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A. Toxicology Proiile

81 Serias Acute toxicitz'and Irfitation Studies
8l-1 Acute Ofal Toxiciﬁy

The minimum teating neednd on acute oral toxicity is
one test on tha laboratory rat for the technical material.
For Technical Metolachlor, the acute oral LDsgp in the
laboratory rat is 2,780 mg/kg with 95% confidence limits of
2,180-3,545 mg/kg (MRID 15523), Technical Metolachlor in
corn oil has been shown to be emetic in beagle dogs to an
extent that precludes the establishment of an oral LDPsg in
dogs (MRID 15525), The study did, however, establish the
'‘emetic dose 50' to be 19.0 (+/- 9.7) mg/kg. The Technical
material is in Toxicity Category III with regard to acute
oral toxicity.

8l=-2 Acute'Dermﬁl Toxicity

The minimum testing needed on acute dermal toxicity is
one test, preferably on. the albino rabbit, for the technical
material. The dermal LDgg of technical Metolachlor on
the New Zealand rabbit is greater than 10,000 mg/kg when
tasted by the unabraded dermal route (MRID 15526). This
data is sufficient to meet the requirement for acute
dermal toxicity data on intact skin. The unabraded
dermal test results place technical Metolachlor in
Category IIl with respect to acute dermal toxicity.

81-3 Acute Inhalation Toxicity

The minimum data needed on acute inhalation toxicity is
one acute inhalation study, using one mammalian species,
preferably the albino rat. An acute inhalation toxicity
study of technical Metholachlor showed no deaths in
albino rats at the maximum achievable level of exposure
(1.752 mg/1 with four hours of exposure) (MRID 15535).

This study is adequate to establish a Toxicity Catagory
IV for inhalation exposure for Technical Metolachlor.

81~-4 Primary Eve Irritation

The minimum testing needed to evaluate eye irritation
potential is one test for the technical material, conducted
on the albino rabbit. A study of eye irritation for the
Technical was conducted on the New Zealand rabbit (MRID
15526). In that study 0.1 ml of Technical Metolachlor
was used. The test was evaluated using the system of
Draize (1959) and produced the following eye irritation
and indices at 24 hours and 7 dayst:

Cornea:

Iris: 0

Conjunctivae: 0
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This study establishes that Technical Metolachlor is non-
irritating to the rabbit eye (Category 1V).

81-5 Primnfz Dermal Irritation'

The minimum testing nsedad to determine the potential
for primary dermal irritation is one test conducted on a
mammal, preferably the albino rabbit, for the technical
material. Technical Metolachlor was evaluated for dermal
irritation on the New Zealand rabbit (MRID 15530). The
test was evaluated using the system of Draize and resulted
in a primary irritation index of 0.l. This information
is sufficient, and it establishes that Technical Metolachlor
is non=-irritating to rabbit skin (Category IV).

8l1-6 Dermal Sensitization

The minimum data naeded to agsess dermal sensitization
can be provided by an intradermal test on one mammalian
species, preferably the male albino guinea pig. In a
study using the intradermal: injection method, technical
Metolachlor dissolved in the vehicle (propylene glycol)
and the vehicle alone (negative control) weré intradermally
injected into the skin of Pilbright guinea pigs (MRID 15631).
Pogitive reaction was demonstrated in animals injected
with Technical Metolachlor dissolved in the vehicle;
there was no reaction in animals injected with the vehicle
alone. Based on this study it is established that Technical
Metolachlor is a skin sensitizer in guinea pigs.

81-7 Acute Delayed Neurotoxicity -

This type of data is needed only if the active ingredient
is an organophosphate and it or any of its metabolitles,
degradation products, or impurities cause esterase:
depression or are structurally related to a substance
that induces the specific neuropathy, organcophosphate '
type delayed neurotoxicity. Metolachlor is a chloroacetanilide
herbicide. This test is not required for Technical
Metolachlor. - ‘

82 Series Subchronic Testing

82-1 Subchronic Oral Dosing

Testing should be performed in at least 2.m:mmalian
species. One species should be a generally recognized strain
of laboratory rat while the sscond species should be a non-
rodent.




¢
005504

-

Three-month feeding studles were performed with
Sprague Dawley rats (MRID 15674) and with beagle dogs
(MRID 17690)., The Agency determined that the histopatholegy
evaluations for both the rat and the dog study were not
performed by a pathologist. Subsequently, the histopathology
froni the 90~day dog study was re-~read by a qualified
pathologist, and this re-evaluation of histopathology
was submitted to the Agency, allowing this study to fulfill

the Guideline's requiremant for non-rodent subchronric oral
dosing. .

In the three-month Eeed*ng study in dogs (HRID 17690)
four male and four female beagle dogs were assigned to
four treatment groups and dosed with 0, 50, 150 and
500 ppm of metolachlor in the diet. After eight weeks on
test the 50 ppm group waa switchec: to 1000 ppm metolachlor.
Six additional animals (3M and 3F) were carried in the
control (four) and high dose (two) groups. Parimeters
observed were generally thogse required in the guidelines
for subchronic studies. Except for a decrease in food
consumption and associated small waight loss at the high
dose, no compound-related effects were observed.

Because an acceptable two-year rat chronic feeding
study has been received the Agency has decided to waive
the need for a re-evaluation of the histopathology of the
90-day feeding study on rats (MRID 15674).

A 31x-month (180 day) doyg study (MRID 16632) was
performed in support of certain tolerance petitions in
lieu of adequate chronic data. Egual numbers of males
and females were dcsed with Metolachlor at 0 (8/8),
100 (6/6), 300 (6/6) and 1000 (8/8) ppm in the diet.
Posslble compound-related effects connisted of a decreased
gain in body weight in males and females and a failire
of the serum alkaline phosphatase to decrease with -
increasing age in both sexes. It was concluded that
the 'no observed effect level' (NOEL) in the study was
100 PPm.

_ Upon reevaluation of this study it was noted that
the statistically sigliificant decreases in activated
partial thromboplastin time (APTT) observed in males and
females may not have been due to error in methodology. The
decreases appear to be dose and time related with
indications of a trend. This is particularly apparent
when the data are converted to percent of concurrent
control. This evaluation does not change the previously
established NOEL of 100 ppm in this study. However
additional evaluation of the effects of Metolachlor on
the clotting system of the dog are required to determine
if this is a compound=-related effect {2endzian 1986).

Memo, R.P. Zendzian, Metolachlor, Effect on Coagulat1on in a
Six-Month Dog Study, May 1986.
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82~2 Subchronic Dermal (2l=day)

This study is not needed because the exiating acceptable
end-uses should not result in repeated human skin contact
for extended periods.

82-2 Subechronic Dermal (90-day)

This study is not needed because the existing acceptable
end-uses should not result in repeated human skin contact
for extended periods.

82-4 Subchronic Inhalation
The existing acceptable end uses should not result

in repeated inhalation exposure. This study is not
reguired.

82-5 Subchronic Neurotoxicity

An acute neurotoxicity study is not required on
Metolachlor and therefore, this study is not reqguired.

83 Series Chronic and Long Term Studies

83-1 Chronic Toxicity

Chronic testing éhould be available on at least one
mamrmalian species. The species should normally be a
generally recognized strain of the laboratory rat.

. .. One two-year feeding study on the rat was performed
{MRID 15634), but the Agency found the study to be
invalid because of several deficiencies in protocol,
including the fact that dose levels were not verified by
an analysis of the diet. The study doces offer supplementary
information on Metolachlor's potential oncogenicity (see
below}. _
. A second two-year feeding study in has been submitted
that is acceptable (MRID 63398). Doses were 30, 300 and
3000 pmm. Mean body welghts of the high-dose females
were consistantly lower then controls from the second
week until termination. The difference was significant
(p< 0.01) for 26 of the 59 weights taken. Testicular
atropy was observed in the high and mid dose males with
~a NOEL of 30 ppm.

83-2 Oncogenicity

For the adeguate assessment of oncogenicity,
studies are needed in two mammalian species: normally,
the mouse and the laboratory rat. .
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- A mouse study was conducted with Charles River CD-1

albino mice (50 of each 'sex) at levels of 0, 30, 1,000,
and . 3,000 ppm.fed in the diet (MRID 84003) The duration
of the study was 18 months for males and 20 months for
females. It was conducted by Industrial Bio-Test
Laboratories (IBT) and validated by Ciba-Geigy Corporation
Because EPA suspected that some of the toxicology studies
performed by IBT were deficient to ths point of not being
valid for the support of pesticide registrations, Ciba-Geigy
initiated a new mouse oncogenicity study. However, the
Agency's subsequent in-depth evaluation of the IBT study
found that, despite certain deficiencies in good laboratory
practices and animal husbandry techniques, the raw data
supported the reported negative results. The IBT study
therefore satisfies the requirement for mouse oncogenicity
testing, and the Agency concludes from it that Metclachlor
did not show an oncogenic effect at the given dietary
dosages._ ,

A second oncogenic study in mice was submitted in 1980
(MRID 39194), Mice were dosed for 104 weeks with Metolachlor
at 300, 1000 and 3000 ppm in the diet. "The study is
negative, as no increase in tumors was noted at the HDT,
3000 ppm. A decrease in body weight gain of high dose
males and females was noted, indicating that 3000 ppm was
a Mazimally Tolerated Dose (MTD). No other significant
chronlc effects were noted in this study.

Though the two-year chronlc faeding study on rats
discussed in the 'Chronic Effects' section above) (MRID
15418) was not valid for the fulfillment of the chronic
feeding data requirement, it did offer supplementary
information that Metolachlor is oncogenic. "An increase
in primary liver tumors was found in high dose female
rats. In this study hyperplastic nodules were included as
an oncogenic response based on recommendations of the
National Cancer Institute that hyperplastic nodules be
classified as neoplastic nodules.,"

The second two-year feed1ng study discussed above
(MRID 63398) satisfies the requirement for an oncogenic
study in the rat. "A significantally increased incidence
of proliferative hepatic lesions was found in high dose
females at terminal sacrifice.”

These observations are discussed in detail in the
section on Toxicological Issuas;

83-3 Teratogenicity

The minimum data needed to evaluate the potential
fetotoxic or teratogenic effects of a pesticide are tests
in two mammalian species.
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" A study of the teratogenic effects of Technical
Metolachlor was conducted on rats (MRID 15396). The
study found that oral doses of either 60, 180, or 360
mg/kg/day during 6 to 15 days of gestation did not affect
the offspring of female Sprague-Dawley rata. No fetotoxic
effects of the compound were observed. The only possible
effect on the rate was a decrease in food consumption at
the highastdusa during the first one~third of the experiment
which may indicate that this was the beginning of toxic
maternal dozes. This study is sufficlent for the assessment
of teratology 'in one species of mammal, and does not show
any eViGBNCﬁ'Cf a teratogenic hazard for Metolachlor.

A teratcgenic study study was submitted on Metolachlor
in New Zealand White Rabbits (MRID 41283). Doses used were
36, 120 and 360 mg/kg/day orally. Maternal toxicity was
observed at the high dose. No evidence of compound induced
fetotoxicity or teratogenicity was observed. This study
satisfies the the requirement for a teratogenicity study

in a nonrodent species.

83=-4 Regroduction

The minimum data needed for measuring reproductive
effects can be provided by one rat study lasting two
generations. A two-generation reproduction study. of |
metolachlor in Charles River rats shows no direct effect
on reproduction at dietary doses up to 1000 ppm (MIRD -
80897). Metolachlor technical was fed in the diet at
doses of 0, 30, 300 or 1000 ppm for a standard two-
generation, one litter per generation, reproduction
study. The study is classified Core Guideline, " The
NOEL for reproductive effects is 300 ppm based on reduced
pup weights and reduced parental food consumption at
1000 ppm. - Other effects that may be related to treatment
were increased liver to body weight and thyrcid to body
weight ratios in the 1000 ppm F; parents." The effect on
pup body weights at 1000 ppm can be considered recondary
to the reduced food consumption of the dams. This study
satisfies the requirement for a reproduction study on
technical Metolachlor.

84 Series Mutagenicity

84-~2 Mutagenicity

. In order to assess the potential of Metolachlor to
to affect the qualitative and quantitive integrity of
human genetic material, a battery of tests is rormally
required to address three categories of possible genetic
effects: 1) gene mutation, 2} structural chromosomal
aberrations and 3) other mutagenic mechanisms as deemed
appropriate.
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The potential of Metolachlor to cause genetic
changes has been tested for in a bacterial system
utilizing activation by mammalian microsomes (MRID
15397), The bacterial (Salmonella) system was tested
for base substitutions and polnt mutations at various
ranges (10, 100, 1,000 and 10,000 ug/plate)., No increase
in background mutation rates was observed. This study
partially satisfies the requirement for a gene mutation
test. Additional testing is required in an in vit:o
mammalian cell system.

The potential of Metolachlor to cause genetic
changes has been tested for in a dominate lethal test
in the mouse (MRID 15630). 'No effects weore noted in
the mouse study, on fertility rates, or on zygote or
embryo survivals, after single oral doses of 100 and
300 mg/kg. Also, no malformations of resulting embryos
were reported. This study is applicable to the requirements
for gene mutation and structural chromosomal aberration.
However, additional testing is required because of the
relative insensitivity of the test.

The ability of Metolachlor to cause genetic effects
was evaluated in the micronucleous test in chinese hamsters
(MRID RPZ0001). The study wasg classi 'ied as 'inconclusive'
"because data were not submitted to demonstrate that the
test article reached the target tlssue, bone marrow.”

A primary DNA damage/rapair assey was conducted
with Metolachlor on human fibroblasts (MRID RPZ0002).
The study was classified as 'Unacceptable’,

"The study is deficient because range-finding data
were not submitted to support the selection of test
art1cle'concentrat1ons, nor was any evidence of cytotoxicity
presented in the main study. Current guidelines for in
vitro mutagenicity studies require that chemicals be
tested to the limits of cgytotoxicity or solubility.
Also. the effect of metabolic activation was not assesed."

A primary DNA damage/repaif assey was conducted
with Metolachlor on rat hapatocytes (MRID RPz0003).
The study was classified as ‘Unacceptable’

"The study is deficient because range-finding data
were not submitted to support the selection of test
article concentrations, nor was any evidence of cytotoxicity
presented in the main study. Current guidelines for in_
vitro mutagenicity studies require that chemizals be
tested to the limits of cytotoxicity or solubility.”

In summary, additional testing is required for, 1)
in vitro gene mutation in a mammalian cell system, 2)
chromosomal aberration and 3) direct DNA damage.




85 Series Special Studies
85~1 Metabolism

- Three raeports of metabolism studies of Metolachlor
in the rat have been received (MRID 15654, 15655 and
39293}, All three reports are unacceptable as they are
lacking in individual animal data. Report MRID 15654
may be able to satisfy that portion of the metabolism
Guidelines on a single low oral dose to rats otherwise
it can at best be supplimentary. Reports MRID 15655 and
39193 are of the same study and may be classifiable a
supplementary being a preliminary identification of
metabolites of Metolachlor in urine and feces.

At best these studies will not satisfy the requirements
for metabolism studies of Metolachlor. Additional testing
is required.

B. Data Gaps

Metolachlorlis registered for use on food crops and has
food tolerances. The following Guideline toxicology studies
can be required for this registration.

B8l-~1 Acute Oral Toxicity

81-2 Acute Dermal Toxicity

81-3 Acute Inhalation Toxicity
8l1-4 Primary Eye Irritation

8l=5 Primary Dermal Irritation
8l1-6 Dermal Sensitization

B8l1~7 Acute Delayed Neurotoxicity

82-1 Subchronic Oral Dosing

in two species
82=-2 Subchronic¢ Dermal (2l=day)
82-3 Subchronic Dermal (90-3ay)
82=4 Subchronic Inhalation

83-1 Chronic Toxicity
83-2 Oncogenicity

in twe species
83~3 Teratogenicity

in two species
83-4 Reproduction
84-2 Mutsgenicity

85-1 Metabolism
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Based on this assesment of the toxicology data base for
Metolachlor the following Guideline Toxicology studies have
been idontified as data gaps and are required.

B4~2 Mutagenicity

This data requirement is only partially aatisfied
and additional testing is required for; l) in vitro gene
mutation in a mammalian cell system, 2) chromosomal
aberration and 3) direct DNA damage.

851 Metabolism

Based on this assesment of the toxicology data base for
metolachlor the following additional nonguideline study is
required.

85 Special studies

The Registrant is required to design and perform studies
to investigate the effect on Metolachlor in the clotting
system in the dog.

The six month dog feeding study showed statistically
significant decreases in activated partial thromboplastin time
(APTT) in a dose and time related fashion in both sexas.
Considering the rarity of this observation, the potential
for harm of increased intravascular cocagulation and the
questions raised as to its 'reality', the Agency is requiring
that the Registrant perform studies in the dog to investigate
the effect(s) of Metolachlor on coagulation system.

C. Tolerances and Tolerance Reassesment

Tolerances for Metoalchlor have been approved for the RACs
listed.

Published Tolarances

Crop Tolerance Food Factor mg/day(l.5kg)
Ppm '

Corn,grain 0.100 1.00 0.00150
Soybeans (o0il) 0.100 0.92 0.00138
meat, inc poultry 0.020 13.85 0.00415
Milk & Dairy Products 0.020 28.62 0.00858
Eggs 0.020 2.77 0.00083
Peanuts 0.100 0.36 0.00054
Sorgum : 0.300 0.03 0.00014
Barley 0.100 0.03 0.00005°
Buckwheat 0.100 0.03 0.00005
Millet 0.100 0.03 0.00005
Milo 0.100 0.03 0.00005
Oats 0.100 0.36 0.00054
Rice : 0.100 0.55 0.00083
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Rye 0.100 .03 0.,00005
Wheat 0,100 10.36 0.01554
Corn, sweset 0,100 1.43 0.00215
Cottonseed (oil) 0.100 0.15 0,00022
Potatoes 0.200 5.43 0.01628
Safflower 0.100 0.03 0.0000%
Seed & Pod Veg 0,300 3.66 0.01646
Chili Peppers 0,500 0.03 0.00023

Toxicology Branch Approved but Unpublished Tolerances

Sunflower 0.300 0.03 0.00014
Corn, Pop 0.100 0.03 0.,00012
Liver 0,050 0.03 0.00002
Kidney 0.200 0.03 0.00009
Peanuts 0.400 0.36 0.00215
Stone Frults 0.100 1,25 0.00187

The initial ADI for Metolacklor was based on a six-month
dog feeding study (MRID 16632). Compound-related effects
consisted of a decreased gain in body weight in males and
females and a failure of the serum alkaline phosphatase to
decrease with increasing-age in both sexes. The 'no observed
effect level' (NOEL) in the study was 100 ppm (2.5 mg/kg).
Utilizing a safety factor.of 1000 the ADI was set at 0,0025
mg/kg. This is equilivant to a MPI of 0.1500 mg/day for a 60
kg individual. The TMRC of Metolachlor in the daily diet
basaed on the total tolerances above and a daily food intake
of 1.5 kg is 0.07209 mg/day. Under these conditions 48.1
percent of the ADI has been utilized.

Reasseément pf the dog study has resulted in the cénclusion
that the decrease in APTT observed may be compound=ralated.
This conclusion does not effect the NOEL in the dog study.

Subsequently, a two=-year feeding study in rats has been
submitted (MRID 63398). The NOEL in this study is 30 ppm (1.5
mg/kg) based on an observation of testicular atropy in the
males with a LEL of 300 ppm (15 mg/kg). Utilizing a safety
factor of 100 the ADI may be set set at 0.015 mg/kg. This is
equivilant to a MPI of 0.900 mg/day for a 60 kg individual.
The TMRC of Metolachlor in the daily diet based on the total
tolerances above and a daily food intake of 1.5 kg is 0.07209
mg/day. Under these conditions 8.0l percent of the ADI has
been utilized.

D. Toxicological Issues
Oncogenicity in the rat
Two chronic rat feeding studies (MRID 15418 & 63398) on

Metolachlor showed liver tumors in the females at the highest
dose tested. The toxicological significance of these observations
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has been the subject of a Peer Review by the Toxicclogy Branch.
The following is abstracted from the report of that review
(Engler 1985).

*Metclachlor was observed to produce primary liver tumors
(neoplastic nodules plus hepatocellular carcinomas combined)
in female rats at the highest dose level tested in two separate
chronic feeding studies sponsored by the registrant, Ciba
Giegy Corp." : :

"In the IBT rat study (No. 622-07925)
the following incidence pattern of liver hyperplastic (i.e.,
neoplastic) nodules, cystic cholangiomas, carcinomas, and
other tumors occurred in female rats receiving Metolachlor
in the feed for 2 years. :

Dose (ppm) 30 300 1000

Number of Female Examined 58 60 60
(Einal sacrifice)

Hypertrophic-Hyperplastic
Nodules

Angicosarcoma

Cholangioma

Cystic Cholangioma

Carcinoma

Total (No. Animals with
primary liver tumors)

(*Three animals each bors two primary liver tumors.)

_ An increase in primary liver tumors was found in high

dose female rats.  In this study, hyperplastic nodules were
included as an oncogenic response along with cystic cholangioma
and carcinoma based on recommendations of the National Cancer
Ingtitute (Cancer Res. 35:32143223, 1975) and the National
Acadeny of Science (J. NCI 64: No. 1, p. 185, 1980). This

was the only oncogenic response observed in female rats. No
statistically significant increase in the incidence of primary
liver tumors was observed in male rats administered the same
dose levels, although a slight positive trend was apparent.
This IBT study was classified as "supplementary" data due to
inadequate clinical chemistry determinations and dietary
preparation records. :

b) Repeat Hazelton-Raltech, Inc., Study: 1In this study (No.
80030) the following incidence pattern of liver neoplastic
nodules and carcinomas occurred in female rats receiving
Metolachlor in the feed for 2 years.

Memo Engler, R., Peer Review of Metolachlor, Aug 23, 1985
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Dose (ppm)

No. Females

Neoplastic Nodules
Carcinomas

Total No. animals 0
with proliferative lesions

* (P < 0.,05) f* (P< 0.01)

A significantly increased incidence of proliferative
hepatic legsions was found in high dose females at terminal
sacrifice. The survival of the animals at 24 months was 54%,
57%, 42% and 57% for the control, low, mid and high dose
groups. This was the only oncogenic response observed in
female rats. No statistically significant increase in
proliferative hepatic lesions was observed in male rats
administered the same dose levels; however, there was a trend
of increasing neoplastic noduies (1/60, 1/60, 0/60 and 4/60
at control, low, mid and high dose) in male rats but this was
not the case for carcinomas (2/6C, 1/60, 3/60 and 3/60 at
control, low, mid and high doses) in males. When the incidence
of these lesions was combined, no statistically significant
effect was noted, although a trend was demonstrated {i.e.
3/60, 2/60, 3/60 and 7/60 at control, low, mid and high
doses. This study was clasgsified as "Core minimum"."

Based on their evaluation of the evidence the Committee
concluded;

"The Committee concluded that the data available for
Metolachlor provides weak avidence of carcinogenicity.
Before making a final conclusion on the oncogenic potential
of Metolachlor, the Committee recommended that the registrant
provide: (1) the full mutagenicity battery required Ly EPA;
and (2) metabolism studies as required by the 1982 guidelines.
Subsequent to receipt of this information, the Committee will
reconvene to consider classification of the oncogenic potential
of the chemical and possible recalculation of the Q-star
{potency factor)."

.As the data requirements identified by the Committee,
metagenicity studies and a metaboliam study, have also been
identified by this Standard as data gaps, final determination
of the toxicological isaue of Metolachlor oncogenicity cannot
be made in this standard.




TABLE A
GENERIC DATA REQUIREMENTS FOR METHOLACHLOR

v

Composition

Use 2/
Patterns

Does EPA Have Data
To Satisfy This
Requirement? (Yes,
No or Partially)

Bibliographic
Citation

Must Additional

Data Be Submitted

Under FIFRA Section
3c)(2) (B)23/

81-1 - Acute Oral - Rat

81-2 — Acute Dermal - Rabbit
81-3 - Acute Inhalation — Rat
81-4 ~ Eye Irritaion - Rabbit
81-5 - Dexmal Irritation — Rabbit

81-6 — Dermal Sensitization -
Guinea Pig

81-7 - Acute Delayed
Neurotoxicity - Hen

SUBCHRONIC TESTING:

82-1 - 90-Day Feeding -
Rat

Dog
8§2-2 - 21-Day Dermal-

82-3 - 90-Day Dermal-

&

No
No
Ro
HNo
No

g
<




TABLE A .
GENERIC DATA REQUIREMENTS FOR METOLACHLOR

Does EPA Have Data Must Additional
To Satisfy This Data Be Submitted

1/ Use 2/ Requirement? (Yes, Bibliographic Under FIFRA Section
a Requirement Composition _ Pattern No or Partially)? Citation 3(c)(2)(B)23/.

58.135 Toxicology (Cont.) .'

No?/
No8/

- 90-Day Inhalation -~
§2-5 - 90-Day Neurotoxicity—

§3-1 -~ Chronic Toxicity -
Rat
Ron-rodent

p3-2 - Oncogenicity Study -
Rat

Mouse

B3-3 - Teratogenicity -

partially




TABLE A
GENERIC DATA REQUIREMENTS FOR METOLACHLOR

Toes EPA Have Data Must Additional
To Satisfy This Data Be Submitted
1/ Use 2/ Requirement? (Yes, Bibliographic Under FIFRA Section
Camposition  Pattern  No or Partially) Citation - 3(c)(2)(B)?3/

8.135 Toxicology (continued)

84-2 — Chromoscmal Aberration TGAI partially Yes19/ 12 months

84-2 - Other Mechanisms of TGAI No Yes 12 months
Mutagenicity ‘ ’ .

SPECIAL TESTING

85-1 - General Metabolism PAI or PAIRA No Yes = 24 months

Eff-cts on Coagulation TGAL No Yesll/

Camposition: TGAI Technical Grade Active Ingredient; PAI = Pure Active Ingredient; PAIRA = Pure Active Ingredlent,
Radiolabelled; Choice = Choice of several test substances determined on a case-by—case basis.

The use patterns are coded as follows: A = Terrestrial, Food Crop; B = Terrestrial, Non-Food; C = Aquatic.

Food Crop; D = Aq.latlc, Non—Food; E = Greenmhouse, Food Crop; F = Greenhouse, Non-Food; G = Forestry; H = Damestic
Outdoor; I = Indoor; IP = Industrial Preservative. - \

Unless otherwise specifiad data must be submitted no laver than six months after plblication of this Standard
Metolachlor is not a member of the chemical class, orgarx.nlmsphates, which must be subject to this test

This reqmra:e'ﬂ: is waived based on the submission of an a':ceptable chronic feeding study in the rat

This study is not required because existing acceptable end—tses should not result in repeated human skin contact
This study is not required because existing acceptable end-usos _should not result m remated inhalat.ion exposure
This study is not required because the acute neurotoxicity study is nu" required

Additional testing is required in an in vitro mammalian cell systan

0/ Additional testing is reguired in a more sensitive test system - '

1/ The registrant is to devise studies on the effect of Metolachlor on coagulatlm in the dog. Pratocols are to be
provided within 6 months at which time the addi.l:lonal time necessary to perform the studies will be determined.

&
Y
2/
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Study/Lab/Study §/Date

Material

ast Updated 7/26/85
Results:

T
Category

Teratology - rat;
Ciba Geigy:¥ 227625;
6/21/76

Teratology - rabbit;
Argus Research Labe;
$203-001; 7/25/80

3 Generation repro-
duction-rat;
IBT; #622-07928; 1/4/78

2-Generation reproduct-
ion - rat;Toxigenics,
Inc.; § 450-0272;

08/31/81

6 Month feeding - dog;
IRDC; #382-054;
11/2/719

90 Day feeding - rat;
Oncins Research &
Breeding Center;:3/1/74

OGA 2405
technical

CGA 24705
technical

245959
245960
245961

112841

LDgg, LCsq, PIS, NOEL, LEL

Teratogenic NOEL>360 mg/kg/day (HDT)

Fetotoxic NCEL > 360 mg/kg/day -

Maternal NOEL > 360 mg/kg/day

Levels tested by gavage in Sprague
- Dawley strain - 0, 60, 180 and
360 mg/kg/day

Petotoxic NOEL > 360 mg/kg/day
Teratogenic NOEL > 360 mg/kg
Maternal NOEL = 120 mg/kg

NCEL > 1000 ppm (HDT)
IBT Supplementary {1/31/80)
Levels tested: 0,30, 300 & 1000 ppm.

Repraductive NOEL = 300 ppm

Reproductive LEL:= 1000 ppm
(reduced pup weights and reduced
parental food consumption).

NOEL = 100 ppm
LEL = 300 ppm(based on a lower
rate of decrease for SAP levels)
Levels tested = O, 100, 300 and

1000 pym in Beagles
NOEL = 1000 ppm




Study/Lab/Study #/Late

Material

Results: ,
LDsg, LCsg, PIS, NOEL, LEL

TG

'Categgry

9N Day feeding - dog;
Oncine Research & '
bBreading Center;1974

ic — mice;
1HT; §0L4-0T945;
12/15/77

2-Year feeding/oncogenic
-rat; Hazleton Raltech;
FO00N; 5/2/8] & 4/129/85

2 Year feeding/onco—
genic - rat; 1IBT;
$622-07926; 2/9/79

OGA 24705
technical

Tech 99.9%
Batch # FL-7502%
21 & FL=752105

250369
250370
250371
250372
250373

250374

250375
245957
245958
258390

NCOEL = S500ppm

jOncogenic NOEL = > 3000 ppm (HUT}
IHT Valid (audited by Ciba-Geigy) -
Levels tested: 0,30,1000 & 3000 ppm.

Oncogenic NUEL = 300 ppm
Oncogenic LEL = 3000 ppn(Increased
incidence of neoplastic .
nodules/hepatocellular carcincmas)

Systemic NCEL = 30 ppm

Systemic LEL = 300 ppe (testicular
atrophy)

Levels tested = 0, 30, 300, and
3000 ppm in CD-CRL: CD{SD)BR rats

ADDENDIM :

Examination of nasal turbinates
revealed additional evidence of .-
weak oncogenicity at this site

Systemic NOEL < 30 ppm (LDT)
{decreased spleen wt)

Oncogenic NOEL = 300 ppm .
Oncogenic LEL = 1000 ppm{heptocellu-
lar carcinoma and cysl:lc cholang—-

ioma)
Losage levels tested in Charles
River strain - U, 30, 300, 1000 -
and 300U ppm. IBT - validated

Page 2 of 11
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Tox Chem No.

188DD Metolachlor

Study/Lab/ttudy #/Date

Material

EPA

Accession

No.

Results:

CORE Grace/
" Doc. No.

Lbsg, LCsy, PIS, NOEL, LEL

2 year feeding/crncogenic
- mice; Hazleton Ral-
tech; no. 7920; 8/13/82

Mutagenic— daminant
lethal~- mice; Ciba Geigy;
9/8/76

Laboratory audit - rat;
oncogenic

Acute oral Lbgg-rat

Acute dermal LDgg-rabbit
Primary eye irritation -
rabbit

Primary dermal irritation
—rabbit

Dermal sensitization -
guinea pig

Acute oral - dog

Technical

CGA 24705

Technical

CGA 24705
technical

CGA 24705
technical

CGA 24705
technical

CGA 24705
technical

CGA 24705
technical

CGA 24705

technical

2447722

Oncegenic NOEL > 3000 ppm (HUT)
Systemic NOEL = 1000 ppm

Systemic LEL = 3000 ppm (decreased .

weight gain, decreased survival

of females). B
Levels tested: 0, 300, 1000, and
3000 ppm

Negative mutagen

This audit found no study
deficiencies which would preclude

core minimem

IDgg = 2780mg/kg
LD5g>10,000 mg/kg
Draize score = (/11U
PIS =0.1

not a primary irritant

not a sensitizer

LEL = 19 mg/kg

anesis

this study from being classified as

Minimoen
003885
Mi nimum
004725

Minimum
000434

004199




Tox Chem No. 188DD Metolachor

Results: ™
Study/Lab/Study §#/Date Material LDsqg, LCrqe PIS. NOEL, LEL Cateqory

Acute inhalation ~rat| CGA 24705 LCsy > 1, 750 mg/m3/4 hours
l.Csu technical

Dermal sensit.izatiqm - CGA 24705 Positive reaction 16/20 tested
guinea pig; Ciba Geigy; technical
10/12/77

Acute oral Lbsg - rat OGA 24705 GEC LDsg=4286 mg/kg (male)
Lin=2828 mg/kg (female)

Acute oral - dog QGA 24705 6EC 24.5 mg/kg — Emesis
Acute dermal LDsg - GA 24705 6EC LD5o>10,000 mg/kqg
rabbit

Acute inhalation LC5g - | OGA 24705 6EC| LC50>247 ma/L
rat

Primary eye irritation— CGA 24705 GEC Scattered or diffuse areas of
rabbit _ gpacity persistent for 7 days

Primary dermal OGA 24705 GEC non—-irritating (1.6/8.0)
irritation - rabbit

Acute oral Lbgg - rat; Dual HE LDc3=2533.5 mg/kg
IBT; #8530-10822; : (1888.5 -3394.9)
1u/28/77

Acute dermal 1Dgg - Llsg >3038 mg/kg
rabbit;1BT; #8530-10822;

10/28/77

Acute inhalation LCgg- LCsg > 0.94 mg/L
rat; IBT; Invalid
#8562-10823; 10/28/77

Page 4 of 11




te
Primary eye irritation -
rabbit;IBT#;8530-1U822
11072177

Primary dermal irrita-
tion — rabbit; IBT;
# 8530-10822; 10/21/77

Acute oral LDxg - rat

Acutre dermal Lk, —
rabbit; IRUC; $382-044;
10/17/7¢

Primary eye irritation -
rabbit;IRC;:;# 382-045;
10/17/78

Primary dermal irritat-
ion; rabbit; IRDC;
#382-046; 10/17/76

Acute inhalation
rat; IRDC;#382-047;
11/3/78

Acute coral Lixp - rat;
IBT;# 601-U7539; 11/7/75

Material

EPA
Accession
No.

Results:
LD, LCyg, PIS, NOEL, LEL

T
Category

[ Dual SE

Milocep

Milocep

Milocep

Milocep

Atrazine 51%
CGA 24705 30.6%

unwashed eyes — moderate corneal
reversed in 7 days
washed eyes — slight iris & moderate
effects reversed in

3 days

moderate erythema & edema
2nd degree bums at 72 hrs

= 3868 mg/kg (male & female)
{3142-4761)

LDgg = 4811 (mg/kg (male)
{3771-6139)

Lixg = 2944 mg/kg (female)
(2185-3965)

Luyy>5000 ma/kg

Corneal opacity not reversed 7 days

PIS = 2.0 at 72 hrs slight irrita-
tion

LCg0>20.8 mg/L

LDsy = 4680 mg/kg

Page 5 of 11
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Study/Lab/Study #/Date

Material

EPA

Accession

No.

Results:
LDsqe LCsg, PIS, NOEL, LEL

TOK
Category

Acute dermal LDgg -
rabbit;
11/7/75

Primary eye irritation -

rabbit;
IBT; %601-07539;
11/7/75

Primary dermal irrita-
tion - rabbit;- 1BT;
BOUI-UT540; 12/7/75

Acute inhalation LC o=
rat; IBT; #663-07543: .
13 /7/75

Acute oral g — rat;
Stillmeadow; $1355-79;
11/29/74

Acute dermal LDgq -
rabbit;
Stillmeadow;
$1356-79; 10/23/79

Primary eye irritation -

rabbit;
Stillmeadow:
#1252-79; 8/3/79

Primary dermal irrita-
tion - rabbit;:
Stillmeadow;

$1357-79; 10/5/79

IBT;$#601-07539;

Atrazite 51%
OGA 24705 30.6%

Atrazine 51%
OGA 274705
30.6%

Atrazine 51%
QGA 24705

QGA 24705 &
Atrazine

Metolachor
8E

{formulation

FL~790388)

Metolachlor
8E
(formulation

FL-790388)

Metolachlor
BE
(formulation

FL-790388)

Metolachlor
8E
{formulation

FL~-790388)

242552

242552

242552

LD>2000 mg/kg

Washed Eye — Max score = 6 at 24 hrs

conjunctival irritation only

Urwashed Eye — Max score = 37 at 48

Urwashed eye — max score = 37 at

48 hrs. - corneal opacity & vascu-
larization. Severe irritant.

PIS = 2.3

LCsq > 14,392 my/m> Or /4.4 mg/L

LDsg = 4250 mg/kg (M)
LDsg = 2700 mg/kg (F)
Symptons: piloerection, ptosis
exgphthalpos and comvulsions

LDsg > 5031 mg/kg
Erythema, edema, eschar formation
and decreased activity.

[Test summaries and data differ
substantially.]

PIS = 5.21/8.0




Study/Lab/Study §/Date

Material

Acute oral LDgg - rat;
Stillmeadow;

$1352-79;

11/29/79

Acute dermal Lbgg -
rabbit:
Stillmeadow;
#1353-79; 10/23/79

Primary eye irritation -
rabbit;

Stillmeadow;

#1253-79; 8/7/79

Primary dermal irrita-
tion - rabbit;
Stillmeadow;

#1354-79; 10/5/79

Acute oral LDgg - rat;
Stillmeadow;

#1349-79;

12/21/79

Acute dermal LDgg -
rabbit;
Stillmeadow;
$1350-79; 10/25/79

- Primary eye irritation -
rabbit;

Stillimeadow;

#1165-79; 6/4/79

{formulation
FL~-790393)

Metolachlor
BE
(formulation

FL-79393)

Metolachlor
BE

{ formulation

FL~-791U393)

Metolachlor
8E
(formulation

FL-790393)

Metolachlor
8E

{ formulation

FL-790401)

Metolachlor
8E
{formulation

FL~-790401}

Metolachlor
BE
(formulation

FL-790401)

242553

242553

242553

242554

242554

No gpacity; irritation persists
7 days.

PIS = 4.3/8.0

[Test sumwmaries and data differ
significantly.]




Study/Lab/Study #/Date

Material

Primary dexmal irrita—
tion - rabbit;
Stillmeadow;

$1351-79; 6/4/79

Acute oral LDkgg - rat;
5tillmeadow;
#1346-79;

11/26/79

Acute dermal LDgg -
rabbit;
Stillmeadow;
$1347-79; 10/23/79

Primary dermal irrita-
tion ~ rabbit; -
Stillmeadow;

#1348-79; 10/5/79

Acute oral LDgg - rat;
Stillmeadow Inc;
$#2307-81; 10/15/81

. Acute dermal LDgg —
rabbit; Stillmeadow;
- $2308-81; 10/22/81

Acute inhalation LCgp-
rat; Toxigenics Inc;
$420-0775; 12/22/81

Primary eye irritation-
rabbit; Stillmeadow;
#2309-81; 10/15/81 -

Metolachlor
8E

{ Eormulation

FL-790401)

Metolachlor
8E

{ formulation

FL-7490403)

Metolachlor
8E
{(Eormulation

FL-790403)

Metolachlor
8E
{foomulation

FL~790403)

Metolachlor
15.0%

Metolachlor
15.0%

Metolachlor
15.0%

Metolachlor
15.0%

242555

242555

Results:

IS l_%r,n?g U:usu, PIS, NOEL, LEL
= - -

LD5g = 2500 mg/kg (M)
LDsg = 1250 ma/kg (F)

LDsp > 5008 mg/kg

PIS = 4.65/B.0

LDsg greater than 5070 mg/kg
Symptoms: dilated pupils, ptosis
trigcid muscle tone

Lixg greater than 2010 mg/kg
o mortalities

LC5p greater than 2.2 mg/L.
no mortalities

At 24 hrs. 2/9 corneal opacity;
5/9 iris irritation;9/9 conjunctive
irritation . corneal opacity and -
iris irritation had cleared by day
4. conjunctive irritation had
cleared by day 7. :

Page 8_of 11




Study/Lab/Study §/Date

Material

Results:
¢« LCcp, PIS, NOEL, LEL

Primary dermal irrit. -
rabbit; Stillmeadow;
#2310-41; 1u/14/81

Acute inhalation ILCsg -
rat; Toxigenics;
#420-6048; 9/10/81

Acute oral LDgg - rat;
Bioresearch Lab;
$1682-D; 7/27/81

Acute dermal Lixg -
rabbit; Bioresearch
Lab; #1682-C; 7/20/81

Acute inhalation LCgy -
rat; Toxigenics;
#420-0664; 7/28/81

Primary eye irritation -
rabbit; Bioresearch Lab;
#l682-B; 7/2/81
7/20/81

Metolachlor
15.0%

Metolachlor
15.0%

Atrazine 17.39%
Atrazine relat-
ed campounds
LR N N N 0 lgl%
Metolachlor ..
sasvess 31.80%

Atrazine 17.39%
Atrazine relat-
ed campounds
LR N N3 N 3N J 0091‘
Metclachlor ..

LR N X N NN} 31. 80%

Atrazine 17.39%

jAtrazine relat-

ed campounds

[ R K N ¥ K N ) u.gl%
Metolachlor ..
(B N LN RN} 31.8“%

Atrazine 17.39%]

Atrazine relat-
ed campounds
LR A B NN N 0.91%
Metolachlor ..
[ R TS KN 31-30%

246376

246035

At 24 hrs. 5/6 had slight erythema.
no irritation at 72 hrs.
PIS = 0.38

LCgg greater than 2.73 mg/L (M)
ICgg greater than 6.09 mg/L (F})

LDsg > 5 a/kg
Lethargy, salivation, congested
spleen, necrotic areas in the
intestine.

ICgo > 2.34 my/L

&t 24 hours, 4/6 cormeal opacity
3/3 corneal opacity
(1/6 = 5) (1/3 = 10, 1/3 = 20,
3/6 = 40 1/3 = 4U)
Conjunctive irritation present -
all irritation had clearved by day
14 except for 1/6 animals had -
redness (1/6 = 1)
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Material

EPA
Accession
No.

LC

Study/Laby/Stucdy #/bate
Primary dermal irrit. -
rabbit; Bioresearch
Lab; #1682-a; 6/29/81

* Dermal sensitization -
guinea pig ; Bioresearch
Lab; $1682-E; 8/31/81

Acute oral Likg - rat;
Int. Res. Dev. Corp.;
05/23/718

Acute dermal Llxg -
rabbit;

Int. Res. Dev. Carp.:
05/23/78

Acute inhalation LCgg ~
rat;

Int. Res. Dev. Coxp.:
04/24/78

Primary eye irritation -
rabbit;

Int. Res. Dev. Cm‘p-?
05/23/78

Primary dermal irrita-

tion - rabbit; Int. Res.
Dev. Corp.; 05/23/78

iy
[~

Atrazine 17.39%

Atrazine relat-|

ed

aesrEBa 0.91%
Metolachlor ..

L E N N N N ¥ | 31.%‘

Atrazine 17.39%
Atrazine relat-

ed campounds
0.91%

Metolachlor ..

LN RN 31-80%

246035

234450

234450

234429

234450

PIS = 0,21

Non sensitizing

Results:

. PIS, NOEL, LEL

LCsg > 22.2 mg/1i (4 hours)

Mild - conjunctivitis

Not irritating; PIS = 0.4/8

- Page 10 of 11
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Material

Results:
LDsqg, ICgq, PIS, NOEL, IEL

el
Category

Study/Lab/Study 4/Date

Mutagenic- micronucleus
test - Chinese _
hamster; Ciba—Geigy;
#831498; 10/84

Mutagenic - Primary
DA Damage Assay - :
Fibroblasts; Ciba-Geigy,
#831499; 11/44

Mutagenic = Primary
DNA Damage Assay —
Rat hepatocytes;
Ciba-Geigy, ¥831497;
11/84

Risk assessment EPA

Dissimilation chemicals,
metabolites or impurity
or contaminant or salt

or photodegradent or etc

Technical
95.9% a.i.

Technical

95.9% a.j.

Technical
95- 9‘ a- i.

No evidence of mutagenicity. No
evidence that test material was -
absorbed or reached the target
tissue, the bone marrow.

levels tested: 0, 1250, 2500 and
5000 mg/kg single dose by gavage
in Chinese hawsters (strain unspec)

No evidence of mutagenicity. Unac-
ceptable because no rationale for
the selection of doses was pre-
sented. _ .

Levels tested: 0.125, 0.625, 3.125,
and 15.625 nl/ml in human fibro—
blasts (CRL 1121, ATCC}.

No evidence of mutagenicity. Unac-
ceptable because no rationale for _
the selection of doses was pre-
sented. '

LEUE].S testm: 0025. 1025, 6.25’ :
and 31.25 nl/ml in hepatocytes iso-
lated fram adult male rat (Tif:
RAIE|SPF) )} Ciba-Geigy Tierfamm. -

Caswell # 383AR
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Review of Data

1. Teratogenic Potentfal of CGA-24705 in New Zealand White Rabbits,
performed at Argus Research Laboratories, Inc., Perkasie, Pa.,
July 25, 1980" and submitted by Ciba-Geigy Agricultural Division.

Sixty-four female New Zealand White rabbits were artificially
fnseminated with sperm from untreated, proven males from the same
source and strain. Females were pretrested with Human Chorionic
Gonadotropin prior to insemination.

Females were then randomly assigned to test groups which recefved
either 0, 36, 120 or 360 mg/kg of CGA-24705 (95,4% pure) syspended in
water with hydroxy methyl cellulose K 4M Premiun {METHOCEL®) as the
suspending agent. Animals received a Yolume of 10 m1/kg/day by gavage
on days 6 through 13 of gestation based on body weight measurements
which were made dafly during the exposure period. Observations of
¢linical signs, abortions and delivery were made up to day 30 of
gestation, at which time the does were killed by CO2 asphyxiation and
their uteri removed and examined. Fetuses and pups were then weighed
and examined for visceral anomalies. Grossly observable visceral
variations were removed, preserved with formalin and processed
histologically. Finally, carcasses were eviscerated, stained with
al1zarin red S and examined for skeleta) variations,

Results:

Maternal toxicity was evidant in the high dose group in the form of
lacrimation, miosis, decreased food consumption and decreased day 12
and 18 dody wefghts. Of these signs of toxicity, only miosis was
consistently found in the mid dose anfmals (one mid dase animal was
reported to also have excess lacrimation). Thus, 360 mg/kg is the
dose level in this study associated with frank maternal toxicity.

Two mortalities occurred in this study with one being found fn the

high dose group and one in the low dose group. Nefther of the deaths
were directly assocfated with the test compound although the {ntubation
procedure and associated handling was 1ikely to have been a precipitating
factor 1n these deaths. _

No compound-related effects were observed on Titter size, numbers of

early or late resorptions, fetal body weights, or frequency of

variations among fetuses or Pups. Among the specific varfations

observed, no compound related effects were evident. Although

hydrocephalus with small exencephaly was observed in two fetuses from

& dam treated with 360 mg/kg and was not seen in control, low or mid

dose fetuses, the low fncidence of thi variation and the maternal

toxicity seen in the dam which del{vered those pups, suggest that it
genic response and that it may be either spontaneous

in origin or associated with the maternal toxicity,
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Core Classification

Core-Minimum. The NOELs for teratogenicity and fetal toxicity are

360 mg/kg., Frank maternal toxicity was observed only at the 360 mg/kg
dose level, '
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Reviewsd by Gary J. Burin, Toxicologist (s) Gary J. Burin 1/22/82
Toxicology Branch, HED

Tuo-GeneEitiﬁn Roproduéiion Study with Hetolachlof Technical in
Albino Rats, conducted at Raltech Scientific Services and submitted

by Ciba-Geigy on 9/30/81.

Metolachlor Technical was fed in the diet at dose levels of 0, 30,
300 of 1000 ppm to Charles River CD strain albino rats. Fifteen
male and 30 females were assigned to each treatment group and were
32 days old when they first received test compound. Animals were
mated after either 14 weeks {Fg) or 17 weeks (F1) on test.
Mating only occurred once per generation. _ .

The F) parental animals were randomly selected from the Flﬂ litter
after weaning of Fy,. Fp males were sacrificed after 135 days

on test and Fn females were sacrificed after 164 days on test,

Gross examination was conducted on all Fg males and on Fp females
which displayed “untoward developmental anomalies”, - After 157 to

167 days on test, Fy males were sacrificed and after 197 to 208

days, F; females were sacrificed. Gross and histological examinations
were performed on all Fy parents, Five randomly seiected male

and 5 female Fy, progeny in each dose group were also examined
histologically.

The total number of pups, number delivered viable or stillborn and
number found cannibalized were recorded for each litter. Pup
survival to days 1, 4, 7, 14 and 21 after birth were recorded,
Litters greater than 10 pups were randomly reduced in size on day

4. Pup body weights were recorded on days 4, 7, 14 and 21. Litters
were obsarved daily.

Food consumption was measured weekly for each parental animal of the Fj
and Fi generations only during the premating periods. Diet analyses
were conducted on 15 separate occasions. ‘ :

Organ weights for adremal, brain, heart, kidneys, liver, spleen,
testes and thyroid were recorded for all Fy parental animals surviving
to final sacrifice. The following tissues were examined histologically:




Adrenal
Aorta
Bone (with marrow)
Brain (3 levels)
Esophagus
Eyes
Heart
Kidneys
Large intestines
Liver (2 lobes)
Lung
Lymph nodes
Mamnary gland

~ Ovaries
Pancreas

Pituitary
Prostate ‘
Salivary gland
Sciatic nerve
Skeletal muscle
Skin

Small intestine
Spinal cord
Spleen

Stomach

Testes

Trachea

Thymus

Thyrotd (with parathyroid)
Urinary bladder
Uteri

In addition, all tissues appearing abormal were examined microscopically,
The study design was essentially as follows:

Fy Generation Parental Animals

Premating Period (i4 weeks)

Mating Trials (2 weeks)

Gestation ﬁiriods (3 weeks)

Lactation Perfods (3 weeks)

Fi1 Generation Parental Animals Excess Fq
(sacrificed
on lactation

Premating Period {17 weeks)
day &)

Mating Triils (2 weeks)
Gestation Periods (3 waeks)
Lactationm Perfods (3 weeks)

" Fga Weanlifigs

L]
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Results

Time waighed average concentrations of metolachlor, based on periodic diet
analyses, ware 0, 32.0, 294 and 959 ppm for the 0, 30, 300 and 1000

ppm groups, respectively. No deaths occurred among the 7y animals or
among the F| males. Two F| females were found dead during the premating
period, one F| female was found dead on gestation day 19 and one Fy
female was sacrificed in moribund condition on lactation day 1; these
animals belonged to the 300, 1000, 300 and O ppm groups respectively.

No compound related effect on parental body weight was apparent, Food
consumption was not effected by treatment in the Fg generation but

was significantly reduced for the Fy 30 ppm females at week 16, 300

ppm females at weeks 6, 7 and 10 and the 1000 ppm females at weeks I,
6,7, 8,10, 12, 13 and 15, as compared to controls,

Clinical observations of parental animals did not indicate effects
which could be associated with treatment. The mating, gestation,
lactation, female fertility and male fertility indices did not appear
to be effected by treatment in either generation. Pup survival was
also rot effected by treatment.

Pup body weights of the 1000 ppm dose level group were significantly
reduced for the Fy, litters on days 14 and 21 and on days 4, 7, 14

and 21 for the Fpy litters. Pup body weights of the 30 and 300 ppm
dose groups did not appear to be effected in a compound-related manner.

The incidence of exterha1 anomalies observed in pups did not appear to
be effected by treatment. Gross and histological examination-of parents
and progeny did not reveal any lesions which appeared to be related to
treatment. '

Liver to body weight ratios were significantly increased for both Fy
parental males and females at the 100G ppm dose level. The thyroid to
body weight ratio and the thyroid to brain weight ratio of 1000 ppm Fy
males were significantly increased. Other organ weight comparisons
that were statistically significant compared to controls did not appear
to be related to treatment. Body weights of the weanling 1000 ppm Fia
females and F», males ware reduced, though not significantly, and

body weights of Fy, weanling females were significantly reduced for

the 1000 ppm dose ?ave1.

Core Classification

Core Guidelines. The NOEL for reproductive effects is 300 ppm
based on reduced pup weights and reduced parental food consumption at
1000 ppm. Other effects that may be related to treatment were increased
liver to body weight and thyroid to body weight ratios in the 1000 ppm
F, parents. -r

T5-769:th:TOX/HEDGJBuUrin:l-22-82:card 2
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Study: Carcinojenicty Study With Metolachlor in Albing Mice . 0038é5

Accession No,: 244722
Sponsor/Contracting Lab.: Cibt-&igy/ﬂaﬁ}on Raltech (Madison, WI)

Study No.: 79020 /
Report Date/Submitted: 8-13-82/10-2-82

Reviewer: 0, Stephen Saunders Jr., Ph.D. D%j
Methods ? 37‘

The methods from the submitted study have been photocopied and are appended.
The procedure followed in this study is unremarkable except for the following
point:

1) Method of sacrifice of animals not described.

Test Compound

Metolachlor technical, batch no. FL-791174. % a.i. not disclosed in the
final report, however it was stated that purity was determined by the $ponsor
prior to study initiation and at 3-month intervals thereafter. These data are
on file with the sponsor. PM team 23 provided a value of 95.0% for the techni-
cal material (personal cammunication). )

Results

A. Test diet analysis- Samples of each test diat for weeks 1-4 were
analyzed Tor content of metolachlor. Thereafter, one diet was selected at
raniom each week for analysis of content of the test material. Time-weighted
averages of the three test diets {ndicated that all diets were within 5% of

theoretical :

Time-weighted Time-weighted
Diet (ppm) Average (ppm)2  XTheoretical

300 . 287 96%
(range) (146-351)

1000 981 98%
{ramge) - (781-1120)

3000 3087 103%
(ramge) (2660-3270)

adata’ excerpted from submitted study.

B. Physical signs and Mortality- No significant treatment-related signs .
were noted. A slignt iTrcrease 1n the overall incidence of stigns related to
the eye were noted as 4 result of treatment, however several distinct obsarva-
tions, including conjuctivitis, "eyes red", "eyes opaque", and "exudate from
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ojo'. were counted tooether.” Mo iinglo physiéal s$ign was noted in {ncreased
frequency that could be related to treatment. T

The only group which exhibited a mortality rate that was significantly
higher than control or other treatment groups was the high dose femalas (group
8). This result was considered to be dus to a number of deaths in the first
weeks of the study that were the result of infection with Sendai virus. If
these deaths were factored out of the analysis, no statistically significant
differences in mortality existed between any of the groups. For the purpose
of this review, these deaths have been considered to be treatment-ralated:
animals 1n all groups were housed in the same roam, and were exposed to the
same environment, Since increased susceptibility to infection as a result of
exposure to toxic substances is a recognized toxicological endpoint, removal
of these deaths from the data base is not considered appropriate by this reviewer,

Dates of death for control and high dose males ami females {groups 1, 4,
9, and 8) listed in table 3 of the final report were checked by this reviewer
agaimt imdividual animal pathology sheets, a.d were accurata, Relative
survival was calculated for these groups by the reviewer:; one minor error
was found (animal #5043 died on test, counted as teminal sacrifice).

Relative survival for all groups is presented below in table 1,
Table 1. Relative Survival®

Week 79 Week 105
Male Female Male Female

41/520  44/52 - 20752 28/52
(78.8)¢  (84.6) (38.5) (53.8)

300 42/52 37/52 25/52 20/52
(80.8) (71.2) (48.1) (38.5)

1000 43/52  40/52 31/52 2452
(82.7)  (76.9) (59.6)  (46.2)

3000 37752 31/52 28/52 18/52*
(71.2)  (59.6) (53.8)  (34.6)

3data excerpted from submitted study.

Phumber alive/total. Total does not include 8 animals/group sacrificed
at 12 and 18 months.

Cpercent, calculated by reviewer,

*p<0.05

C. Body Weight- Statistically significant reductions in body weight gain
were observed for high dose male and female mica. Significant reductions in

- welght gain were noted for high dose males (group 4) after two weeks of treat-
ment, and this deficit persisted throughout treatment. High dose females
(group 8) had significant weight gain deficits beginning with week 32, and at
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23/37 time points measui ad ;fter this time statistically signfficant deficits -
were observed,

Average body weights were recalculated by this reviewer from Submitted
fndividual animal data for groups 1, 4, 5, and 8 on weeks 50 and 104; no errors
were found. '

Body weight data are presented in table 2,

Table 2. Effect of Metolachlor on Body Weight?

Week 50 Week 104
Male Female Male Female

0 40,3+4,10  31,7+44,) 40.5+3.4 ' 36,2+43,8

300 39.8+5,2 31,7+2.9 40.9+4.3 34,3+6,1
(9878)¢ (10T, 0) (10T.0) (97.4)

1000 39.5¢44,6  31.7+2.6  39.7+4,1  34,7+4,6
(9870 (10T, 0) (9870 (9876)

3000 36,6¢3,2%%  30,342,7%  37,943,6%%  32,6+3,6
(90.6) (95.6) (93-6) (9276)

3data excerpted from submitted study.

bbody weight in grams, mean + std. dev., calculated by reviewer from
submitted individual animal data.

Cparcent of control, cal culated by reviewer.

*p<0.05, **p<0,01 by Dunnett's tetest.

0. Feed Consumption and Compound Intake- No differences fn food intake
were noted between male treatment groups until week 90 of treatment, at which
time high dose males ate about 10% less than control, This difference was
statistically significant on weeks 98, 102 and 104. No significant effect
on food consumption was noted betweem any of the female treatment groups.
However, females tended to eat more food than their male counterparts.

Average food cons(unpﬁon for high dose and control male and female mice
was calculated by the reviewer from submitted raw data for weeks 50 and 104
and compared to submitted summary data; no errors were found. _

Compound intake was calculated by the reviewer based on average food

intake and average body weights on weeks 26, 52, 78 and 104. All groups tended
to consume less test compound (based on mg/kg body weight) in the latter portion
of the study. Based on these calculations, female mice are estimated to have
received a dose of metolachlor that was about 15-50% higher than corresponding
males. This effect was due to the higher apparent food consumption for females
coupled with the jower body weights for females compared to males. Since the
effect of the test compound on body weight gain was similar in male and female
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mice, the calculated diffeﬁéhce in estimated compound intake 15 -not considered -
significant.

Table 3 presents the calculated doses of test compound.

Table 3. Calculated Dosa of Test Compound?

 Week
Diet
Group  (ppm) 26 52 18 104

Males 2 300 54b 53 46 46

3 1000 169 153
4 3000 575 421
6 00 65 77 61 54
7 1000 239 253 177
8 3000 703 852 607
ddata excerpted from submitted study.

Ddose of metoloachlor in mg/kg body weight, calculated by reviewer
based on average food consumption and average bady weights.

E. C11n1cil Pathology- No toxicologicatly significant effects on hemat-
ology, serum chemistries, or urinalyses were noted as a result of treatment
with the test compound in any of the treatment groups.

. 51) Hematology- An increase in white blood count was observed for
group 2 (3007ppm males) at 18 months, however this result was due to a very
high value for one animal (out of 8) (#5171, 78.8 x 103/mm3). This effect
was not repeated at other time points nor was it dose-related. A statistically
significant increase in the %neutrophils was also observed at 18 months for
group 4 (high dose males). However, this increasc was not accompanied by an
increase in the WBC count, and, although the increase was statistically signi-
ficant when compared to concurrent study controls, the values ware within the
range for nomal CD-1 mice (ref. “Representative Historical Control Data",
Feb. 1984, Hazelton Laboratories America, Inc.). Other hematology values were
not altered.

(2) Serum Chemistries- An increase in average values for AST and ALT
was noted at™24 months 1n high dose males (615.4 + 901.0 and 306,2 + 575.7,
N =&, AST and ALT respectively). The increases Tn average values were due to
one animal with abnormally high values (#5275, AST = 2450.6, ALT = 1481.1 IU/L),
as reflected by the Targe standard deviations for the averages. If these values
were excluded, the averages were not different from control (AST = 248,3 + 65,9,
ALT = 71,2 + 14.6; N = 5) and were within the normal range for CD-1 mice Tsee
ref. above),
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High dose females (group 8) aiso had a statistically significant increase
1n the averaye for serum AST activity and a decrease in serum uric acid content,
both at 12 months. Two animals in the sample had vaiues substantially higher
than the other 5 animals in the group, as is reflected by the large standard
deviation for the average (414.4': 258.0, N = 7)., However, the average AST
activity without the two high values was still significantly higher than control
(267.7 + 73,6, N = 5, vs, 168.5 + 69.0, N = §), and each of the individual
values Tor this group were higher than the average controi value. Therefore,
even though average AST activity for high dose females was similar to control
at 18 and 24 months, the increased activity.at 12 months was 1ikely treatment-
related. Similarly, the decrease in serum uric acid content in this group at
the 12 month interim sacrifice could not be attributed to the influence of
out-lying values, and was likely treatment-related.

An approximate two-fold increase in average serum ajkaline phosphatase
activity was noted fn al1 male treatment yroups (groups 2-4) at 24 months. In
each group, one animal with an abnormally high value (of 6 or 7 animals per
group for which this value was detemined) was responsible for the increase in
the average. This effect was not dose-related, and only one animal in each
group was a responder.

Other serum chemistry_va1ues were unremarkable,

(3) Urinalysis- Alterations in average values for protein content were
observed, however in each case the increased average could be attributed to
the influence of out-lying values. No trends in terms of dose or time-course
were apparent. No notable alterations in other parameters were obsarved.

F. Orqan Weights- Statistically significant changes in absolute and organ/
body weight ratios were occassionally noted in response to traatment with the
test compound. However, organ/brain weight ratios were not significantly al-
tered in any of the treatment groups at any time point. For example, high dose
males had statistically significant increases in liver and kidney organ/body
weight ratios at 12, 18 and 24 months, and a decrease in the organ/body weight
ratio of seminal vesicle at 24 months, These effects could be attributed to
decreases 1n body weight rather than effects on the organs, with the exception
of seminal vesicle which had an organ/brain weight ratio that was 55% of control
but not statistically significant, -

Similarly, effects on the absolute weights and/or organ/body weight ratios
were noted in other organs such as kidney, ovaries and uterus, however statistf-
c?lly sfgnificant changes in organ/brain weight ratios were not seen 1n these
tissues.

Organ weights for control and high dose male and female rats that ware
Iisted in the raw data summaries were compared by the reviewer to the hand-
written values that were recorded on individual animal pathology sheets at
sacrifice; all values appeared to be recorded accurately. Organ weight ratics
were Spot-checked, and appeared to have been calculated correctly.
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G. Necropsy Data- (1) Gross findings: No significant treatment-related -
findings were noted upon macroscopic examination of animals at necropsy. Free
quent findinys included cortical cysts in the kidneys, enlarged uterus, cystic
ovaries, and enlarged seminal vesicles. Other occasional findings included
.abnormal color or focus in the lung, and abnomal c¢olor and/or nodules or
masses in the liver. None of these changes occurred in a manner that would
suggest a dose-effect relationship with the test campound. There was no signi-
ficant difference in the distribution of gross observations between animals
nec;opsied at scheduled sacrifice and those that died on test or were sacrificed
mor{bund. '

Tabulated summaries of gross findings were campared to individual animal
pathology sheets for the 12 and 18 month interim sacrifices: all tabulations
dppearad accurate. Findings of interest were spot-checked for animals that
died on test (including moribund sacrifice) and for final (24 month) sacrifice,
and were accurately recorded and tabulated.

Tabulations of gross lesions and resultant histological diagnoses were
checked for lung and liver lesions for all treatment groups against individual
animal pathology sheets, and were accurately recorded.

(2) Microscopic- Neoplastic lesions seen in al)l treatment and control
groups tncluded al veglogenic tumor, nodular hyperplasia/hepatocel lular caref-
nama, and tymphosarcana., No dose-related trends were apparent for any of
these lesions when al). histopathology data were considered.

The incidences of nodular hyperhhsia/hepatoce]lu]ar carcinoma and lympho-
sarcoma/reticulum cell sarcoma are depicted in table 6.

An apparent increase in the incidence of alveologenic tumor was observed
in male mice at the 18 month interim sacrifice., The difference between group
1 control (0/8) and group 4 high dose (5/8) mice was suggestive of a positive
response, and the trend was statistically significant by the method of Peto
(p = 0.02) and by Fisher's Exact test (p = 0.02, see appendix 2). Although
suggestive of an effect at 18 months, these data were not confirmed at final
(24 month)} sacrifice, when the fncidences for control (5/20, 25%) and high
dose (10/28, 35.7%) males were not significantly different. Addition of data
from animals that were sacrificed moribund or died on test also indicated that
the data obtained at 18 months were spurious, as evidenced by the lack of a
dose-effect relationship for the total incidence of this lesion (table 5).
Therefora, the apparent response at 18 months is considered artifactual and
of no toxicological significance.

The incidence of alveologenic tumors for all animals (1nterim and
final sacrifices and died on test/moribund sacrifice) is presented in
table 5.

Commonly observed non-neoplastic lesions included cystic ovaries and
endometrial hyperplasia in females, and 1ymphofd infiltration and cortical
cysts of the kidney in both sexes. The {ncidences of these and other lesions
were not dose-related,
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- (3) Correlation between gross and histological observations- Observa-
tions recorded at necropsy were compared to microscopic findings and tabulated
by the irvestigators. A number of gross findings at necropsy, principally in
the liver, kidney and lymph nodes, had no correspending microscopic diagnosis
and were listed as “not remarkable". Because only positive findings were
recorded on the individual animal pathology sheets, it was not possible for
this reviewer to independently verify that these gross lesions were actually
examined microscopically. However, a tissue inventory was present with each
individual animal pathology sheet which indicated the tissues present on each
slide. Also, occassional recuts were requested by the study .patholoyists, ap«
parently in order to locate lesions that were not present on the original slide.
Two lung nodules were noted on yross necropsy that were listed as "not remarkable®
on microscopic examinations (#5326, group 5, and #5552, group 8; both at final
sacrifice). Neither of these nodules, even if they were ra-examined and diag-
nosed as tumors, would change the interpretation of this study.

The remainder of the missing diagnoses were for abnormal color or size of
tissues noted at necropsy, with the exception of kidney which included a number
of tissues with cortical cysts that wera not observed microscopically, For
Tiver, spleen and 1ymph nodes, the investigators stated in the final report
that these tissues "were frequently normal when examined microscopically”.

In the case of kidney, the investigators stated that “there was not a
good correlation between abnormal observations ... and the correspondi ng
microscopic diagnoses". Most of these disparities were for cortical cysts,
which were observed at necropsy, but apparently did not appear on the
slide for microscopic examfnation. Since cortical cysts can be detected
by gross observation, and no treatment-related effect on the incidence of
this finding was noted, the lack of correlation for this particular lesion
15 not considered significant, S

Table 5. [Incidence of Alveologenfc Tumors- Malesd

Group Interim Final Died on test/
(Dose) 12 mos. 18 mos., 24 mos. Moribund Sac. Total

1 1/8b 0/8 5/20 5/28 11/64
(0 ppm) (12.5%) - (25.0%) (17.9%) (17.2%)

2 1/8 4/8 11/25 6/21 22/62
(300 ppm) (12.5%) (50.0%) (44.0%) (28.6%) (35,5%)

3 o8 2/8 5/29 1/20 8/65
(1000 ppm) - (25.0%)  (17.2%) (5.0%) (12.31)

4 0/8 5/8 10/28 4/21 19/65
(3000 ppm) - (62.5%) (35.7%) - (19.0%) (27.9%)

(con't)
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Table 5. Incidence of Alveologehic Tumors- Femalesd

Group Interim Final Died on test/
(Dose) 12 mos. 18 mos. 24 mos. Moribund Sac. - Total

5 1/8 - 2/8 6/26 6/25 15/67
(0 ppm) (12.5%) (25.0%) (23.1%) (23.1%) (22.4%)

6 1/8 1/8 8720 5/30 15/66
(300 ppm) (12,5%) (12.5%) (40.0%) (16,7%) (22,7%)

7 0/8 4/8 10/23. /28 17/67
(1000 ppm) - (50.0%) (43.5%) (10,7%) . (25.4%)

0/8 3/8 4/17 2/33 9/66
- (37.5%) (25.5%) (6.1%) (13.6%)

Adata excerpted from submitted study.

8
(3000 ppm)

Prumber of tumors/number of animals examined.

Table 6. Incidences of Liver and Lymphoid Tumors?

Males Dose Females
300 1000 3000 300 1000
8 12 8 2 2

Hepatocellular carc. 2 0 4 1 1 0 0

Lesfon

9
7

g
Nodular hyperplasia 1

Total/no. examined 9/63 8/64 16/65 9/64 2/66

Lymphoid Neoplasias®
=lung 2/64 5/62 2/65 1/65 7/67

=$pleen 3/60 3/63 3/64 0/64 7/66
~liver 4/63 4/64 3/65 0/64 6/66
~kidney 5/64 4/63 2/64 " 0/65 5/66
-mesenteric 1.n, 5/58 4/62 3/61 1/63 8/65
no, affected animals 5 5 3 1 11
adata excerpted from table 46 of submitted study.
brumber affected/number examined.

Cincludes 1ymphosarcama and reticulum cell sarcoma.
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Conclusions

Treatment of mice for 24 months with diets containing 3U0, 1000 or 3000
ppm of metolachior failed to produce an increase in tumor incidence. A statis-
tically significant increase in the incidence of alveclogenic tumors in males
was noted at the 18 month interim sacrifice, however this effect was not con-
firmed by the 24 month final sacrifice nor by total incidences for all animals.
Uther neoplastic lesions of the liver and lymphoid system were observed, how=
ever were not dose-related.,

Animals of the high dose group gaihed sfgnificant]y less body weight than
did control animals, indfcating that the high dose was an MTD.

Effects on organ/body weight ratios were observed in response to treatment
with the test compound, particularly in the 1iver, kidney and ovaries. Although
these alterations were statistically significant, similar effects on organ/brain
weight ratios were not observed, and no lesions were detected in these organs
upan gross and histological examination to suggest a pathogenic process that
was dose-related,

Classification: Core-Minimum Method of sacrifice not described; purfty
of test article not disclosed although report states that purity of the
test articie was detemined by the reyistrant prior to study initiation -
and at 3-month intervals during the study.

Not a carcinogen at the HDT (3000 ppm).

Systemic NOEL: 1000 ppm ' '
Systemfc LEL: 3000 ppm  decreased body weight gafn, decreased survival of
high dose females. :




~ Appendix 1. METHODS
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INTRODUCTION -

A scudy co detarmine the oncogenisc pocencial.of mecolachlor in albino mice was
eonductad at the request of CIBA~GEIGY Corporation, Agricultural Divisioa,
Gresnsboro, MNorcth Carolina. The study, iniciaced on Sepcamber 6, 1979 and
carmipaced on Sepcssbar 8=l1, 1981, followed che amended prococol of

August 13, 1979. Mo prococql deviations (listed in Appendix A) isfluescing
the qualicy of the scudy or ioterprecation ¢of the daca occurred duriag the
conduct of the scudy.

This is che Plaal laport oo Scudy Meo. 79020. 1t presents a description of the
CasC macarial and the cast systsm, procaduras followed, all dacta colleczed,
and relevanc discussiouns within the siz volumes of chis report. Pagus are
oumbeared consecucively from the f£irsc page of che parracive volume ¢o the last

page of Appendix E.

TEST MATZRIAL

Source apd Idepcificsticn T

The test material (approximacely l.%-kg, sample azd contaiser) vas ‘received
from CI3A-GLIGY o August 9, 1979, vich che followiog label information:

Ceneric Nama: Nactolachlor Tachaical
Batch Bumber: JFL-791174

Yor intarnal use, it vas sssigned Laltech Semple No. 744057. all macerial
used is chis scudy was dzawve from chis sample.

Pugity aod Seabilicy

The purity of cthe cast sacarial vaa detarained by CISA-GEICY prior co study
iniciacion. Ia sddicion, l=3 samples of the tast sacerial vers returned to
CIBA~GRICY for amalysis ac approzimacaly J-sosch incervals during the scudy to
edsure purifly and stability aver the life of the study. These daca are on

file with GIAA-GEIGY._ -

fcorage

The sample of mecolachlor vas refrigersced (4°F) throughout the acudy pariod.
Test diets verw stornd &£ toom Camperaturs.

SEST AVAILABLE COPY
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:ungz Preciutions

Perscassl vorking wich che tesc matsrial or the tesc discs sad cthose voetking
ia che animal room wors Aispossble masks, gloves, shoa covars, bonoat:, and
oChear appropriace cloching such as lab coacs and usiforms. _

Digposal _

All vasca feed, s0lid amimal vastes, cage bosrds, and animal carcasses
.resultiag from this scudy ware disposed of in a high-cemparature imeimeracer
(U.3. Smelting Furnace Company, Belleville, Illimeis). & 50=g sample of cha
Cest material vas retained at Hasletom Raltech.

TEST 3YSTIM

dpimal Moda}

Charles River CD=1 albine mica, Crl:CPP-i(IcR)aR, purchssed from the

Portage, Michigan facility of Cherles River Breeding Laboratorus, Wilmingtou,
Massachusetts, vars recaived ou August 29, 1979, (Charias River Ordar

No. 2091703). The animals vers immsdistaly taken to Room 307 vhezs they vars
scclimatsd tor approzimacaly 1 week prior to beiag placed om tast. The (D=i
souss is commouly used for omcogenicity studies in rodencs, and Hasletom
Raltach has adaquacs historical data for making apprepriace compariscus.

Egﬁg. and Maintenanca

dnimals vers individually housed in scaialass sceel, serwen=bottos cages,
$7/8 {a. x 8 in. 2 5 1/8 in., up co 140 per rack, huld ia a dusl-orridor
(accass/raturn) room (Room 307), which was dadicaced solaly zo chis study.
The fallowiag euvirommeucal conditions vare waincained: 12 ca 18 changas of
100X filzared cutaide air, 72°F + 3°, 10-702 relacive humidicy, aa -
sutomatically timed 12-hour lighc/l2-hour dark cycle. Temperacturs sud
husidity wvere monitored comcimucusly by a JC30 computar (Johnaon Comtrols,

' Madison, Wiscomsin), and deviatiocus ware recorded. Cage boards (DACZ®) were
changed at lesse twics veakly and saimsls vers tracaferred o clean dages a
micimin of avery 2 weska. Lacks vers repositicned wichin the room avery

1 weeks Co minimize cne effwct of any enviroumental variations. Cars vas
CAkSS Co ensure thac the animals ware oot discurbed £or reasons othey than
routine saiancesnance and data collsccion.

‘During scclimation amd chrough & days ¢u tast, all mica wers on a reduadant
wataring systes; i.4., vacar bottles sad sucomatic wacaring system (Syscams
Lagioeering, Napa, Califortiia). Thres days aftar wvacar boctlas vare remuved,
Wask L boay waizhts revealed chat ssay animals had luce vaight ‘from the Wasik 0
(iniciacion) weight. Sudesquenc inveatigacion revealed that masy af che vacar
valves were oot functioming, or in soma cases the sice had apparsntly aoe

| BEST AVAILABLE I!B"J
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laaraed to use the valves. Wecar bottlas were resplaced and the aucomacic
vacersts discoumectad. For the remainder of the scudy, 3ics recaived fresh
Lap wacsr tvice weekly from clesn, 2-o0z, clear glass boctles equipped wich
rubber scappars aad staialess sceal sippar cubes. Freash faed was pravidad
4d libicum ou a veekly baais in cleam, c¢lear glass jars chat allow easy
inspection of che amount and ¢onditiom of che faed. Unsacen feed vas
discarded. Uatar snalyses provided by tie City of Madison are on file at
Hazleton Raltach.

Conaicions for saimals in this scudy wvers cnﬁ:‘.uue with choss in the IL4AR
Guide for che Cars and Use of Laboracory Animals.

ldeucificacion

Lach inimal selectad for study was assigned & uaiqua eight=digic
idencificacicn gumbar and vas permanently identified wich 2 sseal tag vhich
vas sugraved with this aumbar and actaghed to the looese skia ac che back of
the neck. Lach auimal's cage was also markad wich ics ammber. If an anioal
loat ica cag, it wvas retagged vhem it did noc have s cutanecus lesion ia the
nack ‘tag region. All daga collectad ‘fzom so anisal wers recorded undar ita
idencification number. '

Prestudy Haalch -halutiﬁ apd OQualicy Comtrol

Duriag the sculimacion period, Zive sales and five females from mics purchasad
for this study wars selectad for diagnostic quality comerol healsh
ezamisacions. BRasults vers cegative for endo~ and ectoparssices; for
pachogenic lung and colom bacteria, for wycoplasms, sud for sll serological
tests performsd. Am additional 10 males and 10 females wars salected and bled
tar pru:u:y hamacologic evaluation. Hematology parsmacers fzom all animals
Yare normal.

Bagegmization

Aice vers assigned at randow to groups using & rsndom aumbars cable
(kafarence: Plaoen uad Ausvertea ven Varsuchea, Birkbaaliser, Basel, 1933,
P+ 177, ed. saq. p. 131). Holding cages wers numbered 1 to n for «sch sex,
chen 64 animals wers selected ac raadom for ssch gToup.

Vertical double rows (14 cagus) {3 the study racks wars numbersd 1-20 for essh
$&x, Chen each tasc group vas raadomly assigued to $ double rows (4 double
rows of 14 and 1 doubla rov of 12 = 63 cages par group).

PR Y
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Analysis of Tai: Diacs

Tesc diecs vare asasayed for aetolachlor concencrazion to shov that alxing
procedures rasulted io relacively homogeneocus diets, that che cesc sacarial
. UYas scable in che basal diet over the fesding period and uncil the assay vas
conducead, and chac animals vera beiang fed the prover discary lavels of
mecolachior. . : .
Assays for bomogeaneity were doga on saxples takaa from che top, hottom, and
two oppoaing sides of the aixing bSowl for the concfol lov aad high level
diats. Thy reasules served as the iaicial coscestrations of chese diats vhich
vers subsequaacly dssayed afiar baing held for L, 2, 3, aod 4 wesks ac rocm
Camparacurs to show astolachlor ssabilicy.

During Weeiks l+4, all cast diets wvers assayed, them during Weeks 5-104, one
diet per veek vas selectad at random from the thras mstolachlor tasc diecs and
assayed.

Additionally, sll diets from Weeks 52, 73, 85, 97, and 101 vers sent co
CIBA~GIICT for coufirmatory analysis. Thasa data ars on fils with CIBA-GEIGY.

Study Desige

From aver 544 mice, 68 aice of each sex vers assigued at random co tesc and
coutsol groupe with the following dawign. . '

Rusber Treazmant = Matolachlor
Geoup Animal Numbersw aof Mica (ppm)

61903041-61905108
61903111-61905178
81903181=619Q05248
61905251-61905319

61903321~61905388
61903391-61905453
61903461+619055238
61903331-61905598

61905601-61903610
- 61903611=61903620

N¥agacive Coucrdl - 0 ppm
Low Level -~ 300 ppm

Mid Level = 1000 ppm
High Lavel = 3000 ppm

Negative Coatrul - O ppm
‘Low Lavel = 100 ppm

Mid Lavel ~ 1000 ppm
Bigh Lavel - 3000 ppa

- For prastudy hematology
For prascudy hematology

Mk ™y EKE:I

*For convenlence, the firat aniaal i2 each of Groups 1~8 was assizsed a aumber
with the lase digic L. Antmal Yo, 61903281 died on Day § aud vas replaced
vith Animal Nao. 4$1905319. Tissues from 61905281 vers processed and read, but
data vas oot imcluded in mamaries,

Tesaceent Puracion snd Stuy Teratascion [WEST AVARADLE COPY |

Each aaimal recaived its test diet ad liditum throughout the emcire study .
period from isiciation (Sepcember &, 1979) through ctarninal sacrifice aftar
104 veaks cu cest (Saptembder 8=11, 1981), unless it disd of vas sacfificad in

SAis priof to termizal sacrifice or vas sacrificed afzer 12 or 18 aouchs
0@ tast for cliaical labaracary studias,




Ancamortam Obsarvations

Each animal was obearved twice daily (a.a. agd p.a.) for movibuundicy,
moztalicy, or obvious signs of tomicity by am appropriataly ctraioed cbssrver.
AL lesst ocaca cach wesk sach apimal was rewoved from its cage and carnifully
exmmined £ov abnormsl appaarsace or babaviaor. Beginaiang duriag Wesk L4, che
veaitly ohsarvacicu included palpaticn for tissus masses. A notaticomn vas aade
vaekly for each animal regardlass aof candition.

Body Weighta sud Feswd Coususpcious

Individual bhody veights wvears tacordad for all animals at inicisgiom, wveakly
through Week 13, than every secoud week bagianing ac Waek 14. Individual
weakly Zaed consumpcions were recordad fov the sama 10 animsls salacted ac
vandom prior te iaiciaciou from sach group far Wesks l-1), then every second
vesg bugioning Wask 14. 1If an saisal selacrad for feed cousumptiocun data
collection died or vas sacrificed in extremis, it vas replacad by randow
seleaction from the survivors in chat group.

ligical aogatory Studies

Clinical labovacory studies including hemactology, serum chemistry, and
urinalysis weare couducted ascording to Standard Opurating Procedures om eight
animals selscced at random from the survivors in aach group (14 per ceat diac)
afcay L1 noucths snd 18 months 9o Cast and At Carminacion aftay 24 asocuche on
tesc. dm addiciomal aignc animals per group vers selactad at termioatiom for
maasurwment of additional serum chemistry parzmmtars.

Blood vas obtaioed from tha orbital sinue of mice fasted overnighé. Urine vas
collectad cwarnight from mica held in secsbolisrm cages. All mica salected for
cliaical laboratory studies wers necrupsisd after collection of smmpias.

The following hematology parmmtars, or 4a ‘.uuy 49 cthe available vhola blood
samplea vould pammic, vears ssasursd:

Total arythrocyta count
Total laucocyta count
Diffarencial laucocyss ¢ount
Hamatoeric

Hawmoglobin

Placalat souat

Whan I-nnln.ﬁe svidenca of snemia vas presanc:

Raciculosyta count
Bainz body detarmisacion

[ BEST AVAILADLE Y |
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The following serum chemiatry parammtars, or as wagy as available searum samplae
would permic, veare seasurad:

?Itlﬂl.!

Alraline phosphacass
N ' :

Yascting glucosws

ALT (aka 3GPT)

Tocal procain*
Tocal cholescaral
Inarganic phosphorus
AST (aka SCOT)

Uric agid

AL terminacica, tocal proctain measured in sdditionsal animals oculy.
Ax tarmingtion ouly ou additional snimals:

GGT

Tocal protain

Procaia alectrophoresia
Total bilirubia

LS4 .

Caloride .
The following urinalysis parmsacars, or &s sany as available sample would
parmit, wvars msasured:

Appaaranca

Amas Muleiscizx (pll, glucase,
ketones, procain, bilirzubia,
blood, urabilinogen)

Voluna

Specific gravicy

BEST AVAILABLE CGPY

Hesgopeies

All animals placad ou test at study initiacion, regardless of face, vere
sudjected O Lross post mortsm examinacion (necropsy) and tissue collectioy.

The necropay iscluded an examinacicn of che extarmal surfaca, all orificas,

the cramial cavity, external snd aut suefaces of chc braiam, Cthe nasal cavity
4ud paramasal sisuees, the spioal cord, the abdominal, thorvacic, amd pelvic -
cavicies and :hgir viscara, and the carsass. All jreoas findiogs wvere recorded.

54
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The tollowing tissuss ware preserved ian AFA (Aleohul-!otualan-:euaxc acid)

fizacive:

" Adrenal glaads
. Agrta
800 marvow sectiou (sceruum and femyr)
Jrain (cexsbrum, carsbellum, sud pous)
Cecum
Calon
Esaphayus
Lyes and ¢omsiguous Harderian glaunds
Gall bladder
Gounads
Heaze
Kiduays
Liver (ac lessc two lobes)
- Lungs (cwo coronal sectious .
ianludiac all lobes and
aain scem brooehii)
Lywph dodes (qarvical aod -ocntnrieJ
Hamary glasd
Hussle (skalacal)

Opcic nerves

Pancreas

Parachyroid glands

Pituicary gland (fized jg sity)
Proscats

" 3alivary glaods (submaxillary)

3ciatic usrve
Skia
Saall intastins
(duocdenus, jejuoum, sod ileum)
Spinal cord (tvo levels)
Splasn
Stomach (cardlac, fundus, pylnrua)
Thyeus
Thyroid glaods
Trachas
Urinary bladdar
Qtazus

Ia addicion, all groes lesicus and tissus masses wvers preserved. The eutirs
head wvas presarved aftar the eyss and brain had beeu removed. Prior to
carmiosl sactifice, tha pituitary vas pruserved ia the baad; sc cermical

sasrifice, it wvas rmoved sud weighed.

~ Oxgan Weighes

Feom animals sscrificed after cliuical laboracory :tudicn 2€ 12 and 18 wonths,
in addicicn ¢o the carminal body weighe, the following organs wers veighed

prior to fixatiom:

Baazrt
Liver
‘Splesa

Ridaoeys
Gonads
Braia

Prom animals laerirxc-d at tarminacion (26 nnn:hl), ia addicion co those
listad zbowve, the following organs vers wc;zhnd prior to fixzacism:

Adruuals
Lung
Picuicary
Prostata

Seminzl vesiclas

Thymus (or thywmic rewnane)
Thyroids

Utarus

Salivary glands (sublingual)

Tarmisal organ weight 2o body veight aod organ weight tc braio veight cacios

vare cowrited.

BEST AVAILABLE COPY |
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Mierosqopic examinacion of tissues, lesions, sad cisgue BA3ses vas conducted
ou all snimgls placed ou tane ac iaictiscion, regardless of faca. Ig addiciom,
from 10 agimaly PIT ZTOUP selected ac random ac cerminal sacrifice, ctwo
teetions of spingl cord aad three corousi seccions through the head vars
examined. :

@88 groups, original selection of animsls fop faed
Consumpction dacq collection, selsccion of auimaly for faed consumpeion dacs
Sollscsion afzar 4 death, asnd Selection i for coronal head seczions,
vere dous usiag a random aumbery table., Computar~genuraced rasdonizaciong
Vers used for sulection of aaimals for elinical laboracory studies, ordar of
USCTopsies, and seledtion of discs for 8382y from Weaks $=104,

Pathology dacq,
Organ veighe data ve of varisnge aud,
sigaificane ¥ racios ‘s t-tasc co decermine
sigmificanc diffavences be
of pachologic lasious,
Cochaiquas. Survival dacg 738d usiag Cox's tesc for lisear trunds .
Mesus vhich varas scaciscically differsat a¢ sigaificancs levels of .05 and
0.01 are indigs:ed on the summary cableg.

lu:;ngig of Racords

All caw daca inaluding daca baoks, iadividugl pathology shewcs, Ricroscops
slides, cissue blocks, a copy of che final TAPOTE aud & sample of Che tasc
matarial are the PTOPaZty of CIBA-~GLIGY Corporacion, buc will be held in the
archives of Hazlgecon Ralcach, Iac., 3301 Kinsmag Boulevard, Madison, Wiscousig.

- | wems [ BEST AVAILABLE CoPY |
v.;ig;‘qa;ag 'ag Dose Lavels |

Resulcs of dige 435ay3 fovr as
dud 2. Assays of diecy iz che
uaed for bochk che ¢chanoel and *
tenacus fioished diets,
was scable in aC leasc 4 wamky 5]
held 4z room tamparature, Time-veighced ivarages of assay resulcy of diets
from Waek | Sbrough Weak 10% indicate chap duimals vera fad elose zo
Cheorseical dose lavels of 300, 1000, asd 3000 PPa 3ecolachlor ip the dise,
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TITLE: METU,=FEMALES
REMARKS: I.5. AT 1H MO,
DOSE LEVEL No. of Animals
Q

300

1000

3000

BilM= 10750
sim 3114.55

EsUM= 10
= 1.36688E+07

USUM= 10
V= 9.70042H+0Q

NoUM= 32
= 2550

= 22065 79.35% PROBABILITY THAT THE EFFECT IS DUSE RELATED

REMARKS: I.8. AT 18 MO,

DUst LEVEL No. ot Animals
0 8
300 4
1000 8

EsUM= 7
Q= 1.22889E+06

USUM= 7
v= 908309

NsUM= 24
T= 1266.67 SD= 953.053

p= 0919 90.81% PRUBABILITY THAT THE EFFECT IS DUSE RELATED

REMAKKS: I.5. AT 18 MO,

BSUM= 3033.33

DOSE LEVEL
0
300

NSUM= 16
1==150

p= .7324

NO. of Animals
8 _ 2
8 1l

]

BSUM= 450
SD= 241.868

ESUM= 3
Q= 67500.1

OsiM= 3
va 58500,1

26,76% PRUBABILITY THAL THE EFFECT IS DOSE RELATED

L“JJ*F-fhﬁJﬂuAmﬂhﬁnh%h.ﬂhhuL
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DATE: JULYV{O 1984

005504

= 3818739

EXP. FREQ
2.33333
2.33333
2.33333

CSUM= 2 ,.54333E
= 1032906

EXP. FRED
1.5
1.5

CsM= 135000
4=-.620173
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DATE: JUuLY M,198

- -

TITLE: METULACHLUK-FEMALES
REMARKS: TUL. ALV, CARCENMMA = LUL+IS#MS=1Y

LUSE LeVEL NO. ot Animals - OBS, FRED, EXP. FREQ
0 68 15 16.5
v oY 15 16.5
1000 o8 17 16.5
3000 68 19 16.5

N&lMs 272 UsUM= &6 ' ESUM= 66 85UMs 70950 CSUM= 1,66485E
- T= 7550 V= 6,85758E+07 U= 9,02138E+07 Sbm 8281.05 2= ,911721

= .18l 81.9% PHUBABILITY THAT THE EFFECT IS DUSE RELATED

REMARKS: TUT, ALV. CARCENMA = DUT+IS+MSeTS

LOSE LEVEL No. of Animals EXP. FRED
0 6l 15.6667
300 68 15.6667
1000 68 15.6667

NsUM= 204 + UBUMs 47 ESlm= 47 BSUM= 20366.7 CslM= 1,70767E
T= 1133.33 V= 6.38139E+06 Q= B,2511E+06 SD= 2526.14 2= ,448642

b= +3268 67.32% PRUBABILITY THAT THE EFFECT IS DOSE RELATED

REMARKS: TUT, ALV. CAMCENIMA = DUT+IS+Mu=TS

DOSE LEVEL No. ot Animals UBS., FREQ. EXP. FREQ
68 . » 15 . 15
68 15 15

UsUM= 30 BsUM= 30 BSUM= 4500 CsUM= 1,35E+06
v= 530000 = 675000 sD= 728.011 =0

5U% PROBABILITY THAT THE et'FECT IS DUSE RELATED
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DATE: JULYL)1934

TITLE: MEIU.-MALES
REMARKS: I.5. AT 18 MO ’ . ¢

LOSE LEVEL No, of Animals "OBY, FRED. EXP. FREQ-
u ' 2.75
300 . 2.75
1o : 2.75
VW 2.75

NSUMs 32 OsUM= 11 " ESUMs 11 BSUM= 11825 CSUM= 2.77475E
Te 375 Ve 101854407 Qe 1.50357E+07  sD= 3191.46  z= 1,99752

p= 0229 ¥7.71% PRUBABILITY THAT THE LIFFECT IS DUSE RELATED

REMARKS ; 1.5. AT 13 M0

DUSE LEVEL No. of Animals
v g .
300 | 8
1000 | 8

NSUM= 24 T OBUM= 6 ESUM= ©6 - BSM= 2600 CsM= 2,18E+06
T= 60U V= 824348 O= 1.05333E+06 sD= 907,936 2= .66084 .

p= .254:1 74.56% PROBABILITY THAT THE EFFECT IS DUSE RELATED

REMARKS: I.S. AT 18 MO

DUSE LEVEL No. of Animals
0 . ' 8
300 8

NSUM= 16 | OsUM= 4 ESUM= 4 BSUM= 600 CsUM= 180000
T= 600 V= 72000 = 9u000 sD= 264,328 2= 2.23607

= 0127 98.73% PROBABILITY THAT THE EFFECT -IS DUSE RELATED
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NAME: LACAYO . DATE: JULY 10,1984
TITLE: METULACHLOR-MALES
REMARKS 1 TUTAL=LUTHMS=+I5+TSeALL ALV, CARCENCMA

DUSE LeVEL i UBS, FREQ, EXP. FRED
0 11 14.9451
300 | | © 22 14,9451
1000 8  14.9451
3000 19 15.1648

NSUM= 273 OsUMe 60 EsUM= 60 BSUM= 64923.1 CSUM= 1,52774E+08
= 6676.92 V= 6.46233E+407  Qm 8,25236E+07  SD= 8038.86 Z= ,83058

P= +2031 - 79.69% PROBABILITY THAT THE ENFECT IS DOSE RELATED

REMARKS : 'IUI‘AL-II{]H-HS*-#IS'I'TS-ALL ALV. CARCENCMA

LUSE LEVEL - No. ot Animals OBS. FREQ. EXP, FREQ)
' | 68 11 | 13.6667
300 | 64 22 13.6667"
1000 - 68 8 13.6667

NSUM= 204 C USUM= 4] ESUM= 41 B5UM= 17766.7 CsUM= 1.48967E+07
T=-3166.67 V= 5,7795E4+06 O= 7.14778E+06 sD= 2404.06 2=-1,31722

p= 9061 9.39% PROBABILITY THAT THE EFFECT IS LOSE RELATED _

BEST AVAILABLE COPY |

REMARKS 1 TUTALSIXSI4MS= +T 5+ TSwALL ALV, LARCEN(MA

DOSE LEVEL No. ot Animals OBS. FRED,

_ U : 64 11
300 | 68 22

N5M= 136 - CsUM= 33 EsUM= 33 BSUM= 4950 CSlM= ]1.4B85E+06 -
T= 1650 E V= 566501 O= 742501 SD= 752.662 2= 2,19222

= 0142 9Y.58% PRUBABILITY THAT THE EFFECT IS DOSE RELATED

61
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//AHEXZCL JOB (WMJT, 353, A), LASAYO
/#CNTL_NEG1DZIT, SHR

// EXEC FORVLKGO,LIBDISK=FILEDS,
// LIBNAME=’NEGIDZT. STAT. LOAD”

7/ /LOAD.SYSL_IN DD =

_INCLUDE. SYSLIB(C2X2)
[ LG0.E Y0 P061 DD X BEST AVAILABLE COPY |-

i -1 1.
023 028

-1

12, METOL ACHLOR-MALES, CONTROL, Vi3_ALL DOSES_AT 13 MO
13, D,3 11,24 T
_14, =1

METO. -MALES, CONTROL V5 ALL DCSES AT 52 MO.
8, 20 24,24 :

-1
METO. —FEM, CONTROL._V3_ALL DOSES AT 13 M)

2,8 3,24
S/
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DIAGNIOSTIC MESSAGE DIRE

IEWG201 WAKNING - QVERLAY STRUCTIURE CONTAING ONLY NE SEOMENT —

DRTION CANCELED,
" 1 B

4
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Nata Evaluation Record . 004725
Study Type: Primary NNA damage/repair assay.

Study Identification: “"Autoradiographic NNA Repair Tga; on Rat Hepatocytes."

Lab, performing study: Ctba-Geigy Limited '
Experimental Pathology
Rasle, Switzerland
Sponsor: Ciba-Gefgy limited
Agricultural Nivision
Basle, Switzerland
Study no.: 831497
Accession no,: 258390
Report date: November, 1984
Sutmitted to EPA: 6/14/88 '
Study authors: Purt, E. and Muller, 0, ,a__/(.—)\
, . * .

p

Reviewed Ay: D, Stephen Saunders Jr,, Ph,D. e LS
Toxicologist, Sectfon V' . @
TOX/HED (TS-769) 'Lf-""w 1"
.

Approved By: Irving Mauer, Ph.D, TR
feneticist, Toxicology Branch "/
Hazard Evaluation Dfvision (TS-769).

Conclusions: No effect of treatment on the mean number of silver grains per
NUCTEUS was apparent at any of the tested concentrations of metolachlor. The
positive control induced the appropridt® TEEpPonse, demanstrating that the test
system was sensitive to a known mutagen,

The study s deficient hecause range-finding data were not submitted to
support the selection of test article concentrations, nor was any evidence of
cytotoxicity presented in the main study. Current guidelines for in vitro
mutagenicity studfes require that chemicals be tested to the l1imits of cytos
toxicity or solubility.

Classification: Unacceptable Neficiencies as notad,

Materials and Methods

A. Materials- (1) Test chemical: MetolachTor CRA 24 705 technical, batch
no. op. 303010, 95.9% a.i.
Positive control: dimethylnitrosamine (NMN),

(%) Concentrations tested: 0.25, 1.25, 6.25 or 31.25 nl/ml of metolachlor;
DMN- 100 mM, _

(3) Test species: Primary rat hepatocytes isolated from 2 single adult male rat
(Tif: RAIf[SPF]) obtained from Ciba=Geigy Tierfarm, Sisseln.
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Materials and Methods (con't)

R. Methods:” A photocopy of the sutmitted methods {s appended. The methods
were reviewed and the following point was noted: . ‘

1) Although the methods stated that doses were selected on the basis of a
range-finding assay, these data were not sutwmitted,

Results/Niscussion
Data were submitted as summary data and as individual findings,

' No effect of treatment on the mean numbgr of silver grains/nucleus, an
fndex of DNA repair due to incorporation of JH-thymidine, was apparent {Table
1, photocopied from the study report), The positive control, DMN, induced &
large increase in this value, demonstrating that the test system could respond
to a known mutagen.

The study 1s deficfent because datia were not submitted to demonstrate the
dnses at which metolachior was cytotoxic to target cells, Therefors, it cannot
be determined whether the doses of test matarial were sufficfant.

Classification: Unacceptable Range-finding data not submitted, no svidence
of cytotoxicity in the main study,




Table 1

v
AUTORADIOGRAPHIC DMA REPAIR TEST ON RAT HEPATOCYTES . "’i'

No. of experiment: 811497 Test substance: CGA 24 705 techn., Batch No.: op.303010 .

f
Treatment groups Concentration Silver grains/mucleus
(x)

Negative control: culture medium . 0.9%9
Negative control: vehicle —— 1.53

Positive control: DMM 100 mM T 15.0

Test substance, highest concentration 31.25 nl/ml 1.37
Test substance, ¥5 of highest concentration 6.25 nl/ml -1.58
Test substance, ¥25 of highest oconcentration 1.25 al/=l 1.62

Test substance, V125 of highest concentration ©.25 nl/ml 1.67

£
:
8
:
s
:
:
:
:
:
3




PROCEDURE

A toxigﬂgz test was first performed to determine the highest con-
centration to be used in the DNA=repair assay. The concantration
bast suited as the highest to be used in the ONA-repair test is
determined by refersnce to three criteria: l. a sufficiently large
number of cells must adhere to the cover-slips; 2. at least 25%

of the cells must show viability upon examination by means of

the vitalestaining technigque; 3. a corresponding percentage of

the cells must be in good conditicn upon morphological examina-
tion.

Freshly isolated hepatocytes from a male rat (TLE .RAIL(SPF),
weight: 178 g) were cultivated in WILLIAMS' Medium E containing 10%
foetal bovine serum. A series of compartmeants in Multiplates con-
taining gelatinized THEAMANOX cover-slips was seeded with 4 x 105
cells per compartment (densicy 105 cells/ml;: 4 ml/compartment). The
¢ells wers allowad to attach to the cover-slips during an attach-
ment period of 1.5-2 hours —They were then washed and cultivated
overnight in renewed medium (adhesion period). The compartments
were filled with 4 ml of culture madium during the attachment
period and with 2 ml during the adhesion pericd.

On the following morning, the test substance was dissolved in

DMSO and seven stock solutions were preparced. From esach, a volume
of 20 ul was added to two compartments containing 2 ml medium. The
highest of the seven final concentrations was 500 nl/ml, the lowest
7.81 nl/ml. In addition, & negative control <¢ontaining the vehicle
only was run.

After an incubation pericd of five hours the medium was removed
and the cells wers washed twice with BSS and stained with Trypan~
plue solution (0.2%) for five minuces. After washing with BSS,
;hi cells were tixcd and the percentage of unstained calls eval-

vated by counting 100 cells.

69
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The DHA-rcglir assay was likewise pc:!orm-d with cells !rcshly
isolated from a male rat (Tif.RAIL(SPP), weight: 212 ¢). The proce=
dure cﬂioyid during the attachment period and the adhesion peri-
od was the same as described in the previcus toxicity test. At
the end of the adhesion period, compartments were then treated
under each of the follawinq'conditionss four presslected concen-
tzations of the tes: substance; a positive control (dimethylni-
trosamine, DMN, MERCK, 100 mM] a negative control containing che
vehicla (DMSO) and an untreated negative contzol.

From the results obtained in the toxicity test, the highest us-
able concentration was calculated to be 31.25 nl/ml. Three further,
lower concentrations wers calculated, diminishing by a factor of
0.2. From the test substance and from the positive control sube
stance stock solutions were prepared, from each of which 20 ul was
added to the volume of 2 ml in the compartment. In the case of
negative controls corresponding volumes of the vehicle and of
culture medium wers added. .

Immediately attnr iddition of the test subatnnc-, JH*thYNAdinl

was added (é- H-thymidinc. specific activity 24.6 Curies/mmol, THE
RADIOCHEMICAL CENTRE, Amarsham, Enqland, Batch: 125), 8 uCi in 8 ul
was added to 2 ml medium in the compartment. At the end of the
incubation period of 5 hours the cells were washed twice with Bss
and fixed with ethancl/acetic acid, 3/1, v/v. The cover-slips were
mounted on microscope slides and prepared for autoradiography. The
exposure time was 6§ days. The auterldioqriphl were stained with
hlunatoxyiin-colin.

The background in'tht'autorldioquphl wvas determined in cell-free
Areas microscopically. It was found to be negligibly low. From each
of the trestment groups and from the positive and the negative
controls 150 nuclei in altogether three slides (50 cells/slide)
wers scored. Counting of silver grains over the nuclei of the

70
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Study Type: Primary'una ahmage/repair asshy.

study I[dentification: _“Autoradiograpnic DNA Repair Tast on Humdn Fioroplasts."

Lao. perform1ng.stuay: Cipa-teiyy Limited
Experimentai Patnhology

Basle, Switzerland
sSponsor: Ciba-detyy Limited CF'
: Ayricultural uivision =
Basle, Switzerland <£:b
Study no.: 831499
Accession no.: 258390 '
Report date: November, 1954
Suomitted to EPA: 6/14/4%
Stuay autnors: Purt, E. and Muller, U, ‘*::F
. 9 lo_,(_dk’ .
Reviewed By: U. Stephen Saunders Jr., ¥n.u. 'h Sﬁ
: Toxicologist, Section V 1 - ,b
TUL/HED ~(TS-769) ’ch._."r,,/
Approved ¥y: [rviny Mauer, Pn,u. ‘s ;’f (v
Geneticist, Toxicoloyy Brancn b

Hazara Evaiuation Uivision (TS-?&BJ:-"

Conciusions: No effect of treatment on the medn number of s1lver yrains per
nucleus was apparent at any of the Tested concentrations. ThHe positive ¢control
ingucea tne appropriate response, demowstrating that the test system was sensi-
tive to a known mutayen, B

Tne stuay is deficient because ranye-tindiny dats were not suomitted to
Support tne selection or test articie concentrations, nor was any eviaence of
cytotoxicity presantea in the main stuay. Current yuiaelines for in vitro
mutagenicity stuaies require that chemicals be tested to tne {imits of cyto-
toxictty or solubtlity, Also, the effect of metabolic activation was not
ds5es8s58d,

Llassirfication: Unacceptaole veficiencies as noted,

Materials ana Metnoas

A, Materials=- (1) Test cﬁemical: retglachlor CGA 24 7U5 tecnnical,
Datch no. oy, 3UdULU, Y5.9% a.i.
_Positive control: 4-nitroyuinoline-N-oxide (aNQV).

(2) Luncentrations tested: u,125, U.b2b, 3.125 or 13.625 nl/ml of metoldachlior;
angUus= 5 uM,

(4) Test speciey: Human fibroblasts (CKL 1121), ouptatnea trom ATCC, Hockviile, MU,

[ BEST AVAILABLE COPY ]




* 1Y

Materials ana Metnuds {(con't)
B. Methoai;.A ﬁnotucopy OT the submitted methods is appenaed. The methods
were reviewed and the followinyg points were notea: .

1) Althouyh the methods stated that doses were selected on the basis of a
ranye-finginy assay, tiiese gata were not submitted,

Z) The effect of metabolic activation was not assessaed.

- Results/uiscussion

- Data were suBmittaa as indiviaual values with calculatea means dna variancaes,
and are summarized in Table 1 (photocopiea from the stuay report).

No effect of treatment on the mean number of silver yrains per nucleus was
noted. Since no S-Y incubations were conducted, the effact of metapoli¢c activa-
tion was not assessed. The positive control, 4NyU, produced a larye ncrease
tn tne numoer of silver yrains/nucleus, demonstratiny that the tast sys.em
coula respona to a known mutayen,

Classification: Unacceptable wxanyeefinainyg data not submitted, no
assessment of metabolic activation, no
evidence tnat metolacnior was tasted
to the limits of cytotoxicity.
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Table 1

AUTORADIOGRAPHIC DMA REPAIR TEST ON HUMAN FIRROBLASTS e

No. of experiment: 831499 Test substance: CGA 24 705 techa.  Batch No.: op. 303010
Concentration Silver grains/nucleus
. (%)

Negative control: culture medium 1.11
Negative coatrol: vehicle —— 0.91
Positive control: 4NQO _ 5 M 38.7

Test substance, highest concentrations 15.625 nl/ml’ 0.75

Test substance, ¥5 of highest concentratiom 3.125 nl/ml | ’ 0.85
Teat substance, ¥25 of highest concentration 0.625 nl/ml T 1.07

Test subatance, ¥125 of highest concentration ‘ 0.125 nl/ml 1.01

;
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A ta:icliz test wvas first performed to dntcrminu the highest con~
centzration to be ulod in the DNA-rapair a-sly. The concentration -
bast suited as the highest to be used in the DNA-zepair test is
determined by reference to thres criteria: 1. a sufficiently large
number of cells must adheare t£o the cover=slips; 2. at least 25%

of the cells must show viability upon examination by means of

the vitalestaining technique; 3. a corresponding perceatage of

the cells must be in ¢good conditien uyon morphological oxnnina-
tion.

Human fibroblasts (CRL 1121 from °The American Type Culture Cole
lection, Rockville, M4, U.S$.A.") were cultivated in Dulbecco's
Minimal Essential Medium containing 108 foatal Bovine serum. A
series of cnnpaxtnnnta in Multiplates containing glass cover=slips
was seeded with 1 x 10 cells per compartment (1 nl redium/compart—
ment) and cultivaced overnighe. On the following merning, the test
substance was dissolved in DMSO and seven stock solutions were
prepared. From each, a volume of 10 ul was added to two compart-
ments containing 1 ml medium., The highest of the seven final con-
centrations was 500 nl/ml, the lowest 7.512% nl/ml. In additioen, a
negative contrel containing the vehicle only was run.

After an incubation pericd of five hours the medium was removed
and the cells were washed twice with B33S and itninod with Trypan=-
blue solution (0.28) for five minutes. After washing with BSS,
the ¢ells were fixed and the percentage of unstained cells evale

vated by counting 100 cells. - '[ST “l“.“l-[ cu"
The DNA-zepair assay was likevise performed. The procedure eme

ployed for the preparation of 35 compartments was the same as
described in the pravicus toxicity tese.

-
*u
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hepatocytes vas ca:riud eut with the aid of an electronic counter
( ARTEK uudnl 982) attached to a microscope (ZEISS) at a magnifica-
tion o 2000:, using an ‘objective 100x and a prejcctivc lox.

Cells wnieh ware in thn ONA-synthesis phass lhowcd more than 120
silver grains/nucleus. The poré-ntagl of such cells was about

0.2. These cells were excluded from the determination of the silver
grain/nucleus count.

The test substance is generally considered to be mutagenic or
careinogenic if the mean number of silver grains per nucleus in
relation to the negative controls is more than doubled at any
concsntration, ‘ '

BEST AVAILARLE £OPY.

PROPERTY OF CIBA-GINTY LIWITED
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™he conpn:tnnnti were trsated undsr sach of the following condi=-
tions: four preselected concentrations of the test substance;

a po-iii e centrol (4-nitroquinoline-N-oxide, 4NQO, FLUKA, 5 uM): a
ucqntivc'control containing the vehicle (DMSQO) and an unctreated

negative control.

From the results obtained in the toxicity test, the highest usable
concentration was calculated to be 135.625 nl/ml. Three further,
lower ccneuntéutien: were calculased, diminishing by a factor of
0.2. From the test substance and from the positive concrol substance
Stoék soluticns wezre prepared, from each of which 10 ul was added to
the volums of 1 al in the compartment. In the case of negative
controls corresponding volumes of the vehicle and of culture me=~
diua vere addad.

Immediately after addiction of the tast substance, 3n-tnymidinc

vas added tc—’n-:hmun-. spacific activity 24.6 Curies/maol, THE
RADIOCREMICAL CENTRE, Amersham, England, Batch: 125). 2 uCi in 4 ul
was added to 1 al medium id_EE;_Ebugartmcnt. At the end of the
incubation period of 5 hours tha cells wers washed twice with BSS
and fixed with ethanol/acetic acid, 3/1, v/v. The cover-slips vere
mounted on microscope slides and prepared for autoradiography. The
exposure tine was 6§ days. The lutarldioézlphl were stained with
hasmatoxylin-eosin.

The background in the autoradiographs was determined in cell-free.
areas and found to be negligibly low. From each of the trsatment
groups and from the positive and the negative controls 200 nuclei
in altogether four slides (30 cells/slide) wers scored, the nua-
ber of silver grains counted, and the mean values calculated,

Cells which were in the DNA-synthesis phase showed more than 120
silver grains/nucleus. These were excluded from the determination
of the silver grain/nucleus count. _ : 78
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Data Evaluation Record 004725

Study Type: Micronucleus test in Chinese hamsters,

Study Identificagion: “Nucleus Anomaly Test in Somatic Interphase Nuclei of
: ¢thinese Hamster.,”

Lab. performing study: Ciba-Gefgy Limited
Exparimantal Pathology
Rasle, Switzerland

Sponsor: Ciba=Geigy Limited

: Agricultural Divisfon

' Basle, Switzerland

Study no.: 831498

Accession no,: 258390

Repart date: Dctober, 1984

Sulmitted to FPA: £/14/85

Study authors: Strasser, F. and Arni, P,

Reviewed By: n, Stephen Saunders Jr., Ph.D.
Toxicologist, Sectfon Vv
TOX/HED (TS=-769)
Approved By: Irving Mauer, Ph.D.
: Geneticist, +ox1cnlugy Rranch
Hazard Evaluation Division (TS-769)

Conclusions: No effect of treatment on the incidence of induction of micronuclet
Tn Chinese hamsters was apparent., The pusttive control induced the appropriate
response, demonstrating that the test system was sensitive to a known mutagen,

The study is deficient because data were not submitted to demonstrate that
the test article reached the target tissue, the bone marrow,

Classification: Inconclusive nNeficiencies as noted,

Materials and Methods

A. Materiais- (1) Test chemical: Metolachlor CGA 22 7N5 technical,
hatch no. op. 303010, 95.9% a.1.; Positive control: cyclophosphamide,

(?2) Doses tasted: Single doses of 0, 1250, 2500 or 50N0 mg/kg of metolachlor
by gavage; cyclophosphamide 128 mg/kg in distilled water, methaod of administra-
tion not specified,

{3) Test animal: Male and female random cuthred Chinese hamstars, obtafned from
Ciba-BeTgy TTerfarm, Sisseln,
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Materials and Methods (con't)

B. Methods:ri phoi:ucopy of the sulmitted methods is appanded, The methods
were reviewed and the following points were noted: -

1) Although the methods stated that doses were selected on the basis of a
range-finding study, these data ware not subnitted.

2) The route of administration of the posftive control, cyclophosphamide,
was not specified,

Results/Discussion

No effect of treatment on the incidence of fnduction of micronuclei was
apparent (Table 1, photocopied from the study report). The positive control,
cyclophosphamide, caused an increase in the induction of micronuclet, demonstra-
ting that the test system was sensitive to the effects of a known mutagen.

Although doses were reportedly selected on the basis of a range-finding
study, these data were not submitted, More importantly, no data were presented
to demonstrate that the test article was absorbed from the gut and reached the
target tissue, the bone marrow, in sufficient concentration to produce a muta-
genic effect.

Classification: 1Inconclusive No evidence that the test article
reached the target tissue.
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CGEA 24 703 tachn.
R 24 705 techn.
(2500 mg/rg)

CEA 24 703 cecha.

(1250 2g/kg)
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PROCEDURE
.
1. Dltn:dn the animals used

Chinese hamsters (Cricetulus griseus) of -ithl: sex (018 =
1:1) (weight 90 22-27 g, &8 24=]]1 g; age 9¢ 6=10 weeks, &8 4-9
weeks) were used. Standard diet: NAFAG No.%24. Tap water ad
libitum. The animals wers kept in an air~conditioned room at
a tempsrature of 23-24°C and a relative humidity of S56-65%.
The room vas illuminated for 12 hours daily. Identification
of the animals by individual caging.

Tolerability test

A preliminary test vas performesd to datermine the highest
dosage of the tast substance to be applied in the autagenicity
apsay.

Thae tolerability tast is carried out step by stap. In the firse
instance four Chinese hamstess (1 42 and 1 99) are treated

with the dose corresponding to the LDgq value. Treatament conr~
sists of one daily dose on sach of two consecutive days. The
observation pericd corresponds to she interval between first
administration and sacrifice of the animals in the mutagenicity
tast. If all animals dia in the first step, a second test is
performed in which the highest dose given is l/3 of the applied
dose used in the preceding test. If some of tha animals die,
the test is continued with a high dose corresponding to 1/2

of that dose. Depending on the cuscomm the highest dose causing
no deaths is used as the highest in the mutagenicity test,

or if necassary the test is repeated with lower dosaes.

Tha oral LD,. was tound to be >3000 mg/kg in Chinese hamsters
of either sd&f% (cf. Lab.Report: GU 2, dated Pebruasy 3, 1984).

FROPERTY OF COA-GBY LIWMITED
' CONPDENTAL
MAY NOT BE USED, DIVULAED, OR PUBLIBHED WAITHOUT Tl CONSENT OF CRA-GIMEY LINITID
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In chis preliminary test the dose of 5000 mg/kg was determined
as the highest applicable in the mutagenicicy assay, together

uithﬁ!ﬁrth-: two doses, diminishing by a factor of 0.5.

¥

Treatment schedule in the mutagenicity test
The preparation was administered orally to groups of 6 female
and § male animals each. Trsatment consisted of daily one ap-
plication on 1 consecutive days. 24 h after the second applica-
tion the animals were sacrificed by dislocation of the cervical
vertebrae.
4) CGA 24 708 techn.: 1250, 2500 and 3000 mg/kg in

20 ml/kg distilled water.
b) Cyeclophosphamide (tnnoxan e 138 -g/kg in

20 ml/kg daisc. vater {(positive contrel).

Manufacturer of :unoxan's ASTA-Werke, Germany.
e) 20 ml/kg dist. watsr (negative contrel).

Prepiration .of bone marrow
Bone marrow was harvested Zrod the shafts of both femurs. In
4 siliconized pipette filled with approx. 0.3 ul rat sesrum the
bone marrow was drawn up. In order to recsive a homogensous
suspension the contant of pipetts was aspirated gently about
three tines. Small drops of the :mixture were transferred on
the end of a slide, spread out by pulling it behind a polished
cover glass and the preparations were air-dcied. Three hours

~ latarz, the slides were stained in undiluted May=Grinwald solus
tion for 2 min then in May«Griinwald solution/water 1/l for
2 min and then in Giemsa's, 40% for 20 ain. After being rinsed
in methanol S5% for 5=8 sec and washed off twice in wacer,
they wers left imwmersed in watar for approx. 2 min. After
rinsiag with distilled water and air-drying, the slides were
cleared in Xylens and mounted in Eukitt.

" PROPINTY OF CA-GBEY UMITID
CONMOSNTIAL
MAY NOT 08 USED. DIVULGED, OR FUBLISHED WITHOUT THE CONSENT OF CIBA-GEITY LIMITED
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8. Scoring of the slides

The glides of three female and three male animals each of the
nugafiGn control group., the positive control group and of the
qreup; treatesd vwith various doses of CGA 24 703 techn. vers
examined. 1000 bone marrow cells each ware scored per animal
and the following anomalies wers registered:
a) Single Jolly bedies, b) fragments of nuclei in erythroe
cytes, ¢) micronuclel in erythroblasts, d) micronuclei in
leucopoietic cells, a) polyploid cells’

Statistics
The significance of difference was assessed by xl-cesc.

PROPERTY OF CBA-GEGY LIMITED
. CONPIDENTIAL, :
MAY NOT 8 USED, OIVULOGED. OR PUSLISHED WITHOUT THE CONSENT OF CIBA-GEITY LIMTED
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DATA REVIEY:

Dog, 6=Month Oral Toxicityv Studv, CGa=24705 Technical, Intlrnutidnal Rassarch
tnd Development Corporation, Report#iS82-054, November 2, 1979

Twenty~eight male and 28 female beagle dogs 4 to & months of age wers used in
ehis sTudy. Dogs wars housed individually in wirs=mesh cages and conditioned in
the laboratory for 9 weeks prior to inieiaticn of the study. They wers also
vaccinated for hepatitis, distemper, leptospirosis, treated for intestinal
worms, checked for heart worms and given an ophthalmologic examinaticn. Blood
and urine samples ware also taken during this periocd and unhealthy dogs were
eliminated from the study. Dogs wers then randomized and assigned =0 the
following groups: :

o Number of Dogs
Test Level (ppm) Male Femals

T (control)
100
300
1000

CGA-24705 Technical was dissolved in ethanol to prepars a 50% (w/v) solution
used to make a premix and mixed with the remaining Purina Dog Chow.

1} -1 ation

Dogs were obsarved dnilf for appearance, behavior, and mortality. Tissue maaas
incidence, bdody weights and food consumption were determined weekly. Compound
intake was calculated waskly.

During the pretest period and at & months an cophthalmoscopic examination was
performed on sach dog.

Clinical Tasts

Hematology and blood chemistry tests were performed initially and at monthly
intervals including the recovery pericd. Urinalysis was performed initially and
at 2, 4, & months and during the racovery period. The following detsrminations
“ere made: )




Hematologv Blood Chemigtrv
hemoglobin ' l. BUN .
henatocsis 2. fasted blood glucose
erythrocyts count 3. total cholestarol
total and differential 4. total protein

leuckeocyta count 5. serum caleium
platelet count S« seruwm potassium
reciculocyts count 7. serum sodium
(beginning at 4 months) 8. serum chloride
prochrombin time 9. direct and total
8. activated partial~throm— bilizrubin
boplastin time (APTT) 10. sGoT
9. methemoglobin 1l. BEAP
10. Heinz bodies 12. sGpr
13. LDH

Urinalysis

l. specific gravity

.4« miczoscopic sediment

3. protain

4. glucose

5. kstonas

6. bilirubin urobilinogen

7. pH '
8. occult dlood (only months 4, 6, 7)

Grosg Pathology

Pogs weras sacrificed hy exsanquination after an cver—dose of sodium
pantobarbital and then necropsied. "Selected tissues” and liver, kidneys,
heart, brain, spleen, gonads, adrenals, thyroids (with parathyroid) and tha
pituitary wers weighed. Racovery animals (2/sex, group I and IV) were
sacrificed in the same manner, 1 month after dosing was completed.

Higtopathology

The following tissuss were stiained with hematoxylin and eosin and examinsd
microscopically.

prostata
salivary gland

adrenal gland _ liver :
AOrta o lung with bronchi
bone marrow

brain ( 3 lavels)

cecum

colon
esophagus
eye

gall bladder
gonads

haart

kidney

lymph node
(carvical and
mesanteric)

mameary gland

tuscle

thymus.

eptic nerve

pancreas .

parathyroid

peripharai nazve
{sciatice)

(submaxillary)
skeletal musclae
skin -
small intestine

(3 levels)
spinal cord (2

levels)

thyrold with
- paracihiyrodd
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Statistical Evaluation

Statistical analysis included one=way analysis of variance, Bartlett's tast for
homogensity of variances and the appropriate t=tast for equal or unequal
variances using Dunnett's multiple comparison tables to decermine significance.
The Wilcoxin, Mann, Whithey, Rank Sum test was also used in the 1/21/80 and
2/6/80 addendums.

Diet Analvsis

Prior to the start of the study and at one 'nik intervals 100g dist samples wers
sent to Ciba=Geigy for analysis. Alsc, 1 gram of the technical material was
:cnt_for analysis at J and 6§ months.

RESULTY

Diet analysis revealed that the average low dose was 52 ppm, the intermediatas
group received 273 ppm and the high dose recsived 952 ppm. By time weighting
these, the low dose received 88.656 ppm, the intertediate group 270 ppm and the
high dose 964.8 ppm. The percentage error is = 4=11% and not significant.

Obsarvationg

i:nuu. soft stool and ocular di.lchugi, interdigital cysts, relaxed nictitating
nembrane and slight dermatitis was observed in all groups including controls at
scue point during tha study.

A "thickened iru", along the u-u-y cord .t.ll noted in two fuu.‘u' controls,
three of the 300 ppa females and five 1000 ppm females. Individual animal
observations wers not included in the report.

No deaths occurred during tha study.

Mean body waight data dsmonstrated that 1000 ppa oalas and fouln ql.tmd lexs
body weight thu: controls and other tast groupl.

Although foed conlu.nption was ll:l.ghtly roduc-d :Ln 1000 ppm mI.u {2% reduction)

- and females of the 100 pprm level (6% reduction), 300 ppm level (5% reduction)
and 1000 ppa level (9% reduction), the only significant decreasa in food
consumption is demonstrated by the 1000 ppm females. The average compound
consumption for male dogs was determfined to be 2.92 (100 ppm level), 9.71 (300
ppa leval), and 29.81 mg/kg/day and for female dogs it was determined to be 2.97
(100 ppm level), 8.77 (300 ppm lavel) and 29.42 mg/kg/day (1000 ppm lavel).
After examinations of 4 randomiy selevted dogs for ophthalmologic examinations
at 6 months, it was concluded that the increasa in puncrate <¢orneal opacities
(eplithellial or subspithelial lesions) in all qroupi was suggestive of trauma and

Aot compound related.
BEST VAILABLE COPY] g5
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Hematology

Male dogs at the 300 and 1000 ppm levels demonstrated significantly rsduced
activated partial thromboplastin tims (APTT) at 5 and 6 months (p < 0.01) as
follows:

Control (seconds) 100 PPM 300 PPM 1000 PEM

$ months 11.6 11.0 10.0* 10.0*
GInnnths 11.5 | 12.4 9.6* 9.7
*designated in tho‘rcpart as s.i.qniﬁ.ca.nt_
In female dogs APIT vuluﬁn were also rcat.f.sticaliy significantly less than
controls at month 4 (100 ppm level), at month 6 at 300 ppm lavel, at month 5§ for

the 1000 ppm level and at the end of the recovery period in the 1000 ppm
fenales. As noted below:

Mongh Control (seconds) 100 PPM 300 _PPM 1000 PPM
4 ' 11.0 | 10.4* 11.8 10.9
5 - 1d.9 | 11.0 11.0 9. gwe
6 11.3 11.6 9.9% 10.3

7 (reccvery) c 11.0 - Gu.3ww

[(BEST RVAILINLE G077 |

G.0
0.0

<

s

Considering that the APIT is reduced (rather than lengthensed) in “oth males and
females and to statistically significant levels, potential methodology error is
considered. Sample preparation is the most likely sdurce of error and the test
must also be run under carefully controlled conditions. '

These points wers discussed with Dr. Darrel Summer of Ciba=-Geigy on 1/9/80, and

the precise procedure as well as explanations for these irregular values were
requasted., o :

Or. Summer telephoned on 1/10/80, after consulting with IRDC parsonnel. He
explained that IRDC agreed that they also had not cbserved shortened APTT value
except in this study and that they were at a loss o explain it.  The question
of sample preparation was discussed as wall as which test group was samnpled
girst. Dr. Summer agreed to further ressarch the mathodology for the source of
the prodlem and submit this in writing, He also agresd to aubmit coples of
unrevised pages in the report (Note: A number of raport pages are labeled ag ™
."Tevised" and he explained zhat most revisions were dus to typing errors and
that some additional explanation had been added to the repor:t on the SAP 86
fiﬂdiﬂq.}l .
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Conmidering that Prothrombin times d4did not dexcnatrats significant sffects,
added credence was given to the theory that the APTT findings (since shortaned)
¢ould be considersd as erronecus dus to faulty methodology. Dr. Summer agreed
to submit the APIT amsthodology usad, and make an effort to daterttine the sourcs
of the problem.

S8ince a numbar of APTYT findings weze siqn.i.f.icaht of p < 0.01, and the effect
appeared dose ralated, it was decided to pursus this issue further.

On 1/17/80, Ciba=Geigy submitted an addendum to their 6 oonta dog study in an
Attempt o answer Jguestions related to cheir very irreqular APIT values. The
document included the following:

ls Dade instructions for the use of Actin (Activated Cephaloplastin
Reagent) for AFIT determinations.

2. An instruction manual for the MLA Elsctra Coagulation
timers K620 and k650,

3. APIT valuass from 4 other study control groups.
4.. Dada I md Dads II calibration control data.

~ S¢ A short letter from Dr. A. Clark Kahn I.:I, Director of
Clinical Fathology.

&, ICap:Ln of &riqinnl report pages ,nnt' submitted along
with the report.

Unfortunataly, the information provided (especially the lettsr from Dr. Kahn)
did not sericusly attempt t0 resclve the APTT methodology problems at IRDC. e
information relatsd to sample gathering (ie = redomization) nor sample
preparation (the most likely source »f error) were included. The only attempt
at resolving the quastions raised including the following statement by Dr. Xahn:

"There is a possibiliecy of interference from elevated temperature
and interferencs by unknown particulates.”

Other pointa brouqht out in the letter from Dr. Xahn which atre of intecest

inelude: . ml' .u...'ll m

1. Dr. Xahn balieves that "this part CULAT TAST CARNO
intexpreted clinically based on shortened reaction :ian.

2. He alsc indicated that APTY values are within the range: bcud
on other control values obtained “rom other studiues. 87 '

A conpirilan of APTT data from Shis study té. she toﬁr 'oi:hu' contzrol APTT q'roup.l,
demonstsated that 4 number of test Jroup values were above and below this *angs.
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Dr. Barnett of Ciba=Geigy was informed by telsphone on 1/17/80, that the
addendum did not answer the gquestions posed concerning IRDC methodology,
especially sample presparation. Ur. Barnett agreaed that the sulmission was
Luadoquu and indicated that another effort would be made.

On 1/21/80 c:.ba-Gcigy submitted a uv:ond.lddnnd\- to eh.ts scudy (EPA
Accession#0992031) which alse included discussion of the APTT problems. The
following additional Lnfomtian relacive to this issus was included in thia
subni.uiom

1. Sumry/discuaaion of the IRDC APIT method and associated
problm (prepared by cu:-—Go:Lgy).

A new attsapt was made to use data from 4 previcus IRDC
control groups to dewonstrats that test group values wers
vithin the "normal rangae®.

Considering (1) the times wars not monitored bDetween sample
collection and processing on the MIA-600 coagulation
ingtrument, (1) that controls were sampled first and (3) no
S0F was in sxistence before or during this study (Verified by
discussion with Dr. John Barnett of Ciba~Geigy) (4) it must
thersfore ba assumed that the “normal range” bassd upon 4
previous control groups (vhers APIT values ware determined
under the same conditions) is also of no valus for comparison
purposes. PFarthermors, as demonstrated by one of these
control groups, the standard deviation varied by more than
4:: from ona ltudy ty mother.

Or. Kahn's letter of 1/10/80, also indicated that a sex related differencs nay
exist, yet the Ciba~Gelqy manipulation of the data combined male and femals
data. This is m conflicting and cu‘tliuly not appropriate.

The use of this control data, cunpilud from four pr.vioun IRDC atudies, to
establish the normal range for APIT values is thersfors not acceptable. Once
correct and uniform procadures are established at IRDC, a normal range should b
established gxcluding the submitted control data values. Furthermore, comparing
the normal range propesed by Dr. Xahn to another that he referenced in his
1/21/80 letter, of another facility (Laboratory of Or. Hugh Lewis, normal rang
of 9.3 « 11.6 seconds (based upon 3 SDV rule) with a mean of 10.3 seconds) many
more of his test and control values would be outside this range since it is
approxim:toly half the time of hhn' s range.

2. c.tbu-Gu.qy toxicologists detsrmined after vutinq IRDC and going
- through the APIT procodu::u with Dr. Rahn that possible scurces of

error included: BEST AVAILABLE Copy

A. Optical Mn-r‘crmmim pouring ofs 83
supernatant and including somea blood cells. (Mot a likely
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12 insufficient sodium citrate were added, the ¢lotting
process could have been initiated prematuraly. (Not
considered likely problem).

The procedurss used at IRDC did not limit the time
betwesn sample collection and analysis.

Ignoring the significance of point 3 above, IRDC claimed
that reportsd values wers within the lower limit of the
normal range and that the statistical significance is a
Type I error (false positive). _

Also in reference to the APTT question, Ciba=Geigy submitted a
second letter from Dr. Kahn dated 1/21/80. Dr. Xahn indicated
neither the tise of blood sampling of the dogs nor the time .
when they wers processad was recorded. Dr. Xahn also responded
to a telephone request for the APTT SOP that, "all SOP's ars the
S0le property of IRUC and cannot be released.” This statement
is inconsistent with the Ciba=Geigy lettar of Jack Norton,
1/28/80. 1In this letter Norton states that, *"Ciba-Geigy was
informed by IRDC that an S0P had not besn instituted for APTT.”

- The Kahn lettser also refersnced a talephone conversation of 1/20/80, with this
reviewer where we discussed the fact that APT! times for doge at IRDC are
several times shorter than husan values and perhaps that IRDC was not abe to
properly control processing tims delays in the animal studies and obtain valid
AFIT normal range tolerances (is - the IRDC range is S.4 seconds while
another laboratory referenced by Dr. Kahn, that of Dr. Hugh Lawis, had a range
of 2.3 sesconds). '

The question was raised by this reviewer whether IRDC had considered pot
Activating the thromboplastin times and whether the values would then be more
reliable. DOr. Xahn didn't answer this question at the time, but his pemo
indicates that he contacted the "supervisor of coagulation testing® at the
laboratory of Dr. Hugh Lawis. She indicated the method is routinely used by
them, but as mentioned earlier, the APIT range at this facility is much tighe
thaa at IRDQ! _

Dr. Xahn then inappropriately tried L0 .compare the lower APTT values in the
metolachlor study to the normal range at the Lewis laboratory. He also 4id not
realize that in such a comparison, Bany values in this study would have then
besn outside the upper range limit. The wide disparity in ranges definitely
indicates APTT methodology problems at IRDC. 3{31' A‘!MLMLE BBPY ]

Dr. Kahn indicated that some £indings wers unus xIly tow I TENis s€lidy and time
intervals between cbtaining the sample and the completion of the APIT ware "not
rigidly conetrelled®. He alsc issued a directive that all coagulation tasts must
henceforsh be completad within four hours aftsr obtaining the bSlocd sample.
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The letter of Jack Norton, l/28/80, Ciba=-Geigy, also addressed the wider AFTT
norsal range 4t IRDC and concluded that some variable is not controlled at IRDC
and that it is likely dus to delays in analysis of samples. He alsc stated tha
the position of Ciba=Gaigy is "the reduced APIT valuss reported in this study
are not meaningful in regard %o the toxicity of metolachlor.”

This rovicwué agroia with the registrant that APTT values in this study are not
related to 4 compound affect and are dus o incorrect mathodology.

Thu platllo: count was :1gni£1¢¢nt1y incrolsad in 300 ppm zonalcs during the

- precest pnriod (364 103 /cmm) while decreased in the 1000 ppm females at the
first month. An incresass vas also noted during the 4th month in 1000 ppa
females (p < 0.05). It was also incrolscd as compared to controls (the control
value is relatively low at 1681 103/com) in the 100 ppm famalaes at 3 months

(244 10 / =) with p ¢ 0.01,

Males at 300 ppa showed a liqnifiaant do::oasc in platelets at 2 months (323
103/cam as compared to controls 368 103./cmm). These fluctuating and
inconsistent values are not considered compound related.

In male dogs of the 300 ppm level at 3, 4, and 5 amcnths both the erythrocyts

count and the hemoglobin concentration wers significantly less than in control

dogs. At the 1000 ppa level, during moath 3, the erythrocyts count was also

reduced in males. The hematocrit was alsc reduced in males during months 3 & 4.

Thess values wers within the normal zange, with the slight excepticn of the low
rocyts counts at 3 and 4 months in the 300 ppm males (5.71 and 5.54 X

10 /o) .

Considering the sporadic nature of these findings, that they did not persist to
taraination, and the variation in normal range, these findings ars not
considersd compound rslated. There wvers no effects damonstrated in the
females. : - '

Serum alkaline phosphatase levels generally decreased more slowly in the test
groups as compared to controls. At 4 months, the asan SAP level in 1000 ppm
Rales was statistically significantly higher (p < 0.05) at 97 int'l u/L than the
contzol level of 66 int'l u/L. At 6 months both the 300 prm level males at 78
int'l WL (p ¢ 0.01) and the 1000 ppm males at 87 int'l w/L (p < 0.08) were
significantly higher than the contzol SAP of 56 int'l u/L. At 100 ppe, malll
4lso had a higher SAP level of 77 but this did not show statistical
significance. In females at 6 months the 1000 ppm leavel of 100 int'l u/L was
statistically higher than controls at 69 int'l u/L. Both the 100 ppm level of
86 and the 300 ppm level of 81 int'l u/L wers also higher than the mean contrel
lavel at 6 months. After a one month recovery period the SAP level in two 1000
ppn females d:upp-d to 51 int'l u/L indicating that this effect was cospound

relatad.,
| 2K A1
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The lower rate of decraase of SAP ax noted above say be associated with
decreasad bone maturation (possibly related to a rstarded growth rats), or
hepatic dissasa/dysfunction. Microscopic examination of liver and bone marrow
revealed no unusual findings. On the other hand body weight quin, although act
statistically significant was slightly reduced in both males and females of the
300 and 1000 ppm groups and males of the 100 ppm group after 6§ months on test.

Control 100 PPM 300 PPM 1000 PEPM
Malaes 2.6 xg 1.6 kg 2.1 kg 1.3 kg
Tesales 2.1 kg 2.1 kg 1.9 kg . 1.4 kg

Food consumption was also alightly reduced in 1000 ppm females wlﬂ.ch may have
been related to effects in thisg group but it does not explain other findings.

It is therefore comcluded that the slower rats of EAP decreass in 1000 ppm males
and females and 300 ppm males in a toxic responss to the test compound. This
reviever alsc notes that fepeat detarminations were carried cut for SAP levels
(only during month 6) in two males at 100, 300, and 1000 ppm lavels and without
explanation. Dr. Joha Barnett of Ciba~Geligy was telephoned on 1/15/80, and mn
explanation for the repeata was ragquasted.

Dr. Barnett chacked with IRDC and determined that the repeats were dus %@ &
tachaleal difficulty with tha auto~analyzer wvhich ran out of reagents and gave
iaitial valuss of zaro.

Urinalysis revealed no unusual findings.

Pl_t_hUlOﬂ
1. Gross Necropsy

At necropsy, oo compound related lesions weare cbaarved. A number of
spontanecus lesions ware noted in all groups. Thess findings included
thickening of mammary areas, interdigital cysts, discolored lungs, mottled
liver, kidney capsular adhesion, and cornmeal opacity.

1 nst AVAILABLE COPY

Evaluations tarminal body w-’.tqht- and organ=to-~body weight ratlos in the 9t
original metolachlor dog study received Dec. 11, 1979, was found to be
unreliable. A co tab $0-1%4 eled as .
sAbgolyte and Relative Organ Wejghts, Terminal Sacrifice” with the tables
2228 He " rgvealed nany s ific
26 NEg a

Pathology

- II, Qrgan W t Data
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On 1/21/80, Ciba=Geigy submitted an addendum o their 6 month dog study to
dnsver questions related to the body weights and resultant questionable body
weight ratiocs. _

The addendum included the findings of two Ciba~-Geigy toxicologists

(F.M. Charles and J.T. Stevens) who went to IRDC to determine the cause of the
unremarkable terminal weights. Laboratory records for weskly weighings,
terminal body weighes, heczopsy records, food consumption data, diet pPreparation
regords, compound diet calculations, scale calibration racords for scales used
in both the necropsy room and for weakly weighings, c¢linical obsarvaticn data,
and & list of personnel involved in this study were also included in the
submiggion. _ :

The source of the problea was determined to be a faulty balance in ‘he necropay
ook used for the final weighings. This balancs (manufactured by National
Control, Inec. of Scope Inc., Serial#D785660) was differsnt from the balances
used for all the previous weakly weighings (Toledo balancs Serial#9692).
Calibration checks of the balance during each weekly weighing were included in
tha submission substantiating that wveekly weights were valid.

The Mational Control belance in the ReCIOpey room was dssigned to provide equal
readings across the total surfacs of 4 large stainless steel pan, reqardlesa of
vhers a mass was applisd. Two screws which secured the position of a central
colusn beneath the pan had loosened during use.

calibrated by placing the rafersncs waight in the center, the calibration
indicated normal functioms, but when the dogs were weighed (off-centered)
irregular terminal dog welightas resultesd and thig problem therefore want
undetected,

This balance was checksd by Ciba=Geigy repressntatives when thay visited IRDC
and it was also found to work properly. They wers told it had besen repaired.
In addition, they checked the digital balancs used to wvaigh diets for foed
consumption estimates by using 0.5 kg and 2 kg reference weights and it waa
found to be accurats. ‘

Food consumption and diet Preparation data indicates anisals wers fed up to the
day before sacrifice and then fasted overnight. This can therefore be ruled our
48 A contributing factor to the irragular terminal ody weights. The addendum
clearly indicated that the irregular values are dus to the faulty necropsy room
balance, which was discoversd by IRDC personnel several months latar
{September 20, 1979). : '

92

clachlor §=month 4

The following new data wers submi*ted in this addendum:

l. Relative orqin wveights based upon week 26 waights taken ¢n June 4,
1979, instead of the erronecus terminal weights taken 1=} days later.
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Valuas for some animals were inadvertently caitted from the IRDC
submission (Attachments 5 and §), so Ciba=Geigy submitted these
under attachments SA and SA. They also included relative spleen,
liver, and adrenal relative weights from the recovery anisals that
ware not included by IRDC.

Raview of addendum organ—-to-body weight ratios, ¢rgan-to-brain weighet
ratios, and week 26 body wuqhu.

Mcan wesk 26 body weights were reduced in 300 and 1000 ppm mlu, but
not at suti-t.tcally signifisant levels, aa :onewu

contzol 100 PPM 300 PPM 1000 PPM

Males 14.49 13.58 12.83 12.5
(kg)

Famales 10.33 10,77 . 10.52 10.40
{kg)

Males demonstrated a statistically significant increase in pituitary to body
weight ratios at 100 ppm (0.54) with p < 0.05 and at 100 ppm (0.54) with ?
p < 0.01, as compared to control males at 0.44. At 300 ppm, males actually
showed & decrsass in pituitary weight as compared to controls suggesting the
sffect at 100 ppm is questionable. PMurthermors, there was no statistical
significance in pituitary-to-brain weight ratics among any male test Jgroupe.
One 300 ppm female vas datermined to have a cranio=pharyngeal cyst which greatl
affected mean weights froa thl.t group, but this cyst ls congenital and not
realated to trsatient.

Tho thyroxa-tu-brtu waight l‘ltiﬂ \..l mu-ucany liqnuicnntly j.m:rul-d in
300 ppm females at L.61 ( with p < 0.05) as compared to controls at 1.21.
Although not indicated as statistically significant, the 1,000 ppm lavel also
showed an elevated valus of 1.37. Ths thyroid to body weight ratioc and mean
weights (although not statistically significant were also elavated in the 300
and 1000 ppm females. When the 2 control recovery males were added to the €
conerol males, for purposes of statistical comparison, mean thyroid weights of
the 300 ppm group males were also significant (p < 0.05).

FIMALES _ 100 PPM 300 PPM 1000 PPM

Thyroid (g) lL.26%* 1.10
% body wt. . 1.20 1.08

% brain we. L.610 1.37

¢ significantly increasad p < 0.05 BEST AVAILABLE WPY_’ 93

"+ gratistically significant (p < 0.05) when 2 rescovery controls included in
svaluation. ' '
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¥o thyroid effects were noted in males.

Heart weights were statistically reduced at p < 0.05 ia females of the 1000 ppn
group (Wilcoxin, Mann, Wh:l.tn.y Rank Sum Test).

Iin the ulu. & mulucany s:l.qru...'.:l.cant decrease was determined in heart
weights {p ¢ 0.05) by both the t—test and the Wilcoxin, Mann, Whitney Rank Sum
Test. This was _not indicated as stacistically significant in the IRDC revision
nor in that submitzed by Ciba=Geigyl/21/80, but was included in the 2/6/80
submission. Heart and haart=ts=hrain weight ratios were reduced in all other
teast levels as well, but not at significant levels.

MALES Control 100 PPM . 300 PPM 1000 PPM

heart (g) 110.89 101.37 9413 94.99

MV brain we. 138.96¢ 118.02 109.67 121.77

* Statistically siw.tﬂcmt, p < 0.08 .
Splesn wers reduced in males at 1000 ppm, although not at significant levels.

In females, & reduction in splesn=to=brain weight ratic was significant at the
300 ppm level (p < 0.05, Wilcoxin, Mann, Whitney Rank 3um Test) and atc the

1,000 ppm level, but not at a significant level. This statistically significant
decreass in female splesn weight was not noted in the addendum data. Spleen is
a unreliable indicator, and such findings likely relates to completsness of
exsanguination at tarminal sacrifice.

Although not indicated in the addendum submission, fesale liver-to=brain weight
ratios were reduced at the 100 ppm dose level (p < 0.035, Wilcoxin, Mann, Whitney
Rank Sum Test). Mo effects wure evident in higher dose groups or in sales and
this finding is thersfore not considered compound related.

overy Gxoue Ozvan N | BEST AYRFLANE ¢07y ]

Since 1000 ppa recovery groupd ceunuttd of only 2 dogs/sex, statistical
comparison to recovery controls is of little valus.

After the 30 day recovery period elapsed, 4differences for & number of organs
still existed in the 1000 ppm recovery animals. The only statistical diffsrencs
noted was the reduction in spleen=to=brain weight ratic of 1000 ppm females (p <
2.05). Male liver weights and li.vcr-ta-brun weight ratios were reduced 13% and
13. 7\ respectively.

Male and female kidney welghts and kidney=to=brain weigqht ratios dscreasad.
Male gonad and brain weight ratios decreased 23.7% and 22.3% respectively.
Male and female haart weights (17%-and 10V respectively) and heart~to=brain
- waight ratios decrsased.

91
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Male thyroid weights and brain weight ratics decrsased (39% and 37%
respectively) as compared to controls.

The significance of these recovery weight differences is of extremely Limited
value dua to the very faw animals involved.

I1XI. Histopathology

No lesions considered compound related weres noted. Pindings unrelated €5
compound adainistration included a craniopharyngeal cyst in the pituitary,
focal parafollicular csll hyperplasia of the thyroid, mucroliths in
medullary tubules of the kidneys, interstitial pneumonia and
hypospermatogenesis in saturing dogs. Endometrial hyperplasia, which
appeared to be dose related is likely dus =2 a retarded maturation of the
female dogs at the 300 ppm and 1000 ppm levels. No control or 100 ppm
females demcnstrated this finding, while 4 out of 6 300 ppm females and 5
out of § 1000 ppm females demonstrated aminimal to moderate diffusa
sndomstrial hyperplasia.

Mammary hyperplasia in the acini and ductal structures was also observed
in suoma control and test females which is indicative of proestrus or
agtTus.

N e et s M de e e

. ; V. ” Ty
. : Iy B RECRE h o S
$tu Cancluaio L e d R i

-

All problems associated with this 6 month matolachler dog study (originally
submitted Dec. 11, 1979) have been resolved in 4 addendums submitted by the
registrant. These problems anlud.:

l. A faulty balance in thu IRDC nucroply room nagatud any vnl.i.dity
of terminal body weights and all orga=-to=body weight ratios
bassd upon them. New organ=to-body weight ratios have besn
submitted based upon the final weekly weighing measured several
days earlier. Organ brain weight ratios have alsc been submitted.

Significant reductions in APTT values have been decermined to be
dus to faulty mathodology at IRDC.

The registrant has also iuh-intod ravised statistical analysass of
organ waight Jdata since the original analysis was detsrmined to be
incomplate. (Raceivad 1/6/80) '

4. Original report pages, not included in the «ubmassion of 12/11/79
have besn received, '

S$. Missing individual animal data from the IRDC report hive been
supplied.

Th. NCEL in this uudy has besn dnt.ominod to ba 100 PPM.

A revised :nnc final zepor: uﬂuc..i.nq all study revisions and addendums
including corrscted uatuucu evaluations should be submiztad by e
ceglistzant. . } .
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY -o‘z:)
WASHINGTON, D.C, 20460
005504

OFFICE OF
PESTICIDES AND TOXIC BUBSTANCES

MEMORANDUM May 28, 1986

SUBJECT: Maetolachlor, Effuct on Coagulation in a Six-Month
Dog Study

TO: Metolachlor File
Toxicology Branch

FROM: Robert P, Zendzian Phn,;*f:Zé/t::,?

-Pharmacoiogist

Mission Support Staff /__;y/j{

Toxlcology Branch
HED (15-769)

Action

Reevaluation of the effect of Metolachlor on coagulation
as shown in the following study;

Jagsup, D.C.; Estes, F.L.; Jefferson, N.D.; et al.
(1979) 6-month chronic oral toxicity study in beagle dogs:
IRDC No 382-054. (Unpublished study including addendum and
AG~A No, 5358, received Dec 11, 1979 under 100-597, prepared
by International Research and Development Corp., submitted by
Ciba-Gigy Corp. Greensboro, NC; CDL:099116C)

Conclusion

In the first evaluation of this study statistically
significant decreases in activated partial thromboplastin
time (APTT) were observed in males and females. These values
were attributed to 'erro:' in methodclogy. However, dispite
extensive investigation, no information was obtained to
support this conclusion. The decreases appear to be dose and
time related with indications of a trend. This is particularly
apparent when the data are converted to percent of concurrent
control, Additional evaluation of the effects of Metolachlor
on the clotting system of the dog cre required to determine
if this is a compound-related effect.
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Discussion

- The six month dog feeding study showed statistically
significant decreases in activated partial thromboplastin time
(APTT) in a dose and time related fashion in both sexes
(table 1). Abnnormalities in clotting sesn in this test almost
always conslist of increases in clotting time. Decreases in
this parimeter are rare and most texts do not mention the
possibility. On this basis the initial reviewer of this study
considered the effect to be a result of technique rather than
compound-related. A fuller reevaluation of this study leads
to the conclusion that the effect is most likely compound-related
and must be further investigated. :

The initial reviewer of this study noted the decreases in
APTT and undertook an intensive investigation of the possible
errors in methodology that could produce these results (Chitlik
1980). The following points, in order of their appearance in
the memo, were established during this
investigation.

1. The labofitc:y (IRDC) "had not observed shortened
APTT values except in this study and that they were at a loss
to explain it."

2, "There is a possibility of interference from elevated
temperature and interference by unknown particulates.”

3, "Dr Kahn {(of IRDC) belleves that 'this particular
tast cannnot be interpreted clinically based on shortened
reaction time.'”

4, "He (Dr. Kahn) also indicated that APTT values are
within the range based on other values obtained from other
studies." An extensive discussion ensued on the use of
historical control values from which it was concluded that
properly obtained such values can be used.

5. Registrant toxicologists identified possible sources of
error as;

"A, Optical interference induced by a technician pouring
off supernatant and including some blood cells.
{(Not. a likely cause)

If insufficient citrate were added, the clotting brocess
could have bean initriated prematurely. (Not considered
likely problem)

C. The procedure used at IRDC did not limit the time
between sample collection and analysis.

Memo,. Chitlik, L.D., Proposed Tolerances for Residues of the
Herbicide Metolachlor, Feb 7, 1980
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tgnoring the significance of point 3 above, IRDC
claimed that reported values were within the lower
limit of the normal range and that the statistlical
significance is a Type I error (false positive).”

6. "we (Chitlik and Kahn) discussed the fact that
APTT times for dogs at IRDC are several times shorter than
human values and perhaps that IRDC was not abe (8ic) to properly
control processing time delays in the animal studies and
obtain valid APTT normal range tolerances (le - the IRDC
range is 5.4 seconds while another laboratory referanced by
Dr. Kahn, that of Dr. Hugh Lewls, had a range of 2.3 seconds.”

7. "The question was raised by this reviewer (Chitlik)
whether IRDC had considered not activating the thromboplastin
times and whether the values would then be more reliable.

Dr Kahn didn't answer this question at the time," or ever.

8. "Dr Kahn indicated that some findings were unusally
low in this study and time intervals between obtaining the
sample and the completion of the APTT were 'not rigidly
controlled.'"

9, "The letter of Jack Norton, 1/28/80, Ciba=Geigy.
also addressed the wider APTT normal range at IRDC and
concluded that some variable is not controlled at IRDC and
that it is likely due to delays in analysis of samples.
-== the position of Ciba-Geigy is 'the reduced APTT values
reported in this study are not meaningful in regard to the
toxicity of metolachlor.'™

The EPA reviewer concluded;
*This reviewer agrees with the registrant that APIT values

in this study are not related to a compound effzct and are
due to incorrect methodology."

~ The arguments advanced against the toxicological ‘'reality'’
of the APTT results fall into three catagories, l) Problems with
methodology, 2) rarity of the observation and 3) clinical
significance or interpertation of the observation. Comments 2,
4, 5, 6, 7, 8 and 9 above deal with the methodology and will
be addressed by first considering the test involved.

The APTT test was designed as an improvement on the
partial thromboplastin time (PTT) test. The PIT test is a
variation of the recalcification test designed as an improvement
on whole blood clotting time by "providing optimal amounts
of phospholipid and fully activating factors XII and XI." "The
PTT is a more useful test than the recalcification time, but
it does not eliminate the variable of partial activation of
factors XII and XI." This activation occurs mainly by contact
of the factors with the glass wall of the sample container.
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Thus the degree of activation bf factors XII and XI can be a
function of the time between collectipn and assay. (Williams)

The ATPP test was designed "to circumvent this problem,
a modification of the PTT has been introduced wherein some
reagent capable of fully activating factors XII and XI is
added to the plasma prior to recalcification". (Williams)

The major concern of possible technical errors in this
study was attached to the 'variable' time between sample
collection and analysis. In actuality the APTT test was
designed to compensate for this variable within reasocnable
limits. If sample collection and analysis are performed in
the same working day, time of holding samples should not be
a problem. An experienced techniclan and one animal care man
should be able to collect blood samples from the 56 dogs on
this study in two hours. The samples are then taken to the
lab and run as a batch. If the samples are collected in onse
order and run in the same order, the time betweun sample
collection and analysis should be essentially the same for
each sample. This 'if' appears to have been the procedure at
IRDC. o , g ’ ‘

A second concern was the variation of historical control
APTT values at IRDC. Clotting tests are, notorvious for their
variability. This is not of particular importance in clinical
testing where one locks for increases of clotting time above
the 'normal' range of values. To be clinically meaningful,
that is to show a bleeding problem, these increases must be
relatively large. In an experimental situation where one
wigshes to 1stermine if a compound has any effect on clotting,
test values must be compared with concurraent controls. It is
the variability against the concurrent controls that is most
important so that historical controls cannot be used for this
type of determination (E. Zzndzian personnal communication}).

In all, none of the comments on methodology indicate a
real problem and some of them show a lack of understanding of
the APTT test.

The comment on the rarity of the observation, this was
the only study to show it in the history of IRDC, indicates
more that it is a real effect rather than a technical error.
One can reasonably assume that the guality of performance of
the APTT test at IRDC, whether good, bad or indifferent, is
relatively consistant from day to day. Thus, one would expect
lowered values to appear from time to time in a random manner.
This is not true from study to study, as reported by Kahn,
and does not appear to be true within this study. Eliminating .
the one-month withdrawal values as being on only two animals,
the mean monthly control values are relatively consistant.

The mean treatment valuesa fall below the lowest of these

Williams, Chap 137, .in Hematology, Williams, Beutloer, Erslev
and Lichtman, McGraw-~Hill, 19&3
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values in seven incidences for the males and in five for the
females. These lower values are not the result of a single
very low individual value but rather three or four individual
values per expermantal group. Converting the values to
percent of concurrent control {(table 2) we see that the
decreases tend to cluster in the intermediate and high dose
groups toward the end of the study. This would not be expecte
for a random technical error.

~ Considering the clinical significance or interpertation

of the observation is inappropriate for this type of study.
This is a safety study in which we ara attempting to identify
any effects of the compound on the experimentzl animal not an
effort to determine if the experimental animal is sick. The
clinical significance becomes important only in subsequent
steps where we consider the relation of the effect in the dog
to a potential effect in man.

The following argument can be mustered that the decrease
APTT observed in this study is compound-related. '

1) The effect appears after three to four months of treatment
with the first statistically significant effect at four
.months. 2) The effaect increases with time and dose particularly
in the males, which appear to be the most sensitive sex. 3)
Although the decreases are small in magnitude they are
proportionately large considering the initial position on
the clotting curve. 4) The laboratory haa never seen a
decreased APTT in a dog study before this study.

The first two points are the basis for determining if an
axperimental observation is compound-related. Simply put, the
more you dose the experimental animal, whether by time or
magnitude, the more effect is expected. The fact that the effect
observed is rare makes the case for compound-relation stronger.

The small size of the dewrease in APTT is misleading as
it conceals a relatively large change in 'activity' of .
coagulation factors. Coagulation in the dog is East, both
relatively and absolutely. Control APTT times in this study
are 10-11 seconds which iz normal. Therefore, the absoclute
ability to decrease clotting time is limited and the relative
meaning of a small decrease is large. In addition, in clotting
the relationship between coagulant activity as percent of
maximum activity and ¢lotting time in seconds is hyperbolic.
*"This relationship is such that small differences in clotting
time represent major differences in activity when the clotting
times are short, but they represent minor differences when
the clotting times are long. Thus a change in the one-stage
prothrombin time from 13 to 15 s may represent a decrease of
40 percent of the coagulant activity, while a change from 23
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to 25 s may represent about 3 percent of the coagulant activity."”
(Williams).

As noted above the rarity of this obszervation and its
clustering within the study support the observtion of decreasad
APTT being a compound-related response rather than being a
technical error. '

Consldering the rarity of this observation, the potential
for harm of lncreased intravascular coagulation and the
questions raised as to its 'reality', the Agency is requiring
that the Registrant perform studies in the dog to investigate
the effaect(s) of Metolachlor on coagulation system.

Table 1. Activated partial thromboplastin time (seconds) in
dogs. : _

MALES  Month Control 100 ppm 300 pum ° 1000 ppm

preteast 15,0 15.0 15.0 16.0
12.0 12.0 12.0 12.0
11.0 11.1 11.1 11.3
11.5 10.5 11.6 11.6
10.9 10.5 10.5 11,2
11.6 11.0 10.0%* 10, 1%*
11.5 12.3 9,6 T EL
9.4 10.0

FEMALES Control 100 ppm 300 ppm 1000 ppm

15.0 14.0 15.0 16.0
12.0 12.0 12.0 17.0
11.2 11.3 11.2 11.3
11.4 10.7 11.5 11,2
11.0 - 10.4* 11.8 10.9
10.9 11.0 11.0 9.,8**
11.3 11.6 9.9* 10.3
11.0 9,3%*
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Table 2. Activated partial thromboplastin time in dogs expressed
as percent of concurrent control.

MALES  Month Control 100 ppm 300 ppm 1000 ppm
retest 100 . 100 107

P

1 100 100 100

2 100 101 103

3 100 101 101

4 100 96 103

5 100 Bo** B7**
3 100 gane g4nwx
7=-W 100 106

FEMALES Month Control 100 ppm 300 ppm 1000 ppm

pretest 100 93 107
1 100 100 142
2 100 101 101
3 100 94
4
5
&

100 95*

100 101

100 103
T=wD 100

* p< 0.05
*#* o< 0.01







