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SYNOPSIS

A dominant lethal assay was performed to evaluate the mutagenic
potential of Glyphosate in mice. Fifty sexually mature Charles River
CD8-1 mice were randomly divided inte three treatment groups (200,

800, and 2000 mg/kg Glyphosate), & positive control group

(Cytoxan®-240 mg/kg, and a negative (vehicle) ‘control group.

These mice were dosed only on the first day of the study by the oral

route, except for the positive control group, which was dosed intra- .
peritoneally. The males were then mated seguentially with sexually

mature virgin females for eight weeks so that each male was mated with

a total of 16 females. Thirteen days after mid-week of their presump-

tive mating, the females were sacrificed and the uteri examined for

fetal deaths.

No treatment-related effects were observed in regard to general
appearance and behavior or male body wmeights throughout the entire
course of the study. Cytoxan® produced a dominant lethal effect in the
positive control group as evidenced by a proportionate increase in
early feral deaths.  No mutsgenic potential of the test article '

Glyphosate was demonstrated in any of the trested groups up to 2000

mg/kg. N
@

401-064




International Research and Development Corporation

III.

Page 3
CONTAINS TRADE SECRET *
OTHERWISE CONF!DENTIA_LOR

INFORMATION OF MO
COMEANY NSANTO

INTRODUCTICK

A. OBJECTIVE

The objective of this study was to evaluate the multagenic potential
of the test article by dominant lethal assav in mice.
B. TEST ARTICLE

The test erticle was received from The Monsante Company, St. Llouis,

Missouri, on February 13, 1979, as indicated below:

Label Description
1 x 2 1bs. Techunical Glyphosate white powder
98.7% Assay /
Lot XHJI-64

The positive control article Cytoxan®, was purchased from the

Prescription Center, Ralamazoo, Michigan, on May 11, 1979, as indicared

below:
Label Description
Cytoxan® vhite powder
(Cyclophosphawide) in glass vials

For injection

Store at temperatures between
2° and 32° (.

(36" and 90" F)

200 mg

Use by 8/80
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METHODS AND PROCEDURES
A. EXPERIMENTAL DESIGK

Fifty sexually mature male CD®1 mice (The Charles River Breeding

Laboratories, Portage, Michigan) were used to evaluate the mutagenic
potential of Technical Clyphosate by dominant lethal assay in this
study. These mice were approximately 90 davs old at the time of tes:
erticle administration and had been acclimated in this laboratory for a
minimum of 10 days. Eight hundred sexually mature, untreated virgin
female mice of the same source and strain were used for mating (160 per
treatment group). These wmice were individually housed, except during
mating, in suspended wire-mesh cages and maintained in a temperature-,
humidity~-, and light controlled room. Purina® Certified Rodent Chow®
5002 and tap water were available ad libitum.

Test article administration took place on June 4, 1979 and the last
female was sacrificed on August 9, 1979.
B. ORGANIZATION OF TEST GROUPS AND TEST ARTICLE ADMINISTRATION

Following a detailed observation, the male mice were properly iden-
tified by ear punch after random assignment by a computer-generated

program into the following groups:

Number of
Group Males Test Article Dosage Level
1 10 Negative Control 0.5% Methocel®
11 10 Positive Control Cytoxan®
(240 mg/kg)
111 10 Glyphosate 200 mg/kg
v 10 Glyphosate 800 mg/kg
v 10 Glyphosate 2,000 mg/kg

The male mice were dosed only on the first day of the study by the
oral route except for the positive control group, which was by intra-
peritoneal injection. Female mice received no treatment.

Glyphosare was administered as a suspension in aqueous 0.5%

Methocel® at a constant volume of 10 ml/kg.

401-064
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The test article was suspended in 0.357 Methocel® by use of g rissue
homogenizer. The negative control group received the vehicle, 0.53%
Methocel®, only or & comparable regimen at & comstant volume of 10
ml/kg. The positive conttrol group received Cytoxan® dissolved in
sterile water for injection at & comstant volume of 12 ml/kg.

C. MATING

Immediately followng treatment, each male was cohabitated with two
virgin femzles of the same strain and source for seven conseczutive
days. Female mice were properly identified by ear puncn before being
mated. After seven days the mice were separgted. Each male was then
mated with two new females for a second week, and the original females
were returned to individual cages. Females continued to be replaced in
this manner for eight weeks so that each male was mated with a total of
16 females.

D. GENERAL OBSERVATIONS

All mice were observed daily for mortality and overt changes in
appearance and behavior. All males were given & detailed observation
to determine if any signs of clinical toxicity were present and indivi-
dually weighed prior to test article administration and weekly thereafter
for 9 weeks. Male mice were sacrificed and discarded on the last day of
mating. 'All mice mot surviving to the scheduled sacrifice were
necropsied in an attempt to determine the cause of death.

E. UTERINE EXAMINATION OBSERVATIONS

Thirteen days after mid-week of their caging anéd presumptive
mating, each female was sacrificed by carbon dioxide inhalation and the
uterus and ovaries exposed by an abdominal incision. Tne number and
location of viable and nonviable fetuses, early and late resorptionms,
total implantations, and corpora lutea per dam were recorded. The thora-
cic and abdominal cavities and organs of the dams were examined for

groesly evident morphological changes and the carcasses discarded.
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F. STATISTICAL ANALYSES

All statistical analyses compared the treatment groups (test arti-
cle groups and the positive control Cvtoxan® group) with the vehicle
control group, with the level of significance at p<0.05.

Fetal deaths per dam and postimplantation loss were compared by the
Mann-Whitney U~test as described by Siegell and Weil? to judge signifi-
cance of differences. The tumber of dams with fetal ~deaths were com-
pared using the Chi-square test criterion with Yates' correction for .
2 x 2 contingency tables and/or Fisher's exact probability test as
described by Sieg.el1 to judge significance of difference. The mean
number of live fetuses and corpcra lutea were compared by analysis of
variance (one-way classification) Bartlett's test for homogeneity of
variances and the appropriate t-test (for equal or unequal variances)
as described by Steel and Torrie> using Dunnett 's® pultiple com—
parison tables to judge significance of differences.

G. PROTOCOL AND PROTOCOL ADDENDA

Coples of the original protocol and all protocol addenda are pre-
sented in Appendix Il. ‘This study was conducted in accordance with
these guidelines.
H. DATA RETENTION

All preservable specimens, raw data and copies of the final report
are retained in the International Research and Development Corporation

Archives in Mattawan, Michigan.
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RESULTS
A. GENERAL OBRSERVATIONS

Yellow staining 6f the amogenital region was observed iﬁ four out
of ten males in the positive comtrol Cytoxan® group during various
weeks of the study. 1Incidental findings, including alopecia, matting
of the haircoat, and enlargement of the genital areas were &lsc noted
randomly throughout variocus weeks of the study iz males in the positive
control and all treatment groups. However, due to the random
occurrence of these findings and small number of total animals
affected, none of these observatione seem to‘be treatment related.

Four unscheduled deaths occurred ‘during the course of the study:
one male in the 2000 mg/kg Glyphosate group during study week 6;
one female mated with a 2000 mg/kg male during study week 2; a
second female mated with a 200 mg/kg male during study week 3; and a
third female mated with a 800 mg/kg male during study week 5. The
cause of death for these animals could not be determined at necropsy.

A summary of group mean male body weights are presented in Table 1.

Individual and group mean male body weights for the nine weeks ‘of the
study are presented in Table 2. No biologically meaningful differences
in body weights in any of the treatment groups were observed when com—
pared to the vehicle control group over the entire course of the study.
B.  UTERINE EXAMINATION OBSERVATIONS

4 summary of group mean maternal observations at uterine examina-
tion is presented in Table 3 and imdividual dats in Table 4.

The principle criterion for determining the mutagenic effect in the
dominant lethal assay is the comparison of the number of early fetal
deaths in the treated and control groups. The mumber of fetal deaths
was examined on a weekly, and on a combinaticn {consecutive weeks) .
basis for trend analysis by individual males. The data for proportion
of fetal deaths was then statistically analyzed. A statistically

significant decrease in the number of viable fetuses and an increase in
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the proportion of early fetal deaths, as indicated by a statistically
pignificant incresse in the mean number of early resorptions and
postimplantation loss, was observed in the positive control Cytoxan®
group during the first three weeks of mating wher compared to the
vehicle control group. These results indicated a dominant lethal
effect and an effect at the postmeiotic stage of spermatogenesis.
- These results are similar to those of Epstein et 31.5, for a single
injection of 240 mg/kg Cytoxan® during weeks 2 and 3 of mating. A
slight, though statistically significant, decrease in the mean number of.
viable fetuses was also observed in the 800 ﬁg/kg Glyphosate dosage
group during week 1 of mating and in the 2000 mg/kg Glyphosate
dosage group during mating week 3. However, since nc increase ip early
feral deaths accompanied these decreasés, no muragenic potential can be
attributed to the test article at these dose levels. No other sta-
tistically significant or biologically meaningful effects were seen in
any of the Glyphosate treated groups when compared to the vehicle
control group.

The lower mean number of total implantations observed during the
first three weeks of mating in the Cytoxan® treated group may be attri-
buted to a decreased ovulation rate, as seen by a lower number of corpora
lutea during these weeks, with & statisticslly significant decrease as .

compared to control values reported at mating weeks 2 and 3.
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