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MEMORANDUM

SUBJECT: Toxicology Chapter for Metolachlor/S-Metolachlor

PC Code: 108801/108800
DP Barcode: D274326
Submission; §595674

dﬂ:a f;—/#/
FROM: Virginia A. Dobozy, V.M.D., M.D K., eterinary Medical ot ¢
Reregistration Branch I, Health Effects Division (7509C)
THRU: Whang Phang, Ph.D., Branch Senior Scientist "W 12/4 / o]
Reregistration Branch I, Health Effects Division (7509C) '} '
TO: Christina Jarvis, Risk Assessor

Reregistration Branch II, Health Effects Division (7509C)

Action Requested: ~ Prepare toxicology chapter for Metolachlor/S-Metolachlor TRED

Recommendation:  The toxicology chapter for Metolachlot/S-Metolachlor is attached. The
chapter also includes reviews of a series of acute, subchronic,
developmental (rat), mutagenicity and metabolism studies conducted with

CGA 354743 (ethane sulfonic acid metabolite) and CGA 51202 (oxanilic
acid degradate), metabolites of metolachlor/s-metolachlor found in water,
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Table 4: Acute Toxicity Data on CGA 3%4/743) -
| .-_".: -. A | . ' : o ‘ ] Toxicity.

Guideliie |’ - Study Type MRIDS # [ .. ~Results | Category |
81-1 Acute Oral - Rat 44931704 | LDy, =>5000mg/kg v
81-1 Acute Oral - Rat 44991101 | LDy =>2000mg/kg I
81.2 Acute Dermal - Rabbit 44931705 | LDy => 2000 mgkg [
81-3 Acute Inhalation - Rat N/A
81-4 Primary Eye Irritation - Rabbit 44931706 | moderate irritant Il
81-5 Primary Skin Irritation - Rabbit 44931707 | non-irritating v
81-6 Dermal Sensitization - guinea pig | 44931708 | weak dermal sensitizer
81-8 Acute Neurotoxicity - NA

NA - study not available

Table 5: Acute Toxicity Data on CGA 51202 O XA

T— '~: :‘, 1 . | _ : A ) Toxicity

Guideline Study Type MRIDs# - | - .. Results Categoiy -
81-} | Acute Oral - Rat 44929504 | LDg=>2000mg’kg m
81-2 Acute Dermal - Rabbit 44929505 | LDy, => 1333 mg/kg I
81-3 Acute Inhalation - Rat N/A.
81-4 Primary Eye lrritation - Rabbit 44920506 | severe irritant I
§1-5 Primary Skin Irritation - Rabbit 44929507 non-irritating 1AY
81-6 Dermal Sensitization - guinea pig | 44929508 | positive
81-8 Acute Neurotoxicity - NA

NA - study not available

7.2 Subchronic Toxicity

g5k

YA
In the rat subchronic studies, both CGA 354743 and CGA 5 1202 were non-toxic at = 1000
mg/kg/day, the limit dose. At 5000 ppm (approximately 500 mg/kg/day), only dose tested, there
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was evidence of decreased body weight gain and food efficiency, increased absolute and relative
liver weights and an increased incidence of hepatic centrilobular hypertrophy, although the effects
were mild. In the subchronic study in the dog with CGA 354743, no effects were observed at

1000 mg/kg/day.
870.3100 90-Day Oral Toxicity - Rat - CGA 354743 g 6 71%

EXECUTIVE SUMMARY: In a 90-day subchronic oral toxicity limit study (MRID 44931 710),
groups of 10 male and 10 female Crl: CD BR rats were given CGA-354743 (Lot/Batch # K-
5408/6, 98% a.i.) administered in the diet at concentrations of 0, 360, 1200, 6000, or 20,000 ppm,
These concentrations were equivalent to 0, 25.1, 86.2, 427.0 or 1545.0 mg/kg/day for males and 0,
28.4, 98.3, 519.0 and 1685.0 mg/kg/day for females. An additional 10 male and 10 female rats
were given CGA-77102 (s-Metolachlor)(Lot/Batch # P.501001, 98.5% a.i.) administered in the
diet at 5000 ppm (equivalent to 429 mg/kg/day for males and 563 mg/kg/day for females). The
study was designed to assess the subchronic oral toxicity of CGA-354743 technical and to
compare its toxic effects with those of its parent compound, CGA-77102 technical.

No deaths or clinical signs of toxicity occutred during this study. In addition, no statistically
significant changes in body weight, body weight gain, food consumption, food efficiency,
ophthalmologic examination, utinalysis, or histopathology was reported for animals fed CGA-
354743, Limited and sporadic statistically significant changes in hematology, clinical chemisiry,
water intake and organ weight data were not dose-dependent, and were of questionable
toxicological and biological importance.

Dietary exposure to CGA-77102 produced 2 statistically significant decreased body weight gain
(-20%, p < 0.01) in males during week 1 only. Females exposed to CGA-77102 showed
decreased body weight gain (-19%) by week 13, but these changes wete not statistically
significant. The food efficiency of rats fed CGA-77102 was decreased relative to their respective
control animals. Male and female rats had increased absolute and relative Iiver weights. These
resulis are consistent with a mild liver hypertrophy in females,

Based on the data presented in this study, the NOAEL is 220,000 ppm (1543 mg/kg/day and
1685 mg/kg/day for females) for CGA-354743. A LOAEL could not be established.

At 5000 ppm (429 mg/kg/day in males and 563 mg/kg/day in females) CGA-77102 , there
evidence of decreased body weight gain and food efficiency, increased absolute and relative
Tiver weights and an increased incidence of hepatic centrilobular hypertrophy, although the

effects were mild.

This subchronic oral toxicity study in rats is classified as Acceptable/Guideline [OPYTS
870.3100 (§82-1a)] and satisfies the guideline requirements.
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870.3100 90-Day Oral Toxicity - Rat ~ CGA 51202 @ y 4

EXECUTIVE SUMMARY: In a subchronic oral feeding study, (MRID 44929509), CGA-51202
technical (100% a.i.; baich No. JD 7069/3) was fed to groups of 10 male and 10 female albino rats
at dose levels of 0, 300, 1000, or 15,000 ppm for 3 months. The average achieved doses for the
corresponding groups were 0, 18.7, 62.1, and 1000 mg/kg bodyweight for males, and 0, 20.6,

67.3, and 1020 mg/kg for females.

All animals survived to study termination and no treatment-related clinical signs were observed.
There were no treatment-related effects on body weight, food consumption, ophthalmoscopic
parameters, or urinalysis. Platelet counts were decreased 16% (p<0.01) in high-dose males. Total
protein in high-dose males (5% decrease, p<0.01) and females (4% decrease, N.S.) was slightly
decreased due to decreased globulin in males and decreased albumin and globulin fractions in
females. These effects were not considered biologically significant. There were no treatment-
related organ weight effects or macroscopic or microscopic lesions. Under the conditions of this
study, the NOAEL is 15,000 ppm in the diet (1000 mg/kg for males, 1020 mg/kg for females,
limit dese) based on no biologically significant effects. A LOAEL was not identified.

This subchronic toxicity study in rats (82-1) is classified as Acceptable/Guideline, It satisfies the
guideline requirement for a subchronic dietary toxicity study in rodents.

$70.3150  90-Day Oral Toxicity - Dog- CGA 354743 & < /4}

EXECUTIVE SUMMARY: In a 90-day subchronic oral toxicity study (MRID 44931709), CGA-
354743 technical (Batch Nos. KI-5408/4 and K1-5408/5, 99% a.i.) was administered to 4 purebred
beagle dogs/sex/dose by capsule at dose levels of 0, 50, 200, 500, and 1000 mg/kg/day for 13
weeks. An additional group of 4 males and 4 females received parent compound (CGA-77102
technical, Batch No. P.501001, 98.5% a.i.) at 200 mg/kg/day for 13 weeks.

There were no significant treatment related effects on mortality, body weight, food consumption,
food conversion ratios, ophthalmological findings, hematology and urinalysis parameters, or gross
and histopathalogical findings, Vomiting did occur at a higher incidence in females treated with
1000 mg/kg/day of CGA-354743, Clinical signs in animals treated with CGA-77102 included
vomiting, salivation and hematuria. Mean alkaline phosphatase activity was slightly increased in
males receiving 1000 mg/kg/day CGA-354743 at weeks 7 and 13 to levels which were less than
double the pretest mean for this group. This finding correlated with slightly increased absolute
liver weights, but there were no corresponding histopathological findings, or toxicologically
significant increases in other biochemistry parameters. In females, mean ALP activities remained
within the reference range for untreated animals and mean GGT activity exceeded the reference
range only at week 13 and only for the 500 mg/kg/day CGA-354743 group. Absolute liver
weights and liver weights relative to body weights were increased in females receiving 500 and
1000 mg/kg/day. In the absence of corresponding histopathological findings or biologically
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significant increases in biochemistry parameters consistent with adverse hepatic effects, this
finding is not considered toxicologically significant.

Mean ALP and GGT activities were significantly increased in both sexes af weeks 7 and 13 given
CGA-77102. In addition, ALT activity of males was increased at weeks 7 and 13. Absoclute and
relative liver weights were significantly increased in males and females. There were small
increases in the incidences and severity of bile duct hyperplasia, perilobular fatty change in the
livers of both sexes, and cystic hyperplasia of the gallbladder occurred only in the parent

compound group.

The results appear to indicate that CGA-354743 may have effects (vomiting, slight increases in
ALT and liver weight) similar to those of its parent compound, CGA-77102; however, at the limit
dose, 1000 mg/kg/day, the effects observed were so slight and of questionable toxicological
significance in CGA-35743-treated dogs that a definitive comparison of the two conipounds

cannot be made,

Based on the data presented in this study, the LOAEL was not determined, and the NOAEL
was greater than or equal to 1000 mg/kg/day.

This subchronie oral toxicity study in dogs is classified as Acceptable/Guideline and satisfies the
guideline requitements for a subchronic oral study [OPPTS: 870.3150 (§82-1b)] in dogs since the

limit dose was tested.
7.3  Prenatal Developmental Toxicity

Therc was no evidence of maternal or developmental toxicity in the rat prenatal developmental
study with CGA 354743 or CGA 51202 at the Jimit dose of 1000 mg/kg/day.

870.3700a  Prenatal Developmental Toxicity Study - Rat - CGA 354743 g 5;—:]

EXECUTIVE SUMMARY: In a developmental toxicity study (MRID 44931711), 28 presumed
pregnant Wistar B: Hanlbm:WIST rats per group were administered CGA 354743 Technical
(98%; Batch No. KI-5408/6) by gavage in 0.5% aqueous sodium carboxymethylcellulose in 0.1%
aqueous polysorbate 80 at doses of 0, 250, 500, or 1000 mg/kg/day on gestation days (GD) 6-15,
inclusive. Controls were treated with 0.5% sodium carboxymethylcellulose in 0.1% aqueous
polysorbate 80 (vehicle). On GD 21, dams were gacrificed, subjected to gross necropsy, and alt
fotuses examined externally, Approximately one-half of each litter was processed for visceral
examination and the remaining one-half was processed for skeletal examination.

All animals survived to terminal sacrifice. No clinical signs of toxicity were observed in any
animal. Maternal body weights, body weight gains, and food consumption were similar between
the treated and control groups throughout the study. Maternal necropsy was unremarkable.
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Therefore, the maternal toxicity NOAEL is 1000 mg/kg/day and the maternal toxicity
LOAEL was not identified.

No differences were observed between the treated and control groups for number of corpora lutea,
number of implantation sites, live fetuses/dam, pre- and post-implantation losses, fetal body
weights, or fetal sex ratios,

No treatment-related external, visceral, or skeletal malformations/variations were observed in any
fetus from any group,

The high dose is equivalent to the limit dose for developmental toxicity studies.

Thevefore, the developmental toxicity NOAEL is 1000 mg/kg/day and the developmental
toxicity LOAEL was not identified,

This study is classified as Acceptable/Guideline and satisfies the requirements for a
developmental toxieity study [870,3700 (§83-3a)] in rats.

87037002 Pronstal Developmental Toxicity Study - Rat - CGA 51202 (X X A

EXECUTIVE SUMMARY: In a developmental toxicity study (MRID 44929510), 24 presumed
pregnant Tif: RAI £ (SPF) (hybrids of RII/1 x RI1/2) rats per group were administered CGA
51202 Technical (100%; Batch No. JD 7069/3) by gavage in 0.5% aqueous sodium carboxy-
methylcellulose solution at doses of 0, 10, 100, or 1000 mg/kg/day on gestation days (GD) 6-15,
inclusive. Controls were treated with 0.5% sodium carboxymethyleellulose (vehicle). On GD 21,
dams were sacrificed, subjected to gross necropsy, and all fetuses examined externally.
Approximately one-half of each litter was pracessed for visceral examination and the remaining
one-half was processed for skeletal examination.

One low-dose animal was sacrificed moribund on GD 20 with a urogenital infection. All other
animals survived to terminal sacrifice. No clinical signs of toxicity were observed in any animal.
Maternal body weights and body weight gains were similar between the treated and control
groups throughout the study. Food consumption was not affected by treatment, Maternal

necropsy was unremarkable.

Therefore, the maternal toxicity NOAEL is >1000 mg/kg/day and the maternal toxicity
LOAEL was not identified. :

No differences were observed between the treated and control groups for number of corpota [utea,
number of implantation sites, live fetuses/dam, pre- and post-implantation losses, fetal body
weights, or fetal sex ratios.
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No treatment-related external, visceral, or skeletal malformations/variations were observed in any
fetus from any group.

The high dose is equivalent to the limit dose for developmental toxicity studies.

Therefore, the developmental toxicity NOAEL is >1000 mg/kg/day and the developmental
toxicity LOAEL was not identified,

This study is classified as Acceptable/Guideline and satisfies the requirements for a develop-
mental toxicity study [870.3700 (§83-3a)] in rats.

7.4  Mutagenicity

There was no evidence of mutagenicity in vitro or in vivo with either CGA 354743 or CGA
51202.
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animals; the NOAEL was 300 mg/kg/day. The developmental effects at 1000 mg/kg/day
included slightly decreased number of implantations per dam, decreased number of live
fetuses/dam, increased number of resorptions/dam and significant decrease in mean fetal body

weight.

In the two-genetation reproduction study in rats, there was no evidence of parentaf or

reproductive toxicity at approximately 80 mg/kg/day, the highest dose tested. At this dose, there

was a minor decrease in fetal body-weight-beginning-at-lactation day 4; the NOAEL was
___-approximately-25.mg/kg/day. Since a similar body weight decrease was not seen ofi lactatiorr ===

day 0, the cause of the effect on later lactation days is most likely due to exposure of the pups to

metolachlor in the diet and/or milk and therefore is not evidence of an increased quantitative

susceptibility in post-natal animals.

. S RS

o

Metolachlor is extensively absorbed and metabolized following oral administration. Elimination
is via the urine and feces. Tissue residues were highest in red blood cells. A dermal absorptiont
factor of 58% was selected based on a dermal absorption study in rats.

S-Metolachlor

The toxicology database for s-metolachlor is incomplete. Bridging toxicology data, including
acute toxicity, subchronic toxicity in rat and dog, developmental toxicity in rat and rabbit,
mutagenicity and metabolism studies are available. S-metolachlor is moderately acutely toxic
(Toxicity Category 1I1) by the oral and dermal route and relatively non-toxic (Toxicity category
1V) by the inhalation route. It causes slight eye irritation and is non-itritating dermally butis a
dermal sensitizer.

In one subchronic toxicity study in rodents with s-metolachlor, no effects were observed in male
and female rats at the high dose of approximately 225 mg/kg/day. In another subchronic toxicity
study in rats, decreased body weight/body weight gain, reduced food consumption and food
efficiency and increased kidney weights in males were observed at 150 mg/kg/day; the NOAEL
was 15 mg/kg/day. In the subchronic dog study, no effects were observed in dogs at the high
dose of approximately 70 mg/kg/day.

There was no evidence of increased quantitative or qualitative fetal susceptibility in the prenatal
developmental studies in rats and rabbits with either metolachlor or s-metolachlor. In general,
significant developmental toxicity was not seen in rats or rabbits. In the rat, maternal toxicity
[increased clinical signs of toxicity (pushing head through bedding) and decreased body
weights/body weight gains, food consumption and food efficiency] was observed at 500
mg/kg/day; the NOAEL was 50 mg/kg/day. There were no developmental effects at 1000
mg/kg/day, the highest dose tested. In the rabbit, clinical signs of toxicity (little/none/soft stool}
were observed at 100 mg/kg/day in maternal animals; the NOAEL for maternal toxicity was 20
mg/kg/day. No developmental effects were observed at 500 mg/kg/day, the highest dose
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