis d 50 '
L X ; og study 1986b)
vocalisation during defecation.

60 mg/kg bw/day:

-Middle anaemia with adecrease of RBC (13.51%j), 13-week 50 (Broadmeadow,
Haematology | haemoglobin concentration (9.2%) and haematocritéog study 1986b)
toxicology (12.76%) in females.

75 mg/kg bw/day: 119-day

-Decrease of RBC (9.71%), haemoglobin concentratioawo stud 37.8 (Ahmed, 1980b)

(10.06%) and haematocrite (8.46%). 9 y

50 mg/kg bw/day:

-High urinary volume associated with low specific

gravity.

Renal oxiciy (:Ipecargrz]ai?]ee |irr11 tggtrr:lgs)r(r;z.concentratlons of urea and fz'weedk Lot (Broadmeadow,

-Cysts in kidneys (2/5 males and 2/5 females). 0g study 1989)

-Interstitial nephritis (5/5 males and 4/5 females)

-Collecting duct and transitional cell hyperpla&#b

males and 5/5 females).
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-Chronic vasculitis ( 4/5 males and 5/5 females)
-Cortical fibrosis (4/5 males and 5/5 females).
-Dilatation of Bowman’s space (4/5 males and 4/5
females).

-Cortical atrophy (4/5 males and 4/5 females)
-Transitional cell hyperplasia (5/5 males and 5/5
females).

-Lipofuchsin pigment in cortical tubules: 4/5 maasd
3/5 females.

One female showed papillary necrosis and other liema

focal necrosis.

10 mg/kg bw/day:

-Interstitial nephritis (2/5 males). 52-week 125 (Broadmeadow,
-Chronic vasculitis (3/5 males). dog study ' 1989)
-Granuloma: 1/5 males.
2 mg/kg bw/day: 52-week 125 (Broadmeadow,
-Lipofuchsin pigment in cortical tubules: 1/5 males dog study ' 1989)
75 mg/kg bw/day: 119 days
-Fatty infiltration in renal tubules (1/6 males). capsule dog 37.8 (Ahmed, 1980b)
-Increase statistically significant of BUN in batbxes. study
2 mg/kg bw/day:
-Slight not statistically significant increase ifet| 24 months
incidence of chronic nephritis and its secondafgaté | rat study 6.25 (Naylor, 1986)
(tubular cast/cyst/dilation) in males.
1.1 mg/kg bw/day:
-Statistically significant increase absolute kidney
weight in males. 18 months
-Statistically significant increase incidence ofnaie| mice study 8.3 (Amyes, 1989)
tubular basophilia in males (26%) over the maximum
percentage in historical control data (17.31%).
11.2 mg/kg bw/day:
-Statistically significant increase relative kidnegight
in males. 18 months
-Statistically significant increase incidence ofnae| mice study 83 (Amyes, 1989)
tubular basophilia in males (22%) over the maximum
percentage in historical control data (17.31%).
116 mg/kg bw/day:
-Tubular basophilia, interstitial fibrosis, cortica 18 months
mineralization and hyaline casts in males and atilah | mice study 8.3 (Amyes, 1989)
of cortical tubules in females.
50 mg/kg bw/day:
-Small testes.
-Decrease in absolute and relative testes weights. 52-week (Broadmeadow
) -Degeneration of seminiferous tubules (5/5 males). dog stud 12.5 1989) '
Testicular -Maturation arrest (5/5 males) 9 y
toxicity -Spermatic giant cells (4/5 males).
-Hypospermia in epididymides (5/5 males)
40 mg/kg bw/day: 12 month
-Testicular atrophy in 6/6 males. capsuledog 12.5 (Ahmed, 1981)
-Decrease in relative weight of testes. study
75 mg/kg bw/day:
-Increase statistically significant of SGPT thateaded
S R ; 119 days
Liver toxicity: | the upper limit of historical controls in both sexand capsule dod 37.8 | (Ahmed, 1980D)
LDH in males. study ' '

-Increase in relative liver weight.
-Atrophy (1/6 males) and fatty infiltration (2/6 taa).
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25 mg/kg bw/day:

" o 119 days
-Increase s_ta_t|st|ca_lly s!gnlflcant of SGPT thateaded capsule dog  37.8 (Ahmed, 1980D)
the upper limit of historical controls. stud
-Increase in relative liver weight in females. y
60 mg/kg bw/day: i
-Increase statistically significant of SGPT. 13-week 50 Broadmeadow,
; A . dog study 1986b)
-Increase in relative liver weight.
40 mg/kg bw/day:
-Liver fatty infiltration in 1/6 males. 12 month
-Increase statistically significant of SGOT, LDHdancapsule dog 12.5 (Ahmed, 1981)
cholesterol. study
-Increase in relative liver weight.
12 mg/kg bw/day:
-Liver fatty infiltration in 1/6 males. Cizsrﬂl(éng(l) 125 (Ahmed, 1981)
-Increase statistically significant of SGOT, LDHdah pstud 9 ' '
cholesterol. y
4 mg/kg bw/day: 12 month
Increase statistically significant of SGOT ahdapsule dog 12.5 (Ahmed,, 1981)
cholesterol in males. study
50 mg/kg bw/day:
-High levels of transaminases (SGPT, ornithjne
carbamyl transferasgGT, alkaline phosphatase andfor
SGOT).
-Increase statistically significant of cholesterol. (;5 02 v;?uedk 125 (Broi%rgg)a dow,
-Pigment in hepatocytes in 1/5 each, males andléamp 9 y
-Reduced glycogen in the liver in 4/5 males and |4/5
females.
-Increase in relative liver weight in males.
10 mg/kg bw/day: 52-week 125 (Broadmeadow,
Reduced glycogen in 2/5 males and 1/5 females. dog study ' 1989)
2 mg/kg bw/day: i
-Reduced glycogen in 1/5 males. dSOZ V;fue dk 12.5 (Broi%rggfl dow,
-Granuloma in the liver in 1/5 males and 1/5 fersale 9 y
Thymus 75 mg/kg bw/day: 119 days
toxicity -Thymus atrophy in 1/6 males. dog study 378 (Ahmed, 1980b)

Effects in repeated dose toxicity studies observeldw the

Directive 67/548/EC:
In 119 days oral (capsule) study in déddnmed, 1980bjas observed:

cut off for classification under the

Liver toxicity: increase in relative liver weighinifemales and increase statistically

significant of SGPT that exceeded the upper lihitistorical controlsat 25 mg/kg bw/day

In 52-week study in dofBroadmeadow, 198%yas observed:

Neurotoxicity: increase of salivation in males frathmg/kg bw/day

Renal toxicity: changes in kidney as interstitiaphritis (2/5 males), granuloma (1/5 male)
and chronic vasculitis (3/5 males) Hl mg/kg bw/dayand lipofuchsin pigment in cortical
tubules (1/5 males) & mg/kg bw/day.

Liver toxicity: granuloma (1/5 males and 1/5 fensdleat 2 mg/kg bw/day Reduced
glycogen from2 mg/kg bw/day.
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In 12 month oral (capsule) study in d@hmed, 1981yvas observed:

= Liver toxicity: fatty infiltration in 1/6 males andtatistically significant increase of SGOT,
LDH, and cholesterol at2 mg/kg bw/dayand statistically significant increase of SGOT
and cholesterol at mg/kg bw/dayin males.

In 18 months mice studAmyes, 1989)as observed:

= Renal toxicity: atistically significant increased absolute kidney weight in esabnd
statistically significant increased incidence of eriubular basophilia in males frorh.1
mg/kg bw/day.

In 24 months rat studiNaylor, 1986)was observed:

= Renal toxicity: slight increase not statisticalligrsficant in the incidence of chronic
nephritis and its secondary effects (tubular cgst/dilation) in males & mg/kg bw/day.

4.7.1.9 Comparison with criteria of repeated doswxicity findings relevant for classification
according to DSD

Rat is the species on which the oral cut-off valtesrepeated exposure according to Directive
67/548/EC are based on. Haber’s rule is used testattje standard guidance values, which are for
studies of 90-day duration, for studies of longersborter durations. The cut-off values for
classification as Xn R48/22 are then the followigdgt50 mg/kg bw/day from subacute studies on
rat (28 days)< 50 mg/kg bw/day from subchronic studies on rat d8s),< 12.5 mg/kg bw/day
from one year studies and6.25 mg/kg bw/day from two year studies. For theetbeing, there is

no agreed EU position on how to apply the guidaratees for classification of tested species other
than rats. The current practice of RAC is to aghly guidance values for rats to other species as
well (RAC has applied this approach in several opgmas in the case of bifenthrin, cymoxanil or
fenpyrazamine).

A substance is classified with R48 under Directvé548/EEC when it has produced or has been
shown to have the potential to produce serious damglear functional disturbance or
morphological change which has toxicological sigaifice), following repeated exposure by the
oral, dermal or inhalation routes. It is particlilamportant when changes are irreversible. This ca
be on the basis of human data or evidence fromestu animals that cause such adverse effects at
or below guidance values.

After repeated exposure, effects on kidney andr lwere observed below the cut-off values for
classification under DSD criteria.

In the 12-month dog study (Ahmed, 1981), liveryfatffiltration was observed in one male from 12
mg/kg bw/d (cut-off value of 12.5 mg/kg bw/d for $22) accompanied by changes in
biochemistry such as significant increase of SGODIH and cholesterol. Besides, in a 52-week
dog study (Broadmeadow, 1989), granuloma was obdemr one female and one male at the
lowest dose level of 2 mg/kg bw/d (cut-off valuel#.5 mg/kg bw/d for R48/22). However, this
lesion was not seen at higher dose levels anditfhuslevance is unclear.

Relevant effects on kidney were also seen aftetoakr treatment. In the 52-week dog study
(Broadmeadow, 1989), interstitial nephritis affagtithe interstititum of the kidneys surrounding

the tubules was observed in two males at 10 mgwg land in five males and four females at 50
mg/kg bw/d (cut-off value of 12.5 mg/kg bw/d). Chio vasculitis was seen in three males at 10
mg/kg bw/d and in four males and five females atfglkg bw/d. Granuloma was also observed in
one male at 10 mg/kg bw/d. However, the signifieaotthis lesion is unclear since it did not occur
at higher dose levels. In the 24-months rat stidigylor, 1986), slight increase not statistically

significant in the incidence of chronic nephritiedats secondary effects (tubular cast/cyst/ditgtio
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was observed in males at 2 mg/kg bw/day (cut-difie’af 6.25 mg/kg bw/d). In the 18-month mice

study (Amyes, 1989), tubular basophilia was obsgnvemales at doses from 1.1 mg/kg bw/d

above the range of historical controls and beloa ghidance value for oral R48/22 (8.3 mg/kg

bw/d). This is a relatively frequent spontaneoumsifig in young male rats associated with renal
tubule regeneration occurred after injury to norruddule epithelium. It has been tabulated as a
natural renal lesion in CD-1 mice. However, it @so be induced by nephrotoxic agents. It has to
be pointed out that the EFSA, on its Conclusiontio® Pesticide Peer Review on Acetochlor
(2011), argumented that the occurrence of tubuémophilia at the low dose, above historical

control data and accompanied by an increased kisveght, was considered as a first step of
nephrotoxicity.

4.7.1.10 Conclusions on classification and labeltinof repeated dose toxicity findings relevant
for classification according to DSD.

Acetochlor is currently included in Annex VI of th@LP regulation and it is not classify with
respect to repeated dose toxicity (concluded aftheC&L meeting of November 1997). EFSA in
Scientific Report (2011) proposed to classify ackkor as (DSD) Xn; R 48/22 “Harmful: danger of
serious damage to health by prolonged exposureaflewed”, based on effects observed at 50
mg/kg bw/day in the 52-week dog study (mortalitiesyere histopathological changes in the
cerebellum, kidneys and testes). However, thesetsffare above the cut-off level for classification
under the DSD regulation of 12.5 mg/kg bw/day year studies.

Severe effects on kidney (interstitial nephritisyanic vasculitis and tubular basophilia) and liver
(fatty infiltration) were observed after repeategh@sure below the cut-off levels for classification
as R48/22. These lesions are regarded as an egideihclear functional disturbance and
morphological changes in these organs and thusdmes toxicologically relevant. Therefore, the
overall weight of evidence appears to be sufficfentlassifying acetochlor as for repeated toyicit
according to DSD criteria as R48/22.

DSD: R48/22

4.8 Specific target organ toxicity (CLP Regulatioh—Repeated exposure (STOT RE)

4.8.1 Summary and discussion of repeated dose toxycfindings relevant for classification as
STOT RE according to CLP

The following table contains a comparison of thtedfve dose of more relevant toxicological
effects for classification with the specific guidenlevels for specific target organ toxicity
classification in each study type.
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Table 22: Summary of more relevant effects for classificatio comparison to cut off values

Effect
Dose

Study
duration

Cut-off
value
Cat 2
STOT

RE

(CLP)
[mg/kg
bw/d]

Reference

Mortality

50 mg/kg bw/day: 60% of mortality (2/5 males and52-week dog

4/5 females).

study

25

(Broadmeadow,
1989)

Neurotoxicity

50 mg/kg bw/day:
-Dehydration, pallor and emaciation,
swaying or shaking of the head and body, stiffn
and rigidity of the hind Ilimbs

exaggerated tonic neck reflex.
-Histopathological changes in brain as degenerg

of granular layer in the deeper parts of the vernhis
cerebellum (4/5 males and 3/5 females), depletfop o
Purkinje cells (4/5 males and 2/5 females) and

demyelination and degeneration of granule
axons (1/5 males).

salivation,

resulting in
incoordination, ataxia and/or abnormal gait, hudche
posture, tremor, hopping and flexor reflexes and

eSS

n
52-week dog

tion study

cell

25

(Broadmeadow,
1989)

10 mg/kg bw/day:
-Increase of salivation in males.

52-week dog
study

25

(Broadmeadow,
1989)

60 mg/kg bw/day:
-Diarrhoea, mucus in the faeces, salivation, em
and vocalisation during defecation.

%3—week dog

SIS study

100

(Broadmeadow,
1986)

Haematology
toxicology

60 mg/kg bw/day:
-Middle anaemia with alecrease of RBC (13.51%
haemoglobin concentration (9.2%) and haemato
(12.76%) in females.

),13-week dog
crite study

100

(Broadmeadow,
1986b)

75 mg/kg bw/day:
-Decrease  of RBC (9.71%), haemoglot
concentration (10.06%) and haematocrite (8.46%)

. %19-day dog

? study

75.6

(Ahmed, 1980b)

Renal toxicity

50 mg/kg bw/day:

-High urinary volume associated with low speci
gravity.

-Increase in the plasma concentrations of urea
creatinine in both sexes.

-Cysts in kidneys (2/5 males and 2/5 females).
-Interstitial nephritis (5/5 males and 4/5 females)
-Collecting duct and transitional cell hyperpla#b
males and 5/5 females).

-Chronic vasculitis ( 4/5 males and 5/5 females)
-Cortical fibrosis (4/5 males and 5/5 females).
-Dilatation of Bowman’s space (4/5 males and
females).

-Cortical atrophy (4/5 males and 4/5 females)
-Transitional cell hyperplasia (5/5 males and
females).

-Lipofuchsin pigment in cortical tubules: 4/5 mal
and 3/5 females.

-One femele showed papillary necrosis and o

fic

and

52-week dog
study
A4/5
b/5

es

her

female focal necrosis

25

(Broadmeadow,
1989)
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10 mg/kg bw/day

-Interstitial nephritis (2/5 males 52-week dog Broadmeadow,
25
-Chronic vasculitis (3/5 males). study 1989)
-Granuloma: 1/5 males.
2 mg/kg bw/day: 52-week dog o5 (Broadmeadow,
-Lipofuchsin pigment in cortical tubules: 1/5 males study 1989)
75 mg/kg bw/day:
-Fatty infiltration of the kidney: 1/6 males. cils?utlj:)c/iz 756 (Ahmed, 1980b)
-Increase statistically significant of BUN in both F;tud 9 ' '
sexes y
2 mg/kg bw/day:
-Slight not statistically significant increase ihet| 24 months
incidence of chronic nephritis and its secondaryrat study 12.5 (Naylor, 1986)
effects (tubular cast/cyst/dilation) in males.
1.1 mg/kg bw/day:
-Statistically significant increase absolute kidney
weight in males 18 months
-Statistically significant increase incidence ohak| mice study 16.7 (Amyes, 1989)
tubular basophilia in males (26%) over the maximum
percentage in historical control data (17.31%).
11.2 mg/kg bw/day:
-Statistically significant increase relative kidney
weight in males. 18 months
-Statistically significant increase incidence ohak| mice study 16.7 (Amyes, 1989)
tubular basophilia in males (22%) over the maximum
percentage in historical control data (17.31%).
116 mg/kg bw/day:
-Tubular basophilia, interstitial fibrosis, cortica 18 months
mineralization and hyaline casts in males andnice study 16.7 (Amyes, 1989)
dilatation of cortical tubules in females.
50 mg/kg bw/day:
-Small testes.
-Decrease in absolute and relative testes weights. 52-week do (Broadmeadow
-Degeneration of seminiferous tubules (5/5 males) stud 9 25 1989) '
Testicular -Maturation arrest (5/5 males). y
toxicity -Spermatic giant cells (4/5 males).
-Hypospermia in epididymides (5/5 males).
40 mg/kg bw/day: 12 month
-Testicular atrophy in 6/6 males. capsule dog| 25 (Ahmed, 1981)
-Decrease in relative weight of testes. study
75 mg/kg bw/day:
-Increase statistically significant of SGPT that
exceeded the upper limit of historical controldoth | 119 days
sexes and LDH in males. capsule dog| 75.6 (Ahmed, 1980b)
-Increase in relative liver weight. study
-Atrophy in liver (1/6 males).
-Fatty infiltration in liver (2/6 males).
Liver toxicit -zlicrpgallzg bv;tlgsgt:ically significant of SGPT that 113 days
y J o capsule dog| 75.6 (Ahmed, 1980b)
exceeded the upper limit of historical controls.
. e S study
-Increase in relative liver weight in females.
60 mg/kg bw/day: }
-Increase statistically significant of SGPT 13-week dog 100 (Broadmeadow,
; A . study 1986b)
-Increase in relative liver weight.
40 mg/kg bw/day: 12 month
-Liver fatty infiltration in 1/6 males capsule dog 25 (Ahmed, 1981)
-Increase statistically significant of SGOT, LDHdan  study
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cholesterol.
-Increase in relative liver weight.

12 mg/kg bw/day:

-Liver fatty infiltration in 1/6 males. 12 mlonéh Ahmed. 1981
-Increase statistically significant of SGOT, LDHdan cap?ude 09 25 (Ahmed, )
cholesterol. study

4 mg/kg bw/day: 12 month

-Increase statistically significant of SGOT andapsule dog 25 (Ahmed, 1981)
cholesterol in males. study

50 mg/kg bw/day:
-High levels of transaminases (SGPT, ornithjne
carbamyl transferasey-GT, alkaline phosphatage
and/or SGOT).

-Increase statistically significant cholesterol. 52-weekdog ¢ (Broadmeadow,
-Pigment in hepatocytes in 1/5 each, males land Study 1989)
females.
-Reduced glycogen in the liver in 4/5 males and |4/5
females.
-Increase in relative liver weight in males.
10 mg/kg bw/day: 52-week dog o5 (Broadmeadow,
Reduced glycogen in 2/5 males and 1/5 females. study 1989)
2 mg/kg bw/day: }
-Reduced glycogen in 1/5 males. 52 \gﬁzk dog 25 (Broalcérgg)adow,
-Granuloma in the liver in 1/5 males and 1/5 fersalg y
119 days
Thymus 75 mg/kg bw/day:
toxicity -Thymus atrophy in 1/6 males. cap;?llj(ljeydog 75.6 (Ahmed, 1980b)

Effects in repeated dose toxicity studies obsebaidw the cut off for classification under the CLP
Regulation.

In the_13-week dog oral stuggroadmeadow, 1986las observed:

= Neurotoxicity: diarrhoea, mucus in the faeces,vadilbn, emesis and vocalisation during
defecation a60 mg/kg bw/day

= Hematotoxicity: middle anaemia with adecrease of RBC (13.51%), haemoglobin
concentration (9.2%) and haematocrite (12.76%gmaies a60 mg/kg bw/day

In the 119 days oral (capsule) study in ddgmed, 1980b)yas observed:

» Renal toxicity: fatty infiltration in renal tubuled/6 males) and atatistically significant
increase of BUN in both sexes and@&img/kg bw/day.

= Liver toxicity: increase in relative liver weighhd increase statistically significant of SGPT
that exceeded the upper limit of historical cordgrat both 25 and 75 mg/kg bw/day,
statistically significant increase of LDH @b mg/kg bw/day and atrophy (1/6 males) and
fatty infiltration (2/6 males) at5 mg/kg bw/day.

= Thymus toxicity: atrophy in 1/6 males & mg/kg bw/day.

= Hematotoxicity: decrease of RBC (9.71%), haemogloboncentration (10.06%) and
haematocrite (8.46%) &b mg/kg bw/day.
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In the 52-week study in dq@roadmeadow, 1983%yas observed:
= Neurotoxicity: increase of salivation in malesl@tmg/kg bw/day

* Renal toxicity: changes in kidney as interstitiaphritis (2/5 males), granuloma (1/5 male)
and chronic vasculitis (3/5 males) ) mg/kg bw/dayand lipofuchsin pigment in cortical
tubules (1/5 males) & mg/kg bw/day.

= Liver toxicity: granuloma (1/5 males and 1/5 fenslet 2 mg/kg bw/day Reduced
glycogen from2 mg/kg bw/day.

In the_12 month oral (capsule) study in dé¢pmed, 1981yvas observed:

= Liver toxicity: fatty infiltration in 1/6 males andtatistically significant increase of SGOT,
LDH, and cholesterol at2 mg/kg bw/dayand statistically significant increase of SGOT
and cholesterol at mg/kg bw/dayin males.

In the_13-week study in dq@roadmeadow, 1986hyas observed:

= Liver toxicity: Increase in relative liver weighhd statistically significant increase of SGPT
at 60 mg/kg bw/day.

In the 18 months mice stu@gmyes, 1989)as observed:

= Renal toxicity: statistically significant increaseabsolute kidney weight in males and
statistically significant increased incidence ohaktubular basophilia in males frofinl
mg/kg bw/day and statistically significant increased relative kidnegight in males from
11.2 mg/kg bw/day.

In the 24 months rat studilaylor, 1986)was observed:

= Renal toxicity: slight increase not statisticalligrsficant in the incidence of chronic
nephritis and its secondary effects (tubular cgst/dilation) in males from2 mg/kg
bw/day.

4.8.2 Comparison with criteria of repeated dose tacity findings relevant for classification
as STOT RE

Rat is the species on which the oral cut-off valiesrepeated exposure according to Regulation
1272/2008 are based on. Haber’s rule is used tstailfje standard guidance values, which are for
studies of 90-day duration, for studies of longesloorter durations. The guidance cut-off values
for a classification for STOT RE in category 2 un@&P are:< 300 mg/kg bw/day from subacute
studies on rat (28 daysj,100 mg/kg bw/day from subchronic studies on r@tdays) < 25 mg/kg
bw/day from one year studies andl2.5 mg/kg bw/day from two year studies. For theetbeing,
there is no agreed EU position on how to apply dh®lance values for classification of tested
species other than rats. The current practice o€ iAo apply the guidance values for rats to other
species as well (RAC has applied this approacheueral opinons as in the case of bifenthrin,
cymoxanil or fenpyrazamine).

A substance is classified with STOT RE under CLRemwit has produced or has been shown to
have the potential to produce significant toxicity humans or be harmful to human health
following repeated exposure by the oral, dermainbalation routes. This can be on the basis of
human data or evidence from studies in animalsdhase such effects at or below given guidance
values. All significant health effects that can ampfunction, both reversible and irreversible,
immediate and/or delayed are included under tlaissdiication.

Significant effects have been observed after ab&o@xposition in repeated dose toxicity studies
below the guidance values for oral STOT RE 2. The@(QWA regards liver and kidney the target
organs. In the following paragraphs are compileddbnsistent findings supporting this proposal.
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Morphological changes resulting in functional dibance of liver at dose levels below the cut-off
values for classification for STOT RE 2 were obsenn dog studies. In the 119-day dog study
(Ahmed, 1980b), liver fatty infiltration occurred two males at 75 mg/kg bw/d (cut-off value of
75.6 mg/kg bw/d for oral STOT RE 2). It was accomipd by significant increase of SGPT and
LDH levels. Atrophy in the liver also occurred ineomale at this dose level. Furthermore, in a 12-
month dog study (Ahmed, 1981), liver fatty infilien was also observed in one male at 12 and 40
mg/kg bw/d (cut-off value of 25 mg/kg bw/d for orf8TOT RE 2) accompanied by changes in
biochemistry such as significant increase of SGIOH and cholesterol. In a 52-week dog study
(Broadmeadow, 1989), granuloma was observed iftiibeof one male and one female at 2 mg/kg
bw/d (cut-off value of 25 mg/kg bw/d for oral STARE 2). However, in the absence of such
findings at higher dose levels the significancéhig lesion is unclear.

Relevant effects regarded as evidence of nephtpxt dose levels below the cut-off value for
classification as STOT RE 2 have been observed aftetochlor treatment in dog, rat and mice
studies.

In the 52-week dog study (Broadmeadow, 1989), stiteal nephritis affecting the interstititum of
the kidneys surrounding the tubules was observeedrebd in two males at 10 mg/kg bw/d and in
five males and four females at 50 mg/kg bw/d (d@itvalue of 25 mg/kg bw/d for STOT RE 2).
Chronic vasculitis was seen in three males at 1kgnigw/d and in four males and five females at
50 mg/kg bw/d. Granuloma in one male was observd@® ang/kg bw/d but not at other dose levels
and thus the relevance of this finding remains egucl

In the 119-day dog study (Ahmed, 1980b), fattylirgtion in renal tubules occurred in one male at
75 mg/kg bw/d (cut-off value of 75.6 mg/kg bw/d fmal STOT RE 2).

In the 24-months rat study (Naylor, 1986), slightrease not statistically significant in the
incidence of chronic nephritis and its secondafgat$ (tubular cast/cyst/dilation) was observed in
males at 2 mg/kg bw/day (cut-off value of 12.5 nggtikev/d).

In the 18-month mice study (Amyes, 1989), tubulasdphilia was observed in males at doses of
1.1 and 11.2 mg/kg bw/d with an incidence abover#mge of historical controls and below the
guidance value for oral STOT RE 2 (16.7 mg/kg bwid)bular basophilia is associated with renal
tubule regeneration occurred after injury to normddule epithelium. This lesion is a relatively
frequent spontaneous finding in male young ratsithds been tabulated as a natural renal lesion
in CD-1 mice. However, it can also be induced bphmetoxic chemicals. The EFSA, on its
Conclusion on the Pesticide Peer Review on Acetod011), argumented that the occurrence of
tubular basophilia at the low dose, above histbgoatrol data and accompanied by an increased
kidney weight, was considered as a first step phnatoxicity.

According to CLP Regulation (section 3.9.2.7.3 afin&x 1) morphological changes that are
potentially reversible but provide clear evidendenmarked organ dysfunction (e.g., severe fatty
change in the liver) and multi-focal or diffuse resis, fibrosis or granuloma formation in vital

organs with regenerative capacity shall be takéo aonsideration in the classification process.
Significant organ damage noted at necropsy andiosexjuently seen or confirmed at microscopic
examination is also considered relevant for clasdibn for STOT RE 2.

The MSCA is of the opinion that effects on livergimly fatty infiltration) and kidney (interstitial
nephritis, chronic vasculitis, fatty infiltrationnd tubular basophilia) are deemed toxicologically
relevant since they indicate functional disturbaimcthese organs. Therefore, classification fot ora
STOT RE 2 is required and liver and kidney are wered as target organs.
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4.8.3 Conclusions on classification and labellingf repeated dose toxicity findings relevant
for classification as STOT RE

Based on available data, the overall weight of eva® appears sufficient for classified acetochlor
for Specific Target Organ Toxicity. Comparison epeated dose toxicity data with CLP guidance
levels indicates that effective doses for toxicatageffects fulfil the CLP criteria for STOT RE 2
(kidney and liver), H373.

Acetochlor is currently included in Annex VI of th@LP regulation and it is not classify with
respect to Specific Target Organ Toxicity. Therefdhe existing Annex VI entry should be
changed accordingly.

CLP: STOT RE 2 (H373): May cause damage to kidneyral liver through prolonged or
repeated oral exposure.
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4.9 Germ cell mutagenicity (Mutagenicity)

49.1 Non human information

Acetochlor has been tested in a wide variety ofegentoxicology assay systems. These include
studies sponsored by Monsanto and Dow Agrowsciefidesse studies include vitro andin vivo
genotoxicity testingln vitro studies consisted of bacterial gene mutation, gewe mutation,
chromosome aberration and DNA effects in mammatglls. In vivo studies included somatic and
germ cell genotoxicity testing. In somatic cellsidses consisted of chromosome aberration and
DNA effects. In germ cells the studies was the damni lethal assay. These studies are summarised
in Table 20, Table 21 and Table 22.

Four bacterial mutagenicity studies were presenfethlytical Acetochlor (99.6% purity) and
technical Acetochlor (from 89.9% to 94.4 % puritygre tested in th8almonellahicrosome assay.
The oldest study (Kulik and Ross, 1978) was notsmered acceptable due mainly to the highest
concentration tested because it is too low, do¢saese any toxicity and therefore is not suitable.
Technical Acetochlor (89.9% purity, batch A) wassetved to induce small increases in revertant
colonies in TA1538 in the presence of S9 mix frats rtreated with Araclor 1254 (Callander and
Priestley, 1989). The numerical increases in rev¢rtolony numbers over control values observed
were small and not seen with analytical Acetoch{@®.6% purity, batch B) in a repeat study
(Callander, 1992). Marginal increases over contbiserved with technical Acetochlor (batch A) in
this repeat study were of limited reproducibiliurther evaluation of batches A and B, together
with an additional sample of technical Acetochl®4.4% purity, batch C) was undertaken in the
last study, including (for batch C) the use of $6&nf rats treated with either Araclor 1254 or
phenobarbitafi-naphthoflavone as enzyme inducers (Callander, J199Bese data showed no
reproducible increases in revertant colonies in 928l Considering the data from the last study,
and also in conjunction with the data from the pres two studies on Acetochlor, it is concluded
that Acetochlor (technical or analytical) is nottagenic toSalmonella However, as these studies
were conducted before the update of the TG 47198V 1they did not include strains capable of
detecting certain oxidising mutagens, crosslinkaggnts and hydrazines. Then, the non-inclusion
of TA102 would create uncertainty about the reaatwttlusion on mutagenicity of Acetochlor for
Salmonella.

Threein vitro mammalian gene mutation studies were presenteghnieal Acetochlor (96.3% and
91.4% purity) was tested with and without S9 framelds of Arochlor 1254-induced rats in two
independent studies using Chinese hamster ovatg (€HO-K;-BH,). Positive results were
obtained in the %L study for Acetochlor (96.3% purity) at the higheshcentrations tested, 125 and
150 pg/mL (-S9) and 1251g/mL (+S9). In the ¥ study Acetochlor (91.4% purity) was not
mutagenic £S9). Nevertheless, the concentrations which induceutagenic response in th& 1
study were not tested in thB"2Acetochlor (unspecified purity) was also testéthwand without S9
from livers of Arochlor 1254-induced rats in oneidt using L5178Y mouse lymphoma cells.
Positive results were obtained with S9. Consideatigdata together, it can be concluded that
Acetochlor induces gene mutation in mammalian cells

Two in vitro mammalian chromosome aberration studies were pessern the I study,
Acetochlor (89.4% purity) was clastogenic (+S9)vitole blood cultures. In the"2 study,
Acetochlor (99.6% purity), n-butyl acetochlor aresethloro acetochlor were tested in whole blood
cultures (xS9), and p-(chloroacetyl)acetanilidechBroacetophenone and Acetochlor (94.4%
purity) in both isolated lymphocytes and whole lawltures (-S9). Acetochlor (99.6% purity) and
n-butyl acetochlor were clastogenic (£S9) but nes-dhloro acetochlor in whole blood cultures.
Acetochlor (94.4% purity), p-(chloroacetyl)acetatel and 2-chloroacetophenone were clastogenic,
both in isolated lymphocytes and in whole bloodtungs, and more toxic to the isolated cells,
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probably due to the lower levels of glutathionesprd in isolated lymphocytes. These results
establish the chloro substituent in Acetochlor fas tlastogenic entity and suggest a protective
cellular effect afforded by the SH group of glutatte.

An in vitro study on DNA effects was also presented. Acetac{6.7 % purity) did not induce

UDS in rat hepatocytes. However, results were oofiened in an independent experiment.

Table 23: Summary ofn vitro genotoxicity studies

TEST TEST SYSTEM DOSAGE RESULTS COMMENTS REFERENCE
SUBSTANCE
Bacterial mutation Technical S. typhimurium 50 pl/plate | Negative with Kulik, F.A. and
(spot test). Acetochlor TA1535, TA1537, | (£S9). all strains £S9 Ross, W.D, 197
(92.5 % purity) | TA98 and TA100 (1A, 5.4.1a/01)
Pre_guide"ne_ S9 from livers of
Outline from OECD rats and mice.
471.
GLP: No
Acceptability: No
Bacterial mutation Technical S. typhimurium 1% exp (all Negative with | Significant increases in
(plate incorporation | Acetochlor TA1535, TA1537, | strains): all strains £S9) revertants with TA100 (-S9)
test). (92.5 % purity) | TA98 and TA100 | 0.001, 0.004 in the £'exp. were not
S9 from livers of | 0.02, 0.1, reproduced in the"2exp.
Pre-guideline. rats. 03,1 No citotoxicity.
Outline from OECD Kliplate
471. (£S9).
d
GLP: No 2% exp
- (TA100):
Acceptability: No
prabity 0.001, 0.004
0.02 pl/plate
(-S9)
Bacterial plate Technical S. typhimurium 1% and 2° Weak positive| Slight significant increaseq Callander, R.D.,
incorporation mutatior] Acetochlor TA1535, TA1537, | exp. (all with TA1538 | in revertants with TA1538 | and Priestley,
assay. (89.9% purity) | TA1538, TA98, strains): (+S9). (+S9) were observed in 2 ¢fK.P., 1989
and TA100 1.6, 8, 40, Negative with 3 exp. (”A, 5413/03)
OECD 471 S9 from livers of | 200, 1000, | TA1538 (-S9) | Citotoxicity at 5000
GLP: Yes rats induced with | 5000 Negative with | Hg/plate £S9)
Acceptability: Yes Araclor 1254. Hg/plate TAL535,
p Y (£S9) TA1537, TA98
39 exp. and TA100
(TA1538): | (xS9)
100, 200,
500, 1000,
2500, 5000
ug/plate,
(£S9)
Bacterial plate Analytical S. typhimurium 1 exp. (-S9) | Negative with | No reproducible significany Callander, R.D.,
incorporation and pre-| Acetochlor TA1538. and 3 TA1538 & increases in revertants. 1992
incubation mutation | (99.6% purity) | S9 from livers of | €Xp.(+S9): | S9) Citotoxicity at 5000 (IA, 5.4.1a/02)
assay rats induced with | 500, 875, Hg/plate (+S9) and at 3750
Araclor 1254. 1250, 2500, ug/plate (-S9).
OECD 471(1983). 3750, 5000
UK Department of Hg/plate
Health Guidelines Technical S. typhimurium 1 exp. (-S9) | Weak positive | Slight significant increases
(1989). Acetochlor TA1538. and 3 with TA1538 | in revertants with TA1538
GLP: No (89.9% purity) | 59 from livers of | €xp.(+S9): | (+S9) (+S9) were observed in 2 ¢f
Acceptability: Yes rats induced with | 500, 875, Negative with | 3 exp.
Araclor 1254. 1250, 2500, | TA1538 (-S9) | Citotoxicity at 5000
3750, 5000 pg/plate (+S9) and at 375(
Hg/plate pg/plate (-S9).
Bacterial mutation Analytical S. typhimurium 1 exp. (+S9):| Negative with | Citotoxicity at 5000
(pre-incubation) test) | Acetochlor TA1538. 500, 875, TA1538 (+S9)| pg/plate (+S9)
OECD 471(1983). (99.6% purity) | s9 from livers of | 1250, 2500,
UK Department of rats induced with 3750, 5000
Health Guidelines Araclor 1254. Hg/plate
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TEST TEST SYSTEM DOSAGE RESULTS COMMENTS REFERENCE
SUBSTANCE
(1989). Technical S. typhimurium 1 exp. (+S9);| Negative with | Citotoxicity from
GLP: No Acetochlor TA1538. 500, 875, TA1538 (+S9)| 250Qug/plate (+S9)
Acceptability: Yes (89.9% purity) | s9 from livers of | 1250, 2500,
rats induced with | 3750, 5000
Araclor 1254. ug/plate
Bacterial plate Technical S. typhimurium 2 exp. ¢ S9) | Negative with | Citotoxicity at 2500 and Callander, R.D.,
incorporation mutatior| Acetochlor TA1538 100, 200, |TA1538 & 5000ug/plate & S9) 1998
assay. (89.9% purity, [ 59 from livers of | 500, 1000, |S9) (1A,
batch A) rats induced with | 2500, 5000 5.4.1a,b//04)
Followed the Ames Phenobarbital and | pg/plate
protocol (1983) B-naphthoflavone
modified in accordancp - T : : . o
with the Analytical S. typhimurium 2 exp. (+S9):| Negative with | Citotoxicity at 2500 and
recommendations of | Acetochlor TA1538 100, 200, TA1538 (+S9)| 5000pg/plate (+S9)
the UK Environmental| (99-6%, purity, | S from livers of | 500, 1000,
sub-comitee on batch B) rats induced with | 2500, 5000
guidelines for phenobarbital and | pg/plate
mutagenicity testing. B-naphthoflavone
GLP: Yes‘ . Technical S. typhimurium 2 exp & S9) | Negative with | Citotoxicity at 2500 and
Acceptability: Yes | acetochlor TA1538 andlexp |TA1538¢ |5000ug/plate & S9)
(94.4% purity, | S9 from livers of | (+S9) S9)
batch C) rats induced with | 100, 200,
Phenobarbital and | 500, 1000,
B-naphthoflavone | 2500, 5000
ug/plate
Technical S. typhimurium 1 exp & S9) | Negative with | Citotoxicity at 500Qug/plate
Acetochlor TA1538 100, 200, TA1538 & (-S9)
(94.4% purity, | 9 from livers of | 500, 1000, | S9)
batch C) rats induced with | 2500, 5000
Araclor 1254 pg/plate
In vitro mammalian Acetochlor Chinese hamster | 1%exp &1, |1%exp 1% exp Cytotoxicity at 175 | Li, A.P., 1983
gene mutation assay | (96.3%purity) ovary cells (CHO- | 2, 5 and 10% Negative pg/mL (llA, 5.4.1b/04)
Ki-BH,) S9) 2 exp (x S9).
The study is pre- S9 fr_om livers pf 25,100, 175( b citive ¢ 2 exp
guideline rats induced with | pg/mL. S9) Cytotoxicity at 125ug/mL
GLP-Y. Arochlor 1254 ond N " y g
:Yes 2exp ¢ Significant (+59).
Acceptability: Yes 10% S9) increases in
25, 75, 100, | mutation
125, 150 frequency
pg/mL (-S9) | from 125
25,50, 75, | Hg/mL &S9)
100, 125
pg/mL (+S9)
In vitro mammalian | Acetochlor Chinese hamster | 1%exp ¢1, | Negative ¢ 1* exp Cytotoxicity at 200 | Li, A.P., Myers,
gene mutation assay | (91.4% purity ) | ovary cells (CHO- | 2, 5 and 1094 S9) in both pg/mL C.A.,, 1989
EPA 84-2 K1-BH) S9) exp. (- S9). (1A, 5.4.1c/01)
GLP:Yes S9 fr_om livers pf 50, 100, 200 2" exp
Acceptability: Yes Klrtsclag L:Clz%xv'th “ngd/ mL Cytotoxicity at 20Qug/mL
2exp (& (+ S9).
10% S9)
50, 75, 100,
150, 200
pg/mL
In vitro mammalian Acetochlor L5178Y mouse -S9: Negative (-S9)| -S9: Mitchell, A.D.,
gene mutation assay | (unspecified lymphoma cells 20, 30, 45, | Positive (+S9) Cytotoxicity from 76pL/L Rudd, C.J. and
purity) S9 from livers of | 60, 76, 100, +S9 fgflgezman, RL.,
The study is pre- rats induced with | 400 uL/L PR
quideline Arochlor 1254 +S9- Cytotoxicity from 40uL/L | (1A, 5.4.1¢/02)
GLP: Yes 5, 15, 20, 30
Acceptability: Yes 40, 50, 100,
(with reservations 250pL/L

because unspecified
purity of acetochlor)
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TEST TEST SYSTEM DOSAGE RESULTS COMMENTS REFERENCE
SUBSTANCE
In vitro mammalian | Acetochlor Human 10,50 and | Positive £S9) | There was a reduction in MIHoward, C.A.,
chromosome (89.4% purity) lymphocytes 100pg/mL between 36 and 69 %) at | 1989
aberration assay (whole blood). (#S9) 100 pg/mL £S9) (llA, 5.4.1b/02)
OECD 473 S9 from livers of
GLP: Yes rats induced with
Acceptability: Yes Aroclor 1254.
In vitro mammalian | Analytical Human 10, 75 and | Positive £S9) | Concentrations selected | Fox, V., 1998
chromosome Acetochlor, lymphocytes 150 pug/mL based on reduction in Ml | (llA, 5.4.1b/03)
aberration assay (99.6% purity) (whole blood). (#S9) and suitability of
S9 from livers of preparations.
No guideline cited rats induced with Results with related
GLP: No Aroclor 1254. materials establish the
’ - ; " chloro substituent in
Acceptability: Yes Technical Human Whole Positive Acetochlor as the
etk Wl L L
: ted 100pg/mL suggest a protective cellulgr
|Sepatr1a Separated effect of the SH group of
ymphocytes). lymphocytes: glutathione.
Without S9.
75ug/mL
In vitro UDS assay Acetochlor Rat hepatocytes | 0.016, 0.053| Negative Citotoxicity from 5.3 Naismith, R.W.
(99.7% purity) 0.16, 0.53, pg/mL. UDS determination| and Matthews,
. 1.6,5.3, at the five lower non-toxic | R.J., 1983
The study is pre- 16.0, 53.3 concentrations. (1A, 5.4.1b/01)
guideline
) and 160
GLP: Yes ng/mL
Acceptability: Yes
(with reservations
because a low numbe
of cells was scored,
and results were not
confirmed)

In vivo studies in somatic cells included chromosomalraltien and DNA effects.

With regard to chromosomal aberration, results ftbenthree studies presented were negative. Two
studies were not considered acceptable, eithethbyabsence of toxicity or cytotoxicity at the
highest dose tested (Farrow and Cortina, 1983)ecalise there was no certainty that the bone
marrow has been exposed to the test substanced@aeaand Cortina, 1985). However, according
to results from the mouse micronucleus test (R&an#i889) Technical Acetochlor (89.4% purity)
does not cause neither structural nor numericalmbsome aberrations

In relation to effects on DNA, results were obtaifieom studies which use either the comet or the
UDS assay.

Acetochlor (96.6% purity) did not induce DNA damggs measured by the comet assay) in nasal
cells from rats when administered for 7 or 18 we@shby, Clapp and Tinwell, 1996). However,
this study is not acceptable, since the dose wspdyalent to the MTD for chronic toxicity studies
(1750 ppnr 175 mg/Kg) cannot be considered as the MTD foteaou subchronic toxicity studies
especially when there is no information on signsaicity.

Technical Acetochlor (89.4% purity) induced DNA a@p(as measured by UDS assay) in rat
hepatocytes derived from animals exposed at a db800 mg/Kg (Trueman, 1989). This result
was confirmed by Ashby and Lefevre (1993). Nevédetbge based on data from pathological and
biochemical studies carried out with Acetochlor.@9 purity), the biological significance of this

UDS response is substantially reduced (Ashby aniévie, 1993 and 1994). This dose level
produced a depletion of non-protein sulphydryl goun the liver. The principal sulphydryl

compound (GSH) provides a natural defense agalestrephiles. Consequently, under conditions
where GSH is depleted, the probability of that éepbal toxin produces tissue or DNA damage,
respectively, is enhanced. The changes to the [paeameters listed for Acetochlor suggest a
temporal sequence of responses. First, thereapid and dose-related depletion of liver GHS. This

68



CLH REPORT FOR ACETOCHLOR

depletion is probably assisted by glutathione fierase enzymes, as opposed to direct reaction of
the chlorine group of acetochlor with GSH. Wherstbepletion reaches a critical level 40%
control levels), then a single cell necrosis startd increases rapidly in a dose related manner
(1000-2000 mg/Kg). The more marked of this pathiglaigchanges lead to a leakage of hepatic
enzymes into the peripheral blood. Finally, alledefes breached, and the liver severely damaged, a
UDS response is produced.

In summary, the onlyn vivo finding suggestive of genetic toxicity for acettwmrhis in the
biochemically compromised livers of rats expose@@060 mg/Kg. The UDS assay has been forced
to yield a UDS response, under extremely adverse denditions, a response that cannot be

interpreted in the context originally envisagedtfuos assay.

Table 24: Summary ofn vivosomatic cells genotoxicity studies

TEST TEST SYSTEM DOSAGE RESULT | COMMENTS REFERENCE
SUBSTANCE

Invivomammalian | Acetochlor, | Bone marrow cell§ 40, 150, 500 mg/Kg by| Negative. | No toxicity. Farrow, M.G.
chromosome aberration9e 39 purity) | from Sprague-Dawleyintraperitoneal injection| No cytoxicity. and Cortina, T.|
assay rats. Sampling at 6, 12, 24 1983

i hours. (”A, 5423/01)
The study is pre-
guideline
GLP: Yes
Acceptability: No
In vivomammalian | Acetochlor Bone marrow cells | 200, 660 and 2000 Negative | Toxicity from 660 | Cavagnaro, J.
micronucleus test (96.7% purity) | from CD- mice. mg/Kg by oral gavage. mg/Kg. and Cortina T.,

i ici 1985 (lIA,

Guideline: not cited ?;r]nplmg at 24, 48 and No cytotoxicity 5.4.2a(l02)
GLP: Yes '
Acceptability: No
In vivomammalian | Acetochlor Bone marrow cells | 898 and 1436 mg/Kg | Negative | Cytotoxicity at Randall, V.,
micronucleus test (89.4% purity) | from male and femalg (males) both doses tested | 1989 (lIA,

. CD- mice. 1075 and 1719 mg/Kg for females, and at| 5.4.2a/03)
gﬁge\l;ne OECD 474 (females) the highest dose

cYes ; tested for males (24
Acceptability: Yes ?;r]nplmg at 24, 48 and and 72 h sampling
' time)
In vivocomet assay | Acetochlor Nasal cells (olfactory | 1750 ppm Negative | No information on | Ashby, J.,

o (96.6% purity) | and respiratory) from | (= 175 mg/Kg) for 1 an toxicity. Clapp, M.J,L,,
Gwdellne: not male rats (Alpk: 18 weeks. The rationale for | Tinwell, H. et
g\f_apllalt\)lle APfSD) the dose used is np@l-, 1996

- No i (IlA, 5.4.2b/01)
Acceptability: No appropriate
In vivoUDS assay Acetochlor Hepatocytes from 500, 1000 and 2000 | Positive a Toxicity at 2000 | Trueman,
_ (89.4% purity) | male rats (Alpk mg/Kg, by gavage. 2000 mg/Kg (12 hour R.W., 1989
The study is pre- AP/SD) Liver samples at 4 and| Mg/Kg | time point). (I1A, 5.4.2b/02)
guideline 12 h. (12 h time
GLP: Yes point)
Acceptability: Yes
Comp_lementary study | Acetochlor, Hepatocytes and liver| 1 exp: Positive atf Dose-related Ashby, J.,
toIn vivoUDS assay: | (89.9% purity) | and blood samples | 2000 mg/Kg, by gavage 2000 decrease in GSH | Lefevre, P.A,,
(liver UDS, GSH levels from male rats (Alpk | (for UDS, GHS levels | Mg/Kg | levels. 1993
and histopathology; AP(SD) and necrosis in liver) | (12 htime| Necrosis at 1000 | (1A, 5.4.2b/03)
blood ALT, AST, ALP Liver samples at 12 h. | point) and 2000 mg/Kg.
and ALB levels).
Elevated ALT and
The study is pre- 2"and & exp: AS;I' levels at 2000
guideline: 500, 1000 and 2000 mo/kg.
GLP: No mg/Kg, by gavage (for No varle_lblllty
Acceptability: Yes GHS levels and necrosjs inter-animal for
in liver; and for blood GSH depletion.
ALT, AST, ALP and Variability inter-
ALB levels) Liver and animal for liver
blood samples at 12 h. necrosis and for
blood ALT and
AST levels f
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histopathology; blood
ALT, AST, ALP and
ALB levels).

Guideline: not a
genotoxicity study.
GLP: No
Acceptability: Yes (as
additional information)

mg/Kg, by gavage (for

in liver; and for blood
ALT, AST, ALP and
ALB levels) Liver and

48 h.

2" exp:

500, 1000 and 2000
mg/Kg, by gavage (for
blood ALT, AST, ALP

samples at 3 and 6 h.

GHS levels and necros

blood samples at 12, 24

and ALB levels). Blood

7]

TEST TEST SYSTEM DOSAGE RESULT | COMMENTS REFERENCE
SUBSTANCE

Complementary study | Acetochlor, Liver and blood 1% exp: Dose-related Ashby, J.,

toIn vivoUDS assay: | (89.9% purity) | samples from male | 500. 1000 and 2000 decrease in GSH | Lefevre, P.A,,

(liver GSH levels and rats (Alpk ARSD) | levels between 3- | 1994

12 h. Maximum
depression at 6 h.
By 24 h GSH
levels were
recovering and
exceeded control
levels by 48 h.
The major
pathological

at 12 h time point.
There were
elevated ALT and
AST levels in the

at 12 h time point.

changes were in th
2000 mg/Kg group

2000 mg/Kg group

(1A, 5.4.2b/04)

D

With regard to mutagenicity in germinal cells, fostudies in vivo were presented. Acetochlor
(from 90.4% to 94.4% purity) was tested in the duani lethal assay using either rats or mice.
Negative results were found in all studies butehoéthem were not considered acceptable by the
absence of toxicity at the highest dose level tedt®wever, based on results from Hodge (1991), it

can be said that Acetochlor (90.4 % purity) is mottagenic for germ cells.

Table 25: Summary ofn vivogerm cells genotoxicity studies

TEST TEST SYSTEM DOSAGE RESULT | COMMENTS REFERENCE
SUBSTANCE
Dominant lethal assay | Acetochlor Alpk AP;SD 200, 1000 and Negative | 2000 mg/Kg caused thregHodge, M.C.E.,
o ) (90.4% purity) | rats. 2000 mg/Kg by deaths, clinical signs of | 1991
Guideline: Not cited single oral gavage toxicity and 10% (IA, 5.4.3/02,)
(CjBLF"ZtYES with some for 4 days bodyweight reduction.
eviations. 1000 and 2000 mg/Kg
Acceptability: Yes caused a reversible
reduction in fertility at
weeks 2 and 3.
Dominant lethal assay | Acetochlor, male and 100, 200 and 2004 Negative | No toxicity Naylor, M.W.,
o ) (94.3% purity) | female ppm in the diet for 1987
Guideline: Not cited Alderley Park | 65 days (5.33, (1A, 5.4.3/01)
GLP: Yes (Alpk APSD) | 52.80 and 106.40
Acceptability: No rats. mg/Kg)
Dominant lethal assay | Acetochlor male and 200, 1000 and Negative | No toxicity Milburn, G.M.,
o (94.4% purity) | female 1500 ppm in the 1996a
Guideline: OECD 478 Alderley Park | diet for 10 weeks (IIA, 5.4.3/03)
GLP: Yes (Alpk APSD) | (13, 62 and 88.5
Acceptability: No rats. mg/Kg)
Dominant lethal assay | Acetochlor male and 200, 1000 and Negative | No toxicity Milburn, G.M.,
(94.4% purity) | female CD-1 | 3500 ppm in the 1996b
OECD 478 mice diet for 8 weeks (A, 5.4.3/04)
GLP: Yes (38, 186 and 812 ’
Acceptability: No mg/Kg)

Accordingly, the weight of evidence suggests tleat@chlor is mutagenia vitro but not
mutagenidn vivoin either somatic or germ cells.
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49.1.1 Invitro data
4.9.1.1.1 Bacterial gene mutation

Salmonella mutagenicity assay of CP-55097, DA-78-4.8
Kulik, F.A. and Ross, W.D, 1978 (lIA, 5.4.1a/01).
Date of experimental work: 28 July 1978 to 16 Oetol®78. Date of report: 5 December 1978.

Objective: To determine whether any significant aganic activity of the test material could be
detected towards Salmonella strains either in teegmce or absence of a mammalian metabolic
activation system.

Guidelines: No available. This study is pre-guidelilt was carried out as described by Ames, B.
et al.(1975), Mutation Research, 31, 347-364.

Deviations from OECD TG 471 (1984): No information the number of cells per ml in cultures.
The S9 was obtained from the livers of rodents theitreport does not specify the species of rat or
mouse, or the inducing agent, or the concentrahahwas used in the study. No positive control
included for TA1537 without S9. The upper limitbfl/plate was used in the initial mutagenicity
assay in spite of not being toxic in the toxicigstt and lower than Bl/plate, the upper limit
recommended for non-toxic liquids. No confirmat@ysay was performed except for TA 100
strain in the absence of S9.

GLP: No.

The study is not acceptablebecause the highest concentration tested is nosidered
appropriate, and important information is missing.

Material and methods together with findings

The test substance was Acetochlor, lot # Ba2-UQL7& F.G.B., with purity of 92.5%. The
compound was tested in the presence and absemcsammalian metabolic activation system in
both plate incorporation and spot tests. Four ghityurium strains (TA1535, TA1537, TA98, and
TA100) were used. S9 from mouse and rat (Litton#Z& rat and Lot#14&15 mouse) was used in
the spot test, and S9 from rat in the plate inc@pon assays (Litton Lot #78 in the toxicity test,
Lot #105 in the initial mutagenicity test, and rspiecified lot in the confirmatory test). Negative
(untreated) and solvent control (ethanol) as welbappropriate positive controls without S9 (2-
nitrofluorene for TA98 and TA100, and sodium nérifor TA1535) and with S9 (2-
aminoanthracene for TA98, TA100, TA1535, and TADS®€re used concurrently in the plate
incorporation mutagenicity assays.

The test substance is considered positive if, ttresments show a response that is significantly
different from the solvent controls at p< 0.01g%t) and a dose-response effect is demonstrated.
The condition of the background bacterial lawn veasluated for indications of cytotoxicity.
Cytotoxicity is evidenced by a reduction in the fenof revertans per plate and/or thinning or
disappearance of the bacterial background lawn.

A toxicity test was conducted using tester stra#dT0 in both the presence and absence of rat S9
(one plate per dose level). Acetochlor was testéila 0.3, 1, 10, 30 and 1@0plate. Cytotoxity
was observed at 1fl/plate and above in both the presence and absen86 as evidenced by
either low number of revertans (+ S9) or sparsenl&vs9).

In the spot test, the compound was assayed at @ewtvation of 50ul/plate with and without
mouse and rat microsomal preparations using thetéster strains TA98, TA100, TA1535, and
TA1537. In no case did a positive response.
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In the initial mutagenicity assay, dose levels @i0Q, 0.004, 0.02, 0.1, 0.3 andullplate were
tested (three plates per dose level). No cytottxmias observed. Significant increases at dose
levels of 0.001, 0.004 and 0.Q#plate in tester strain TA100 without S9 were alied, although
without a clear dose response relationship. No rofiignificant increases in the number of
revertans per plate were observed. Positive cangiade a satisfactory response.

In order to confirm the significant increases oledrin the first assay in TA100 without S9, a
second assay was performed. Dose levels of 0.00040and 0.02ul/plate were tested. No
cytotoxicity was observed. No significant increageshe number of revertans per plate were
observed. The positive control gave a satisfaatesponse.

Conclusion
Acetochlor was not mutagenic for any of the testeain used, under the conditions of this study.

Acetochlor: An evaluation in the Salmonella mutation assay
Callander, R.D. and Priestley, K.P., 1989 (ll1A, 5.4.a/03)
Date of experimental work: 25 October 1988 to 1@&ber 1988.
Date of report: 19 July 1989.

Objective: To evaluate the mutagenic potential oé#chlor in bacterial test systems using
strains of Salmonella typhimurium.

Guidelines: OECD TG 471 (1983).
Deviations from OECD TG 471 (1983): No informatiom the number of cells per ml in cultures.

GLP: Yes, except that the stability and concerdratif the test substance in the vehicle used were
not determined by analysis.

The study is considered acceptable.
Material and methods together with findings

The test substance was Acetochlor (technical nadtevith purity 89.9%, batch no B2993/15. The
assay was conducted by means the plate incorporatiethod. FiveS. typhimuriumstrains
(TA98, TA100, TA1535, TA1537 and TA1538) were us8&@. was derived from livers of male
Alderly Park (Alpk:ApfSD) albino rats induced witAraclor 1254. Negative (untreated) and
solvent control (DMSO) as well as appropriate pesitcontrols such as Acridine mutagen
(ICR191) for TA1537, Daunomycin HCI (DR) for TA98;Nitro-o-phenylene diamine (4NPD)
for TA1538, and N-Methyl-N’-nitro-N-nitrosoguanid@n(MNNG) for both TA1535 and TA100,
without S9, as well as 2-aminoanthracene for adliss, with S9, were used concurrently.

A positive response in an individual experimenachieved when one or both of the following
criteria are met: a) a statistically significansderelated increase in the mean number of revertant
colonies is obtained; b) a two fold or greater @ase in the mean number of revertants colonies
(over that observed for the concurrent solvent robmilates) which is statistically significant, is
observed at at least one dose level. A test comp@unonsidered mutagenic when the observed
effect for the strain/S9 combination is consistenproducible. The assessment of statistical
significance was carried out using a one-tailedd&nti s t-test. Values of p<0.01 are treated as
significant, wich values of 0.01<p<0.05 being iradice of a possible effect. The condition of the
background bacterial lawn was evaluated for indbcat of cytotoxicity. Cytotoxicity is evidenced
by a reduction in the number of revertans per p#atd/or thinning or disappearance of the
bacterial background lawn.
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Acetochlor was initially assayed twice at dose Iewé 1.6, 8, 40, 200, 1000 and 500¢/plate in
all strains, both in the presence and absence.of S9

In the £' experiment, a two fold increase in the mean nunabeevertants colonies (over that
observed for the solvent control) which is statety significant was only achieved for TA1538 (-
S9) at 100Qug/plate (3.2 fold increase) and for TA98 (+S9) @D Ag/plate (1.6 fold increase).

In the 29 experiment, a two fold increase in the mean nundfeevertants colonies (over that
observed for the solvent control) which is statety significant was only achieved for TA1538
(+S9) at 100qug/plate (1.7 fold increase) and for TA98 (-S9) @ Ag/plate (1.6 fold increase).

In view of the effects observed in strain TA1538the f' experiment (-S9) and in the"®2
experiment (+S9), the compound was retested wighstinain £S9) in a third experiment, at dose
levels of 100, 200, 500, 1000, 2500 and 5QfMlate. A two fold increase in the mean number of
revertants colonies (over that observed for theesul control) which is statistically significant

was achieved for TA1538 (+S9) at 100@/plate (1.9 fold increase) and at 25@§)plate (1.6 fold
increase).

The positive response observed for TA1538 in thexiperiment at 1000g/plate (-S9) was not
reproduced in the"2 or 3 experiments, and the effects were therefore nosidered to be due to
compound-induced mutation.

The positive response observed for TA1538 in tfeeXperiment at 100Qg/plate (+S9) was
reproduced in the®experiment, although these effects showed onlitdiindose relationships in
each case.

In all three experiments, cytotoxicity was observeaach strainfS9) at the top concentration
tested (500Qug/plate). Positive controls for each experimentegasatisfactory response.

Conclusion
Acetochlor (technical material) gave a weak butitp@s mutagenic response with TA1538 in the
presence of S9, under the conditions of this study.
Acetochlor (analytical standard) - An evaluation ofmutagenic potential usingS. typhimurium
Callander, R.D., 1992 (lIA, 5.4.1a/02)
Date of experimental work: 19 July 1991 to 07 Oetol®91. Date of report: 16 July 1992.

Objective: To evaluate the mutagenic potential afetdchlor in the strain oSalmonella
typhimuriumTA1538.

Guidelines: Experimental procedures followed thetguols in accordance with the methods
outlined in OECD TG 471 (1983), and in the UK Dépent of Health Guidelines (1989).

Deviations from OECD TG 471 (1983): Only one tess#rain of Salmonella typhimurium
(TA1538) was used. No information on the numbeceifs per ml in cultures. Negative results
obtained in the first mutagenicity assay in thesalog of S9 were not confirmed.

GLP: No.
The study is considered acceptable.

Material and methods together with findings

The test substances were Acetochlor (analyticadstal) with purity 99.6%, batch ref: ASW-995-
C, and Acetochlor (technical material) with purB9.9%, batch ref.: B2993/15. The assay was
conducted by means the plate incorporation andnmeation methods. On8. typhimurium
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strain (TA1538) was used. S9 was derived from $ivadrmale Charles River CD [Crl:CD(SD)BR]
albino rats induced with Araclor 1254. The solveontrol (DMSQO) and appropriate positive
controls such as 4-nitro-o-phenylene diamine, emahsence of S9, and 2-aminoanthracene, in the
presence of S9, were used concurrently.

A positive response in an individual experimenaéhieved when one or both of the following
criteria are met: a) a statistically significantsderelated increase in the mean number of revertant
colonies is obtained; b) a two fold or greater éase in the mean number of revertants colonies
(over that observed for the concurrent solvent robrlates) which is statistically significant, is
observed at at least one dose level. A test comp@unonsidered mutagenic when the observed
effect for the strain/S9 combination is consistenproducible. The assessment of statistical
significance was carried out using a one-tailedd&nt's t-test. Values of p<0.01 are treated as
significant, wich values of 0.01<p<0.05 being iradiece of a possible effect. The condition of the
background bacterial lawn was evaluated for indbcat of cytotoxicity. Cytotoxicity is evidenced
by a reduction in the number of revertans per ptatd/or thinning or disappearance of the
bacterial background lawn.

The samples of Acetochlor (analytical standard etinical material) were initially tested using
the plate incorporation method at dose levels 6f 805, 1250, 2500, 3750, and 5Qaf)plate, in
both the presence and absence of S9 mix. The camdpomere subsequently retested (+S9 only)
at the same concentrations. Thi€ @ssay was conducted using the pre-incubation rdetfe
two samples were subsequently tested on two furtltassions (+S9 only) using the plate
incorporation method, again at the same conceotrsti

In four separate assays, Acetochlor (analyticahdsied) did not induce any significant,
reproducible increases in the observed number wértant colonies in strain TA1538 in the
presence of S9, nor were any increases obsentbd Experiment conducted without S9.

In concurrent experiments, the sample of techmaatochlor induced slight but significant and
reproducible increases in the observed number wért@nt colonies in strain TA1538 in the
presence of S9. Therefore, the positive responsereed at 125Qug/plate (+S9) in the ®1
experiment (1.5 fold increase) was reproduced éndthexperiment (1.7 fold increase). However,
there was not a positive response in the experig@mmucted in the absence of S9.

In the plate incorporation assays, cytotoxicity waserved at 500Qg/plate (+S9) and at 3750
ug/plate (-S9) for both analytical and technical #chlor. In the pre-incubation assays (+S9),
cytotoxicity was observed at 50Q@/plate for analytical standard and from 25@§/plate for
technical material. Positive controls for each expent gave a satisfactory response.

Conclusion

Under the conditions of this study, Acetochlor (gheal standard) was non mutagenic for tester
strain TA1538 in both the presence and absencelofT8chnical Acetochlor showed a weak
effect in the presence of S9 under the same conditi

Acetochlor-An evaluation in the Salmonella/microsome assay
Callander, R.D., 1998 (lIA, 5.4.1a/04)

Date of experimental work: 17 September 1994 tddiary 1995.
Date of report: 29 July 1998.

Objective: To evaluate the mutagenic potential afious batches of Acetochlor in the strain of
Salmonella typhimuriurfA1538
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Guidelines: The procedure followed the Ames protddéaron and Ames, 1983) modified in
accordance with the recommendations of the UK Bmvirental Mutagen Society sub-committe
on guidelines for mutagenicity testing (Gatehoetsal, 1990)

Deviations from OECD TG 471 (1983): Only one tess#rain of Salmonella typhimurium
(TA1538) was used. No information on the numbecedfs per ml in cultures.

GLP: Yes.

The study is considered acceptable
Material and methods together with findings

Three batches of Acetochlor were tested:
-Acethochlor (technical material), batch ref: Parity of 89.9%. In the report its name is batch A.

-Acetochlor (analytical standard) batch ref: ASWeID, purity of 99.6%. In the report its name is
batch B.

-Acetochlor (technical material), batch ref: 1388%-1, purity of 94.4%. In the report its name is
batch C.

The assay was conducted by means the plate in@diggormethod. One S. typhimurium strain
(TA1538) was used. S9 was derived from livers ofen&prague Dawley rats induced either with
Araclor 1254 (in batch C) or with a Phenobarbftalaphthoflavone combination (in batches A, B
and C). The solvent control (DMSO) and appropriptsitive controls such as as 4-nitro-o-
phenylene diamine, in the absence of S9, and 2aanthracene, in the presence of S9, were used
concurrently

A positive response in an individual experimenaéhieved when one or both of the following
criteria are met: a) a statistically significantsderelated increase in the mean number of revertant
colonies is obtained; b) a two fold or greater éase in the mean number of revertants colonies
(over that observed for the concurrent solvent robrtlates) which is statistically significant, is
observed at one or more concentrations. A test oomg is considered mutagenic when the
observed effect for the strain/S9 combination isststently reproducible. The assessment of
statistical significance was carried out using &-tailed Student’s t-test. Values of p<0.01 are
treated as significant, wich values of 0.01<p<OW@sng indicative of a possible effect. The
condition of the background bacterial lawn was eatdd for indications of cytotoxicity.
Cytotoxicity is evidenced by a reduction in the m@nof revertans per plate and/or thinning or
disappearance of the bacterial background lawn.

Each sample of Acetochlor was initially assayedcéwat 100, 200, 500, 1000, 2500 and 5000
ug/plate in the presence of S9 mix prepared fromnBbarbitalp-naphthoflavone-induced rats.
Batches A and C were also assayed in the absenc®9omix. Acetochlor batch C was
subsequently retested at the same concentratiobsth the absence and presence of S9 prepared
from Arochlor 1254- induced rats.

In two separate experiments, all three test santgitbsiot induce any significant, reproducible
increases in the observed number of revertant mdom the presence of Phenobarbftal/
naphthoflavone-induced S9 mix, nor did batches A @nin the absence of S9 mix. In a 3rd
experiment, Acetochlor batch C gave negative resultthe absence of S9 mix and with both
Phenobarbitaff-naphthoflavone-induced and Arochlor 1254-induc@drfixes.

In all experiments, cytotoxicity was observed a¢ tiop concentrations tested (2500 or 5000
ug/plate). Positive controls for each experimentegasatisfactory response.
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Conclusion

Under conditions of this study, Acetochlor as tecahor analytical grade material is not
mutagenic to S. typhimurium strain TA1538 in eittlee presence or absence of S9.presence or
absence of S9.

491.1.2 Mammalian Gene Mutation

CHO/HGPRT gene mutation assay with MON 097
Li, A.P., 1983 (llA, 5.4.1b/04)
Date of experimental work: 22 February 1983 to 3/N1883. Date of report: 9 June 1983.

Objective: To assess the potential of Acetochlomtiuce gene mutations at the hypoxanthine
guanine phosphoribosyl transferase (HGPRT) locusuitured Chinese hamster ovary (CHO)
cells.

Guidelines: No available. This study is pre-guideli It was carried out as described by Hsie,
A.W. et al. (1979), Mutation Research, 86, 193-224.

Deviations from OECD 476 (1984): None.
GLP: Yes.

The study is considered acceptable.
Material and methods together with findings

The test substance was Acetochlor (MON 097), sam@ler830020, with purity of 96.3%. The
study was conducted using a Chinese hamster oedirline designated CHO-BH,. Arochlor
1254-induced rat liver homogenate (S9) commergaischased from Litton Bionetics was used as
an exogenous activation system. The solvent cofgtblanol) and appropriate positive controls,
ethylmethane sulfonate (-S9) and benzo(a)pyren8)(«ere used concurrently. The assay for the
induction of 6-thioguanine (6-TG) resistant mutanés performed.

The toxicity of Acetochlor to CHO cells with andtivout metabolic activation was determined in
range-finding studies prior to the selection of g@centrations for the mutagenicity assays.
Proliferating cells were exposed to the test sulgstdboth with and without metabolic activation

for 3 hours. At the end of exposure period cels washed and cultured to determine survival.
Three samples of 200 cells were plated for deteatitn of cloning efficiency (CE). Plates were

incubated for 7-9 days. The colonies developed wermted. Citotoxicity was determined by

measuring the cloning efficiency (CE) and expressetklative survival.

In the mutation induction assays, cells were exgpdegiest or control compounds for 3 h in the
presence or absence of S9. After the exposuredyeratis were washed and cultured to determine
survival and to allow for expression of the mutphénotype. At the end of a 7-9 day expression
period, a number of £&ells per sample were plated (5 plates, 2xils per plate) in medium
containing 6-thioguanine for mutant selection, anumber of 200 cells per sample in triplicate
were plated in medium without 6-thioguanine for thetermination of cloning efficiency. Plates
were incubated for 8-12 days. Colonies developedevewunted. The mutant frequency was
calculated dividing the total number of mutant coés by the total number of cells plated, and
corrected by the cloning efficiency. It was expegsas mutants per 46lonable cells.

Statistical analysis of data was based on methatdBsped by Snee and Irr (1981). The analysis
consisted of transformation of the data followedalyanalysis of variance for linear trend and a
pair-wise comparison of control and treated mutaatiuencies by a modified Student’s t-test.
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Preliminary mutation induction assays were condlucte determine additional toxicity
information, optimal S9 concentrations and to ab& initial estimation of mutagenic potential.
Based on the results of the toxicity test, coneiuns of the test chemical estimated to yield
approximately 100%, 50% and 10% relative survival 5, 100 and 17pg/ml) were used at S9
concentrations of 0, 1, 2, 5 and 10%. Duplicatatirent samples per dose level were used.

Results of the preliminary mutation induction assaydicated that cytotoxicity of Acetochlor
increased with increasing S9 concentrations. A ssiign of mutagenicity was demonstrated by
higher mutation frequency values in treated sampl@®pared to control frequency values,
although none of the increases were statisticadlyificant. The optimum concentration of S9 was
considered 10%, because when Acetochlor was testedOug/ml the most elevated frequencies
of mutation were obtained with this level.

Final mutation induction assays were conductecefmd a concentration-response relationship in
the presence and absence of the optimal S9 coatientrBased on the results of the toxicity test,
concentrations of the test chemical estimated etdyapproximately 100%, 70%, 50%, 20% and
10% relative survival were tested with and withdloe optimum S9 concentration. Triplicate
treatment samples per dose level were used.

The concentrations used in the final mutation itidncassays were 25, 75, 100, 125 and 150
pug/ml (-S9) and 25, 50, 75, 100 and 12Bml (+10% S9). Mean survival ranged from 39 to 95%
(-S9) and from 7 to 97% (+S9). Slight, but statllly significant increases in mutation frequency
were observed at 125 and 1p§/ml (-S9) and at 12xg/ml (+S9). The maximal responses had
mean mutant frequencies approximately 3.8 timedrabi-S9) and 2.9 times control (+S9).
Statistically significant concentration-responskatienships were observed both in the presence
and absence of S9. The cytotoxicity of Acetochl@swncreased by S9, therefore suggesting
metabolism of the chemical to more toxic forms. Hffect of S9 on mutagenicity was not as
apparent. While the slope of the dose-responseecwas slightly higher in the presence of S9
(0.17 mutants per £Gsurvivorsfig per ml) than that in the absence of S9 (0.13 nisitper 16
survivorsfig per ml) because of the limited treatment dosék statistically significant positive
mutagenicity, no definite conclusions on the effeat S9 on the mutagenicity of Acetochlor in
CHO cells can be drawn. Positive controls gavetiafaatory response. Results are summarised in
Table 26.

Table 26: Cytotoxicity and mutagenicity results from the m&HO/HGPRT test

Metabolic activation Concentration . Cytoto>§icity Mutant frequency
(ug/mL) (% survival relative to control) (per 10°)

- S9 Acetochlor 0 100 10.0

25 95 12.7

75 74 18.9

100 89 22.6

125 71 38.0*

150 39 27.0*
Positive control (EMS) 100 84.4*
10% S9 Acetochlor 0 100 20.6

25 97 29.0

50 77 20.2

75 34 17.6

100 30 38.6

125 7 60.7*
Positive control (BaP)| 1 38.2*

*statistical significant, p< 0.05
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Conclusion

Under the conditions of this study, Acetochlor ined gene mutations at the HGPRT-locus in
CHO cells in the presence and absence of metactiiation.

CHO/HGPRT gene mutation assay with MON 097
Li, A.P. and Myers, C.A., 1989 (llA, 5.4.1¢/01)

Date of experimental work: 28 September 1988 td@iuary 1989. Date of report: 6 September
1989.

Objective: To assess the potential of Acetochlointiuce gene mutations at the hypoxanthine
guanine phosphoribosyl transferase (HGPRT) locusuiltured Chinese hamster ovary (CHO)
cells.

Guidelines: Cited EPA guideline 84-2 (A).
Deviations from OECD 476 (1984): None.

GLP: Yes, except that the stability and concerdgratf the test substance in the carrier used were
not determined by analysis.

The study is considered acceptable.

Material and methods together with findings

The test substance was Acetochlor (MON 097), sam@ler880095, with purity of 91.4%. The
study was conducted using a Chinese hamster oedrjiree designated CHO-K1-BH4. Aroclor
1254-induced rat liver homogenate (S9), commeicialirchased from Organon Teknika Corp.,
was used as an exogenous activation system. Thensotontrol (ethanol) and appropriate
positive controls [ethylmethane sulfonate witho®, $enzo(a)pyrene and dimethylnitrosamine
(DMN) with S9] were used concurrently. The assaytfee induction of 6-thioguanine (6-TG)
resistant mutants was performed.

An initial experiment was performed to test theotgkicity of the test chemical. Proliferating
cells were exposed to Acetochlor (25, 50, 75, I, 150, 175 and 20@y/ml) both with and
without metabolic activation for 3 hours. S9 cortcations of 1, 2, 5 and 10% were used. At the
end of exposure period cells are washed and cdltireéetermine survival. Three samples of 200
cells per dose level were plated for determinataincloning efficiency (CE). Plates were
incubated for 6-9 days. The colonies developed wertmted. Citotoxicity was determined by
measuring the cloning efficiency (CE) and express®delative survival. The concentrations that
induced significant cytotoxicity (10-20% relativersival) were 15Qug/ml, 150ug/ml, 175ug/ml,
200ug/ml, and 175g/ml without S9 and with 1%, 2%, 5% and 10% S9peetively.

In the mutation induction assays, CHO cells wengosrd to test or control compounds for 3 h in
the presence or absence of S9. After the exposenied) cells were washed and cultured to
determine survival and to allow for expressionhad mutant phenotype. At the end of a 7-9 day
expression period, a number of 106 cells per sample plated (5 plates, 2x105 cells per plate)
in medium containing 6-thioguanine for mutant setet; and a number of 200 cells per sample in
triplicate were plated in medium without 6-thiogiran for the determination of cloning
efficiency. Plates were incubated for 6-10 dayslo@ies developed were counted. The mutant
frequency was calculated dividing the total numdfemutant colonies by the total number of cells
plated, and corrected by the cloning efficiencyvdis expressed as mutants per 106 clonable cells.

Statistical analysis of data was based on methallBshed by Snee and Irr (1981). The analysis
consisted of transformation of the data followedalyanalysis of variance for linear trend and a
pair-wise comparison of control and treated mutaagiuencies by a modified Student’s t-test.
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An initial mutagenicity experiment was conductedyteld an initial estimation of mutagenicity
and the possible optimum S9 concentration for nenagty. Acetochlor was tested at 50, 100 and
200 ug/ml in a range of S9 concentrations (1%, 2%, 5% Hd%). Duplicate treatment samples
per dose level were used. The concentration tllaticed significant cytotoxicity (10-20% relative
survival) was 20Qug/ml (-S9). No statistically significant increasasmutant frequency or dose-
response were observed. The optimum concentrafi&@®ovas considered 10%, because when
Acetochlor was tested at 10@/ml the most elevated frequencies of mutation vedatained with
this level.

In the confirmatory experiment, Acetochlor was dédsat 50, 75, 100, 150 and 20@/ml in the
absence and presence of 10% S9 activation. Tripliceatment samples per dose level were used.
The concentration that induced significant cytotdyi (10-20% relative survival) was 2Q@/ml

(= S9). No statistically significant increases imtant frequency or dose response were observed.
Positive and solvent control gave a satisfactospoese.

Conclusion

Acetochlor did not induce gene mutations at the RGH#ocus in CHO cells in the presence and
absence of metabolic activation, under the conaktiaf this study.

An evaluation of mutagenic potential of MON 097 emloying the L5178Y TK'/ mouse
lymphoma assay

Mitchell, A.D., Rudd C.J. and Coleman, R.L., 1982I(A, 5.4.1¢/02)
Date of experimental work: 21 July 1981 to 16 Delbeni981. Date of report: August 1982.

Objective: To assess the potential of Acetochlantiuce gene mutations at the thymidine kinase
locus in L5178Y mouse lymphoma cells.

Guidelines: No available. This study is pre-guideli The experimental procedure was adapted
from one described by Clive and associates (1971-79

Deviations from OECD 476 (1984): None.

GLP: Yes.

The study is considered acceptable with reservati@edue to purity was not reported.
Material and methods together with findings

The test substance was Acetochlor (MON 097), lotNip 1924845. The study was conducted
using mouse lymphoma cell line designated L5178¥was derived from livers of male Fischer
344 rats induced with Arochlor 1254. The solventtol (DMSO) and appropriate positive
controls, ethylmethanesulfonate (without S9) andM&thylcholantrene (with S9) were used
concurrently. The assay for the induction of toflothymidine (TFT) resistant mutants was
performed.

Preliminary experiments were conducted with Acefmicho determine its cytotoxicity and the
concentration range to use in the mutagenesis iséagtochlor was tested, in singlets, at 18
concentrations (1, 5, 10, 25, 50, 100, 200, 300, 400, 600, 700, 800, 900, 1000, 2000, 3500
and 5000 pL/L) with and without metabolic activation. Test bsance precipitated at
concentrations of 800 to 50Q0/L (-S9) and at concentrations of 2000 to 5QQd0L (+S9).
Citotoxicity was calculated by multiplying the relee suspension growth and the relative cloning
efficiency and was expressed as the relative gtakth (%). In samples treated with 100 to 700
uL/L (-S9) and with 50 to 100Qg/L (+S9), less than 3 x 106 cells survived thereggion period,
so they were not cloned. Five samples exposedttw 30 uL/L (-S9) were cloned and yielded
relative total growth levels from approximately 98%10uL/L to 14% at 50uL/L. Four samples
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exposed to 1 to 2mL/L (+S9) were cloned and yielded relative totabwth levels from
approximately 55% at AL/L to 14% at 25uL/L.

In mutagenesis assays, Acetochlor was tested atntmations of 20, 30, 45, 60, 76, 100 and 400
puL/L (-S9), and at concentrations of 5, 15, 20, 80, 50, 100 and 2%@/L with S9. Triplicate
samples were used for each test article concemtraind for the negative and positive controls.
After the exposure period (4 hours), the treatmsolutions were removed and cells were
resuspended in fresh medium and incubated for 8 tayexpression of any mutation. After the
expression period, 3 x 106 cells were seeded inirgdp media supplemented with TFT for
determining mutations, and 600 cells were seededcliming medium without TFT for
determining viability. After cultivation of the dslfor 11 days, colonies of cells in each plateever
counted.

The mutation frequency was calculated by dividimg humber of mutant colonies by the number
of potentially viable colonies per 3 x 106 cellateld. The number of potentially viable colonies
was calculated by multiplying the 3 x 106 cellstpthby their specific cloning efficiency. The
average mutation frequency of the solvent contreés subtracted from that of each treated
sample so that the results were expressed as ihdna&ation frequencies. The test substance is
considered to be mutagenic if the mean mutatioguizacies of at least two test sample
concentrations with a mean relative total growtlueaf at least 10% are significantly greater (p<
0.01) than that of the solvent control and thedmsomponent of the dose-response relationship is
statistically significant (p< 0.01) and exhibitpasitive slope for test sample concentrations with
mean relative growth value of at least 10%. Theagenicity data were analyzed statistically
using the Student’s t-test and the dose-resporagsanof variance as generally outlined by Irr
and Snee (1979, 1981).

In the absence of S9, cytotoxicity was observetbatentrations 76 uL/L yielding relative total
growth values of less than 10%. The mutation fregies of samples treated with four
concentrations (30, 45, 60 and «B/L) were analyzed statistically, and none werenfio be
significantly different than the solvent controlt #he lowest concentration, 2@Q/L, the relative
suspension growth was much lower than expectes. likely that a more concentrated stock
solution was used during the addition of the chainiso that the actual concentration was 100
uL/L. Because of this uncertainty, and also becdliseaverage relative total growth was less than
10%, these samples were not included in the staisanalysis. Positive control gave a
satisfactory response

In the presence of S9, cytotoxicity was observedoatentrations greater than BO/L yielding
relative total growth values of less than 10%. &ksamples treated with 5, 15, 20, 30, 40 and 50
uL/L were cloned. At 40 and 5QL/L, the relative total growth was less than 10%ttbf the
solvent control, so only the remaining four setssamples were analyzed statistically. Two
concentrations, 20 and 3@/L yielded significant increases in the mutatioajuency over that of
the solvent control. The maximal response at 80L had a mean mutation frequency
approximately 2.2 times control. A significant dakspendent increase in the mutation frequency
was also observed. Positive control gave a sat@facesponse.

Conclusion

Under the conditions of this study, Acetochlor waatagenic in the mouse lymphoma assay
(L5178Y TK+/-) in the presence of metabolic activat but not mutagenic in the absence of
metabolic activation.
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4.9.1.1.3 Mammalian chromosome aberration
Acetochlor: An Evaluation in the in vitro cytogenetic assay in human lymphocytes.
Howard, C.A., 1989 (lIA, 5.4.1b/02)

Dates of experimental work: 24 January 1989 to § ¥889. Date of report: 20 July 1989.
Objective: To evaluate the clastogenic potentighodtochlor for human lymphocyte cultures.
Guidelines: OECD TG 473 (1983).

Deviations from OECD TG 473 (1983): None.

GLP: Yes.

The study is considered acceptable.

Material and methods together with findings

The test substance was Acetochlor (technical na}ereference A1016/9, with purity 89.4%.
The study was conducted in human lymphocytes usimge blood from two healthy donors (one
male and one female). S9 was derived from liversiale AlpkaAPfSD albino rats induced with
Aroclor 1254. Negative (untreated) and solvent mniDMSO) as well as appropriate positive
controls, mitomycin C (without S9) and cyclophospinde (with S9), were used concurrently.

Dose levels for the chromosome aberration assaye veelected following a preliminary
cytotoxicity test based on the mitotic index (MBtdrmination. Acetochlor was administered to
duplicate cultures from both donors at concentratianging from 3-90Qg/mL, in the presence
and absence of metabolic activation.

Accordingly, the dose levels selected for the closomal aberration assay were 10, 50 and 100
ug/mL. The test or control substances were admneidtt® duplicate cultures from both donors, in
the presence and absence of S9, at approximately after culture initiation, and remained in
contact with the cells for approximately 2 h 30 rror8 h 30 min. Colchicine was added two hours
prior to harvesting the cultures at 72 h. Wheresjibs, one hundred cells in metaphase were
analysed from each blood culture for the incidentestructural chromosomal damage (gaps,
breaks, fragments and minutes, multiple damageydhanges, other) according to the criteria
recommended by Scott et al.(1983). The M| was datexd for each culture.

The total number of abnormal cells excluding gapsehch of the treatment groups was evaluated
for statistical significance from the appropriatdvent controls using the Fisher's Exact Test. The

results of the cytogenetic analyses are expressé#teanean percentage of abnormal cells and as
the number of aberrations per cell at each dosel.|®esults are summarised in Table 27 and

Table 28.

Statistical significant increases in chromosomahage were observed in cultures from both
donors treated with 100 pg/mL (= S9-mix). Small btatistically significant increases were also
observed in cultures treated with 50 pg/mL, fronthb¢S9-mix) and one donor (+S9-mix).
Furthermore, there was a clear dose-response fomaastogenicity. This clastogenic response
seen at 100 pg/mL was accompanied by a reductidul iof between 36 and 69%. Positive and
negative controls gave a satisfactory response.
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Table 27: Chromosomal abnormalities and mitotic index (-r&ig)

0 )
o i e | e oo | wean 6 M educton i 1)
Treatment

Donor 1 Donor 2 Donor 1 Donor 2 Donor 1 Donor 2
DMSO 0 0 0 0 14.4 7.1
Positive Control 24%* 16** 0.24 0.16 9.2 0.6
Acetochlor (10 pg/mL) 1 1 0.01 0.01 12.35 (14%) (0%)
Acetochlor (50 pg/mL) 3* 2.5*% 0.03 0.04 14.05 (2%)| 3.25 (54%)
Acetochlor (100 pg/mL) 41.33* 9.5** 1 0.15 5.065%) 2.9 (59%)

**P<(0.01 Statistically significant
*P<0.05 Statistically significant

Table 28: Chromosomal abnormalities and mitotic index (+r8if)

Mean % Aberrant Cells

No. of aberrations/cell

Mean % Mitotic Index

Treatment Excluding Gaps Excluding Gaps (reduction in MI)
Donor 1 Donor 2 Donor 1 Donor 2 Donor 1 Donor 2
DMSO 1 0 0.01 0 16.15 8.15
Positive Control 44** 32* 0.72 0.32 5.2 5.2
Acetochlor (10 pg/mL) 0 0 0 0 12 (27%) 9.45 (0%)
Acetochlor (50 pug/mL) 1* 2 0.01 0.02 11.1 (33%) @D€0)
Acetochlor (100 pg/mL) 12.67** 16.67* 0.4 0.49 1569%) 5.2 (36%)

Conclusion

Acetochlor is clastogenic to human lymphocytesitro, under the conditions of this study.

Acetochlor and related materials: An evaluation inthe in vitro cytogenetic assay in human

lymphocytes,

Fox, V., 1998 (lIA, 5.4.1b/03)
Dates of experimental work: 1992 to 1998. Dateepbrt: 25 August 1998.

Objective: To investigate the clastogenicity of faalor and related materials in an in vitro

cytogenetic assay using human lymphocytes.

Guidelines: Not cited.

Deviations from OECD TG 473 (1997): None

GLP: No

The study is considered acceptable.

Material and methods together with findings

The test substances were:
- Analytical Acetochlor, 99.6 % purity (batch ASV8®C and WRC 12328 2)
- Technical Acetochlor, 94.4% purity (batch WRC 38816 1)
- n-Butyl acetochlor, 93% purity (batch WRC 1328) 1

- Des-chloro acetochlor, 96% purity (batch WRC 1880WRC-13512-30-2 and ASW1609R)
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- p-(Chloroacetyl)acetanilide, 100% purity (batdd/97/139 and M21244/3)
- 2-Chloroacetophenone, 99% purity (batch PH719@fIot 39525.0FR)

The study was conducted using human lymphocyteslémMblood or separated lymphocytes). S9
was derived from livers of male AlpkaAPfSD albinats induced with Aroclor 1254. Negative

(untreated) and solvent control (DMSO) as well pprapriate positive controls, mitomycin C

(witout S9) and cyclophosphamide (with S9), weredusoncurrently.

Duplicate human peripheral blood cultures were sgddo the solvent, test substance or positive
control at appropriate concentrations in the follaypvexperiments:

1. Whole blood from one donor treated for 3 h (x&fh a sampling time of 72 h after culture
initiation (Analytical Acetochlor at 5, 10, 50, 7800 and 15@g/mL)

2. Whole blood from one donor treated for 3 h (x&8h a sampling time of 72 h after culture
initiation (n Butyl acetochlor at 10, 25, 50, 6@, B0, 90, 100 and 13f/mL)

3. Whole blood from one donor treated for 3 h (x&8h a sampling time of 72 h after culture
initiation (Des chloro acetochlor at 550, 600, 6600, 750, 800, 850 and 908/mL)

4. Whole blood and separated lymphocytes from omeod treated for 3 h (-S9) with a
sampling time of 68 h after culture initiation (hedcal Acetochlor at 10, 25, 50, 75, 100, 125
and 150ug/mL; p (Chloroacetyl) acetanilide at 0.5, 1, 255,10, 15, 20 and 5Qg/mL; 2
Chloroacetophenone at 0.5, 1, 2.5, 5, 10, 15, dGapg/mL)

The mitotic index (MI) was determined by examinid@00 lymphocytes per culture and
calculating the percentage of cells in metaphase Righest concentration for chromosomal
aberration analysis was selected on the basisigingicant reduction in mean mitotic activity and
the suitability of the metaphase preparations.

Where possible, one hundred cells in metaphase avexlysed from each selected culture for the
incidence of structural chromosomal damage (gapsakis, fragments and minutes, multiple
damage, interchanges, other) according to the iptexcof the criteria recommended by Scott et
al. (1990). The percentages of aberrant metapreaskshe number of aberrations per cell were
calculated for each treatment scored. Results @xgpeessed as the mean percentage of aberrant
cells metaphases (excluding cells with only gaptgberrations). Data from each treatment
group, in the presence and absence of S9-mix, wapared with the respective solvent control
group value. The Fisher Exact Probability Test {sided) was used to evaluate statistically the
results. An increase in the percentage of abewaltd, at least at one concentration, which is
substantially greater than the laboratory histéralvent control values, is considered as a
positive result. Results are summarised in Table 29

Table 29 Mean Chromosomal aberrations and mitotic indices

Metabolic Mean % Mean % MI
Test substance Culture S Dose level| aberrant cells (reduction in
activation .
excluding gaps MI)
10pL/mL | 2.00 3.7 (27.5%)
-S9 75uL/mL | 3.50* 2.8 (45%)
. 150puL/mL | 14.00** 3.5 (31%)
Analytical Acetochlor Whole bloof
Y 10uL/mL | 2.50 4.3 (0%)
+S9 75uL/mL |3.00 3.4 (10.5%)
150uL/mL | 43.89** 3.3 (13%)
-S9 50 ug/mL | 14.50** 8.2 (53%)
n-Butyl acetochlor Whole blo 1S9 60pg/mL | 20.50% 10.7 (23%)
-S9 750ug/mL | 4.00 2.2 (63%)
- b
Des-chloro acetochor Whole blo 1S9 800pg/mL | 1.00 0.8 (86%)
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Whole blood 100pg/mL | 13.50** 12.3 (24%)
Tehnical Acetochlor | Separated -S9 . 0
lymphocytes, 75ug/mL |25.89 5.1 (33%)
Whole blood 15ug/mL |8.50** 8.0 (51%)
p-(Chloroacetyl)acetanilid¢ Separated -S9 . 0
lymphocytes 1 pg/mL 17.00 8.7 (0%)
Whole blood 10pug/mL | 19.50** 12.3 (24%)
2- Chloroacetophenone | Separated -S9 . 0
lymphocytes 1 pg/mL 12.00 9.5 (0%)

**P<(0.01 Statistically significant
*P<0.05 Statistically significant

Analytical Acetochlor (99.6 % purity) was clastogem the in vitro cytogenetic assay in human
lymphocytes using whole blood. Activity was indegent of auxiliary metabolism. Technical
Acetochlor (94.4% purity) and the two chloroacetgh carcinogens [p (chloroacetyl)acetanilide
and 2 chloroacetophenone] were confirmed as claa@\uxiliary metabolism was omitted from
this experiment because the activity of the -CHgroup was being studied, but isolated
lymphocytes were used as well as whole blood astuFhese three chemicals were more toxic to
the isolated cells, probably because of the lovesrels of glutathione present in isolated
lymphocytes, as compared to whole blood culturdse des-chloro analogue of acetochlor was
confirmed as non-clastogenic using whole bloodhim presence and absence of S9-mix. The n-
butyl analogue of acetochlor was confirmed as eotgstic using again whole blood in the
presence and absence of S9-mix. These resultdigistdd®e chloro substituent in acetochlor as the
clastogenic entity and suggest a protective celiefiiect afforded by the free thiol (SH) group of
glutathione. Positive and negative controls gasatefactory response.

Conclusion

The chloro substituent in acetochlor is indicatedd the clastogenic entity. The toxicity of
acetochlor, p (chloroacetyl) acetanilide and 2 widoetophenone is reduced in whole blood
cultures compared with isolated lymphocytes.

4.9.1.1.4 DNA damage
Rat hepatocyte primary culture/DNA repair test
Naismith, R.W. and Matthews, R.J., 1983 (llA, 5.4.14/01)
Date of experimental work: 4 January 1983 to 9 tatyr 1983. Date of report: 17 February 1983.

Objective: To determine the potential of Acetochtminducen vitro unscheduled DNA synthesis
(UDS) in hepatocytes.

Guidelines: No available. The study is pre-guidelifhe protocol was a modification of the
method described by Williams (1978).

Deviations from OECD TG 482 (1986): The number efsccounted for UDS was smaller than
the recommended of 50 cells per culture (100 gatsdose level). The highest concentration used
for determinining UDS did not elicit any cytotoxéffect. No statistical analysis was performed.
Results were not confirmed in an independent erpatt.

GLP: Yes.

The study is considered acceptablith reservations derived from the low number dfscesed
for determining UDS and non-confirmation of negatresults.
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Material and methods together with findings

The test substance was Acetochlor, lot NBP1737&18,purity 99.7%. The study was conducted
using hepatocyte cultures from male Fischer 344. fdegative (untreated) and solvent control
(DMSO) as well as the positive control 2-Acetamidofene (2AAF), were used concurrently.

For the DNA repair test, the test or control substs and®H-thymidine were added to the
hepatocyte cultures (5xE@viable cells) and incubated for 18 to 20 hour8Z(C. Acetochlor was
tested at concentrations of 0.016, 0.053, 0.163,01%6, 5.3, 16.0, 53.3 and 16Qu@/mL in
triplicate samples along with a positive contrascdvent control and an untreated control.

Slides of hepatocytes were prepared for autoradpygyr and subsequently stained. Nuclear and
cytoplasmic silver grains were quantified by a ogi@ounter using 20 cells per culture (60 cells
per dose level). Net nuclear grain counts wereutatled by subtracting the highest of three
cytoplasmic counts from the nuclear count. A teshpound is considered positive if a net grain
count of at least five is consistently observedait-toxic doses.

Cytotoxicity was identified by visual observatioha®ll detachment, abnormal cell morphology,
unusual cell staining and an overall decrease angrrelative to the solvent and untreated
controls. Accordingly, Acetochlor was consideredbéocytotoxic from 5.3ig/mL.

None of the mean net nuclear grain counts of slielgsosed to non-toxic concentrations of
Acetochlor were greater than five. Negative andtp@scontrols gave a satisfactory response.

Conclusion

Under conditions of this study, Acetochlor did maduce UDS in hepatocyte cultures.
49.1.2 Invivo data

4.9.1.2.1 Chromosome aberration in mammalian somaticells

In vivo bone marrow chromosome study in rats with Acetocldr (MON 097)

Farrow, M.G., and Cortina, T., 1983 (lIA, 5.4.2a/0)

Date of experimental work: 16 March 1983 to10 M883. Date of report: 24 May 1983.

Objective: To evaluate the clastogenic potentighoétochlor in rat bone marrow cells using the
chromosomal aberration assay.

Guidelines: No available. The study is pre-guidelilh was performed according to the techniques
described by Evans (1976) and Killiahal.(1977).

Deviations from OECD TG 475 (1984): The high dassted did not produce toxicity either in
animals or in the bone marrow.

GLP: Yes.
The study is not acceptable because the highest ddssted is not considered appropriate.
Material and methods together with findings

The test substance was Acetochlor, lot no Daytor2®Bawith 96.3% purity. The vehicle control
was Corn oil. The positive control was Mitomycin The study was conducted using male and
female Sprague-Dawley rats.

A preliminary dose range finding study was perfadméhree groups of two rats/sex/group were
administered intraperitoneally a single injectiodnAzetochlor (100, 300 and 1000 mg/Kg) and
observed for two days. At forty-six hours after awdistration of the test substance, the animals
received a single intraperitoneal injection of twdine. Three of the animals at 1000 mg/Kg died
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prior to completion of the study and the one remmginhigh dose animal showed clinical
observations ranging from soft faeces to slightpréssed. The three animals that died on study
were observed to have dark livers and bright redjsu The test material produced no apparent
effect on the mitotic indices (MI) of the animalgtv survived. Based on these results, 500 mg/Kg
was chosen as the highest dose to be tested botileemarrow cytogenetic assay.

In the cytogenetic assay, Acetochlor (40, 150 add mg/kg), vehicle and Mitomycin C were
administered once via intraperitoneal injectiongtoups of rats (24/sex/dose for test substance
and vehicle groups, and 6/sex for positive corgrolp).

Six rats/sex were sacrificed from each of the Acletior—treated and vehicle control groups at 6,
12, 24 and 48 hours after dosing, and from the iyttin C group at 24 hours after dosing. In
each case, colchicine was administered by intregezal injection two hours prior to sacrifice.

Observations of general appearance, behavior, @mxic pharmacological effects were recorded
twice daily or prior to sacrifice. Body weights wemrecorded once, prior to compound
administration, for the 6 and 12 hour sacrificex] &wice, prior to compound administration and
prior to colchicine administration, for the 24 ad®ihour sacrifices.

Where possible, 60 cells in metaphase were exaniioet five of the six rats chosen randomly

per each sex and group for the incidence of chromas aberration. Chromosomal aberrations
were characterized as: a) chromatid breaks (inctuéiagments and deletions); b) chromosome
breaks (including acentric fragments, deletions @mutes); ¢) chromatid and chromosome gaps;
d) exchanges (rings, dicentrics, quadriradials timedials); e) cells with > 10 aberrations; f)

pulverized cells. The MI was recorded as the nunabesells undergoing mitosis per 500 cells

counted and represented as a percentage.

The mean MI, mean modal numbers, percent aberedistand the total number of aberrations per
animal for each group were statistically comparesthg the Kruskal-Wallis nonparametric
analysis of variance and nonparametric all pairngiseip comparisons (KW-ANOVA). Analysis
was performed at a 95% confidence interval usingeatailed test (p < 0.05).

No overt toxic effects were noted in the clinicddservations. No significant differences were
observed between the negative control and tespgratnen comparing modal number and mitotic
indices. Since no evidence of mitotic delay washsafeer analysis of the MI, the slides from the
48-hour sacrifice were not analyzed for chromosaabalrations.

Results show that no statistically significant emses in the frequency of chromosomal
aberrations compared to control values were seerarig of the dose levels that were tested.
Mitomycin gave a satisfactory response.

Conclusion
Acetochlor under conditions of this study was cdestd not to be clastogenic at any of the dose
leveles tested.

In vivo micronucleus assay in mice with MON 097 (Acetochip

Cavagnaro, J. and Cortina, T., 1985 (llA, 5.4.2a/02

Date of experimental work: 27 November 1984 to abuary 1985. Date of report: 13 March
1985.

Objective: To evaluate the clastogenica potenfi@laetochlor in mouse bone marrow cells using
the micronucleus test.

Guidelines: Not cited.

86



CLH REPORT FOR ACETOCHLOR

Deviations from OECD TG 474 (1983): The number alyphromatic erythrocytes (PCE)
analysed for micronucleus incidence was smalle5)@&kan the recommended (1000) when
expressed per animal, but the same as the reconeth¢h@d000) when expressed per dose level. It
was not specified neither the number of erythraxgtunted (it is recommended 1000 per animal)
nor the formula used to obtain the ratio polychrbmao normochromatic erythrocytes
(PCE/NCE). The high dose tested produced toxiaitgriimals but not in the bone marrow.

GLP: Yes.

The study is not considered acceptable because ibek not establish that the bone marrow
has been exposed to the test substance.

Material and methods together with findings

The test substance was Acetochlor, Dayton batcwitB,96.7% purity. The vehicle was Corn oil.
The positive control was cyclophosphamide. The ystwds conducted using male and female
CD®-1 mice.

A preliminary dose range finding study was perfadimehree groups of two mice/sex/group were
administered Acetochlor, by oral gavage in a sirdpse (1000, 2000 and 3000 mg/Kg), and
observed for seven days. One male administered 2@@Rg and both females administered 3000
mg/Kg died while on study. The severity of the alomal observations increased with increased
dose. In addition, males administered 3000 mg/Kayfamales administered 2000 mg/Kg showed
larger losses of body weight. Based on these es2M00 mg/Kg was chosen as the highest dose
to be tested in the micronucleus assay.

In the micronucleus test, Acetochlor (200, 660 2660 mg/Kg), vehicle and cyclophosphamide
were administered by single oral gavage to grodpsiioe (27/sex/dose for test substance and
vehicle groups, and 9/sex for positive control grou

Nine mice/sex were sacrificed from each of the Ackekor—treated and vehicle control groups at
24, 48 and 72 hours after dosing, and from theopfabsphamide group at 24 hours after dosing.
Observations of general appearance, behavior, txic pharmacological effects were recorded
twice daily or prior to sacrifice. Body weights werecorded prior to compound administration
and prior to sacrifice.

Erythrocytes that stain blue or with a bluish tir@re scored as PCE and those staining red or with
a red tint were scored as NCE. Only cells showiogdgmorphology were scored. Objects within
a cell that appeared to be round, darkly stainebimthe same focal plane as the cell were scored
as micronuclei. Where possible, 625 PCE were scimethe presence of micronuclei from eight
of the nine mice, chosen randomly, for each graupsex. The number of NCE per 625 PCE was
also recorded.

The mean number of micronuclei per 625 PCE wassstatlly analysed by Analysis of Variance

(ANOVA) with individual group comparisons performday Dunnettls t-Test, and also by

Kruskal-Wallis nonparametric analysis of varianceéd a nonparametric pairwise group

comparisons (KW-ANOVA). The number of micronucleerp625 PCE for each animal was

entered into both statistical programs. The anslysis one-tailed at the 95% confidence interval
(p <0.05).

Eleven males and twelve females treated at 200&Kgndied prior to their schedule sacrifice.
Clinicals signs of generalized toxicity were obsshat the 660 (males) and 2000 mg/Kg levels
(males and females) and included urine stains,ir@ogt, prostrate, depressed, ataxia and labored
respiration. Animals at the 2000 mg/Kg level showaeslightly larger loss of body weight (mean
terminal body weights were approximately 3% lessittihe control group).
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A large degree of variability was observed for tago of PCE/NCE within groups. The highest

dose group at 72 h showed the lowest PCE/NCE raff®:1, as compared to a control value of
1.09:1. Nevertheless, since data were not staltianalysed this result cannot be considered
indicative of bone marrow toxicity.

No significant differences in the frequency of mituclei in PCE were seen at any dose level.
Positive control gave a satisfactory response

Conclusion

Acetochlor under conditions of this study was cdaesed not to be clastogenic in the mouse bone
marrow micronucleus test at any of the dose levelsted.

Acetochlor: An evaluation in the mouse micronucleusest
Randall, V., 1989 (lIA, 5.4.2a/03)
Date of experimental work: 09 November 1988 to 28ilA1989. Date of report: 31 July 1989.

Objective: To evaluate the clastogenic potentiahoétochlor in mouse bone marrow cells using
the micronucleus test.

Guidelines: OECD TG 474 (1983).
Deviations from OECD TG 474 (1983): None.

GLP: Yes, except that the stability, concentratiod homogeneity of the test substance in the
vehicle used were not determined by analysis.

The study is considered acceptable.
Material and methods together with findings

The test substance was Acetochlor, reference ndl/B83with 89.4% purity. The vehicle was
corn oil. The positive control was cyclophosphamiflee study was conducted using male and
female C57BL/6JfCD-I/Alpk mice.

The phase | of the study involves the determinatiotihe median lethal dose (MLD) calculated on
the deaths over a four-day observation. Acetochdas initially administered as a single
intragastric dose to two groups of two femalesQfi®?and 3000mg/KdBoth animals survived at
the 2000 mg/Kg level whereas both died at the 300(Kg level. Then groups of five males and
five females were dosed at 2000 and 3000 mgiKgee males and one female died at the 2000
mg/Kg level and all animals died at the 3000/Kg level. A further five males and five females
were dosed at 1000 mg/kg. No deaths were observedhier sex at this dose level. From these
observations the MLD was estimated by logistic esgion for each sex. The MLD was 1795
mg/Kg for males and 2149 mg/Kg for females.

The phase Il of the study involves the micronuclast. Acetochlor at dose levels being 50 and
80% of the MLD (898 and 1436 mg/Kg in males; 1078 4719 mg/Kg in females), vehicle and

cyclophosphamide were administered by the intragasiute to groups of mice (15/sex/dose for
test substance and vehicle groups, and 5/sex &itiy@control group).

Five mice/sex were sacrificed from each of the Acklor-treated and vehicle control groups at
24, 48 and 72 hours after dosing, and from theopyedsphamide group at 24 hours after dosing.

Bone marrow smears were prepared, air dried andestavith polychrome methylene blue and
eosin to visualise the various cell types. Inifiall000 polychromatic erythrocytes (PCE) per
animal were evaluated for the presence of micraiuand 1000 erythrocytes were counted to
determine the percentage of PCE in the total emgifie population to obtain an indication of
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cytotoxicity. Extended evaluation of an additior2l00 PCE per animal for the incidence of
micronucleus was undertaken for female animals ftwwsth Acetochlor groups and from the
solvent control group, at the 24 hour sampling time

The incidence of micronucleated polychromatic exytiites (MNPCE) and percentage PCE were
considered by analysis of variance, regarding eachbination of sampling time, dose level and
sex as a separate group. The results were exarnartatermine whether any differences between
solvent control and treated groups were considbettveen sexes and across sampling times.
Where extended counts were undertaken this dataalsasconsidered by analysis of variance,
first, as an independent set of data and secontt|yjowith the relevant original counts. These
results were examined to determine whether angrdifices between solvent control and treated
groups were consistent between the original andnebetd counts. The data for the incidence of
MNPCE was transformed using a natural logarithmamgformation, to stabilise the variance,
prior to analysis. Unbiased estimates of the gnoans were provided by the least square means
but for simplicity standard means are presentedhEaatment group mean was compared with
the solvent control group mean at the correspondargpling time using a one-side Student's t-
test, based on the error mean square in the asalysch estimates between animal variation.
Comparisons were made for combined and separatgreeg means.

Two females died prior to schedule sacrifice, onE0&5 mg/Kg (24 h time-sacrifice) and other at
1719 mg/Kg (72 h time-sacrifice). When combiningese significant reductions in % PCE were
observed at 50 and 80% MLD (72 h time-sacrifice an80% MLD (24 h time-sacrifice). When
female data were analysed separately, signifiadhiations in % PCE were observed at 1075 and
1719 mg/Kg (72 h time-sacrifice). When male datarevanalysed separately, significant
reductions in % PCE were observed at 1436 mg/Kgaf@d 72h time-sacrifice). These results
suggest that Acetochlor (or a metabolite) induggstoxicity in the bone marrow.

There were no statistically significant increaseMNPCE in mice treated with Acetochlor at
either dose level, at any of the sampling timesmtine data from both sexes were pooled prior to
analysis. However, when the sexes were considagarately, there was an isolated statistically
significant increase over solvent control valueshet 80% MLD dose level (1719 mg/Kg) in
females 24 hours after dosing. Since all Acetochreated values were within the solvent control
range for this study, this isolated statisticaligngficant increase was considered not to be
biologically significant. In order to assess thdidity of this effect, a further 2000 PCE were
examined for females at both dose levels of Acetoctand the solvent control at the 24 hour
sampling time. Following the extended counts theege no statistically significant differences
between the test groups and the solvent controthenéhe extended counts were analysed alone
(as 2000 PCE), or combined with the original cougts 3000 PCE). Positive control gave a
satisfactory response.

Conclusion
Acetochlor under conditions of this study was cdastd not to be clastogenic in the mouse bone
marrow micronucleus test.
49.1.2.2 DNA effects in mammalian somatic cells
Use of the comet assay to assess genetic toxiaitythe nasal olfactory cells of rats exposed to
Acetochlor in diet
Ashby, J., Clapp, M.J.L., Tinwell, H. et al., 199]IIA, 5.4.2b/01)
Date of experimental work: Not specified. Dateefart: July 1995.
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Objective: To measure DNA damage in nasal cellsatsf exposed to Acetochlor under the exact
condition of the carcinogenicity bioassay, by udimg comet assay.

Guidelines: No available, although there is a priogd the OECD (no. 4.36) included in the work
plan of the TGP to develop a new TG on the comsdygsand is expected to be final validation
report in 2012. The study was performed accordmgublished methods (Tice, Andrews and
Singh, 1990; Ashbegt al.,1996; Pool-Zobett al, 1994).

GLP: No.

The study is not acceptabléecause the only dose used is not considered apgisgd-orin vivo
tests of non-toxic substances it is recommendedse dimit of 2000 mg/Kg/day when the
substance is administered once or daily for a panmto 14 days, and 1000 mg/Kg for exposures
above to 14 days. In this study, the dose usetl’6 mg/Kg/day) was not justified by its toxicity
because the study did not provide any informationaddition, this dose can be the MTD for
carcinogenicity studies but does not represenMhB for those of acute and subcronic toxicity.

Material and methods together with findings

The test substance was Acetochlor (Zeneca) with @6purity. The positive control was MNNG.
The study was conducted using male Alpk: APfSD. rats

For acute dietary assays, groups of rats were fEH diet for 7 days. Half of the animals were

then transferred to the same diet containing Addtocat a concentration of 1750 ppm (87.5

mg/Kg). During the course of the 14 days, individaaimal body weights were recorded daily,

and food consumption monitored. After 14 days thanals were killed by an overdose of

Fluothane followed by exsanguination. Two sepasaatge feeding experiments were conducted.
In the ' experiment, groups of 5 test and 6 controls arimadre employed and whole nasal cell
preparations used for DNA analysis. In th&&periment, groups of 6 test and 6 controls arimal
were employed and olfactory cells used for DNA gsial

For subchronic dietary assays, rats (as above) waiatained on a diet containing 1750 ppm
Acetochlor (as above) for 18 weeks. Nasal cella¢bbry and respiratory) were isolated for DNA
analysis. Groups of 3 test and 3 controls animaisewemployed.

Measurements of DNA damage were made using théested) gel electrophoresis assay (comet
assay). All preparations of cells were >90% viglilg/pan Blue exclusion). Suspensions of 2.5 x
10° cells were embedded in agarose, lysed and elécireped. 3 slides were prepared from each
animal and 50 cells from each slide were analy$bkd.tail length was calculated from the trailing
edge of the cell. A vitro positive control was incorporated into each expernt by incubating

an aliquot of control cells with MNNG for 30 min3g°C.

Animals receiving diet containing Acetochlor forvea days (1750 ppm) consumed the same
amount of food per day, and gained the same wegghinimals receiving normal (control) diet
(data not shown). The gavage equivalent dose waslated to bex 175 mg/Kg/day per rat. This
figure would reduce as the animal age; the liferage gavage equivalent was calculated to be
87.5 mg/Kg (ppm in diet divided by 20).

Data indicated that Acetochlor (7 days feeding;aLpm in diet) did not induce DNA damage in

a mixture of nasal olfactory/respiratory cells (E4p or nasal olfactory cells (Exp. 2). The cells
obtained from one animal in Expt. 1 were few andpobr quality. Mainly for this reason, the

experiment was repeated using only the target toifpccells. Cellular characteristics (tail length,

etc) varied between experiments, but in a uniforanner across both test and control cells.
Similarly, no DNA damage was observed in eitherahadfactory or respiratory cells of rats

maintained on Acetochlor diet (1750 ppm) for 18 kg€el'he positive control gave a satisfactory
response in each experiment.
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Conclusion
Acetochlor under the conditions of this study dad mduce DNA damage in the rat nasal cells.

Acetochlor: Assessment for the induction of unscheded DNA synthesis in rat hepatocytesn
Vivo

Trueman, R.W., 1989 (llA, 5.4.2b/02)
Date of experimental work: March to May 1989. Datteeport: 08 August 1989.

Objective: To assess the ability of Acetochlorriduce unscheduled DNA synthesis (UDS) in an
in vivorat hepatocyte assay.

Guidelines: No available. The study is pre-guidelift was carried out essentially as described
by Mirsalis and Butterworth (1980) and Mirsalis,sby and Butterworth (1982).

Deviations from OECD TG 486 (1997): In some dosaugs two animals are used instead of the
three recommended. No statistical analysis wa®pagd.

GLP: Yes, except that the stability, concentratiod homogeneity of the test substance in the
vehicle used were not determined by analysis.

The study is considered acceptable.
Material and methods together with findings

The test substance was Acetochlor (ICI America$, llet 002 and 004, with 89.4 % purity. The
vehicle was corn oil. The positive control was @imethylaminophenyl-azobenzthiazole (6BT).
The study was conducted using male Alderley Patpl(AAPfSD) rats.

The evaluation for UDS consisted on four separatdias as described in Table 30. The top dose
level of Acetochlor (2000 mg/Kg) was set as a lidose for this assay, being consistent with the
ASTM Guideline forin vivo UDS assays (Butterworth et al.1987), and DECO @ind 401 for
the conduct of acute oral toxicity studies (DEC@710

Table 30: Study design

Study no | Sacrifice time (h)| Test substance Dose No animals
(mg/Kg)
Corn oil 10 1
500 2
266 4 (Algteg%czh)'or 1000 | 2
2000 3
6BT 40 1
Corn oil 10 1
500 3
270 4 (Algff)‘(’%mr 1000 | 3
2000 2
6BT 40 1
Corn oil 10 1
500 2
267 12 ﬁgfg%cg'or 1000 | 2
2000 3
6BT 40 1
Corn oil 10 1
500 3
273 12 ﬁgfg%cg'or 1000 | 3
2000 2
6BT 40 1
" mL/Kg
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Groups of 2-3 male rats were treated by single gagbhge with Acetochlor along with concurrent
vehicle and positive controls. Rats were euthani&zead 12 h after treatment and suspensions of
hepatocytes prepared by a collagenase perfusitmitpee. The suspension of hepatocytes was
diluted in order to give a concentration of 1.5 & ¥iable cells per ml. When the cells were
attached (1.5-2 h) the medium was removed andaeglaith medium containintH-thymidine.
The hepatocytes were then incubated for 4 hourter Ahis period the supernatant containing
radio-label was removed, the cells washed threediand then incubated overnight with medium
containing unlabelled thymidine. Then, the cellsevBxed and mounted on cover slips, coated
and stored in darkness for 14 days at 4 °C. Thmreahe slides were developed and the cells
stained. The slides were then analysed using ametéd image analyser linked to a computer to
determine the mean net grain count (nuclear - ¢gsopic count) and the percentage of cells in
repair (mean net grain count 5 or greater). Thteles from each dose level were prepared. At
least 25, but normally 50, morphologically unalteells were examined per slided, and where
possible, a total of 100 cells/animal.

The general principles for the analysis infvivo UDS assays as described in the American
Standard for Testing of Materials Guideline (AST(Butterworth et al.1987) were applied. If an
individual dose level has a mean net grain courfi of greater, and has a percentage of cells in
repair of 20 or greater, that is regarded as atipesiesponse. If an individual dose level has a
mean net grain count of zero or less that is resghe a negative response. Such responses must
be reproduced in an independent experiment.

Observation of the treated animals confirmed tl02mg/Kg of Acetochlor was an appropriate
top dose level, as three of the five animals tlegged at the 12 hour time point showed overt signs
of toxicity, manifest as piloerection and a subdadtitude (data not shown). UDS results are
summarised in Table 31.

Table 31:Mean Net nuclear grains count and percent of aellepair of hepatocytes of rats
treated with Acetochlan vivo.

Time of Test Dose Mean (N-C) Mean % in No animals
sacrifice (h) substance (mg/Kg) +SD repair £ SD analysed
4 Corn oll 10mL/Kg -2.68 0 2

Acetochlor 1000mg/Kg - 3.26% 1.06 0.8+ 1.10 5

2000 mg/Kg | -2.81+1.19 1.0£1.22 5
6BT 40 mg/Kg +6.16 57 2
12 Corn oll 10 mL/Kg -2.78 2.5 2
500 mg/Kg -3.76 0 2

Acetochlor 1000 mg/Kg | -0.73+1.33 13.8: 9.63 5

2000 mg/Kg | + 3.42+ 36.0£14.05| 5

2.90

6BT 40 mg/Kg +10.50 86.5 2

At the 4 hour time point, no significant differelscever controls were found at either dose level
examined and Acetochlor therefore gave a nega@spanse at this time point. At the 12 hour

time point, hepatocyte cultures derived from angrietated with 2000 mg/Kg Acetochlor showed

a mean net grain value of greater than zero. Thewvabtained did not however reach five net

grains, the value required to define an unequivpcaitive response in this assay. Accordingly,

additional data were considered. Since the pergenté cells in repair was > 20 and the dose
related increase was reproducible, it was conclubatthe effect seen does constitute a positive
response in this assay. At both time points thetigesand negative controls produced the

expected responses.
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Conclusion

Under conditions of this study, Acetochlor indudetlA repair (as measured by UDS) in rat
hepatocytes derived from animals exposedvo at a limit dose for this assay of 2000 mg/Kg.

Acute toxicity of Acetochlor to the liver: Pathologcal and biochemical studies.
Ashby, J. and Lefevre, P.A., 1993 (IlA, 5.4.2b/03)
Date of report: 18 October 1993.

Objective: To assess the acute hepatotoxicity adtédahlor and the relationship of unscheduled
DNA synthesis (UDS) to hepatotoxicity

Guidelines: No available for UDS. This study is-gredeline. It was carried out as described by
Ashbyet al.(1985).

Deviations from OECD TG 486 (1997): No positive toh was used. 60 cells/animal were
counted instead of 100 cells/animal as recommer@cal signs were not reported.

GLP: No.
The study is considered acceptable.
Material and methods together with findings

The test substance was Acetochlor, batch refergiedb676 P2 R205538: REF, A1016/9; with
89.9% purity. The vehicle was coirn oil. The stugdgis conducted using male Alderley Park
(Alpk: APfSD) rats.

Three experiments were conducted, each using &gmagtment with Acetochlor by oral gavage
and a 12 h sampling time. Th& éxperiment involved an examination in the ratiivevivo assay

for UDS in order to repeat previous observationthwicetochlor at a single high dose-level of
2000 mg/Kg (Trueman, 1989). Concommitantly, sampdéseach liver were removed for
histopathological examination and for the estintatid non-protein sulphydryl groups. Thé'2
and 3 experiments utilised rats treated with a rangdasfes of Acetochlor (500, 1000 and 2000
mg/Kg). On termination, blood was removed for theasurement of biochemical parameters, and
liver samples taken for the estimation of non-grosulphydryl groups and for histopathology.
Study design is described in Table 32.

Table 32: Study Design

Experiment Treatment Parameters assessed Number ahimals
Vehicle control (corn oil) uDS 3

Non-protein sulphydryl groups
Histopathology

Acetochlor (2000 mg/Kg) ubS 5
Non-protein sulphydryl groups
Histopathology

Vehicle control (corn oil) ALT, AST,ALP, ALB, 5
Non-protein sulphydryl groups
Histopathology

Acetochlor (500, 1000 and 2000ALT, AST,ALP, ALB 5
mg/kg) Non-protein sulphydryl groups
Histopathology

2and 3

In the £' experiment, rats were dosed by oral gavage witleeiAcetochlor (2000 mg/Kg) or
vehicle. Hepatocytes were isolated 12 h later\rIperfusion as described by Astdtyal (1985)
using the buffering systems of Mitcheit al(1984). At the start of perfusion, after cleariig t
liver of blood, the caudate and papillary lobesenegated, removed, frozen in liquid nitrogen and
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stored at -70°C for subsequent analysis. A poribtine frozen papillary lobe was placed directly
into formal saline for fixation and processing iftaematoxylin/eosin stained sections, with the
remainder of the lobe being used to estimate notepr sulphydryl groups. The isolated
hepatocytes from the remainder of the liver wengfied, attached to coverslips, radiolabelled and
processed for autoradiographical analysis. An aatethcounting system was used to evaluate
UDS in a total of 60 cells, 30 from each of twaleB, from each rat.

In the 29 and & experiments, rats were dosed by oral gavage \itllereAcetochlor (500, 1000
or 2000 mg/Kg) or vehicle. The animals were kille® h later by an overdose of Fluothane
followed by exsanguination. Blood was taken frontheaat by cardiac puncture for the
determination of biochemical parameters. Plasmeldeof alanine transaminase (ALT), aspartate
transaminase (AST), alkaline phosphatase (ALP), @bdmin (ALB) were measured using a
Kone specific analyser. The papillary lobe of edigbr was removed: a portion was fixed in
formal saline for the production of conventionakhmeatoxylin/eosin stained sections whilst the
rest was rapidly frozen in liquid nitrogen and stbrat -70°C for subsequent analysiShe
haematoxylin/eosin stained sections were assessedhe whole section.

The levels of centrilobular necrosis recorded waweabnormality detected (NAD; < 3 necrotic
cells per section), minimal (5-10 necrotic cellsr pection), slight (10-40 necrotic cells per
section), moderate (40-100 necrotic cells per segtimarked (100-1000 necrotic cells, no longer
as isolated necrotic cells) and panlobular where tih@les section was necrotic. The increasing
severity of the effects described by these ternatemrly non-linear, consequently, toxicologically
significant pathological damage to the liver is cassted with the terms slight through to
panlobular.

For estimation of non-protein sulphydryl groupsjgied portions of frozen liver (approximately
500 mg) were homogenised in buffer (ethanol: 24 pidMsphate 3:1 v/v) pH 5.5. Precipitated
protein was removed by centrifugation and aliqudtthe supernatant reacted in 0.3 M phosphate
buffer, pH 7.4 with 5,5'-dithio-bis-(2-nitrobenzoarid). Glutathione standards in buffer (ethanol:
24mM phosphate 3:1 v/v) pH 5.5 were similarly redctThe optical density of the reaction
product was determined at 415 nm.

In the F' experiment, rats dosed with 2000 mg/kg of Acetocigave a positive UDS response
consistent with earlier observations (Trueman, }98®n-protein sulphydryl groups (mainly
reduced glutathione, GSH) were reduced in eachheftieated livers to approximately 43% of
control group levels, and four of the five liverBosy centrilobular necrosis that varied from
minimal to marked Table 33.

Table 33: Results of the lexperiment (mean values + SD)
UDS data

NG of GHS
Compound Dose NG? % repair cells in I(_pmoles/g Histopathology
b iver)
repair
Corn oll 10 ml/Kg -29+0.7| 1.1+£1.9 7.0 77340 NAD

NAD (1 rat)
Centrilobular
necrosis minimal
(2 rats), moderate
(1 rat) and marked
(1 rat)

Acetochlor 2000ng/Kg 53+32 425+16.6] 11.9+24 3.32+0.79

3G = net grain count°Cells in repair have a NG value >5; NAD: no abnality detected.

In the 29 experiment, a dose-related depletion of GHS lewels observed. GSH levels were
depleted in each of the treated livers at 500, 188D 2000 mg/Kg to approximately 54%, 47%
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and 36% of control group levels respectively. Geitiular necrosis was noted at the 1000 and
2000 mg/Kg dose-levels. Altough blood ALB and AleRéls were unaffected in all animals, ALT
and AST levels were elevated in two of the anineaigsosed to 2000 mg/Kg (Table 34). TH& 3
experiment was an exact repeat of théekperiment and confirmed the earlier findingsotre
animal dosed at 2000 mg/Kg of Acetochlor a markiestagion of ALT and AST enzymes was
noted, consistent with marked hepatic toxicity ([€aB5). In this connection, the animal in the
second experiment whose ALT and AST levels couldb®determined also had marked liver
pathology. This suggests that peripheral enzymlkabga was so high in this case that the assay
enzyme substrate was depleted before a rate detran could be made.

Table 34 Results of the™ experiment (mean values+ SD)

Plasma parameters GHS
Compound Dose ALT AST ALP ALB (umoles/g Histopathology
(IU/L) (IU/L) (IU/L) (g/DL) liver)
Corn oil 10 ml/Kg 40+5 67 12 508 + 54 3.6+0.28.32+0.71 | NAD

Acetochlor | 500 mg/Kg| 34+14) 713 497 +£221 383 450%x1.21| NAD

- NAD (2 rats)
1000 - Centrilpbulgr_
mg/Kg 37+10 | 74+14 411 +£35 3.8+0/2 3.91+0.6 necrosis m|n!mal
(1 rat) and slight
(2 rats)
- NAD (1 rat)
- Centrilobular
146 + necrosis minimal
84 + 65 - 449 +108 | 3.7+0.3 2.99+0.42 (1 rat)and marked
93
(2 rats)
- Panlobular
necrosis (1 rat)

Acetochlor

2000

Acetochlor mg/Kg

NAD: no abnormality detected.
#High variability (individual ALT values for 4 rat459, 34, 116 and 25 IU/L; no determination possthle to substrate depletion for 1 rat)
® High variability (individual AST values for 4 rat862, 82, 181 and 60 IU/L; no determination poissilue to substrate depletion for 1 rat).

Table 35: Results of Experiment 3 (group mean values)

Plasma parameters GSH
Compound Dose ALT AST ALP ALB (umoles/g| Histopathology
(IU/L) (IU/L) (IU/L) (g/DL) liver)
Corn oll 10 mi/Kg| 412 47 +8 552+84| 3.7+04 735% NAD
1.25
Acetochlor | 500 396 52+9 486+82| 3.6+0.2 3.51+ | - NAD (3 rats)
mg/Kg 0.79 - Centrilobular
necrosis
minimal (1 rat)
and slight (1 rat)
Acetochlor | 1000 316 50+3 412+39| 3.7%+0.2 2.64+ | - NAD (2 rats)
mg/Kg 0.65 - Centrilobular
necrosis
minimal (3 rats)
Acetochlor | 2000 926 + 1381 £ 2804 | 342 +54 3.8+0.3 217+ - Centrilobular
mg/Kg 1895° 0.65 necrosis
minimal (4
rats) and
marked (1 rat)

NAD: no abnormality detected.
#High variability (individual ALT values for 5 rat4:9, 56, 29, 211 and 4313 IU/L)
® High variability (individual AST values for 5 rat42, 88, 54, 328 and 6393 IU/L)
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A noticeable feature of all of these experimentshat although GSH depletion showed little
animal to animal (response) variability, the patigatal changes and the subsequent leakage of
hepatic enzymes into the peripheral blood showetkedaresponse variability. To some extent
this may be a function of the early sampling tirhi2 ), itself chosen to reflect the time at which
UDS effects were observed. Thus, one animal in3thexperiment had elevated ALT and AST
levels but only minimal centrilobular necrosis & H. This animal would be expected to proceed
to moderate or marked pathological changes by 24 h.

Conclusion

Increasing dose-levels of Acetochlor lead to a detsted depletion of non-protein sulphydryl
groups in the liver. The principle sulphydryl conupa (GSH) provides a natural defense against
electrophiles. Consequently, under conditions whe&H is depleted the probability that a
potential toxin will damage tissue or DNA, respeely, is enhanced. Histopathological changes,
observed at 1000 mg/Kg and 2000 mg/Kg of Acetochieere associated with centrilobular
necrosis, but in one animal (2000 mg/Kg) the eftdzderved was panlobular. In some rats dosed
at 2000 mg/Kg elevated hepatic enzyme levels wbsemed in the peripheral blood, consistent
with this dose-level producing significant hepatatdy. Not all animals responded to Acetochlor
in the same way, probably because the observatiene made at the relatively early sampling
time of 12 h - at which UDS response was observednimals exposed to 2000 mg/Kg of
Acetochlor. Thus, it is concluded that UDS respomae observed in severely compromised livers
whose biochemistry is unrepresentative of thaheflivers of normal animals.

Acute toxicity of Acetochlor to the liver: Further pathological and biochemical studies
Ashby, J. and Lefevre, P.A., 1994 (IlA, 5.4.2b/04)
Date of report: 16 February 1994.

Objective: The present report represents an exterdd the toxicity experiments described in an
earlier report (Ashby and Lefevre, 1993; 1A 5.4(23).

Guidelines: Not a genotoxicity study.

GLP: No.

The study is considered acceptable as additionalformation.
Material and methods together with findings

The test substance was Acetochlor, batch refergig676 P2 R205538: REF, A1016/9; with
89.9% purity. The vehicle was coirn oil. The stuggis conducted using male Alderley Park
(Alpk: APfSD) rats.

Groups of seven male rats were dosed by oral gawégeeither Acetochlor (500, 1000 or 2000
mg/Kg) or vehicle. The animals were killed 12 h,Ii24r 48 h later by an overdose of anaesthetic
(FLUOTHANE) followed by exsanguination. Blood waskén from each rat by cardiac puncture
for the determination of biochemical parameterasila levels of alanine transaminase (ALT),
aspartate transaminase (AST), alkaline phosphdfsse) and albumin (ALB) were measured
using a Kone specific analyser. The papillary lobeach liver was removed and a portion fixed
in formal saline for the production of conventiomaematoxylin/eosin stained sections. The rest
of the sample was rapidly frozen in liquid nitrogemd stored at -70°C for subsequent analysis of
non-protein sulphydryl groups. The haematoxylinifeatained sections were assessed over the
whole section. The levels of centrilobular necressorded were: no abnormality detected (NAD;
<3 necrotic cells per section), minimal (5-10 néicroells per section), slight (10-40 necrotic sell
per section), moderate (40-100 necrotic cells petian), marked (>100 necrotic cells, no longer
as isolated necrotic cells) and panlobular wheeenthole section was necrotic.
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In a separate experiment groups of three malewats dosed by oral gavage with Acetochlor or
corn oil at the dose-levels described above forlthexperiment. These animals were killed 3 h or
6 h later and assessed only for biochemical chaimgé®e liver, as described above (ALT, AST,
ALP, ALB). A sample of the papillary lobe of eaaldr was also frozen for subsequent analysis
of non-protein sulphydryl groups.

For estimation of non-protein sulphydryl groupsthe three experiments, weighed portions of
frozen liver (approximately 500 mg) were homogethisebuffer (ethanol: 24 mM phosphate 3:1
v/v) pH 5.5. Precipitated protein was removed bgtigigation and aliquots of the supernatant
reacted in 0.3 M phosphate buffer, pH 7.4 with &lfhio-bis-(2-nitrobenzoic acid). Glutathione

standards in buffer (ethanol: 24mM phosphate 371 pH 5.5 were similarly reacted. The optical

density of the reaction product was determinedlL&trim.

Exposure to Acetochlor led to a dose-related deseréga GSH levels in the liver between 3-12 h.
The maximum depression of GHS levels occurredrat®y 24 h GSH levels were recovering and
had exceeded control levels by 48 h (Table 36).

Table 36: Non-protein sulphydryl groups in liver

Non-protein  sulphydrul groups in liver

(mainly GSH). Group means expressed ag
Treatment (mg/kg) percentage of control levels.

3h 6 h 12 h 24 h 48 h
Corn Oil 100 100 100 100 100
Acetochlor (500) 51.0 35.6 63.0 112.1 142|8
Acetochlor (1000) 33.9 16.8 52.3 72.9 178}4
Acetochlor (2000) 26.3 19.5 28.1 415 101{9

The major pathological changes were observed ab i? the 2000 mg/Kg Acetochlor group.
Further, plasma levels of the hepatic enzymes Abd AST were only dramatically elevated in
this group. The correspondence between centrilomderosis and elevated AST/ALT levels was
marked, but not absolute. Clearly, small tempoitieitnces between enzyme release and the
histopathological recognition of necrosis prevdmgaute concordance between these parameters.
Likewise, although the major histopathological aiesoccurred in the 2000 mg/Kg Acetochlor:
12 h group, some animals responded to lower dasdsleand/or later sampling times.
Nonetheless, the toxic effects are clearly mostkedhin the GSH trough induced 6-12 h after
dosing animals with 2000 mg/Kg of Acetochlor.

This study extends and strengthens the data andusions drawn by Ashby and Lefevre, 1993
and suggesting a temporal sequence of responsss.there is a rapid and dose-related depletion
of liver GHS. This depletion is probably assistgdgtutathione transferase enzymes, as opposed
to direct reaction of the chlorine group of Acetlochwith GSH. When this depletion reaches a
critical level & 40% of control group values), then single cellrnsis starts and increases rapidly
in a dose related manner (1000-2000 mg/Kg). Theemmarked of this pathological changes lead
to a leakage of hepatic enzymes into the periph®oald. Finally, all defences breached, and the
liver severely damaged, a UDS response is produced.

Conclusion

The marked liver toxicities, which were most evidenthe 2000 mg/Kg Acetochlor: 12 h group,
reduce substantially the biological significancetioé UDS response recorded for Acetochlor
(2000 mg/Kg) at the 12 h sampling time (Truemar8t 9IA 5.4.2b/02).
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4.9.1.2.3 In vivo genotoxicity studies in mammalian germ cells

Acetochlor: Dominant Lethal Study in the Rat.
Hodge, M.C.E., 1991 (llA, 5.4.3/02)

Date of report: 10 May 1991. Date of work: 8 JuA8.to 26 September 1990.

Objective: To assess the mutagenic potential oftdateor to germ cells in the dominant lethal
assay.

Guidelines: Not Cited.
Deviations from OECD TG 478 (1984): None.

GLP: Yes, except that the stability of the tests$abce is not given in the report, and its stapilit
in the vehicle used was not determined by analysis.

The study is considered acceptable.
Material and methods

The test substance was Technical Acetochlor, BR&hwith 90.4% purity. The vehicle was corn
oil. The positive controls were cyclophosphamidd®’@nd triethylenemelamine (TEM). The
study was conducted using male and female Alpk:BPf8s.

The dose levels of Acetochlor were selected frodose range finding study (Hodge, 1991) and
consisted of the maximum tolerated dose (MTD),>0MTD and 0.1 x MTD i.e. 2000, 1000 or
200 mg Acetochlor/Kg/day respectively.

An assessment of fertility was undertaken priodasing, because previously unmated males have
been shown to react differently in the first wedknmating when compared with the remaining
weeks of the study (Green and Springer, 1973) dswl ta ensure that no infertile males were
selected for the experiment.

Groups of between 21 and 28 fertile, male ratsivedea single oral dose of the vehicle or
Acetochlo at 200, 1000 or 2000 mg/Kg. Two groups24ffertile, male rats received either a
single oral dose of CP or a single intraperitordizde of TEM and served as positive controls.
Clinical observations were recorded at least orereday. The bodyweight of each male rat was
recorded prior to dosing, daily to the first pagriand then at weekly intervals after pairing.

Four days after dosing two females were housed @atth male and left for 7 consecutive days.
The males were separated from the females and sedoon clean racks in another room. The
females were identified by the male number and wafeknating. This procedure was repeated
each week with females of similar age until 10 teatings were carried out. Nineteen days after
being housed for mating, the females were sacdfared their reproductive tracts examined. The
total number of corpora lutea in both ovaries warented and recorded, together with the number
of live foetuses, early and late intra-uterine deat

The proportion of females which were pregnant dred groportion of male successfully mating

were analysed by Fisher’'s Exact Test. Mean numbkec®rporea lutea were calculated but not
analysed statistically. The following were consateby analysis of variance: a) the number of
implantations per female; b) the percentage ofim@antation loss, defined as number of corpora
lutea minus number of total implantations betweemiber of corpora lutea; c) the number of

early deaths per pregnancy; f) the percentage pfaintations which were early deaths; g) the
percentage of implantations which were early deathge above data were converted to a single
value per male before calculating group means owicg out analyses of variance. Percentages
were transformed before analysis using the doutdsiree transformation of Freeman and Tukey
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(1950). Analyses of variance were carried out usheg GLM procedure in SAS (1985). Each
treatment group mean was compared to the contoolpgmean using Student's t-test, based on the
error mean square in the analysis. Data relatingemeoales which had no implantations were
excluded from the statistical analyses, excepilitgranalyses. Although the analyses of variance
were carried out on transformed data, for easatefpretation the results of these statisticabktest
are presented with the untransformed means. Alstéstical tests were one-sided.

Bodyweight gain data were analysed comparing méansach test group with the control group
for the appropriate time point using a two-sideddgnt's t-test.

Findings

Three animals in the 2000 mg Acetochlor/Kg groupeneund dead between days 3 and 4. In
addition, the following were considered to be commbrelated changes: diarrhoea, piloerection,
stains around the mouth and the nose, and sigmsnairy incontinence.

There was a mean weight loss immediately follondoging in the groups receiving 1000 or 2000
mg/Kg of Acetochlor. The weight loss was most sever the 2000 mg Acetochlor/Kg group,
achieving a 44.5 g loss (representing 10.2% ofinfi@l weight) by day 5. Althougn all groups
subsequently gained weight, there were minimal alveeductions in weight gain compared with
the controls in the 1000 and 2000 mg Acetochlorgkgups. No adverse effects were seen at 200
mg Acetochlor /Kg.

The three mortalities, the clinical signs and tl@86lreduction in bodyweight in the rats dosed
with 2000 mg Acetochlor/kg clearly demonstrated thaufficiently high dose level was used.

The pregnancy rate showed a marked decrease 200®& mg Acetochlor/Kg group in weeks 2
and 3 and a slight decrease in the 1000 mg Acedgkhblgroup in week 2 (Table 37).

Table 37: Intergroup comparison of females which were preg)

Dose Level (mg/kg)
Week -
Vehicle | 200 | 1000 2000 CP TEM

Pre-exp 72 75 75 72 71 75
1 85 88 85 85 71 20**
2 92 80 72* 52* | 82 13
3 88 85 80 22* | 76 G

4 82 90 95 87 71 42+
5 92 95 97 95 89 90

6 920 82 92 92 92 80

7 97 88 97 97 83* 88

8 92 88 97 85 95 90

9 920 85 97 85 92 77
10 92 92 97 85 95 85

** p< 0.01 (Fischer's Exact Test)

*p< 0.05 (Fischer’s Exact Test)

The numbers of males successfully mating generaflgct the pregnancy rate. It is interesting to
note that although there was no significant reducin the percentage of males successfully
mating in the 2000 mg Acetochlor/Kg group in weekhere was reduced pregnancy at this time
point reflecting the number of males successfullting with one but not with two females.

There were dose-related and statistically sigmifigaductions in mean numbers of implantations
per pregnancy in the 1000 and 2000 mg Acetochlogkaups in week 3. Mean numbers were
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slightly but statistically significantly reducedrfthe 2000 mg Acetochlor/Kg group in weeks 4
and 5 (Table 38).

No differences in mean numbers of corpora luteavden control and acethoclor groups.

There were statistically significant increases cared with controls in percentage pre-
implantation loss in the 1000 and 2000 mg Acetackgpgroups in week 3 (Table 39).

Table 38: Intergroup comparison of implantations per pregyan

Dose Level (mg/kg)

Week -

Vehicle | 200 1000 2000 CP TEM
Pre-exp| 11.5 11.6| 10.6 10.6 11.6 11.0
1 11.7 11.3 | 11.0 12.3 8.2** 5.1
2 11.4 11.3 | 10.2 10.8 11.7 4.3*
3 12.0 11.0 | 7.7% | 2.2* 9.2** 1.0%*
4 11.5 123 | 121 9.5* 9.9 7.6**
5 12.3 11.4 | 12.2 10.6* 11.9 11.0
6 12.2 122 121 11.9 12.7 12.3
7 12 11.4 | 126 11.4 11.8 10.31
8 12.1 12.1 | 125 11.8 11.3 9.6
9 11.4 11.5| 124 12.1 12.1 9.8*
10 11.9 11.3| 12.7 12.5 11.9 11.4

** p< 0.01 (Analysis of variance)
* p<0.05 (Analysis of variance)

Table 39: Intergroup comparison of percentage pre-implaoatss

Dose Level (mg/kg)
Week -
Vehicle | 200 1000 2000 CP TEM

Pre-exp| 16.1 8.3 20.1 20.2 15.9 16.0
1 14.0 15.7 | 17.0 10.5 37.8**|  65.8**
2 21.1 17.7 | 27.0 22.3 14.1 74.3**
3 11.7 19.5 | 35.9% 78.4* 23.5* 92.8**
4 13.3 9.7 13.0 20.5 16.8 26.4**
5 12.8 15.0 | 123 18.1 12.8 17.9
6 13.2 116 | 134 14.0 10.0 11.6
7 10.7 11.7| 75 16.3 13.7 17.7
8 9.8 9.2 6.6 10.7 16.7 26.1**
9 14.6 13.0| 9.6 12.8 8.6 26.8*
10 10.8 150| 5.1 8.9 9.2 12.7

** p< 0.01 (Analysis of variance)

* p< 0.05 (Analysis of variance)
The total number of early deaths per pregnancyndicshow an increase in the Acetochlor groups
(in contrast to the effects seen in the two positentrols). Therefore, using the total number of

early deaths per pregnancy as criterion for assgssominant lethality it seems unlikely that
acetochlor has any potential for dominant lethality

The percentage of implantations which were earbtlitewas significantly increased in the 1000
and 2000 mg Acetochlor/Kg groups in week 3. Howeirethe 1000 mg Acetochlor/kg group this
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value was within the control range and therefones@ered not to be of toxicological significance
(Table 40). The use of percentage of implantatisméch were early deaths as criterion for
assessing dominant lethality can be misleadingvdak 3, the percentage of implantations which
were early deaths in the 2000 mg Acetochlor/kg grebbowed a marked increase caused by a
fertility effect reducing total numbers of implatitans. This has been further examined in two
ways. Firstly numbers of early deaths in animalhviow numbers of implantations have been
examined from control males and those in the ppegmental fertility test. These have been
compared (using a probability analysis) with theutes from the 2000 mg Acetochlor/Kg group in
weeek 3 to determine whether or not it is true thahbers of early deaths remain approximately
constant as numbers of implantations reduce. The® no statistically significant difference
between the two data sets and this is consideredlicate that numbers of early deaths were not
increased by treament with Acetochlor. Secondlginalar comparison for the results of CP and
TEM groups for weeks 1-4 and 1-5 (combined) respelgt showed that the numbers of early
deaths were increased after dosing with known geeth mutagens even where numbers of
implantations were low.

Table 40: Intergroup comparison of percentage of implantetiovhich were early deaths

Dose Level (mg/kg)
Week -
Vehicle 200 1000 2000 CP TEM

Pre-exp. | 5.0 4.3 5.3 4.6 51 4.5

1 10.6 12.1 6.7 9.5 54.3** 85.7**
2 13.8 7.4 9.7 8.7 37.7** 75.6**
3 5.9 6.8 13.3* 43.5** 64.6** 100.0**
4 3.3 5.9 7.8 6.6 47.8** 83.1**
5 14.3 9.1 5.1 8.6 7.8 35.5%*
6 6.1 8.4 8.2 5.9 5.8 6.4

7 6.3 8.9 4.7 7.6 4.9 12.1
8 5.8 6.1 35 7.1 11.2* 12.7*
9 7.4 5.3 7.3 8.2 6.2 15.9*
10 6.4 6.2 4.9 6.3 7.1 8.6

** p< 0.01 (Analysis of variance)

* p< 0.05 (Analysis of variance)

The incidence of late deaths was generally lowrastcaffected by treatment.
Conclusion

Under the conditions of this study, treatment wiidOO or 2000 mg Acetochlor/Kg caused a
reversible reduction in fertility at weeks 2 andThe lowest level tested, 200 mg Acetochlor/Kg,
was a no-effect level for this effect. Acetochlad dot induce dominant lethality at any dose.

Dominant lethal/fertility study of MON 097 in Sprague-Dawley rats
Naylor, M.W., 1987 (lIA, 5.4.3/01)

Date of report: 11 August 1987. Date of work: 18r&hal986 to 7 July 1986.

Objective: To determine the potential mutageniofyAcetochlor by a dominant lethal/male
fertility assay in rats.

Guidelines: Not cited.
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Deviations from OECD TG 478 (1984): The highestedievel tested did not produce any signs of
toxicity.

GLP: Yes.

The study is not considered acceptablbecause the highest dose level tested is not amesid
appropriate. For the dominant lethal assay theasgbose should produce signs of toxicity (e.qg.
slightly reduced fertility), and non-toxic substascshould be tested up to 5000 mg/Kg or, if this
is not practicable, then at the highest dose athdén In this study, the highest dose level tested,
1500 ppm £ 106.40 mg/Kg/day), is not justified by its toxicit

Material and methods

The test substance was Acetochlor (MON 097), 106896, with 94.3% purity. The positive
control was triethylenemelamine (TEM). The studysweonducted using male and female
Sprague-Dawley rats.

Acetochlor at dietary concentrations of 100, 1000 2000 ppm was administered to groups of 30
male rats for 65 days before mating. The negatordrol group received only the basal diet. The
positive control group received a single intramergal dose of TEM 3 days before mating. Upon
completion of the dosing regimen, each male wasusdéd with a single untreated virgin female
for up to 5 days. After a brief recovery periodg2fays), each male was then similarly cohoused
with a second untreated virgin female. Females wathfirmed copulation were sacrificed on day
14 of gestation or the next working day, and femaléthout confirmed copulation, during the
second week following co-housing. Reproductive nsgaere examined to determine pregnancy
status and implantation losses. Numbers of corgotea and both viable and nonviable
implantation sites were recorded. Approximately tweeks after last female sacrificed, males
were sacrificed and necropsied. Testes, epididysraae prostate were retained and examined.

All animals were observed twice daily for mortalapd moribundity. Males were examined for
signs of toxicity and weighed weekly until matire;yd weighed once again at the end of mating
and prior to terminal sacrifice. The male food agnption was determined weekly until mating.
The untreated females were examined for signs xitity and weighed immediately prior to
mating.

The following statistical procedures were used #iedt statistically significant differences
between treated or positive control animals andatreg controls: a) Dunnett's Multiple
Comparison Test for body weights and food consumptib) Mann-Whitney U Test for
preimplantation losses, viable and nonviable imiglaaxpressed as both per pregnant female and
per corpora lutea/pregnant female, dead implam#s/tomplants and corpora lutea/pregnant
female; c¢) Chi-square Test for fertile males, numtregnant/number co-housed and the number
of females with >1 and >2 dead implants. Otheristieal routines used for some data were
Bartlett's Test to evaluate homogeneity of variarmed Analysis of Variance to determine if the
sample (group) means could be considered as anatstof a common population.

Findings

The diet mixtures were shown to be homogeneousstatile over the period of use, and mean
analytical values obtained during the study werthiwi10% of target levels.

Concentrations in ppm can be converted into doseldein mg/Kg b.w., using the food
consumption data. Thus, concentrations of 100, Ed@D2000 ppm in diet are equivalent to dose
levels of 5.33, 52.80 and 106.40 mg/Kg b.w., respely.

All animals survived until scheduled sacrifice. Téevere no clinical observations or gross
necropsy findings considered to be related to #wt substance. Small reductions of food
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consumption and body weight gain were seen in nthlgsreceived the highest dietary level of
Acetochlor.

Pregnancy rate (pregnant females per females cetipamd male fertility rate (% of cohoused

males that successfully impregnated at least 1|&meere lower than expected in most groups,
including the negative controls. The rates rangethf63 to 90% for males and 40 to 73% for

females. The low values appeared primarily to vesalt of decreased copulatory activity since
female fertility rates (pregnant females per caonéid copulations) were much higher (ranging
from 62 to 98 %). Although the lowest rates wereni in the positive control group, no other

dose response relationship was evident. Therefloeelow percentage of impregnated females is
not considered to be a resul t of treatment witktAchlor.

All of the uterine implantation data for 3 Acetoohtreated groups were comparable to the
negative control values. However, significant difeces were observed for all parameters in the
TEM positive control group, thus demonstrating sleasitivity of this assay to detect dominant
lethality. In addition, statistical analyses reeshthat, despite the low fertility rate, a suffitie
number of pregnant females were available to detelctubling of the resorption rate with a power
of 90%.

Conclusion

Acetochlor at levels of up to 2000 ppm in the dstmale rats ¥ 106.40 mg/Kg b.w.) for
approximately one spermatogenic cycle had no efbectertility nor did it produce dominant
lethal mutagenic effects in offspring.

Acetochlor: Dominant Lethal Study in the Rat by Digary Administration
Milburn, G.M., 1996a (llA, 5.4.3/03)
Date of report: 16 May 1996. Date of work: 7 May%90 15 September 1995.

Objective: To investigate the mutagenic potentialAoetochlor to germ cells in the dominant
lethal assay in rats when administered orally h@adiet for 10 weeks.

Guidelines: OECD TG 478 (1984).

Deviations from OECD TG 478 (1984): The highestedlevel tested did not produce any signs of
toxicity.

GLP: Yes.

The study is not acceptabldecause the highest dose level tested is not caesichppropriate.
For the dominant lethal assay the highest doseldhmeduce signs of toxicity (e.g. slightly
reduced fertility), and non-toxic substances shdddested up to 5000 mg/Kg or, if this is not
practicable, then at the highest dose attainahl¢his study, the highest dose level tested, 1500
ppm €& 88.5 mg/Kg/day), is not justified by its toxicity addition, this dose level can exceed the
MTD for chronic toxicity studies, but does not repent the MTD for those of subchronic toxicity.

Material and methods

The test substance was Acetochlor, batch WRC 13856- with 94.4% purity. The positive
control was methyl methane sulphonate (MMS). Theystvas conducted using male and female
Alpk: APfSD rats.

The dose levels of Acetochlor selected for thiddgtwere based on the results of a previous
feeding study in the Alpk:APfSD rat carried outthns Laboratory. A dietary concentration of
1000 ppm Acetochlor had been shown to meet theriariftor an MTD for chronic exposure in the
Sprague Dawley rat.
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A pre-experimental fertility test was carried outhwthe male rats. Two females were housed with
each male for 7 consecutive nights and examinel sawrning for evidence of mating (sperm
present in vaginal smear). The females were seedfil9 to 20 days after they were first paired,
and the number aforpora lutealive implantations and early and late intra-uterdeaths were
recorded. The males were subsequently graded acgotal fertility and extent of background
dominant lethal frequency [i.e. numbers of intrarute deaths (resorptions)] and then randomly
allocated to the experimental groups

Groups of 20 male rats of proven fertility were fé@ts containing 200, 1000 or 1500 ppm
Acetochlor for 10 weeks before mating. The negatioetrol group received only the basal diet.
The positive control group received a single intrétpneal dose of MMS in week 9 before
mating.

Clinical observations were recorded once per ddye Mmale rats were weighed immediately
before feeding of experimental diets commenced \wadkly thereafter. Food consumption of
males was recorded continuously throughout the d€kvieeding period.

At the end of the scheduled feeding period, theematere mated (1 male: 2 females) for three
consecutive 5-day periods. Each morning, the fesnalere examined by vaginal smear for
evidence of mating. Approximately 19 to 20 daysmthey were fist paired, the females were
sacrificed and the number gbrpora lutea live implantations and early and late intra-uteri
deaths were recorded. Males were sacrificed dfeecompletion ofthe study.

Data were analysed statistically as indicated inldd1 using, where applicable, the male as the
unit of treatment.

Table 41: Statistical analysis of data

Statistical Test Parameter
Analysis of covariance Bodyweight
Analysis of variance Food consumption
Fisher's Exact Test The proportion of females which were
pregnant
The proportion of males successfully mating
Analysis of variance Number of corpora lutea

Number of implantations
Number of live implantations

Analysis of variance following a square root Early intra-uterine deaths
transformation

Late intra-uterine deaths

Findings
Analysis of the diets showed that the achieved eotmation, homogeneity and stability were
satisfactory throughout the study.

Concentrations in ppm can be converted into doseldein mg/Kg b.w., using the food
consumption data. Thus, concentrations of 200, EH@D1500 ppm in diet are equivalent to dose
levels of approximately 13, 62 and 88.5 mg/Kg brespectively.

One rat in the 1500 ppm Acetochlor was killed dgnveek 2 of the study. It had a twisted snout,
bleeding nose and malocclusion, findings which wemeslated to Acetochlor.

There were no treatment related clinical obserwatia rats receiving Acetochlor in diet.

The weights of rats receiving 1500 ppm Acetochl@revslightly lower than those of controls
(approximately 3%), at the start of the study dmd tifference was maintained throughout the

104



CLH REPORT FOR ACETOCHLOR

study. Rats receiving 200 and 1000 ppm Acetochtotheir diets showed similar growth to
controls throughout the study.

Food consumption was lower in rats receiving 1506 fAcetochlor than controls throughout the
pre-mating phase of the study. Food consumptionsivasar in rats receiving 200 or 1000 ppm.

The number of males successfully mating was satwmfa for all groups for each of the three
matings. The number aforpora lutea,number of implants, number of live implants, numbér
early intra-uterine deaths and number of late iotemine deaths was not affected by
administration of Acetochlor at any of the threecassive matings. In the positive control group
the number of live implants was reduced and the bmunof early intra-uterine deaths was
increased.

Conclusion

It is concluded that Acetochlor did not induce doanmt lethal effects in the rat following dietary
administration of dose levels up to and includis@@ ppm £ 88.5 mg/Kg b.w.) for 10 weeks

Acetochlor: Dominant Lethal Study in the Mouse By Detary Administration
Milburn, G.M., 1996b (llA, 5.4.3/04)
Date of report: 16 May 1996. Date of work: 20 J&A85 to 6 October 1995.

Objective: To investigate the mutagenic potenti@Aoetochlor to germ cells in the dominant
lethal assay in mice when administered orally kiadiet for 8 weeks.

Guidelines: OECD TG 478 (1984).

Deviations from OECD TG 478 (1984): The highestadlevel tested did not produce any signs of
toxicity.

GLP: Yes.

The study is not acceptabldecause the highest dose level tested is not cmesichppropriate.
For the dominant lethal assay the highest doselghmeduce signs of toxicity (e.g. slightly
reduced fertility), and non-toxic substances shdddested up to 5000 mg/Kg or, if this is not
practicable, then at the highest dose attainahl¢his study, the highest dose level tested, 3500
ppm & 812 mg/Kg/day), is not justified by its toxicity.

Material and methods

The test substance was Acetochlor, batch WRC 138586- with 94.4% purity. The positive
control was cyclophosphamide. The study was corduasing male and female CD-1 mice.

The dose levels of Acetochlor selected for his wtuere selected based on the results of a
previous feeding study in the CD-1 mice carriediauhis laboratory.

A pre-experimental fertility test was carried outhwthe male mice. Two females were housed
with each male for 7 consecutive nights and exadhieach morning for evidence of mating
(vaginal plug). The females were sacrificed 14 Sodhys after they were first paired, and the
number of live implantations and early and lateaniterine deaths were recorded. The males
were subsequently graded according to fertility amdent of background dominant lethal
frequency [i.e. numbers of intra-uterine deathsdrptions)]. Those males successful in fertilising
both females were selected and those producinggh Fequency of intra-uterine death
excluded.and then randomly allocated to the expariad groups.

Groups of 20 male mice of proven fertility were fdets containing 200, 1000 or 3500 ppm
Acetochlor for 8 weeks before mating. The negatwatrol group received only the basal diet.
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The positive control group received a single orasal of cyclophosphamide in week 8 before
mating.

Clinical observations were recorded once per ddye fhale mice were weighed immediately
before feeding of experimental diets commencedy dai the first week of the study and weekly
thereafter. Food consumption of males was recocoatinuously throughout the 8 week feeding
period.

At the end of the 8 week feeding period, the malese mated (1 male: 2 females) for three
consecutive 5-day periods. Each morning, the fesnalere examined for evidence of mating
(vaginal plugs). Approximately 14 to 15 days aftbey were fist paired, the females were
sacrificed and the number of live implantations aratly and late intra-uterine deaths were
recorded. Males were sacrificed after the comptedithe study

Data were analysed statistically as indicated inldd2 using, where applicable, the male as the
unit of treatment.

Table 42: Statistical analysis of data

Statistical Test Parameter

Analysis of covariance Bodyweight (day 1)

Analysis of variance Food consumption

Fisher's Exact Test The proportion of females which were
pregnant

The proportion of males successfully mating

Analysis of variance Number of implantations
Number of live implantations

Analysis of variance following a square rootEarly intra-uterine deaths
transformation

Late intra-uterine deaths

Findings

Analysis of the diets showed that the achieved eotmation, homogeneity and stability were
satisfactory throughout the study.

Concentrations in ppm can be converted into doseldein mg/Kg b.w., using the food
consumption data. Thus, concentrations of 200, EH@D3500 ppm in diet are equivalent to dose
levels of approximately 38, 186 and 812 mg/Kg brespectively.

There were no treatment related clinical obsermatia mice receiving Acetochlor in diet.

Mice receiving 3500 ppm Acetochlor showed an ihiwaight loss. Thereafter weights of these
mice were reduced (approximately 5%) below conttimfeughout the study. Mice receiving 200
or 1000 ppm Acetochlor in their diets showed simgieowth to controls throughout the study.

Food consumption was higher in mice receiving 3ppth Acetochlor than controls throughout
the pre-mating phase of the study. Food consumpt@as similar in mice receiving 200 or 1000
ppm Acetochor and controls.

The number of males successfully mating was satwmfa for all groups for each of the three
matings.

The number of males successfully mating was satwfa for all groups for each of the three
matings. The total number of implants, number @é limplants, number of early intra-uterine
deaths and number of late intra-uterine deathsneaaffected by administration of Acetochlor at
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any of the three successive matings. In the pesdontrol group the number of live implants was
reduced and the number of early intra-uterine deats increased.

Conclusion
It is concluded that Acetochlor did not induce doamt lethal effects in the mouse following the
dietary administration of 3500 ppm 812 mg/Kg b.w.) for 8 weeks.

49.2 Human information

No data available.

493 Other relevant information

No data available.

4.9.4  Summary and discussion of mutagenicity

See summary in section 4.9.1.

Accordingly, the weight of evidence suggests thaetAchlor is mutageniin vitro but not
mutagenidn vivoin either somatic or germ cells.

495 Comparison with criteria

According to CLP Regulation classification in Caieg 1A is based on positive evidence from
human epidemiological studies. Classification @tiegory 1B is based on following criteria:

- Positive result (s) from in vivo heritable germlerltagenicity test in a mammals; or

- Positive result (s) for in vivo somatic cell mutagdty test in mammals, in combination
with some evidence that the substance has potéot@use mutations to germ cells. It is
possible to derive this supporting evidence frontagenicity/genotoxicity tests in germ
cells in vivo, or by demonstrating the ability bktsubstance or its metabolite(s) to interact
with the genetic material of germ cells; or

- Positive result from tests showing mutagenic effectthe germ cells of humans, without
demonstration of transmission to progeny; for examan increase in the frequency of
aneuploidy in sperm cell of exposed people.

Classification into category 2 under CLP is requifer substances which cause concern for
humans owing to the possibility that they may ireldneritable mutations in the germ cells of
humans based on:

- Positive evidence obtained from experiments in malamand/or in some cases from in
vitro experiments, obtained from:

Somatic cell mutagenicity tests in vivo, in mammails

Other in vivo somatic cell genotoxicity tests whiate supported by positive results
from in vitro mutagenicity assays.

According to DSD classification in Category 1 iséd on positive positive evidence from human
mutation epidemiology studies. To place a substamdgategory 2, positive results are needed
from assays showing (a) mutagenic effects, or (th)ero cellular interactions relevant to
mutagenicity, in germ cells of mammals in vivo, (@) mutagenic effects in somatic cells of
mammals in vivo in combination with clear eviderhat the substance or a relevant metabolite
reaches the germ cells. Classification into catg@under DSD, positive results are needed in
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assays showing (a) mutagenic effects or (b) oteHular interaction relevant to mutagenicity, in
somatic cells in mammals in vivo. The latter esgciwould normally be supported by positive
results from in vitro mutagenicity assays.

In summary, in relation with the criteria for geomll mutagenicity:

There are no human data and, therefore, classiiicaas Muta.1lA based on CLP criteria
(Muta.Cat 1 based on DSD criteria) is not apprderia

Acetochlor profile does not allow for a CLP 1B aiey (category 2 under DSD criteria) in
absence of germ cell mutagenicity or evidence tthatsubstance has potential to cause mutations
to germ cells.

In vivo data in somatic cells: the only in vivo diimg suggestive of genetic toxicity for acetochlor
is in the biochemically compromised livers of ratgposed to 2000 mg/kg. The UDS assay has
been forced to yield a UDS response, under extremdverse test conditions, a response that
cannot be interpreted in the context originallyisaged for this assay. These effects don't justify
the classification of acetochlor as Muta.2, undeP Criteria [Muta. Cat. 3 (DSD)].

Based on the comparison of mutagenicity data witP @nd DSD classification criteria, effects
observed in the in vitro and in vivo genotoxicitydies do not trigger the criteria for classificati
and labelling for mutagenicity.

4.9.6 Conclusions on classification and labelling

There is no evidence of genotoxic potential of adelor, therefore, no classification is proposed.

Directive 67/548/EEC:A classification is not required
CLP: A classification is not required
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4.10

4.10.1

Carcinogenicity

Non-human information

4.10.1.1 Carcinogenicity: oral

4.10.1.1.1 Oral carcinogenesis in rat

To ensure accuracy of the histopathological diageaasumerous tumours observed in the rat
chronic bioassays were subsequently re-examingzhtbeellular neoplasms in the liver (Hardisty,
1997a) and neoplastic lesions in the femur andglandular stomach (Hardisty, 2001b) by an
independent Pathology Working Group (PWG) and patioology findings in nose (Ribelin, 1987).

Table 43: Summary table of relevant carcinogenicity studhiest

Reference/Method

Main Results and
Remarks

Ahmed, F.E.
(1983a)

Chronic Toxicity and
oncogenicity oral
study in rats CD,
Sprague Dawley
from charles River

Pharmacopathics
Research
Laboratories,
Laurel, MD.

OECD 453.

Diet, MON 097
(acetochlor, purity of
94.4%) for27
months in male and
24 months in
female discontinued
earlier due to high
mortality

70/sex/dose (of
which 10/sex/ dose
for pathological
interim evaluation at
12 months)

0, 500, 1500 and
5000 ppm

0, 22, 69 and 250
mg/kg/d in male

0, 30, 93 and 343
mg/kg/d in female.

Inc.

Non-neoplastic findings
Mortality in females was very increased during seeond year at the high dose. The fem

ale

rats were sacrificed before because the survivahénhigh group had decreased to less than

25% of the original number of animals. Mortalitytes in males (control to high dose) we
68%, 67%, 57% and 75%. Mortality rates in femalesenb8%, 68%, 57% and 82%.

Table 43.1: Cumulative mortality (70 rats/sex/ gr@i initiation of study):

Males | Females
Dose (ppm) 12mo |18mo |24mo | 27mo(term) 12mo |18mo | 24mo(term)
(a) (b) (b) (b) (a) (b) (b)
0 1 8 28 41 (68%) 1 5 35 (58%)
500 0 6 27 40 (67%) 1 17 41 (68%)
1500 2 8 21 33 (57%) 2 10 34 (57%)
5000 4 8 25 45 (75%) 6 19 49 (82%)

(a)
(b)

At termination, body weight decreased in male (-1&9600 ppm) (-17% at 1500 ppm) (-36

Including 10 rats/sex/group sacrificed at month 12
No including 10 rats/sex/group sacrificed at mdtith

at 5000 ppm) and in females rats (-6% at 1500 pEB8)% at 5000 ppm). Significantly

increased relative thyroid/parathyroids weight veagn in females from 500 ppm. Kidn
weight was statisticantly increased in males frds@0 ppm. Liver weight in both sexes a
kidney weight in females were only statisticantigreased at the high dose.

Table 43.2: Absolute and relative organ weightahinal sacrifice:

pre

%

ey
nd

Terminal sacrifice

Males Females
Dose ppm 0 500 1500 5000 0 500 1500 5000
Mg/Kg.b.w/ 0 22 69 250 0 30 93 343
day
Body weight | 752 661 616* 476* 457 496 429 309*
Brain (Abs) 2.23 2.19 2.15* 2.11* 2.19 2.13 2.09*| .99*
(Rel) 3.03 3.45* | 3.65* | 4.56* 5.01 4.39 5.11 6.59*
Pituitary 0.05 0.05 0.05 0.04 0.16 0.12 0.10 0.06*
(Abs)
(Rel) 0.073 | 0.080 | 0.080 0.081 0.421 0.246 0.263 8.1
Thyroids/ 0.05 0.06 0.05 0.07 0.03 0.04* 0.04* 0.04*
Parathyroids
(Abs)
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(Rel) 0.074 | 0.089 | 0.089% 0.145% 0.064 0.0757 0.088¢0.123*
Heart (Abs) | 212 | 201 | 1.87*| 161*| 166 1.68 1.60 | 20t.
(Rel) 2.828 | 3.136 | 3.128| 3.4171 3754 3.420 3.844 91G.
Liver (Abs) | 18.77 | 18.93 | 16.614 16.95| 17.02 17.66| .785 | 14.52
(Rel) 25.11 | 30.02 | 27.68| 36.329 37.24 3598 36.91 .287
Adrenals(Abs)| 0.10 | 012 | 020 | 009 | 021 017 0.17| 100.
(Rel) 0.140 | 0.189 | 0.363| 0.2031 0475 0.358) 0.420 330.
Kidneys (Abs)| 458 | 432 | 469 | 484 | 355 354 357| 773.
(Rel) 6.133 | 6.762 | 8.02¢ | 10.15% 7.969 7.272| 8585 .449*
Gonads (Abs)| 3.48 | 352 | 326 | 445| 025 017 033 301
(Rel) 4716 | 5442 | 5408 | 9.845{ 055| 0347 0674 484
* p<0.05

Hematocrit was significantly decreased (up to -918ss than controls) and hemoglobin (up to
-18% less than controls) in females at 6, 12 anth@Bths at 5000 ppm.

At gross pathology, urinary tract lesions (primardlterations in kidney appearance) were
observed for males and females at the high doséoamdales at the mid-dose level.

Polyarteritis in arteries and testes with an insecia relative testes weight were seen for males
at 5000 ppm. Polyarteritis is a disease procesottraurs in rats and it's believed to result from

immunopathological mechanism related to the dejposdf immune complexes within affected
vessels. Cardiac thrombosis, peripheral neuropéitrer, necrosis, lung alveolar histiocytos|s,
fibrosis and gastritis in stomach, and inflammatidrihe tongue were observed for females at
5000 ppm. Interstitial pneumonia (females) was alsgerved from 1500 ppm.

Table 43.3: Non-tumour histopathology (all anim@tamined)

Males Females
Dose (ppm) 0 | 500| 1500 5000 O 500 1500 5000
Mg/Kg b.w/day 0|22 | 69 250 | O| 30| 93 343
No. Examined 70| 70 70 70 70 70 70 70
Arteries  Polyarteritis 3|3 3 10 0|o0 0 0
Kidneys Cyst 0 |0 1 1 0|2 2 5
Liver Necrosis 7 |2 4 5 it |8 3 12%*
Lung
Alveolar Histiocytosi§ 5 | 5 6 6 o' |1 1 g**
Interstitial Pneumonia6 |5 5 7 6 |4 9 10
Heart Thrombosis 2 |3 2 1 6" |0 0 4
Peripheral Nerve
Neuropathyl 1 |0 1 1 oo 0 4
Stomach
Fibrosis| 13 | 10 13 14 4 5 7 12
Gastritis| 8 |3 2 2 0 |1 1 3
Testes Polyarteritis 7 11 12 17 - - - -
Tongue Glossitis 3 |1 3 1 i |o 3 gr*

** p<0.01, Chi-square test (one-sided, uncorrecteddotinuity)
™ p<0.01, Cochran-Armitage trend test (one-sided)

Neoplastic findings
Hepatocellular adenomas and carcinomas (maleseandlés at 5000 ppn), thyroid follicular

adenomas (males at 1500 and 5000 ppm), testicuatarstitial cell tumours (males
5000ppm) and nasal papillary adenomas (males & 4660 5000 ppm) were observed.

Testicular Interstitial cell tumours exhibited asderelated increase in the treated males over
the male control group. The overall percentagesntdrstitial cell tumours were: contro
(2/70), low-dose (4/70), mid-dose (4/70) and higisal (7/70). Most of these tumours appear
in the terminal sacrifice group of animals. Therasvan apparent increased incidence at the
high-dose level for testicular interstitial cellntours, however there was no statistically
significant positive trend (in Peto analysis).
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There were an increased number_of hepatic adenanthgarcinomas in males and femalges

treated with 5000 ppm versus control. At this higbse, the combined incidence ¢
hepatocellular adenoma/carcinoma was statisticaltyeased in both males and femalg
During the first year, there were no increasesejpatic tumours.

Thyroid follicular cell adenomas exhibited a dos&ted increase in the male mid-dose and

high-dose test groups over the control group. TMeral incidence of follicular cell adenomals

in the males was as follows: control 0%, low-do%g énid-dose 4% and high-dose 7%. Thesse

tumours were uniformly distributed between the teahsacrifice animals, the 12 months {o

termination dead and moribund animals. There werefallicular adenomas in historica
control male data. There was a positive trend ftenamas in males. However, statisticall
significant increases in thyroid adenoma and costiadenoma/carcinoma were observed
male rats only at 5000 ppm, an excessively toxaedo

A statistically significant increased incidencenafsal tumours (primarily papillary adenomas)

was noted at 1500 and 5000 ppm in males, and wasidaryed to be treatment-related. A
increased incidence of mucosal inflammation wae alsted in the nasal turbinates of hig
dose males.

Table 43.4: Neoplastic histopathology lesions is:ra

Dose level (ppm)
Tissue Observation Males Females
0 500 1500 5000 0 500 1500 5000
(mg/Kg b.w/day) 0 22 69 250 0 30 93 343
Liver® # tissues examined 60 60 60 60 60| 60 60 60
hepatocellular adenoma 2| 1 1 6 0 1 1 3
3% | 2% 2% 10% 2% 2% 5%
hepa_ltocellular 1 3 3 6 0 0 0 2
carcinoma 2% | 5% 5% 10% 3%
hepatocellular 3 4 4 11** 0 1 1 5*
adenoma/carcinoma 5% | 7% 7% 18% 204 204 8%
Nasal # tissues examinéd 69 | 70 69 69 69| 68 70 69
turbinate$ papillary adenoma |1 6* 18 |0 0 2 1
1% 9% 26% 3% 1%
papillary o |o 0 2 0 0 0 0
adenocarcinoma 204
papillary o |1 6* 20** 0 0 2 1
adenoma/carcinoma 1% 9% 290 3% 1%
Thyroid # tissues examinéd 69 | 69 70 70 69| 69 69 69
follicular adenoma U1]o 3 5% 2 0 0 3
4% 7%
follicular carcinoma 0 1 0 2 0 0 0 0
follicular 0" |1 3 7 2 |o 0 3
adenoma/carcinoma

@ Data derived from Pathology Working Group re-easin (Hardisty, 1997a).

® Data derived from histopathology re-evaluatiorbgfin, 1987).

¢ Includes interim kill animals since nasal tumoues@noted in some animals at 12 months
* p<0.05, Fisher's exact test

** p<0.01, Fisher's exact test

"p<0.05, Peto trend test

™ p<0.01, Peto trend test

Naylor, M. W.,
(1986)

Chronic toxicity/
oncogenicity oral
study in rats CD,
Sprague Dawley
from charles River

Monsanto

Non-neoplastic findings
The mortality rates (excluding 10 rats/sex/grougriiaed at month 12) were (control to hig
dose) 53%, 60%, 63% and 62% in males and 60%, %/ and 52% in females. Th
statistical evaluation of mortality indicated natsttically significant incremental changes w
increasing doses of acetochlor in male or femdke ra

y
in

Decreases in body weight were statistically sigatfit and ranged from 5 to 15% during second

year of study.in males at 1000 ppm, in femalesehesights differences were not statistica
significant and were less than 7%. At 1000 ppm igle®, increased absolute/relative li
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environmental weights were also reported.
Heatlth Laboratory | Elevated gamma-glutamyl transpeptidase levels gh hlose males at 18 and 24 months,
ST. Louis, Missouri | elevated cholesterol levels in high dose malegtananths, and elevated total bilirubin in high
OECD 453 dose females at 24 months were observed in seremistry. Although these changes were
Diet. MON 097 sFatisticaIIy s_ignificant, th_eir importance is uneén because of a lack of correlatiye
(ace'tochlor 96.1% histopathological changes in relevant organ systems
purity) for 24 Microscopic findings:
months. A slight non statistically significant increase ithe incidence of_chronic nepbhritjs
70/sexidose (of (glomerulone_phropathy) was observed in males fronpgm and_ in_females from 200 ppm i_n
which 10/ sex/ dose females. An increase in its secondgry effects (arb_m_ast_/cyst/dnatlon) was also observed in
for Interim males and females. Chronic renal disease (rodg@tiritis) is common in aging rats.
evaluation at 12 Fatty infiltration between the muscles of the tomguas significantly increased in high level
months ) females._lt’s_ a common spontaneous occurrence éal, agbese amm_als. The f:_;lt occurs in a

patchy distribution and the amount encountered migp@pon the point of sectioning. There
0, 40, 200 and was no a dose-response and was considered tolmmutwheaningful significance.
1000 ppm Thyroid C cell hyperplasia was significantly incsed in high level males which wefe
0,1.9,94,475 sacrificed at the end of the study. This lesion wtaistically increased only in termingl
mg/kg/d in male sacrifice, taken in account all animals there waslear dose-response relationship and there

was no increased in females. At 1000 ppm in mateslightly increased hepatocellular
0,24, 1%'8' 60.0 alterations and hepatocite necrosis were also teghor
mg/kg/d in female . e . .

Table 43.5: Microscopic findings (neoplastic anesm@oplastic changes)

Males Females

Dose (ppm) 0 40| 200 | 100d o 40] 2do 10po

(mg/Kg b.w./day) 0 19 94 | 475 0O 2.{4 1118 6Q.0

No. Examined 70 70| 70 70 70 70, 70 70

Brain

Astrocytoma (M) 3 0 |0 0 0 |0 0 1

Invasion by pituitary tumour 0 0 |1 0 2 |2 3 6

Brain hemorrhage around pituitary tumour | 1 2 |3 0 1 |2 4 5

Bone

Fibrotic replacement of bone 5 8 |5 10 0 |0 1 1

Osteolysis of bone 4 6 |3 10 - - - -

Cecum

Mucosal inflammation 0 0 (2 2 0 |0 1 2

Mucosal erosion/ulceration 0 0 |2 2 0 |0 0 1

Heart

Inflammatory cell infiltration/myocarditis 7 7 |10 12 6 |8 7 7

Mineralization of myocardium 3 9 |2 5 0o |0 2 3

Kidneys

Tubular cast/cyst/dilation 50 59 59 64* |38 |41 37 |44

Chonic nepbhritis 57 |62 |65 |64 |33 (35 |40 |45

Hemosiderosis 5 4 |5 5 2 |7 5 6

Pelvic epithelium, non-papilliform hyperplasia 2 1 |1 4 1 |5 5 5

Liver

Focus of cellular alteration 17 14 |13 25 19 |18 14 |22

Hepatocyte necrosis 4 4 |5 7 5 |4 10 (4

Bile duct epithelial hyperplasia 17 13 |14 22 11 |14 11 |16

hepatocellular adenoma 0 3 |1 2 0 (1 1 5

hepatocellular carcinoma 1 1 |1 1 1 |1 0 1

hepatocellular adenoma/carcinoma 1 4 |2 3 1 |2 1 6

Lymph node

Plasma cell hyperplasia, submandibular node 1 2 |5 2 4 |3 11

Red cells in sinusoids, mesenteric node 2 2 |6 4 1 |1 2 3

Lung

Edema 2 3 |2 6 2 |2 1 |5

Emphysema 3 4 |3 4 0 |3 2 3
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Nose/Turbinates

Inflammation of nasal mucosal 13 18 |10 19 8 |10 7 12
Papillary hyperplasia of nasal epithelium 1 1 |4 5 1 |3 1 4
Papillary adenoma of mucosa 1" 0 |0 2= |0 |0 0 |19*
Inflammation of nasolacrimal 7 2 |8 2 2 |4 3 7
Ovaries

Paraovarian cyst - - - - 3 |1 0 6
Aytrophy bilateral - - - - 1 |2 4 5
Pituitary

Basophile cells cystic/swollen 1 3 |4 5 - - - -
Adenocarcinoma(M) 1 0 (1 0 2 |1 4 6
Cyst 2 2 2 3 2 3 5 7
Thyroids

“C” cell hyperplasia 3 5 |4 8 3 |4 3 4
Follicular adenoma/cystadenoma(B) 1 1 |1 2 1 |2 2 4

C Cell Adenoma 3 5 |0 2 7 |2 5 2
Tongue

Fatty infiltration 3 10 |11 5 11 | 17 6 28**
Uterus

Cystic dilatation of endometrial glands - - - - 8 |11 16 |14

** p<0.01 Fisher's exact test
"p<0.05, Peto trend test
™ p<0.01, Peto trend test

Neoplastic findings
The most important microscopic finding which wassidered to be related to treatment was
the significantly increased incidence of papillagyenomas of the nasal mucosa at the high
dose in both sexes.

Also increased among high level males and femaleee vinepatic foci of altered cellular
architecture. In high level females there were asoincrease of hepatocellular adenomas,
thyroid follicular adenomas and adenocarcinomagitnitary. None of these changes were
statistically significantly increased over contirididences.
The incidence of papillary adenomas of the nasalasa in males was 2%, 0%, 0% and 2P%
(pairwise p<0.01 at 1000 ppm with positive trenderved). In females the incidence was 0%,
0%, 0% and 28% (pairwise p<0.01 at 1000 ppm witkitp@ trend observed). At interim
sacrifice groups, 1/10 high dose (1000 ppm) ferhaké a papillary adenoma of the mucosa of
the nasal turbinates.
Hepatic neoplastic nodules (benign) were increarefémale at 1000 ppm. However, the
occurrence of malignant liver tumours was not iasesl in any dietary level. Foci of altergd
liver cells were common in all groups, but werglsiiy increased in high-dose level animals

Table 43.6: Liver and nasal neoplastic histopatipplesions:
Dose level (ppm)

Tissue Observation Males Females
0 40 200 1000 0 40 200 100!
(mg/Kg b.widay) 0 1.9 9.4 475 | 0| 24| 118| 60
Liver® # tissues examined 60 | 60 60 60 60| 60 60 60
hepatocellular adenoma 0| 3 1 2 0 1 1 5

0% | 5% 2% 3% 0% | 2% | 2% 8%

hepa_ltocellular 1 1 1 1 1 1 0 1
carcinoma 2% | 2% 2% 2% 2% | 2% 0% 2%
hepatocellular 1 4 2 3 1 2 1 6
adenoma/carcinoma | 29 | 7% | 3% 5% 2% | 3% | 2% 10%
Nasal # tissues examinéd 58 | 54 58 59 69| 69 67 68
turbinateS papillary adenoma Tlo 0 12 | 0" |0 0 19**

2% | 0% 0% 20% 0% | 0% | 0% 28%

& Data derived from Pathology Working Group re-evabra(Hardisty, 1997a).
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P Data derived from histopathology re-evaluatiorb@fin, 1987).

¢ Includes interim kill animals since nasal tumoues@noted in some animals at 12 months

* p<0.05, Fisher's exact test

** p<0.01, Fisher's exact test

"p<0.05, Peto trend test

™ p<0.01, Peto trend test
The incidence of thyroid adenomas/cystadenomassligistly higher in females treated wi
1000 ppm. This difference was not statisticallyngfigant.
The incidence of adenocarcinomas in pituitary ia tigh dose group females (1000 pp
60mg/kg/day) was higher than in controls but withetatistically significance. It produce
invasion and haemorrhage in brain. The combineddémce of pituitary adenomas a
carcinomas was unaffected.

Historical control data shows the incidence of ipgtty carcinomas in control CD (Sprag
Dawley) rats derived from 16 studies conductedhatMonsanto laboratory that conducted

acetochlor study in question, and from 2 surveysisforical control data from a variety

laboratories compiled by Charles River Laboratorids® supplier of the rats used for t
Monsanto studies.The incidence of carcinomas wgkhhivariable between studies, rangi
from 0 to 58%. This is likely due to varied diagtioscriteria and terminology used K
pathologists, especially during the time frame thatacetochlor study was conducted, and
fact that it is often difficult to distinguish pitary adenomas and carcinomas.

The incidence of pituitary carcinomas in high-désmales from the acetochlor study (8.6
was slightly higher than Monsanto’s historical cohtdata (0-5.2%). However, it was we
under the maximum incidence, reported for pituitacgrcinomas by Charles Rivg
Laboratories.

Table 43.7: Historical Control Data for Pituitanymiours in Male and Female Charles Ri
CD Rats

. # Tissues Adenomas Carcinomas
Source # Studies )
Examined # | % | Range # | % | Range
Females
Monsanto
16 989 726 73% 66 — 859 13 1306 0-5.2%
(1981-1996) 9 P ° °
Charles River
11 865 492 | 57% 36— 789 60 6.9 0-42%
(1977 — 1985) 1 P ° 97
Charles River
31 2343 1662 719 26 — 939 128 55% 0-58%
(1989 — 2002) C ’ 0
Males
Monsanto
16 978 550 56% 50 — 669 [¢ 0.60 0-8.3%
(1981-1996) 9 P ° 0
Charles River
11 859 328 | 38% 26 -—519 35 4.1  0-28%
(1977 — 1985) 1 it ° ’
Charles River
30 2138 1002 479 0.8 -704 43  2.0% 0-36%
(1989 — 2002) ° ’ P
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Broadmeadow, A.,
(1988)

Combined
oncogenicity and
toxicity study in CD
rats (remote Sprague
Dawley origin)
obtained from
Charles River

Life Science

Non-neoplastic findings

Mortality at the end of study was very increasedalirgroups (included controls). Most deaths

occurred during the last weeks of study.
Table 43.8: Percentage of mortality:

Male Female
Dose (ppm) 0| 18 17§ 1750 q 18 175 1750
Mortality at week 104 (%) 78 76 82 56 60 60 60 58

Body weights gain after 104 weeks of treatment vi&reind 33% lower than those of contr
for males and females respectively at 1750 ppnferdifices were statistically significal

Dls
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Research Ltd.,
Suffolk, England.

OECD 453

Diet, SC-5676
(acetochlor 91%
purity) to 50/sex/
dose for24 months
(104 weeks).

Additional 20/sex at
0 and 1750 ppm and
10/sex at 18 and 175
ppm for interim
evaluation at 12
months (52 weeks)

0, 18,175 and
1750 ppm

Male: 0, 0.67, 6.37
and 66.9 mg/kg/d

Female: 0, 0.88, 8.53
and 92.1 mg/kg/d

Relative liver and kidney weights were increasetl7&0 ppm after 52 weeks in both sexes.

After 102 weeks of treatment the mean cell voluMEY) was statistically significant lower i
males and females at 1750 ppm. Increased serumda@ Tholesterol were observed in ma
at 1750 ppm.

Table 43.9: Selected ophthalmologic findings (w@&6ékin rats

Dose level (ppm)
Findings Males Females
0 18 175 1750| O 18 17§ 1750
mg/kg b.w/day 0| 0.67 6.37 66.9 O 0388 8.53 9211
Hyperreflection of ocular fundus 2 4 1 5 4 6 24N
Vitreous, foci/opaque spots B 1 1 11* 3 2 3 0
Lenticular plaques/foci 4 1 4 12* 2 4 0
*p <0.05
N p<0.001

Females at 1750 ppm had hyperreflection of ocuwdaddis (mainly bilateral). This finding
often associated with a reduced thickness of thimalelayer and is supported by tt

les

n

ne
Df

histopathological finding of degeneration of thénal outer layer. Slightly high incidence
foci or plaques in the vitreous or on the postedapsule of the lens was observed in m

les

receiving 1750 ppm (mainly bilateral). This ocutiange in males was not associated with fany

histopathological lession and it toxicological sfgrance is unknown.

In the kidneys there was a higher incidence of ipedpithelial hyperplasia during the second
year of treatment, at high dose<@.001 for males and  0.01 for females). In the kidneys
there was also a higher incidence of chronic ititealsnephritis in males which have received
1750 ppm (p< 0.05). Fatty infiltration of the pancreatic stromas observed during the second

year in females at the high dose.

At 1750 ppm there was an increase in the incideidecal hyperplasia in nasal epitheliu
which affected both the olfactory and respiratopjtteelium, in male and female after 52 a
104 weeks. In male rats, which had received thbdstgconcentration, there were also case
squamous metaplasia of the olfactory epitheliumpmdlent rhinitis which were considered
be related to treatment.

During the second year of treatment, in male raléchv had received 1750, there wag
statistically significant higher incidence of pasiiitular hyperplasia of the cervical lymp
nodes, finding relatively common in rats and thesre two cases of glandular hyperpla
with dystrophy and giant cell formation in the st&eh, an unusual finding and its significar
is not clear.

Table 43.10: Non-neoplastic histopathology lesionsits

nd
s of
to

Dose level (ppm)
Tissue Observation Week Males Females
0 18 175 1750 0 18 175 1750
(mgrkg 0 0.67 | 6.37| 66.9 0 0.89 858 921
b.w/ day)
Nose Purulent rhinitis 52 0 0 0 2 0 0 0 0
104 0 1 3 4 1 1 2 1
Epithelial 52 0 0 0 11 0 0 0 13
hyperplasia 104 oo |o | 20| o o | o 28
Sq. metaplasia 104 0 0 0 4 0 0 1 0
olfactory
epithelium
Eyes Degeneration of | 104 2 1 2 7 13| 7 14 24*
(Left) outer retinal layer
Kidneys | Pelvic epithelial 52 0 0 0 1 1 0 0 1
(L&R) | hyperplasia 104 6 |7 | 10 | 2o | 4| 7 | 9o | 14
*p <0.05
** p<0.01
A p<0.001
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Neoplastic findings
Table 43.11: Neoplastic histopathology lesionsaits r

Dose level (ppm)
Tissue Observation Week Males Females
18 175 1750 O 18 175§ 1750
(mg/kg 0| 0.67 6.37 66.9 0| 0.88 8.53 92.1
b.w/day)
Nose Adenoma of 52 0| 0 0 5 o O 0 8
nasal epithelium 104 ol o 0 307 ol o 0 28n
Carcinoma of 104 0o O 0 2 0| O 0 1
nasal epithelium
Combined 104 0o O 0 37" 37"
Thyroid Follicular cell 52 0| 0 0 0 0| O 0 1
adenoma 104 2| 1 2 5 1)1 3 5

Ap<0.001
"p<0.05, trend test

The most important microscopic finding which wassidered to be related to treatment was
the significantly increased incidence of polypoittaomas in the nasal mucosa at the high dose
in both sexes. Increased incidence in thyroid dallr cell adenoma (females) and two rare
tumours (condroma of the femur and basal cell tusmguthe stomach) were also seen at 1750

ppm.
At 1750 ppm there were increased inicidences ofpmt adenomas in the nasal epithelitim
that affected both the olfactory and respiratothegbium in both male 35/70 (50%) and female
36/65 (55%) (g 0.001 in both sexes during the second year). Alsgre were three cases |(2
males and 1 female) of carcinoma of the nasal ejpittm in rats that had received 1750 ppm.
Examination of historical control data showed abzercidence of nasal epithelial tumours out
of 300 control animals.

There was a positive trend §0.05) of an increased incidence_of thyroid folllsuadenoma3
for females during the second year. For both séxstrical control data of follicular adenoma
ranged up to 6%. The incidence at the highest dos@g outside historical control data.

Two rare tumours were detected in high dosage dsirbaning chondroma of the femur that
occurred in one male which died during the study emone female which survived to week
104 and Basal cell tumours in the stomach of onke mad one female which died during the
study.

Rat femur tumours: chondromas in the femur, comsii@s rare or unusual neoplasms, were
originally reported by the Study Pathologist in anale and one female at the highest dosg of
1750 ppm. However, a subsequent evaluation by dependent Pathology Working Group
(PWG) following currently accepted nomenclature afiggnostic criteria (Hardisty 2001h),
revealed that these lesions were actually not tusbut cartilaginous hyperplasia, which was
also present in one control animal.

PWG pathologists identified proliferative cartilagus and/or osseous lesions involving the
femur in one control female, one male and one feraafl8 ppm, one male and two females at
1750 ppm. There was no evidence of infiltratione®male and one female rat at dose of 150
ppm were diagnosed with Cartilaginous hyperplasist¢ad of Chondroma), thus a total of 2

females and 1 male at 1750 ppm had this lesion.chia@ges presented at 18 ppm were both
diagnosed as hyperostosis, similar in distribudod extent to the cartilaginous hyperplasia out
consisted of growths involving the epiphyseal ptat contained osteoid.

Although the lesions found in femur are not tumouitwey are related to the treatment
considering the provided historical controls datartilaginous hyperplasia is not a common
finding, since there was a global incidence of 0246 studies of 104 week conducted from
1983 to 1989 at Huntington Life Sciences.

Rat stomach tumours: Gastric neoplasms were fourtldei forestomach (non-glandular region
of the stomach) of one male and one female at bfB0. These neoplasms were originally
diagnosed as basal cell tumours, which are rar¢hénrodent forestomach and had not
previously been observed in control animals at thisoratory. However, a subsequent
independent Pathology Working group (PWG) evalumationcluded that these lesions were
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actually more common squamous cell carcinomashasal cell tumours (Hardisty 2001b).
The Reviewing Pathologist did not identify any dtbdial neoplasic changes involving the ng

n_

glandular stomach. Neoplasic changes were limibedrne male and one female at 1750 ppm

with a total of three squamous cell tumours withryirsg degrees of differentiation. Th
neoplasms in both groups were epithelial.

In the non-glandular stomach of one male at 175@,phere were two neoplasic chang
present. One lesion was_a well-differentiated squasrcell papilloma that was characteriz
by a focal exopytic proliferation of the mucosaltkelium of the non-glandular stomach. T
second neoplasic change observed in this animadisted of a focal proliferation of poor
differentiated squamous epithelial cells in the rsubosa. There was hyperplasic of 1

e

es
ed

he

y
he

overlying mucosal epithelium, but no clear conr@ttivas observed between the underlying

neoplasm and the hyperplasic surface epitheliure. fdoplasm was considered to be a po
differentiated squamous cell carcinoma. The neoplaesent in the non-glandular stomach
one female at 1750 ppm, was characterized by al fpadiferation of nests of well

orly

in

differentiated squamous epithelial cells in themubosa of the non-glandular portion of the

stomach. The lesion was well circumscribed, andetieas no evidence of local invasion irj

de surrounding tissue. The neoplasm was considerbd a well-differentiated squamous cell

carcinoma.
Considering the provided historical control datayas subsequentely shown that squean
cell carcinoma were not a common finding, sincadhsas a global incidence of 0% in
studies of 104 week conducted from 1983 to 198%uaitington Life Sciences.

Milburn, G.M.,
(2001)

Two generation
reproduction study in
rats.

Central Toxicology
Laboratory, Alderley
Park Macclesfield,
Cheshire, UK

OECD 416

Rats CD(SD) IGS
BR (Sprague-
Dawley) from
Charles River

Diet, acetochlor
(purity 94.7%) for 78
weeks

26/sex/dose
0, 200, 600 and 175(
ppm

0, 20, 61 and 181
mg/kg/d in males

0, 22, 68 and 207
mg/kg/d in females

This two generation reproduction study was consdgrart of the carcinogenicity assessem
as nasal tumours were observed.

Survival of parental animals was unaffected byttreat at any dose level.
At 1750 ppm_bodyweight and the bodyweight gain 6fdhd F1 males and females shoy

to

ous
16

ent,

ed

statistically significant reductions during pre-matperiod (since week 1), as well as in FO and

F1 females during gestation and lactation. F1 femahowed a decrease in the bodyweight
bodyweight gain when dosed with 600 ppm betweenk#ele?2 and 4 of the pre-matin
treatment period. Some changes in the absoluteyeelaveight of organs were manifested
1750 ppm and at 600 ppm. However, microscopic atitars were not observed in the
organs.

Microscopic findings
The nasal cavity was clearly affected by acetocldeatment. Minimally increased brow

pigment was observed in the olfactory mucosa ofmiagority of FO and F1 animals receiving

and

g
at

se

n

600 and 1750 ppm and in FO and F1 females receityppm acetochlor. A dose related

trend was evident and the overall incidence waatgrén females, since males at the 200 g
dose level were not affected. The pigment was ifiedtas lipofuscin (Positive with Schmorl
stain; negative with Perls” stain) and was obseiegry small amounts, mainly in the lami

pm
S
na

propria and occasionally in the basal epitheliurithdugh a very minor change, its presence

may indicate metabolic perturbation in the nasakwosa. Lipofucsins are yellow-brown
reddish-brown pigments that occur widely throughthiet body and are thought to be produ
by an oxidation process of lipids and lipoproteins.

At 1750 ppm hyperplasia of the olfactory epitheligminimal to slight) was observed in R

(o}
ced

10]

and F1 males and females and at 600 ppm in F1 ésnpelrental animals. The incidence was
higher in F1 than in FO animals by about 2-fold1(@50 ppm, males 27% vs. 12% and females

54% vs. 27%). In both generations the incidendeypkrplasia was greater in females.

Benign proliferative lesions (polypoid adenoma) evebserved in the epithelial lining of the

ethmoid region of the nasal cavity in FO and Flltsdaf both sexes receiving 1750 pp
acetochlor. Similar lesions were also observedlatvar incidence in F1 animals receiving 6
ppm. In both generations the incidence of adenomas greater in females. Overall t
incidence of epithelial proliferative lesions in Rfiimals was greater than that observed in
FO generation. Single incidences of malignant tumevere observed in one control FO fem
and two F1 female receiving 1750 ppm and thereforesidered unrelated to treatment.

m
00
he

the
ale



CLH REPORT FOR ACETOCHLOR

Table 43.12: Incidence of nasal proliferative lesiin FO and F1 adults

Dietary concentration of acetochlor (ppm)
Findings Males Females
0 200 600 1750 0 200 60 175(Q
FO # tissues examined 26 26 26 26 P6 2B 26 26
Olfactory epithelial o |o 0 3 0" |o 0 7
Hyperplasia 12% 27%
Respiratory epithelial 0 0 0 2 0 0 0 2
Hyperplasia 8% 8%
Papillary adenoma ®lo 0 4 0" |o 0 6*
15% 21%
F1 # tissues examined 26 26 26 26 P6  2p 26 26
Olfactory epithelial 0" |o 0 7 0" |o 4% 14%
Hyperplasia 27% 15% | 54%
Respiratory epithelial 0 0 0 1 0 0 0 0
Hyperplasia 4%
Papillary adenoma ™lo 3 g 0" |o 1 17%
12% | 31% 4% 65%

* p<0.05, Fisher's exact test
** p<0.01, Fisher's exact test
"p<0.05, Peto trend test
™ p<0.01, Peto trend test

Mainwaring, G.,
(2004)

Acetochlor
sulfoxide:52 week
feeding study in
Sprague Dawley rat

Control: Oppm

Acet: 1750 ppm
99.6 mg/kg/d
Acet.Sulfox: 300ppm
14.6 mg/kg/d

This study was designed to compare nasal tumoiggmif acetochlor sulphoxide with that
acetochlor and to demonstrate that acetochlor exigh is a key metabolite in th
development of the rat nasal tumours.

The concentration of acetochlor sulphoxide in thHet dvas set to get similar plasma

concentrations of the sulphoxide in both acetochlwd acetochlor sulphoxide dosed anim
However, the circulating levels of acetochlor salgide finally maintained in rats dosed with
were as low as half of those seen in the aceto¢tdated animals. So that, the incidence
nasal adenoma in acetochlor sulphoxide treatednassapproximately half that in acetochl
treated rats.

Table 43.13: Histopathological findings in nasalitias of rats treated with acetochlor a
sec-amide methyl sulfoxide

Dose level (ppm)
Week Finding Control Sulfoxide Acetochlor
0 300 1750
26 # tissues examined 32 32 32
Polypoid adenoma 0 7** (22%) 21** (66%)
Hyperplasia, total 0 2 6*
52 # tissues examined 31 27 26
Rhinitis, total 14 12 10
Polypoid adenoma 0 8** (30%) 17** (65%)
Hyperplasia, total 0 11** (41%) 23** (88%)
** p<0.01

Findings demonstrate that Sec-amide-methyl sulfaxa major acetochlor plasma metabo
in the rat, was a nasal carcinogen in the rat. Wuwephology, location (in the olfactorn
epithelium) and development with time of the tunswvere identical to those seen w
acetochlor. Therefore, this metabolite can be diyexssociated to the mechanism of format
nasal tumours in olfactory epithelium of the ethdhnirbinates.

The earliest observed change was the appearanfiat dfyperplastic nodules which furthg
developed to give small elevated masses on stalkeet polypoid adenomas, through to lar
masses with and without cells with pleomorphic au¢hdenoma). Within the ethmoid regi
adenomas were seen on the scrolls of the turbingtedateral walls and the septum. Regi
adjacent to the adenomas, in both treatment graygerally showed evidence of metapls
change from olfactory epithelium to respiratorytlegeiium.
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Table 43.14: Cell proliferation rates (ULLI, no/mnr) nasal tissues of rats treated with
acetochlor and sec-amide methyl sulfoxide
Dose level (ppm)
Days Section level Tissue Control Sulfoxide Acetochlor
0 300 1750
8 1 Squamous inf. ventral medial 82.0 66.5* 55.6**
2 Transitional middle lateral 13.7 12.7 8.8
3 Respiratory middle lateral 7.5 7.8 6.8
4 Olfactory dorsal meatus 23.8 17.1 23.8
5 Olfactory 2 ethmoturbinate 46.1 35.9 56.4
6 Olfactory &' ethmoturbinate 49.6 45.2 66.6*
15 1 Squamous inf. ventral medial 81.8 79.0 94.5
2 Transitional middle lateral 17.1 13.8 8.6*
3 Respiratory middle lateral 55 5.9 8.3
4 Olfactory dorsal meatus 214 22.7 21.1
5 Olfactory 2% ethmoturbinate 30.2 32.2 41.1
6 Olfactory &' ethmoturbinate 31.6 37.0 44.8
29 1 Squamous inf. ventral medial 74.8 89.7 72.7
2 Transitional middle lateral 10.5 13.4 10.6
3 Respiratory middle lateral 7.2 6.9 7.9
4 Olfactory dorsal meatus 19.9 25.8 27.0
5 Olfactory 2 ethmoturbinate 37.2 35.4 36.3
6 Olfactory &' ethmoturbinate 42.6 33.2 43.0
92 1 Squamous inf. ventral medial 76.1 71.9 76.8
2 Transitional middle lateral 4.1 4.3 3.9
3 Respiratory middle lateral 3.0 1.6 3.1
4 Olfactory dorsal meatus 7.8 8.1 10.2
5 Olfactory 2 ethmoturbinate 8.1 9.1 16.7
6 Olfactory &' ethmoturbinate 8.2 11.7 13.6
*p<0.05
*p <0.01

Mechanistic Studies

Numerous special and mechanistic studies have ¢m®tucted to address the mechanism of nasal
and thyroid tumorigenesis: in vitro metabolism $tsd characterisation of protein binding and
localization in nasal tissues and cellular proétemn studies. Studies have also been done to
address the toxicity of acetochlor on rat liver drepatocellular proliferation on mice. A study
investigated the association of acetochlor andéomietabolites with rat, mouse and human blood is
also included.

Table 44:Summary Table of thepecial (nonguideline) mechanistic study toxicitgfpe

Special (Nonguideline) Mechanistic Study Toxicity Pofile

Study Type | Author (year)/ /Doses | Results

Studies on Nasal Tumorigenesis

Comparative Green, T. (1998c) Differences in metabolism between rats and miceevszer
metabolism (1) 200 mg/kg single gava(lnitial reactions both species were oxidatived€ethylation o
(rat/mouse) dose or (2) 1750 ppm in diet {the N-ethoxymethyl sidechain and glucuronidation of

6 months, then 200 mg/kg singmethylol group.

dose or (30 0, 1,0200, 1000 dIn ratsglucuronide conjugate excreted in the bile, follawmy
2000 mg/kg single gavage ddhepatic removal of methylol group and glutathionejagation
(**C-acetochlor) yielding mercapturic acid derivative of the glufatie conjugat

11¢€



CLH REPORT FOR ACETOCHLOR

(major urinary metabolite in rats). Sulfoxides asdlfong
derivatives also identified.

In mouse-major urinary metabolite was a chloram
enterohepatic circulation not observed and gluba
conjugation not a major route of metabolisnheTmouse form
a series of glucuronides of the ethoxymethyl sidairt throgh
glucuronidation and oxidation in the liver, whichieather
excreted in the urine.

Nasal cell Hotz, K.J. and Wilson, &.E.Cell proliferation in nasal turbinate olfactory pamtory|
proliferation (1996a) epithelium, but not respiratory epithelium, was néigantly
rat 0. 200. 1750 or 5000 ppm dtet|/increased at 1750 and 5000 ppm as measured bagtetd
(rat) » 200, PP
for 160 days thymidine incorporation into DNA at each dose leaeb0 day
(5000 ppm only), 90 or 160 days of treatm
Bromodeoxyuridine incquoration also showed significa
increases after 160 days at 1750 and 5000 pprmdiuat 20(
ppm. No increase was seen in respiratory epitheli@all
proliferation increased 1.5-2.0-fold at 5000 ppnd d@n3-1.5
fold at 1750 ppm.
Nasal cell Hotz, K.J. and Wilson, A.E.Acetochlor did not cause increased nasal olfactomgspiratory
asl? cel (1996b) epithelial cell proliferation in mice as evaluatedy
?rrr?oluigtlon 0, 1000 or 5000 ppm in diet fdtromodeoxyuridine nuclear incorporation.

60 and 90 days.

Quinoneimine-
protein binding
autoradiography
(rat)

Lau, H.H.S., Krause, L.J.,
Thake, D.Cet al. (1998)

1710 or 5170 ppm acetochlor
diet containing *C-acetochlor
for 14 days.

In rat nasal turbinate tissue, a dose-dependentafion of 3
ethyl, 5-methyl-benzoquinoneimine-cysteine (EMi@steine
adducts was observed (119 and 206 pmole/mg prateiry1(
and 5170 ppm, respectively) (determined by aciddlydis ang
HPLC).

Whole body autoradiography showed localization
radioactivity in gut, stoneh contents, urinary bladder, hig
perfused organs and in the nasal turbinates, adrand|
preputial glands. Microautoradiography of decaddfinose
showed localization in Bowman's glands at 1720 %hcD ppn
and RBC at 5170 ppm, with equivocal logalion in the neurg
layer of the olfactory surface epithelium.

Quinoneimine-
protein binding td
nasal tissue
autoradiography
(mouse)

Lau, H.H.S. an@Wilson, A.G.E.
(1998a)

1800 or 4750 ppm acetochlor
diet containing **C-acetochlor
for 14 days.

EMIQ-cysteine adduct formation not observed in mice
assessed by acid hydrolysis and HPLC.

Quinoneimine-
protein binding
autoradiography
acetochlor
secondary sulfid
(rat)

Lau, H.H.S., Krause, L.J. and
Hotz, K.J. et al. (1998)

7 mgl/kg/day “C-acetochlor
sulfide for either 5 consecutiv
cdays or single dose, sacrifice
either one or 5 days after fin
dose.

EMIQ-cysteine adducts were observed in nasal turbinsgeas
as assessed by acid hydrolysis and HPLC. Autoraajddy|
showed localization in nasal turbieat  ang
knicroautoradiography of decalcified noses showedlibp in|
the Bowman's glands of olfactory epithelium in nadsa
Hjurbinate.

Quinoneimine-
protein binding
autoradiography
(Rhesus monkey)

Lau, H.H.S. andilson, A.G.E.
(1998b)

126 mg/kg**C-acebchlor for 14
days.

EMIQ-cysteine adducts were not detected in nasal tub
tissues as assessed by acid hydrolysis and HPLC.

Nasal tumou

mapping
(rat)

Morgan, K.T. (1997)
Nasal passages examined fr
rats in chronic/carcinogenici
dietary studies on acetoch
(1750 ppm) and butachlor (30

Hyperplastic and preneoplastic/neoplastic lesiorg fll
gigmpounds were located primarily in the ethmoidbinates
yegions normayl lined by olfactory mucosa, with many near
@ifactoryrespiratory junctions. Olfactory to respirat
Jpetaplasia was a significant feature of neoplgstagression
ricemales given acetochlor also showed basal celtrpigsia i

ppm) and a one-year gast
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initiation-promotion study o
alachlor (126 mg/kg).

the region underlying 8vman's glands in dorsal and me
airways.

In vitro metabolisn
(rat/mouse/one
human sample)

Green, T. (1998b)

“C-acetochlor sulfoxide (0.0
mM, 155 kBq) incubate
w/microsomes from rat livel
nasal olfactory and nag
respiratory  epithelia; mou
nasl olfactory and liver cells
and human nasal epithe
(mixed olfactory/respiratory)

Acetochlor sulfoxide was rapidly hydroxylated it eaad mous
olfactory microsomal fractions, but not respiratooy liver
fractions. Major metabolites were (1) side ichaxidation
product of acetochlor sulphone and (2) playdroxy metabolit
of acetochlor sulfoxide. Hydroxylation of acetoahkulfoxide
was not detected in the sample of human nasaktissu

In vitro metabolisn
(rat/mouse/squirre
monkey)

Green, T. (1998a)
Dybowski, J.A. (2003b)

YC-acetochlor (30 mM, 0.05
mBq)

Study evaluated rates of steps in metabolism ababéor to p-
hydroxy-2-ethyl-6-methylaniline (pOHEMA), a precursor t
quinoneimine formation, in cellular fractions fromat ang
mouse liver,nasal olfactory epithelia and nasal respira
epithelia; and from monkey combined ng
olfactory/respiratory epithelia. In mice and rasties, the ra
of acetochlorGSH conjugation of acetochlor was comparg
but slightly higher in rat olfactorydsue than mouse olfactg
tissue. Rate of secondary sulfide hydrolysis to EMAS
significantly lower in olfactory and respiratorysgues of mic
vs. rats; phydroxylation of EMA was comparable in na
tissues of rats and mice but lower in rat livemtihaouse liver
Overall conversion of acetochlor to pGHMA was slower i
mice than rats, lowering potential to form reac
intermediates. Rates of all reactions were muchefown
monkey nasal tissue than rat nasal or liver tissuggestin
lower potential to form reactive intermediates.

Protein addug

formation
(rat)

Green, T (2001a)

in vivo protein binding, 10
mg/kg 4C-acetochlor
sulfoxide; in vitro binding, 0.4
mM *C-acetochlor sulfoxide,
407-458 Kbg to cellular
fractions of nasal and liver
tissue.

(1) HPLC analysis comparing radioactivity of acid hylgieates
from olfactory vs respiratory mucosa showed sigaffitly|
higher levels of radioactivity in the olfactory nosa; (2) SDS
PAGE of bound proteins from incubation of olfactepithelia
microomal fractions showed similar patterns for carbosuydl
phenyl-labeled acetochlor sulfoxidelgarly indicating that th
adducts carry the sulphoxide side chairdthat the sulfoxid
moiety was retained in much of the bound radiodgtiv(3)
Histoautoraégraphy of the olfactory and respiratory regiofi
the rat nasal cavity at 8 and 24s postdosing showed f{
highest levels of bound radioactivity over Bowmaglands ir
the olfactory mucosa, with none in the respirat@gion. Th
areas of binding docide with the cellular location of xenobio
metabolizing enzymes in the nasal passages.

In vitro metabolisn
(rat/mouse/squirre
monkey/human)

Green T. (2000)
Dybowski, J.A. (2003a)

The in vitro metabolism of acetochlor sulphoxide ajom
metabolite @culating in the plasma of rats) was investigaite
liver and olfactory and respiratory nasal tissuesnf rats an
mice, and in nasal tissue samples from humans goirel
monkeys. Highest levels of activity observed in tla¢ ang
mouse nasal olfacty tissues. The rate of hydroxylation
acetochlor sulphoxide to Ipydroxy acetochlor sulphoxi
(precursor of quinon@mine) in olfactory microsomes w
similar in rats and mice, and occurs at ®lé-higher rate tha
in rat respiratory microsomes (inoose was not assayed
respiratory). The hydroxylation of acetochlor swpide could
not be detected in human nasal tissue samplesnéitiprimate
nasal samples. Enzyme characterization studiesdteti tha
the reaction is catalyzed by a cytochrosimilar to the CYP24

family, but not coumarin hydroxylase itself.
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Studies on thyroid tumorigenesis

Characterization ¢Hotz, K.J. and Wilson, A.G.Hffects on liver and thyroid weights, thyroid homes and live
thyroid toxicity ang(1996c) UDPGT activity were observed at 1750 and 5000
liver  effectstimelo, 1750 or 5000 ppm ofconsistent w/perturbation of thyropmituitary homeostasis v
course (rats) acetochlor (0, 100.6 or 280/4/DPGT-mediated clearance of T4. Increased hepatic UD
mg/kg/day) in diet for 14, 28 opactivity (by day 14), increased TSH (by day 14@@®G ppm an
56 days; day 56 at 1750 ppm) and T4 (day 14 only) and deecd J
0, 200, 1750 or 5000 ppm (day 14 only) were tmse(ved. Liver and thyroid weights wi
O, 104, 919 or 270.3|ncreased (days 14-90; liver also at day 160).

mg/kg/day) in diet for 160 days.

Studies on acute liver toxicity (supplemental datdor UDS studies) and liver cell proliferation

Acute liver toxicityAshby, J. and Lefevre, P. (1998)osedependent depletion of hepatocellular glutathicresing

(rats) (1) 2000 mg/kg via gavagdo mild to marked necrosig & 500 mg/kg was observed, W
in corn oil (evaluation ofslight stimulation of UDS at 2000 mg/kg. Increasedum AST
uDS); and ALT were observed at 2000 mg/kg. UDS therd

(2) 0, 500, 1000 or ooorPbserved at conditions of excessive hepatoceltateicity and
mg/kg’ via g,avage in corn ojfeduced hepatocellular glutathione levels.

(evaluation of liver tissue¢

non-protein sulphydry
groups)
Acute liver toxicity|Ashby, J.; Lefevre, P. (1994) |Dosedependent depletion of hepatocellular glutath
(rats) 0, 500, 1000 or 2000 mg/kg \observed at >500 mg/kg, peaking 6-12 hrs plosing (17 t
gavage in corn oil 63% of control levels between 3-12sh Necrosis and sery

liver enzymes returned to normal levels thereadted norma
levels of glutathione were observed by 48 hr.

Hepatocellular Hotz, K.J and Wilson, A.G.EIncorporation of BrdU in mice treated with acetarhiwag
proliferation (1999) approximately doubled (0.15, 0.35, 0.38 at 0, 168d 500(
(mice) 0, 1000 or 5000 ppm in diet fiPPM, respectively).

90 days (males oy). Equivalen
to 0, 166.6 or 887.9 mg/kg/day).

Acetochlor: blood binding study: Macpherson and e$ori1991). This study investigated the
association of acetochlor and/or its metabolitas wat, mouse and human blood.

Acetochlor was metabolised extensively by primauiiuzes of rat hepatocytes and the binding of
several*C acetochlor metabolites to erythrocytes from asntat blood was demonstrated. The
interaction of these rafC acetochlor metabolites with erythrocytes fromtomirmice and human
volunteers was investigated and the rat metabolitbgh bound readily to rat erythrocytes, had no
affinity for erythrocytes from mouse or human ergtytes.

The blood binding observed amongst these speciesawat specific phenomenon. This variation
was attributed to species difference in the amuid sequencing of haemoglobin.

4.10.1.1.2 Oral Carcinogenesis in mice

To ensure accuracy of the histopathological diagamaimerous tumours observed in mice chronic
bioassays were subsequently re-examined by anghendent Pathology Working Group (PWG):
histiocytic sarcoma (Hardisty, 1997c), hepatocaluheoplasms in the liver (Hardisty, 1997a),
lesions in the lung (Hardisty, 1997b) and proliferalesions in the kidney (Hardisty, 2001a).
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Table 45: Summary table of relevant carcinogenicity studiesice.

Reference/ Main Results and
Method Remarks
Ahmed, F.E. Non-neoplastic findings
(1983b) An increase in mortality was observed for treatedes and females. Mortality rates (contfol
Oncogenicity study | to high dose) were 40%, 50%, 50% and_ 74_% in m_a_mis 38%, 50%, 66% and 74% |n
in Swiss albino CD-1| females at termination of the study (excludingiimesacrificed animals).
mice Table 45.1: Cumulative mortality:
Pharmacopathics Males Females
Research Dose (ppm) | 12 md 18 mo| 23 mo| 12 mo| 18 mo| 23 mo
Laboratories, Inc., 0 0 3 20 3 7 19
Laurel, Maryland. 500 7 o e > 5 Py
DietgtMgz 5?37]‘ s | [150 2 6 25 | 2 11 | 33
(nl:(l;rrlltr{s -5%) fo 5000 5 17 37 7 20 37
60/sex/dose (of At the highest dose of 5000 ppm, body weights wE8&6 and 10% less than control |at
which 10/ sex/ dose termination in males and females respectively. & imid-dose of 1500 ppm in male body
for Interim evaluation weights were 2% less than control at termination.
at 12 months) Liver and Kidneys relative weights were increasedila dose levels in males (12 and 23
0. 500. 1500 and months) and in females at 12 months. Weight of Jamgther target organ, was not measured
5’000 F;pm Table 45.2: Terminal body weights and organ weights
0. 75. 227 and 862 Significant finding Dose Level (ppm)
mg/kg/d in male Males Females
95, 280 and 1084 0 500 | 1500 | 5000| O 500 | 1500 500D
mg/kg/d in female mg/kg b.w/day 0 75 227 862 0 95 280 1084
OECD 451 Bw, 12 m (g) 36 32 28+ 30* 27 26 27 22%
EU B32 Bw, 23 m (g) 3550 35.88| 34.72 29.29* 31.55 32.04 1.78 | 28.27*
Deviations: Abs. liverwt, 12m(g) | 1.49| 158 1.44 1.68 1.3 45. | 1.62* | 1.53*
Ophtalmoscopic Abs. liverwt, 23 m(g) | 1.62| 2.10* 1.96% 2524 1.7 1.72 1.62 1.92
examination and in Abs. kidney wt, 23m (g) 0.73| 1.06% 1.084 0.871 B.5| 0.64* | 0.52 0.60
cIinich chemistry the| | Rel. liver wt, 12 m 4194 49.64F 52.17* 56.32* 88.| 55.65%| 60.34*| 70.99%
fo”OW'”Q}[ parfmetecF Rel. liver wt, 23 m 4551 58.46f 56.27* 87.09* 8@.| 53.89 | 50.87 | 65.60
;V;Len??acriiir ormed- | MRel. kidney wt, 12 m 20.71 27.76* 28.00* 26.98* .40| 20.70*| 20.50% 19.17
dehydrogenase, Rel. kidney wt, 23 m 21.35 29.70* 31.03* 29.66* .3F| 19.98 | 16.28| 20.75f
cholesterol, ** p<0.05
PO;?‘SS'“mHIC%g'“m*d Anemia was found at high dose in females (reducB&/Rct/Hgb values of 21-23% below
SO k;um,d(': C.)d” ean controls). A slight and transient increase in seliwBr enzymes was observed at the high dose
Ear ort1 I'O).(' ?' level in males for alanine aminotransferase (ALTY an females for alkaline phosphatase
ur(iar?;? gigggﬁg ,clinical (ALP), effects indicative of liver damage.
Chem?’stry <hould be | T2ble 45.3: Clinical biology:
performed at 3 Dose Level (ppm)
month, 6 month and Significant finding Males Females
at approximately 6- 0 | 500 | 1500| 5000 0 500 1500 5000
tmh(e)retg?té?tenr(\)/??nl of | m9/kg bwiday 0 75 | 227 | 862 0 95| 280] 108k
months 1é and 23y Hct, 12 m (pc/dL) 40.0 | 37.9| 366|374 | 392 39.5| 395 | 380
Hct, 23 m (pc/dL) 358 | 36.7| 37.1| 326 37.8 389 539 29.1
RBC, 12 m (1&6mm?) 742 | 7.01| 732 | 6.74 7.28 769 7.95 6.49
RBC, 23 m (1&mm®) 529 | 501| 539 | 450 478 539 53 3.78
Hb, 23 m (g/dL) 120 | 120| 127| 109 12.0 130 12593
WBC, 23 m (109mm3) | 9.7 13.6] 120 145|152 142 | 139 | 260
Pt, 23 m (10¥mm?) 456 408| 547 478 302 309 ‘484 482
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ALAT, 12 m (IU/L) 75 85 84 105 88 82 98 102

ALP, 12 m (IU/L) 206 212 211 199 167 182 183 195
* p < 0.05, Dunnett’s test or two-sided Studentedt (for blood biochemistry, haematology)

Gross observations at necropsy included: urinagt tiesions for males (all dose groups for
scheduled sacrifice, high dose group for animaig thied or were sacrificed in moribund
condition) and females (mid- and high-dose groupss€hedules sacrifices and the high-dpse
group for females that died or were sacrificed ioribund condition), digestive tragt
(primarily liver) masses for males (mid- and highsd groups for scheduled sacrifice animals),
pulmonary masses for females (all dose groups dbeduled sacrifice animals and animals
that died or were sacrificed in moribund conditi@md reproductive tract masses for females
(high-dose group for schedules sacrifice).

Histopathologic findings: a positive trend was alied for retinal degeneration for females,
none of these incidences for individual treatedugsowere significantly increased compared to
the control groups. A positive trend was obsenadiriterstitial nephritis for both sexes and
the incidence for the high-dose males and femaler® wignificantly increased compared|to

control.
Table 45.4: Non-neoplastic histopathology lesianmice:
Dose (ppm)
Tissue Observation Males Females
0 500 1500 5000 0 500 1500 5040
mg/kg b.w/day 0 75 227 862 0 95 280 1084
Eyes # tissues 60 60 60 59 60 60 60 59
examined
retinal 4 3 6 3 pdl 3 1 8
degeneration
Kidneys # tissues 60 60 60 60 60 60 60 60
examined
interstitial 30" 35 42 50+ | 31" | 33 31 45+
nephritis

** p<0.01, Chi-square test (uncorrected for continuity)
™ p<0.01, Cochran-Armitage trend test

Neoplastic findings

At the high dose of 5000 ppm the incidence_of hegeltular adenoma and hepatocellular
adenoma/carcinoma combined was statistically isg@én male.
A statistically significant higher incidence of ablar/bronchiolar_adenomas and combined
adenomas/carcinomas of the lung were noted in fehoaé, mid and high-dose groups. The
incidence of carcinomas was significantly increagedemales only at 5000 ppm, with|a
positive trend also observed.
A higher incidence of histiocytic sarcomas of therus was observed in female at all dose
levels tested. The increase was statistically it and slightly above the historical control
data for the 1500 and 5000 ppm dose groups.
A higher incidence of renal tumours was observe@imale at 5000 ppm, with a positive trend
(p < 0.01) using the Peto analysis also observed. & also observed in females a positjve
trend in the incidence of benign ovarian tumours: @.01) using the Peto analysis (data hot
reevaluated by the PWG)

Table 45.5: Neoplastic histopathology lesions igani

Dose (ppm)
Tissue Observation Males Females
0 500 1500 5000 0 500 1500 5000
mg/kg b.w/day 0 75 227 862 0 95 280 1084
Liver? # tissues examined 50 50 50 50 50 50 50 50
hepatocellular 816% | 7 10 19*
adenoma 14% | 20% | 38%
hepa_ltocellular 4 4 4 9
carcinoma 8% 8% 8% 18%
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hepatocellular 12 10 14 26**
adenoma/ 24% 20% | 28% | 52%
carcinoma
Lung® # tissues examined 50 50 50 50 50 50 50 50
alveolar/ 7 10 11 5 1 7* Sl 7*
bronchiolar 14% | 20% | 22% | 10% | 2% | 14% | 18% | 14%
adenoma
alveolar/ 6 3 3 3 0 4 1 6**
bronchiolar 12% 6% | 6% | 6% 8% | 2% 12%
carcinoma
adenoma/ 12 13 14 8 1 10 | 10** 11%*
carcinoma 24% 26% | 28% | 16% | 2% | 20% | 20% | 22%
Uterus, # tissues examine 50 50 50 50
liver® histiocytic 0o |3 |7 |
sarcoma 6% | 14% | 12%
Kidney! # tissues examine 50 50 50 50
adenoma 0 0 0 2
4%
sarcoma 0 0 0 2
4%
Ovary’ # tissues examine 59 60 60 58
Adenoma 0 0 1 0
Granulosa cell 0 0 3 2
tumour
luteoma 0 0 1 1
Total benign 0" |o 5 3
tumours

& Data derived from Pathology Working Group re-easibn (Hardisty, 1997a)
P Data derived from Pathology Working Group re-easibn (Hardisty, 1997b)
¢ Data derived from Pathology Working Group re-easibn (Hardisty, 1997c)
9 Data derived from Pathology Working Group re-easibn (Hardisty, 2001a)
¢ Data not reevaluated by a Pathology Working Group
* p <0.05, Fisher's exact test

**p <0.01, Fisher's exact test

" p<0.01, trend test

Amyes, S.J., (1989)

18 months(78
weeks) feeding study
in CD-1 mice
Life Science Resed
Suffolk, England.
Diet, SC-5676 (purity|
90.8%) for 78 weeks
60/sex/dose (of
which 10/ sex/ dose
for Interim evaluation
at 52 weeks)

0, 10, 100 and 1000
ppm

0,1.1,11.21 and

115.9 mg/kg/d in
males

1.38, 13.04 and 134.
mg/kg/d in females

OECD 451

Non-neoplastic findings
Mortality was low, with approximately 75% of all iamals surviving until the end of week 78.
Survival was unaffected by treatment. There werdreatment-related mortalities during the
study. No adverse effects on body weight or foodsomption at any dose level. There were
no treatment-related ophthalmoscopy effects.
Hematological investigations, after 51 and 78 weakgeatment revealed lower erythrocytic
parameters (packed cell volume, haemoglobin cormio and erythrocyte count) for mal
and females receiving 1000 ppm and for males atppdo.

D

Table 45.6: Hematological parameters:

o Dose level (ppm)
Slg.nlﬂ.cant Males Females
Finding
0 10 100 1000 0 10 100 1000

mg/kg b-w 0 111 11.2 116 0 1.4 13.04 135
/day
Packed cell
volume (%) 45 44 44 42 48 a7 a7 45%*
(51 weeks)
Packed cell
volume (%) 42 40 39* 39* 40 42 40 41
(77 weeks)
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EU B32

Deviations:
Urinalysis and
clinical chemistry
was not performed.
Hematology
analyses should be
performed at 3
month, 6 month and
at approximately 6-
months intervals
thereafter, not only
at weeks 52 and 78.

Hb (g%)
(51 weeks)
RBC
(1¢°/mn7)
(51 weeks)
RBC
(1¢°/mn7)
(77 weeks)
*p <0.05
**p <0.01
After 78 weeks of treatment absolute kidney weigtdse statistically significant higher for g
groups of treated males compared with controlsatRed kidney weights were statistical
significant higher than controls in males which hadeived 1000 ppm for 52 weeks and
males which had received 100 or 1000 ppm for 78kaieRelative liver weights were high
for all groups of treated males compared with cagatafter 78 weeks of treatment.

Table 45.7: Organ weights:

145 14.3 14.1 135 15.3 15.2 15.3 14.3*F

8.6 8.25 8.10 8.00 8.85 8.62 8.76 8.22f

8.5 8.05 7.8* 7.66* 7.87 8.34 8.28 8.08

Dose level (ppm)

Significant

Females
Finding

10 100
1.4 13.

Males
100
11.2

1000 0
116 0

1000
135

mg/kg b.w/day 0 1.11 D4

Kidney weight,
absolute (g)
(78 weeks)
Kidney weight,
relative (g)
(52 weeks)
Kidney weight,
relative (g)
(78 weeks)

Liver weight,
relative (g)
(78 weeks)

*p<0.05

**p <0.01

A p<0.001

0.85 0.92* | 0.96** 1.12» 0.53 0.56] 0.55

1.859 | 1.995 2.125 2.706 1524 1.4% 1542 1.461

1.826 | 1.929| 2.120N 2.503 1475 1561 1.458 1.363

5.07 5.96* 5.72 6.27** 4.90 5.01 4.77 5.18

After 76 weeks of treatment the incidence of vaesidh the anterior polar region of the Ie
was higher among females receiving 1000 ppm thaongrtheir controls ©0.01).

ns

In lung, bronchiolar hyperplasia was observed ittesiat the two highest doses and in females

at low dose. It could be related with lung tumoabserved, however there were a lack d
clear dose-response relationship.

In kidneys, clear chronic renal nephropathy wasl@vi in males at 1000 ppm considering
increase in the incidence of tubular basophiligeriitial fibrosis, cortical mineralization an
hyaline casts. At the same dose level only an aszdn dilatation of cortical tubules w
noted in females. Significantly increase incidemderenal tubular basophilia was noted
males from the dose level of 10 ppm. In additibweré was a low incidence of hyperplasial
the renal tubular epithelium which achieved stafidtsignificance in male which receive
1000 ppm (g0.05).

Table 45.8: Non-neoplastic histopathology lesiaonmice:
. Dose (ppm)
Tissue Obsslrsvatlo Males Females
0 10 100 1000 0 10 100 1000
mg/kg b.w/ 1.1 11.2 116 1.4 13 135
day
Eye # lissues 41 39 37 34 36 42 38 37
lens examined
anterior
polar 10 11 12 9 7 10 12 20%*
vacuoles

f a

the
d
S
in
of
2d
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anterior
polar 2 4 1 1 5 4 0 1
opacities
Lungs # lissues 50 50 50 50 50 50 50 50
examined
bronchiolar - . .
hyperplasia 6 6 18 15 8 19 17 11
Kidney # tissues
examined 50 50 50 50 50 50 50 50
tubular 13
basophilia 3 * 11* 197
6% | 26 | 22% | 38% | ' ! 5 9
%
interstitial 8 8 14 26 1 8 13 7 8
fibrosis
Cortical
mineralisati 13 14 11 26* 1 0 0 4
on
dilatation
cortical 9 11 9 15 2 8 7 12%
tubules
hyaline -
casts 9 8 13 22 8 6 8 8
" p<0.05, Fisher's exact test
" p<0.01, Fisher's exact test
A p<0.001
A review of the tubular basophilia observed in #idney of male mice reveals that the
basophilia in all treated animals (except in twolesagiven 100 ppm) was categorized|as

dose. The overall incidence of this histologicadid®@ was not dose-related, with a higher
incidence seen at 10 ppm than at 100 ppm. Therenwascrease in tubular basophilia in this
study in the kidneys of female mice and neithereapp this lesion in the study of Ahmed
(1983b) in which CD-1 mice were given acetochlodiatary concentration of 500-5000 ppmn.
The incidence of cortical tubular basophilia, imgol CD-1 mice from 78 week studies (a
total of 13 studies from April 1985 to November 8p8onducted at Huntington Life Sciences
was reported.

Table 45.9: Summary historical histopathology datiected kidney findings in mice

minimal or slight. Furthermore, the severity of tldr basophilia was not increased with &he

Males Females
Totals Range of Totals Range of
percentages percentages
Min max Min max
N° of animals 698 698
Kidney
N° examined 698 698
Cortical Tubular Basophilia
Minimal 2 0
Slight 8 2
Moderate 3 2
Total 13 4
Percentage 1.86% 0.00% | 17.31% 0.57% 0.00% 3.85%

With the historical control data, it can be condddthat the incidence of cortical tubular
basofilia in kidneys observed at low dose in maleem(26 %) is over the maximum
percentage that provide the historical control ddfa.31%). Therefore, tubular basophilia
accompanied by a dose related increase in kidnéyhivat the low dose of 10 ppm (1.1 mg/kg
bw/day) was considered a toxicologically relevant findirgitais a first step of nephrotoxicity
(as a reparative stage of tubular necrosis).
Neoplastic findings

At terminal sacrifice the initial microscopic examation revealed that there was a statistically
significant higher incidence of pulmonary adenonrasnale and female mice which had
received the dose of 1000 ppm and of combined @émgd at 1000 ppm in male, when
compared to control. No increase in the incidencputmonary carcinomas was seen. In the
PWG reevaluation, these increases were not statistisignificant. The incidence of tumours
in these groups was fall outside historical contesige from Life Science Research Ltd, the
testing laboratory.
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Table 45.10: Neoplastic histopathology lesionsimltindg of mice
Dose (ppm)
Observation Males Females
0 10 100 1000 0 10 100 1000
mg/kg b.w/day 0 1.11 11.2 116 0 1.4 13 134.9
# tissues examined 50 50 50 50 50 50 50 50
alveolar/bronchiolar 9 5 11 16 4 4 5 9
adenoma 18 10% 22% 32% 8% 8% 10% 18%
%
alveolar/bronchiolar 3 3 3 4 1 0 2 2
carcinoma 6% 6% 6% 8% 2% 4% 4%
adenoma/carcinoma 11 8 13 18 5 4 7 11
combined 22 16% 26% 36% 10 8% 14% 22%
% %
@ Data derived from Pathology Working Group re-eatibn (Hardisty, 1997b).

4.10.2 Human information

No data available

4.10.3 Other relevant information

Acetochlor is currently listed in Annex VI of the CLP Regutat and it is not classified for
carcinogenicity. Acetochlor was reviewed by ECBES&plized Group of Experts in carcinogenicity
in 1997 (ECBI SE)and it was recommended not to classify acetodilocarcinogenicity on the
basis of insufficient evidence and lack of relevatw humans (Doc. ECBI/28/97, see Annex 8.1 of
the CLH report).

The Specialized Experts agreed that tumours toobsidered were only observed in one species,
the rat, as the tumours in mice fell within thetdiical controls. Specialized Experts assumed la lac

of in vivo mutagenicity and the fact that there was evidehaea secondary mechanism of action

with the implication of a practical threshold abaveertain dose level might be responsible of the
nasal tumours in rat. Experts concluded that theham@sm of action proposed for the nasal

tumours in rats had not been shown to be relevanth@imans. Plausible mechanisms that the
tumours were not relevant for humans were alsdadoepfor thyroid and liver. Furthermore, use of

the supportive evidence form alachlor was justifitdmours were in general within the historical

controls, benign, non-reproductible and at doseltegreater than the MTD.

The notifier claimed that the same database focimagenicity was made available for both
evaluations (ECBI and DAR/AR). It is noted, howeviirat some relevant data (historical control
data for rat stomach and pituitary tumours, adddlchistorical control data for mouse lung and
histiocytic tumours and mechanistic data) were eggly not available to ECBI. In this instance
mechanistic data did not exclude the relevanceasdhtumours for humans.

On April 21-22, 2004, the Cancer Assessment Rew@mmittee (CARC) of the Health Effects
Division (HED) of the Office of Pesticide PrograridS EPA, 20044 assignedacetochlor a
classification of "likely to be carcinogenic to hans" based on findings of rare nasal olfactory
epithelial tumours in the male and female rat (medm determined to be based on local
cytotoxicity secondary to quinoneimine formatiorhigh could not be ruled out in humans) and in
female mice, increased incidence of lung alvedlanthiolar tumours and histiocytic sarcomas
(uterine). There are acceptable modes of actiontter rat tumours (nasal olfactory epithelial
tumours and thyroid follicular cell tumours). Othtamours either not considered treatment-related
or were increased only at excessively toxic doses.
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On January 3, 2007, the Cancer Assessment Reviemnitee of the Health Effects Division of
the Office of Pesticide Program&J$ EPA, 2007), after reevaluation, assigned acetochlor a
classification of "Suggestive Evidence of Carcinagd?otential”, considering that the evidence for
benign lung tumours in male and female mice antidaigic sarcomas in female mice was weak.
Mode of action data on the formation of lung tungoand histiocytic sarcomas was unavailable,
although the genotoxicity data suggest that thetatgenicity of acetochlor is due to cytotoxicity
from oxidative damage. The Committee consideregtat@xic mode of action to be plausible and
noted that the previous (fourth) CARC/MTARC conaddhat "The database for acetochlor does
not support mutagenicity as the primary mechanigmtumorigenesis”, but concluded that
insufficient data are available at this time toedetine the mode of action for lung tumour
formation. Nasal rat tumours wemetreevaluated by the fifth CARC meeting USEPA.

Fourth and Fifth Report of the Cancer Assessment Review CommittédS EPA 2004a and
2007b), corresponding to the™and ' CARC meetings on acetochlor are attached for inégion
in the IUCLID dossier.

The European Food Safety Authority reached a csiariuon the peer review of the pesticide risk
assessment of acetochld&HSA Scientific Report, 15 April of 201). Taking into account the
different tumours observed in both species, thetimgagreed to propose the classification as Carc.
Cat. 3 R40. The proposal was based on followingiments: based on mechanistic studies on
acetochlor (and its analogue alachlor) it seems$ mtlasal adenomas in rats are related to the
formation of an active metabolite (DABQI, dialkylmoquinoneimine), increased by a specific
enzyme of the rat nasal epithelium. Although ituidikely that sufficient concentrations of the
active metabolite would be achieved to initiates tavent, the mode of action can still be relevant
for humans. Thyroid follicular adenomas and pityitaumours were considered by the experts as
not relevant to humans or incidental. In the rekgat#on of the 2-year rat study by Broadmeadow,
the femoral tumours were confirmed as cartilaginbyperplasia and not neoplasms. Gastric
neoplasms in the forestomach at the high dose (éveing/kg bw/d) were diagnosed as squamous
cell carcinomas, above historical control data, avete considered relevant findings. In both
studies, lung adenomas and carcinomas were obsefitledhcreased incidences in females, often
above the historical control values (provided ie #tddendum 2, January 2007). In the 23-month
study (Ahmed, 1983b), a dose-related increasediencie of histiocytic sarcoma of the uterus is
observed, above the historical control data for tike high dose groups. From this study, the
experts agreed that the low dose (75 mg/kg bw/ag)LOAEL for carcinogenic effects, because a
slightly increased incidence of histiocytic sarcoofighe uterus is already observed.

Alachlor is also currently listed in Annex VI of the CLP dreation. The general mode of action
for the rat nasal tumours produce by acetochl@sgentially the same as that for alachlor, a close
structural analogue. However, unlike acetochlaglalor was classified for carcinogenicity. There
were three different tumours seen in rat, nasgtoti and stomach tumours and lung tumours in
mice. The relevance of rat nasal tumours to hurcanksl not be dismissed, despite all arguments used
(exposure, metabolism, mechanistic and epidemicdbgstudies). It was concluded to classify
alachlor with R40 based on the same tumours foundais and mice after administration of
acetochloECBI, 2002)

Alachlor was also evaluated for carcinogenic pa#nivy the U.S. Environmental Protection
Agency and the Cancer Assessment Review Commiti&e EPA, 1997a that concluded to
classified alachlor adikely" to be a human carcinoge high doses,but "not likely" at low
doses The Committee recognizes that while the respomseurs only at higher doses and
guantitative differences exist in sensitivity beeémeaats and humans, a similar mechanism for nasal
tumour production is present in humans, and thesate relevance to humans cannot be dismissed.
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Cumulative Risk Assessment for the chloroacetaniligls: On the basis of preliminary reviews of
mechanistic data, the FIFRA Scientific Advisory Blaf(FIFRA SAP) concluded on March 19,
1997 that alachlor, acetochlor and butachlor magroeiped together for common mode of action
(MOA) for induction of nasal and thyroid tumout$g EPA, 1997b, 2001, 20086a

Acetochlor is structurally related to other chlare@@nilide herbicides, including alachlor,
propachlor, butachlor and metolachlor. These chalsitave overlapping, but not identical,
tumour profiles. Alachlor and butachlor also indunaesal epithelial tumours and thyroid follicular
cell tumours.

Table 46: Summary of tumour findings for related chloroandides

CHEMICAL TUMOURS EPA CANCER CLASSIFICATION
Alachlor Rat nasal epithelial, thyroid follicular, rare Likely to be a human carcinogen at high
mixed gastric doses but not low doses. MOE
approach. EPA 1997
Butachlor Rat nasal epithelial cell, thyroid follicular cell, [Likely to be a human carcinogen. MOHE

rare stomach tumours, renal cortical tumours [approach for all tumours except renal-
use linear low-dose approach for renal
tumours. EPA 1999

Propachlor Rat thyroid c-cell, ovarian Likely to be a human carcinogen. Linear
granulo sa/theca cell Mouse low-dose extrapolation for ovarian
hepatocellule tumour:. EPA 199
Metolachlor Rat hepatocellular Group C (probable human carcinogen),
MOE approach for liver tumours.
SAN H582 Rat hepatocellular (males) Group C (possible human

carcinogen). Linear low-dose
extrapolation.

Acetochlor, Alachlor and Butachlor may be groupegether based on a common end-point (nasal
turbinate tumours in rats) and a known mechanismtoafcity for this endpoint. All three
compounds produce tumours of the nasal olfactoith&pum in rats by way of a non-linear, non-
genotoxic mode of action that includes cytotoxicdl the olfactory epithelium, followed by
regenerative cell proliferation of the nasal egithm that can then lead to neoplasia if cytotoyicit
and proliferation is sustained.

Acetochlor, Alachlor and Butachlor may also be ged together based on a common end-point
and a known mechanism of toxicity (UDPGT inductiofll three compounds produce tumours of
the thyroid follicular cells in rats by way of amgenotoxic mode of action that includes UDPGT
induction, which results in increased incidencetlofroid follicular cell tumours secondary to
disruption of pituitary-thyroid homeostasis.

A cumulative risk assessment has been performedctetochlor and alachlor based on the findings
of nasal tumours in rats (US EPA, 2006a). The itidnoof nasal olfactory epithelium tumours in
rats was regarded as the most sensitive and rél@eemmon mechanism endpoint to base the
cumulative risk assessment of the chloroacetasilidiayroid effects were not included in the final
cumulative assessment because they were determoirmadur at excessively toxic dose levels, and
therefore were not considered relevant to hum&nassessment. Butachlor was excluded because it
was not registered in the US at that time.
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4.10.4 Summary and discussion of carcinogenicity

4.10.4.1 Summary and discussion of carcinogenicitgarcinogenesis in rats

Survival, MTD, statistical analysis

Three chronic rat feeding studies were conducted agetochlor, at dietary concentration between
18 to 5000 ppm (0.67 to 250 mg/kg/day, approxinyatdlhe primary indications of toxicity, seen
at the 1000 ppm dose level, were decreased bodyhtyenild liver toxicity (increased liver relative
weights, increased levels of serum gamma-GT, bbim and cholesterol, slightly increased
hepatocellular alterations and hepatocyte necrosa)d chronic nephritis (tubular
cast/cyst/dilatation), particularly in males. AtQbppm, body weights were decreased during the
second year of treatmerit (L0% below controls in males); relative thyroidggayroid weights
were significantly increased in both sexes andtivelakidney weight increased in males.
Macroscopic alterations in kidneys (males) andrgtigal pneumonia (females) were also observed
from 1500 ppm.

The 5000 ppm dose is considered to have exceededlaimum Tolerated Dose (MTD). At this
dose level it was observed a marked decrease gfwehts £ 30% below controls in both sexes
during the second year of the study), increasedatiyr (survivor in female high group decreased
to less than 25% of the original number of animat®matological effects indicative of slight
anemia in females, increased in relative liveryaid/parathyroid and kidney weights; macroscopic
alterations in kidneys; interstitial pneumonia iothb sexes, polyarteritis for males and cardiac
trombosis, peripheral neuropathy, liver necrosimgl alveolar histiocytosis, fibrosis/gastritis in
stomach and inflammation of the tongue for femal&s.the Pathology Working Group
re-evaluation (Hardisty, 1997a) and in thd EPA Report of Cancer Assessment Review
Committee (US EPA, 2004a) the dose of 5000 ppm eeasidered an excessive toxic dose for
assessing the carcinogenic potential of acetochlboth sexes.

The statistical analysis performed by the PathoMpyking Group (PWG) re-evaluation (Hardisty,
1997a) did not adjust the number of animals fortality (uncensored data). The EPA HED “health
effect division” analysis of PWG data consideregl ¢ensored incidence adjusted for mortality.

Testicular interstitial cell tumours in males Spraddawley rats

These tumours exhibited a dose-related increaieeitreated males over the male control group in
rat study (Ahmed, 1983a). No increase incidence as&rved in mice. The overall percentages of
interstitial cell tumours were: control (2/70), lawse (4/70), mid-dose (4/70) and high-dose (7/70),
without statistically significant positive trench(original study with Peto analysis). The incidence

of leydig cell tumours (LCT) in Sprague Dawley veds reported to be in a range from 5% to 10%

(Cook et al.1999 and Mati et al.2002). Besides, ligher increased incidence was observed at
5000 ppm, a dose that exceeded the MTD. Finalgretiivas no evidence of an increased incidence
of testicular tumours in the other two chronicstidies.

Hepatic tumours in Sprague Dawley rats

There were an increased number of hepatic adenanthsarcinomas in males and females treated
with 5000 ppm versus control in Ahmed (1983a). Wit thigh dose, the combined incidence of
hepatocellular adenoma/carcinoma was statistigattyeased in both sexes. PWG re-evaluation
(Hardisty, 1997a) indicated that: excessive toxi@gtoduced by dose levels greatly exceed the
MTD may not be relevant to the risk assessmentefaghlor. Doses of nongenotoxic chemicals
which induce cytotoxic liver necrosis have beeroaisged with hepatocellular proliferation leading
to the induction of hepatic tumours if the dosiadrequent and is maintained for long periods. This
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may have been the mechanism responsible for thieased incidence of hepatic neoplasms at the
5000 ppm level.

The EPA HED “Health Effect Division” analysis of R8Vdata, showed in the same study also a
positive trend in both sexes for adenoma, carcinamé combined adenoma/carcinoma and an
statistically increased of adenomas in females0@05pm. The EPA"™1CARC Committee (US
EPA 2004a), taking into account Hed analys of PW4& ctonsidered that liver tumours at 5000
ppm, while showing a treatment-related increasédath sexes and exceeding Crl.CD®BR rat
historical controls published by Charles River (telyy 1992) for carcinomas in both sexes and for
adenomas in female, were only observed at an exedssic dose of 5000 ppm.

The HED EPA analysis of PWG data also showed inld¥gt986) a positive trend in females for
adenoma and combined adenoma/carcinoma and astis#dly increased of adenomas in females
at 1000 ppm. The EPATACARC Committee (US EPA, 2004a), considered thatettwas not a
treatment-related increase in the incidence of liuenours in this study. The significant increase i
adenomas at 1000 ppm in females slightly exceeldedeamentioned historical control values but it
was noted that the concurrent control value of 08 Wwwer than historical controls and that liver
tumours were not increased at 1500 or 1750 ppnmenother two rat studies. EPA CARC also
concluded that hepatic tumours observed in (Broadiow, 1988) were unrelated to treatment due
to the low incidence in both sexes.

Historical control data for liver tumours considiérby EPA were published by Charles River
(February 1992) for neoplastic lesions in the IEBR rat. Nineteen groups of control animals
from 24 month studies conducted at independentacinioxicology laboratories evaluated between
April, 1984 and November, 1986. Animals were sugaply one of three Charles River Facilities in
the United Kingdom or North America. The rangesnzidence of hepatocellular adenomas were
1.3% to 18.2% in males and 1.0 to 5.5% in femaldé® ranges of incidence of hepatocellular
carcinoma were 1.1% to 9.1% in males and 1.0 t&4rOfemales.

Mechanistic studies were conducted on the hepatotypxof acetochlor to assist in the
interpretation of the weak positive response sé¢enlianit dose of 2000 mg/kg in a rat livier vivo
assay for unscheduled DNA synthesis (UDS) (Truemi@89). The studies evaluating the acute
effects of acetochlor on rat liver (Ashby and Le&Vv1993 and 1994) showed that at 2000 mg/kg
the integrity of the liver was seriously comprondigeentrilobular necrosis, dramatically elevated
hepatic enzymes ALT/AST plasma levels) and thaatiepoxicity was associated with depletion of
hepatocellular glutathione reserves at doses athwhi slight increase in UDS was observed.
Consequently, data provides some evidence thatJib8 is secondary to depleted glutathione,
rather than direct genotoxicity. Hepatocellularlipeoation was also evaluated in mice administered
acetochlor in the diet for 90 days. At higher dod&siU incorporation was shown to increase
during this time, providing some evidence that a-genotoxic, proliferative mechanism may be
involved in formation of hepatocellular tumours.

In conclusion, liver tumours in rats, while showiadgreatment-related increase in both sexes, were
only observed at 5000 ppm, a dose that exceededTie

Thyroid follicular tumours in Sprague Dawley rats

The HED data compiled in the Fourth Report of tren€er Assessment Review Committee (US
EPA, 2004a) from original reports-not reevaluatgdPWG- showed in Ahmed (1983a) study, a
positive trend for thyroid adenoma was seen in m@atatistically significant increases in thyroid
adenoma and combined adenoma/carcinoma were observeale rats in the same study only at
5000 ppm, an excessively toxic dose. In Naylor @)98tudy, the incidence of thyroid
adenomas/carcinoma was slightly higher in femaksstéd with 1000 ppm. This difference was not
statistically significant. It was only identified @ositive trend in females for combined
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adenoma/carcinoma. In Broadmeadow (1988) studyiststally significant increases in thyroid
follicular adenoma and combined adenoma/carcinomige wbserved in female rats at 1750 ppm
and also a positive trend in females for adenoragiimoma and combined adenoma/carcinoma. A
positive trend only for adenoma was identifiedhiststudy for males; combined tumours also were
increased but not significantly. No increased ieoick was observed in mice.

Acetochlor has been shown to cause disruption gfoiti-pituitary homeostasis by increased
activity of hepatic UDPGT enzymatic activity, leadito increased clearance of thyroid hormones
and compensatory increases in pituitary releagbyobid stimulating hormone (TSH), followed by
increased follicular cell division, thyroid hypeagia and enlargement and eventually an increase in
thyroid follicular tumours.

An acetochlor mechanistic study on the effects adtddy Exposure of Acetochlor on Thyroid
Toxicity in Male Sprague Dawley Rats (Hotz and Wils 1996¢) indicated thyroid enlargement
(hyperplasia was not demonstrated) and increased UDPGT activity. Animals were not tested
for recovery, however data are suggestive of peation of thyroid-pituitary homeostasis.
Although some of the experimental parameters thatuaed to support this mechanism were not
evaluated in the study (e.g., evaluation of thyrallicular cell proliferation), data are sufficien
when considered together with the data on the tstraicanalog alachlor, to classify acetochlor
thyroid tumours under this non-genotoxic mechanism.

Thyroid follicular cell tumours were considered BPA CARC Committee to be related to
treatment but were not considered as part of tineeraclassification, based on relatively low
incidence and evidence for disruption of thyroidupary homeostasis secondary to increased
clearance of thyroid hormones by increased hepdd®GT activity. This mode of action was
supported by the available data on acetochlor,thegevith the more complete data available for
thyroid tumorigenesis by the closely related chdmetanilide alachlor (US EPA, 2004a).

This was supported by ECBI specialised experts L38at specifically commented on the
classification of substances causing thyroid tureour rodents. Experts agreed that there was
convincing scientific evidence that humans are whamably less sensitive than rodents (especially
rats) regarding: (i) perturbation of thyroid horneomomeostasis induced by non-genotoxic
xenobiotics (ii) development of epithelial thyrdismours after long-term exposure to such agents.
For non-genotoxic carcinogenic substances produtiiygoid tumours in rodents with low or
medium potency by a clearly established perturbatb the thyroid hormone axis, in general,
experts didn’t see the need to be classified (EC899).

In the Guidance on the application of the CLP @até is states that the mechanisms of certain
thyroid tumours in rodents mediated by UDP glucythmansferase (UGT) induction are considered
not relevant for humans (IARC, 1999).

Overall, the increase in thyroid adenomas is nasittered to be relevant to human health, based on
relatively low incidence and evidence for disruptiaf thyroid pituitary homeostasis secondary to
increased clearance of thyroid hormones by inceehspatic UDPGT activity. This non-genotoxic,
threshold-based mechanism is well established aselywconsidered to be not relevant to humans.

Pituitary tumours in in Sprague Dawley rats

In study Naylor (1986) study, the incidence of agEmcinomas in pituitary in the high dose group
females (1000 ppm, 60 mg/kg/day) was higher thamtrots, although it was not statistically
significant. It produced invasion in brain and haernage in brain. The incidence of pituitary
carcinomas in high-dose females of this study (8.@%&s only slightly higher than Monsanto’s
historical control data (0-5.2%) and it was weldenthe maximum incidence, reported by Charles
River Laboratories for pituitary carcinomas in thigain of rat.
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The combined incidence of pituitary adenomas amdirtamas was unaffected. Finally, there was
no evidence for an increased incidence of pituitelgnomas and/or carcinomas in males from this
study, or in either sex in the other two chronicstadies, both of which included even higher dose
levels.

The incidence of pituitary tumours in control greupf Ahmed (1983a) and Broadmeadow (1988)
studies were even higher than in the treated grotiieese studies, which is consistent with theé fac
that Sprague-Dawley rats have a high spontaneaigeimce of pituitary tumours (adenomas) (NTP
2005; RIVM, 2005), as is mentioned in the Guidawocethe application of the CLP Criteria.
Besides, no increase incidence was observed in. rmceonclusion, pituitary tumours are not
related to treatment with acetochlor.

Table 47: Pituitary Neoplastic Findings from Acetochlor 2afeChronic Rat Studies.

Study Males Females
Ahmed (1983a) Dose Level 0 500 1500 5000 0 500 1500 5000
(ppm)
# Examined 68 70 70 70 70 70 70 70
Adenoma 23 18 23 19 35 40 34 24
Carcinoma 13 9 5 4 17 6 13 4
Naylor (1986) Dose Level 0 40 200 1000 0 40 200 1000
(ppm)
# Examined 69 68 69 68 70 70 70 70
Adenoma 41 43 47 43 51 56 48 45
Carcinoma 1 0 1 0 2 1 4 6
Broadmeadow Dose Level 0 18 175 1750 0 18 175 1750
(1988)
(ppm)
# Examined 50 50 50 50 50 50 49 50
Adenoma 32 31 31 26 40 37 34 38
Carcinoma 11 6 11 3 7 9 10 8

Femur tumours in Sprague Dawley rats

In Broadmeadow (1989) study, benign chondroma mufein one male and in one female were
observed at the dose level of 1750 ppm. A subségealuation by an independent Pathology
Working Group (PWG) reveled that the lesions in demvere not chondromas but cartilaginous
hyperplasia (Hardisty, 2001b). Besides, no chondowmere reported in the femurs of either of the
other two chronic rat studies, even at a higheedegel (5000 ppm). Thus, the original diagnosis is
considered erroneous and not indicative of a netiplaffect. EPA concurred with this conclusion
(US EPA, 2004a).

Stomach tumours in Sprague Dawley rats

Basal cell tumours were initially detected in thensach of one male and one female at the dose of
1750 ppm in the last study (Broadmeadow, 1989). FW& evaluation concluded that the lesions
in forestomach were actually more common squamelisarcinomas, not basal cell tumours, and
that there were no preneoplastic lesions preseatdfsty, 2001b). Chemical induction of neoplasia
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in the rodent forestomach is invariably associatgti preneoplastic lesions and other pathologic
changes (Cantoregegt al, 1993; Hiroseet al, 1988; Takahashi and Hasegawa, 1990). Thusgin th
absence of such changes, and considering the wdeimce, the PWG concluded that these tumours
were spontaneous neoplasms unrelated to acetoedornistration. US EPA (2004a) also
concluded that the non-glandular tumours of thenatth were not of significance to human cancer
risk due to low incidence and because they werbgiy secondary to local irritation of the rat
forestomach and therefore not relevant to humans.

Historical control showed that squeamous cell cantia are not a common finding, since there was
a global incidence of 0% in 16 studies of 104 weekducted from 1983 to 1989 at Huntington

Life Sciences. However, considering the low incierof these tumours and in the absence of
preneoplastic lesions and other pathologic chaimgd®e rodent forestomach it could be concluded
that these tumours were spontaneous neoplasmsatettdb acetochlor administration. Besides,
there were no preneoplastic or other relevant abmigthe forestomachs of rats from the other two
long-term studies, even at a higher dose level{5f0n).

Nasal Olfactory Epithelium Tumours in Sprague Dawias

The most evident treatment-related oncogenic fipdmrats was an increased incidence of nasal
olfactory epithelial polypoid tumours in both sexa&s1000 ppm (50 mg/kg/day) and higher in all

two-year rat studies (Ahmed, 1983a; Naylor, 198&a@meadow, 1988) and at 600 ppm (66-71
mg/kg/day) and higher in a rat two-generation rdpotive toxicity study (Milburn, 2001).

Statistically significant increases in rare olfagtepithelial papillary adenomas were observed in
two-year dietary studies at 1000 ppm and aboveh(patsitive trend also identified). Examination
of historical control data showed a zero incident@asal epithelial tumours out of 300 control
animals. The incidence in 1983 study was unexpdyni@aw relative to the other studies. In males,
a single tumour at 500 ppm (1983 study) was alseed which was considered treatment-related
due to its rare spontaneous occurrence. At 500 (mmed, 1983a), 1000 ppm (Naylor, 1986),
1500 ppm (Ahmed, 1983a), 1750 ppm (Broadmeadow8)188d 5000 ppm (Ahmed, 1983a),
incidence in males was 1%, 20%, 9%, 50% and 26%eotiwely. Incidence in females at these
dose levels was 0%, 28%, 3%, 55% and 1% respegtivelenocarcinomas were observed in
Broadmeadow (1988) at 1750 ppm (2 males and 1 &naald in Ahmed (1983a) at 5000 ppm (2
males). In addition, in Broadmeadow (1988) studyl@b0 ppm there was an increase in the
incidence of focal hyperplasia in nasal epithelimmmale and female after 52 and 104 weeks. At
1750 ppm in male rats, there were also cases @nsgus metaplasia of the olfactory epithelium.
US EPA (2004a) considered nasal tumours treatnedated but considered that tumours at 5000
ppm should not be used in the cancer classificaifaacetochlor, because this dose was associated
with excessive toxicity.

Increased incidence of olfactory epithelial polypadenoma were also observed in a two-
generation rat reproductive toxicity study at 14 in parental FO males (15%) and females
(21%), statistically significant only in femalesdawith a positive trend in both sexes. In F1 paknt
the incidence was increased at 600 and 1750 ppmalas (12% and 31 %) and females (4% and
65%), statistically significant only at 1750 ppmdanith a positive trend in both sexes. Olfactory
epithelial hyperplasia was also observed in bodesat 1750 ppm (and in Fl females at 600 ppm).
One or two incidences of nasal respiratory epighdélyperplasia were also observed at 1750 ppm in
the FO animals and Fl males. Nasal tumours wenetifteel at 19 weeks of treatment. This rapid
development of tumours seems to be consistentrajtitl onset of nasal olfactory cell proliferation
(observed after 160 days) and with nasal tumoundbion after 5 months of treatment with the
closely related compound alachlor. These data stidhat the finding of tumours reflected earlier
sacrifice times rather than reduced latency in goanimals. Minimally increased brown pigment,
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identified as lipofuscin, was observed in the difag mucosa of the majority of FO and F1 animals
receiving 600 and 1750 ppm and in FO and F1 female=ving 200 ppm acetochlor.

= Postulated Mode of action (MOA) for the inductidmasal tumours by acetochlor in rats:

The herbicide acetochlor, and its analogue alachlave similar toxicological properties, the most
significant being the induction of nasal adenonmasats in 2 year feeding studies. Butachlor, other
related chloroacetanilide, also induces nasal elgihtumours in rats. The formation of nasal
tumours in the rat is considered secondary to trendtion of active metabolites (DABQI,
dialkylbenzoquinoneimine). Based on mechanistidission acetochlor (and its analogue alachlor),
it has been postulated a non-genotoxic and thrdshediated mode of action (MOA) for nasal
tumours in rats involving the metabolism to reaetABQI metabolites within the olfactory
epithelium, the formation of adducts with nasaltenus, cell deaths and compensatory hyperplasia
leading to the adenomas (Asbhy et al. 1996; Greah2000; US EPA 2004a).

The postulated MOA proposes that acetochlor comgsgaith glutathione (GSH) and is excreted in
the bile. Subsequent biotransformation of the ogelj@ to a series of sulfur-containing products,
followed by enterohepatic circulation of these proid creates a pool of circulating metabolites,
such as, acetochlor sulfoxide (the major acetocimetabolite in plasma) or ethyl methyl aniline
(EMA) that are delivered to the nose, where thegeugo further biotransformation. Metabolism by
nasal enzymes results in formation of the highlgctiwe DABQI metabolites, electrophile and
redox-active molecules, which readily reacts witbtgins, producing covalent adducts, causing
oxidative stress and cytotoxicity. Regenerativd pebliferation appears in response to cellular
injure in the olfactory region. A sustained cytdtoty and cell proliferation results in respiratory
metaplasia of the olfactory epithelium (indicative death of olfactory cells and replacement of
these cells). Sustained stimulation of cellular liferation eventually leads to fixation of
spontaneous mutations and tumour formation.

Figure 3: The metabolism of acetochlor to reactive DABQI.heTleft branch represents the
originally proposed pathway based on alachlor datale the right branch represents the
predominant pathway for acetochlor (adapted frome@et al, 2000)
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Two pathways have been reported (see Figure 3prmduction of reactive species, the original
pathway proposed for the structural analogue adacfieft branch of diagram) which involve
formation of 2-ethyl-6-methylaniline (EMA), hydroktion of EMA to pOH-EMA and the
subsequent production of the quinoneimine and éurithvestigations with acetochlor have revealed
an additional activation pathway in which a sultbximetabolite of acetochlor play a key role (right
branch of diagram). Either way, quinoneimine wileh bind to tissue proteins and other
nucleophiles such as GSH.

Subsequently, the metabolic pathway for the foromabf quinone from sulfoxide has been also
shown for alachlorin vitro metabolism of the sulphoxide metabolite of alacktas assessed in rat
and in human nasal tissues (Green, 2001b). Alachidphoxide was hydroxylated to its para-
hydroxy derivative by an enzyme, believed to beiswiorm of cytochrome P-450, which was
concentrated in the rat nasal olfactory region. Tissue specificity and metabolic rates were
comparable to those seen previously with acetoclsrwith acetochlor, there was a lack of any
detectable metabolic rate in human nasal tissues.

Comparison between rats and other species of thaebwiee cascade leading to the quinoneimine
indicated that the production of these chemicals gater in rats. Conjugation with GSH plus
activation pathway in which a sulfoxide metabobiffeacetochlor play a key role seems the major
source of quinone imine in the rat. Acetochlor atsrundergoes extensive biotransformation
involving enterohepatic recirculation and furthestization of hepatic metabolites in the nasal
tissues. The primary metabolic pathways in theimablve O-dealkylation/glucuronidation and

glutathione conjugation in the liver, excretionarthe bile, metabolism by gut flora to S-methyl
sulfide and similar metabolites, and subsequenbs@ption and oxidation. The predominant
metabolite in rat plasma following administratioh acetochlor is a secondary amide S-methyl
sulfoxide (referred to as “sulfoxide”), which iskbmequently para-hydroxylated by the olfactory
tissue to the reactive DABQI.

Whole-body autoradiography studies established shi#bxide accumulates and persists in the
olfactory epithelium of rats. Radiolabeling of thelfoxide molecule in the phenyl ring and in the

sulfoxide side-chain demonstrated that the metsb@ccumulating in nasal tissues retains the
sulfoxide side-chain. The formation of a quinonénienfrom acetochlor sulfoxide was facilitated by

hydroxylation of the phenyl ring by a cytocrome B4&®ncentrated mainly in the olfactory region,

isoenzyme that could be specific to the nasal efpitin of rodents. The hydroxylation of acetochlor

sulphoxide in rat nasal tissues by an isoform ebcyrome P450 that was highly specific for rodent
nasal epithelium tissues provides an explanationhi® target specificity of acetochlor sulphoxide.

The product formed, p-hydroxyacetochlor sulphoxidea precursor of a quinoneimine, the

metabolite believed to be responsible for the nmgaburs seen in rats.

There are substantial differences in the ratesao-pydroxilation of the sulfoxide metabolite by
nasal tissue. Unlike rodent tissues, nasal tisBoes squirrel monkeys and humans were unable to
para-hydroxylate the sulfoxide metabolite and faeactive DABQI (Green 2000; Green et al.
2000).

The in vitro metabolism of acetochlor sulphoxide was investidain the liver, olfactory and
respiratory nasal tissues from rats and mice, anthsal tissue samples from humans and squirrel
monkeys. The rate of hydroxylation of acetochloipkaxide to p-hydroxy acetochlor sulphoxide
(precursor of quinoneimine) in olfactory microsomvess similar in rats and mice, and occurs at a
6-fold higher rate than in rat respiratory microgam(it was not assayed in mouse respiratory
microsomes). The hydroxylation of acetochlor sulptie was not detected in human nasal tissue
samples neither in primate nasal samples. It shbeldoted that olfactory and respiratory tissues
from primates and humans were not separately ae@dlyA lack of detectable metabolism of
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acetochlor sulphoxide by nasal tissues from primatel humans suggests that the particular form
of cytochrome P-450 responsible in the rat coulehzeen lost in higher species.

The original pathway proposed for the structuralague alachlor (left branch of Figure 3) could
also contribute to the production of quinoneimioe dcetochlor. This pathway has not been ruled
out for acetochlor and it's possible that occurshimans (Coleman et al.,, 2000). The EMA
metabolite (2 ethyl-6-methyl aniline) can be getetavia two metabolic pathways, one involving
conjugation with glutathione by displacement of théorine atom (a reaction mediated by cytosolic
glutathioneStransferases) with the subsequent degradatioheotdnjugate to a methyl sulphide
secondary amide, while the other involves oxidatlealkylation (loss of the ethoxymethyl group)
by cytochrome P450 enzymes to the secondary chidea@MEPA (2-chloro-N-(2-methyl-6-
ethylphenyl) acetamide) (see Figure 4). Both ofs¢h@roducts are substrates for microsomal
arylamidases resulting in the formation of EMA.

Figure 4: Comparison of the metabolism of acetochlor, CME&A] EMA between rat and human
liver microsomes. Abbreviations: HLM, human liveicnosomes; ND, none detected; RLM, rat
liver microsomes. Rates are expressed as nmol/rgh8EM (adapted from Coleman et al., 2000).
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The in vitro metabolism of acetochlor to p-hydroxy-2-ethyl-6thyaniline (p-OH-EMA), a
guinoneimine precursor in animals, was comparetiver and nasal tissues from rats, mice and
primates. The results showed markedly higher ratéise olfactory tissue of rat than in mouse and
particularly the monkey. The rate of para-hidraxda in monkey was 4% of the rate of rats (Green,
1998a).

The relative contribution of the two pathways leadito dialkylbenzoquineimine (DABQI)
metabolites for alachlor is not known since the hndblogy used in the alachlor nasal protein
binding studies would not differentiate betweentldianiline DEA [analog of 2-ethyl-6- methyl
aniline (EMA)]Jand methyl sulfoxide moieties. Thesed, it's not clear that this pathway can be
different between alachlor and acetochlor as prefgsthe notifier. Either way, quinone imine will
then bind to tissue proteins and other nucleoptsleh as GSH. Quinoneimines are electrophilic
that can covalently bind to reduced glutathione pratein sulphydryl groups (Feng and Wratten,
1987; Fenget al, 1990) and deplete cellular antioxidants (€eal.,1987).

Glutathione seems to have a dual role in preventirg cytotoxicity of acetochlor, through
detoxification and through the reduction of oxidizgroups in critical macromolecular targets.
Chloroacetanilides preferentially react with glhtahe (GSH) and therefore cause depletion of the
protective nucleophile. Such depletion could beaifticular concern for tissues with relative low
level of endogenous GSH, rendering them more stibé&po the toxic action of this or other types
of reactive intermediates. The metabolism of adgtwcin the rat changes with increasing dose-
levels. At low rates of acetochlor metabolism, egefwus levels of glutathione will attenuate, if not
prevent, the toxicological response. This detoatimn pathway would remove low levels of any
DABQI precursors by conjugation with glutathione,inimizing the formation of toxic
guinoneimine and/or removing the quinoneimine. EBxpe to acetochlor at a sufficiently high dose
to saturate this detoxification pathway, resultsidepletion of target organ glutathione levels and
sufficient quantities of quinoneimine accumulatéhe extent that toxicity becomes evident.

When!C-acetochlor was administered to rats in diet teslh localization of radioactivity in the
nasal tissue, particularly in the olfactory regidrhis involved the formation of an acetochlor
protein adduct in rat nasal tissue that was derixed the quinoneimine, EMIQ (3-ethyl, 5-methyl-
benzoquinoneimine). The formation of an EMIQ-dediy@otein adduct in rat nasal turbinate has
been also reported after oral treatment with atddosecondary sulfide. In contrast to the results
rats, there was no evidence of localization of @ddbr or its metabolites in mouse nasal tissue
(Kraus and Wilson, 1996), and no DABQI-protein actdun nasal tissue from either mice or rhesus
monkey (Lau and Wilson, 1998a, 1998b). There was ab evidence of nasal cell proliferation in
mice administered acetochlor via the diet for up@adays at dose levels up to 5000 ppm (Hotz and
Wilson, 1996b).

The formation of EMIQ in rat nasal tissue seem®doa critical step for the induction of nasal
tumours in rats by acetochlor. When there is quaimome binding, like in the rat, there are
tumours. When there are undetectable levels ofoqgiimine binding (i.e. no or undetectable levels
of EMIQ-cysteine adduct) as in the mouse and mojtkeye are no tumours.

Besides the difference between rodents and hunratisei capacity of olfactory nasal tissue to

hydroxylate rat plasma metabolites there also gxdgnificant differences between species in the
production of metabolites which are believed tathme substrates of the ultimate carcinogen. Data
presented by the notifier do suggest that the sExgnmethyl sulphide substrate may not be
available to the mouse because the major routeatbaehlor metabolism in the mouse is through

glucuronide conjugation. This is supported by ddtawing that acetochlor sulfoxide is not found in

mouse plasma, and therefore, it is not a circujatiretabolite.

In mice, acetochlor is metabolized primarily by adative pathways, and glucuronidation reactions
to a series of glucuronides which are excretedctyrénto the urine and thus bypass the key steps
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(e.g., glutathione conjugation and enterohepaticutation) that lead to formation of acetochlor
sulfoxide. In contrast to the results with ratslyorery low levels of the sulfoxide metabolite were
detected in the plasma of mice after administratibacetochlor. Consequently, the plasma levels
of acetochlor sulphoxide differ markedly betweea tWwo species, being approximately two orders
of magnitude lower in the mouse than in the rat.

Thus, although mice have a similar complement afahaytochromes P450 responsible for
hydroxylase activity and the rate of para-hydrotgla of acetochlor sulphoxide to p-hydroxy
acetochlor sulphoxide (precursor of quinineimineplfactory microsomes was similar in rats and
mice, the key substrate for these enzymes, acetoshlphoxide, is not produced in significant
guantities in the mouse liver to produce enough RQAB initiate the chain of events eventually
leading to nasal tumours. There is support that ghmoneimine is formed in the rat nasal
epithelium in a dose related manner, but not inntloeise. The absence of quinoneimine binding in
the mouse is consistent with the negative autogrdphy studies with the mouse and the negative
nasal tumour results seen in the mouse chronicestud

In monkeys, the plasma metabolic profile for ackkmcwas not determined. However, analysis of
urine from studies of acetochlor metabolism in nmeyskindicates that monkeys produce high levels
of metabolites derived from glutathione conjugatimnd metabolites via the mercapturic acid
pathway (Purdum and Livingstone, 1983; KurtzweiQ02). However, these metabolites are
excreted primarily via the urine rather than in ltle, due to the higher molecular weight threshold
for biliary excretion in primates compared to r@sliburn, 1975; Williams, 1971) and thus would
not be subjected to the extensive enterohepatialation and metabolism by gut flora that occurs
in the rat.

= Data consistent with the MOA for the induction @fsal tumours by acetochlor in rats:
— The absence of a demonstrated positive mutagefeict eff the chemical.

— Acetochlor administration results in dose relatetreases in the binding of the
guinoneimine metabolite in the target tissue. Thetabolite is considered to be the putative
active species.

— There is respiratory metaplasia of the nasal dadfgctepithelium, an indication of
cytotoxicity to the original olfactory tissue. Dadgland loss) of the olfactory epithelium cells
results in their replacement by respiratory epitimelcells.

— Another indication of cytotoxicity is the increastlipofucsin pigment observed in a dose
related manner in the nasal olfactory epitheliunrat$é that show nasal olfactory tumours.
Lipofucsin pigment is associated with oxidative da® to lipids and lipoproteins, which is
consistent with the redox alterations known to llpced by quinones and quinoneimines.

— Acetochlor administration results in significantgse related increases in cell proliferation
in the nasal olfactory epithelium of rats at dosesciding with tumorigenic doses. In
contrast, acetochlor does not produce nasal agifgnation in mice.

— The absence of nasal epithelial tumours in miceetated with their inability to form
adducts of the quinoneimine at the target sites Evidence of no quinoneimine binding
was confirmed autoradiographically.

— Rats administered the sulfoxide metabolite of addty (a proximate precursor of the toxic
metabolite, the quinoneimine) show nasal olfactonycosa adenomas after 26 weeks of
treatment.

— The data on the non-genotoxic MOA for acetochler supported by the entire database for
the analogue, alachlor, in particular:
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i)  Reversibility of cell proliferation in rats treatedith alachlor for 60 days at a
tumorigenic dose, after placement on basal diet6fordays (Brewster and Hotz,
1991). This data is supportive of a threshold-basedhanism for the induction of
nasal tumours in rat.

i) Rats treated with the analog alachlor for 1 monthaaumorigenic dose (126
mg/kg/day) did not have detectable neoplasms whemimed after a 5-month
holding period on basal diet. No detectable olfactaucosal lesions were observed
in any of the "stop study" rats (Genter, Burman Botbn, 2002)

= Data evaluation for mode of action:

Nasal tumour induction is dependent on the follgvavents: (1) a quinoneimine intermediate is
formed during metabolism of acetochlor (from acktoc sulfoxide or possibly from ethylmethyl
aniline (EMA)); (2) the quinone imine moiety caudaading to cellular proteins plus oxidative
stress to the nasal olfactory cells; (3) cell daen@gults in cytotoxicity; (4) a proliferative respse

to cellular injury results in preneoplastic lesiofis/perplasia and respiratory metaplasia); (5)
spontaneous mutations are fixed, resulting in tusi@s a result of the cytotoxicity-driven cell
proliferative response.

1) Data supporting initial events

There is strong evidence that the compound is aletlorbed (high urinary excretion and other
facts), is conjugated with GSH (major metabolitesn doe traced to GSH conjugation, e.g.
mercapturates, sulfoxide etc.), undergoes entesatitegecirculation (80% biliary excretion & over
70% urinary excretion), appears in plasma (e.g.sthitoxide metabolite is found in rat plasma).
Additional information (autoradiography) indicatit acetochlor and/or its metabolites distribute
to the nasal turbinates, in particular to the dbac epithelium (site of the nasal tumours) with no
label at the respiratory epithelium. Autoradiograplvidence indicates that although, initially,
radioactivity from acetochlor and its sulfide meihbie distributes widely, there is still significan
residual radioactivity in the nasal turbinates dad background radioactivity in surrounding
tissues, several days after a single oral dosemdwese and other species do not show this pattern
of nasal epithelium labeling.

2) Data supporting key events

The following three events are considered key tmmftion of nasal tumours by the proposed
MOA: quinone imine- formation (protein binding) ytotoxicity- cell proliferation

There is ample evidence that acetochlor is metabwolio precursors of the quinoneimine:

— After dosing with acetochlor, analysis of proteiddacts obtained from nasal olfactory
tissues reveals that hydrolysis of these addudeases EMIQ-cysteine. This product is
consistent with a nucleophilic attack by an SH groua protein on a quinoneimine [formed
from EMA or sec-methyl sulfoxide metabolite].

— Administrationin vivo of sec-methyl sulfide or sulfoxide metabolite oetxhlor (Putative
precursors of nasal protein adducts) produces &slthat release EMIQ-cysteine.

— Incubation of rat nasal tissue microsomal prepanati will produce precursors of
guinoneimines given appropriate substrates (eqgssiéide, EMA)

— Administration of the sulfoxide metabolite of acdgttor (the postulated quinoneimine
precursor) to rats produces statistically significencidences of nasal polypoid adenomas
after 26 weeks of treatment. Similar incidencesenggen after 52 weeks.
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Although it is likely that in the rat the quinoneime is formed from the sulfoxide metabolite, the
possibility that EMA might also be a precursor aainbe ruled out. Furthermore, the analysis of
adducts cannot distinguish whether it is origindtedch the sulfide or EMA. This issue is important

sincein vitro work of Coleman et al. (2000) indicates that hurnger microsomes are as effective

as the rat in forming EMA from acetochlor.

3) Data supporting cytotoxicity

If one accepts that a quinineimine has been form&ide of the nasal epithelium and the very high
reactivity of the quinineimines as electrophilesd amxidants (Monks and Jones, 2002), then
cytotoxicity is to be expected. Several studieitbin the open literature suggest that DABQI may
induce damage to DNA through oxidative stress. Tikis reasonable effect to pursue since
oxidative damage to DNA may lead to cytotoxicityddaved by regenerative proliferation (Clayson
et al., 1994).

Data supporting cytotoxicity of acetochlor to that masal olfactory epithelium consists of
observations of respiratory metaplasia and lipafugganules in the olfactory mucosa of rats
treated with acetochlor. The observation of respigametaplasia of the olfactory epithelium in rats
treated with acetochlor, alachlor or butachlor (v, 1997) is indicative of death of olfactory
cells and replacement of these cells by respiragpithelial cells, differentiating from stem cells.
The presence of lipofucsin granules in olfactorigregtium of rats treated with acetochlor in thetdie
for 3 months at 200 -1750 ppm (Milburn, 2001) igddlection of oxidative damage to cell
membranes. Lipofucsins are yellow-brown to reddishwn pigments that occur widely throughout
the body and are thought to be produced by an daidarocess of lipids and lipoproteins.

Additionally, there is supportive data from the lagaalachlor consistent with an oxidative process
affecting cellular lipids and lipoproteins. Theeeinformation that alachlor affects the redox statu
of the cell, leading to oxidative stress and whiadly result in DNA damage. Oxidative damage to
DNA may lead to cytotoxicity followed by regenexagicellular proliferation (Clayson et al. 1994).

Based on a genomic analysis of alachlor-inducedtumin the olfactory mucosa of Long-Evans
rats exposed to 126 mg/kg/day and sampled at \&arigarvals from 1 day to 18 months (Genter,
Burman, Vijayakumar et al., 2002) proposed theofsihg steps in the alachlor-mediated
carcinogenesis model:

— Initial progression from histologically normal otfary mucosa to foci of abnormal mucosa.
This step, which is regulated by genes in the aphtese of exposure, is accompanied by
"upregulation" £ 2-fold increase) of genes consistent with a mutageesponse possibly as
a result of oxidative damage to DNA (GADD 45, apigfapyramidinic endonuclease).
While the exact role of GADD (growth arrest and DiAmage inducible) gene products is
not known, this gene group is upregulated in respdn stress to allow cells time to repair
macromolecular damage or to lead cells into apaptes that a genetic defect is not
propagated. Types of environmental stress thatced@ADD genes include UV irradiation,
alkylating agents and glucose starvation (Takahashal., 2001; Jackman et al., 1994).
(Stokes et al., 2002) also demonstrated that GAB@ehe induction occurs in response to
Reactive Oxygen Species (ROS) and quinones andbabshed in the presence of the
antioxidant, ascorbic acid. It is of note that aquias, which are operationally non-genotoxic
(Clayson et al., 1994), are highly redox active esales which can redox cycle with their
semiquinone radicals, leading to formation of RO&gluding superoxide, hydrogen
peroxide, and ultimately the hydroxyl radical. Rwotion of ROS can cause severe oxidative
stress within cells through the formation of oxetizcellular macromolecules, including
lipids, proteins and DNA (Bolton et al., 2000). $opting the hypothesis of oxidative stress,
(Genter, Burman, Vijayakumar et al., 2002) alsoeobsd upregulation of other genes
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associated with oxidative stress., heme oxygenase (Otterbein and Augustine, 2000),
glutathione synthase and metallothionein (Andre2@§0)].

— Progression from histologically altered olfactoryicnsa to the development of adenomas.
This step was accompanied by expression of gemksaimg inhibition of apoptosis [Bid3
(A1102299)] and enhancement of cell prolifer.tiayXin). It is of note that Sarafian and
Bredesen (1994) state that ROS can serve as commaaiators of apoptosis.

— Progression to a malignant adenocarcinoma phenotypes phase was indicated by
induction of genes related to that signaling pathway, which are generally upregulddtel
in the carcinogenesis process.

— Transformation to adenocarcinomas. In the lateestad tumour progression, the activation
of nuclearp-catenin genes, which is critical for tumour forroatin other organs and is
associated with mutations in that pathway.

Several other studies support a role for oxidasivess in alachlor-induced toxicity. (Burman et al.
2003) shows that dietary exposure of Long-Evarst@tl26 mg/kg/day for 1 day caused an -20%
depletion of the olfactory mucosa antioxidant, G8Hbwed by a significantly (p<0.001) increased
expression of genes associated with increased G8ttugtion after 2 and 4 days of treatment. A
return to control values was seen by 10 days ditrtient. From these results, the investigators
concluded that, "Despite the fact that GSH levelsovered, acute antioxidant perturbations may
have been sufficient to trigger other steps indéweinogenic process. Therefore, acute depletion of
GSH may trigger more sustained events involved oth the initiation and promotion of the
carcinogenic process."

There is also evidence of the ability of alachtoimduce oxidative stress in other tissues. (Bagthi
al., 1995) evaluated the potential of alachlomiduice oxidative stress and oxidative tissue damage,
as measured by production of lipid peroxidation &MA-single strand breaks (SSB), in the liver
and brain of Sprague-Dawley rats administered teygakoral doses (at 0 and 21 hours) of 300
mg/kg. As noted by (Clayson et al., 1994), SSBcawgsidered by to be a good indicator of oxygen
damage to DNA. Results from the study of (Bagchiakt 1995) show that alachlor induced
moderate lipid peroxidation in liver and brain tiss and SSB in brain but not liver DNA in
samples harvested 24 hours after exposure to fistedibse. The same authors also conduicted
vitro studies of chemiluminescence on liver and brain dgenates, and found that 1nmol/mL
alachlor induced 3-fold increases in chemiluminaseein both tissues further suggesting that
alachlor induced ROS. Finally, the results framvitro studies with cultured PC-12 neuroactive
cells exposed to 100 nM alachlor illustrate theusege of early events postulated for this MOA
(generation of ROS DNA damage-tissue damage) with a 2-fold increase in DNA-SSB arB-

fold increase in LDH leakage. Although olfactorysahtissue was not examined in this series of
assays, the ability of alachlor to generate RO® witbsequent DNA damage and tissue damage
bothin vivoandin vitro has been established. Finally, Bagchi et al. (1286)the work of Akubue
and Stohs (1991) showing that the oral administnabf 800 mg/kg alachlor to rats caused the
increased urinary excretion of the "oxidative lipitktabolites, malondialdehyde, formaldehyde,
acetaldehyde and acetone”.

Based on the above considerations, the postulat®d Kyeneration of ROS-> DNA damage-
tissue damage cell proliferation~ olfactory nasal tumours) in rats is plausible awtherent.
Nevertheless, these conclusions are based solalgtarfor alachlor. Similarly, the characterization
of the hypothesized early events for this MOA drdneavily on the cDNA microarray findings of
Genter, Burman, Vijayakumar et al. (2002) for alachvhich have not as yet been independently
confirmed. Additionally, there are no data avaidabh acetochlor to fully test the plausibility of
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oxidative stress as an early and critical eventlitgato frank tumour formation in rat nasal
olfactory tissue.

= Uncertainties and inconsistencies

Two key observations in support of the MOA (reviaitigy of nasal mucosal cell proliferation and
the "stop study") utilized the analog alachlor.hdligh it is plausible that the same results will
apply with acetochlor, there is no similar dataoafirm this.

— Although there were direct data available to suppaytotoxicity" for acetochlor
(respiratory metaplasia and lipofucsin pigment)ditoinal information was inferred
from data for the analog alachlor.

— Although the notifier measured glutathione (GSH)els in nasal mucosal epithelium for
alachlor and acetochlor, no changes in levels vadrgerved. GSH decrease is a well
recognized effect of quinoneimine generation isues. Although no GSH decreases were
seen, the structure of the nasal epithelial tiggotein adducts confirms that a quinoneimine
was formed. Decreases in GSH, however, were sedheiriver of rats gavaged with
acetochlor (Ashby and Lefevre, 1993). Work by Bumnet al. (2003) with the analog
alachlor seems to indicate that alachlor may indwdadative stress in the nasal mucosal
olfactory epithelium, which is consistent with §iesence of an electrophilic metabolite.

= Relevance of rat nasal olfactory epithelium tumdarsumans

The sequence of events leading to the formatiarmasél olfactory tumours appears to be specific to
the rat. Mechanistic studies indicate that thetrea@gent, benzoquinoneimine, has higher rates of
formation in the nasal tissue of rats than in mpzanates or humans.

However, although rats are considered to be muche rsensitive to formation of these nasal
tumours, the potential for acetochlor to cause Inasaours in humans cannot be ruled out at this
time based on the following:

— The realization that production of a metabolite @&Mwvith the capacity of undergoing
transformation to a quinone imine is possible famlans (Coleman et al., 2000). Human
liver microsomes metabolize acetochlor to CMEPAaasimilar rate to that of rat liver
microsomes and subsequent metabolic rates of CMIBFAMA (2-ethyl-6-methylaniline)
with human liver microsomes exceed those of rarlimicrosomes, suggesting that, even
though it's a minoritary pathway, the formation m@&active metabolites could occur in
humans. The cytochrome P450 isoforms responsisléidman metabolism of acetochlor
are CYP3A4 and CYP2B6 (Figure 4).

— Although nasal tissue was not included in the Calerat al. (2000) study, the data indicate
that human liver has the potential to produce EMAlausibly carcinogenic metabolite of
acetochlor, which would be available to all orgaiasthe circulatory system.

Therefore, via the alternate EMA pathway for quieiomne formation humans have the
potential to metabolize acetochlor to reactive rmidiates with carcinogenic potential
secondary to oxidative damage and induction ofmelliferation. Then, although the weight of
evidence indicates that rats appear to be mordtisenthan humans and it is unlikely that
sufficient concentration of active metabolite wollel achieved to initiate the chain of events
terminating in nasal tumours, it cannot be discdrtleat the mode of action is relevant to
humans.
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4.10.4.2 Summary and discussion of carcinogenicitgZarcinogenesis in mice

Survival, MTD, statistical analysis

Two chronicmouse feeding studies were conducted at dietary conagair ranging from 10 to
5000 ppm (1.1 to 862mg/kg/day). The 5000 ppm daseansidered to have exceeded the
Maximum Tolerated Dose (MTD) for male and female -CDnice, based on sharply reduce
survival to less than 26% of the original numberaofmals in both sexes, marked reductions in
body weights (up to 18% at study termination), bl@hemistry effects indicative of liver damage,
hematological effects indicative of anemia in feesa({reduced RBC/Hct/Hgb values of 21-23%
below controls), significant increased liver andri@y relative weights were seen in males at all
dose levels (females increased only at interimifsagy, incidence of interstitial nephritis was
significantly increased in both sexes (83% ant/®ales and females). In the Pathology Working
Group re-evaluation (Hardisty, 1997a, 1997b, 198/d 2001a) and in the"4EPA Report of
Cancer Assessment Review Committee (US EPA, 2aBéajose of 5000 ppm was considered an
excessive toxic dose for assessing the carcinogeténtial of acetochlor in both sexes.

The statistical analysis performed by the PathoMgpyking Group (PWG) re-evaluation (Hardisty,
1997a, 1997b,1997c and 2001a) did not adjust tmebeu of animals for mortality (uncensored
data). The EPA HED *“health effect division” anal/ssf PWG data considered the censored
incidence adjusted for mortality.

Histiocytic sarcomas in CD-1 mice

In the 23-month CD-1 mice study (Ahmed, 1983b) ¢hesas a higher incidence of histiocytic
sarcomasat all dose levels tested in females. The PWG taatian (Hardisty, 1997c) showed a
statistically increased incidence of histiocyticceemas of 14% (at 1500 ppm) and 12% (at 5000
ppm) in females of this study. US EPA reevalualed these tumours (US EPA, 2007b). The HED
analysis of PWG data, showed a statistically ineedancidence of histiocytic sarcomas of 15% (at
1500 and 5000 ppm) and 7% (at 500 ppm). In bottuatians (PWG and EPA) the incidences at
1500 and 5000 ppm were slightly above the rep@peshtaneous range of 0-10% [historical control
data from Charles River Laboratories (1981-1991d &mveresk Research International (1990-
1993)].

A more recent (2005) published historical contralues for mouse tumours compiled by Charles
River shows a range of histiocytic sarcoma incigencfemales of 1.67% to 18.33% (data for 18 to

23 months studies from 11 laboratories conductédden 1987-2000). The incidence of histiocytic

sarcomas in female mice was also reported in tilezawith a range of 0 to 15% (Greaves 2007,

Haseman et al.1986). Using these data, the incgdehbistiocytic sarcoma in the 23-month study

would not exceed the historical control range. THogdence at 500 ppm was within the range of all

the historical control available. Historical cortdata for Pharmacopathic Research laboratories,
Inc (testing laboratory of 23-month mice study) was available.

PWG concluded that the increase in tumour incidemicd500 and 5000 ppm was equivocal,
represented normal variation and was probably elated to dietary exposure to acetochlor. This
conclusion was based on (1) low control incident@% (was 4% in 18-month mice study), (2)
variable spontaneous incidence observed, (3) ldcknear dose-response and (4) absence of
precursor lesions.

The Fifth CARC (US EPA, 2007b) concluded that thereased incidence of histiocytic sarcomas
in female mice at 1500 ppm in the 23-month studg waatment-related, however, they felt the
evidence was weak based on an increased inciddneec@mmon tumour at a single dose level
(1500 ppm) that slightly exceeded the availabléohisal control data (0-10%). The toxicity at the
highest dose of 5000 ppm was excessive and tunabuhss dose were considered of no relevance
to humans.

14¢



CLH REPORT FOR ACETOCHLOR

For the_18 months mouse study, the Fifth CARC (\PAR007b) concluded that the incidence of
histiocytic sarcomas was not treatment-relatededbasn the fact that there was no pair-wise
significance and the incidence at 1000 ppm (8%} wihin the historical control range of 0-10%
from Charles River Laboratories (1995) and Inver&sdsearch International (1996). Historical
control data for Life Sciences Research Ltd (tgstaboratory of 18-month mice study) was also
not available.

The incidences of hystiocytic sarcomas in the twause carcinogenicity studies with acetochlor
were re-evaluated by a Scientific Advisory GrouA@ (Gopinath, 2009), a European expert
pathology and toxicology panel. After reviewing tierphological criteria used by the PWG panel
to diagnose histiocytic sarcomas, SAG found thelly fadequate and compatible with the current
criteria used and considered that the two mousasbays were good standard and used the tumour
incidences reported in the two formal PWG repd®&G concluded that the histiocytic sarcomas
were “unrelated to treatment” and not “indicatifeany carcinogenic potential of acetochlor”.

These data were also reviewed by the European €heBureau Group of Specialised Experts and
concluded that “the tumours in mice fell within thistorical controls” (ECBI, 1997).

Table 48: Historical Control Data for Histiocytic SarcomasHamale CD-1 Mice

Source Approx Time | Study No. Studies Incidence (%)

Period Duration Range Mean
Charles River| 1981-1991 18 months 12 0-10.0 2.2
(1995) 21 months 3 0-6.0 3.8

24 months 8 0-10.0 3.8

Charles River| 1987-2000 78 weeks 25 0-15.0 2.7
(2005) 91-104 wks 29 0-18.3 6.5
Inveresk 1990-1993 18 months 5 0-2.0 0.8
Research 24 months 8 0-10.0 4.0
(1996)

The following factors should be considered in agheiof evidence evaluation of the toxicological
significance of the incidence of histiocytic sar@sm

— It is not considered to be a primary uterine samolnis a systemic tumour of histiocytic
origin that is commonly noted in the liver of malaad the liver or uterus of females.

— There was a variable spontaneous incidence. Thh tagiability in the incidence of
histiocytic sarcoma is evident from the range atdrical control data presented. Histiocytic
sarcoma is a spontaneous tumour in aged mice,henth¢idence rapidly increases after 18
months, especially in females (Frghal, 1993).

— There was an unusually low incidence in 23-montialystconcurrent control group (0% vs 4%
in 18 months mice study). The incidences of higfiiecsarcoma in the highest two treated
groups from the 23-month study were not signifigawlifferent from the incidence in the
untreated control group from the 18-month study.

— There was no clear dose-response relationship

— There was no increase in tumour multiplicity
— There was no decrease in tumour latency
— No increase in incidence (p>0.05) in the 18 mosthdy.

— Lack of related preneoplastic findings in thesetbier mouse studies with acetochlor.
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— There was no evidence of an increased incidenchistiocytic sarcomas in any of the
carcinogenicity studies with other closely relatbtbroacetanilides, such as alachlor.

— Incidence within the range of more recent histdrmantrol compiled from Charles River
2005 (1.67-18.33%) and within the range of 0-15%orted in literature (Greaves, 2007,
Haseman et al., 1986)

— Incidence slightly above the more relevant histdricontrol data from Charles River
Laboratories (1981-1994) with a reported spontaseange of 0-10%.

— Lack of evidence of direct genotoxicity of acetamtl

Taking the above factors into consideration thadased incidence of histiocytic sarcomas in
female mice at 1500 ppm and at 5000 ppm in the @Btimstudy was treatment-related. However,
toxicity at the highest dose of 5000 ppm was exeesand tumours at this dose could be
considered of no relevance to humans and at 1500 the evidence was weak based on an
increased incidence of a common tumour that slygitceeded the available historical control data
(0-10%). For the 18-months mouse study, the in@deof histiocytic sarcomas was not treatment-
related, based on the fact that there was no pag-gignificance, and the fact that the incidertce a
1000 ppm (8%) was within the historical control garof 0-10% from Charles River Laboratories
(1995) and Inveresk Research International. It m@ted that this tumour type was not seen with
butachlor or alachlor. This conclusion is in linghAEPA opinion.

Lung tumours in CD-1 mice

In the two chronic mouse studies (18 and 24 montimg) adenomas and carcinomas were observed
in both sexes.

In the 23 month mice study, in the PWG reevaluatidardisty, 1997b), a statistically significant
higher incidence of alveolar/bronchiolar adenonta$ @mbined adenomas/carcinomas were noted
in all groups of females (in addition to these efife a positive trend was also observed with the
USEPA HED analysis of PWG data). The incidenceatiocomas was significantly increased in
females with either PWG data or HED analysis of P@&@&, but only at 5000 ppm (with a positive
trend also observed). However, there was no clese-tesponse relationship. From the data most
adenomas and carcinomas were found during secardoydreatment. See table 45.5: Neoplastic
histopathology lesion in 23-Month Mouse Study (Alin&983hb).

The increase in lung tumours in all treated groopdemale mice in the 23 month study as
compared to the control group must be evaluatdijim of the abnormally low incidence of lung
tumours in the concurrent control group (2% in feesaontrol groups for adenomas and combined
adenomas/carcinomas) as compared to the incidemcé should be expected.

In the 18 month study the initial microscopic exaation revealed that there was a statistically
significant higher incidence of pulmonary adenonmamale and female mice which had received
the dose of 1000 ppm and of combined incidenced@0 ppm in male. In the PWG reevaluation
(Hardisty, 1997b) these increases were not stilstisignificant. However, with the USEPA HED
analysis of PWG data the increase of adenomas @ndine incidence in males at 1000 ppm was
statistically significant, with a positive trendsssved for adenoma in male and also a positiveltren
for combine incidence in both sexes. From the datat adenomas and all carcinomas were found
during second year of treatment. A slight increaskeronchiolar hyperplasia was reported in male
mice in 100 and 1000 ppm groups, however, thereanask of a clear dose-response. Bronchiolar
hyperplasia was not observed in females and wasulggtantiated in 24-m study using higher
doses. See table 45.10: Lung neoplastic histopaglgdesions in 18-Month Mouse Study (Amyes,
1989).
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The incidence of spontaneous lung tumours in co@ mice from 18/24-months studies which
have been reported in the literature shows thag tumours are a common spontaneous tumour in
CD-1 mice with a highly variable incidence.

Table 49: Historical Control Incidence Data reported in @nporary studies for Lung tumours in
Female CD-1 Mice.

Incidence (%)
Approx Study No
Source Time . N Adenoma Carcinoma Total
Period Duration Studies
Range Mean Range Mean Range Mean
Teeet al 1978 - 17.5-
(1988) 1983 24 months 11 na 14.5 na 12.1 38 8 26.6
18 months 12 0-15.4 6.5 0-9.6 4.0 3.3-20.0 10\5
Charles
River 11998911' 21 months 6 0-100| 62| 0100 31 60140 94
(1995) 170
24 months 11 4.0-18.4 9.8 0-13.6 6.6 23' 1' 16.4
Inveresk 1990 —
Research 18 months 5 0-16.0 7.6 2-10.( 4.0 6.0-18.0 11.6
1993
(1996)
Life
) 18 months 11 0-9.6 5.4 0-9.6 4.4 3.8-19.2 9.8
Sciences 1985 -
Research 1988
(1989) * 24 months 8 0-14.0 8.5 2-10.( 6.5 12%% 15.0

na — not available
* - testing laboratory that performed the 18 montiise study

There was no historical control data available frtiva testing laboratory that performed the 23
months mice study. Lung tumour incidences, usingeunrored data, for all dose groups in female
of the 23 months study fall within the range oftbigal control reported in contemporary studies.
However, using censored data, the incidence in lEsnaf the 23 months mice study at the 1500
and 5000 ppm groups for adenomas and at 5000 pproafginoma fall outside the range of

historical control reported. It is noted that thistdrical control values have been calculated to
include all of the control animals on the study arede not adjusted for mortality.

Using the more recently published (2005) CharleseRiLaboratories CD-I mouse historical control
tumour data (0-26.67% for adenomas and 0-18.4%adenocarcinomas in female) values of 23
month studies fall within historical control rangesing both censored and uncensored data).
However, these are not as relevant as contempsiaaies.

In the 18 month mice study, adenoma incidence @tak@ 1000 ppm and combined incidence at
1000 ppm in both sexes fall outside historical omintange from Life Science Research Ltd, the
testing laboratory, (4.0% to 17.3% in males andt6%.6% in females for pulmonary adenomas,
3.3% to 13.5% in males and 0 86% in females for carcinomas, for males was 15%-28i8%
males and 3.8% to 19.2% in females for combinedowmmcidence). These in-house historical data
are the most relevant for comparison purposes.

Acetochlor was reviewed by a Specialized Groupxqdetts in carcinogenicity iBCBI (1997) and
it was concluded that “the tumours in mice fellhiit the historical controls”.
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The independent Pathology Working Group (PWahel (Hardisty, 1997b) after the reevaluation
of both studies concluded that they were not treatnrelated. For the 23 month study, the
statistically significant increased incidence imbtdes was considered by the PWG “a spurious
finding resulting from the abnormally low incidencéprimary lung tumours in the control group
and of no biological significance”. The PWG alsdetb incidence in treated groups (uncensored
data) within the historical control range, lackadinear dose-response, lack of increase in precurs
proliferative lesions, and absence of a dose-deg@nimhcrease in tumour multiplicity for lung
tumours in mice and the common finding of theseaurs in older mice. For the 18 months study,
although adenomas and combined tumour incidenceisored data) in both sexes at 1000 ppm
slightly exceeded historical control values, the ®\Woted lack of statistical significance in this
increase. The PWG report also noted lack of a tidease-response, absence of a dose-dependent
increase in tumour multiplicity for lung tumoursnmce and the high frequency of these tumours in
older mice.

The Fifth Report of the Cancer Assessment Reviemi@ittee (US EPA 2007b) determined that
the 23-month (Study 1) mouse study showed weakeaecl for increased benign lung tumours in
females and that the 18-month study (Study 2) sdoweak evidence for increased benign lung
tumours in males. The high dose of 5000 ppm wasidered to exceed the MTD and the tumours
incidence was not considered relevant at this desel. The CARC noted that although the
increased incidence of lung adenomas at 1500 piundyS) and 1000 ppm (Study 2) were outside
historical control values, the increases were expal; based on increases only in benign tumours,
inconsistent dose-responses between the two studessisistencies in the responses of males and
females between the two studies, lack of pre-natipléung lesions in the 23-month study (while
the 18-month study showed an increase in bronahtojperplasia), the high frequency of these
tumours in older mice and the lack of evidenceigdad genotoxicity of acetochlor.

The incidences of lung tumours in two mouse cag@micity studies with acetochlor were re-
evaluated by a Scientific Advisory Group (SAG) (Gwth, 2009). After reviewing the
morphological criteria used by the PWG panel tgdase the various proliferative lesions of lungs
including pulmonary adenomas and carcinomas, SAGdahem fully adequate and compatible
with the current criteria used and considered thattwo mouse bioassays were good standard and
used the tumour incidences reported in the two &MmWG reports. The SAG evaluation of the
lung tumour data concluded that the slightly inseshincidences of lung tumours were “not related
to treatment” and “not indicative of any carcinoggootential of acetochlor”.

The following factors should be considered in agheiof evidence evaluation of the toxicological
significance of the incidence of lung sarcomas:

— Lung tumours are a common spontaneous tumour iNLGllee with a highly variable
incidence.

— In the "OECD Guidance Document n°® 116 on the deaighconduct of chronic toxicity and
carcinogenicity studies” (April 2012) it is saidathmouse CD-1, an outbred line derived
from the Swiss strain has a relatively high incenf spontaneous lung tumours and a high
susceptibility to chemically induced lung tumorigers (Manenti et al. 2003).

— Unusually low incidence in concurrent control grangemales of the 23 months study, for
adenoma (2% vs 8% in 18 months mice study) anddorbine incidence (2% vs 10% in 18
months mice study).

— Incidence in females of the 23 months CD-1 micel\stat all dose groups for adenomas
and for carcinoma fall within (using uncensoredagiatr fall outside for adenoma at 1500
and 5000 ppm groups and for carcinoma at 5000 pmimg censored data) the range of
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historical control reported for contemporary stgdigncidence within the range of more
recent published (2005) Charles River Laborata@iBsl mouse historical control data.

— In males of 18 month mice study, adenoma incidexticE00 and 1000 ppm and combined
incidence at 1000 ppm were above the more relelatdrical control data from testing
laboratory Life Science Research Ltd.

— Inconsistencies in the responses of males and ésnhaltween the two studies.
— Inconsistent dose-responses between the two studies

— Lack of pre-neoplastic lung lesions in the 23-mosthdy (while the 18-month study
showed an increase in bronchiolar hyperplasia).

— The lack of evidence of direct genotoxicity of aatlor.
— Shorter term studies did not identify lung as geaorgan in mice or any other species.

Taking the above factors into consideration, theaased incidence of lung tumours is considered
treatment-related, although the association is wBakides, in absence of mechanistic studies to
determine the mode of action, the relevance to Imsncauld not be ruled out.

Renal tumours in CD-1 mice

In the 23-month mice study (Ahmed, 1983b) a higheidence of renal tumours was observed in
female at 5000 ppm, with a positive trend<(j0.01) using the Peto analysis also observed. There
was no evidence for an increased incidence of remaburs in males from this study, or in either
sex in the other chronic mice study. No increasedance was observed in rats. The fourth CARC
agreed with the previous conclusion of the PWG detgrmined that the kidney tumours were not
related to treatment based on low incidence androsece only at an excessive dose of 5000 ppm
(US EPA, 2004a). No further evaluation was condiliatehe fifth CARC (US EPA, 2007b).

Data of historical control considered b? C€ARC: The “Expert Report on Renal Histopathologica
Changes in a Mouse Study (Monsanto Study PR-80-@®Hh) Acetochlor” submitted with the
PWG report states that the typical range for spwuas incidence of renal adenomas would be 10-
15%. Data from Charles River 1995 give a lower cdit@-4%.

Ovarian tumours in CD-1 mice

In females of the 23-month mice study (Ahmed, 198alpositive trend (g 0.01) using the Peto
analysis was observed in the incidence of benigariam tumours (data not reevaluated by the
PWG).

The 4" CARC (US EPA, 2004a) determined that the ovariamign tumours (adenoma, granulosa
cell tumour and luteoma) were not related to tremiimbased on the low incidence of each
individual type of tumour (it was not appropriatedombine the different types of benign ovarian
tumours) and occurrence only at an excessive doS@0® ppm. The incidences for the individual
tumours do not exceed historical control values.

Data of historical control on benign ovarian tunmoonsidered by"¥)CARC: Data on spontaneous
neoplastic lesions in CD-1 mice for 24-month stadaee available from Charles River 1995. In
general, ovarian tumours are not common in tharswf mouse. Tubular adenomas are uncommon
and show an incidence of 0-2.9% (mean 0.35%). @gsiamas show a slightly higher incidence of
0-6.12% (mean 1.94%). Granulosa cell/theca cellowns show a range of 0-6.0% (mean 1.94%).
Values for luteomas or for combined tumours werelisted in the Charles River database. Based
on these data, the incidences for the above ing@idumours do not exceed historical control
values unless the granulosa cell tumours and ludsonere combined (6.67%). Data from control
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groups in studies from Inveresk Research Internati@l993-study dates not provided in available
data) give a similar incidence profile.

In conclusion, the ovarian tumours are not relatetteatment, based on the following: (1) lack of
precursor lesions in this study or the other rodemiies on acetochlor; (2) lack of tumour
multiplicity or bilateral tumours, (3) lack of liae dose-response, (4) low incidence and (5) within
historical control data.

Hepatic tumours in CD-1 mice

There was an increase of hepatic adenomas anchaearas in the male and female at the high dose
of 5000 ppm in the 23-month mice study (Ahmed, 1)83he statistical analysis performed by the
Pathology Working Group re-evaluation (Hardisty918), revealed that, at this dose the incidence
of hepatocellular adenoma and hepatocellular adaf@@rcinoma combined was statistically
increased only in male. The EPA HED analysis of P& showed in the same study at this dose
level a statistically increased adenoma and condbiagenoma/carcinoma in both sexes and
carcinomas in males, with a positive trend in bstéixes for adenoma, carcinoma and combined
adenoma/carcinoma.

PWG re-evaluation indicated that: excessive toxipitoduced by dose levels greatly exceed the
MTD may not be relevant to the risk assessmentefaghlor. Doses of nongenotoxic chemicals
which induce cytotoxic liver necrosis have beeroaisged with hepatocellular proliferation leading
to the induction of hepatic tumours if the dosiadrequent and is maintained for long periods. This
may have been the mechanism responsible for theased incidence of hepatic neoplasms at the
5000 ppm level.

4™ CARC (US EPA, 2004a) agreed with PWG (Hardisty9 7 that liver tumours at 5000 ppm in

23-month mouse study, while showing a treatmermtteel increase in both sexes (exceeding
historical controls for adenomas in both sexes fancdtarcinomas in female, taking into account
Hed analys of PWG data) were only observed at apsstve toxic dose of 5000 ppm (considered
to have exceeded the MTD) and should not be usddeirtancer classification of acetochlor. No
further evaluation was conducted in the fifth CARC.

Data of historical control considered b{ £ARC: historical control data on the CD-1® mouse
have been published by Charles River, 1995. Tempgroof animals from 24-month studies
conducted at independent contract toxicology laiooies were evaluated between July, 1983 and
October, 1990. Animals were supplied by CharleseRRacilities in the United Kingdom or North
America. The ranges of incidence of hepatocellatlenomas were 4.08% to 37.5% in males and 0
to 11.27% in females. The ranges of incidence @atacellular carcinoma were 0% to 28% in
males and O to 4% in females.

Mechanistic studies evaluating the acute effectaagdtochlor on rat liver showed that hepatic
toxicity was associated with depletion of hepatintat glutathione reserves at doses at which a
slight increase in UDS are observed. The data geosome evidence that the UDS is secondary to
depleted glutathione, rather than direct genotbxi¢iepatocellular proliferation was also evaluated
in mice administered acetochlor in the diet ford#ys. At higher doses, BrdU incorporation was
shown to increase during this time, providing soeweélence that a non-genotoxic, proliferative
mechanism may be involved in formation of hepatatal tumours. Significantly increased
hepatocellular tumours were only observed at exgelggoxic doses in rats and mouse.

In conclusion, liver tumour®bserved at 5000 ppm in 23-month mouse study, dxogethe
historical control values (for EPA HED analysisRNG data), while showing a treatment-related
increase in both sexes, were only observed at aassive toxic dose of 5000 ppm, a dose that
exceeded the MTD. In overall, liver tumours aresidared of non relevance to humans.
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4.10.5 Comparison with criteria

Comparison of acetochlor carcinogenicity data wfith corresponding classification criteria is not
trivial because the data are complex and somedditodrderline and the criteria leave a margin for
different interpretations. To start with there astistically significant increases in tumour
incidences for several types of tumours in twoedd#ht species. This is generally taken as positive
evidence of carcinogenic activity.

The major concern is from treatment-related nagaburs in rats, without convincing data that this
carcinogenic potential is not relevant to humartee Weak experimental carcinogenic potential in
lung and uterus of mice is considered to give supppevidence since treatment-relationship could
not be excluded.

As there is no epidemiological evidence regardimg ¢arcinogenicity of acetochlor to humans, a
classification in Category 1A (CLP Regulation), {€gory 1 (DSD)] is not appropriate.

It is therefore necessary to decide whether tasiflaacetochlor in category 1B (CLP Regulation),
[Category 2 (DSD)] or category 2 (CLP Regulatigf@ategory 3 (DSD)]. Since an increase in
tumour incidence has been observed in two specesgument for classification in category 1B
(CLP Regulation), [Category 2 (DSD)] classificatioan be made. However, on consideration of
the available data, there are a number of fact@sihdicate that classification in category 2 (CLP
Regulation), [Category 3 (DSD)] would be more ajppiate.

Most significantly, the available genotoxicity daia acetochlor do not support a genotoxic mode
of action for tumour induction and the extensivechanistic data suggests that acetochlor is
carcinogenic in nasal tissues by a secondary mesrhanith a practical threshold. The ‘Guidance

on the application of the CLP Criteria’ (chaptes.2.3.2(k)) states that the existence of a secgndar
mechanism of action with the implication of a preal threshold above a certain dose level may
lead to a classification in category 2 rather tbategory 1. This is also an argument that would lea

to classify a substance in category 3 under DSD.

Nasal olfactory epithelial tumour mechanism waseeined to be based on local cytotoxicity
secondary to quinone imine formation. Although rappear to be more sensitive than humans to
formation of nasal tumours, available data do ratvincingly indicate that these tumours might
not be relevant for humans.

Besides, a treatment-related effect can not beudgd for the lung and uterus tumours, although
the association is considered to be weak. Howewerthe absence of mechanistic studies,
insufficient data are available at this time toedetine the mode of action for lung and uterus
tumours. Consequently their relevance for humanddcaot be ruled out. The CLP guidance
(chapter 3.6.2.3.2(k)) states that only if a mofl@aiion of tumour development is conclusively
determined not to be operative in humans then #neircogenic evidence for that tumour may be
discounted. DSD coincide in this matter.

Additionally, high doses were required to inducenedumours, and they were generally above the
maximal tolerated dose in the experiments condudtdths been shown that the elevated tumour
incidences at the highest dose level are linkeahtanspecific weakening of the health status of the
exposed animals. Thus, there is sufficiently coawig limitation of the study design in order to
dismiss the findings at the highest dose level. elew, CLP classification criteria do not require
not classifying for carcinogenicity if the MTD isx@eded, but leave the decision for a
carcinogenicity category 2 still open. Under thelDSiteria, if the MTD is exceeded, it would lead
to classification in Category 3.
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The CLP guidance (chapter 3.6.2.3.2(i)) states"thatessive toxicity, for instance toxicity at doses
exceeding the MTD, can affect the carcinogenic aasps in bioassays. Such toxicity can cause
effects such as cell death (necrosis) with assediaégenerative hyperplasia, which can lead to
tumour development as a secondary consequenceatedeto the intrinsic potential of the
substance itself to cause tumours at lower less toses”. “Tumours occurring only at excessive
doses associated with severe toxicity generallyetamwmore doubtful potential for carcinogenicity
in humans”. "If a test compound is only found to decinogenic at the highest dose(s) used in a
lifetime bioassay, and the characteristics assedatvith doses exceeding the MTD as outlined
above are present, this could be an indication obafounding effect of excessive toxicity. This may
support a classification of the test compound ite@ary 2 or no classification”.

It is considered evident that acetochlor tumourfilradoes not allow for a CLP 1B category
[Category 2 (DSD)]; mainly because of the ratheakveose-response relationship for lung and
uterus tumours, in combination with the existenteaubts about the relevance to humans of the
nasal tumour findings and, given that acetochlornst genotoxic. Therefore, acetochlor
carcinogenicity data do not fulfil the criteria fbre CLP carcinogenicity 1B category. [Category 2
(DSD)].

Therefore, in view of these considerations and dasethe available evidence it is deemed that
acetochlor best fits the criteria for classificatias Carc. 2; H351 (CLP) and Carc. Cat. 3; R40
(DSD). Based on findings of rare nasal olfactorytheghial tumours in the male and female rat

(relevance to humans could not be ruled out) asddban weak evidence for benign lung tumours in
male and female mice and histiocytic sarcomas fmafe mice (mode of actions not identified).

Other tumours either not considered treatmentaelar were increased only at excessively toxic
doses.

4.10.6 Conclusions on Classification and Labelling

Based on the comparison of carcinogenicity datd \RED and CLP classification criteria it is
justified to classify acetochlor into th@ategory 2 (CLP Regulation), [Category 3 (DSO) This
proposal is also supported by the acetochlor dleason adopted by EPA 2007 as “suggestive
evidence of carcinogenic potential probable humancicogen” and the classification of Alachlor
(acetochlor’s analogue) adopted by ECBI as Carc3(R40.

Directive 67/548/EEC: Carc. Cat. 3; R40
CLP: Carc. 2 —H351
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411

Toxicity for reproduction

Table 50: Summary table of relevant reproductive toxicitydsés (The values for NOAEL/LOAEL
are provided for information only. They have begread by a PRAPer Expert Meeting).

Method Main results Reference

2-generation FO parents Milburn G.

study Mortality in female 1, 1, 0y 1 in the control, 200, 600 and 1750 guoups| M- 2001
respectively.

OECD 416 All of these deaths were associated to unspecificses such as parturition

GLP difficulties, subcutaneous mass. Only one animaked with 1750 ppm,

Rats CD (SD) IGS| exhibited clinical signs (abnormal respiratory egipiloerection and stained

BR (Sprague-
Dawley) from
Charles River
(UK)

Purity 94.7%
26/sex/dose
0, 200, 600 or
1750 ppm
equivalent to:

* males: 0, 20,
61, 181
mg/kg b.w./d

= females: 0,
22, 68, 207
mg/kg b.w./d

Study acceptable

with urine).

1750 ppm

{Bodyweight and bodyweight gain (statistically sfgrant) during premating
(since week 1), gestation and lactation periods.

Table 50.1: Summary bodyweight, bodyweight gainefi@ment and time
in FO generation

DOSE Males Females

(1750 ppm) Pre-mating | Pre-mating Gestatior Lactation
Time W2 W11 W2 w11 D1 D22 D1 D29
Bodyweight

(% reduction) 9 7.6 79| 11.8 12 12.8 129 9.4
Time w2 | wii| w2 | wii| D8 | D22 D15 D22
b.w. gain .

(% reduction) 29 10.5 27 194 271 13.4 31 31

= | Food consumption for the preating period in both sexes. In females
the first week and also during weeks 5-8.

Organs weight modifications (statistically signéfitt):

= 1 Relative weight of thyroid, brain, kidneys anceliyin both sexes).

= | Relative weight of ovaries and uterus (in females)

= | Absolute weight of adrenal gland and brain (in bextkes), epididymide
testes and seminal vesicles (in egl and spleen, ovaries and uterug
females).

= 1 Absolute weight of thyroid, kidneys and liver (males).

Microscopic findings in the nasal cavity:

= T Brown pigment (lipofuscin), its presence may intiicametaboli
perturbation in the nasal mucosa (in both sexes).

= Focal epithelial hyperplasia (3/26 in males and #f2females).

= Polypoid nasal adenomas (4/26 in males and 6/&&iales).

600 ppm:
! Bodyweight (3.8 %) in females during gestationqet(day 1).

Organs weight modifications (statistically signéfit):

= 1 Relative weight of thyroid (in both sexes), livam (hales) and kidney (
females).

= | Absolute weight of ovaries and brain (in females)d left epididymis (i
males).

= 1 Absolute weight thyroid (in males).

Microscopic findings in the nasal cavity:

= T Brown pigment in both sexes (lipofuscin).
200 ppm

Organs weight modifications (statistically signéfit):

= 1 Relative weight of kidney (females) and thyroid fhales).
= | Absolute weight of ovaries and brain (females).

= 1 Absolute weight of thyroid (males).

154



CLH REPORT FOR ACETOCHLOR

Microscopic findings in the nasal cavity:
= 1 Brown pigment (lipofuscin) in females

Control:
Microscopic findings in the nasal cavity: One maégt tumour.

Reproductive parameters

1750 ppm(statistically significant):

= | Oestrus cycle lenght (0.19 day€jonsidered spurious since vag
smears were evaluated once a day.

= | Gestation lenght (0.2 days¥onsidered spurious since cages were
checked for litters twice a day.

= | No. implantations (1.6 implantationss control). Due @ the lack o
corporea lutea count data, the origin of the des@dmplantation cou
could not be determined.

= | No of live + dead pups (1.4 pups/littescontrol) in F1 littler.

Table 50.2: Comparison of implantations and pogtlamtation loss from
parent females to produce litters F1

Acetochlor concentration (ppm)

0 | 200 | 600 1750
Litter data
Percentage of litters with ~ 4/25 2/25 3/24 3/25

whole losses in F1 litter| (16%) (8%) (12.5%) (12%)
Implantations

14.7 14.2 13.8 13.1%

Mean no. implantations
FO females

Post-implantation losses

Percentage of implants

affected in FO females 64 8.1 8.0 59
Proportion of litters 13/25 19/25 12/24 13/25
affected in FO females | (52.0%) | (76.0%) (50.0%) (52.0%)
Mean no. of live+dead .
pups from FO 13.7 13 12.6 12.3
Mean no. live pups at 13.1 12.3 12.1 12.0

day 1 from FO
*p<0.05
**p<0.01

F1 pups

1750 ppm

= | Total F1 litter weight (12.6 %) statistically sifjoant on day 1.

= | Bodyweight (9.8-13.2%) and bodyweight gain (1B%) statisticall
significant in the interval 22-29 days.

= T Time vaginal opening delayed (2.9 days control). Appear to b
associated with delayed growth.

= Statistically significant organs weight modificatm

e Brain: Increase of relative weight (6.8%) and decreasabsolutg
weight, in males.

» Spleen Decrease of absolute weight in males.

600 ppm
= | Total F1 litter weight (11.39%) statistically sifjcant on day 1.

F1 parents

Mortality in female 0, 0, 0, and 4 in the control, 200, 600 and 1pptn
groups, respectively.
All of these deaths were associated to unspec#ficses such as parturition
difficulties, subcutaneous mass and only one ania@ded with 1750 ppm,
exhibited clinical signs (abnormal respiratory egipiloerection and staingd
with urine).
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1750 ppm:
= IBodyweight and bodyweight gain (statistically sfgrant) during pre
mating (since week 1), gestation and lactationqoksri

Table 50.3: Summary bodyweight, bodyweight gaineflgwment and time
in F1 generation

DOSE Males Females

(1750 ppm) Pre-mating| Pre-mating Gestatior] Lactatiorn
Time W1 W11 W1 W11 D1 D8 D1 D22
Bodyweight | 1431 94| 118 115 108 128 12 194
(% reduction)

Time W2 | Wil | W2 w11 D8 D22 D8 D22
b.w. gain

(% reduction) 18.3| 145| 16.3 11.3 27.fF 153 454 4

= | Food consumption for the preating period in both sexes. In females
the first week.

Organs weight modifications (statistically signéfitt):

= 1 Relative weight of brain, kidneys and liver (in batexes), thyroid ar
epididymides (males) and spleen (in females).

= | Relative weight of ovaries (in females).

= | Absolute weight of adrenal gland and braim lfoth sexes), ovaries a
kidneys (in females) and spleen, right epididynisstes and semir
vesicles (males).

Microscopic findings in the nasal cavity:

= 1 Brown pigment (lipofuscin) in both sexes.
= Focal epithelial hyperplasia (7/26 in males an@&4h females).
= Polypoid adenomas (8/26 in males and 17/26 in feg)al

600 ppm
{ Bodyweight (8.3%) between weeks 1-4 and bodyweigginh (7.98%)
between weeks 2-4 in females of the pre-matindrtreat period.

Organ weight modification (statistically significgn

= 1 Relative weight of liver (in both sexes).

= | Absolute weight of brain (in both sexes).
Microscopic findings in the nasal cavity:

= 1 Brown pigment (lipofuscin) in both sexes.

= Focal epithelial hyperplasia (4/26 in females).

= Polypoid adenomas (3/26 in males and 1/26 in feshale

200 ppm

Organs weight modifications (statistically signéit): I Absolute weight g
ovaries.

Microscopic findings in the nasal cavityincrease of brown pigme
(lipofuscin) in females

Reproductive parameters

1750 ppm
= | No. implantations, statistically significant (lirBplantationsss control).

= | Gestation length (0.2 days). No statistically gigant

= | No. of live + dead pups (2.3 pups/littexcontrol) in F2 littler.

= | No. live pups, statistically significant at day2Z pupsvs control) in FZ
littler.

600 ppm
= | No. of live + dead pups statistically significdtt9 pups/littervs control

in F2 littler.
= | No. live pups at day 1(1.7 pups vs control) in Ftel. No statistically
significant.

15¢



CLH REPORT FOR ACETOCHLOR

Table 50.4: Comparison of implantations and pogilamtation loss from
parent females to produce litters F2.

Acetochlor concentration (ppm)
0 [ 200 | 600 | 1750
Litter data
Percentage of litters with ~ 4/23 2125 2/24 2/24
whole losses in F2 litter | (17.4%) (8%) (8.3%) (8.3%)
Implantations
Mean no. implantations
F1 parents 14.6 13.6 135 12.7**
Post-implantation losses

Percentage of implants "
affected in F1 females 4.4 74 9.8 &
Proportion of litters 11/23 15/25 16/24 15/24
affected in F1 females (47.8%) | (60.0%) | (66.7%) | (62.5%)
Mean no. of live+dead . -
pups from F1 14 12.6 12.1 11.7
Mean no. live pups at day .
1 (from F1) 13.6 12.3 11.9 11.4
*p<0.05
**p<0.01

F2 pups

1750 ppm

= | Total F2 litter weight (18.70%) statistically sifjcant on day 1.
= | Bodyweight (14.28-19.38%) and bodyweight gain 2084) on 1529
days.
= Reduction anogenital distance in males (0.17 wvagontrol) on PND1.
= Statistically significant organs weight modificatm
e Brain: T Relative weight (13.79 and 14.62% in males and feg
respectively) and absolute weight in both sexes.
e Thymus: I Absolute weight in both sexes.
» Spleen:! Absolute weight in both sexes.
600 ppm
= | Bodyweight (9.2-10.43%) on 229 days and bodyweight gain (10%)
15-29 days.
= Statistically significant organs weight modificatm
* Brain: 1 Relative weight (10.34 and 7.07% in males and fes
respectively).
» Spleen | Absolute weight in both sexeand | relative weight i
females.

NOAEL and LOAEL

NOAEL

Parental: 20-22 mg/kg bw/day (200 ppm).

Pups: 22 mg/kg bw/day (200 ppm).
Reproductive: 61-68 mg/kg bw/day (600 ppm).
LOAEL

Parental: 61-68 mg/kg bw/day (600 ppm).

Pups: 68 mg/kg bw/day (600 ppm).
Reproductive: 181-207mg/kg bw/day (1750ppm).

2-generation

FO parents

study

OECD 416
GLP

Rats CD (SD) IGS|
BR (Sprague-
Dawley) from

Mortality in female: 1, 1, 0 and 0 in the contrd8, 175 and. 750 ppm group
respectively.
All of these deaths were associated to unspedfises.

1750 ppm

{Bodyweight and bodyweight gain in the preting period, as well as bo
weight reduction in the initial stages of gestataond lactation periods and
the moment of sacrifice (statistically significant)

Willoughby
C.R., 1989
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Charles River
(UK)
Purity 91%
25/sex/dose
0, 18,175, 1750
ppm equivalent to
= males: 0, 1.4,
14, 128
mg/kg b.w/d.
= females: 0,
1.7,17,175
mg/kg b.w/d.

Not acceptable
(provided as
additional
information)
Deviations: Rats
were exposed to
test substance far

Table 50.5: Summary bodyweight and bodyweight gimelopment in F(Q
generation

Males Females
Dlggg Pre- Pre- Gestation Lactation
(L750PPM) | mating | mating |~Fia [ Fig | Fia | FiB
Time W 24 w8 D1 D1 | D1 D1
Bodyweight | ¢ o 6.36 809 | 956 1013 144l
(% reduction)
Time W 24 w8 D 20 D20| D21 | D21
b.w gain 10.86 | 1858 | 10.89 | 6.61| 138.1 | 1100
(% reduction)

= Slight reductions (<10%) in food consumption duripgeimating an
gestation period.

Organs weight modifications (statistically signéfit):

= Males:T Relative weight of heart (7.7%), liver (7.0%) dmdin (9.4%).

= Females:T Relative weight of brain (14.54%), kidney (13.51%yer
(12.76%) and spleen (21.42%) andbsolute weight of heart (8.62%).

18 and 175 ppm No toxicologically relevant effects.

8 weeks instead

Reproductive parameters

10 weeks in the
pre-mating period
The study lackec

One control female and two treated males (18 arwD Ipm) were infertile
after both A and B matings. Necropsy of the malesaed marked reductio
in the size of testes, epididymides and in the femaduction of the size o

]

data of sperm )
count,  motility | OVares.
and velocity,| F1 pups
sperm  morphoq 1750 ppm:

logy, evaluation of
primordial and
small growing

= | Bodyweight on day 21 15.31% of F1A (statisticalligmsficant) anc
8.18% of F1B (no statistically significant) on 2ayd
Developmental parameters were not evaluated.

follicles, mean no
of cycles and

F1 parents

cycle length,
developmental

landmark; day of
preputial separar
tion/day of vagi-
nal opening, no
implantations,

whole litter loss
and organ weights
in pups. Purity of

the test substance generation

was low.

Mortality in males 0, 1, 2 and 1 in the control, 18, 175 and 175 gpoups
respectively.

Mortality in females 0, 2, 2 and O in the control, 18, 175 and 175n
groups, respectively.

All of these deaths were associated to unspedfises.

1750 ppm:

{Bodyweight in the pre-mating, gestation and laotatiperiods andl
bodyweight gain in the pre-mating and gestationogist

Table 50.6: Summary bodyweight and bodyweight giEgelopment in F(

Males Females
DOSE Pre- Pre- Gestation Lactation
(1750 ppm) mating | mating ["Foa [ F2B F2A F2B
Time W 29 w8 D1 D1 D1 D1
Bodyweight 13.7 11.82 | 1272 17.08  10.13 18.98
(% reduction)
Time W 29 w8 D20| D20 D21 D21
b.w gain
(% reduction) 14.8 14.4 29| 115 11375 1176.9

= Slight reductions (<10%) in food consumption duripgeimating an
gestation period.
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Organs weight modifications (statistically sign#it):

Males:
- TRelative weight of brain (16.12%), liver (11.76%jdney (9.68%
epididymides (21.05%), seminal vesicles (19.35%) t@stes (7.69%).
- | Relative weight of thymus (33.13%)
- | Absolute weight of heart (9.94%) and thymus (38645
Females:
- TRelative weight of brain (21.81%), kidney (14.08%Jjer (16.66%) an
spleen (26.66%).
- | Absolute weight of heart (10.56%) and thymus (2902
- Haemosiderosis in the broad ligament of uteri. dsweonsidered witho
any toxicological significance.

18 and 175 ppm No toxicologically relevant effects.

Reproductive parameters

The mating performance, conception and fertilitgiées were ignilar in all
groups compared to controls.

F2 pups

1750 ppm:
= | Bodyweight of F2A (20.14%) and F2B (13.93%) stataty significant

on day 21.
Developmental parameters were not evaluated.

NOAEL and LOAEL

NOAEL

Parental: 14-17 mg/kg bw/day (175 ppm).
Pup: 17 mg/kg bw/day (175 ppm).
Reproductive: Not established.

LOAEL

Parental: 128-175 mg/kg bw/day (1750 ppm).
Pups: 175 mg/kg bw/day (1750 ppm).

2-generation
study

OECD 416
GLP
Rats COBS CD
from Charles
River (Michigan).
Purity 94.5%
12 males + 24
females for each
group dosing
0, 500, 1500 and
5000 ppm
equivalent to:
= males: 0, 30,
89, 325
mg/kg b.w/d
= females: 0,
45, 130, 442
mg/kg b.w/d

Not acceptable
(provided as
additional

FO parents

Schardein,

Mortality:
= [In males 1, 1, 0 and 1 in the control, 500, 1500 and 5ppfh groups

respectively.
= In female: 2, 1, 0, and 1 in the control, 500, 13G@ 5000 pm groups
respectively.
Examined macroscopically, they exhibited differdasions that include
congestion and oedema in the lungs, emaciatiomlerlyer.
5000 ppn{statistically significant):
= \Bodyweight:
- Week 14 (termination of the pre-mating period):males (11%) ar
females (20%)
- Week 34: males (10%) and females (25%).
= |Bodyweight gain:
- Week 14 (termination of the praating period): in males (16 %) 3
females (20%)
- Week 34: males (14%) and females (41%).
= JFood consumption in males (8%) and females (24%).

1500 ppn{statistically significant):

= IBodyweight (6.8%) in males ankbodyweight gain (9 and 10% in ma
and females respectively) at termination of the-mpeting period (wee
14).

= JFood consumption in males (7%) and females (10.26%)

Organs weight modifications:
= | Absolute weight of testes (7.9%). No statisticalignificant and no dos

J.L., 1982

effect relation.
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information)

Deviations: room

500 ppm:
No toxicologically relevant effects.

temperature  wa
not recorded or

" Reproductive parameters

three days during
the study. The

study lacked data = Statistically significant decrease in the no. @&lpups at birth of the F

of the evaluation
of precoital inter-

) = The fertility indices and sperm parameters were affected by th
treatment of acetochlor.

litter at 5000 ppm. This value did not fall intcetlhange of the historic
control.

val, gestation

F1 pups

length, primordial
and small growing
follicles, mean no
of cycles and
cycle length, no
implantations,

whole litter losses
developmental

landmarks, eye

opening, uppe
incisors eruption
pinna  unfolding
and sex ratio.

5000 ppm:

= | Mean pup body weight on lactation period day 24 F&a(41.32 an
42.54% for males and females respectively) and BXt65 and 37.06
for males and females respectively).

= | Organs weight modifications (statistically signiit) in the F1
generation:
- Males: kidney, brain, heart and testes.
- Females: kidney, spleen and brain.

1500 ppm:
= T The weight of ovaries in the F1b generation.

500 ppm:
= | The weight of pituitary in females and testes ales.

F1 parents

Mortality: One animal dosed with 5000 ppm.

5000 ppn{statistically significant):
= | Bodyweight:
- Week 14: males (19.06%) and females (33.42%).
- Week 33: males (39%) and females (34%)
- Week 51: males (23%) and females (26%).
- Week 74 (end of the study): males (19%) and fem@&%o).
= |Bodyweight gain:
- Week 51: males (20%) and females (43%)
- Week 74: males (13%) and females (51%)
= {Food consumption in males (14.23%) and female9D&26).
Histopathological finding:
= Nepbhritis in 8/10 femalegs 0/10 control.
Organ weights modification:
= lAbsolute weight of the heart, brain, spleen (inhbsgxes), pituitary an
testes (in males), ovaries (in females).
= TAbsolute weight of thyroid (in females).
= T Relative weight of brain, kidney and liver (in bagbxes), adrenals
males) and thyroid (in females).
1500 ppn{statistically significant):
= | Bodyweight:
- In females during the pnexating period of F2a (8.3%) and H
(9.35%) and at termination (11.42%).
- In males no statistically significant (7.2 %) amdniales (8.3%) by th
end of premating (week 51).
= | Bodyweight gain
- In females reduced slightly during gestation of F2b
- In males (6.4%) and females (9.4%).
No changes were observed for the lactation period.
Organ weights modification:

= T Relative weight of the liver in both sexes a#hdrelative weight o
pituitary in males.

= | Absolute weight of ovaries and spleen in females.
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500 ppm:
Organ weights modification:

= | Absolute and relative weight ovaries (in females) gituitary (in males
and! relative weight of heart, adrenals and spleem@tes).

Reproductive parameters

The fertility indices and sperm parameters wereafigicted by the treatmen
of acetochlor.

F2 pups

5000 ppm:
= | Bodyweight since the beginning until at terminatiof the lactatio
period for F2a and F2b:
F2a:
-Days 0-14: 10.77-35.85%
-Day 21 (termination): 45.3 and 48% for males and fema
respectively
F2b:
-Days 4-14: 11.65-32.22%
-Day 21 (termination): 42.68 and 43.56% for malesd demale
respectively
* In males,T weight brain andl weight spleen and pituitary in the F
generation (statistically significant).

1500 ppm:
= | Mean bodyweight at termination of the lactationipegr(day 21) for F24
no statistically significant (7 and 12.07% in malesxd female
respectively) and F2B statistically significantritales (13.44 and 12.87
in males and females respectively).

500 ppm:
= | The weight of pituitary in males F2B (statistigadlignificant). No dose
effect relation.

NOAEL and LOAEL

NOAEL

Parental: 30-45 mg/kg bw/day (500 ppm).

Pups: 130 mg/kg bw/day (1500 ppm).
Reproductive: 89-130 mg/kg bw/day (1500 ppm).
LOAEL

Parental: 89-130 mg/kg bw/day (1500 ppm).
Pups: 442 mg/kg bw/day (5000 ppm).
Reproductive: 325-442 mg/kg bw/day (5000 ppm).

Developmental
toxicity

Rats Crl:CD (SD)
BR VAF/plus from
Charles River
(Michigan)
Guidelines: Not
specified.

GLP

Generally meets
requirements of
OECD 414
Purity: 91.4%

25 females
dose/Group

Maternal Toxicity

Mortality: The survival was 100% in all groups.

400 ma/kg bw/day

Mean bodyweight gain during treatment (dag®-was decrease (30% |
than controls) and gestational weight gain (day20P-adjusted for grav
uterine weight was approximately 50% less thanrotg1(53.48%).

Clinical signs: Matting and/or stamg of the anogenital region (13/2
excessive salivation (3/25), hydronephrosis (2/8®)ttled kidneys (1/25) ai
yellow creamy material in the intestine (1/25).

200 ma/kg bw/day

Clinical signs Matting and/or staining of the anogenital regi@®25)
hydronephrosis (1/25).

50 mg/kg bw/day

Clinical signs: Matting and/or staining of the aradal region (9/25),
hydronephrosis (1/25).

Rodwell,
D.E.; 1980
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0, 50, 200 y 400

Reproductive parameters

mg/kg bw/day
Vehicle: Mazola
corn oil

The no. of corporea lutea, total implantations t poplantation loss, viable
foetus the fetal sex distribution in all groups &eompared to the control

group.

Volume: 10
mL/kg

Foetal toxicity

Study acceptable

400 mg/kg bw/day

= | Bodyweight, slight to moderate, (8%) although nd#tistically
significant.

= Malformation: dwarfism observed in five fetusesoime litter (1.9%. This
finding was considered of genetic origin sincedtwrred in several fetu
in a single litter. The incidence for dwarfism féfito the range of th
historical control (0-1.9% incidence in foetused @rt.3% incidence in th
litters).

200 ma/kg bw/day
= Malformation: dwarfism observed in two fetuses meditter (0.7%).
50 mg/kg bw/day:No toxicologically relevant effects

NOAEL and LOAEL

NOAEL

maternal: 200 mg/kg bw/day.
developmental: 400 mg/kg bw/day
LOAEL

maternal: 400 mg/kg bw/day.

Developmental

Maternal Toxicity

toxicity

Rats Crl:CD (SD)
BR VAF/plus from
Charles River

OECD 414

GLP

Purity: 90.5%

25 females
dose/Group

Oral (Gavage)

0, 40, 150 and 60(
mg/kg bw/day
Vehicle: corn oil
Volume: 10 mL/kg
Study acceptable

600 ma/kg bw/day

Mortality: Two females were sacrificed towards the end & tleatmer
period with piloerection, hunched posture, weight loss and gengoal
condition.

{Bodyweight (10-12%) during 9-20 dayspodyweight gain, statistical (6@
during 6-9 daysd food consumption (19-16%) during 6-9 days dahdhe
water consumption (52-22%) between 6-15 days.

Clinical signs salivation post dosing (23/25), brown staine®%J/ hair losg
urogenital stained, pilo-erection and reduced todg post dose.

150 mag/kg bw/day

Clinical signs: salivation post dosing (25/25),\wrostained (14/25).

40 ma/kg bw/day

Mortality: 1 female revealing perforated oesophagus indigathtubatiof
error.

Clinical signs: salivation post dosing (15/25), wrostained (7/25)

Control

Mortality: 1 female revealing perforated oesophagdicating intubation
error.

Reproductive parameters

No effect on the litter size and sex ratio.
600 ma/kg bw/day
= TNumber of post-implantation losses statisticallgn#ficant (7.6vs 3.4
controls) but was in the range of the historicaitoals (3.8-10.3).
= TEarly embryonic deaths statistically significant§@s 0.2 controls) an
total embryonic deaths (1u&0.3 control) but fell into the ktorical contro
values (0.4-1.1 and 0.5-1.3or early and total embryonic deat
respectively).

Brooker A.J
et al., 1989a

162



CLH REPORT FOR ACETOCHLOR

Foetal toxicity

600 ma/kg bw/day

= | Bodyweight foetal (7.12%), statistically signifita

= T Incidence of total skeletal anomalies (36.7@4)5) slightly higher tha
control historical (13.2-29.2%).

= Increase in the number of reduced ossificatiorissizdlly significant o
sacrocaudal vertebral arches. The incidence (21fél8lightly abovethe
range of historical controls (12.7-20.5%).

» Increase statistically significant of total variasternebras (91.8+14.8s
70.4+29.3 control).

150 mg/kg bw/day

= 1 Incidence statistically significant in the numbéreduced ossification
sacrocaudal vertebral arches. The incidence (16f@lonto the range ¢
historical controls (12.7-20.5%).

Table 50.7: Incidence of skeletal anomalies

Historical Dose (mg/kg bw/day)
control 0 40 | 150| 600
Skeletal anomalies (%) 13.2-29.2 133 1y5 23.1 7 36.
Reduced/no. ossification (% 9.6 135 185 23%.0
Shortened /absent ribs (%) 15 24 23 7/

Reduced ossification
sacrocaudal vertebral arches 12.7-20.5 74| 135 169 21J
(%)

Reduced ossification (n)

-head bones

-cervical vertebral arches
-lumbar vertebral arches

-sacrocaudal vertebral arches
* p<0.05

** p<0.01

11 12

moow
R ORrOo
o
N

7 22* | 26**

NOAEL and LOAEL

NOAEL

Maternal: 150 mg/kg bw/day.
Developmental: 150 mg/kg bw/day
LOAEL

Maternal: 600 mg/kg bw/day.
Developmental: 600 mg/kg bw/day

Developmental

Maternal Toxicity

Adam, G.P.;

toxicity

Rabbits New
Zealand White

OECD 414
GLP
Purity: 94.2 %

Mortality: Survival was 100% in all study groups.

190 mag/kg bw/day

{Bodyweight (7.18 %) at gestation day 19 and of bwdight gain at
gestation days 7-19 (80%).

Clinical signs: Hair loss in some animals.

{Bodyweight (7.18 %) at gestation day 19 and of bwdight gain at
gestation days 7-19 (80%).

1986

20 females
dose/Group

Reproductive parameters

Orally by gastric
intubation.

No effect on the viable and death fetus, early latel embryonic resoptions

implantation sites, corporea lutea, sex ratio avst pnplantation.

D

0, 15, 50 and 190

Foetal effects

mg/kg bw/day

Vehicle: corn oil
Volume: 0.5 mL/kg
Study acceptable

There was no obvious treatment-relationship orirtbielence and distributio
of malformations and/or variations. The total numblemalformations was 6
4, 8 and 7 when dosed with 0, 15, 50 and 190 mbikfglay, respectively,
Developmental variations occurred with similar freqcy in each stud

=

group, including the vehicle control group.

165



CLH REPORT FOR ACETOCHLOR

NOAEL and LOAEL

NOAEL
Maternal: 50 mg/kg bw/day.
Developmental: 190 mg/kg bw/day

LOAEL
Maternal: 50 mg/kg bw/day

Developmental

Maternal Toxicity

Brooker A.J

toxicity

Rabbits New
Zealand White

OECD 414
GLP

Purity: 90.5%
16 females
dose/Group

Orally by gastric
intubation.

300 ma/kg bw/day

Mortality: Three females, oneias sacrificed following intubation error. T
second was sacrificed on day 11 with restricted enmnt of the hind limb
The third one was found dead on day 19 of gestaifter aborting on th
previous day.

Statistically significant.Bodyweight gain during days of gestation 6-8 &
food consumption (31.2%) during 6-9 days of gesta6-7.

Clinical signs: Hair loss in some animals.

100 ma/kg bw/day

Mortality: one female was found dead on day 26 raftborting on the
previous day.

et al., 1989b

d

0, 30, 100 and 30(

Reproductive parameters

mg/kg bw/day

No treatment effects

Vehicle: corn oil
Volume: 1 mL/kg

Foetal effects

Deviations:
Reduced number
pregnant (only 16)

This study is
considered
acceptable to

There was no obvious treatment-relationship orirtbielence and distributio
of malformations, anomalies and/or variations. Theal number of
malformations was 4, 1, 5 and 3 when dosed witB00,100 and 300 mg/k
bw/day, respectively. The gross/visceral anomaliese 7, 8, 6 and 7 in th
dosing groups of 0, 30, 100 and 300 mg/kg, respalgtiand the numbers @
skeletal anomalies were 24, 19, 17 and 14 withéngitoups dosed with 0, 3
100 and 300 mg/kg acetochlor. Developmental vamati occurred with
similar frequency in each study group, including tiehicle control group.

=0« =

J

provide
additional

NOAEL and LOAEL

information.

NOAEL
Maternal: 100 mg/kg bw/day.
Developmental: 300 mg/kg bw/day

LOAEL
Maternal: 300 mg/kg bw/day.
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4.11.1 Effects on fertility

4.11.1.1 Non-human information

The effects of acetochlor on fertility have beevestigated in three multigeneration studies in: rats

In the first two generation study (Milburn, 200parental toxicity was evident by reduced body
weight, body weight gain as well as reduced foodsamption of FO and F1 males and females
during pre-mating period and FO and F1 femalesnduearly gestation and lactation periods, at the
dose of 1750 ppm, often coinciding with a decreafstbod consumption. F1 females showed a
decrease in the bodyweight and bodyweight gain wdesed with 600 ppm between weeks 1-2
and 4 of the pre-mating treatment period.

At 1750 ppm, relative weights of kidney, liver, brand thyroid were significantly increased for FO
and F1 parental males and females. Relative ovargaghts were decreased for FO and F1 females,
and relative uterus weight for FO. Relative epidiyes and spleen (females) weights were
increased for F1 as compared to controls. At 600 pglative liver weights were increased for FO
parental males and for F1 parental males and fenaald increase of relative thyroids (both sexes)
and kidneys (females) weights for FO. No grossttneat-related histopathological changes in these
tissues were found.

Histopathological evaluation revealed treatmeratezl incidences of benign proliferative lesions
(focal epithelial hyperplasia and polypoid adenomaghe epithelial lining of the ethmoid region
of the nasal cavity in FO and F1 adult animalsixéeg 1750 ppm of acetochlor and in F1 animals
at 600 ppm. Although no clear evidence of maligrdr@nge was apparent, the animals were just
over 4 months of age and had been exposed to at@tdor approximately 18 weeks (F0) or 25
weeks (F1) when these lesions were observed. Mlhyinrecrease of brown pigment (lipofuscin)
was observed in the olfactory mucosa, in malesfanthles of both FO and F1 animals receiving
600 and 1750 ppm and in FO and F1 females receR@@gppm acetochlor, mainly in the lamina
propria and occasionally in the basal epithelium.

Pup toxicity was manifested by a significant decrease in tliglveight and bodyweight gain of
F1 pups of both sexes at 1750 ppm in the 22-29 tagsval. F2 litters of both sexes showed a
significant decrease of bodyweight and bodyweighh drom the day 15 at the dose of 1750 ppm
and from day 22 to 29 at the dose of 600 ppm. iLitteight decreased for F1 litters from 600 ppm
and for F2 litters at 1750 ppm.

Increase of relative brain weight, statisticallgrsficant in males of F1 pups at 1750 ppm and in
both sexes in F2 pups at 600 and 1750 ppm. Meavluabsspleen weights were decreased in F1
males at 1750 ppm and in both sexes of F2 pupstht 00 and 1750 ppm. There was also
reduction on the relative weight of spleen at 6pthpn F2 females. Mean absolute thymus weights
of both sexes were also decreased in F2 pups diighest dose level, but not relative weight. No
macroscopic changes were reported.

At the dose of 1750 ppm sonmreproductive parameters were affected; the mean no. of
implantations was reduced in FO and F1 femdlesaddition, the mean number of live pups on
postnatal day 1 decreased in a dose related mamneosth F1 and F2 litters with statistically
significance at 1750 ppm in F2 litter. The mean hanof live+dead pups per litter was statistically
significantly lower in F1 at 1750 ppm and also i2 ligters from 600 ppm. These findings were
considered possible evidence of fetal losses. Btadtsurvival was not affected by treatment.

At 1750 ppm, vaginal opening was delayed in Fleritand the anogenital distance in males
decreased significantly in F2 litter. However, sperm data and morphology remained unaltered.
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Based on these resultgparental and pup NOAEL of 200 ppm (average of 20-22 mg/kg bw/day
in males-females) can be established based ontredwd bodyweight, changes in the weight of
some organs and the occurrence of nasal hypermasigolypoid adenomas at the dose of 600
ppm (average of 61-68 mg/kg bw/day in males-fenm)afeparental as well as the reduction of total
litter weight and brain changes in pups occurredbae level of 600 ppm.

The NOAEL for reproduction toxicity can be established at dose leveb80 ppm (average 68
mg/kg bw/day in females) based on the variatiosarhe reproductive organs and the decrease of
the mean no. of implantations and the number @f iups on postnatal day 1 at dose level of 1750

ppm.

In the second two generation study (Willoughby, 99&cetochlor, at the dose level of 1750 ppm
(average of 128-175 mg/kg bw/day in males-female®)duced a parental toxicity in both FO and
F1 parents manifested by a decrease of the bodktydigdyweight gain and food consumption in
the pre-mating period, as well as bodyweight raduacat initial of gestation and lactation periods
and at the moment of sacrifice (only in FO) andreased bodyweight gain in F1 during gestation.

At 1750 ppm in FO there was an increase in theivelaveight of kidney and spleen (females),
heart (males) and brain and liver (both sexesjhistsame dose level in F1 there was an increase in
the relative weight of spleen (females) epididymsidestes and seminal vesicles (males) and brain,
kidney and liver (both sexes) and a decrease irelhéve weight of thymus (males).

Based on these results, it can be establishgdrental NOAEL of 175 ppm (average of 14-17
mg/kg bw/day in males and females respectively).

Pup toxicity was manifested at 1750 ppm; mean gy bveights were reduced on lactation day 21
in F1/F2 pups. No effects on pup survival, birthighe, gross abnormalities or other offspring
parameters were observed. Based on these reseilOREL for pups can be established &75
ppm (average of 17 mg/kg bw/day in females).

It cannot be establishedreproductive NOAEL since many of the reproductive parameters were
not evaluated

In the third two generation study (Schardein, 19&2gtochlor, produceparental toxicity at the
dose of 5000 ppm manifested by the decrease of the bodyweight amdiveeight gain at
termination of the premating period in FO y F1 gatien. Decrease in food consumption was also
reported At this same dose level some significant variationsbsolute/relative organ weights were
observed in F1 parents (e.g., testes, ovariespithyliver, kidney) and the incidence of chronic
nephritis was increased in F1 females (8/10 vs0 @%amined). There were no treatment-related
effects on survival or clinical signs of toxicitAt 1500 ppm mean parental premating body
weights were slightly reduced compared to contfotsboth FO and F1 parents. In both F1 sexes,
the relative weight of liver increased at this ddsefemales, the absolute weight of ovaries and
spleen decreased. AD0 ppmthere was a decrease in the absolute and relagight of ovaries.
Based on these results, tN©OAEL for parental toxicity can be established 800 ppm (30-45
mg/kg bw/day in males and females respectively).

The offspring toxicity was manifested at the do$e5000 ppm by decreasing bodyweight at
termination of the lactation period (day 21), sttatal changes in the weight of the organs and
decrease in the number of live Flb pupk effects on pup survival, birth weight, gross
abnormalities or other cesarean offspring paramete observed. Based on these results, the
NOAEL for pup toxicity can be established B500 ppm(130 mg/kg bw/day).

The NOAEL for reproduction toxicity can be established at dose level 500 ppmbased on the
the decrease in the number of live F1b pups (aeeg®g9130 mg/kg bw/day in males and females
respectively).
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4.11.1.2 Human information
No information available
4.11.2 Developmental toxicity

4.11.2.1 Non-human information

The developmental toxicity of acetochlor has bewrestigated in rats (2 studies) and rabbits (2
studies).

In the first developmental rat study (Rodwell, 1984 the top dose (400 mg/kg bw/day), marked
maternal toxicity was observed, manifested by aredse of bodyweight gain (30%) during
treatment (days 6-20) and reduction of gestatisregiht gain (days 0-20) approximately 50% less
than controls. Excessive salivation at this dosellépost-dosing in 3 females in one occasion) and
increased frequency of urogenital staining (139,65 at 400, 200, 50 mg/kg bw/day and control,
respectively) and hydronephrosis (2, 1, 1, 0 at 200, 50 mg/kg bw/day and control, respectively)
were also observed. There were no treatment-reédfedts on survival or cesarean parameters. The
NOAEL for maternal toxicity was200 mg/kg bw/day

No developmental toxicity was observed in this gtughly a slight but not statistically significant
reduction in mean fetal weight (8%) was observedha top dose (400 mg/kg bw/day). At this
dose, the only malformation noted was dwarfism,eoled in five foetuses from the same litter.
This finding was considered of genetic origin anéeil within the range of the historical control.
The NOAEL for developmental toxicity can thus be considerd@0 mg/kg bw/day

In the second developmental rat study (Brooket.efif89a). There were two deaths at 600 mg/kg
bw/day. At the same dose level, several findingsewabserved as clinical signs of toxicity (hair
loss, urogenital stained, pilo-erection, excesssadivation and reduced body tone post-dose),
decrease of bodyweight (10-12%) during 9-20 dagduced statistical bodyweight gain (62%)
during 6-9 days, decrease food consumption (19-1@3inhg 6-9 days and a marked increase of
water consumption (52-22%) between 6-15 days. N@AEL for maternal toxicity was
150 mg/kg bw/day The NOAEL for developmental toxicity can be established 460 mg/kg
bw/day based on the statistically significant reductidntiee mean foetal weight (7.12%) and
increase within the range of historical controlseafly resorptions/dam (0.8 vs. 0.2, controlshltot
resorptions/dam (1.0 vs. 0.3, controls) and in@&eals postimplantation losses (7.696. 3.4%,
controls) at 600 mg/kg bw/day. The increase initfiddence of skeletal anomalies, produced at
doses of 150 and 600 mg/kg bw/day, such as increadslee incidence of reduced ossification
sacrocaudal vertebral arches or total variant eteas (only at 600 mg/kg bw/d), was slightly
above the range of historical control only at 60@/kg bw/day. Only at 600 ppm there was
evidence of teratogenicity.

In the first developmental rabbits study (Adam, @&t the top dose (190 mg/kg bw/day) maternal
toxicity was observed, manifested by bodyweight1056.18%) observed at gestation day 19 and
decrease of body weight gain (80%) over the peoibdays 7-19 of gestation. TIMOAEL for
maternal toxicity can be established &0 mg/kg bw/day. There were no observed treatment
effects on cesarean parameters and on the incideindetal variations or malformations. The
NOAEL for developmental toxicity in the rabbit can thus be considered to be grethizn
190 mg/kg bw/day

In the second developmental rabbits study (Broakeal., 1989b), theNOAEL for maternal
toxicity can be established B0 mg/kg bw/daybased on the body weight loss observed at the top
dose level (300 mg/kg bw/day) at gestation daysa@eéBthe decrease of food consumption over this
period. No developmental toxicity was observedhis tstudy. TheNOAEL for developmental
toxicity in the rabbit can thus be considered at I886tmg/kg bw/day
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4.11.2.1 Human information

No information available
4.11.3 Other relevant information
No data available.

4.11.4 Summary and discussion of reproductive toxiy

Fertility

In a two-generation study in rats (Milburn, 200t)e number of live plus dead pups per litter
decreased significantly from 600 ppm in F2 littefhis effect also accurred in F1 litters at 1750
ppm. At this dose level a significant decreasehanriumber of implantations in FO and F1 females
and in the number of live pups on postnatal day B2 litters was observed. Significant changes in
the weight of some reproductive organs were alsa sleiring the study. A decrease in the absolute
weight of the ovaries was observed from 200 ppRQiparents and at 1750 ppm in F1 parents. Left
epididymis absolute weight decreased at 600 ppQiparents. At 1750 ppm decreased relative
weight of ovaries and uterus and decreased abswoleiight of uterus, epididymides, testes and
seminal vesicles were observed in FO parents. Iparénts at 1750 ppm it was observed increase in
the relative weight of epididymis and decreaseharelative weight of ovaries and in the absolute
weight of right epididymis, testes and seminal elesi. However, these findings occurred in
presence of maternal toxicity from 600 ppm mandddby bodyweight reduction, changes in the
weight of some organs and occurrence of nasal pigma and polypoid adenomas.

In other two-generation study in rats (Willoughk}989), considered not acceptable due to
guideline deviations, significant changes in theghkof some reproductive organs were observed
at 1750 ppm in F1 parents such as increase iretagve weight of epididymides, seminal vesicles

and testes. These variations, in presence of natéwricity, were not observed in FO parents.

Something similar occurred in another two genematstudy in rats (Schardein, 1982), also

considered not acceptable, in which a decreasherabsolute weight of testes at 5000 ppm and
ovaries at all dose levels were observed in Flpsuteut not in FO parents. There was a significant
decrease of the number of live pups at birth ofRhb litter out of the historical control range at

5000 ppm. However, maternal toxicity was observesllalose levels in this study.

No evidence was adduced from the available reptodutoxicity data to support classification due
to fertility impairment.

Development

In a developmental toxicity study in rats (Brooktral., 1989a), an increase in the number of post-
implantation losses and in the early/total resortiwere observed at 600 mg/kg bw/d though both
effects fell into the range of historical controfd. this same dose level there was a decreasesof th
foetus weight and an increase slightly above tlséohical controls in the incidence of the skeletal
anomalies and in the incidence of reduced ossificatacrocaudal vertebral arches. This last effect
also occurred at 150 mg/kg bw/d but in this casevildue fell into the range of historical controls.
The incidence of variant sternebras also signitigancreased at 600 mg/kg bw/d. However, these
developmental effects at 600 mg/kg bw/d occurregrasence of maternal toxicity manifestested
by mortality, clinical signs of toxicity and decssaof body weight, body weight gain and food
consumption.

In a developmental toxicity study in rats (Rodw@&®80) dwarfishm was observed in one litter at
400 and 200 ppm but the incidence fell into thegeanf historical controls. No treatment-related
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effects were observed in other two developmentgicity study in rabbits (Adam, 1986 and
Brooker et al., 1989b).

Other effects indicating developmental toxicity eabserved in offspring of a 2-generation study
in rats (Milburn, 2001). Toxicity was manifested significant decrease of live plus dead pups in
F1 litters at 1750 ppm and in F2 litters from 6Qfhrpand also a reduction in the number of live
pups at 1750 ppm in F2 litters. It was also obsgatel 750 ppm a delay of the vagina time opening
in F1 pups and a reduction in the anogenital degan males in F2 pups. There were significant
variations of the litter weight in F1 pups from 6ppm and in F2 pups at 1750 ppm and organ
weight variations, bodyweight and bodyweight gagductions in F1 pups at 1750 ppm and in F2
pups from 600 ppm. These findings occurred in preseof maternal toxicity from 600 ppm
manifested by bodyweight reduction, changes inwtbigght of some organs and the occurrence of
nasal hyperplasia and polypoid adenomas.

Besides, in a two generation toxicity study in &shardein, 1982), considered not acceptable, a
significant decrease in the number of live pupbidh of the F1b litter out of the historical cooitr
range was observed in presence of maternal toxicity

None of the studies showed any concern malformsitenmd the observed foetal findings were
considered to be a secondary non specific consequeinthe maternal toxicity and not a direct
effect on development. Acetochlor is not consideegdtogenic to rats and rabbits.

4.11.5 Comparison with criteria

According to the classification criteria in secti®7.2.1.1, Annex | CLP:Substances are classified
in Category 1 for reproductive toxicity when theg &nown to have produced an adverse effect on
sexual function and fertility, or on developmenhumans or when there is evidence from animal
studies, possibly supplemented with other inforomatio provide a strong presumption that the
substance has the capacity to interfere with repodidn in humans. The classification of a
substance is further distinguished on the basiswbtther the evidence for classification is
primarily from human data (Category 1A) or from auail data (Category 1B).

The classification of a substance in this Catedakyis largely based on evidence from humans.

The classification of a substance in this Cated®yis largely based on data from animal studies.
Such data shall provide clear evidence of an adveffect on sexual function and fertility or on
development in the absence of other toxic effectd, occurring together with other toxic effects
the adverse effect on reproduction is considerddmbe a secondary non-specific consequence of
other toxic effects. However, when there is medt@ninformation that raises doubt about the
relevance of the effect for humans, classificatio€@ategory 2 may be more appropriate.

Substances are classified in Category 2 for repotigia toxicity when there is some evidence from
humans or experimental animals, possibly suppleademiith other information, of an adverse

effect on sexual function and fertility, or on depeent, and where evidence is not sufficiently
convincing to place the substance in Category Heficiencies in the study make the quality of
evidence less convincing, Category 2 could be tbeemappropriate classification. Such effects

shall have been observed in the absence of otlxér &ffects, or if occurring together with other

toxic effects the adverse effect on reproductionoissidered not to be a secondary non-specific
consequence of the other toxic effects”.
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Comparison with classification criteria for reproductive toxicity (sexual function and fertility)

According to CLP Regulation (section 3.7.1.3 of Arn), any effect of substances that has the
potential to interfere with sexual function andtildy has to be regarded for a classification for
reproductive toxicity. This includes, but is namnied to, alterations to the female and male
reproductive system, adverse effects on onset bérfyy gamete production and transport,
reproductive cycle normality, sexual behaviour, tiléy, parturition, pregnancy outcomes,
premature reproductive senescence, or modificationsther functions that are dependent on the
integrity of the reproductive systems.

Main effects on fertility were observed in the Zigeation study in rats (Milburn, 2001) at 1750
ppm but also at 600 ppm:

- Decrease in the number of live plus dead pups B6thppm in F2 litters and at 1750 ppm
in F1 litters. At 1750 ppm, decrease in the nundfe@mplantations in FO and F1 females
and in the number of live pups on postnatal day B4 litters.

- Changes in the weight of some reproductive organs.

However, these data don’t warrant classificatianféatility for the following reasons:

- All other fertility parameters, such as mating,tifdy and pregnancy indices, were not
altered by the administration of acetochlor, inahgd sperm parameters. Therefore,
acetochlor hasn’t the capacity to interfere withrogluction.

- All remarkable effects occurred in presence of mmatetoxicity manifested by bodyweight
reduction, changes in the weight of some organgstadccurrence of nasal hyperplasia and
polypoid adenomas from 600 ppm. Therefore, thestlitie effects are likely to be a
secondary non-specific consequence of generalitpxand not a direct consequence of
administration of acetochlor.

Overall, the results show that acetochlor doesaffect fertility or reproductive performance. No
effects providing sufficient evidence to causerargj suspicion of impaired fertility were observed
in the absence of marked parental toxicity.

Criteria for DSD are very similar to the CLP criterTherefore, the MSCA concludes that based on
data available, comparing these data with the agleglassification criteria, there is not suffidien
and convincing evidence for classifying acetocliwrits effects on fertility according to both CLP
and DSD.

Comparison with classification criteria for reproductive toxicity (development)

Adverse relevant effects on development regardesigasficant and biologically relevant were the
following:

- Increase slightly above the historical controlstie incidence of reduced ossification
sacrocaudal vertebral arches and in the skeletahalies, increased incidence of variant
sternebras and foetal weight reduction observe@08t mg/kg bw/d in the teratogenicity
study in rat in presence of maternal toxicity (Beeoet al., 1989a).

- In a two-generation study in rat (Milburn, 2001¢cdease of live plus dead pups in FL1 litters
at 1750 ppm and in F2 litters from 600 ppm and c&dua in the number of live pups at
1750 ppm in F2 litters. It was also observed at0lgm a delay of the vagina time opening
in F1 pups and reduction in the anogenital distanamales in F2 pups. Decrease of litter
weight, bodyweight, bodyweight gain and organ weigdriations were observed in pups
from 600 mg/kg bw/d. All these findings were seenpresence of maternal toxicity
manifested by bodyweight reduction, changes in weeght of some organs and the
occurrence of nasal hyperplasia and polypoid adesdnom 600 ppm.
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- In another two generation toxicity study in ratsci{&dein, 1982), considered not
acceptable, a significant decrease in the numbévepups at birth of the F1b litter out of
the historical control range was observed in preseaf maternal toxicity.

However, these data don’t warrant classificatiandievelopment.

According to section 3.7.2.4 of CLP Regulation #mel ECHA Guidance on the Application of the
CLP Criteria, in the interpretation of the develaprtal outcome to decide classification for
developmental effects it is important to considee tpossible influence of maternal toxicity.
Adverse developmental effects after acetochlortireat were observed at doses with marked
maternal toxicity (i.e. mortality, clinical signepdyweight reductions, food consumption decrease,
variations in organ weights, occurrence of nasgkehglasia and nasal adenomas). The MSCA is of
the opinion that these reproductive effects camdgarded as irrelevant for classification due to
severity of overall toxicity since they are a setany consequence of this marked maternal toxicity.

Severity of the effects observed is not sufficiemtdeem a classification of acetochlor due to
development impairment. Criteria in section 3.7.2 ghy thatClassification is not necessarily the
outcome in the case of minor developmental changhsn there is only a small reduction in
foetal/pup body weight or retardation of ossificati when seen in association with maternal
toxicity”. Section 3.7.2.4.2 of CLP Regulation says tizlassification shall be considered where
there is a significant toxic effect in the offsgyine.g. irreversible effects such as structural
malformations, embryo/foetal lethality, significapbst-natal functional deficiencies™All the
effects occurred at doses that caused marked raatexicity as it has been explained above.

Besides, reproductive effects were seen only ingpeeies. They were observed in rat but not in
rabbit.

As no evidence from animal studies is available,classification for acetochlor due to
developmental toxicity is not necessary. Categotig Aot considered since the effects were not
sufficiently severe and occurred at doses in p@seh marked maternal toxicity. Criteria for DSD
are very similar to the CLP criteria. Thereforegtachlor does not require classification for
developmental toxicity

4.11.6 Conclusions on classification and labelling

Fertility

Directive 67/548/EEC: A classification is not requied
CLP: A classification is not required

Development

Directive 67/548/EEC: A classification is not requied
CLP: A classification is not required
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412

412.1

Other effects

Non-human information

4.12.1.1 Neurotoxicity

Table 51: Summary table of relevant neurotoxicity studidg values for NOAEL/LOAEL are
provided for information only. They have been adrbg a PRAPer Expert Meeting).

Method Main results Reference
Acute neurotoxicity | 1500 mg/kg bw Kilgour, J.D.,
study in rats Mortality: One male was found dead on day 2 attgtuo the acute toxicity 2001a
Oral route by gavage of the substance.
Specie: Wistar- Clinical signs of toxicity: On day 1 it was obsedvalecreased activity ([L
derived rats female), chromodacryorrhea (1 female), hunchedupes(c5 males and 6
(Alpk:AP:SD) females), hypothermia (1 female), laboured breatliih male), piloerectio

(7 males and 10 females), reduced splay reflexe(afe), sides pinched (1

Guideline : OECD
424

GLP: Yes
Purity: 94,7%
Groups: 10/sex/dose

Dose levels: 0, 150,
500, 1500 mg/kg bw

Study acceptable

male), signs of salivation, stains around the md8timales and 4 female
and the nose (4 animals/sex) and upward curvatiuteeospine (1 female
Almost all animals recovered by day 8, but a fewspnted slight reduce
splay reflex until day 15.

Body weight development and food consumption

! Bodyweight gain statistically significant in mal€22.74% on day 8
and females on day 1 (35.46%), 8 (28%) and 15 @28)7

{ Food consumption in both males and females (8tatily significant at
week 1 that returned to normal in week 2).

Functional Observational Battery (FOB):
Lower hind-limb grip strength on day 15 in fema(e#l individual values
within the range of historical control values).

Motor activity

= Statistically significant decrease in females ory dawith respect ta
control values (56%).

= Statistically significant increase in females ony da with respect tg
control values (28%).

500 mga/kg bw

Mortality: No deaths.

Clinical signs of toxicity: Piloerection (2 fema)eand stains around the nos
(2 males) on day 1 only.

Bodyweight development and food consumption:

| Bodyweight gain at the end of the study (2.45%nades and 23.26% i
females) but no statistically significant.

{ Slightly of food consumption in males in week attheturned to norma
in week 2.

Functional Observational Battery (FOB): No effects.

Motor activity
= Statistically significant decrease in females ory dawith respect ta
control values (30%).

150 ma/kg bw
Mortality and clinical signs of toxicity: No deathsid no clinical signs were
detected.

Bodyweight development and food consumption:

T Bodyweight gain at the end of the study in ma#e62%) and identical
gain in females but no statistically significant.

No data about food consumption.

Functional Observational Battery (FOB): No effects.

D
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NOAEL

The NOAEL was150 mg/kg bwbased on dose relation decrease in m
activity on day 1 and reduction on bodyweight gaifiemales at 500 mg/k
bw.

Otor

Subcronic (90 days) | 1750 ppm Kilgour, JD,
neurotoxicity study | Body weight development and food consumption 2001b

in rats

Oral females (weeks 2, 3 and 4).
Specie: Wistar rats | = | Bodyweight gain statistically significant in mal@9.47%) and females
(Alpk:AP:SD) (30.95%) in week 2.

Guideline : OECD
424

GLP: Yes
Purity: 94,7%
Groups: 12/sex/dose

Dose levels: 0, 200,
600 and 1750 ppm

= | Bodyweight statistically significant in males (vwse2 and 3) and i

= | Food consumption slightly in males. This reductivas statistically
significant in males at several time points (we2k6, 10, 11 and 13).

Functional Observational Battery (FOB):

= Statistically significant decrease in hindlimb grirength by 449% in

males during % week. However, this effect was absent at latere fim

points, was not seen in females and is thereforsidered not to be
related to treatment with acetochlor.

D

equivalent to:

Study acceptable

Males: 0, 154
47.6, 139 mg/k
bw/day
Females: 0, 18.3
55.9, 166.5 mg/kd
bw/day

NOAEL

The NOAEL in males and females wa®0 ppm(equivalent to 47.6 and
55.98 mg/kg/day for males and females, respeciiy®ged on reduced
" bodyweight and bodyweight gain in both sexes) &013pm.

4.

12.1.2 Immunotoxicity

There are no available immunotoxicity studies foetachlor. The following findings have been
seen in other studies.

In Ahmed (1980b) 119 days repeated dose toxicitghstn dogs, thymus atrophy was observed
at 200 mg/kg bw/day (dose considered too high fiareaningful toxicological evaluation) in 4/6
males and 3/6 females and at 75 mg/kg bw/day ims. At 75 mg/kg bw/day a statistically
significant increase of the spleen relative weighs observed in females.

A statistically significant increase of spleen tisla weight was observed in males at 9600 ppm
(1012 mg/kg bw/day) in a 4 weeks repeated doseitgxstudy in rats (Broadmeadow, 1985a)

and in females at 2000 ppm (192 mg/kg bw/day) iiBaveeks repeated dose toxicity study in
rats (Broadmeadow, 1986).

In Milburn (2001) two generation study there wasramease of the relative weight of the spleen
in F1 parents (females) at 1750 ppm. At the sanse devel the mean absolute spleen weights
decreased in F1 parents (males) and in F2 puph @axtes). At 600 ppm there was a reduction
in the mean absolute spleen weight in F2 pups (betles) and also in the relative spleen weight
in females. Mean absolute thymus weights were @¢soeased in F2 pups (in both sexes) at the
highest dose level, but not relative weight. No raacopic changes were reported.

In Willoughby (1989) two generation study, consateiunacceptable due to deviations to the
guideline, at 1750 ppm there was a decrease im#dan absolute weight of thymus in F1 parents
(both sexes). At the same dose level there waseease of the relative weight of thymus in
males.

Most severe sign of immunotoxicity (thymus atroplygs observed at very high doses. At low
doses only variations of the relative weights désp and thymus were observed. These effects are
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not sufficient evidence to consider that organ®aased with immune function, such as the thymus
and spleen, are affected by acetochlor.

4.12.1.3 Specific investigations: other studies
No data

4.12.1.4 Human information

No data

4.12.2 Summary and discussion

Evidence of neurotoxicity from exposure to acetochvas observed in several studies. Salivation
and other clinical signs (anogenital staining, itiea) were reported in some studies in the rat (two
developmental toxicity studies) and the dog (sutmsicrand chronic oral).

A slight but statistically significant decreaselirain acetylcholinesterase (11%) was observed at
2000 ppm (161 and 192 mg/kg bw/day) in a 13 weekstudy (Broadmeadow, 1986b) and small
but statistically significant effects on brain weig have been observed in some studies, although
the direction of the weight change (increase orelse) was not consistent and in some instances
was associated primarily with body weight chanddé®e dog appears to be more sensitive than the
rat or mouse to effects on the nervous system.

In 52 weeks oral (capsule) study in dog (Broadmead®89) salivation in males occurred at the
dose level of 10 mg/kg bw/day and frank neuropatiplof the brain was observed at ht highest
dose of 50 mg/kg bw/day (degeneration of granagei in vermis, depletion of purkinje cells and
demyelination and degeneration of granule cell ax@&iso in this same study, pronounced
neurological signs (ataxia, abnormal head movemeregmor, depressed righting, hopping and
flexor reflexes, exaggerated tonic neck reflex atiffness and rigidity of the hindlimbs) were

observed at the highest dose and were associatied@generative lesions of the cerebellum.

An acute and a subchronic oral neurotoxicity sareestudies (Kilgour, 2001a and 2001h)the

rat were submitted for acetochlor. In the acuterotexicity study at the time of peak effect,
decreased total motor activity at 500 and 1500 mbik was observed in females, but not in males;
At 1500 mg/kg bw/day, both males and females shosliattal signs of toxicity (perioral staining,
piloerection, hunched posture). Single animals &wwgigns such as chromodacryorrhea, upward
curvature of the spine and hypothermia. In the Brdodc neurotoxicity study, decreased body
weight/weight gain in both sexes at the high doas wabserved. A statistically significant decrease
in hindlimb grip strength was observed in malesry?' week. However, this effect was absent at
later time points, was not seen in females antlasefore considered not to be related to treatment
with acetochlor. The neurotoxicity studies did aealuate cholinesterase levels.

No evidence of neuropathology or overt neurobehavieffects to offspring was observed in four
developmental toxicity studies (two rat and twohligh nor in three two-generation reproductive
toxicity studies in the rat.

4.12.3 Comparison with criteria

Acetochlor does not meet the criteria for clasatimn neither according to DSD nor according to
CLP Regulation.

4.12.4 Conclusions on classification and labelling
No classification is required considering neurotcamnd neuropathologic properties.

Directive 67/548/EEC: Not classified based on avaible data
CLP: Not classified based on available data
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5

5.1 Degradation

ENVIRONMENTAL HAZARD ASSESSMENT

Table 52: Summary of relevant information on degradation

Method

Results

Remarks

Reference

Hydrolytic degradation: US
EPA Subdivision N 161-1

No detectable
hydrolytic
decomposition

Myers, H.W 1989 Report n°: WRC 88-
70Annex/reference 11A 7.2.1.1/01

Photochemical degradation
water: EPA
assessment guidelines 161
(1982)

Pesticide

nPhotolytically stable

D

2

Chotalia, R.L; Weissler, M.S 1989 Report n°;
RJ0726B Annex/reference IIA 7.2.1.2/01

Photodegradation in soil: US
EPA Pesticide Assessment

Guidelines Subdivision N 161t

3

Some
photodegradation in
soll

Hawkins, D.R; Kirkpatrick, D; Dean, G.M 198
Report n°; HRC/ISN 187/891375.
Annex/reference 1A 7.1.1.1.2/02

Rate of degradation in soil:
guideline not given

DT50 =3.4-29 d

Harvey B R. 2000. Half-life in soil-summary
calculation from laboratory data .Source:
Zeneca Agrochemicals.report n°: TMJ4437B.
Reference IIA 7.1.1.2.1/04

Rate of degradation in water /
sediment: Setac
guideline(1995)

Mean
DTso-DTgowhole=19/65
DTse-DTgo Water=40/131
DTso-DTgo sed=8/28

Cary, C.A, Butters, C.A and Harvey, B. R 199
Report n° RJ2391B. Reference 7.2.1.3.2/01.

Screening Tests

Information ws not
submitted and the registraf
considered Acetochlor as
non ready biodegradable,
BIOWIN models

predictions show that it is
non ready biodegradable

—

5.1.1 Stability

Hydrolytic degradation.

Reference:Myers, H.W 1989 Report n°: WRC 88-70Annex/refeesha 7.2.1.1/01

Guideline: US EPA S
Study design

ubdivision N 161-1

Acetochlor (purity 99.5%) was applied to sterileffer solutions at pH 5

(phthalate); 7 (phosphate) or 9 (borate). Inculnstivere carried out at 2%, in the dark, for
up to 31 days following application at a rate ofr8§/L. Following extraction, samples were
analysed by GC-NPD.

At various time intervals, over a 31- day periddplicate sample tubes were removed for each
pH range and immediately extracted with 2 ml podiof toluene containing 9-phenylcarbazole

as a gas chromatographic internal standard. Thaatgtwere placed separately in vials with 0.5

g anhydrous sodium sulphate as a drying agentstmed at —5 °C until analysed by GC-NPD.

Results: There was not detectable loss of acetochlor fgr@t region during the 31-day test
period . Therefore, no detectable hydrolytic decositon occurred under the test conditions
employed.
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Photochemical degradation in water

Reference:Chotalia, R.L; Weissler, M.S 1989 Report n°: RBE 2Annex/reference Il1A
7.2.1.2/01

Guideline: EPA Pesticide assessment guidelines 161-2 (1982)

Study designThe aqueous photodegradation 8fCEphenyl]acetochlor was studied at 251
°C. Acetochlor was applied at a rate of lfdmL to pH 7 phosphate buffer under sterile
conditions.

Light Source: A xenon light was used as the lightirce (Intensity equivalent to Florida
summer sunlight; latitude 25-35°).

Sampling interval Duplicate irradiated samples evaaken at 7, 14, 21 and 30 DAT . The
treated dark control vessels were wrapped in alwmnfoil and stored in a constant
temperature room in the dark at 25+ 1 °C for a teqgeivalent to the maximum irradiation
period. At O DAT duplicate samples treated botloptdo and immediately after application to
the tubes to be irradiated, were analysed apprdgigna h after the treatment.

Volatile photoproducts In order to trap any radinee volatile photodegradation products, the
photolysis tubes were connected in serie via et out let openings and air drawn through the
system using a peristaltic pump . Prior to entryht® test system the air was drawn through a
series of pre-test system traps (2x NaOH; 1x bl@&xkdistilled water). Na OH was used to
capture CQ@ and distilled water to moisten the air in ordemimimize evaporation of the test
solutions. The possible volatile products were sghbsently collected on polyurethane foam
bungs placed in the outlet side-arms and in asefipost system trapping solutions

Analytical methods The radioactivity remainingle photolysis tubes was analysed by LSC.

Normal (2 solvent systems) and reverse (1 solggstem) thin layer chromatography (TLC)
was used for the identification and quantificatimhphotodegradation products. All samples
from the photolysis tubes and dark control vialgeveun in all 3 solvent system with and
without an authentic reference standard of acetochl

All chromatograms were examined by auto-radiogyagid the radioactive areas on TLC plates
guantified by radio-chromatogram scanning. GC/MS wselected to analyse irradiated and non
irradiated 0 and 30 DAT samples (one replicate)

Results: The Acetochlor is considered photolytically staimleaqueous solution at 25 °C. Only
8% of the applied acetochlor degraded photolytycdiiring a period equivalent to 30 days of
Florida summer sunlight. No degradates of greatan t4% of applied radiocarbon were
observed.

Photodegradation in soil.

Reference:Hawkins, D.R; Kirkpatrick, D; Dean, G.M 1989 Repaf: HRC/ISN 187/891375.
Annex/reference 11A 7.1.1.1.2/02

Guideline: US EPA Pesticide Assessment Guidelines SubdiviNidas1-3

Study designApproximately 0.29 mg of radiolabelled acetochd@s applied to a 1 mm film of
sandy loam soil. The soil film had a surface ared®cnf. Thus, the application rate was
0.29 mg/10 cm2, which equals approximately 3 kgdmea soil surface basis.

Samples were irradiated at 2%°C using a xenon arc lamp that was designed to theeveame
spectral distribution as natural sunlight (filtetedremove wavelengths of <290 nm). Irradiation
was continuous for up to 14 DAT. The maximum irediin period was calculated to be
equivalent to greater than 30 days (range: 4.6-38y4) Florida sunlight (30 °N).
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At time 0 the soils were extracted three time$witetonitrile. In the following sampling times,
the samples were extracted 2x with acetonitrile,a2gtonitrile/water (7:3 v/v). The extracts
were analyzed by normal and reverse TLC with déférsolvent systems . To confirm the
identity of acetochlor and the absence of poterdegradation products co-chromatgraphing
with acetochlor on TLC; representative soil extsaf®, 7 and 14 irradiated extracts) were
analyzed by HPLC (linked to a wavelength UV detgcieas used. MS was used to confirm the
identity of the test substances before the statiettudy.

Table 53: Proportions of unchanged acetochlor in irradis@t Results are expressed as % of
mean zero time total recovered radioactivity:

%Acetochlor
DAT
HPLC TLC (E) TLC (F)
0 98.7 97.2 97.3
0 96.4 97.5 99.3
2 88.0 89.2
2 86.4 89.0
4 88.6 89.8
4 82.9 86.3
7 78 77.4 78.3
7 76.5 79.6
11 78.1 79.2
11 70.7 73.5
14 85.8 84.5 84.5
14 86.7 85.6 87.8

TLC analysis of extracts of irradiated samplessstbsome photodegradation of acetochlor had
occurred. Up to 3 other radioactive components veatected in solvent systems E and F,
however none of these represented more than 4 %arARphotolytic half-life of acetochlor on

a soil surface is equivalent to 134 days of Floedemmer sunlight.

5.1.2 Biodegradation

5.1.2.1 Biodegradation estimation

Route of degradation (aerobic) in soil

In topsoil experiments carried out under aerobind@ons in the laboratory (22°C 75% field
capacity (FC) or 50% maximum water holding capa¢MWHC) in the dark the predominant
pathway of acetochlor degradation was microbiatiteimediated oxidative dechlorination to t-
oxanilic acid (2) (max. 11-17.1% of applied radipaty (AR)) subsequently forming t-
sulfinylacetic acid (3) (max. 9.2-18%AR), t-sulforacid (7) (max. 5.9-11.8%AR) and s-sulfonic
acid (13) (max. 1.5-9.8%AR). The metabolite t-ndwot acetochlor (6) was only present at
relatively low levels in the available topsoil reutf degradation studies accounting for a maximum
of 2.9 %AR (aerobic phase of an anaerobic expefrieaugh in a rate of degradation experiment
it was found at up to 3.3%AR. Mineralisation tolam dioxide accounted for only 11-15%AR after
84 days (carbonyl radiolabel) and 0.3-3.1%AR a@@mays (phenyl radiolabel). The formation of
residues not extracted by acetonitrile then actttmwater followed by acetonitrile:water Soxhlet
extraction or acetonitrile then dilute aqueous amionm hydroxide then water was also a
significant sink for the applied radiolabel (15-4R after 84-90 days).
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e 7.1.1.1.1/01- Hawkins, D.R., Kirkpatrick, D., De&M., Wells, S.J. The Metabolism of
14c-Acetochlor in Silty Clay Loam Soil Under Aerolonditions. Source: ICI Americas
Inc.Report n°: HRC/STR 19/881751.

« 7.1.1.1.1/03- Hawkins, D.R., Kirkpatrick, D., De@M. The Metabolism of'C-
Acetochlor in Silty Clay Loam Soil Under Aerobic @itions Part Il (Addendum to HRC
Report N°. STR 19/881751). Source: IClI Americas Report n°: HRC/ISN 185/90535.

In the table below it is presented the maximum amhofieach metabolite founded in each study:

Table 54: Major metabolites found in the studies of aera®gradation in soil

reference 7.1.1.1.1/01 7.1.1.1.1/03 7.1.1.1/04
soil R i
SASL . 1 2 ay Drummer Spinks
Clzlaractenstlcs Silty clay loam Sandy loam (silt loam) | (silty clay loam) | (sandy loam)
o M% 6.9 6.04 8.1 6.2 4.7
clay 4.1 2.9 1.2 3.4 2.4
silt 31 18.1 10 25.3 4.8
sand 67 20.2 84.2 68.8 17.8
2 61 4.6 2.4 75.1
. . 9.8%
s-sulfonic acid (13) - - (168 DAT) |~ -
t-oxanilic acid (2) 17.1 % (HPLC) 11% 15.7% 14.7 % 12.8 %
(30 DAT) (90 DAT) (28 DAT) | (28 DAT) (56 DAT)
t-sulfonic acid (7) 11.8% 5.9% HPLC 11% 6.9 % 6.6 %
(HPLC at 180 DAT) | (180 DAT) (28 DAT) | (128 DAT) (56 DAT)
t-sulfinylacetic acid 9.7 % (HPLC) 5.3% HPLC 12.9 % 18 % 9.2 %
(3) (180 DAT) (90 DAT) (21 DAT) | (56 DAT) (84DAT)
6.6% TLC o 5.4 % 3.6 %
hydroxy acetochlor (17) ---- (365 DAT) < 5% (21 DAT) (28 DAT)

1 a lag phase was identified for the first 3 ddyimecubation
2 alag phase was identified for the first 14 dafyscubation

Rate of degradation in soil

The rate of degradation of acetochlor was invest@jainder aerobic conditions at 20-25°C and
moisture at around field capacity in 24 soils ia thboratory (pH 4.7-8.1, organic matter (om) 0.7-
4.1%, texture loamy sand — clay loam). Acetochidmileited low to moderate persistence in soil
with the single first order Dsp being calculated in the range 3.4-29 d {PT1.1-96 d) after
normalisation to FOCUS reference conditions (2@5&2 (-10kPa) soil moisture content).

 Harvey B R. 2000. Half-life in soil-summary calciten from laboratory data .Source:
Zeneca Agrochemicals. Report n°: TMJ4437B. Referdifc7.1.1.2.1/04.

Table 55: Normalized DT lab (SFO) values to 20 °C under aerobic conditions

e . . . Degradation Degradation
Characstg?ssncs of Incubation ;:t(')Jrzjdltlons in the rate corrected | rate corrected
y to 20°C to pF2
. Application rate
Soll
/k
(mg/kg) < <
T_“JE (@) o (% Moisture DTsgo Dtsq
< £
Atterbury 45 69 | 41| 31 22 81% 0.33 bar 16.7 15.9
Atterbury (High Rate) 41 69| 41| 31 22 81% 0.33 bar | 51.5 48.9
Drummer 3.0 6.2 34| 253 25 75% WHC 14.8 11.8
Indiana® 0.04 6.3 17| 21 20 pF2 7.9 7.9
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Charac;t;:isstics of Incubation ;:t(zjr&ditions in the rel?tzgéﬁﬂfztcl:?: d r;igégﬂ'ztclz?: d
Application rate ’ o 20¢ oprz
Soll
(mgrkg) - < < )
T g § e} Moisture DTso Dtso
lowa 1° 2.0 6.0 | 35| 36 20 pF2 16.3 16.3
lowa 1 (Low Ratej 3.3 6.0 | 35| 36 20 pF2 10.3 10.3
lowa 2° 0.04 55 3.9 34 20 pF2 29.0 29.0
Minnesota 2.0 6.0 35| 15 20 pF2 9.4 9.4
Minnesota 1 (Low Raté) 0.04 6.0 35| 15 20 pF2 7.9 7.9
Nebrask& 0.04 7.9 1.3 27 20 pF2 34 3.4
Ohio 1° 2.0 5.0 1.3 20 20 40% MHC 23.7 14.43
Ohio 1 (Low Ratey 0.04 50 | 1.3 | 20 20 40% MHC 16.4 9.99
Ohio 2° 2.0 75 | 24| 25 20 40% MHC 12.9 7.46
Ohio 2 (Low Rate? 0.04 7.5 24 | 25 20 40% MHC 13.7 7.92
Ohio 3° 2.0 8.0 2.8 25 20 40% MHC 11.7 7.16
Ohio 4° 2.0 20 40% MHC 9.9 9.9
Ray 3.0 81 | 12| 100 25 75% WHC 12.2 9.4
Spinks 3.0 4.7 24| 48 25 75% WHC 18.2 14.2
Wisconsin 1° 2.0 7.1 0.7 8 20 40% MHC 9.6 7.4
Wisconsin 1 (Low Rat€) 0.04 71 1 07| 8 20 40% MHC 6.7 5.1
Wisconsin 2° 2.0 72 | 12| 8 20 40% MHC 7.8 6.0
Wisconsin 3 2.0 7.2 1.0 8 20 40% MHC 12.9 9.9
Wisconsin 3 (Low Raté‘) 0.04 7.2 1.0 8 20 40% MHC 12.5 9.6
Wisconsin 4 2.0 62 | 08| 8 20 pF2 7.7 5.2
Wisconsin 5 (Field Moistur®) 2.0 67 |24 |10 20118 | 10.3gHOMO0G |45 5 113
Wisconsin 5 (pF2} 2.0 6.7 | 24 | 10 20 pF2 17.3 12.3
Average® 10.4

a excluding Atterbury high rate; b only data frdme surface soil incubations have been consideredraparable to the other studies
Field studies of soil dissipation:

Four field dissipation studies from Europe wheretachlor was applied were provided. These
studies were conducted in France and Italy. Appboa were made pre-emergence to plots where
maize was shown that subsequently germinated. &ifigdt order DT, for acetochlor were
estimated to be in the range 7-17 days [D43-56d). The analysis carried out only quantified
residues of acetochlor. Residues of the soil mditasadentified in the laboratory studies were not
determined.The conclusion is that thesp®f acetochlor under field conditions are similattose
ones obtained under laboratory conditions.

* French, D.A 1993a Report n°: RJ1379B. Reference’11A1.2.2/01.
* French, D.A 1993b Report n°: RJ1425B. ReferencerllAl.2.2/02

Rate of degradation in water/sediment

The water/sediment study (2 systems studied at 20°@Ge laboratory) demonstrated acetochlor
exhibited moderate persistence dissipating indked systems with estimated single first ordes®T

of 17-22 days (Ddp 56-75 days). A compartment model implemented ird&blaker, the details

for which were provided in an addendum to the DA€sulted in degradation RJin the water
compartment estimated at 26 to 55 days (geomedn diyis) and in the sediment compartment
estimated at 9.6 to 7.5 days (geomean 8.6 days)eXperts from member states agreed that these
values were appropriate for use in FOCUSsw calicuiatin this case, acknowledging that their
derivation was not in complete agreement with FOCHEgradation kinetics guidance. The
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metabolites t-oxanilic acid (2) and t-norchloroackior (6) were identified as significant
degradation products representing maxima of 139%2R and 10.4/19.2%AR in water/sediment
respectively. The terminal metabolite, E@as a minimal sink in the material balance actiagn

for only 1.4-2.7% of the applied phenyl ring radiotél after 100 days (study end). Residues not
extracted from sediment by acetonitrile and ac#titetivater were the most significant sink for
radioactivity representing 24-50 % AR at study end.

» Cary, C.A, Butters, C.A and Harvey, B. R 1999 Rép8r RJ2391B. Reference 7.2.1.3.2/01.

Table 56: Acetochlor-Dgg and DTy values for dissipation in surface water, sedinaerat
combined sediment/water phases.

Parent Distribution (eg max in water 95.6% after. 0ax. sed 21.5 % after 7 d)
Water/sediment system  pH pH t.°C DTs0-DTgo St. DTs0-DTgo St. DTso- DToo St. Model

w sed » » »

whole r) water ) sed (r)

Old Basing 75 7.8 20 16.9/56.1 0.99 25.9/85.3 80.9 9.6/32 0.87 SFO
Virginia water 7.4 7.1 20 22.5/74.7 0.97 55.1/177.1| 0.99 7.5/25.03 0.92 SFO
Geometric mean 19.5/64.73 37.8/122.9 8.9/28.3
Mean 19.7/65.4 (*) 40.5/131.2 (*) 8.55/28.52 (*)

(*)selected for modelling
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Acetochlor degradation in aquatic sediment systgrmgosed pathway
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Main metabolite names: t-oxanilic acid (2), t-soli acetic acid (3), acetochlor tert-thioaceticdaéd), t-
norchloro acetochlor (6), t-sulfonic acid (7), stmgsulfone (10), s-sulfonic acid (13), tert-methylfoxide
(15), acetochlor-tert-methylsulfone (16), hydroxgichlor (17).

181



CLH REPORT FOR ACETOCHLOR

Degradation of acetochlor was extensive with numenminor products including: t-sulfonic acid
(7), thioacetic acid derivative (4) and t-sulfinggdic acid (3). None of these compounds accounted
for more than 7%. Hydroxy acetochlor (17) was moinfd in any extract or surface water sample.

Only two metabolites were identified as significdatvels, t-oxanilic acid (2) and t-norchloro
acetochlor (6). These compounds were approximatedply distributed in both water and sediment
of the Virginia Water test system reaching maximawels of approximately 16% and 21% AR for
oxanilic acid (2) and t-norchloro acetochlor (@spectively. In the Old Basing test system only t-
norchloro acetochlor was found at significant lsyeéaching approximately 23% AR. The majority
of t-norchloro acetochlor (6) in the Old Basingt t®gstem was recovered from the sediment.

Table 57 Distribution of radioactivity in Old Basing sedemt and water phase (as % AR).

Surface water

DAT | acetochlor | (2)| (7)| (4)| (6)| (3)] baseling Others i d;-r%tizle d ex-[r(gge d
0 95.6 olo|olo |o0] o 05 9%.1 1961

3 84.7 olofo|lo |o]|o 0.9 856 g5

7 74.6 olo|olo |o0] o 2.9 75 1776
114|541 05/ 09 0| o | o] o 46 60.1 1600
28 [135 16 1.5 0| 12| o4 14 5.9 255 1255
43 |43 14| 05 07 3.8/ 0p 06 2.6 145 1148
56 |20 23| 07 071 46| o 11 2.2 136 1137
70 |05 13| 05 08 37| 0L 05 17 91 191
100 |0.8 16 0.8 06 27| 0| 04 1.6 85 g5

Sediment

DAT |acetochlor )| (M) @) ®©)]| (3) baseling Others;g%tr?tliﬁe d Z)?ttgcte d
0 0 o lo lolo lolo 3.9 3.9 3.9
3 7.2 o|lolojo |o0]oO 12 8.4 8.4
; 119 olololo ol o 1.9 138 13.9
14 |188 o|lo|o]| 09| ol 03 7.3 27.3 27.4
28 |16 08/ 0| 0| 43| 0| 09 174 39.5 39.6
43 |57 07/ 06 0| 11.3 0| 1.9 19.3 39.5 40
56 |48 11| 04 08 163 0| 1.1 139 38.1 38.3
70 |30 08| 0.4 07 192 o| 1.2 14.0 39.3 39.3
100 | 3.4 08| 04 03 167 0| 1.2 144 37.2 37.2
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Table 58: Distribution of radioactivity in Virginia sedimeind water phase (as % AR)

Surface water
DAT |acetochlor| 2 7 4 6 3 | baselingOthers i d;-r?ttizle d exl-roatge d

0 93.4 o lo lolo |olo 0 934 | 935

3 74.5 o lo lolo |olo 3 768 | 76.8

7 62.5 o lo lolo |olo 27 652 | 652
14 |57 16 | 01| 02| 15| 08 0 0og| 621 621
28 | 26.7 92 | 23| 22| 22| 17 14 26| 483 |484
43 |17.7 10.9) 5.0| 05| 36| 20 1.2 45| 454 454
56 | 11.9 124 43| 13| 91| 2§ O 53| 469 469
70 |53 13.1| 47| 14| 94| 34 15 2.6 41 411
100 |0 129| 55| 09| 104 22 0 54| 378 372

Sediment

DAT |acetochlor| 2 7 4 6 3 | baselingOthers i dc-errcl)ttizle d exIrOatStle q
0 0 o lo 1o lo o |o 37 3.7 3.7
3 153 o lo 1o lo ol o 2.0 173 173
7 215 o lo lolo ol o 1.0 225 225
14 |17.7 o lo lo 30l 0l o3 | 57 27.6 278
28 10.6 12| 04| 01| 71| o] 05 9.8 29.7 29.8
43 |84 19 | 07| 02| 80| o014 o6 | 79 21.8 28
56 | 7.9 17 | 05| 02| 80| 0| o9 | 124 31.6 31.6
70 |56 20 | 11| 06| 103 o| 13 | 142 36 36.1
100 |26 22| 10| 04| 112 o| 15 | 214 40.3 34.4

5.1.2.2 Screening tests

The registrant considered the substance as noy l@adegradable and none screening tests were
presented. This consideration is in agreement with global prediction of BIOWIN models,
included on EpiweB" v 4.11, therefore the substance must be considerenot ready
biodegradable.
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Table 59: BIOWIN models prediction for Acetochlor

MODEL PROBABILITY PREDICTION

BIOWIN 1 0.48 Does not biodegrade fast
BIOWIN 2 0.095 Does not biodegrade fast
BIOWIN 3 2.22 Months

BIOWIN 4 3.42 Days-Weeks

BIOWIN 5 0.2 Does not biodegrade fast
BIOWIN 6 0.037 Does not biodegrade fast
BIOWIN 7 -0.85 Does not biodegrade fast

5.1.2.3 Simulation tests

5.1.3 Summary and discussion of degradation

Regarding the abiotic degradation Acetochlor issadered stable, the substance is hydrolytically
stable there was not detectable loss of acetodbtasny pH region during the 31-day test period
and no detectable hydrolytic decomposition occumeder the test conditions employed. It is
considered photolytically stable in aqueous sotut 25 °C. Only 8% of the applied acetochlor
degraded photolytically during a period equivalémt30 days of Florida summer sunlight. No
degradates of greater than 4% of applied radiocarkere observed. Although some radioactive
breakdown products were detected in solvent syskeansd F, none of these represented more than
4 % AR and the photolytic half-life on the soil fage was calculated to be equivalent to 134 days
of Florida summer sunlight, therefore it is photaiilly stable in soil surface also.

In relation to the biodegradation, no data on surgptests were presented by the registrant and
was considered as not ready biodegradable by hienefore acetochlor must be considered as not
ready biodegradable in agreement with the BIOWINJai® prediction.

However degradation occurs in soils and water-sedingystems. In soils the major metabolites
idenfitified are hydroxy acetochlor (17), t-oxanacid or t-oxanilic acid (2) t-sulphinylacetic acid
(3) and s and t-sulphonic acid (13 and 7 respdg)ivélowever in water-sediments systems t-
oxanilic acid (2) and t-norchloro acetochlor haveet identified as main metabolites. The
calculated and corrected ByE on soils raged from 3.4 to 29 days, neverthelesgater-sediment
systems DYy in the water compartment estimated at 26 to 55 dggomean 40.5 days) and in the
sediment compartment estimated at 9.6 to 7.5 dpanfean 8.6 days).

The conclusion on degradation is that the Acetacldopersitent in the environment for the
classification pourposes; hence it should be censitlas non ready biodegradable and non rapidly
degradable according to DSD and CLP legislations.

5.2 Environmental distribution

5.2.1  Adsorption/Desorption
Adsorption and desorption studies.

Acetochlor and its two major metabolites are wedddynd to soil. The degree of binding is driven
by increasing organic matter. The,cKvalues for acetochlor ranged from 28 to 377 mg/L.
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Desorption coefficients increased with each desampstep, indicating that there was a degree of

irreversible binding to soil.

* Robbins, A.J.; Hatfield, M.W. Acetochlor and is twtajor metabolites: adsorption/desorption

in soil. Report n°: RJ0837B. Reference 1A 7.1.2/02
The adsorption in some soils appears to not athusteundlich isotherm.
Table 60: Acetochlor Adsorption Coefficients

Soil Name Freundlich Adsorption Ag;%ﬁggn USDA T |
Coefficients - pH | %OC" extura
; Coefficients Classification
K¢ Ktoc 1/n I Ky Koc
dOld Paddo 7.5 239 1.16 0.9 4.3 136 6.8 3.2 Clay
aFrenshe 0.81 74 0.86 0.76 1.7 150 6.3 1.4 Loamy Clay
bEast Jubiil 5.9 389 1.37 1.0 2.1 138 6.b 1.5 Sandy Loam
eLilly Field 1.9 428 2.16 0.86| 0.13 28 5.4 0.45 Sand
French 1.9 216 1.03 0.68 2.4 277 57 09 Sand
French 20 422 1.07 0.78 17 377 5.8 4.7  Sandy Loam
«  OC=OM/1.724
Koccalculations for Acetoclor metabolites
Table 61:t-Oxanilic Acid. Adsorption Coefficients
Freundlich Adsorption Adsorption Partition USDA
Soil Name Coefficients Coefficients pH |%0C’ Textural
Ki | Koc | IIn | 7 Kq K oc Classification
Old Paddock 0.77| 24 1.38 0.28 0.42 14 6.8 3.2 Clay
Frensham 0.19| 17 0.771 0.8 0.35 32 6.3 1.1 Loaray ClI
East Jubilee 1.2 83 1.89 1.00 0.33 22 6.5 1.5 Shodn
Lilly Field 0.55 |124 2.24| 0.64 0.13 29 5.4 0.45| @&an
French A 0.27 | 31 1.12| 0.8 0.26 30 5.7 0.9 Sand
French B 0.91 | 20 1.04 0.9] 0.86 19 5.3 4.7 SandyrlLog
*OC =OM/1.7
Table 62:t-Sulfonic Acid. Adsorption Coefficients
Freundlich Adsorption AdSOTP“O” ~ | USDA Textural
Soil Name Coefficients Part_ltl_o n pH | %0C Classification
Coefficients
K; Kioe | 1/n r? Kgq Ko
Old Paddock 1.6 52 1.48 0.76 0.68 22 6,8 3.2 Clay
Frensham 0.23| 21 0.83 0.69 0.38 34 6/3 1.1 Loaray ClI
East Jubilee 6.4 430 |2.53 | 0.83 0.47] 32 6.5| 15 Sandy Loam
Lilly Field 0.30 |68 1.84| 0.51 0.1% 33 54 0.45 Sand
French A 0.27 | 31 1.100 0.27 0.27 31 5V 0.9 Sand
French B 1.1 24 1.08| 0.95 0.95 21 53 4.7 SandyrLoa
*OC =OM/1.7

Robbins, A.J.; Hatfield, M.W. Acetochlor: adsorptidesorption of 5676/48, the thioacetic

acide sulphoxide metabolite in soil. Report n°: $8KB. Reference IIA 7.1.2/03
Data showed that t-sulfinylacetic acid was weaklgabed to soil.
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Table 63:t-Sulfinylacetic Acid adsorption coefficients

. . Adsorption
. Freundllch_A_dsorptlon Partition . USDA Textural
Soil Name Coefficients Coefficients pH | %0C Classification
K; Kie | 1/n | 7 Kqg K oc
Old Paddock | 0.25| 8 0.85| 0.95 0.41 13 6.8 3.2 Clay
Frensham 0.29| 26 1.01] 0.99 0.28 26 6.0 1.1 Loaray ClI
East Jubilee | 0.38| 25 1.21] 0.99 0.20 14 6.5 1.5 YBhodm
Lilly Field 0.26 |58 1.15 | 0.94 0.17 38 5.3 0.45 Sand
French A 0.10 | 12 075 1 0.21 24 5.7 0.9 Sand
French B 043 | 9 0.83| 0.9 0.73 16 5.3 4.7 SandyrLoa

*OC =OM/1.724

The conclusion is that the,Kfor Acetochlor is less than 400 mg/L and for theetabolites is not
greater than 100 mg/L, therefore it is expected thay will not bound to soil particles and they
have a high mobility in soil so these substanceksthay have been found and indentified in ground
water studies.

5.2.2 Volatilisation
5.2.3 Distribution modelling

5.3 Aquatic Bioaccumulation

Table 64: Summary of relevant information on aquatic bioacualation

Method Results Remarks Reference
Midgley, B (2000) Log Pow = 4.14 @20°C in Effect of pH was not
distilled water (pHx 6.5) investigate since
there is not

dissociation in the
environmentally
relevant pH-range.

Carr, K.H. (2003). BCF whole fish = 20 L/kg It was calculated IIA 8.2.3/03.
only at lower Monsanto report
concentration used | no. MSL-18896.
in the study (0.0108| Addendum

mg a.i./L).

5.3.1 Aquatic bioaccumulation

e Carr, K.H. (2003). lIA 8.2.3/03. Monsanto report no MSL-18896. Addendum.

Title: Calculation of Acetochlor Bioconcentration Fastam Bluegill Sunfish to ICI Americas
Report RJ0846B: An Investigation of Accumulatiordaglimination in Bluegill Sunfish in a
Flow-Through System.

All above studies followed U.S. EPA FIFRA 165-4didglines and they were conducted under
GLP.

Deviations from OECD 305 (1996): Fish were expogednly one concentration of the test
substance. The sampling schedule was not as fre@sespecified in the guideline. A kinetic
bioconcentration factor was not calculated. Thesgations are not considered to have affected
the outcome of the study.

Test conditions: The uptake, bioconcentration, aglimination of **C-phenyl-labelled
acetochlor technical (chemical purity: 89.4% w/agliolabelled reference no. 89-33, unlabeled
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reference no. 11758-43) in bluegill sunfishepomis macrochiryswere determined in a
continuous flow-through system. Test System | (ammtg 125 fish weighing approximately
1g) was used to monitor accumulation and elimimatibtotal*“C-residues, while Test System
Il (containing 12 fish weighing approximately 25gas used for extraction and characterisation
of accumulated residues. Stock solutiond*6facetochlor technical in methanol were prepared
with specific activities of 0.265 and 0.273 Kpg/for Test Systems | and I, respectively. Both
Test Systems included a solvent control. Fish vesygosed in dechlorinated water at nominal
concentrations of O (control), 11.3 (Test Systenamyd 11.0 (Test System |ig a.s./L.

Test System I: Seven fish were collected from Bystem | (acetochlor and control treatments)
ondays 0, 1, 3, 7, 14, 21, 25, and 28 during ¥p@sure period, and on days 1, 3, 7, 10, 14 and
28 during the depuration period. On each sampliate,dfish lengths and weights were
recorded. Whole fish radioactivity was determinedhree of the fish. The other four fish were
separated into viscera, muscle (muscle, skin, amwmeed), and the remainder (head and fins).
Total radioactivity in whole fish and tissue fraxis was determined by grinding followed by
combustion, and liquid scintillation counting. Omyp28 of the exposure period, the remaining
fish were transferred to untreated aquaria and seghto untreated dilution water for 28 days.

Test System II: On days 21 and 28 of the expoghase, four and eight fish, respectively, were
removed from Test System Il (acetochlor and contmehdtments) for characterisation of the
radioactivity. No depuration phase was conductedhis system.

Test solutions in aquaria (80 L/aquarium) wereeveed at a rate of ~250 mL/minute. Water
was collected daily from both Test Systems throlgly 28 of the exposure period. Water
samples were analysed on days 0, 7, 14, 21, anig§ liquid scintillation counting for total
radioactive residues and TLC and/or HPLC for addtwcquantification. Fish tissues collected
on days 21 and 28 of the exposure period were agtiaand the residues characterized and
quantified by combustion/liquid scintillation coumg and thin layer chromatography (TLC).
Day 28 samples were also analysed by GLC.

Findings: The bioconcentration and depuration datgasummarised in Tables 9.2.3-1, 9.2.3-2,
and 9.2.3-3. During the exposure phase (Days 0--28n measured concentrations in water of
acetochlor equivalents for Test Systems | and Irew&l1.8 and 10.8g/L, respectively.
Acetochlor was calculated to represent 92-98% (baseTLC analyses) and 91-98% (based on
HPLC analyses) of the total radioactivity for T&ststems | and Il, respectively. The Day 0-28
mean measured acetochlor equivalent concentrati@ne used to calculate bioconcentration
factors.

The plateau levels of accumulatétC-residues in muscle, viscera and whole fish were
approximately 0.5, 9.2 and 1.8 mg acetochlor edeinta per kg wet weight, equivalent to
bioconcentration factors of 40, 780 and 150 respalgt During the depuration period, the level
of *C-residues fell very rapidly in the viscera, witii% being eliminated within 3 days. For
muscle, viscera and whole fish, respectively, @7afd 90% of Exposure Day 28 residues were
eliminated by the end of the depuration period.

The characterisation of tissue residues demoestridtat acetochlor was present in all tissues,
ranging from 4 to 25% of total radioactivity. Indition to acetochlor, three major degradates
were present (all more polar than the parent), whagether accounted for the majority of the
extractable radioactivity. Further characterisatimi the residues by hydrolysis to
2-ethyl-6-methylaniline (EMA) and 2-(1-hydroxyethyd-methylaniline (HEMA) showed that
in muscle, viscera and remainder, residues comigitiie EMA moiety represented 35, 24 and
37% of the total residue, respectively; and thasgaining the HEMA moiety represented 9, 6
and 14% respectively.
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In both test systems, the pH ranged from 7.5%otémperature from 18 to 22°C, and dissolved
oxygen levels from 6.9 to 9.1 mg/L.

5.3.1.1 Bioaccumulation estimation

Based on mean measured exposure concentratienisiotoncentration factor for acetochlor in
bluegill sunfish Lepomis macrochirysvas determined to be 20 (whole fish), 12 (mus&ay

89 (viscera) following a 28-Day exposure periocatetochlor at 0.0108 mg/L. Depuration of
total radioactive residues in fish tissue was 9@#tofe fish), 67% (muscle), and 98% (viscera)
at the end of a 28-Day depuration period.

5.3.1.2 Measured bioaccumulation data

Table 65: Bioconcentration of acetochlor in bluegill sunfi&h macrochirug tissues (Test System

Mean tissue concentration . . 1

gﬁ(;s:lggy (mg acetochlor equivalents/kg wet weight) Bioconcentration factor (BCF)
Muscle Viscera Whole Fish Muscle Viscera Whole Fish

1 0.146 4.40 0.544 12 373 46
3 0.295 7.72 0.952 25 654 81
7 0.438 8.21 0.926 37 695 78
14 0.376 5.38 0.979 32 456 83
21 0.477 9.21 1.696 40 780 144
25 0.478 8.65 1.771 40 732 150
28 0.472 8.61 1.560 40 729 132

1 BCF calculated using Day 0-28 mean measured expasmcentration of 0.0118 mg a.s./L.

Table 66: Depuration of acetochlor in bluegill sunfidh (nacrochiru$ following a 28-
days exposure period (Test System 1)

Depuration Mean tissue_ concentration _ % of tissue concentration on
Phase Day (mg acetochlor eql_nvalents/kg wet Welght) Day 28 Qf exposure _
Muscle Viscera Whole Fish Muscle Viscera Whole Fish
1 0.446 3.45 0.343 94 31 22
3 0.198 0.297 0.341 42 3 22
7 0.236 0.368 0.289 50 4 19
10 0.277 1.547 0.202 59 18 13
14 0.208 0.200 0.185 44 2 12
28 0.156 0.188 0.157 33 2 10

Table 67:Bioconcentration of acetochlor in bluegill sunfigh macrochiru3 (Test System 1)

Day 28 Residue (mg/kg tissue) Acetochlor
. . 14 % of total
Fish Tissue C-Acetochlor “C-Acetochlor radioactivity in fish BCF 2
equivalents tissue
Whole fish 1.26 0.2124 16.9 20
Muscle 0.62 0.1246 20.1 12
Viscera 8.55 0.9662 11.3 89
Remainder 0.84 0.2075 24.7 19

Values reported in Hamer 1991 Addendum.
2 Calculations reported in Carr 2003 Addendum; B@Ewated using Day 0-28 mean measured exposutntation of 0.0108 mg a.s.

5.3.2

Summary and discussion of aquatic bioaccumulation

Although the log Pow is greater than 4 a study dopn€arr (2003) show a calculated BCF value
for the whole fish of 20 L/kg, for the lower contextion used in the study, this value is one order
of magnitude lower than the BCF's/BAF estimatecueal by Episute’ v 4.11 for an experimental
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log Kow of 4.14, so the Acetochlor can be considdhat it doesn’t have bioacumulative efects in
fish.

BCFBAF Prediction
F esulls

Al Results | KOWAMWIN | MPBPYP | Wiater Solubilty | ECOSAR | HENRYWAN | KOAWIN | BIOWIN | BioHCwin | AEROWIN | AOFWIN | KOCWIN | HYDROWIN  BCFBAF | Volatlization | STP Removal | ¢ | »

Log BCF 240 [BCF = 250.4 Likg wet-wt) Lag Kow [estimated]
[regression-based estimate) Log Kow [experimental) 302
i lized to 10 g fish
Bio Half Life [days) lnemaledtail Uotah) Log Kiow Used by BCF Estimates: 414 [uzer entered)

Log BAF 22 [BAF = 169 LAka wet-wit] [&mot-Gobas Upper Trophic]

Biotranztarmatior: 1543 / day [10 gram fish] Arnot-Gobas BCF/BAF Method:

Rate Constatts:

Log BCF [BCF) Log BAF [BAF] Log BCF (BCFI(0 rate] Log BAF [BAFIO rate)

/ day (100 gram fish]

1333 14;

Upper Trophic:
# day [1 kg fish] wid Trophic 2.312(204.9 Lkg wel 2313 [205.7 L/kg wet:
7 day (10 ka fish) Lower Trophic | 2330 (2137 kg wel 2.341 (219.5 L/kg wet:
Log BCF [Amot-Gobas] 2227 [BCF = 168.6 Lokg wetwtl
et Teehie) Type Mur Lag kit FRAGMENT DESCRIPTION COEFF  [vALLE Al
Equation Used to Estimate L og BCF: 1 Amide [FC[=0}M or -C{=5]M]
'-CDDQHSSL:SU'%SS R0t s Coloelion Fidg 1 Aliphatic chloride [-CL] 03608 03508
T T AT Frag | 1 Aliphatic ether [C-0-C] -0.0232 00232
Frag 2 Alkyl substituent on aromatic ring 01781 0.3561 R
5.4 Aquatic toxicity
Table 68: Summary of relevant information on aquatic toxiéar Acetochlor.
Method Results Remarks Reference
Acute toxicity toOncorhynchus | 0.36 mg/L (96h LG) Tapp, J.F.,
mykiss OECD 203 guideline Measured concentrations Sankey, S.A.,
Caunter, J.E.,
Miller, H.M.
(1989)
Chronic toxicity toOncorhynchus | 0.13 mg/L (32d NOEC) Rhodes, J.E.,
mykissUS EPA FIFRA Measured concentrations Muckerman, M.
Subdivision E, 72-4 guideline and (1992). IIA
ASTM E 1241-88 (1988), 8.2.2.2/01.
Monsanto report
no. AB-91-469
Acute toxicity toDaphnia magna | 8.6 mg/L (reproduction 48h Eg Farrelly, E.,
ASTM (1980) and US EPA (1975)Measured concentrations Hamer, M.J.
in accordance with OECD 202 (1989)
(1981) guideline
Chronic toxicity toDaphnia magna 0.0221 mg/L (reproduction 21d Blakemore, G.C.,
US EPA 72-4 (b) guideline in NOEC) Muckerman, M.
agreement with OECD 202 Part || Measured concentrations (1993). Monsanto
report no.
AB-91-470
Toxic effects to 0.52ug/L (72h ECs) Key study for Hoberg, J.R.
Pseudokirchneriella subcapitata | 0.13ug/L (72h NOEG) classification (2003). 1A
US EPA FIFRA Subdivision J Measured concentrations 8.2.6/03
Guideline 123-2, OECD 201, EEC
Method C.3 guideline
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Toxic effects to Chrironomus > 10 mg a.s./L (development 28d Putt, A.E. (2003).
riparius OECD 219 guideline ECso) Mosanto report
1.6 mg a.s./L (development 28d no. SE-2002-183
NOEC)
Nominal concentrations

5.4.1 Fish

5.4.1.1 Short-term toxicity to fish

Table 69: Fish aquatic acute toxicity for Acetochlor.

Method Results Remarks Reference
Acute toxicity toOncorhynchus | 0.36 mg/L (96h LG) Static Tapp, J.F.,
mykiss OECD 203 guideline Measured Sankey, S.A.,
concentrations Caunter, J.E.,
Miller, H.M.
(1989)
Acute toxicity toCiprinus carpio | 2.68 mg/L (96h LG) Static Tapp, J.F.,
OECD 203 guideline Measured Sankey, S.A.,
concentrations Caunter, J.E.,
Miller, H.M.
(1989)
Acute toxicity toCiprinodon 2.4 mg/L (96h LGy) Flow-through Swigert, J.P.
variegatus US EPA 72-3 Measured (1992)
concentrations

Tapp, J.F., Sankey, S.A., Caunter, J.E., Miller, HVI. (1989).
Acute toxicity of Acetochlor technical (purity: 8% w/w, sample identification no.
11691-36-01) to rainbow trouDfcorhynchus mykissinder static conditions along 96 hours
exposure, following OECD 203 guideline, under GLP.
Groups of ten fish were exposed in dechlorinadgdwater (total hardness approximately 55 mg
CaCQJ/L) with aeration for four days under static comais to acetochlor at nominal
concentrations of O (controls), 0.18, 0.32, 0.5® and 1.8 mg/L. Fish were acclimated for
18 days to test conditions and not fed for 48 hpuis to, or during, exposure. During the test,
fish were kept on a 16-hour:8-hour light:dark regimAt the end of exposure period length of
fish was 43 mm in mean.
Measurements of physical-chemical parameters wareied out at 0, 48 and 96 hours.
Dissolved oxygen ranged from 8.6 to 10.0 mg/L, pdif 7.7 to 8.3 and temperature from 14.6
to 15.8C. Samples of test medium were taken for analykiacetochlor by GC/ECD. Test
compound concentrations ranged within 94-111% ahinal values throughout the study;
results were expressed based on mean measuredrdoetmncentrations.
Mortality and signs of toxicity were recorded &-l2our intervals after the start of exposure.
Dark discoloration and/or hyperactivity were notedish at 0.32 mg acetochlor/L and above.
Conclusions: Based on mean measured concentratibes96-hour LG, of acetochlor to
rainbow trout under static conditions was 0.36 m@%% confidence limits of 0.27-0.44 mg/L)
by moving average method. The NOEC was 0.17 mg/L.

19C



CLH REPORT FOR ACETOCHLOR

Tapp, J.F., Sankey, S.A., Caunter, J.E., Miller, HV. (1989).

Acute toxicity of acetochlor technical (ID 11696-81, purity: 89.6% w/w) to Mirror Carp
(Cyprinus carpi@ under static conditions along 96 hours expodotlmwing OECD 203 (1984)
guideline, under GLP.

Deviations from EEC Method C.1: Length of fish v&ightly greater than recommended. In the

report, no information is provided about feedingés prior to the test, the hours of daily

illumination and the light intensity. These deviais were not considered to have affected the
outcome of the study.

Groups of ten juvenile fish each were exposed eohtbrinated tap water for four days to
acetochlor ahominal concentrations of O (control), 0.32, 0.54), 1.8, 3.2, and 5.6 mg a.s./L.
Fish were not fed during the test. Physical-chehpeaameters were recorded daily after test
initiation. During the test, water temperature mhdgrom 21.2 to 21.6°C, pH from 7.3 to 7.9,
and dissolved oxygen from 5.6 to 8.4 mg/L. At 0, d8d 96 hours, samples of the test medium
were taken for quantification of acetochlor by @fzan measured concentrations of acetochlor
ranged between 79 and 94% of nominal values.

Mortality and signs of toxicity were recorded a&-l2our intervals after test start. Behavioural
and sub lethal effects were observed at concemiatt1.8 mg/L and included surfacing,

sounding, spiralling, loss of balance, dark discation, and erratic swimming. No additional
mortality was observed after 72 hours of exposure.

Conclusions: Based on mean measured concentrations, the 96404y for mirror carp
(Cyprinus carpid exposed to acetochlor technical under static itiond was 2.68 mg/L (95%
confidence limits of 2.21 and 3.46 mg/L) by proBihe NOEC was 0.9 mg/L.

Swigert, J.P. (1992). Il1A 8.2.1/04. Monsanto repomo. WL-91-224

Acute toxicity of Acetochlor technical (lot no. @-B001-1482-T, purity: 92.07% wi/w) to
sheepshead minnowyprinodon variegatysunder 96-hour flow-through conditions, following
US EPA 72-3 (1982) guideline, under GLP.

Deviations from EEC Method C.1: The range of figkights used in the test was amended to
0.2-5.0 g (guideline requirement of 0.5-5.0 g). Sdheleviations were not considered to have
affected the outcome of the study.

Two groups of ten fish (24 mm in mean) were exgdose acetochlor dissolved in
dimethylformamide (DMF) at nominal concentratiorfsOo(control), 1.04, 1.73, 2.88, 4.8 and
8.0 mg/L. A solvent control (DMF at 0.1 mL/L) wats@ included. Fish were kept in natural
seawater (diluted to 25%. salinity with well water) a 16:8 hour light:dark regimen at 22°C. At
0, 48 and 96 hours, samples of test medium fronm eaplicate were taken for analysis of
acetochlor by GC/ECD mean measured concentratiens @ 1.1, 2.0, 3.3, 5.5, and 9.3 mg/L.

Physical-chemical parameters were measured aty daitervals. Dissolved oxygen
concentrations ranged from 5.3 to 6.9 mg/L (excde®l@? of saturation throughout the test)
and pH from 8.1 to 8.2.

Mortality and behaviour were recorded at 3 anch@dr intervals after the start of exposure.
There were no treatment-related mortalities or@dihsigns in the negative and solvent control
groups. Lethargy and discoloration were noted irviging fish at 72 hours at the dose of
3.3 mg/L.

Conclusions: Based on mean measured concentrations of acetpch® 96-hour LG to
sheepshead minnowCyprinodon variegatysunder flow-through conditions was determined
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2.4 mg/L (95% confidence limits of 2.0-3.3 mg/L) Hpnomial method. The NOEC was
1.1 mg/L, based on mortality.

Metabolites

Table 70: Fish aquatic short term toxicity for Acetochlor taigolites.

Method Results Remarks Reference
Acute toxicity toOncorhynchus | > 93 mg/L (96h LGy) t-oxalanic acid Kent et al (1998)
mykiss OECD 203 guideline static

measured
Acute toxicity toOncorhynchus | >120 mg/L (96h LG) t-sulfinylacetic acid Kent, S.J. &
mykiss OECD 203 guideline static Shillabeer, N.

nominal concentrations(1997a)

Acute toxicity toOncorhynchus | >180 mg/L (96h L) t-sulfonic acid Kent, S.J. &
mykiss OECD 203 guideline static Shillabeer, N.
nominal concentratios | (1997b)

Acute toxicity toOncorhynchus | 42 mg/L (96h LGy) t-norchloro acetochlor | Swarbrick, R.H.
mykiss OECD 203 guideline static & Shillabeer, N.
nominal concentrations(2000b)

t-oxanilic acid (2): R290130
Kent, S.J., Magor, S.E., Shillabeer, N. (1998). 11/8.2.1/06. Report no. BL6444/B

Acute toxicity of R290130 t{oxanilic acid metabolite of acetochlor) to rainbawout
(Oncorhynchus mykigsfollowing OECD 203 (1992) guideline, under GLP.

The 96-hour acute toxicity of R290130 (ID no. A®A4/738-01R, purity: 97% w/w) to rainbow
trout was determined in a static test system. Gzafgen fish were exposed in dechlorinated
tap water (total hardness 45.3 mg Cal(Cat test start) for four days to R290130 at nahin
concentrations of 0 (control), 8.0, 15, 30, 60 488 mg/L. Fish were kept on a 16-hour:8-hour
light:dark regimen and not fed for 24 hours prmrdr during, exposure.

Physical-chemical parameters were measured aty daitervals, dissolved oxygen
concentrations ranged from 9.70 to 9.97 mg/L, waier from 7.19 to 7.61 and water
temperature from 14.8 to 15.2°C

At 0, 48 and 96 hours, samples of test medium uagten for thet-oxanilic acid metabolite
analysis by GC-FID. Measured test compound conatoitrs were 68-100% of nominal values,
therefore results were given based on mean measorezentrations (0, 5.4, 15, 28, 50 and
93 mg/L).

Mortality and symptoms of toxicity were recordetd 24-hour intervals. There were no
mortalities throughout the study. Signs of toxicityere observed only at the high dose and
consisted in sounding at 24 and 48 hours.
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Conclusions: Based on mean measured concentratid?izg90130, the 96 hour Isgto rainbow
trout under static conditions was determined to>B8 mg/L. The corresponding NOEC was
50 mg/L based on signs of toxicity at 93 mg/L.

t-sulfinylacetic acid (3): R243797
Kent, S.J., Shillabeer, N. (1997a).

Acute toxicity of R243797t{ sulfinylacetic acid metabolite of acetochlor) rnbow trout
(Oncorhynchus mykissfollowing OECD 203 (1992) guideline, under GLP.

The 96-hour acute toxicity of R243797 (lot no. B2@7/2/P2, purity: 99% w/w) to rainbow
trout was determined in a static test system. Ggafpten fish were exposed in dechlorinated
tap water (total hardness 47.3 mg CaGat test start) for four days to R243797 at naxhin
concentrations of 0 (control) and 120 mg/L. Fishrevkept on a 16-hour:8-hour light:dark
regimen and not fed for 24 hours prior to, or dgri@xposure.

Measurements of physical-chemical parameters veargied out at 0, 48 and 96 hours.
Dissolved oxygen concentrations ranged from 9.80t@ mg/L, water pH from 6.80 to 7.65 and
water temperature from 14.2 to 15.0°C. At 0, 48 86cours, samples of test medium were
taken for analysis by HPLC. The measured test camgpaconcentration was 100% of the
nominal value.

Mortality and symptoms of toxicity were recordetl Z4-hour intervals after the start of
exposure. There were no mortalities or symptontex€ity throughout the study.

Conclusions: Based on nominal concentrations of R243797, thé@@& LG to rainbow
trout (O. mykis¥ under static conditions was determined >120 mdhe corresponding
NOEC was 120 mg/L.

t-sulfonic acid (7): R290131
Kent, S.J., Shillabeer, N. (1997b).

Acute toxicity of R290131 t{ sulfonic acid metabolite of acetochlor) to raimbdrout
(Oncorhynchus mykigsfollowing OECD 203 (1992) guideline, under GLP.

The 96-hour acute toxicity of R290131 (lot no. B231/7/Na/P5, purity: 97% w/w) to rainbow
trout was determined in a static test system. Gafpgen fish were exposed in dechlorinated
tap water (total hardness 43.7 mg CalCat test start) for four days to R290131 at naxhin
concentrations of O (control), 18, 32, 56, 100 48d mg/L. Fish were kept on a 16-hour:8-hour
light:dark regimen and not fed for 48 hours prmrdr during, exposure.

Measurements of physical-chemical parameters weareed out daily. Dissolved oxygen
concentrations ranged from 9.8 to 10.2 mg/L, pHnffb.49 to 7.77 and water temperature from
14.4 to 15.0°C. At 0, 48 and 96 hours, sampleesff medium were taken for analysis of test
substance by HPLC. The measured test concentratieres90-103% of nominal.

Mortality and symptoms of toxicity were recordetl Z84-hour intervals after the start of
exposure. There were no mortalities or symptontextity observed throughout the study.

Conclusions: Based on nominal concentrations &#0R31, the 96 hour L{g to rainbow trout
(Oncorhynchus mykissunder static conditions was determined to be >h80.. The
corresponding NOEC was 180 mg/L.
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t-norchloro acetochlor (6): Compound 31 or R243661
Swarbrick R.H. and Shillabeer, N. (2000b).

Acute toxicity of the metabolite of Acetochlor,apound 31 to rainbow trouDficorhynchus
mykis3, following the OECD 203 (1992) guideline, unddris

The 96-hour acute toxicity dfnorchloro acetochlor (Compound 31; lot no. TSC963857,
purity: 99.5% w/w) to rainbow trout was determinaader static exposure conditions. Groups
of ten fish (49 mm in mean length) were exposedoumified tap water for four days to
t-norchloro acetochlor at nominal concentrationsQOo{control), 3.2, 5.6, 10, 18, 32 and
56 mg/L. The fish were kept on a 16-hour:8-houhtidark regimen and not fed during the
exposure period.

Mean daily measures established: water temperaamged from 14 to 16°C, pH ranged from
7.4 to 7.8, dissolved oxygen ranged from 9.5 tal b@g/L and water hardness was 44.0 mg
CaCQJ/L. At 0 and 96 hours, samples of test medium vegraysed fot-norchloro acetochlor
by GC. Measured concentrations were within 89-94%ominal values.

Mortality and signs of toxicity were recorded aftg, 24, 48, 72 and 96 hours after test
initiation. Dark discoloration was noted at concatibns of 10 mg/L and above. Surfacing was
noted at concentrations of 18 mg/L and above. Lafsdalance, spiralling, sounding and
shedding of mucus were observed at 32 mg/L.

Conclusion: Based on nominal concentrations, the 96-hougyL@@lue for rainbow trout
(Oncorhynchus mykissexposed to Compound 31 in a static system wamgl2 (95%
confidence limits of 36 and 54 mg/L). The corregiog NOEC was 32 mg/L.

5.4.1.2 Long-term toxicity to fish

Table 71:Fish aquatic long term toxicity for Acetochlor.

Method Results Remarks Reference
Chronic toxicity toPimephalas 0.45 mg/L (32d NOEC) Flow-through Tapp, J.F.,
promelasUS EPA FIFRA Measured Caunter, J.E. and
Subdivision E, 72-4 concentrations Stanley, R.D.
(1990)
Chronic toxicity toOncorhynchus | 0.13 mg/L (60d NOEC) Flow-through Rhodes, J.E. and
mykiss US EPA FIFRA Measured Muckerman, M.
Subdivision E, 72-4 concentrations (1992)

Tapp, J.F., Caunter, J.E., Stanley, R.D. (1990).

Chronic Toxicity of acetochlor technical (batch, Rurity: 89.7% w/w) to Fathead Minnow
(Pimephalas promelasembryos and larvae in a flow-through test sysiuming 32 days
exposure, following US EPA FIFRA Subdivision E, Z2uideline, under GLP.

Newly-fertilised fathead minnow eggs (<24 hourd)alere exposed in dechlorinated tap water
for 32 days post-hatch (36 days overall) to acdtwciit nominal concentrations of O (dilution

water control), 50, 100, 200, 400, and &@Pa.s./L. The acetochlor was dissolved in
dimethylformamide (DMF) prior to test solution pegption; a corresponding solvent control
group (with DMF at 33.3i1L/L) was also included.
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Each test group consisted of two replicates ofd@ds each (80 eggs per concentration. The eggs
were placed into glass incubation cups with scrédreses on Day 0, and the number of live
and dead eggs was assessed daily. On Day 4 (“lietgl), 30 larvae per replicate were

removed from the incubation cups and released ihéo test chambers. When hatch was
complete, the number of live, deformed, and deag&awas recorded, and the percentage hatch
calculated based on the number of live normal karmmaeach tank. Daily observation of larval
mortality, behaviour and appearance continued B&ibdays post-hatch (Day 36), when the
surviving larvae were counted and individually wesd and measured.

After release and until 5 days post-hatch, lamvaee fed powdered Pruteen® and live rotifers
or brine shrimp daily. From Day 6 to the Day 31tdustch, larvae were fed two or three times
per Day withArtemia larvae, with Promin® fish food replacing one oé thrtemia feedings
each Day beginning on Day 21 post-hatch. No food gigen during the last 24-hours of the
test.

The test was conducted under a 16-hr:8-h lighit:daght intensity 1060 to 1150 lux) regimen,
water temperatures ranged from 23.6 to 2&8dissolved oxygen levels from 4.8 to 8.0 mg/L,
dilution water hardness ranged from 47.7 to 52.7Ga@QJ/L and pH from 7.0 to 7.7. The test
medium was replaced at a rate of approximately Bptete replacements per 24 hours.
Dissolved oxygen, pH, temperature and water hasdlmese measured in each replicate on
Day 0 and twice weekly thereafter.

Samples were taken for quantification of acetactidy GLC according to the following
schedule: Replicate A: days 0, 1, 2, 3, 4, 11,2%),and 33; Replicate B: days 0, 1, 2, 3, 8, 14,
21, 28 and 35. Mean measured acetochlor concemsatanged from 100-126% of nominal
concentrations.

No treatment-related effects were seen on hatlityahi any dose level. The only abnormality
noted was a single deformed larva in the dilutiater control group. Larval survival was not
significantly different from controls at concentaats of 450ug/L and lower, but was reduced
(p<0.05) at the highest tested concentration of F@L. No treatment-related effects on larval
length and weight were observed at any tested obrat®n.

Conclusions Based on mean measured concentrations, the NOECetochlor technical to
fathead minnow exposed under flow-through cond#ionan early-life-stage toxicity test was
450ug/L.

Rhodes, J.E., Muckerman, M. (1992). I1A 8.2.2.2/0Monsanto report no. AB-91-4609.

Chronic Toxicity of acetochlor technical (lot TQUE-9001-1482-T, purity: 92.07% w/w) to the
rainbow trout Oncorhynchus mykise€mbryos and fry in a flow-through test systemimmyi32
days exposure, following US EPA FIFRA Subdivision72-4 guideline and ASTM E 1241-88
(1988), under GLP.

For the_main early life stage test, groups of 48Hly fertilised eggs were placed in glass cups
with screen bases and exposed up to 60 days pu$t-ta acetochlor (dissolved in
dimethylformamide, DMF) at nominal concentratiorfsOo(control), 0.031, 0.063, 0.13, 0.25
and 0.50 mg a.s./L. A solvent control (DMF at 0.B12L/L) was also included. There were
four replicate groups of 120 eggs each per treatnidre test medium was replaced at a rate of
10.1 complete replacements per 24 hours. Embryoafitgrwas assessed daily. When hatching
began, the number of eggs hatched was recordeg daiil hatch was complete. The
60-Day post-hatch growth period began when 95%@#gs in the control group had hatched.

Sac-fry were thinned to 15 individuals per reglkcan Day 40 (except in one replicate at 0.50
mg/L where only 11 fry were left) and released frtdm incubation cups into the respective
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growth chambers. Mortality, abnormal behaviour, malr swim-up behaviour and abnormal
physical changes were recorded daily.

Feeding was initiated on Day 48 (12 days postH)ass normal swim-up behaviour became
pronounced. Initially, the fry received live brisarimp nauplii Artemig and a commercially
prepared salmon starter was added on Day57. weue fedad libitum except prior to
photographic measurement and study termination gfowth was determined by McKim and
Benoit’s photographic method on Day 35 post-hatththe end of the study, standard length
and blotted wet weight were recorded.

Water dissolved oxygen, temperature, conductiviyd, hardness and alkalinity were
measured days 0, 1 (except hardness and alkalifitghd at weekly intervals thereafter. The
water quality parameters remained within expecéeges throughout the test (dissolved oxygen
75-100% of the air saturation value, temperatuget6.11°C, conductivity 305-382 uS, pH
7.49-8.35, hardness 132-158 mg CalL@nd alkalinity 148-170 mg CaGQ).

All test media were sampled ondays 0, 1, 7 anéklyethereafter for quantification of
acetochlor by GLC. Mean measured concentrationgeghrfrom 100 to 119% of nominal
values.

Toxicological findings: Preliminary tests: Basea the three range-finding tests, five hominal
concentrations between 0.0031 and 0.50 mg acetdchieere chosen to bracket estimated
effect and no effect concentrations for egg hatitityab

Main early life-stage test: Compared to pooledtiads, egg hatchability was significantly
(p<0.05) reduced at 0.27 and 0.51 mg/L; survivdsand 60 days post-hatch was significantly
(p<0.05) reduced at 0.51 mg/L. At 35 and 60 dayst-patch, mean standard length and blotted
wet weight (Day 60 only) at 0.27 mg/L were sigrafitly (p<0.05) different from pooled
controls. The 0.51 mg/L group was excluded fromyams due to high mortality. Time to hatch
and time to initiation of swim-up behaviour weréeated at 0.51 mg/L. Also, compound-related
morphological and behavioural effects were note@laf and 0.51 mg/L.

Conclusions: Based on mean measured concentrations and thesemastive endpoints of egg
hatch and growth, the NOEC for embryos and laragiobow trout ©Oncorhynchus mykiss
exposed to acetochlor under flow-through conditimas 0.13 mg/L.
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5.4.2  Agquatic invertebrates

Table 72: Invertebrate aquatic short term toxicity for Acgttor.

Method

Results

Remarks

Reference

Acute toxicity toDaphnia magna
OECD 202

8.6 mg/L (reproduction 48h Eg)

Static

Mean between
measured and nominal
concentrations

Farrely, E. and

Hamer, M.J.
(1989)

5.4.2.1 Short-term toxicity to aquatic invertebrates

Farrelly, E., Hamer, M.J. (1989).

Acute toxicity of Acetochlor technical ICIA56760fl no. P2, purity: 89.4% a.i w/w) to first
instarDaphnia magnalong 48 hours and under static conditions, follmvASTM (1980) and
US EPA (1975), in accordance with OECD 202 (19&ijlglines, under GLP.

In two separate trials, triplicate groups of testfinstar (<24 hour old) daphnids were exposed
in reconstituted hard water to acetochlor at nomiaacentrations of O (control), 0.56, 0.93,
1.6, 2.6, 4.3, 7.2, 12 and 20 mg a.s./L (Test Ipfo® (control), 1.6, 2.6, 4.3, 7.2, 12, 20 and
33 mg a.s./L (Testll). Daphnids were kept at 202tC on a 16-hour:8-hour light:dark
regimen. Daphnids were not fed during the test.

Water pH and dissolved oxygen were measured abdiggnning and end of each test. The
physical and chemical parameters of test solutiengined at expected values during the two
tests (dissolved oxygexB8% of the oxygen saturation value, pH 8.1-8.3).

Water samples were collected at test start and@nanalysis of acetochlor concentrations by
HPLC. Measured test compound concentrations we+80%® and 88-93% of nominal values
for Tests | and Il, respectively.

Immobilisation was assessed after 3, 9, 24 anthod@s. Effects were observed only at
concentrations of 7.2 mg/L and above. Results wexpressed based on mean measured
acetochlor concentrations.

Conclusions Based on mean measured concentrations and pibkeit,48 hour E€ of
acetochlor technical tBaphniamagnaunder static conditions was determined to be 90.m
(95% confidence limits of 8.2-9.9 mg/L) in Test nda8.1 mg/L (95% confidence limits of
7.5-9.0 mg/L) in Test Il. The average &Qor this study was therefore 8.6 mg a.i/L. The
corresponding no-observed-effect levels (NOECs)ewgd and 6.4 mg/L for Test | and I,
respectively; the average NOEC was 6.3 mg a.i/L.

Metabolites

Table 73: Invertebrate aquatic short term toxicity for Acgttor metabolites.

Method Results Remarks Reference
Acute toxicity toDaphnia magna |>120 mg/L (48h Eg) t-oxanilic acid Kent, S.J. &
OECD 202, Part | Static Shillabeer, N.

Nominal concentration

5(1998)
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Acute toxicity toDaphnia magna
OECD 202, Part |

>120 mg/L (48h EG)

t-sulfinylacetic acid
Static
Nominal concentration

Kent, S.J. &
Shillabeer, N.
5(1997)

Acute toxicity toDaphnia magna
OECD 202, Part |

>120 mg/L (48h E&)

t-sulfonic acid
Static
Nominal concentration

Kent, S.J. &
Shillabeer, N.
S(1997)

Acute toxicity toDaphnia magna
OECD 202, Part |

170 mg/L (48h EGy)

t-norchloro acetochlor
Static
Nominal concentration

Swarbrick, R.H.
& Shillabeer, N.
5(1997)

t-oxanilic acid (2): R290130

Kent, S.J., Shillabeer, N. (1998).

Acute toxicity of R290130t{oxanilic acid metabolite of acetochlor; ID no. @8701R, purity:
97% wi/w) to Daphnia magnaunder static conditions, following OECD 202 Par{1b84)
guideline, under GLP.

Four groups of five first instar (<24 hour old)pi@ids were exposed during 48 hours in
reconstituted water (Elendt M4 medium, hardness88CaCQ@/L) to R290130 at nominal
concentrations of O (control) and 120 mg/L. Dapengere kept on a 16-hour:8-hour light:dark
regimen.

The physical and chemical parameters were measheddre and at end of exposure.
Temperature was recorded at 0, 24 and 48 hoursndthre study dissolved oxygen was in a
range from 8.8 to 9.2 mg/L, pH from 6.76 to 7.98 éamperature 2@ 2°C).

Samples of test medium were analysed for R290180 The measured concentration of
R290130 was 100% of the nominal value.

Immobilisation was assessed after 24 and 48 randso effect occurred throughout the study.

Conclusions: Based on nominal concentrations, the 48 houyBER290130 toxanilic acid
metabolite of acetochlor) t®aphnia magnaunder static conditions was determined to be
>120 mg/L. The NOEC was 120 mg/L.

t-sulfinylacetic acid (3): R243797

Kent, S.J., Shillabeer, N., (1997).

Acute toxicity of R2243797 t{sulfinylacetic acid metabolite of acetochlor; Ilato.
R243797/2/P2, purity: 99% w/w) tDaphnia magnaunder static conditions, following OECD
202 Part | (1984) guideline, under GLP.

Four groups of five first instar (<24 hour old)ptkaids were exposed in reconstituted water
(Elendt M4 medium, hardness 238 mg CaCpto R243797 at nominal concentrations of
0 (control) and 120 mg/L. Daphnia were kept on @@6r:8-hour light:dark regimen.

The physical and chemical parameters of testisolsiranged within expected values during the
study (dissolved oxygen 9.2-9.4 mg/L, pH 6.99-8 @Mmperature 2@ 1°C). At test start and
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end, samples of test medium were taken for anabfsiiset-sulfinylacetic acid by HPLC. The
measured concentration was 100% of the nominakvalu

Immobilisation was assessed after 24 and 48 hdlargffect occurred in this study.

Conclusions: Based on nominal concentrations, the 48 hoursoEQf R243797 (the
t-sulfinylacetic acid metabolite of acetochlor) Baphniamagnawas >120 mg/L. The NOEC
was 120 mg/L.

t-sulfonic acid (7): R290131
Kent, S.J., Shillabeer, N. (1997).

Acute toxicity of R290131t{sulfonic acid metabolite of acetochlor, lot no.9R231/7/Na/P5,
purity 97% w/w) toDaphnia magnainder static conditions, following OECD 202 Paf1984)
guideline under GLP.

Four groups of five first instar (<24 hour oldmhnids were exposed in reconstituted water
(Elendt M4 medium, hardness 237.7 mg CalLPto R290131 at nominal concentrations of
0 (control) and 120 mg/L. Daphnids were kept om-dndur:8-hour light:dark regimen.

The physical and chemical parameters of testisoiremained at expected values during the
study (dissolved oxygen 9.0-9.2 mg/L, pH 8.04-8tEmperature 2@ 1°C). At test start and
end, samples of test medium were taken for anabfdiset-sulfonic acid metabolite by HPLC.
The measured concentration was 108% of the nomalaé.

Immobilisation was assessed after 24 and 48 hdlasmmobilisation occurred throughout the
study.

Conclusions Based on nominal concentrations of R29018%ulfonic acid metabolite of
acetochlor), the 48 hour EB§£to Daphniamagnaunder static conditions was >120 mg/L. The
NOEC was 120 mg/L.

t-norchloro acetochlor (6): Compound 31 or R243661
Swarbrick R.H., Shillabeer, N. (2000).

Acute toxicity of the metabolite of Acetochlor,rapound 31 (lot no. TSC 0689/07857, purity:
99.5% w/w) toDaphnia magnaunder static conditions, following OECD 202 Part1B84)
guideline, under GLP.

Groups of five first instar daphnids (<24 hour)oldere exposed in reconstituted deionised
water to nominal concentrations of Compound 31 dcdntrol), 10, 18, 32, 56, 100 and

180 mg/L. There were four replicates for each tesicentration. Daphnids were kept on a
16-hour:8 hour light:dark regimen.

Physical-chemical parameters were as follows: mat@peratures were within the range of 20
+ 1°C. pH values ranged from 7.9 to 8.3 and dismbloxygen values ranged from 9.0 to
9.4 mg/L. At 0 and 48 hours, samples of test mediuene taken for analysis ¢fnorchloro
acetochlor by GC. The mean measured concentratiers 91-98% of nominal concentrations.

Immobilisation was assessed after 24 and 48 hours.

Conclusions Based on nominal concentrations, the 48 hougBE@Glue forDaphnia magna
exposed tot-norchloro acetochlor (Compound 31) in a statictepswas 170 mg/L (95%
confidence limits of 150 and 180 mg/L) calculateg rhoving average angle method. The
NOEC was 100 mg/L.
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5.4.2.2 Long-term toxicity to aquatic invertebrates

Table 74: Invertebrate aquatic long term toxicity for Acettar.

Method Results Remarks Reference

Chronic toxicity toDaphnia 0.022 mg/L (reproduction 21d Flow-through Blakemore, G.C.

magna OECD 202 Part Il NOEC) Measured & Muckerman,
concentrations M. (1993)

Blakemore, G.C., Muckerman, M. (1993). Monsanto reprt no. AB-91-470

Chronic toxicity of Acetochlor (lot no. QUE-900482T, purity: 92.07% w/w) tdaphnia
magnaunder flow-through test conditions during 21 ddg#pwing US EPA 72-4 (b) guideline
in agreement with OECD 202 Part I, under GLP.

Daphnids (<24-hours old) were exposed to acetoah&solved in dimethylformamide (DMF)
at nominal concentrations of 0O (control), 21.0,0487.5, 175 and 350 pg a.s./L for 21 days. A
solvent control (DMF, 0.05 mL/L) was included. Teewere four replicate vessels per
treatment, each with 10 daphnids. The dilution watas blended hard water (hardness
132-150 mg CaCélL). The test medium was replaced continuously tpprtional dilution, at

a rate of 3.5 mL/minute, resulting in approximati@e replacements every 24 hours.

Daphnids were fed an algal suspensionSefenastrum capricornutund x 10 cells/L)
supplemented with trout chow and yeast (2.5 mg/arid maintained under a 16-hour:8-hour
light:dark regimen.

Physical-chemical parameters were measured datlye dilution water and on days 0, 4, 7 14
and 21 in the test media. Water temperature wa€,20i5solved oxygen 83-94% of the air
saturation value, and pH 8.2-8.4. Other physical ahemical parameters of the test media
remained at expected values during the study. Sssngdleach test medium were analysed for
acetochlor (by GLC) once pre-exposure, then ondays4, 7, 14 and 21. Acetochlor
concentrations were stable throughout along thé (@5105% nominal). Mean measured
acetochlor concentrations were 0, 22.1, 42.7, 866,and 341 pg/L.

Mortality, abnormal effects and time to first bdbavere assessed daily. Reproduction was
assessed by counting and discarding offspring ttinees per week. After separation of adults
from neonates, test vessels were cleaned and egplacthe test system. At the end of the
exposure period, surviving adults were removed rapdsured for length and dry weight. Test
results are summarised in Table 9.2.5-1. Mortaiitall test concentrations up to 81.3 pug/L was
not significantly different from controls. Compargal controls, adult length was significantly
reduced as of 81.3 pg/L and adult weight was siamtly reduced as of 160 pg/L.

Conclusions Based on mean measured concentrations, the 2 EDg)Acetochlor taDaphnia
magnawas >341 pg a.i/lL (probit method). The corresppgdNOEC was 22.1 pg/L, based on
time to first brood.
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5.4.3 Algae and aquatic plants

Table 75: Algae and aquatic plants toxicity for Acetochlor.

Method Results Remarks Reference
- 1.9pug a.i./L (120h ECsp) Static Thompson, S.G.
I;’;"rfég’r;%tsuer:]eﬂgsggr: 135 |071Hg ailL (120h NOEQ Measured & Swigert, J.P.
' 1.3pg a.i/L (120h NOEG) concentrations (1992)
3.1pug a.i./L (120h ECsp) Static
Toxicity to Selenastrum 1.3pg a.i./L (120h EBCsp) Measured Smyth et al.,
capricornutum US EPA 123-2 | 1.0g a.i/L (120h NOE§) concentrations (1990)
1.0pg a.i/L (120h NOEg)
0.52yg a.i./L (72h ECs) Key study for
Toxicity to Selenastrum 0.31pg a.i./L (72h EBCsp) Static Hoberg, J.R.
capricornutum OECD 201 0.13ug a.ilL (72h NOEQ Measured (2003)
110pg a.i./L (120h ECsp) Static
Toxicity to Anabaena flos-aquae | 32 ug a.i./L (120h ECsq) Measured Smyth et al.,
US EPA 123-2 7.5ug a.i/lL (120h NOEQ concentrations (1992)
1.9ug a.i/L (120h NOEg)
Toxicity to Navicula palliculosa | 1.3ug a.i./L (96h ECsg) Measured Smyth et al.,
US EPA 123-2 2.1pg a.ilL (96h NOEQ concentrations (1992)
0.56g a.i/L (96h NOEG)
10 pg a.i./L (96h ECsp) Static
Toxicity to Skeletonema costatum 4.3 ug a.i./L (96h ECsp) Measured Smyth et al.,
US EPA 123-2 1.6ug a.i/L (96h NOEQ concentrations (1992)
1.6 g a.i/L (96h NOEG)
Toxicity to Skeletonema costatun 7.8 ug a.i./L (96h ECsq) Measured Hoberg, J.R.
OECD 201 2.4pg a.ilL (96h NOEQ concentrations (2003)
2.4ug a.ilL (96h NOEG)
6.6 ug a.s./L (4d ECxg)
> 26 g a.s./L (4d ECxp)
5.7ug a.s./L (4d E,Cso)
2.7ug a.s./L (7d ECsg)
7.4ug a.s./L (7d ECsg)
- . 3.6ug a.s./L (7d E,Cso) Static
Jxicity toLemna gibbaOECD | g5)19 a.s./L (4d NOEG Measured Putt, A.E. (2003)
< 85ug a.s./L (4d NOEQ concentrations

< 85pg a.s./L (4d NOEg,)
< 85ug a.s./L (7d NOEg
< 85ug a.s./L (7d NOEQ
< 85ug a.s./L (7d NOEG,)

201




CLH REPORT FOR ACETOCHLOR

Thompson, S.G., Swigert, J.P. (1992). Monsanto regao. WL-91-227.

Toxic effect of Acetochlor technical (lot no. QUEBPO1-1482-T, purity: 92.07% w/w) to a
freshwater algaSelenastrum capricornutynm a 5-Day toxicity static test, following US EPA
123-2 (1986) guideline, under GLP.

Comment Chemical analysis of Acetochlor were carried onlty at initial (day 0) and at the
end (day 5) of the test.

Growth inhibition of green alga&élenastrum capricornutynexposed for 5 days to acetochlor
technical was determined in a static system witlamration. Cultures of algae (1¢ells/mL)
were exposed under continuous light (4306-5631 I|ur) acetochlor dissolved in
dimethylformamide (DMF) at nominal concentrations (o (control), 0.2, 0.4, 0.8, 1.6 and
3.2 ug a.s./L. A solvent control (DMF, 10.7 puL/Lasvalso included. There were three replicate
vessels for each treatment level. Samples of gteriedia were taken for analysis of acetochlor
by GLC prior to and at the end of the exposuregaeiMeasured concentrations of acetochlor in
the test media at test start ranged from 118 t@®260nominal concentrations and dropped to
46-118% of nominal values on Day5. Results werpressed based on mean measured
concentrations (0, 0.34, 0.42, 0.71, 1.3 and 4/R)ug

The pH was measured at the start and end of tly stnd temperature was recorded twice
daily. Physical and chemical parameters of thedelsttions remained at expected values during
the study (pH 7.6-8.0, temperature 23.3£0.1°C).

Algal cell densities were measured daily and ghosates calculated (lotus 1-2-3, Release 3 and
TOXSTAT Release 2.1) for each treatment. There wer¢reatment-related effects in growth
rate at 0.80 ug/L. At 1.3 ug/L growth rate was amtliby 15% compared to controls, but the
difference was not statistically significant (p<®)0At 4.2 pg/L, a 100% reduction in growth
rate was seen.

Conclusions: Based on mean measured concentrations, the 120Gk (growth rate) of
acetochlor toSelenastrum capricornuturm a static system was 1.9 ug/L (determined by
probit). The NOErC was 0.71 g ai/L, based on aicedn in growth rate at 1.3 pg/L. With
regard to cell density, a significant effect wassetved at the highest concentration tested
NOE,C was 1.3 ug ai/L.

Smyth, D.V., Tapp, J.F., Sankey, S.A., Stanley, R.D(1990). ICI Brixham report
no.BL/B/3647.

Toxic effect of Acetochlor technical (lot no. RI)7purity: 89.7% w/w) to the green alga
(Selenastrum capricornutumiyinder static conditions, following US EPA 123-2 &69
guideline, under GLP.

Comment The pH of the control group varied from 7.08 (0gyto 9.6 (Day 5). Chemical
analysis of Acetochlor was carried out only ati@i(day 0) and at the end (day 5) of the test.

Growth inhibition of green alga&élenastrum capricornutynexposed for 5 days to acetochlor
technical was determined in a static system with@dration. Cultures of algae
(0.31 x 1d cells/mL) were exposed under continuous light toetechlor at nominal
concentrations of O (control), 0.32, 0.56, 1.0, 3.2, 5.6 and 10 pg a.s./L.

There were three biological replicates for thet@ddor treatments and six replicates for the
controls. One blank vessel (without algae inoculuior) each control and treatment was
incubated concurrently.
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The pH of the test solutions was measured attdre (from 7.08 to 7.20) and end of the study
(from 7.44 to 10.04) and temperature was recor@dlg (from 23.9 to 24.2°C). Light intensity,
recorded once during the study, was 3960 lux.

Samples of each test solution were taken at s$taly for analysis of acetochlor by GC/ECD.
Measured concentrations of acetochlor in the testianat test start ranged from 100 to 107% of
nominal values. After 120 hours, measured conceoia were 88-104% of nominal. Results
were expressed based on mean measured acetoambent@tions.

Algal cell densities were measured daily and ghorates calculated for each treatment. There
were no significant effects in groups exposed tt@shlor up to 1.0 pg/L. As of 1.8 ug/L, the
area under the curve (determinate by Dunnett’sepioe) was significantly (p<0.05) lower
than for controls.

Conclusions: Based on mean measured concentrations, the 120844, (biomass) of
acetochlor toSelenastrum capricornutuin a static system was determined to be 1.3 |ig ai/
(95% confidence interval of 0.74-2.3 pg/L) and &E€sy (growth rate) was 3.1 pg/L (95%
confidence interval of 2.1-4.7 ug/L). For both paeters, the corresponding NOEC was
1.0 pg/L.

Hoberg, J.R. (2003). IIA 8.2.6/03.
This study has been considered as the key studydssification.

Toxic effects of Acetochlor technical (lot no. B22D3(P11); purity: 94.7% w/w) along 96 and
168 hours static exposure and recovery potential4fodays more post exposure of the
freshwater green algaPseudokirchneriella subcapitatafollowing the US EPA FIFRA
Subdivision J Guideline 123-2, OECD 201, EEC Metko8 guideline, under GLP.

Comments: Deviations from EEC Method C.3: The medused was a nitrate-based medium
with a pH of 7.1 to 7.3 rather than the recommeraiadhonia-based medium with a pH of 8.0.
The pH was measured at 96 hours rather than abuid.hChemical analysis of Acetochlor was
carried out only at initial (day 0), at 96 hourglat 196 hours of the test. During the exposure
phase, light intensity was lower than recommendée pH of the control group varied from
7.2 (Day 0) to 9.1 (Day 4). Since the algal celhgly in the control group increased over
36-fold, 215-fold and 616-fold in 72, 96, and 1G8irs, respectively, these deviations are not
considered to have impacted the results of theystud

Growth inhibition and potential recovery of theshwater green algd&seudokirchneriella

subcapitataformerly classified aSelenastrum capricornutymwas determined during 96-hour
and 168-hour static exposures to acetochlor teahritie potential for recovery during 4 days,
at each acetochlor test concentration, was alszstigated after 96 and 168 hours of exposure.

Growth inhibition assay (Exposure phase): Algdtures (nominally 1 x 1Dcells/mL) were
exposed for four days (96 hours) or seven days Kbél8s) to acetochlor dissolved in 0.1 mL/L
dimethylformamide (DMF) and added to algal growthedmm (AAP) at nominal
concentrations of 0.063, 0.13, 0.25, 0.50, andud.@.s./L. Negative control and solvent control
(DMF at 0.1 mL/L) groups were also prepared at Bmme algal cell densities. Test
concentrations were not renovated during the Tdstee biological replicates were maintained
in each treatment and control group. Two additioegllicates per group were prepared for
analytical purposes.

At test initiation, individual samples of the tesilutions were taken prior to the addition of
algae for quantification of acetochlor, on Day @ged between 96 and 106% of nominal. At
96 hours and 168 hours, samples for acetochlor tdjcation were collected from the
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additional analytical replicates prepared for erelatment, for 0-96 hours ranged between 91
and 100% of nominal and for 0-168 hours ranged éetw81 and 87% of nominal.
Quantification of acetochlor was by GC/ECD.

Temperature was recorded continuously and maedaiat 24°C during the 96-hour and
168-hour exposure periods. Test chambers were amagéat under continuous illumination using
Duro-Test® Vita-Lite® fluorescent lighting. Lighhiensity during the exposure phases ranged
from 4300 to 5100 lux. The pH was measured atitgsation, at the end of each exposure
period (96 hours and 168 hours). The pH ranged ffdmto 7.3 on Day 0, from 7.5 to 9.2 on
Day 4, and from 7.8 to 9.7 on Day 7.

At 96 hours, the three biological replicates ofre#&est concentration were pooled to obtain a
subsample for initiation of the recovery phaseeAthis subsample was taken, equal volumes
of the pooled replicates were redistributed inted¢replicate flasks and the exposure continued.
At 168 hours, cell densities were again determir@ell densities were determined in each

replicate at 24, 48, 72 and 96 hours.

Recovery assay: Recovery Phase (along 4 daysgdoh control and treatment group was
initiated (subsequent to the 96 hours exposuré&®hburs) by adding an appropriate volume of
the respective pooled replicate sample for eaclumro each of three replicate vessels
containing 100 mL of fresh medium only. Each setepilicates from the same exposure period
contained approximately the same cell densitigeeabeginning of the recovery phase (96-hour
exposure: 1200 cells/mL, 168-hour exposure: 5608/nd.). Initial cell densities during the
recovery phase were selected to avoid adding itmpamounts of acetochlor in the medium in
which the cells were added. Cell densities wererdahed for each replicate at the end of the
recovery phase.

Growth inhibition assay: After 72 hours of expasumarea under the growth curve was
significantly reduced relative to the pooled coh&i0.13, 0.23, 0.49 and 0.93 pg/L, and growth
rate was significantly reduced relative to the pdotontrol at 0.23, 0.49 and 0.93 pg/L. After
96 and 168 hours of exposure, cell density wasifggntly reduced relative to the pooled

controls at the three highest test concentrati®@shur: 0.23, 0.49 and 0.93 pg/L, 168 hour:
0.20, 0.42 and 0.86 ug/L).

Recovery assay: On Day 4 of the recovery phase thi¢ 96-hour exposure, cell densitiesHor
subcapitatapreviously exposed to acetochlor concentration®.669, 0.13, 0.23, 0.49 and
0.93 pg/L were comparable to or greater than tHedeasity of the solvent control group (106
— 270% of the solvent control).

On Day 7 of the recovery phase after the 168-leoosure, cell densities fé. subcapitata
previously exposed to acetochlor concentration8.@51, 0.11, 0.20, 0.42 and 0.86 pg/L were
comparable to or greater than the cell densityhefgooled control group (93 — 168% of the
pooled control).

Conclusions Based on mean (0-96 hours) measured concentsatiom 72 h- ECso (biomass)
of Acetochlor was 0.31 pg/L and the 72 h/C (growth rate) was 0.52 pg/L. The
corresponding NO§E and NOEC were 0.059 pg/L and 0.13 pg/L.

Smyth, D.V., Sankey, S.A., Grinell, A.J. (1992). ICBrixham report no. BL4585/B

Toxic effect of Acetochlor technical (lot no. P&jrity: 95.1% w/w) to the blue-green alga
Anabaena flos-aquaander static conditions along 5 days, following BBA 123-2 (1986)
guideline, under GLP.
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Comments: Chemical analysis of Acetochlor wasiedrout only at initial (day 0), at the end of
the test 120 hours. Considering that the Acetoatdacentrations in the test mediums at the end
are very similar to those at start, this variai®not considering important for the results.

Cultures of algae (2.0 x 1@ells/mL) were exposed in a static system withaettation to
acetochlor at nominal concentrations of 0 (contrd)0, 2.0, 4.0, 8.0, 16, 32, 64 and
128 pg a.s./L. Samples of each test solution wakent at study start and end for analysis of
acetochlor by GC/ECD. Mean measured concentratbracetochlor in the test media at test
start ranged from 89 to 100% of nominal values aintest end (120 hours) were 91-103% of
nominal values. Results were expressed based om measured acetochlor concentrations.

There were three biological replicates for thet@ddor treatments and six replicates for the
controls. One blank vessel (without algae inoculuior) each control and treatment was
incubated concurrently.

The pH of the test solutions was measured attdreand end of the study, pH ranged from 7.3
to 7.8. The temperature was recorded daily ancgdretween 24.0 and 24.2°C. Light intensity
was continuous and recorded once during the studws 3260 lux.

Conclusions: Based on mean measured concentrations, the 120844, (biomass) of
acetochlor tcAnabaena flos-aquam a static system was determined to be 32 pg @8%
confidence interval of 16 — 86 pg/L) and theCdg (growth rate) was 110 pg ai/L (95%
confidence interval of 12->130 pg/L). The corregiiog NOECs were 7.5 pg/L (biomass) and
1.9 pg/L (growth rate).

Smyth, D.V., Sankey, S.A., Holland, M.M., JohnsonP.A. (1992). ICI Brixham report no.
BL4561/B.

Toxicity of Acetochlor technical (lot no. P8, piyri 95.1% w/w) to the freshwater diatom
Navicula pelliculosaunder static conditions along 4 days, following BBA 123-2 (1986)
guideline, under GLP.

Comments: Chemical analysis of Acetochlor was carried oy @t initial (day 0), at the end
of the test 96 hours. Considering that the Acetmcbbncentrations in the test mediums at the
end are very similar to those at start, this vemmis not considering important for the results.

Cultures of the freshwater diatoNavicula pelliculosa0.3 x 10 cells/mL) were exposed in a

static system without aeration to acetochlor at inaimconcentrations of 0 (control), 0.125,

0.25, 0.50, 1.0, 2.0, 4.0, 8.0 and 16 ug a.s./ler@twere three biological replicates for the
acetochlor treatments and six replicates for thetrots. One blank vessel (without algae
inoculum) for each control and treatment was intedbaconcurrently. Samples of each test
solution were taken at study start for analysisaoétochlor by GC/ECD. Mean measured
concentrations of acetochlor in the test mediastt $tart ranged from 100 to 120% of nominal
values and at the end (96 hours) from 105 to 128%ominal values. Results were expressed
based on mean measured acetochlor concentrations.

The pH of the test solutions was measured attdreand end of the study, pH ranged from 7.6
to 8.8. The temperature was recorded daily anctgdretween 23.8 and 24.2°C. Light intensity
was continuous and recorded once during the studws 3890 lux.

Conclusions: Based on mean measured concentrations, the 96{hgily (biomass) of
acetochlor toNavicula pelliculosain a static system was determined to be 1.3 U é@b%
confidence interval of 0.75-2.1 pg/L) and theCd (growth rate) was 2.3 ug a.i/L (95%
confidence interval of 1.3-4.2 ug/L). The NOECs eveé).56 ug/L (biomass) and 2.1 pug/L
(growth rate).
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Smyth, D.V., Craig, N.C.D., Sankey, S.A., PenwelA.J. (1992). IIA 8.2.6/06. ICI Brixham
report no. BL4538/B.

Toxic effect of Acetochlor technical (preparatioeference P8, analytical reference H0984;
purity: 95.1% w/w) to the marine alggkeletonema costatunmder static conditions along 96
hours test, following the US EPA FIFRA SubdivisibGuideline 123-2, under GLP.

Comments: Initial cell density was nominally 1.0 x 46ells/mL rather than 7.7 x 41@ells/mL.
Natural seawater rather than synthetic seawateruses to prepare the nutrient medium. The
day:night cycle was 16-hour:8-hour rather than @drH0-hour. Test containers were agitated
by shaking at 100 rpm rather than at 60 rpm. Sipadicle density in the control groups
increased by an average of 49-fold in 3 days aridfdlsl in 4 days, these deviations are not
considered to have negatively impacted the resiilise study. The result for the most sensitive
endpoint (ECsp, biomass) is of bad quality since only one coneiain has been tested with
effects between 20% and 80% inhibition.

Cultures of the marine diatoBkeletonema costatufh x 10 cells/mL) were exposed during a
96 hours in a static system with aeration to adgtwat nominal concentrations of 0 (control),
0.75, 1.5, 3.0, 6.0, 12, 24, 48 and 96 ug a.s.dst Toncentrations were not replenished during
the test.

Three and six biological replicates were maintdif@ each treatment group and the control
group, respectively. A single abiotic replicate wadso prepared for each treatment group for
acetochlor quantification. Quantification of acdtlme was by GC/ECD. Measured test
concentrations on Day O ranged between 96 and 1df3g6minal and for 0-96 hours ranged
between 99 and 110% of nominal. Mean measured otnat®ns were used in the
determination of E€ values and the no-observed-effect-concentratiddE®) values.

The pH of the test solutions was measured attdreand end of the study, pH ranged from 8.1
to 8.2. at test initiation and from 8.3 to 9.2e#tttermination. The pH tended to increase relative
to algal density. The temperature was recordedy gaid ranged from 20.2 to 20.6°C. Test
chambers were maintained under cool white fluomsdghting with a 16-hour:8-hour
light:dark regimen.

Conclusions: Based on mean measured concentrations, the 964B¢Lly, (biomass) of
acetochlor to forSkeletonema costatumas determined to be 4.3 pg ai/L (95% confidence
interval of 0.79-8.8 png/L) and the@s, (growth rate) was 10 pg a.i/L (95% confidencerveaé

of 3.7-29 pg/L). The NOEC was 1.6 ug ai/L (botionbass and growth rate).

Hoberg, J.R. (2003). IIA 8.2.6/07. Report no. 02168, 12550.6221.

Recovery potential of the marine diat@keletonema costaturafter exposure of Acetochlor
technical (lot no. BGJ2403(P11); purity: 94.7% wi/apng 96 and 168 hours, following US
EPA FIFRA Subdivision J Guideline 123-2, OECD 2BEC C3, under GLP.

Comments: Deviations from EPA OPPTS 850.5400: The ratio leefwtest concentrations was
greater (3.33) than recommended (1.5 to 2.0).alnééll density was 1.0x}@ells/mL rather
than 7.7x16cells/mL. Natural seawater was used to preparentiiéent medium instead of
synthetic seawater, and the initial medium pH wiagh#y lower than recommended. The
saltwater medium used contained four componentsfatent concentrations than the medium
specified in the guideline. Two additional compadsewere added to the medium as well. The
light:dark cycle was 16-hour:8-hour instead of Bt4h10-hour. Since cell density in the control
groups increased by an average of 30-fold in 3 dagk59-fold in 4 days, these deviations are
not considered to have impacted the results oftingy.
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Growth inhibition of the marine diatom alg@keletonemaas determined during 96-hour and
168-hour static exposures to acetochlor technida. potential for recovery at each acetochlor
test concentration and duration, was also monitdeed 10 and 12 days post exposure
respectively.

Algal cultures (nominally 1 x fOcells/mL) were exposed for four days (96 hours) or
seven days (168 hours) to acetochlor dissolved.1nl/L dimethylformamide (DMF) and
added to saltwater algal medium at nominal conaénotrs of 0.24, 0.81, 2.7, 9.0, 30 and
100 pg a.s./L. Negative control and solvent con{idMF at 0.1 mL/L) groups were also
prepared at the same algal cell densities. Testertrations were not renovated during the test.
Three biological replicates test chambers were tamed in each treatment and control group.
Two additional replicates per group were prepacechalytical purposes.

At test initiation, individual samples of the tesilutions were taken prior to the addition of
algae for quantification of acetochlor. Measurest toncentrations on Day 0 ranged between
93 and 106% of nominal. At 96 hours, individual gées were collected from the pooled
replicates from each treatment and control graug,miean measured test concentrations ranged
between 85 and 90% of nominal. At 168 hours, samplere collected from the pooled
replicates of all test concentrations except tt& Qug/L test group due to insufficient sample
volume. Time-weighted average test concentratiams 0F168 hours for the 0.81 pg/L to
100 pg/L represented 75, 76, 75, 79, and 82% of imdmconcentrations, respectively.
Quantification of acetochlor was by GC/ECD. Pregigutsamples were concentrated by a solid
phase extraction technique (SPE).

Test chambers were maintained under Duro-Test@-Mie® fluorescent lighting with a
16-hour:8-hour light:dark regimen, light intensignged from 4300 to 4600 lux. Aeration was
provided by gentle shaking (60 rpm) of the cultdileesks. The pH was measured at test
initiation and at the end of each exposure pergédhours and 168 hours) and ranged from 7.9
to 8.0 on Day 0, from 7.9 to 8.6 on Day 4, and frér@ to 9.0 on Day 7. Temperature was
recorded continuously and ranged from 20 to 21°€fesm 17 to 22°C during the 96-hour and
168-hour exposure periods, respectively.

Recovery assay: At 96 hours and 168 hours, a ezg@hase (10 days or 12 days, respectively)
for each control and treatment group was initiabgdadding an appropriate volume of the
respective pooled replicate sample for each grougath of three replicate vessels containing
100 mL of fresh medium only. Each set of replicdtesn the same exposure period contained
approximately the same cell densities at the beginof the recovery phase (96-hour exposure:
800 cells/mL, 168-hour exposure: 1000 cells/mLj)tidh cell densities during the recovery
phase were selected to avoid adding inhibitory artsoof acetochlor in the medium in which
the cells were added.

Growth inhibition assay: Cell densities were deieed on days 2, 4, 8, and 10 after the
96-hour exposure and on days 4, 8, and 12 aftef@8ehour exposure. After 72 hours, area
under the growth curve and growth rates were sgamfly reduced relative to the pooled
control at 7.9, 26, and 89 ug/L. After 96 and 168rs, cell density was also significantly
reduced relative to the pooled controls at theetlinighest test concentrations (96 hour: 7.9, 26,
and 89 ug/L, 168 hour: 6.7, 24, and 82 pg/L).

Mean measured concentrations (0-96 hours) were msthe determination of Egvalues at
24, 48, 72 and 96 hours and the NOECs at 72 hauts98 hours. Time-weighted average
values (0-168 hours) were used in the determinatid68-hour EGy and NOEC values.

Recovery assay:. Growth rates for Day 0-2 of theovery phase fos. costatunpreviously
exposed to concentrations of 0.22, 0.72, 2.4, adqi@ a.s./L for 96 hours were comparable to
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growth rates of the pooled control groups. Grovettes for Day 0-8 of the recovery phaseSor
costatum previously exposed to concentrations of 26 andu@@.s./L for 96 hours were
comparable to growth rates of the pooled contralugs. Growth rates for Day 0-4 of the
recovery phase fofS. costatumpreviously exposed to concentrations of 0.21, ,0&dd
2.0 pg a.s./L for 168 hours were comparable to trorates of the pooled control groups.
Growth rates for Day 0-8 of the recovery phase $or costatumpreviously exposed to
concentrations of 6.7, 24 and 82 ug a.s./L for i&&s were comparable to growth rates of the
pooled control groups.

Conclusions based on the growth observed during the recovbase, acetochlor was
considered to be algistatic rather than algicid#ha tested concentrations that produced effects.
After a 96-hour exposure to concentrations up @®ug a.s./L and a 168-hour exposure to
concentrations up to 2.0 ug a.s./L, growth ratesvered to control levels within two days and
four days, respectively, after transfer to freshdimen not containing acetochlor. At exposure
concentrations up to 89 ug a.s./L for 96 hours &gig a.s./L for 168 hours, Day 0-8 growth
rates after removal to fresh medium were comparabtentrol values.

Based on mean measured concentrations, the 96HQds (biomass) of acetochlor to for
Skeletonema costaturwas determined to be 7.8 pg ai/L (95% confidenaterval of
3.6-16 pg/L) and the Esp (growth rate) was 21 pg a.i/lL (95% confidence rnvek of 18-26
pHg/L). The NOEC was 2.4 ug ai/L (both, biomass gimavth rate).

Putt, A.E. (2003). IIA 8.2.8/01. Report no. 021034

The purpose of this study was to evaluate theciiyxand recovery potential of the growth of
the duckweed,Lemna gibbafollowing the exposure to Acetochlor technical (lob.
BGJ2403(P11), purity: 94.7% w/w) under static ctinds. The test followed US EPA FIFRA
Subdivision J Guidelines 122-2 and 123-2, OECD 22tler GLP.

Comments: Deviations from EPA OPPTS 850.4400 (dt886). Light intensity during the
exposure phase (6500-8500 lux) and the temperéRirdo 24°C) were slightly outside the
specified ranges of 4200-6700 lux and 25°C + 2%¥3pectively detailed at EPA guidance.
However, they are in agreement with OECD. Frond lmemwas determined on days 4 and 7
instead of days 3, 5, and 7. Since the frond nunrb#re control increased by a factor of over
21 in seven days, these deviations are not comrglderhave negatively impacted the results of
the study.

Growth inhibition assay (Exposure phase): Frondsluwkweed were exposed for 4 days or
7 days to acetochlor dissolved in 0.1 mL/L dimefityyhamide (DMF) and added to 20X algal
growth medium (AAP) at nominal concentrations 34).1.9, 3.8, 7.5, 15 and 30 pg a.s./L.
Negative and solvent (DMF at 0.1 mL/L) control gosuwere included in the test. Test
concentrations were not replenished during theyst&ik biological replicate test chambers
(each containing 5 plants of 3 fronds each) weepgred for each treatment and control group.

The pH was measured at test initiation and atetite of each exposure period (Days 4 and 7)
and ranged from 7.5 to 7.6 on Day 0O, from 8.2 ®© & Day 4 and from 8.1 to 8.4 on Day 7.
Temperature was recorded continuously and mairdaane3°C to 24°C. Test chambers were
maintained under continuous illumination using Dllest® Vita-Lite® fluorescent lighting.
Light intensity was recorded at test initiation afadly thereafter and ranged from 6500 to 8500
lux.

At test initiation, individual samples of the tesilutions were taken prior to the addition of
Lemnafor measurement and quantification of acetochloeabired test concentrations on
Day 0 ranged between 85 and 98% of nominal. On Denged between 87 and 100% of
nominal. On Day 7 ranged between 84 and 97% of maimMean measured concentrations
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(Day 0-7) ranged between 86 and 95% of nominal. nfization of acetochlor was by
GC/ECD.

For each test group, frond numbers were deternoneday 4 for three replicates and on Day 7
for the remaining three replicates. Frond dry weighs determined at the end of each exposure
phase in the same replicates used to determind framber. The dry weight determination did
not include plants that were removed to initiate tbécovery phase. Test results are summarised
in Table s 9.2.7-1 and 9.2.7-2. After 4 and 7 dafysxposure, frond number, growth rate and
frond dry weight (biomass) were significantly reddcrelative to the pooled control at all
concentrations tested. After 4 days, inhibitiorD&5 pg a.s./L for frond number, growth rate,
and dry weight was 12%, 6.2% and 27%, respectivéfer 7 days of exposure, inhibition at
0.85 ug a.s./L for frond number, growth rate, ang deight was 37%, 16% and 31%,
respectively.

Recovery assay: The recovery phases for the 4abdy7-Day exposure groups were initiated
by transferring five plants (with 3 fronds eachpnr replicates A, B, and C (for the
4-Day exposure) and from replicates D, E, and Ftf{fe 7-Day exposure) of each test group to
test vessels containing fresh medium without atétocEach test group in the recovery phase,
therefore, also contained three replicates. Dutlivegrecovery phase after the 4-Day exposure,
frond counts were taken on days 4, 7, and 11, apdveéights were determined on Day 11.
After the 7-Day exposure, frond counts were takemays 7, 14, and 21, and dry weights were
determined on Day 21.

During the recovery phase, the test chambersdoh group were maintained under the same
conditions as in the exposure phase. Temperatagedafrom 22 to 24°C and from 21 to 24°C
for the 4-Day and 7-Day exposure groups, respdytivd recovery phase termination, the pH
ranged from 8.2 to 8.8 and from 8.3 to 9.2 for thday and 7-Day exposure groups,
respectively. During the recovery period, the ligitensity ranged from 6500 to 8400 lux and
from 6500 to 8300 lux for the 4-Day and 7-Day expesgroups, respectively.

The growth rate between consecutive assessmees tivas used to assess duckweed recovery
during the first week of each recovery phase. Atterfirst week, however, the growth rates of
the control groups declined considerably, perhapsaaresult of either space or nutrient
limitation. For this reason, frond number and dmeigit (biomass) were used to assess recovery
beyond Day 7 of each recovery phase.

* During the Day 0-4 interval of the recovery pha$ieraa 4-Day exposure to acetochlor, the
growth rate of the test group previously exposed.8 pg a.s./L was comparable to that of the
pooled control. During the Day 4-7 interval of thésovery phase, growth rates of the 0.85 and
1.8 ug a.s./L test groups were comparable to thaheo pooled control. Final dry weights in
these test groups on Day 11 of the recovery phase ®8% and 69% of the pooled control
value, respectively. Although growth rate was rmhparable to the control during the recovery
phase in the test groups previously exposed tto326 |1g a.s./L there was a steady increase in
frond number in these groups during the 11 Daywegoperiod. Fronds and roots smaller than
those of the control were observed in test grougvipusly exposed to 1.8 to 26 pg a.s./L
which contributed to the lower dry weight obseruethese test groups.

* During the Day 0-7 interval of the recovery pha$ieraa 7-Day exposure to acetochlor, the
growth rate of the test groups previously exposed.85 g a.s./L and 1.8 ug a.s./L were 91%
and 74% of the pooled control growth rate. Fronchbers in these two test groups were 96.1%
and 86%, respectively, of the pooled control vdlyeDay 21 of the recovery phase. Final dry
weights in these test groups on Day 21 of the regoghase were 98% and 59% of the pooled
control value, respectively. Although growth ratasanot comparable to the control during the
recovery phase in the test groups previously exp#se3.6 to 26 ug a.s./L frond number in
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these groups continued to increase during the 34r@=overy period. Fronds and roots smaller
than those of the control were observed in testiggqreviously exposed to 1.8 to 26ug a.s./L
which contributed to the lower dry weight obseruethese test groups.

Conclusions Based on Day 0-7 mean measured test concensatioa endpoints (&g and
NOEC values) were determined foemna gibbaexposed to acetochlor. The computer program
ToxStat vs. 3.5 was used to perform both the $izdINOEC and Eg; calculations.

During the Recovery Phases of this studymna gibbaxposed to acetochlor concentrations up
to 1.8 ug a.s./L are expected to recover to comrowth rates based on frond number within
four days after removal of the test substahesnaexposed to acetochlor concentrations up to
1.8 pg a.s./L for seven days are also expectedctver to control growth rates when removed
to fresh medium; however, the design of this expent did not allow determination of the time
required to completely recover to a control growdle. Lemnaexposed to a concentration of
3.6 pg a.s./L may also recover since frond numbecantinuing to increase at Day 21 of
recovery after a 7-Day exposure; however, thiswegowill require more time. Due to reduced
frond size resulting from acetochlor exposure,camhes test concentrations recovery to biomass
comparable to the control will take longer thanongary to comparable growth rates based on
frond number.

Metabolites

Table 76: Algae and aquatic plants toxicity for Acetochlogtatolites.

Method Results Remarks Reference

44 mg/L (72h ECsp) . .
Toxicity to Selenastrum 42 mg/L (72h BCsp) ts'?;(t?::m“c acid Smyth et al.
capricornutum OECD 201 32mg/L (72h NOEQ Nominal concentrations(lggs)

32 mg/L (72h NOEG)

68 mg/L (72h ECs5p) ' . .
Toxicity to Selenastrum 54 mg/L (72h BCsp) ts-?:tlifénylacetm acid Smyth et al.
capricornutum OECD 201 56 mg/L (72h NOEQ Nominal concentrations(1997)

32 mg/L (72h NOEQ)

17 mg/L (72h ECsq) . .
Toxicity to Selenastrum 8.1 mg/L (72h BCsq) ts'f:tli?mc acid Smyth et al.
capricornutum OECD 201 3.2mg/L (72h NOEQ Nominal concentrations(1997)

3.2 mg/L (72h NOEg)

0.49 mg/L (72h Es50) .
Toxicity to Selenastrum 0.34 mg/L (72h ECsp) ts—?aciirghloro acetochlor gvgﬁggl;equn
capricornutum OECD 201 0.24mg/L (72h NOEQ Nominal concentrations(2000) T

0.12 mg/L (72h NOEGE)

t-oxanilic acid (2): R290130
Smyth, D.V., Kent, S.J., Shillabeer, N. (1998).
Toxicity of R290130 (ID no. 01738-01R, purity: 97w), metabolite of acetochlor, to the

green alg&elenastrum capricornuturfgllowing OECD 201 guideline, under GLP.
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Comments: the medium used was not the recommenedvith a pH of 8.& 0.1. The pH
range in the control vessels (3.4 initially and @t472 hours) was greater than the 1.5 units
specified in the guideline. This is considered #&abfunction of the very high growth factors
observed. (mean control cell densities at 72 heuB88xstarting densities). These deviations
were not considered to have affected the outcontkeo$tudy since the quality criteria for cell
number increase were achieved.

Growth inhibition of green algaeSélenastrum capricornutymexposed for 3 days to the

t-oxanilic acid of Acetochlor (R290130) was deterednin a static system without aeration.
Cultures of algae (f@cells/mL) were exposed under continuous light fapimately 8030 lux)

to R290130 at nominal concentrations of O (contrbl), 18, 32, 56, 100 and 180 mg/L. There
were six replicate vessels for the control groug @mee for each R290130 treatments.

The pH was measured at the start and end of tidy sind ranged from 3.4 to 7.4. A maximum
shift in pH of 2.4 units was observed and considécebe a function of the very high growth
factor observed. Temperature was recorded dailyaridd from 24.0 to 24.1°C.

Samples of the test media were taken for anabfsisoxanilic acid by GC prior to and at the
end of the exposure period. Measured concentrataorged from 94 to 106% of nominal.

Algal cell densities were measured after 24, 48 a2 hours and growth rates calculated for
each treatment. There were no treatment-relatectases in biomass or growth rate compared
to controls up to 32 mg/L.

Conclusions Based on nominal concentrations of thexanilic acid metabolite of acetochlor,
the 72-hour BCso (biomass) and [Esp (growth rate) foiSelenastrum capricornutusxposed to

R290130 under static conditions were 44 mg/L (958afidence limits of 34-57 mg/L) and
42 mg/L (95% confidence limits of 33-54 mg/L), respvely. The NOEC was 32 mg/L for
both biomass and growth rate.

t-sulfinylacetic acid (3): R243797

Smyth, D.V., Kent, S.J., Shillabeer, N. (1997).

Toxic effects ott-sulfinylacetic acid metabolite of acetochlor (R293; lot no. R290131/2/P2,
purity: 99% wi/w) to the green aldggelenastrum capricornutuynfiollowing OECD 201 (1984)
guideline under GLP.

Comments the pH range in the control vessels (3.7 ingiad.5 at 72 hours) was higher than
the 1.5 units specified in the guideline. This @sidered to be a function of the very high
growth factors observed. (mean control cell deesitit 72 hours = 299xstarting densities).
These deviations were not considered to have afidbie outcome of the study since the quality
criteria for cell number increase were achieved.

Growth inhibition of green algaeS( capricornutumn exposed for 3 days to R243797 was
determined in a static system without aerationt@e$ of algae (ftcells/mL) were exposed
under continuous light (approximately 7760 lux)R@43797 at nominal concentrations of 0
(control), 3.2, 5.6, 10, 18, 32, 56, 100 and 180Lmghere were six replicate vessels for the
control group and three for each treatment.

The pH was measured at the start and end of sl sind ranged 3.7 to 9.5. A maximum shift
in pH of 3.4 units was observed and considereceta function of the very high growth factor
observed. Temperature was recorded daily it vaneeh 23.7 to 23.9°C. Samples of the test
media were taken for analysis w$ulfinylacetic acid by HPLC prior to and at thedeof the
exposure period. Measured concentrations rangea I0 to 110% of nominal.
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Algal cell densities were measured after 24, 48 a2 hours and growth rates calculated for
each treatment. There were no treatment-relatezttsffon biomass up to 32 mg/L and on
growth rate up to 56 mg/L.

Conclusions: Based on nominal concentrations of theulfinylacetic acid metabolite of
acetochlor, the 72-houryEsp (biomass) and Esxo (growth rate) forS. capricornutunexposed

to R243797 under static conditions were 57 mg/L%9onf. limits of 50 to 64 mg/L) and
68 mg/L (95% conf. limits of 62 and 74 mg/L), resireely. The NOECs were 32 mg/L
(biomass) and 56 mg/L (growth rate).

t-sulfonic acid (7): R290131
Smyth, D.V., Kent, S.J., Shillabeer, N. (1997). Zeca Brixham report no. BL5971/B.

Toxic effects of the t-sulfonic acid metabolite of acetochlor (R290131gt Ino.
R290131/7/Na/P5, purity: 97% w/w) to the green al§alenastrum capricornuturalong 3
days under static conditions, following OECD 20284) guideline, under GLP.

Comments pH range in the control vessels (7.3 initially7 @t 72 hours) was higher than the
1.5 units specified in the guideline. This is coesed to be a function of the very high growth
factors observed. (mean control cell densities Zahdurs = 288xstarting densities). These
deviations were not considered to have affectedotiteome of the study since the quality
criteria for cell number increase were achieved.

Growth inhibition of green alga&élenastrum capricornutynexposed for 3 days to R290131
was determined in a static system without aerat@ultures of algae (fOcells/mL) were
exposed under continuous light (approximately 7lt@Pto R290131 at nominal concentrations
of 0 (control), 0.56, 1.0, 1.8, 3.2, 5.6, 10, 18 &2 mg/L. There were six replicate vessels for
the control group and three for each R290131 treatm

The pH was measured at the start and end of tigg,pH ranged from 7.3 to 9.7. Temperature
was recorded daily varying from 23.8 to 24.0°C. gla® of the test media were taken for
analysis oft-sulfonic acid by HPLC prior to and at the end lné exposure period. Measured
concentrations ranged from 100 to 110% of nominal.

Algal cell densities were measured after 24, 48 a2 hours and growth rates calculated for
each treatment. There were no treatment-relateectsffon biomass or growth rate up to
3.2 mg/L.

Conclusions: Based on nominal concentrations of theulfonic acid metabolite of acetochlor,
the 72-hour ECsp (biomass) and [Esp (growth rate) forS. capricornutunexposed to R290131
under static conditions were 8.1 mg/L (95% conhits of 7.2-9.1 mg/L) and 17 mg/L (95%
conf. limits of 15-20 mg/L), respectively. The aesponding NOE.C was 3.2 mg/L for both

biomass and growth rate.

t-norchloro acetochlor (6): Compound 31
Swarbrick, R.H., Shillabeer, N. (2000). Zeneca Brixam report no. BL6958/B

Toxicity of t-norchloro acetochlor (lot no. TSC 0689/07857, fyur®9.5% w/w) to the green
algaSelenastrum capricornutyrfollowing OECD 201 (1984) guideline, under GLP.

The effect of Compound 31 on the growth of theegralgaS. capricornutunwas determined
during a 72-hour exposure period in a static tgstesn with gentle shaking. Cultures of algae
(nominally 1¢ cells/mL) were exposed under continuous illumimat{approx. 8280 lux) to
Compound 31 at nominal concentrations of 0 (copt@O15, 0.030, 0.060, 0.12, 0.24, 0.48,
0.96 and 1.9 mg/L. There were three replicate yedsethe Compound 31 treatments and six
replicates for the control level.
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Samples were collected on Day 0 and 3 from atldescentrations for analysis thorchloro
acetochlor by GC. The mean measured concentrattmged between 92 and 125% of nominal.
The measured pH at the start and at the end frenadhtrol and each test concentration, varied
from 7.3 to 7.7. The temperature was measured dailging from 24.1 to 24.3°C.

Algal cell densities were measured daily usingesettronic counter and growth rates were
calculated for each treatment level. There werdreatment-related effects on area under the
growth curve at concentrations lower than or edoaD.12 mg/L, and no treatment-related
effects on the growth rate at concentrations Iawan or equal to 0.24 mg/L.

Conclusions Based on nominal concentrations taforchloro acetochlor, the 72-houp@so
(biomass) and Eso (growth rate) of Compound 31 & capricornutunwere 0.34 mg/L (0.30 -
0.38) and 0.49 mg/L (0.44 - 0.54), respectivelye Tdorresponding NOEC for biomass was
0.12 mg/L and for growth rate was 0.24 mg/L.

5.4.4  Other aquatic organisms (including sediment)

Putt, A.E. (2003). Monsanto report no. SE-2002-183

Full life-cycle toxic effects of Acetochlor“C: lot no. GLP-0303-13655-T, purity 95.7%C:
Ref. no. F0859-82D, radiochemical purity 99.8%,85mMCi/mmole) on the maduration of the
larvae to adult midge t&€hironomus ripariusunder static conditions. The test followed the
guideline OECD 219 (draft 2002) and it was condiicteder GLP.

Comments Deviations from OECD 219 (2002): The sedimentenatystem was aerated for
6 days rather than 7 days prior to introductiontted chironomids, and gentle aeration was
suspended for only 3 hours after addition of chorards to the system, rather than for 24 hours
as specified in the guideline. At the end of thedgt the pH in all test vessels ranged from 4.3
to 4.6, rather than 6 to 9 as specified in the gjind.

The effects of acetochlor on the life cycle of thielge Chironomus ripariuswere determined

in a 28-Day study under static conditions with #era Groups of 20 midge larvae (2 days old)
were exposed for 28 days in a water:sediment systamposed of well water (300 mL per
group) and natural sediment (75 mL per group, ln5eep) ta*C-/*C-acetochlor at nominal
concentrations of 0.10, 0.26, 0.64, 1.6, 4.0, éhdhiy a.s./L. Acetone (0.1 mL/L) was used as a
carrier solvent for acetochlor. Test solutions weeatly stirred after acetochlor addition and
were clear and colourless after stirring. Negatwel solvent (acetone at 0.1 mL/L) control
groups were included in the test.

There were eight replicates for each test conagair. four replicates for the monitoring of
biological results, and four replicates for detenmg exposure concentrations of acetochlor in
the overlying water, pore water, and sediment. \Weller and field-collected sediment from a
freshwater site were used in the test; calcium araate (1.0 g/kg) was added to buffer the
sediment.

The sediment was conditioned for 7 days in flowowgrlying water and was then stored at
4 +2°C prior to use. The sediment had an organic cadoorent of 4.3%, a pH of 6.0, and a
water holding capacity of 22%. The particle sizstribbution of the sediment was 85% sand,
11% silt, and 4% clay.

The test vessels were kept in a water bath atgettéemperature of 20 +2°C under fluorescent
lighting with a 16-hour:8-hour light:dark regimeix days prior to addition of the test

organisms, water and sediment were placed in theuviessels and a gentle aeration (1 to
3 bubbles/second) of the vessels was started. @fati@n was continued throughout the study,
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except for during and 3 hours immediately afteritald of the larvae to the test vessels one
Day before test initiation.

Dissolved oxygen and temperature of each repliware measured on days —1 and 0, and daily
through the study. These values ranged from 78&2aong/L and from 20 to 22 °C, respectively.
On days -1, 0 and 28 pH was measured in each wedsek ranging from 4.3 to 7.0.

Total hardness, alkalinity, specific conductivignd total ammonia were measured on days O
and 28 in overlying water of a composite samplanfrthe control and the 10 mg/L test
concentration. Light intensity ranged from 750 89 9ux.

Test organisms: Midge larvae were fed flaked fatd (5 mg) daily. The amount of food was
doubled from Day 11 onwards. All vessels were oleifor midge emergence and abnormal
behaviour at test initiation and daily during tf&Ray exposure period. The sex and number of
adult midge that emerged were recorded daily. Aduliges were then removed from the
vessels to avoid the introduction of egg ropes ihéotest vessel. The development rate of male,
female, and male and female midge combined wasrdgted for each exposure vessel. Effects
of acetochlor on midge emergence and developmdat attest termination (day 28) are
summarised in Table 9.2.5.2-3

Distribution of radioactivity: Samples were remdver acetochlor concentration measurements
in the overlying water, pore water, and sedimentDay O (one hour after application), and
on days 7 and 28. Acetochlor and selected degraelaee quantified in water and sediment of
the lowest, middle and highest test concentrati@0, 0.64, and 10 mg/L) by HPLC/RAM
(with radiochemical detection). Flow-through raditvaty detection was used to characterise
the nature of the radioactivity in the Day 0, 7 &®& water and sediment samples from the

indicated test concentrations.

Conclusions Based on nominal Acetochlor concentrations and thale/female midge
development rate, the 28-Day NOEC for the midgaifonomus ripariuy was 1.6 mg a.s./L.
The development rate NOEC for males only was 4.0.mJhe 28-DayEg was >
10 mg a.s./L based on midge emergence.

5.4.5 Summary and discussion of aquatic toxicity

Acetochlor is very toxic to all groups of aquatiganisms, the acute L(Ej§vary from > 10 mg/L
on Chironomids to the lowest value of 0.8g/L on the green algR. subcapitata(four order of
magnitude).The same behaviour show the long terre@I§) they ranged from 1.6 mg/L to 0.13
pg/L on Chironomids anB. subcapitataespectively as you can see in the table below.

Table 77 Summary of relevant information on aquatic tayid¢or Acetochlor.

Method Results Remarks Reference
Acute toxicity toOncorhynchus | 0.36 mg/L (96h LG) Tapp, J.F.,
mykiss OECD 203 guideline Measured concentrations Sankey, S.A.,
Caunter, J.E.,
Miller, H.M.
(1989)
Chronic toxicity toOncorhynchus | 0.13 mg/L (32d NOEC) Rhodes, J.E.,
mykissUS EPA FIFRA Measured concentrations Muckerman, M.
Subdivision E, 72-4 guideline and (1992). IIA
ASTM E 1241-88 (1988), 8.2.2.2/01.
Monsanto report
no. AB-91-469
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Acute toxicity toDaphnia magna | 8.6 mg/L (reproduction 48h Eg Farrelly, E.,

ASTM (1980) and US EPA (1975)Measured concentrations Hamer, M.J.

in accordance with OECD 202 (1989)

(1981) guideline

Chronic toxicity toDaphnia magna 0.0221 mg/L (reproduction 21d Blakemore, G.C.,

US EPA 72-4 (b) guideline in NOEC) Muckerman, M.

agreement with OECD 202 Part || Measured concentrations (1993). Monsanto
report no.
AB-91-470

Toxic effects to 0.52ug/L (72h ECs) Key study for Hoberg, J.R.

Pseudokirchneriella subcapitata | 0.13ug/L (72h NOEG) classification (2003). 1A

US EPA FIFRA Subdivision J Measured concentrations 8.2.6/03

Guideline 123-2, OECD 201, EEC
Method C.3 guideline

Toxic effects to Chrironomus > 10 mg a.s./L (development 28d Putt, A.E. (2003).

riparius OECD 219 guideline ECso) Mosanto report
1.6 mg a.s./L (development 28d no. SE-2002-183
NOEC)

Hence Acetoclor should be classified and aprop&®® and M factor's should be aggregated
accordingly with the current legislation criteria.

Regarding the Acetochlor metabolites only t-norohlacetochlor shows a high toxicity to the
aguatic compartment. The most sensitive specleeigteen alg&. capricornutunwith a 72h ECsp
and a NOEE of 0.49 mg/L and 0.29 mg/L (both nominal concetires (Swarbrick, R.H. &
Shillabeer, N. (2000))) respectivel, should be nigkinto account that long term toxicity data on
metabolites are only available on algae, therefox@chloro acetoclor should be classified.

5.5 Comparison with criteria for environmental hazards (sections 5.1 — 5.4)
Comparison with DSD criteria

Acetochlor is very toxic for aquatic organism, iosvs a L(E)Go below 1 mg/L (72h Esp = 0.52
Mg a.i./L (Hoberg, J.R. (2003))) and it is non redulydegradable. Accordingly the classification
should be:

N, R50/53, S 60-61 with SCL:
[C] > 0.025% N, R50/53
0.025% > [C} 0.0025% N, R51/53
0.0025% > [C} 0.00025% R52/53
Comparison with CLP criteria

As mentioned above Acetochlor is very toxic for afiiorganism, it shows a 72h(g, = 0.52ug
a.i./L and a 72h NOE®f 0.13pug a.i./L (Hoberg, J.R. (2003) and it is non rapidggradable (it is
non ready biodegradable, hydrolytically stable aedsistent on soil and water/sediment systems
(DTse's greater than 16 days)). Therefore the classifinashould be:

Acute 1, M factor = 1000
Chronic 1, M factor = 100

H410, Very toxic for aquatic life with long lasgreffects.
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Although this classification proposal is only for Aetochlor, we want to advise that the
metabolite t-norchloro acetochlor should be class#d at least as N, R50/53, S60-61 and Acute
1, Chronic 2, H400, H420, according to DSD and CLRespectively, based on the experimental
data, due it is non ready biodegradable, based onIBWIN models prediction and lack of
information on degradation and a high toxicity to he green algaS. capricornutum showing a
72h ECso and a NOEG of 0.49 mg/L and 0.29 mg/L (both nominal concentt&ons
(Swarbrick, R.H. & Shillabeer, N. (2000))) respectiely.

5.6 Conclusions on classification and labelling for envonmental hazards (sections 5.1
5.4)

Acetochlor should be classified according to DSDodlew:
N, R50/53, S 60-61 with SCL:
[C] > 0.025% N, R50/53
0.025% > [C}> 0.0025% N, R51/53
0.0025% > [C} 0.00025% R52/53

And in agreement with the CLP sould be classified a
Acute 1, M factor = 1000
Chronic 1, M factor = 100

H410, Very toxic for aquatic life with long lastiraffects.

Also we want to remark that the metabolite t-nosehlacetochlor should be clasified as N, R50/53,
S60-61 according to DSD and Acute 1, Chronic 2, {4820, in accordance with to CLP, based
on the experimental data.
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7.1 Physical and chemical properties
Title
Source
Author(s) Year |Company, Report No.

GLP or GEP status (where relevant),
Published or not

Brekelmans,
M.J.C.,
Midgley B.

2000

Statement on the determination of the dissociationstants of acetoch
purified in water.

Notox B.V.

Report No.: MLL-31395

GLP/GEP (Y/N):Y

Published (Y/N):N

Campbell, D.H.,
Hamilton, D.E.

1980

The environmental studies of acetochlor
Monsanto USA

Report No.: MSL-1255

GLP/GEP (Y/N):N

Published (Y/N):N

Dubelman, S.

1999

Atkinson calculation- Atmospheridation program.
Monsanto USA
Report No.: None
GLP/GEP (Y/N):N
Published (Y/N):N

Kramer, H.T.,
Telleen, K.

2000

Determination of Octanol/Water Partition Coeffidieior Four Acetochlqg
Metabolites

Covance Labs Inc, Wisconsin, USA
Report No.: MSL-16601 (6103-268)
GLP/GEP (Y/N):Y

Published (Y/N):N

Krips H.J.
Midgley, B.

2000a

Determination of the UV-VIS absorption speat acetochlor purified.
Notox B.V.

Report No.: MLL-31396

GLP/GEP (YIN):Y

Published (Y/N):N

Krips, H.J.
Midgley, B.

2000b

Determination of the flash-point of acetochlo
Notox B.V.

Report No.: MLL-31393

GLP/GEP (Y/N):Y

Published (Y/N):N

Krips, H.J.
Midgley, B.

2000c

Determination of the auto-ignition temperatfliquids) of acetochlor.
Notox B.V.

Report No.: MLL-31394

GLP/GEP (YIN):Y

Published (Y/N):N

Krips, H.J.
Midgley, B.

2000d

Determination of the explosive propertieaadtochlor.
Notox B.V.

Report No.: MLL-31392

GLP/GEP (YIN):Y

Published (Y/N):N

Krips, H.J.
Midgley, B.

2001a

Statement on the oxidising properties ofcatdbr.
Notox B.V.

Report No.: MLL-31593

GLP/GEP (Y/N):Y

Published (Y/N):N

Krips, H.J. ,
Midgley, B.

2001b

Determination of the IR absorption spectrdimogtochlor.
Notox B.V.

Report No.: MLL-31590

GLP/GEP (YIN):Y

Published (Y/N):N
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Author(s)

Year

Title

Source

Company, Report No.

GLP or GEP status (where relevant),
Published or not

Krips, H.J.,
Midgley, B.

2001c

Determination of théd NMR spectrum of acetochlor.
Notox B.V.

Report No.: MLL-31592

GLP/GEP (YIN):Y

Published (Y/N):N

Midgley, B.

1999

Appearance of an active ingrediémetochlor.
Monsanto Europe

Report No.: MLL-31182

GLP/GEP (YIN):Y

Published (Y/N):N

Midgley, B.

2003

Appearance of an active ingredieitetochlor Technical
Monsanto Europe

Report No.: MSL-18698

GLP/GEP (Y/N):N

Published (Y/N):N

Midgley, B.,
Bernes, A.

2003

Surface tension of acetochlor active substance
Centre de Recherches Agronomiques (Gembloux)
Report No.: MSL18697 (FO 20619/ Ch.1719)
GLP/GEP (YIN):Y

Published (Y/N):N

Midgley, B.,
Pigeon, O.

2000

Physical and chemical properties of acetocdtive ingredient.
Centre de Recherches Agronomiques (Gembloux)

Report No.: MLL-31398 (FO 11691/ Ch. 1719)

GLP/GEP (Y/N):Y

Published (Y/N):N

Myers, H.W.

1989

ICIA-5676 Hydrolysis Studies
ICl Americas Inc Western Research Center
Report No.: WRC 88-70
GLP/GEP (Y/N):N
Published (Y/N):N

Powell, S.P.,
Skidmore, M.W.

1991

Acetochlor: Quantification and CharacterisationR&dioactive Residues
Tissues, Milk and Excreta of Goats after Oral Dgsiith **C-Acetochlor.
ICI Agrochemicals, Jealott’s Hill Research Centre

Report No.: RJ1019B

GLP/GEP (YIN):Y

Published (Y/N):N

Van Helvoirt,
JAMMW.,
Midgley, B.

2001

Determination of the mass spectrum of acetochl
Notox B.V.

Report No.: MLL-31591

GLP/GEP (YIN):Y

Published (Y/N):N

Vanbellinghen C.

2002

Calculation of Henry’s lawnstant for acetochlor.
Monsanto Europe
Report No.:MLL-31686
GLP/GEP (Y/N):N
Published (Y/N):N

Vanbellinghen C.,
Franke J.

2002

Determination of acetochlor vapour pressure.
Siemens Axiva GmbH

Report No.: MLL-31685

GLP/GEP (YIN):Y

Published (Y/N):N
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7.2 Toxicology and metabolism
Author(s) Year Title
Source

Company, Report No.
GLP or GEP status (where relevant),
Published or not

Adam, G.

1986

A teratology study in rabbits with MQ97.
WIL Research Laboratories Inc., Ohio, USA
Report No.: WIL-5009/ WI-86-4
GLP/GEP (YIN):Y
Published (Y/N):N

Ahmed, F.E.

1980a

CP 55097: 91 day feeding study in the rat. Feedngigfficiency ang
compound-in-feed stability studies.
Monsanto USA

Report No.: PR-79-051

GLP/GEP (YIN):Y

Published (Y/N):N

Ahmed, F.E.

1980b

CP 55097: 119 day study in the do
Pharmacopathics Research Labs.Inc., Maryland, USA
Report No.: PR-79-114
GLP/GEP (YIN):Y
Published (Y/N):N

Ahmed, F.E.

1981

MON-097: 12-month chronic toxigtydy in the dog.
Pharmacopathics Research Labs Inc., Maryland, USA
Report No.: PR-80-008
GLP/GEP (YIN):Y
Published (Y/N):N

Ahmed, F.E.

1983a

MON 097: Chronic toxicity and egenicity study in the rat.
Monsanto USA
Report No.: PR-80-006
GLP/GEP (YIN):Y
Published (Y/N):N

Ahmed, F.E.

1983b

MON 097: 24-month oncogenicitggtin the mouse.
Monsanto USA
Report No.: PR-80-007
GLP/GEP (Y/N):Y
Published (Y/N):N

Akubue, P.1., Stohs,
S.J.

1991

Endrininduced production of nitric oxide by rat peritoh
macrophages.

Toxicol Lett 62:311-316.
GLP/GEP (Y/N):N/A
Published (Y/N):Y

Albin, L. A., Kraus,
L.J.

2003a

Absorption, Distribution, Metabolism aBtimination of Acetochlg
Oxanilic Acid in Sprague-Dawley Rats following oredlministration
Report No.: ML-99-079

GLP/GEP (YIN):Y

Published (Y/N):N

Albin, L. A., Kraus,
L.J.

2003b

Absorption, Distribution, Metabolism aBtimination of Acetochlo
Ethane Sulfonate in Sprague-Dawley Rats followingral
Administration.

Report No.: ML-99-042

GLP/GEP (Y/N):Y

Published (Y/N):N

Amyes, S.J.

1989

SC-5676: 78 Week Feeding Study in CD-1 MiceHReport
Life Science Research Limited

Report No.: CTL/C/2170

GLP/GEP (YIN):Y

Published (Y/N):N
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Author(s)

Year

Title

Source

Company, Report No.

GLP or GEP status (where relevant),
Published or not

Andrews, G.K.

2000

Regulation of metallathionen gene expression by oxidative stf
and metal ions.

Biochem Pharm 59: 95-104.
GLP/GEP (Y/N):N/A
Published (Y/N):Y

Ashby, J., Clapp, J,Li

Tinwell, H. et al.

1996

Use of the Comet Assay to Assess Genetic fpxicthe Nasal
Olfactory Cells of Rats Exposed to Acetochlor ireDi

Zeneca Central Toxicology Laboratory

Report No.: CTL/R/1289

GLP/GEP (Y/N):Y

Published (Y/N):N

Ashby J., Kier L.,
Wilson A.G.E. et al.

1996

Evaluation of the potential carcinogenicity and @@ toxicity to
humans of the herbicide acetochlor.

Hum Exp Toxicol., 1996 Sep;15(9):702-35.
GLP/GEP (Y/N):N/A

Published (Y/N):Y

Ashby, J., Lefevre,
P.A.

1993

Acute Toxicity to Acetochlor to the Liver:
Biochemical Studies

Zeneca Central Toxicology Laboratory

Report No.: CTL/R/1177

GLP/GEP (Y/N):N

Published (Y/N):N

Pathologl ang

Ashby, J., Lefevre,
P.A.

1994

Acute Toxicity to Acetochlor to the Liver: Furth@athological an
Biochemical Studies

Zeneca Central Toxicology Laboratory

Report No.: CTL/R/1184

GLP/GEP (Y/N):N

Published (Y/N):N

Auletta, C.S.

1983

A dermal sensitisation studgumea pigs. Test material : MON 04
Bio/dynamics Inc., New Jersey, USA
Report No.: BD-82-204
GLP/GEP (YIN):Y
Published (Y/N):N

Bagchi, D., Bagchi,
M., Hassoun, E.A. et
al.

1995

In vitro and in vivo generationof ROS, DNA damage and lact
dehydrogenase leakage by selected pesticides.

Toxicology 104: 129-140.

GLP/GEP (Y/N):N/A

Published (Y/N):Y

Barber, G., MacKay,
J.M.

1995

Compound 57: Assessment for the Induction w$ddedied DNA
Synthesis in Rat HepatocytiesVivo

Zeneca Central Toxicology Laboratory

Report No.: CTL/P/4642

GLP/GEP (Y/N):Y

Published (Y/N):N

Barlow, A., Ishmael,
J.E.

1989

Acetochlor: Skin Irritation to the Rabbit
ICI Central Toxicology Laboratory
Report No.: CTL/P/2638

GLP/GEP (YIN):Y

Published (Y/N):N

Bechtel, C.

1988

Acute inhalation study of MON 097.
Monsanto USA
Report No.: MSL-8317
GLP/GEP (YIN):Y

Published (Y/N):N
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Author(s)

Year

Title

Source

Company, Report No.

GLP or GEP status (where relevant),
Published or not

Bolton J.L., Trush
M.A., Penning T.M.
et al.

2000

Role of Quinones in Toxicolog
Chem. Res. Toxicol. 13(3): 135-160.
GLP/GEP (Y/N):N/A

Published (Y/N):Y

Botham, P.A.,
Ishmael, J.E.

1989

Acetochlor: Skin Sensitisation to the Guinap P
ICI Central Toxicology Laboratory

Report No.: CTL/P/2577

GLP/GEP (YIN):Y

Published (Y/N):N

Brammer, A.

1989

Acetochlor: 4-Hour Acute Inhalatiboxicity Study in the Rat
ICI Central Toxicology Laboratory
Report No.: CTL/P/2544
GLP/GEP (Y/N):Y
Published (Y/N):N

Branch, D.K.

1982a

Acute oral toxicity of MON 097 riats.
Monsanto USA. Study no.: 820031.
Report No.: ML-82-049
GLP/GEP (YIN):Y
Published (Y/N):N

Branch, D.K.

1982b

Acute dermal toxicity of MON O&yvrabbits.
Monsanto USA. Study no.: 820032.
Report No.: ML-82-049
GLP/GEP (Y/N):Y
Published (Y/N):N

Branch, D.K.

1982c

Primary skin irritation of MOND to rabbits.
Monsanto USA. Study no.: 820033.
Report No.: ML-82-049
GLP/GEP (Y/N):Y
Published (Y/N):N

Branch, D.K.

1982d

Primary Eye irritation of MON % rabbits.
Monsanto USA. Study no.: 820034.
Report No.: ML-82-049.

GLP/GEP (YIN):Y
Published (Y/N):N

Breaux, E.J., Feng, P.

1984

In vitro metabolism of acetochlor by rat liver and kidney
homogenates.

Monsanto USA

Report No.: MSL-3449

GLP/GEP (Y/N):N

Published (Y/N):N

Brewster, D., Hotz, K.

1991

A Study to the Effect of Alachlor on Cell Proliféi@n in Specifig
Tissues of the Rat and Mouse.

Lab Project Number: HL 87112,90059,90114; R.D. 1 B8 14.
Unpublished study prepared by Monsanto. Co. 95 p.

Broadmeadow, A.

1985

SC-5676 : Preliminary itiy Study By Dietary Administration
CD Rats for 4 weeks
Life Science Research Limited
Report No.: 85/SUC009/476
GLP/GEP (Y/N):N
Published (Y/N):N
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Broadmeadow, A.

1986a

SkE76: Toxicity Study by Dietary Administration tdRats for 1
Weeks.
Life Science Research Limited
Report No.: CTL/C/2193
GLP/GEP (YIN):Y
Published (Y/N):N

Broadmeadow, A.

1986b

SC-5676: Toxicity Study bpl@€apsule) Administration to Beag|
Dogs for 13 Weeks
Life Science Research Limited
Report No.: CTL/C/2195
GLP/GEP (Y/N):Y
Published (Y/N):N

le

Broadmeadow, A.

1988

SBB76: Combined Oncogenicity and Toxicity Study inetary
Administration to CD Rats for 104 Weeks Final Repor
Life Science Research Limited
Report No.: CTL/C/2191
GLP/GEP (YIN):Y
Published (Y/N):N

Broadmeadow, A.

1989

SBB76:; Toxicity Study Oral (Capsule) Administratioo Beaglg
Dogs for 52 Weeks Final Report
Life Science Research Limited
Report No.: CTL/C/2194
GLP/GEP (YIN):Y
Published (Y/N):N

Brooker, A.J., Stubbs

A., John, D.M.

>1

1989a

Acetochlor: Teratogenicity Study in the Rat
Huntington Research Centre Ltd

Report No.: CTL/C/2187

GLP/GEP (Y/N):Y

Published (Y/N):N

Brooker, A.J., Stubbs

A., John, D.M.

Py

1989b

Acetochlor: Teratogenicity Study in the Rabbi
Huntington Research Centre Ltd

Report No.: CTL/C/2186

GLP/GEP (YIN):Y

Published (Y/N):N

Burman, D.M.,
Shertzer, H.G., Senft
A.P. etal.

2003

Antioxidant perturbations in the olfactory mucodaatachlorireate
rats.

Biochem Pharm 66:1707-1715.
GLP/GEP (Y/N):N/A

Published (Y/N):Y

Callander, R.D.

1991

PJ2 Acetochlor Metabolite: An Evaluation of MutagefPotentia
Using S.typhimuriumandE.coli

ICI Central Toxicology Laboratory
Report No.: CTL/P/3358
GLP/GEP (YIN):Y

Published (Y/N):N

Callander, R.D.

1992

Acetochlor (Analytical Stardjar An Evaluation of Mutagen
Potential Usings. Typhimurium.
ICI Central Toxicology Laboratory
Report No.: CTL/R/1112
GLP/GEP (YIN):Y

Published (Y/N):N
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Callander, R.D.

1997a

Oxanilic acid (R290130): Aalaation of mutagenic potential usir]
S. TyphimuriunandE. Coli
Central Toxicology Laboratory
Report No.: CTL/P/5542
GLP/GEP (YIN):Y
Published (Y/N):N

Callander, R.D.

1997b

Thioacetic acid sulphoxide (R243797) : An evaluataf mutageni
potential usings.typhimuriumandE.Coli

Central Toxicology Laboratory

Report No.: CTL/P/5541

GLP/GEP (Y/N):Y

Published (Y/N):N

Callander, R.D.

1997c

Sulfonic acid (R290131) :eMaluation of mutagenic potential usi
S.TyphimuriunandE. Coli
Central Toxicology Laboratory
Report No.: CTL/P/5568-ZE-2000-75
GLP/GEP (YIN):Y
Published (Y/N):N

Callander, R.D.

1998

Acetochlor-An evaluation ie 8almonella/microsome assay.
ICI Central Toxicology Laboratory
Report No.: CTL/P/1379
GLP/GEP (YIN):Y
Published (Y/N):N

Callander, R.D.

2002

R243661 (norchloroacetochld@gcterial Mutation Assay inS
typhimuriumandE. col..
Central Toxicology Laboratory
Report No.: CTL/YV4899, ZE-2001-223
GLP/GEP (Y/N):Y
Published (Y/N):N

Callander, R.D.,
Priestley, K.P.

1989

Acetochlor: An Evaluation in the Salmonellathtion Assay
ICI Central Toxicology Laboratory

Report No.: CTL/P/2391

GLP/GEP (YIN):Y

Published (Y/N):N

Cantoreggi, S.,
Dietrich, D.R., Lutz
W.R.

1993

Induction of Cell Proliferation in the Forastach of F344 Rats
Following Subchronic Administration os Styrene D8de and
Butylated Hydroxyanisole.

Cancer Res. 53: 3505-3508

GLP/GEP (Y/N):N/A

Published (Y/N):Y

Carr, K.H., Elliott,
R.C., Halasinski, K.A
et al.

1983

The metabolism of acetochlor in the laborataty
Monsanto USA

Report No.: MSL-2824

GLP/GEP (YIN):Y

Published (Y/N):N

Cavagnaro, J.,
Cortina, T.

1985

In vivo micronucleus assay in mice with MON 097 (Acetochlo
Hazleton Biotechnologies Corp., Virginia, USA

Report No.: HL-84-405

GLP/GEP (YIN):Y

Published (Y/N):N

Cifone, M.

2006

CHO HGPRT Forward Mutation Assay withCanfirmatory Assal
and Duplicate Cultures with MON 52765

Report No.: CV-2005-101

GLP/GEP (YIN):Y

Published (Y/N):N
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Clay, P.

2000a

Oxanilic acid (R290130): L5178Y "Tknouse lymphoma mutation
assay.
Central Toxicology Laboratory
Report No.: CTL/VV0231, ZE-2000-171
GLP/GEP (YIN):Y
Published (Y/N):N

Clay, P.

2000b

Sulfonic acid (R290131): L5178Y "TKnouse lymphoma mutati
assay.
Central Toxicology Laboratory
Report No.: CTL/VV0232, ZE-2000-169
GLP/GEP (Y/N):Y
Published (Y/N):N

Clay, P.

2001

Thioacetic acid sulphoxide (R24379TB178Y TK” mouss
lymphoma mutation assay.
Central Toxicology Laboratory
Report No.: CTL/VV0233, ZE-2001-75
GLP/GEP (YIN):Y
Published (Y/N):N

Clay, P.

2002

R243661: L5178Y TKmouse lymphoma mutation assay.
Central Toxicology Laboratory
Report No.: CTL/VV0234
GLP/GEP (Y/N):Y
Published (Y/N):N

Clayson, D.B., Mehtg
R., Iverson, F.

1994

Oxidative DNA damagihe effects certain
operationally non-genotoxic carcinogens.
International Commission for Protection Against Eonmental
Mutagens and Carcinogens. Mutat.Res. 317(1):25-42.
GLP/GEP (Y/N):N/A

Published (Y/N):Y

genotoxic &

Coleman, S.,
Linderman, R.,
Hodgson, E. et al.

2000

Comparative metabolism of chloroacetamide herbgated selected
metabolites in human and rat liver microsomes.
Environ Health Perspectives 108:1151-1157.
GLP/GEP (Y/N):N/A

Published (Y/N):Y

Cook J.C., Klinefelter

G.R., Hardisty J.F. e
al.

1999

Rodent Leydig cell tumorigenesis: a reviewthefphysiology,
pathology, mechanisms, and relevance to humans.

Crit. Rev. Toxicol. 29 (2), 169-261, 1999.

GLP/GEP (Y/N):N/A

Published (Y/N):Y

Creasy, D.M.

2003

Acetochlor: Histopathological Reeation of Dog Testes and
Epididymides from a One Year Study
Huntingdon Life Sciences, East Millstone, NJ.
Report No.: GHC 5697
GLP/GEP (Y/N):N/A
Published (Y/N):N

Cummins, H.A.

1986a

SC-5676 Technical: Acute Omtiity in Rats.
Life Science Research Ltd
Report No.: CTL/C/2169
GLP/GEP (YIN):Y
Published (Y/N):N

Cummins, H.A.

1986b

SC-5676 Technical: Acute Derfraticity in Rats
Life Science Research Ltd
Report No.: CTL/C/2168
GLP/GEP (Y/N):Y

Published (Y/N):N
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Duerden, L. 1992 PJ2 Acetochlor Metabolite: Acutaldoxicity to the Rat
ICI Central Toxicology Laboratory
Report No.: CTL/P/3605
GLP/GEP (YIN):Y
Published (Y/N):N
Duerden, L., Lewis, 1990 Acetochlor Technical: 4-Hour Acute Inhalatiboxicity Study in the
R.W. Rat
ICI Central Toxicology Laboratory
Report No.: CTL/P/3178
GLP/GEP (YIN):Y
Published (Y/N):N
Dybowsky, J.A. 2003a |Supplement to: In vitro Metabolism of Acetochlor Rat, Mouse
Primate and Human Liver and Nasal Tissues.
Regulatory Laboratories, Indianapolis Lab, Dow Agpiences
Indianapolis, IN.
Laboratory Study ID GHC 5683.
Unpublished report.
Dybowsky, J.A. 2003b |[Response to US EPA Evaluation. In Vitro MetabolisirAcetochlo
in Rat, Mouse and Primate Liver and Nasal Tissues.
CTL/R/1319, Regulatory Laboratories, Indianapoliabl. Dow
Agrosciences LLC, Indianapolis, IN.
Laboratory Study ID GHC 5698.
Unpublished report.
Farrow, M.G. Cortina 1983 In vivobone marrow chromosome study in rats with acetodM®N
T. 097).
Hazleton Laboratories America Inc. Virginia, USA
Report No.: HL-83-006
GLP/GEP (YIN):Y
Published (Y/N):N
Feng, P.C.C., Wilson, 1990 Metabolism of Acetochlor by Rat and Mouse Liver aN@sal
A.G.E., McClanahan Turbinate Tissues.
R.H. et al. Drug Metab. Dispos.18, 373-377.
GLP/GEP (Y/N):N/A
Published (Y/N):Y
Feng, P.C.C,, 1987 In vitro oxidation of 2,6-diethylaniline bytdazer microsomes.
Wratten, S.J. J. Agri. Food Chem., 35, 491-496.
GLP/GEP (Y/N):N/A
Published (Y/N):Y
Fox, V. 1995 Compound 57: An Evaluation in tmeVitro Cytogenetic Assay
Human Lymphocytes
Zeneca Central Toxicology Laboratory
Report No.: CTL/P/4647
GLP/GEP (YIN):Y
Published (Y/N):N
Fox, V. 1998 |Acetochlor and Related Materials: An Evaluationtihe In Vitro

Cytogenetic Assay in Human Lymphocytes
Zeneca Central Toxicology Laboratory
Report No.: CTL/R/1386

GLP/GEP (YIN):Y

Published (Y/N):N
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Fox, V.

2000a

Oxanilic acid (R290130)n vitro cytogenetic assay in hum
lymphocytes.
Central Toxicology Laboratory
Report No.: CTL/SV1035, ZE-2000-172
GLP/GEP (YIN):Y
Published (Y/N):N

Fox, V.

2000b

Oxanilic acid (R290130): Mouse boramow micronucleus test.
Central Toxicology Laboratory
Report No.: CTL/SM0978, ZE-2000-019
GLP/GEP (Y/N):Y
Published (Y/N):N

Fox, V.

2000c

Sulfonic acid (R290131)n vitro cytogenetic assay in hum
lymphocytes.
Central Toxicology Laboratory
Report No.: CTL/SV1036, ZE-2000-170
GLP/GEP (Y/N):Y
Published (Y/N):N

Fox, V.

2000d

Sulfonic acid (R290131): Mouse boranow micronucleus test.
Central Toxicology Laboratory
Report No.: CTL/SM0977, ZE-2000-020
GLP/GEP (YIN):Y
Published (Y/N):N

Fox, V.

2001

Thioacetic acid sulphoxide (R24379W) vitro cytogenetic assay
human lymphocytes.

Central Toxicology Laboratory

Report No.: CTL/SV1037, ZE-2001-74

GLP/GEP (Y/N):Y

Published (Y/N):N

Fox, V.

2002a

R243661n vitro cytogenetic assay in human lymphocytes.
Central Toxicology Laboratory
Report No.: CTL/SV1038
GLP/GEP (Y/N):Y
Published (Y/N):N

Fox, V.

2002b

R243661: Mouse bone marrow microrugtest.
Central Toxicology Laboratory
Report No.: CTL/SM1039
GLP/GEP (Y/N):Y
Published (Y/N):N

Frith, C.H., Ward,
J.M., Chandra, M.

1993

The morphology, immunohistochemistry, anddentce of
hematopoietic neoplasms in mice and rats

Toxicol. Path. 21(2):206-218

GLP/GEP (Y/N):N/A

Published (Y/N):Y

Genter, M.B.,
Burman, D.W. Bolon
B.

2002

Progression of Alachlor-induced Olfactory Msa&loTumours.
Int. J. Exp. Path 83: 303-307.

GLP/GEP (Y/N):N/A

Published (Y/N):Y

Genter, M.B.,
Burman, D.M.,

Vijayakumar, S. et all

2002

Genomic analysis of Alachlarduced oncogenesis in rat olfact
mucosa.

Physiol Genomics 12:35-45.

GLP/GEP (Y/N):N/A

Published (Y/N):Y
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Gopinath, C.

2009

Scientific Advisory Group review on lung tumours and histiog
sarcomas in two mouse dietary carcinogenicity sidiwith
Acetochlor. Unpublished report. March 19, 2009.
Report No.: not assigned

GLP/GEP (Y/N): N/A

Published (Y/N):N

Green, T.

1998a

Thin vitro Metalolism of Acetochlor in Rat, Mouse and Prin
Liver and Nasal Tissues
Zeneca Central Toxicology Laboratory. Alderly ParlacClesfield
Cheshire (UK).
Report No.: CTL/R/1319
GLP/GEP (Y/N):Y
Published (Y/N):N

Green, T.

1998b

Thin vitro Metabolism of the @phoxide Metabolite of Acetochl
in Rat, and Mouse Liver and Nasal Tissues
Zeneca Central Toxicology Laboratory. Alderly P&acClesfield,
Cheshire (UK).
Report No.: CTL/R/1324
GLP/GEP (YIN):Y
Published (Y/N):N

Green, T.

1998c

The Comparative of Metabolism oétachlor in Rats and Mice
Zeneca Central Toxicology Laboratory. Alderly P&tlcClesfield,
Cheshire (UK).

Report No.: CTL/R/1318
GLP/GEP (Y/N):Y
Published (Y/N):N

Green, T.

2000

Thén vitro Metabolism of the Sulphoxide Metabolite of Acetam
in Rat, Mouse, Primate and Human Liver and Nassddeés
Zeneca Central Toxicology Laboratory. Alderly P&acClesfield,
Cheshire (UK).

Report No.: CTL/R/1480
GLP/GEP (YIN):Y
Published (Y/N):N

Green, T.

2001a

C-14 Acetochlor sulphoxide: Binding localisation of radioactivit
in rat nasal tissues.
Central Toxicology Laboratory Alderly Park MacClietd, Cheshirg
(UK).
Report No.: CTL/011889/RES/REPT
GLP/GEP (Y/N):N
Published (Y/N):N

Green, T.

2001b

The In Vitro Metabolism of SulptiexMetabolite of Alachlor in R
and Human Nasal Tissues.
Central Toxicology Laboratory. Alderly Park MacUilefd, Cheshirg
(UK).
Report No.: CTL/CTL/R/1499
GLP/GEP (Y/N):N/A
Published (Y/N):N

Green, T., Bennett,
D., Nash, J. et al.

1997

The distribution of acetochlor metaboliteghia rat.

Central Toxicology Laboratory. Alderly Park MacCie&l, Cheshirg
(UK).

Report No.: CTL/R/1317

GLP/GEP (Y/N):N

At

Published (Y/N):N
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Green, T., Lee, R,,
Moore, R.B. et al.

2000

Acetochlo-induced rat nasal tumours: Further studies omtbde of
action and relevance to humans.

Regul. Toxicol. Pharmacol. 32:127-133.

GLP/GEP (Y/N):N/A

Published (Y/N):Y

Hansen, S.C.

2009a

Acetochlor Oxanilic Acid: Phamkinetics and Metabolismin
Cr1:CD1(ICR) Mice
Report no. 091020
GLP/GEP (YIN):Y
Published (Y/N):N

Hansen, S.C.

2009b

Acetochlor Ethane Sulfonate: Pharmacokinetics aratalblism i
Cr1:CD1(ICR) Mice
Report no. 091013
GLP/GEP (Y/N):Y
Published (Y/N):N

Hardisty, J.F.

1997a

Pathglp Working Group Peer Review of Hepatocellular Naemg
in the Liver of Rats and Mice from Five LofAgrm Studies wit
Acetochlor. Experimental Pathology Laboratories, Inc., Resg
Triangle Park, NC.

Laboratory Project ID CTL/C/3197
Monsanto Report no. 84260
GLP, Unpublished

Hardisty, J.F.

1997b

Pathology Working Group Peer Review of Neoplasgsibns in th
Lung of Male and Female Mice from Two Lofdgrm Studies wit
Acetochlor. Experimental Pathology Laboratories, Inc., Resg
Triangle Park, NC.

Laboratory Project ID CTL/C/3198

Monsanto report no. 84271

GLP, Unpublished

Hardisty, J.F.

1997¢c

Pathology Working Group Peewi®v of Histiocytic Sarcoma i
Female Mice from Two Long-Term Studies with Acetioch
Experimental Pathology Laboratories, InRgsearch Triangle Pa
NC.

Laboratory Project ID CTL/C/3196
Monsanto report no. 84254
GLP, Unpublished

Hardisty, J.F.

2001a

Pathology Working Group Peer Review of Proliferathesions in th
Kidney of Female Mice from a 24-Month Oncogenic8iudy in he
Mouse with Acetochlor, Final PWG Report.

Experimental Pathology Laboratories, Inc., Resedrgangle Park
NC. EPL Project ID No. EP-2000-227. Unpublishedorép

Hardisty, J.F.

2001b

Pathology Working Group Peer Review of Neoplasgsibns in th
Femur and Nomglandular Stomach of Male and Female Rats fr(
Combined Oncogenicity and Toxicity Study in Diet
Administration to CD Rats for 104 Weeks with Acdilmr. EPL

Project No. 550-003. 3 January 2001.
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Hawkins, D,R.,
Kirkpatrick, D., Dean
G.

1988

The Biokinetics of 14-@¢etochlor After Oral Administration to Rg
at a Nominal Level of 10 mg/Kg
Huntington Research Centre Ltd
Report No.: CTL/C/2117
GLP/GEP (YIN):Y

Published (Y/N):N

Hawkins, D.R.,
Kirkpatrick, D., Dean
G.

1989a

The Biokinetics of 14-Beetochlor After Oral Administration to R4
at a Nominal Level of 200 mg/Kg
Huntington Research Centre Ltd
Report No.: CTL/C/2182
GLP/GEP (Y/N):Y
Published (Y/N):N

Hawkins, D.R.,
Kirkpatrick, D., Dean
G.

1989b

The Distribution and Excretion of Radioactivity Aft Ora
Administration of 14-C-Acetochlor at 10 mg/kg totR&reTreateq
with Non-Radiolabelled Acetochlor
Huntington Research Centre Ltd
Report No.: CTL/C/2183
GLP/GEP (YIN):Y

Published (Y/N):N

Hawkins, D.R.,
Kirkpatrick, D., Dean
G.

1989c

The Metabolism of 14-C-Acetochlor in the Ré&er Oral
Administration

Huntington Research Centre Ltd

Report No.: CTL/C/2175

GLP/GEP (Y/N):Y

Published (Y/N):N

Hirose, M.,
Fukushima S., Kurat
H. et al.

1988

Modification of N-Methyl-N-nitro-N-nitrosoguéatine-induced
Forestomach and Glandular Stomach Carcinogene$érolic
Antioxidants in Rats.

Cancer Res. 81: 5310-5315

GLP/GEP (Y/N):N/A

Published (Y/N):Y

Hodge, M.C.E.

1991

Acetochlor: Dominant Lethal $tirdthe Rat.
ICI Central Toxicology Laboratory
Report No.: CTL/P/3189
GLP/GEP (YIN):Y
Published (Y/N):N

Holson, J.F.

2000

A Prenatal Developmental ToxiSitydy of MON 52755 in Rats.
WIL Research Laboratories
Report No.:WI-99-121
GLP/GEP (Y/N):Y
Published (Y/N):N

Hotz, K.J., Wilson
A.G.E.

1996a

A study of the effects of acetochlor on estah cell proliferation.
Prepared by Ceregen, a unit of Monsanto Companyr&mmental
Health Laboratory

Report No.: EHL 94096 ; ML-94-227

GLP/GEP (YIN):Y

Published (Y/N):N

Hotz, K.J., Wilson
A.G.E.

1996b

A study of the effects of acetochlor on mawessal cell proliferation
Prepared by Ceregen, a unit of Monsanto Companyré&mmenta
Health Laboratory

Report No.: EHL 96030 ; ML-96-089

GLP/GEP (YIN):Y

Published (Y/N):N
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Hotz, K.J., Wilson
A.G.E.

1996¢

Effects of dietary exposure of acetochlor on thyrmxicity in male
Sprague Dawley rats: Time course.
Prepared by Ceregen, a unit of Monsanto Companyr&mmenta
Health Laboratory
Report No.: EHL 95059 ; ML-95-170
GLP/GEP (YIN):Y
Published (Y/N):N

Hotz, K.J. Wilson,
A.G.E.

1999

Effect of Dietary Administration of Acetochlor one Proliferation
in the Liver of Male CD-1 Mice.
Monsanto Life Sciences Co., Monsanto Safety Evaloat Newstea
(MSE-N), St. Louis, MO.

Laboratory Report number MSL 15897 (Study No. ML-€257).
Unpublished Report.

Howard, C.A.

1989

Acetochlor: An Evaluation in the In Vitro CytogeitetAssay i
Human Lymphocytes

ICI Central Toxicology Laboratory
Report No.: CTL/P/2617
GLP/GEP (YIN):Y

Published (Y/N):N

Jackman, J., Alamo,
l., Forance, A.J.

1994

Genotoxic stress confers preferential and coordinassenger RN
stability on the five gadd genes.
Cancer res 54:5656-5662.
GLP/GEP (Y/N):N/A

Published (Y/N):Y

Johnson, D.E.

1981

21 day dermal toxicity studsaiobits.
International Research and Development Corporation
Report No.: IR-80-356
GLP/GEP (Y/N):Y
Published (Y/N):N

Jones, B.K.

1990

Acetochlor: Biotransformation $tirdthe Rat
ICI Central Toxicology Laboratory
Report No.: CTL/P/2809
GLP/GEP (YIN):Y
Published (Y/N):N

Jones, D.C.L.

1982

An evaluation of mutagenic potential of MON 097 doying the
L5178Y TK*" mouse lymphoma assay.
SRI International, California, USA
Report No.: SR-81-150

GLP/GEP (YIN):Y

Published (Y/N):N

Kilgour, J.D

2001a

Acetochlor: Acute Neurotoxic8yudy in Rats
Central Toxicology Laboratory
Report No.: CTL/AR6884
GLP/GEP (Y/N):Y
Published (Y/N):N

Kilgour, J.D.

2001b

Acetochlor: Subchronic Neuratity Study in Rats
Central Toxicology Laboratory
Report No.: CTL/PR1176
GLP/GEP (YIN):Y
Published (Y/N):N
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Kraus, L.J., Wilson
A.G.E.

1996

A study of the localization and tissue disttibn of *’C acetcochld
in Sprague-Dawley rats and B6C3F1 mice.

Monsanto Report No. MSL-14768.

Monsanto Study No. ML-93-215.

Kronenberg, J.,
Dybowsky, J.

2006a

Kronenberg, J. Monsanto Company. Dybowskppi AgroScience
LLC. February 15, 2006

Additional Information Regarding the Significance @ituitary
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8 ANNEXES
8.1 Annex Summary records ECBI/52/97 and ECBI/28/97

ECBI/52/97 - Rev.1

4.3.1998
SUMMARY RECORD
Commission Working Group on the
Classification and Labelling of Dangerous Substances
Pesticides
Meeting at ECB Ispra, 12 - 14th November, 1997.
Acetochlor (P518), (EEC No: 251-899-3, CAS No: 34@82-1).
Proposal: [Carc. Cat. 3; R40] : Xn; R20 : Xi; R37/8 : R43 : N; R50-53.
ECBI/71/95 a, b, c ECB, classification proposalsH618 to P589
ECBI/71/95 - Add. 5 BE, acetochlor (p518) and Azwotin (P521)
ECBI/71/95 - Add. 9 Acetochlor (P518)
ECBI/71/95 - Add. 19 Zeneca/BE, acetochlor (P518)
ECBI/71/95 - Add. 33 ES, concerns about the clasdibn of acetochlor (P518)
ECBI/71/95 - Add. 65 DE, environmental classificatiof pesticides
ECBI/71/95 - Add. 66 ES, classification of acetachl
ECBI/71/95 - Add. 70 FR, article on carcinogenicaiyd genotoxicity of acetochlor
ECBI/28/97 ECB, summary record of the Specialisgddets meeting, June 4-6th, 1997.

The Group noted the similarity of this substance with alachwhich is on the DG VI priority list
with ES as Rapporteur. In November 1995, Giup agreed to the classification as: Xn; R20: Xi;
R37/38: R43 : N; R50-53. It was agreed not to dhaskis substance as Carc. Cat. 3; RES.has
since expressed concern about the lack of claggdit as a carcinogen. In November 1996, as no
agreement was reached on the carcinogenicity, s dexided to ask the Specialised Experts for
their opinion. At the SE meeting in June 1997, @swagreed that acetochlor did not warrant a
classification for carcinogenicity on the basisrdufficient evidence and lack of relevance to man.

Taking into account the opinion expressed by thecktised Experts th&roup agreed no
classification for carcinogenicity.

Conclusion:

The Group agreed to classify the substance with Xn; R20:R37/38: R43 : N; R50-53, symbols
Xn; N; R-phrases 20-37/38-43-50/53 and S-phrasg3q/37-60-61. The proposal would be sent to
DG Xl for possible inclusion in a future TPC.
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ECBI/28/97
30.6.1997

SUMMARY RECORD

Commission Group of Specialisded Expertsin the fields of Carcinogenicity, Mutagenicity and
Reprotoxicity

Meeting at Belgirate, 4-6 June 1997

Acetochlor (P518), (EEC No: 251-899-3, CAS No: 34@82-1).
Lead Country: Spain.
At issue: [Carc. Cat. 3; R40]

There was in vivo cancer data in rats and mice,dmnly at doses greater than the MTD. The
substance was an vitro mutagen, but no evidence for in vivo mutagenicitigere was evidence
that a secondary mechanism of action with the icagibn of a practical threshold above a certain
dose level might be responsible. Structure actigdyrelations were also made with alachlor. The
mechanism of action proposed for the nasal tumiourats had not been shown to be relevant for
man.

The SE agreed that there was insufficient evideiocelassify acetochlor for carcinogenicity.
Tumours to be considered were only observed inspeeies, the rat, as not to be caused by a
genotoxic mechanism or relevant for man. Plausibehanism that the tumours were no relevant
for humans were also in place for thyroid and liver

Furthermore, use of the supportive evidence fromerdbr was justified. Tumours were in general
within the historical controls, benign, non-reproiile and at dose levels greater than the MTD. In
addition, there was an absence of genotoxic data.

Conclusion:

For carcinogenicity, a majority of the Specialigexperts recommended that acetochlor should not
be classified for carcinogenicity. On the basimstifficient evidence and lack of relevance to man.
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