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Funglclde—Herb1c1de Branch
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The Health Effects DlVlSlon-RfD/Peer Review Committee met on
April 10, 1997 to discuss and evaluate recently submitted toxicology
data ‘in support "of Alpha—Metolachlor (S-enantiomer, CGA 77102)
registration. 4 :

-Material available for review consisted of data evaluation
records (DERs) for developmental toxicity studies in rats and rabbits
(83-3a and -3b), subchronic toxicity studies in rats and dogs (82-1a
and -1b), and a battery of mutagenicity studies (84-2).



a. Background:
| ~ Alpha-metolachlor (CGA 77102) is the S-enantiomer of the racenic
compound Metolachlor (CGA 24705). Technical grade Metolachlor, which

‘is currently reglstered with the Agency, consists of 50% of each of
the R-enant:.omer {CGA 77101) and the S~enantlomer (cGa 77102)

. The reglstrant has proposed the use of the toxzcology data base,
submitted in support of the reglstratlon of. technical grade
Metolachlor, to -support the reglstratlon of. Alpha-metolachlor. The
registrant's request was based on the fact: that the. S-enantiomer,
Alpha—metolachlor, has already been subject to exten51ve ‘toxicological
testlng during the course of the development of Metolachlor.: -

Therefore, the specific 1nvestlgatlon of Alpha-metolachlor
submitted to the Agency was confined to selected endpcnnts in the area -
of acute and subchronic toxicity, mutagen1c1ty and reproductlve :
toxicity for the purpose of identifying possible gqualitative or
" quantitative differences between the toxzcological propertles of
Alpha-—Metolachlor and Metolachlor. o . 4

The Comm:.ttee was asked to determlne whether the 11m1ted
toxicological investigation submitted on behalf of Alpha—metolachlor
is adequate to demonstrate that both alpha-metolachlor and Metolachlor_
itself have identical toxicological. properties, and if so, the:
applicability of “the data base established for Metolachlor in the
safety evaluation of the Alpha-metolachlor, and whether or not a
separate Reference Dose (RfD) for thls chemical should. be established
1n this case. . '

B. ¢ onic a S'. bchroni xicity:
-I. Alpha-Meto 1achlor :

There were.no chronic toxicity data in rats (83-1la) or dogs (83~
1b) available for review by the Committee. Two subchronic studies in
rats and dogs (82-1a, 1995, MRID No. 43928923 and 82-1ib, 1995, MRID
‘No. 43928922) were avallable for review by the. Committee.. The
Committee considered both subchronic toxicity studies to be acceptable
and the data evaluation records (HED Doc. No. 000000) to be adequate.

. The Committee ‘considered the subchronic toxicity stizdy in rats
(82-1a, 1995, MRID No. 43928923) to be acceptable and the data
evaluatlon record (HED Doc. No. 000000) to he adequate.

In this study, actually conducted in 1983, alpha—metolachlor
(89.6%) was administered to Sprague~Dawley rats at dietary levels of
30, 300, 3000 or 10,000 ppm (1.5, 15, 150 or 500 mg/kg/day). The
'NOEL/LOEL were established at 15 and 150 mg/kg/day, respectively,
based on lower body weights and body weJ.qht gains, reduced food
consumption and reduced food eff1c1ency in both sexes and increased
kidney weights in males.
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The Committee considered the subchronic toxicity study in doge
{(82-1pb, 1995, MRID No. 43928922) to be acceptable and the data’
Aevaluatlon record (HED Doc. No. 000000) to be adequate.

‘In this study, alpha—metolachlor (95.4%) was admlnistered to
beagle dogs at dietary levels of 300,.500, 1000 or 2000 ppm (9, 15.1,
31.1 and 62 mg/kg/day in males and 10,‘17 2, 31.5 or 74 mg/kg/day).
The NOEL was considered to be 2000 ppm (62 and 74 mg/kg/day in males
and females, respectlvely),‘the hlghest dose level tested.

SRS S

II.= Metolachlor' Sftaa ot i "

In. a subchromnic study conducted -with - Metolashlor, groups of
Sprague-Dawley rats were administered Metolachlor in~ diets at 100, 300
or 1000 ppm (5,50 or 50 mg/kg/day) for three mepths.- Since no tox;c.’
manifestations were evident in any group at week ten, it was decided
to increase the dosa.from 100 ppm £6:2000 ppm for the remaining three -
. weeks .of the study.  Ten-rats per sex-from.the: high- dose group also
received increased levels of 2000 ppm for the remaining three weeks -
of the study and then sacrificed after a recoyerxngem;gd of 4 weeks.
No significant systemlc effects were noted at any dose tested.
- Therefore, the NOEL was established at 1000 Ppm (50 mg/kg/day), the
hlghest dose level tested.

C. R UCtIV a Developne tal To ic
I. Alpha-Metolachlor:

The Committee considered the developmental toxicity study in rats
(83-3a, 1995, MRID 43928925) to be acceptable and the data evaluation
record (HED Doc No. 000000) to be adequate. .

In this prenatal developmental toxicity study. in Tif: RAI £ (SPF)
rats (24/group), alpha-metolachlor (95.6%) was administered by gavage
in aqueous 0.5% carboxymethylcellulose at a dose volume of 10 nl/kg
on gestation days 6-15; dams were c-sectioned on gestation day 21.
Dose levels were 5, 50, 500, or 1000 mg/kg/day. The maternal NOEL was
50 mg/kg/day, and the maternal LOEL was 500 mg/kg/day, based on
increased «clinical signs (pushing head through bedding for
approx1mately one hour after -dosing), decreased body weights and
weight gain, and reduced focd consumption and food efficiency. The
developmental NOEL was >1000 mg/kg/day (no treatment—related
developmental toxicity was observed). .

_ The Committee agreed with the reviewer that an apparent'decrease
in litter size at 1000 mg/kg/day is equlvocal and should not be
) attrlbuted to treatment.

'The Committee considered that the develdpmental toxicity study
in rabbits (83-3b, 1995, MRID 43928924) to be acceptable and the data
evaluation record (HED Dcc. No. 000000) to be adequate.

it :



In thisAprenatal.developmental toxicity study, actually conducted
in 1983 .in New Zealand White rabbits (19/group), 89.6% alpha-
metolachlor (93.7% S isomer) was administered by gavage at doses of
20, 100, or 500 mg/kg/day on D 7-19. The test substance was delivered
in 3% corn starch in 0.5% Tween 80 at a dose volume of 10 ml/kg. The
maternal NOEL was 20 mg/kg/day, and the maternal LOEL was 100
mg/kg/day, based on clinical signs of toxic;ty (soft stool). - At 500
mg/kg/day, maternal body weight, weight.gain, food: consumptlon, anhd
food efficiency were reduced during treatment, with a rebound increase
following cessation of dosing. The developmental NOEL was considered

to be >500 mg/kg/day' There was no evidence of developmental toxicity.
observed in this study.: .

The Committee considered the statistically significant increase
in the fetal and litter incidence of full 13th ribs, and agreed with
the reviewer, that this flndlng was not biologically relevant, since
a dose-related response was not apparent and because the absolute
number of affected litters . was. equlvalent between the high-dose and
control grcups. . . . . :

II. Metolaghlor:'

.In a two-generation reproduction study in Sprague-Dawley rats,
94.5% metolachlor was administered at dietary levels of 30, 300, or’
1000 ppm (2.3, 23.6, or 76.2 mg/kg/day for males; 2.5, 25.9, or 85. 1
mg/kg/day for females). The parental systemic NOEL was 1000 ppm
(76.2/85.1 mg/kg/day for M/F), the highest dose tested. The
reproductive NOEL was 300. ppm. (25.9 mg/kg/day for dams) and the
reproductive LOEL was 1000 ppm (85.1 mg/kg/day for dams), based on
decreased offsprlng postnatal body weights on days 14 and 21 for Fla
litters and days 4, 7, 14, and 21 for Flb litters (Page, 1981; MRID
00080897). : . '

_ In a prenatal developmental toxicity study in Sprague-_Dawley rats

(25/group), metolachlor (96.4%) was administered by gavage in aqueous
0:.5% carboxymethylcellulose at a dose volume of 10 ml/kg on gestation
days 6-15. Dose levels were 30, 100, 300, or 1000 mg/kg/day. The .
maternal NOEL was 100 ng]kg/day, and the maternal LOEL was. 300
" mg/kg/day, based on clinical observations of salivation. At 1000
ng/kg/day, the following were - observed: mortality (4/25), more
extensive clinical signs (salivation, urine stained abdominal fur,
.excess lacrimation, and clonic or clonic/tonic convulsions), and
reductions in body weight gain and food consumption. The
developmental NOEL was 300 mg/kg/day, and the developmental LOEL was
1000 mg/kg/day, based on decreased implantations/dam, reduced litter
size, increased postimplantation loss (resorptions/dam) ‘ and decreased
mean fetal body welght (Lochry, 1985; MRID '00151941).

In a prev1ously-conducted prenatal developmental tox1c1ty study
in Sprague-Dawley rats (25/group), metolachlor (unspecified purity)
was adrinistered by gavage in 2% carboxymethylcellulose at dose levels
of 60, 180, or 360 mg/kg/day on gestation days 6-15. No evidence of
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maternal or developmental toxicity was observed at any. dose level.
(Fritz, 1976, MRID 00015396)

" In a prenatal developmental toxicity study in New Zealand White
rabbits (16/group), 95.4% metolachlor was administered by gavage at
doses of 36, 120, or 360 mg/kg/day on D 7-18. The test substance was
delivered in 0.75% agqueous hydroxymethylcellulose at a dose volume of
10 ml/kg. The maternal NOEL was 120 mg/kg/day. The maternal LOEL,
360 mg/kg/day, was based on increased clinical observations (blood in
pan and- anorexia) and reduced body weight gain. No evidence of
developmental toxicity was noted. Therefore, the developmental
toxicity NOEL was considered to be >360 mg/kg/day (Lightkep, 1980;
MRID 00041283).

III. Developmental Neurotoxicity:

Based upon a review of the currently available data base. for
alpha-metolachlor, a developmental neurotoxicity. study in rats is not
recommended at this time.

IV. Conclusions (Reproductive and Developmental Toxicity):

In the prenatal developmental toxicity studies, administration
of Alpha-metolachlor at limit dose levels (1000 mg/kg/day) did not:
result in any evidence of developmental toxicity. Studies conducted:
with Metolachlor were not sufficiently equivalent in dose spacing to
allow a comparison of the study findings. Furthermore, the results
of the two-generation study in rats with metolachlor can not be
. extrapolated. Lo alpha metolachlor due to the lack of available
supportlng or bridging tOXLCIty 1nformat10n. '

D. FQPA Considerations:

The data package for Metolachlor included acceptable prenatal
" developmental toxicity studies in rats and” rabbits with alpha-
‘metolachlor. In addition, an acceptable two-generation reproduction
study in rats and acceptable prenatal developmental toxicity studies
in rats and rabbits were submitted for metolachlor. The completeness
of this data package, specifically in regard to. the evaluation of
Alpha-metolachlor for reproductive toxicity, is dependant upon the
adequacy of standard. "brldglng" data; these data were not addressed
by the Commlttee. . . .

The data provided no indication of increased sensitivity of rats
or rabbits to in uterc exposure to alpha-metolachlor. No evidence of
developmental toxicity was observed in either species, at dose levels
" which were demonstrated.to be maternally toxic. In the prenatal
develcpmental toxicity study in rats, the developmental NOEL was >1000
mg/kg/day, the limit dose, although maternal toxicity was observed at
500 mg/kg/day (maternal NOEL = 50 mg/kg/day). In the prenatal
developmental toxicity study in rabbits, the developmental NOEL was
>500 mg/kg/day, while the maternal NOEL was 20 mg/kg/day, based on
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clinical signs of toxicity (soft stool) at the LOEL éf-ioo mg/kg/day.

Additionally, the data prov1ded no indication of increased
sensitivity of rats or rabbits to in utero exposure to metolachlor.
~In the prenatal developmental toxicity study in rats, the maternal
NOEL (100 mg/kg/day) .was less than the developmental NOEL (300
mg/kg/day) . DeVelopmental toxicity noted at the highest dose tested,
1000 mg/kg/day, occurred in the presence of severe maternal toxicity.
In the prenatal developmental toxicity study in rabbits, no
developmental toxicity was observed, although maternal tox1c1ty was
" noted at the LOEL of 360 mg/kg/day (increased clinical signs and
: reduced welght galn) .

However, in the two-generatlon reproductlon study in rats, a
p0551b1e sensitivity of the offsprlng to in utero and/or postnatal
exposure to metolachlor 'is suggested by the data. Although no
parental systemic toxicity was identified, a reproductive NQEL (300
ppm; 25.9 mg/kg/day for danms) was based on decreased offspring
postnatal body weights (days 14 and 21 for Fla litters and days 4, 7,
- 14, and 21 for Flb litters) at the reproductlve LOEL of 1000 ppm (85 1
mg/kg/day for dams).

E. Mutagenicity:

Three acceptable mutagenicity = studies (84-2)A with alpha-:
metolachlor were available for review by the Committee. The following
is a summary of these studles and the COmmlttee S conclus1ons for each
study.

I. Gene Mutation?

Salmonella . ygglmg;;um/gsche;;ch;g col; reverse gene mutation
assay (MRID No. 43928927): Independently performed tests were negative
up to cytotoxic doses (>1250 ug/plate+/- S9 in strains S. Typhimurium
" TA1535, TA1537, TA100 and TA102 or 5000 ug/plate +/ 89 in strains S.
tgphlmurium TA98 and E. _gl; WP2 uvrA).

II. -Chromosome Abarratlons:

In vivo bone marrow micronucleus assay (MRID No. 43928928): The
test was negative in Tif:MAGf(SPF) mice up to the highest dose tested
(2000 mg/kg/day) when administered once by .oral gavage OQvert
"toxicity (ataxia, tremors and/or hunched posture) but ‘no bone marrow
cytotox1c1ty was seen in the high-dose group.

III. Other mutagenlc mechanism:

In viv /;n‘v1 ro repllcatlve DNA synthesis (RDS)/unscheduled DNA
synthes1s (UDS) in rat hepatocytes (MRID No. 43928928): The test was
negative for UDS in Tif: RAIf (SPf) rats at a dose . (1500 mg/kg/day)
that caused a marked increase in RDS (cellular’ prollferatlon) Death
and/or cytotoxicity in survivors occurred at levels > 3200 mg/kg.
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Iv. Conclusions (Mutagenicify)ﬁ

Results from the three studies indicated that alpha*metolachlor
was neither mutagenic to microbial cells nor clastogenic in whole
animals. Similarly, there was no evidence of DNA damage/repair in the
hepatocytes recovered from treatedArats. In contrast,,treatment with
alpha~-metolachlor induced marked increase in cell proliferation
indicating that the test substance reached ~the target organ and
induced a hepatotoxic but not genotox1c effect. Overall, the findings
with alpha-metolachlor are in good agreement VWIth_ the genetic .
toxicology profile for metolachlor. It was noted that an'ig vitro
mammalian cell gene mutation assay was not included in the data
package. However, an acceptable and negative mouse lymphoma assay
with metolachlor was previously submitted to the Agency. Based on the
chemical equivalency and similarity of the genetic toxicology profiles
for 'alpha-metolachlor and metolachlor, we concluded that the
requirement to conduct a mammallan cell gene mutation ‘assay can be

waived. -

The Committee further concluded that the submitted test battery
satisfies the new mutagenicity initial testing Guidelines. No other
genetic toxicology data requlrements have been identified at this

- time.

E. Reference Doge (RﬁD)

The Committee deferred the deczslon on whether or not a separate
Reference Dose (RED) for Alpha~-metolachlor should be established until
a final decision is made regardlng the adequacy of the toxicology data
base and whether it is appropriate to use toxicology data generated
with Metolachlor to support the registration of Alpha-metolachlor.

. G. Committee's Conclus sions and Recommendations:

: The cOmmlttee compared data avallable on Alpha metclachlor w1th-
those submitted-in support of Metolachlor registration and concluded
that without metabolism studies and side-by-side subchronic studies

‘conducted in the same strain of rat using comparable dose levels of

the subject test substances, the identification. of any possible
qualitative or quantitative differences between the toxicological
properties of CGA 77102 and metolachlor would not be possible.

Therefore, the Committee could not determine whether the use of
the toxicology data base, submitted in support.of the registration of
technical grade metolachlor, to support the reglstratlon of’ Alpha-
metolachlor would be appropriate at this time.

POV I



"G, Individu in da : .

, ?eer_Review Committee‘members.énd associates present wére

William Burnam (Chief, SAB; Chairman, RfD/Peer Review Committee),
George Ghali - (Manager, RfD/Peer .Review Committee), Karl Baetcke

(Chief, TB I), Mike Ioannou (Acting Chief, TB II), Kit Farwell, Guruva

Reddy, and Henry Spencer. In attendance also was Kathryn.Boyle of HED
as an observer.

Scientific reviewers (Committee or non-committee -

member (s) responsible for data presentation; signature(s) 1nd1cate
technical accuracy of panel report): ,

Stephen Dapson T

Jess Rowland Af _;,éSHEELJE&E;;?‘:ﬁié!

Respectlve Branch Chlef (Commlttee member, signature indicates
' concurrence with the peer review unles otherw e stated)

Mike Ioannou

CC: Stephanie Irene o . . . S . -
- Debra Edwards - . : - S S
Mike Iocannou. : ‘ ' ‘ -
-Jess Rowland _ A X
Stephen Dapson S ' _ .

Amal Mahfouz (OW) ‘
RED File .
Caswell File
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Material Reviewed:

Khalil, S.  (1995). CGA-77102 Rat Oral Teratology. MRID No.
43928925. HED Doc. No. 000000. Classification: Acceptable.’

Gilles, P. A. and Giknis, M. L. A. (1995). A Teratology Study
of CGA-77102 Technical in New Zealand White Rabbits. MRID No. -
43928924. HED Doc. No. 00000. Classification: Acceptable.

Chang, J.C.F. . (1995).  CGA-77102 Technical 13-Week Oral

_.Toxicity in Rats. MRID No. 43928923. HED Doc. ‘No. 000000,

Classification: Acceptable.

‘Chang, J. C. F. (1995). CGA-77102 Technical Final Report 90-Day

Oral Toxicity. in Dogs. MRID No.  43928922. HED Doc. No.
000000. - Classification: Acceptable. ‘

_Hertner, Th. (1995). CGA-77102 Technical In Vive/In Vitro

Unscheduled DNA ' Synthesis -in Rat Hepatocytes. MRID . No.
43928928. HED Doc. No.000000. Classification: Acceptable.

Hertner, Th. = (1995). 'CGA-77102 Technical: In Vivo/in vitro

.unscheduled -DNA synthesis in rat hepatocytes. MRID No.,

43928928, HED Doc. No. 000000. Classification: Acceptable.

Hertner, Th. (1995)}. CGA—??IOZ Technical;_Micronucleus test/
mouse (OECD conform). MRID No. 43928926, HED Doc. No. 000000.
Classification: Acceptable. ' S

Hertner, Th. = (1995). CGA-77102 Technical: Salmonella .and’
Escherichia/mammalian-microsome mutagenicity test. MRID No.
43928927, HED Doc. No. 000000. Classification: Acceptable.
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