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Background:

1.) The Petitioner was granted an Experimental Use Pe
(279-EUP-0G) for use of FMC 57020 (Technical) and FMC
(4EC) on soybeans (memo, Holder to Taylor, January 3,

2.) The Petitioner was granted an extension of the Experimental

Use Permit (279-EUP-93), but was denied their request
a Temporary Tolerance (4G-2987) for use of COMMAND-on
beans (memo, Gregorio to Taylor, September 7, 1984).
submitted were insufficient to establish a NOEL for su
chronic feeding in dogs, rats, and mice.

a.) 90-Day Feeding - rat. The Petitioner's submi
text was incomplete, therefore, no review was con

b.) 90-Day Feeding -~ mouse. Liver megalocytosis

observed at 20 (lowest dose tested), 2000, and 80
in the treated mates and at 8000 ppm in freated f
{the 100, 1000, 4000 ppm doses were not examined)

lesion was considered to be indicative of céll degeneration,

which may be an adaptive change rather than a tox
reaction. Therefore, it wes decided that this le
development should be futher examined in the chro
feeding/onco study and no NOEL could be predicted
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on the liver cytomegaly observation at the lowest dose tested.
Statistically significant increases in liver weights (absolute,

relative to body weight, relative to brain weight
observed at the 4000 and 8000 ppm males and femal

c.) 90-Day Feeding - dog. Only two dogs/sex/dose
sacrificed and examined. Therefore, insufficient
sample size did not permit proper evaluation.

3.) At the request of Mr. Doug Campt {(meeting held Se
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20, 1984), the Toxicology Branch was requested to re-evaluate
the Petitioner's Temporary Tolerance by reviewing the subsequentiy

submitted 2-year feeding/onco study in rats and the 1-
feeding study in dogs.

The Petitioner was granted a Temporary Tolerance reque
use of COMMAND on soybeans based on the review of the

mentioned studies (memo, Gregorio to Taylor, January 2
The Toxicology Branch's Peer Review Group discussed th
histopathology of both the 2-year feeding studies in r
and mice and the l-year feeding in dogs (December 21,

The Peer Review group decided the following: -
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a.) 2-Year Feeding/Onco-rat. Histologlcal examination
of the individua! animal data showed a non-statistical
and non-dose related increase in pheocrornocytomas and
hepatoceliutar adenomas in male rats. The submitted
historical! control data indicated a high degreeo of
variability In ths incidences of these types of tumors.

The Petitioner submitted additional pathological ,
Information with regard to the observed llver megalocytosis
(letter, Cuirle to Akerman, dated May 31, 1985).

As stated by the Toxicology Branch Patholoigist, Dr,

Louls Kasza, "in the submitted FMC report, the

~ megalocytosis did not progress to cell degeneration and
necrosis. There was lal]l difference in incidences but

no significant differences in qualitative degrees of

liver linvolvement between control and test groups" (memo,
Kasza to Farber, July 17, 1985).

Systemic NOEL 100 ppm (4.3 mg/kg/day)

Systaemic LEL 500 ppm (21.5 ma/kg/day)

{lower body weight in 1000 and 2000 ppm males, 2000

ppm females; increased cholesterol in 500, 1000, 2000
ppm females; decreased SGOT in 1000 and 2000 ppm
females; increasad liver weights (absolute and relative
to body and brain weights) in 500, 1000, 2000 ppn
males; increased incidence of liver cytomegaly In

500, 1000, 2000 ppm males]

No oncogenic potential observed.

b.) 2-Year Feeding/Onco-mice. In screening this study,

it was decmed necessary to review the liver pathology. The
Group decided that the data indicated liver toxicity as
evidenced by the observed incidence of hepatocellular
cytomegaly in the 1000 and 2000 ppm males. With regard

to the incidence of liver tumors, the Group agreed that
there was no dose response and that adding benign and
~malignant liver tumors do not demonstrate an oncogenic
trend.

b.) 1-Year Feeding - dog. An increased in blood
cholesterol and liver weights (absolute and relative to
body weight) were observed in the 2500 and 7500/5000 ppm .
males and females when compared to concurrent controls
throughout the study.

NOEL
LEL

12.5 mg/kg/day
62.5 mg/kg/day -




4.) As previously advised (memo, Gregorio to Akerman, May 10,
1985), it had come to the attention of the Toxicology Branch that
the FMC Corporation may have had some additional pathological
information with regard to the report entitied "Ninety-Day
‘Subchronic Toxicity Dietary And Twenty-Four Month Chronic
Toxiclty And Oncogenicity Dietary Study In Rats Utilizing FMC
57020 Technical" (FMC Study No. AB81-650, Toxigenics Study

No. 410-0816: July 10, 1984). In addition, the Toxicology .
Branch Informed the Registration Division that until this matter
was satisfactorily resolved, the Toxicology Branch could

not finalize the Petitioner's request for a Temporary Tolerance
for soybeans. ‘ ’ o

The Toxlcology Branch recioved the above described rat
pathology data (June 16, 198%) and this information:has

been evaluated by Dr. Louis Kasza, Branch Pathologist

(memo, Kasza to Farber, dated July 17, 1985; memo attached).
Dr. Kasza's conclusion indicates that liver "megalocytosis

is a mild and reversable celluiar alteration. In the submitted
FMC report, the megalocytosis did not progress to cell
degeneration and necrosis. There was lal difference in
incidences but no significant Cifferences in quantitative
degrees of liver involvement between control and test groups.
If is my opinion that as it was presented in FMC's report --
even if it [megalocytosis] is compound-related -~ this
cellular alteration does not interfere with the normal
functions of the livers.®

Action Requested: The Petiticner has requested a Permanent
Tolerance request (4F3128) for the use of the herbicide
COMMAND in/on soybeans. The Petitioner has based the request
on residue levels not to exceed 0.05 ppm.

Recommendations: It is recommended that the request for a
Permanent Tolerance for use of COMMAND on soybeans be denied
at this time. The toxicology data base is insufiicient to
support the request:

1.) feratology - rat: Th. rat teratology study (FMC
Corp.; Study No. AB3-1142; June 29, 1984) has been
classified as Supplementary, The Petitioner is re-
quested to provide the folowing additional information
{see the attached Data fvaluation Review for more




specific details):

a.) historical controi data, and
b.) explanafion of dose selection used.

The additiona! information requested for clarification
of this study is essential because several severe
malformations (non-functional limbs and extended limbs
with no flexlon at the ankle; no anal opening) were
observed in the 2-generation rat reproduction study
(Toxigenics; Study No. 450-1095; June 12, 1984) at
dose levels which were similiar to those used in the
rat teratoliogy study.

Due to uncertainities with regard to the results of this
study, the Branch is requesting a Laboratory Audit of
this study to insure the accuracy ¢. the reported

results (memo, Gregorio to Frick, ‘ated August 12, 1985).

2.) 2-Year Feeding/Onco - mice: The 2-year feeding/
oncogenicity study in mice (FMC Study No. AB1-651;
Texogenics Study No. 410-0817; July 25, 1984) has been
classified as Supplementary. In discussion of the data
with Dr. Theodore M. Farber (Branch Chief, Toxicology
Branch/HED), it was decided that a Maximum Tolerated Dose
{MTD) had not been achieved. The Branch decision is
based on the following:

a.) the absence of body weight change (at least a 10%
decrement) throughout the study for any treatment
group when compared to concurrent controls,

b.) +the termination ot the 4000 and 8000 ppm treat-
ment groups at 3-months without sufficient reasoning
that these doses levels would be expected to exceed a
MTD for a 24-month study and thereby, jeapordize the
completion of the study (the study Pathologist
{tetter, Harold W. Casey (Louisiana State University)
to John R. DeProspo (FMC Corporation); dated August

3, 1985) reported that he terminated these doses at
3-months because "absolute enlargement of the liver
plus hisfologic megalocytosis were found at 2000 and

8000 ppm dose levels that were examined microscopically
(the 4200 ppm dose groups were not examined microscopically).

Based on these findings coupied with these found in
the previous 28 day study (Toxigenics' Study 410-0744
and FMC Study AB1-612) showing the liver as the
target organ, it appeared that the compound had both



a time and dose dependent effect. These data were
interpreted to indicate that the survival of mice In

the 4000 and 8000 ppm dose levels could be significantly
shortening during the course of a 24 month study and
therefore, the recommendation was made that the!

2000 ppm dose level should be used as the maximum
tolerated dose group.")

c.) the absence of any life-threatening or consistent
statistically significant changes in any or the examined
parameters in any of the treatment groups throughout
the 24-month study when compared to concurrent controls.

it is the Branch's position that this study should be
repeated using higher doses and that the Petitioner should
be advised that this study is insufficient to satisfy the
data requirement for chronic feeding/oncogenicity.

3.) The Toxicology Branch requests that the Residue
Chemistry Branch verify the quantity and significance
of the impurit

MANUFACTURING Fivoen -

Data Reviewed In This Petition (4F3128):

1.) 2-Year Feeding/Onco - mouse (FMC Study No. A81-651;
Toxigenics Study No. 410-0817; July 25, 1984): Discussed in
Recommendation Section. ,

2.) 2-Generation Reproduction - rat (Toxigenics Study No.
450-1095; June 12, 1984): Decreased body weight,

decreased food consumption, increased liver absol - and/or
relative to body weight ratio, kidney, and ovar: ights were
observed in the 2000 and 4000 ppm parents. In addition,

an increased incidence of dilated/distended kidneys in the
400C ppm males and an increased incidence of urine-soaked
and/or yellow-brown fur and a decreased fertility index was
noted in the 4000 ppm females when compared to concurrent

controls.

Slight decreases in fhe percentage of viable pups/litter,
associated with slight increases in the percentage of dead
and/or cannibalized pups and a statistically siconificant

o aoiusi IS NOT INCLUDE!




decreases in pup weights were observed at the 2000 and 4000
ppm groups. in addition, one pup in the 1000 ppm dose group
and another In the 4000 ppr dose group had severe hind limb
abnormalities ( non-functional and extended |imbs with no
flexion at the ankle, respectively) and one pup in the 4000
ppm group had no anal opening. Although these malformations
were not statistically significant and were not dose-related,”
causal relationship with the test compound cannot be ruied
out. '

Parental NOEL = 1000 ppm :
Parental LEL = 2000 ppm
Progény NOEL = 100 ppm
Progeny LEL = 1000 ppm

3.) Teratology -~ rat (FMC Study No. AB3-1142): . This study
has been classified as Supplementary as addressed in the;
Recommendation section of this memo.

Maternal toxicity was observed as demonstrated by clinical
signs of toxicity (decreased locomotion, abdominogenital
staining, chromorhinorrea) at 300 and 600 mg/kg (hlighest dose
tested). ,

As an indication of fetotoxicity, there was a statistically
significant (chi-square) increase in the incidence of delayed
ossitication or absences of four sternebrae In the 300 and-
600 mg/kg groups when compared to concurrent controls. In
addition, hydronephrosis and hydroureter were observed more
frequently, but not statistically significant, in all dose
groups when compared to concurrent controls. No historical
control data were available to provide perspective for these
fetotoxic effects.

No teratogenic reponse was observed at any dose. Again, no
historical control data were available to provide perspective
to these findings. )

4.) Metabolism - rat (PRI Study No. Fm-124r, FMC Study No.
PC-0017, March 22, 1984; FMC Study No. P-0898, June 18, 1984):
Two metabolism studies were provided which indicate that

COMMAND is excreted in the urine and feces (90-99%) within 72
hours of treatment for single oral dose (5 mg/kg), single

1.V. dose (3 mg/kg), and multiple oral dose (5 mg/kg) for

males and females. After a singie oral high dose administration
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(900 mg/kg), excretion was slightly different in that the

test compound was excreted
for females and mates,

in urlne the rate of 837 and 71%

respectively over 7 days. The excretion

in the feces was 15% and 31f for females and males, respectively.
Ne tissue retention was observed In any of the studies.

As discussed in the individual reviews, 16 metabolic products
were identified in the urine and feces over 48 hours.

5. Mutaqeniclity. The results of the submitted mufagenlélfy'

assays are as follows:

Study fzge Results
TECHNICAL (FMC_57020) - *
Reverse Mutation - Salmonella Negative (without activation)
(FMC No. A80-403)
Reverse Mutation - Salmonella Negative (with/without activation)

(Microbiological Assoc.
No. A84-1273)

Mutagenicity, CHO/HGPRT
(Microbiological Assoc.
No. AB83-1143)

Mutagenicity, in vivo
cytogenetics
(Microbiological Assoc.

No. A82-778)

Mutagenicity, Unscheduled

ONA Synthesis
(Microbiological Assoc.
No. AB83-1036)

INTERMED (ATE [

Mutagenicity, Reverse

Mutation
(Microbiological Assoc.
No. A84-1189)

INTERMEmATE—

Mutagenicity, Reverse
Mutation

(Microbiologlical Assoc.

No. AB4-1281) .

Weakly Positive (without
Activation) '

Negative

Negative

Positive (with/without activation)

Positive (with/without activation)

8
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MANUFACTURING PROCESD IRY

INTERMED | AT_

Mutagenicity, Reverse
Mutation

(Mlcrobiological

No.

AB4-1188)

Assonc.

Mutagenicity, Reverse
Mutation

(Microbiological

No.

COMMAND Technical

A83-1111)

Assoc.

Poslitive (with/without activation)

Positive (with/without activation)

(FMC 57020) Data Summary

A briet,

exaecutive summary of all

COMMAND (FMC 57020) is attached.

the data reviewed for technical

SHATION IS NOT Tl‘}f' '

v




COMMAND TECHNICAL (FMC‘57020) DATA SUMMARY

Study

Acute Oral-rats
Acute Dermal-rabbit

Acute Inhalation-rat

3-Month Feeding-~dog
3-Month Feeding-~mice
3-Month Feeding-~rat

l-Year Feeding-dog
[doses: 0, 100, 500,
2500, 5000 ppm for
l-year]

2-Year Feeding-rat
l[doses: 0, 20, 100
500, 1000, 2000 ppnm
for 2-years; 4000
and 8000 ppm for
3-months)|

2-Year Feeding-mice
[doses: 0, 20, 100,
500, 1000, 2000 ppnm
for 2-years; 4000 and
800eppnm for 3-months]

Results Tox Cat

LDgg = 2077 mg/kg (M) I11
LD5o = 1369 mg/kg (F) I1I
LD5o = greater than

2000 mg/keg ) II1°
LCsg = 6.25 mg/L (M) I1I
LC50 = 4.23 mg/L (F) III

NOEL not established; insufficient
animals sacrificed (2/sex/dose)

ROEL not established; liver cytomegaly
seen at lovest dose tested (20 ppn)

NOEL.qgt~estab1ished; report incomplete

NOEL 500 ppm (12.5 mg/kg/day)

LEL 2500 ppm (62.5 mg/kg/day)
[increased liver weights, absolute
and relative to body weight in males
and females; increase in cholesterol]

NOEL = 100 ppm ( 4.3 mg/kg/day)

LEL 500 ppm (21.5 mg/kg/day)

[lower bdy wt in 1000 and 2000

ppm males, 2000 ppm femalec; cholesterol
increased in 500, 1000 end 2000 ppm
females; SGOT decreased in 1000 and
2000 ppm females; increased liver
wveights, absolute and relative
to body and liver weights in 500, 1000,
2000 ppm females; increased incidence
of liver cytomegaly in 500, 1000,

2000 ppm males.

NOEL =
LEL =

[increase in white blood cells

in 500, 1000, 2000 ppm males; increase

in SGOT and SGPT in 1000 ppm meles

at 2L months; increase in absolute

liver weights at 1000 and 2000 ppm 10

malec; increase in liver cytomegaly

in 1000 and 2000 ppm males; -increase

.???g



Study

2-Year Feeding-mice

Teratology~rabbit
[doses: 0, 30, 240,

1000 (reduced to 700
mg/kg/day from gestation
days 13 thru 18) mg/kg/
day]|

Teratology-rat'
[doses: 0, 100,
300, 600 mg/kg/day]

Yutegenicity-Reverse Mutation
(Salmonella) [2 studies]

Mutagenicity-Point Mutation
(CHO/HGPT)

Mutagenicity-~In Vivo
Cytogenetics {chromosomal
aberations)

Mutegenicity~ Unscheduled
Dna Synthesis

00462?~
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Results

in lymphoid hyperplasia in 1000
and 2000 ppm females.

Negative fér teratogenicity at
Highest Dose Tested, T00 mg/kg/day

Maternal NOEL = 240 mg/kg/day
Maternal LEL = 700 mg/kg/day
[decreased body weight]

Fetotoxic NOEL 240 mg/kg/day
Fetotoxic LEL 700 mg/kg/day
[increased number of resorptions]

non

Incomplete for teratogenicity
[no historical control data]

Maternal NOEL = 100 mg/kgz/day
Maternal LEL = 300 mg/kg/day
[decreased locomotion, genital.
staining, runny eyes

Fetotoxic NOEL = 100 mg/kg/day
Fetotoxiec LEL 300 mg/kg/day
[increased incidence of delayed

. ossification of 'k sternebrae;

increased increased incidence of
hydroureter and hydronephrosis]

Negatiﬁe with/without activation

Positive without activation
[Positive control:Benzopyrene;
Command 3x background; “"weakly

positive"]
Negative
TR P
i g
Negative i} e
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 8 B
» 00462 |
WASHINGTON, D.C. 20460

"rw)twu, 9

July 17, 1985

SUBJECT:  Evaluation of Hepatocellular Cytomegaly orrice oF
in Rats. FMC 57020 Test Material PESTICIDES AND TOXIC SUBSTANCES
90-day/2-year Feeding Study ‘

FRO

<4

: /
Louis Kasza, D.V.M., Ph.D. \/)}<<
Pathologist, Toxicology Branch TS-76%

T0: Theodore Farber, Ph.D., Branch Chief .
Toxicology Branch TS-~769

From the FMC report, a compound- (but not dose-) related increase
in incidence (M: 11, 26, 28, 21, 23, 19; F: 19, 34, 35, 29, 32, 26) of
hepatocellular megalocytosis was recognized. The megalocytosis is a
mild reversable cellular change which is manifested by the enlargement
of cells and it commonly occurs in the livers of old rats. When a
severe causative agent (chemicals or infectious organisms) affects the
livers, the megalocytosis is present which always progresses to cellular
degeneration and necrosis. This progressive process was not present in
the submitted pathologic report of FMC. When the degrees of megalocytic
liver involvement were compared. between control and test groups and
expressed by the mean* of quantitative changes of megalocytosis, no
significant differences were found between the control and test groups
(M: 2.7, 2.8, 2.9, 3.2, 2.7, 3.1; F: 3.3, 3.1, 3.0, 3.1, 3.4, 3.2).

CONCLUSION:

The megalocytosis is a mild and reversable cellular alteration. 1In
the submitted FMC report, the megalocytosis did not progress t» cell
degeneration and necrosis., There was difference in incidences but no
significant differences in quantitative degrees of liver involvement
between control and test groups.

It is my opinion that as it was presented in FMC's report -- even
if it is compound-related -~ this cellular alteration does not interfere
with the normal functions of the livers.

My opinion in principle is in agreement withthe two consultant pathologists’,
Dr3. Newberne and Williams, interpretations. ' o

—_——

*The mean was calculated by assigning the following numerical values:
1: Focal megalocytosis, 2: Multifocal megalocytosis, 3: Centrilobular
megalocytosis, and 4: Diffuse megalocytosis.

cc: W. Burnam, TS-769 C. Skinner, TS-769 *
C. Gregorio, T5-769 J. Quest, TS-769 , 12 v
R. Engler, TS5-769 ‘
R. Coberly, TS-769
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Chemicél: Command; FMC 57020 S L

Caswell No.: 463D

Formulation: Technical (88.8% AI; "Reassayed as 91.4%
using a new analytical method and standard")

Citation: L. D. Morrow et al. 90-day Subchronic Toxicity

- Dietary and 24-Month Chronic Tox1c1t2 and Oncogenicity
Dietary Study in Mice Utilizing C 57020 Technical. (FMC

Study No. A81~651, Toxigenics Study No. 410-0817). July 25,

1984. Unpubllshed reporf prepared by Toxigenics, Inc. for
FMC Corpratlon. »

Petltloner:v FMC Corporation

" Accession Nos.. 072797 thru 072812 072824 thru 072827

Reviewed By: Carolyn Gregorio, Tox1cologlst
Toxicology Branch/HED (TS-769) %—lgﬁr

Secondary Review: Clint Skinner, Ph.D. L);Ni
. Section Head, Section III R
Toxicology Branch/HED (TS-769) Sl LI

Core Classification: Supplementary

Toxicity Category: N/A

Conclusion: CD-1 outbred albino mice were fed 0, 20, 100, 500,
1000, or 2000 ppm COMMAND for 24 months; 4000 or 8000 ppm
COMMAND for 3 months. .

At 3 months, the 4000 and 8000 ppm treatment groups were
terminated. At this time, body weight, clinical chemistry,

and hematology values were similiar for all treatment and
control animals. A statistically significant increase in
absolute liver weights, liver to body weight ratio, and

liver to brain weight ratios were observed in the 4000 and

8000 ppm males and females when compared to controls and a dose
related, non-statistical increase was observed in all

male treatment groups and the 100 ppm and higher doses in

the female treatment groups. An accompanying- increased
incidence of hepatocellular cytomegaly was observed at 20 (3/20),
2000 (3/20), and 8000 (9/20) ppm treatment males (100, 1000,
and 4000 ppm treatment groups were not examined) when compared
to controls.

Throughout the remainder of the study, body weight values
were similiar for all treatment and control groups. A dose-
related, non-statistically significant increase in white
blood cells were observed in the 500, 1000, ard 2000 ppm

males when compared to concnurrent controls at 24 months.
A statlstlcally significant.increase in SGOT and SGPT
was observed in the 1000 ppm treatment males when compared BS
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percent of control values at 24 months, which may be indicative
of liver function alterations. A dose-related, non-statistical
increase in absolute liver weights were observed in the 1000
and 2000 ppm males when compared to concurrent controls at
24-months. These data correlate with increased incidence of
hepatocellular cytomegaly observed in the 1000 and 2000 ppm
males. In addition, a statistically significant increase

in liver to body weight ratio was seen in the 2000 ppm female
treatment group at 6 months; at no other time sequence was there
a significant deviation from control values for this parameter
in female treatment groups. A statistically significant
increase in lymphoid hyperplasia of the thymus gland was
observed in the 1000 and 2000 ppm females when compared to
concurrent controls.-

The Toxicology Branch Peer Raview Group discussed the liver
pathology (memo, Gregorio to 7T.ylor, December 21, 1984) and
decided that the liver data demonstrate liver toxicity
potential, but do not indicate an oncogenic potential.

In a final discussion of the body of data for this study

with Dr. Theodore M. Farber (Branch Chief, Toxicology Branch; v )
July 26, 1985), it was decided that a Maximum Tolerated Dose . '
had not been achieved. This decision is based on the absence

of weight change (at least. a 10% decrement) throughout the

study for any treatment group when compared to concurrent

controls, the termination of the 4000 and 8000 ppm at 3-months

(the study authors terminated these doses because of a '
statistically significant increase of absolute livzar weights,

liver to body weight ratic, and liver to brain weight ratio

were observed at 4000 and 8000 ppm and a statistically

significant increase in hepatocellular cytomegaly was observed

at 8000 ppm), and the absence of any life-threatening or CORRTELT
statlstlcally significant changes in any of the examined )
parameters in any of the remaining treatment groups throughout

the 24-month study when compared to concurrent controls.

Therefore, the Petitioner is advised that this study is
insufficient to satisfy the data requirement for a chronic
feeding/oncogenicity study.

p: &
§ o
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Homogeneity of Command in Mixed Diets: Homogeneity assays
were reported for the 20, 1000, 2000 and 8000 ppm dose levels
throughout the first 90 days of the study and the 20 and 2000
ppm doses subsequently for the remainder of the study. ' These
values indicate acceptable homogeneity of thlie test compound
in the tested diets throughout the study.

Stability of Command in Mixed Diets: Stability assays were

reported for 7 and 14 days at ambient temperatures,

refrigerated temperature (39°F), and frozen temperatures (25°F).

"Diets were prepared weekly and held frozen for 7 days before

the frozen diets were removed from the freezer one. to two .

days prior to presentation to study animals." The assays .

show that the..gompound was stable in the diet mix for 14 . e
days at frozen or refrigerated temperatures.

Materials and Methods: CD-1 outbred albino mice (28 days
old) were received from Charles River Breeding Laboratories.
After a two-~week acclimation period, 120 animals/sex were
.assigned to dose groups. Command was administered in the
diet at concentrations of 0, 20, 100, 500, 1000, 2000, 4000,
and 8000 ppm. At l-month, 2-month, 6-month, l2-month,

and 18-month interim sacrifices, 10 animals/sex/dose were
sacrificed; at 3 months, 20 animals/sex/dose .were sacrificed
from the 0, 20, 500, 2000 and 8000 ppm groups. "Immediately
following the 90-day sacrifice and after consideration of the
relative organ/becdy weight ratio data, the remaining animals
in the 4000 and 8000 ppm groups were removed from the study.
Prior to sacrifice of the 4000 and 8000 ppm animals, 15 mice/
-sex in each of these groups were selected to compromise the
recovery study."

"Fresh diets were prepared weekly and held frozen for
approximately seven days. Sufficient diet was offered at
each feeding to assure one week's ad libitum feeding."”

The following parameters'wete’recorded throughout the study:

1. Clinical observations and mortality.

2. Body weights and food consumption.

3. Hematology (erythrocyte count, hematocrit, hemoglobin,
total leukocyte count, differential leukocyte count,
Platelet count, reticulocyte count, cell indices
[MCH, MCV, MCHC]).

4. Blood chemistry (glutamic pyruvic tranééminase,

glutamic oxaloaecti: transaminase, gamma glutamyic
transferase, albumin).

- 15
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5. Pathology for animals sacrificed at 1 and 2 months
were discarded following gross examination.

6. Pathology for animals at 3, 6; 12, 18 and 24 months:

a, Organ weights (brain, gonads, heart, kidneys,
liver).

b. Histology (adrenals, bone aa® b»one marrow {[£femur],
brain, pancreas, pituitary, prostate, <alivarcy
gland (mandibular), esophagus, eyes, gonads,
harderian glands, heart, intesstine, gallhkladder,
kidneys, liver, lung and .;ainstem bronchi, skeletal
muscle (rectus femoris) spleen, stomach, thymus,
thvroid and parathyroids, trachea, urinary
bladder, uterus, any lesicns of uncertain nature
and tissue masses with regional lymph nodes).

7. Additional tissues and organs from animals found
dead, accidentally killed, sacrificed moribund at 6,
12, 18 and 24 months (lymph node [mesenteric],
mammary gland, nervs (sciatic), skin, spinal cord
[cervical and lumbar]).

RESULTS:

Observations: "Distended abdomens, discolored abdomens, yellow/
brown staining of hair coat in the urogenital area, and on
-occasion, firm areas in the abdomen"” were noted in a few

males and females.

"For each sex, clinical observaticas were similar in frequency
across all groups, including controls."

Mortality: This study is-approaching the limits of good
practice due ko the small number of survivors at the termination
of the study. Mortality incidence coupled with pumerous
intermediate sacrifices (a total of 70 animals/sé¢x/dose were
scheduled for sacrifice) reduced the number of survivors

(Table 1.) Survival in any group should not fall below 25%.




Mag2¢
| 5 .
Table 1. Survivors Over Selected Sacrifice Times for Mice
Dose {ppm) 0 20 100 500 1000._ 2000 | 4000* | 8000*
Month on Test
Males
0 120 119 120 | 120 | 120 (121 | 120 | 120
3 79 78 80 80 80 80 80 7
.6 67 68 69 70 69 69 o= -
12 55 51 51 55 54 53 - -
18 35 31 31 33 33 32 - -
24 21 22 21 | 23 23 23 - -
Females
0 ' | 120 121 120 120 120 119 120 120
3 80 80 79 80 80 79 79 79
6 70 69 69 70 69 69 - -
12 57 55 57 86 56 59 - -
18 40 33 32 32 34 42 - -
24 27 21 22 23 25 26 T -

*The 4000 and 8000 ppm doses were terminated at 3 morths.
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Body Weight 2nd Food Consumption: Body‘weight’s;‘ and food
consumption were similar for all male and female groups,
including controls, throughout the study [see Tables 3 and
4.). ‘

From fasted animals "blood samples were collected
from 10 mice/sex/dose.at 1, 2, 3, 6, 12, 18 and 24 month
intervals. Following sample collection, all animals bled
were sacrificed.” Mean hematology values were similar for all
groups throughout the study, except for an increase in the
number of white blood cells (WBC) in 5C¢0, 1000 and 2000 ppm

‘Hematology:

males at 24 months (Table 2).

Table

2.

Mean WBC (thousand/cu. mm) For Male Mice

Dose
{ppm)

Time (months)

3 mo.

6 mo.

12 mo.

18 mo.

24 mo.

20
100
500

1000
2000
4000*
8000*

3.1400 + 0.8669
3.0600 8475

2 366

0
0
2 9700
0
7
2.7700

{+1+l+l+1+1+]+]

0.
0.
0.
1
1
0
1

1.7900 + 0.7838
1.7800 ¥ 1.0229
2.0900 ¥ 0.5840
1.8800 ¥ 0.9259
1.6200 ¥ 0.3938
1.7100 ¥ 9.4280

2.8000 + 0.5657
3.0600 ¥ 0.7877
2.6100 ¥ 0.7824
4.3700 ¥ 3.5321
3.1100 ¥ 0.7724
3.6400 ¥ 3.1274

3.3333 + 0.6384
3.1500 ¥ 1.6494
3.2300 ¥ 2.0500
3.4000 ¥ 1.0121
3.1200 ¥ 1.1961
3.3200 ¥ 1.8177

llll

4.2800 + 1.3037
2.9222 + 0.9821
3.6222 + 1.5393
5.4600 + 5.1243
8.3800 + 12.0746
8.1800 + 14,5497

Vil #b 41+

4

*The 4000 and 8000 ppm doses were terminated at 3 months.

This Table is abstracted fram Registrant's submission.

Clinical Chemistry:

Blood samples fram fasted animals (10

mice/sex/dose) were collected at 1, 2, 3, 6 12, 18 and 24

months.
sacrificed.”

3-Month Sacrifice:

"Following sample collection, all animals bled were

Mean clinical chemistry values were similar
for all groups throughout the study with the exception of
SGOT (+273%) and SGPT (+373%) in the 1000 ppn mala treatment
group at 24 ronths.

Organ Weights:

The absolute liver weights, liver to

body weight ratio and liver to brain weignt ratio were
significantly increased for the 4000 and 8000 ppm :
males and females, when campared to concurrent controls (Table
3, 4, 5, 6) as perfomed by the Registrant.

that the the statistical test used for male animals was Scheffe's

It should be noted

multiple camparison test and Tukey's multiple camparison

test was used for females.

A dose-related increase in absolute

liver weight was observed in both sexes when liver weights

15
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were .expressed as percent of control for both males (at all doses)
and females (at 100 ppm and higher) (Table 3 and 4)

A dose-related trend was observed in the relative liver to body
weight ratio at 100 ppm and higher for males and females (Table
5 and '6). With regard to relative liver weight to brain weight
ratio, there was also a dose related trend observed at all
doses for males (Table 5) and at 500 ppm and higher for females
- {Table §).

As noted previously, the 4000 and 8000 ppm treatment groups
were terminated at 3-months.

6-Month through 24-Months:

MALES: At 24-months, a dose-related, non-statistical

increase was observed in absolute liver weights in the 500 (+8%),
1000 (+12%), and 2000 (+21%) ppm treatment groups when compared
as percent of control (Table 3). The 2000 ppm treatment group
showed a non-statistical increase in absolute liver weight

at 12 months (+13%), 18 months (+12%), and 24 months (+21%)

when compared as percent of controls.

A non-statistically significant increase in liver to body weight
ratio were observed in the 1000 ppm treatment group at 18 months
(+18%) and 24 months (+11%) when compared as percent of control
(Table 5). ,

A non~statistically significant increase in liver to brain weight
ratio was observed in the 1000 ppm treatment group at 18 months
((+18%) and 24 months (+24%) when compared as percent of control
(Table 5).

FEMALES: A dose-related, non-statistically significant increase
in absolute liver weight was observed at 500 (+12%, +14%), 1000
(+8%, +14%), and 2000 (+13%, +17%) ppm treatment groups when
compared as percent of controls at 6 and 18 months, respectively
(Table 4).

A statistically significant increase of liver to body weight
ratio was observed in the 2000 ppm group at 6 months. A non-
statistically significant increase in liver to body weight
ratio was observed at 500 (+13%, +163%) and 1000 (+14%, +15%)
ppn females when compared as percent of control at 6 and 18
months, respectively; a non-statistically significant increase
was also observed at 2000 ppm at 18 months.

A non-statistically significant increase of liver to brain weight

was observed at 500 (+13%, +16%), 1000 (+9%, +14%), and 2000

(+17%, +20%) ppm femuales when compared as percent of controls .
at 6 and 18 months.. , , , 1!

L ¢
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athology: The observed histopathology was similar for all

roups when compared to concurrent controls, with the exception

£ liver pathology in male treatment groups and thymus gland
yperplasia in female treatment groups. The liver data (Table 7)
:re discussed and evaluatad by the Toxicology Peer Review
iregorio to Taylor, January 2, 1985)

ible 7. Liver Histopathology in Male Mice over 24 Months

3se (ppm) 0 20 100 500 1000 2000

spatocellular Adenoma

6-12 month* 2/12 1/17 1/18 1/14 2/14 0714
12~18 month* 2/19 1720 1/20 0/19 0/20 0/19
18-24 month* 10/36 7/31 8/31 8/37 7/35 _8/36

14/67 9/68 9/69 9/70 9/69 8/69

:patocellular Carcinoma

6~12 month* 0/12 0/17 2/18 0/14 0/14 0/14
12-18 month*’ 1/19 2/20 , 0/20 2/19 5/20 1/19
18-24 month* 2/36 1/31 7/31 5/37 5/35 2/36

3/67 3/68 9/69 7/70  10/69 3/69

JTAL HEPATOCELLULAR ADENOMA AND CARCINOMA

17/67 12/68 19/69 16/70 19/69 11/69

:patocellular Cytomegaly

3 month++ 0/19 3/20 - 0/20 - -°3/20

6 month 0/10 0/10. 0/10 0/10 2/10 5/10
6-12z month* 0/12 0/17 0/18 0/14 2/14 0/14
12-18 month* 0/19 0/20 2/20 2/19 1720 4/19
18-24 month* 1/36 0/31 1/31 0/37 0/35 4/36

JTAL HEPATOCELLULAR CYTOMEGALY

1/96 3/91 3/89 2/100 5/89 12/99

The denominator is a combination of scheduled sacrifice and
irly death animals.

Not Examined

At 3~-months, the 4000 ppm group was not examlned, the 8000
om group had an incidence of 9/20.
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—9.. :
mentioned previously, the Branch's Peer Review Group (Dr.
-odore Farber, Dr. Reto Engler, Mr. Bert Litt, Mr. William
nam, Dr. Robert 2endzian) discussed the liver pathology
a set on December 21, 1984. The Group agreed that the

a indicated liver toxicity as evidenced by the increased
idence of hepatocellular cytomegaly in the 1000 and 2000 ppm
atment males from 18 through 24 months ot the study and

the 4000 and 8000 ppm treatment males at 3 months of the
dy, With regard to the observed incidence of liver tumors,

Group agreed that there was no dose responsge relationship
erved and that additively (sum of hepatocellular adenoma

hopatocellular carcinoma) there was no an oncogenic

nd. Combination of benign and malignant tumcrs generally
resent the histogenetic development of the tumors and

ing them together minimizes the effect of pathologists

ng different terminology. Therefore, based on these

ts, the liver pathology observed in this study are not
aidered to indicate an oncogenic potential.

authors reportaed an increased incidence of lymphoid
2rplasia in the thymus gland in the 1000 and 2000 ppm
1les when compared to concurrent controls (Tabje 8). The
hers dnscribad this ron-neoplastic change "as a normal
-related finding commonly seen in clder animals. No
aren: pathophysioclogic explanatlion is available but does
2ar to be test article related.®

le 8. Thymus Lymphoid Hyperplasia Incidence In Female Mice:

Jose (ppm) 0 20 100 500 1000 2000
3-month 0/20 0/20 0/20 0/20 6/20 0/20
6-month 0/13 012 0/11 0/10 0/11 1/10
1 2-month 1/13 0/13 0/12 ©/14 0/11 0/10

18-month 0/9 0/18 0/20 0/21 0/10 0/13

24-month 2/33 4/34 2/29 3/34 13/23 11/41

3/88 4797 2/92 3/99  14/75%*  12/94*

p = 0.01 (chi-square)




DATA EVALUATION RECORD O”"G?:"

Chomical: COMMAND; FMC 57020; Dimathazono
2-(2-¢chlorophenyl) methyl-4, 4-~dimethyl-3-
isooxazolidinone

Test Material: Technical (88.8%)
(Roforenco No. E1756-146; FMC-T#:200) .

Citation: C. Frooman et al. (Jeratology Study in Rats\With
FMC 57020 Technical. ICT”Study No. 3-1142).
June 29, 1984.  Unpublishod report prepared by FMC
Corporation. EPA Accession No. 072829,

Roviewad By: Carolyn Grogorio, Toxicolegist “Vr
Toxicology Branch/HED <
oxic gy / 1 ‘g_%\)

Secondary Review: Clint Skinnor, Ph.D -, ’
Soction Head ;7béuc”““1
Toxicology Branch/HED q-/r -55

CONCLUSION: Treatmont with COMMAND was associated with matornal
toxicity as a function of clinical signs of toxicity (decreasad
locomotion, abdominoqgunital stalning, chromorhinorrhea) at 300
and GU0 mg/kg. As an lIndicatlion of fetotoxicity, thero was a
statistically significant (Chi-square) increase in the lIncidenco
of delayed ossification or absuence of four stornubrae In the 300
and 600 mg/kg groups when compared to concurrent controls., In
addition, hydronephrosis and hydroureter wore observed more:
frequently, but not statisticaliy significant, in all' dosu groups
when compared to concurrent controls.

Mo historical control data were availabie to provide perspectivo
for these fetotoxic eftects.

No teratogenicity was observed at any treatmoent doses or controls.

Core Classification: Supplementary

1.) Registrant should provido historical control data for rats

of the sume straln used in this study for the years 1982 through

1984, -

?.,) Registrant should provide a more comprehensive explanation

of why tha dosaes used in the study “appear to be more appropiate

dosage iavals" thau those originally assigned (Protocol

Amendment §1); .

3.) This study is being recommuonded for a Laboratory Data

Audit. The recommendation for a data audit is based on

tha fack of any roported teratological findings in this study,

which is extremely unusual. In addition the 2-generation rat

reproduction (Toxlgenics Study No. 450-1095; June 12, 1984) did

demonsirate some sovere teratogenic findings (one fetus in 1900

and 4000 ppm dose groups had hind |limb abnormalities; cne fetus an

in the 4000 ppm dose group had no anal opening). o
J o 07
Y57
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Materials and Mefﬁods

Test species: Young adult female Sprague-Dawley rats were
used. Each female was mated overnight with a male and the
following morning vaginal smears were examined for the pres-
ence of spermatozoa and/or stage of estrus. The day sperma-
tozoa were found was designated day 0 of gestation. Test
animals weighed approximately 233 g.

Experimental procedures: The test substance was suspended in
corn oil and administered by gavage on days 6 through 15 of

- gestation. Doses of 0, 100, 300, or 600 mg test substance per
kg body weight were given to groups of 25 mated dams.

fach dam was observed twice daily for occurrence of toxic signs
and mortality. Body weight determinations were made on days

6 through 15 and 20 of gestation. Food consumption was cal-
culated weekly.

The rats were sacrificed on day 20 of. gestation and subjected
to a gross necropsy. OGravid uteri and individual fetuses from
each dam were weighed, and the numbers of corpora lutea,
implantation sites, live and dead fetuses, and embryonic
deaths were noted. Live fetuses were grossly examined and

508 of them were prepared for skeletal examination. The
remainder were prepared for soft tissue examination, and
abnormalities were noted. ‘

"For the purpose df this study a late resorption is defined
as one in which organogenesis has occurrfed. A dead fetus is

one in which no autolysis is present. 1f autolysis is evident,
it will be considered 2 late resorption."
Major abnormatlities were characterized as life threatening

and minor abnormalities were defined as those which would

not be expected to directly affect the survival of the fetus.
The report stated that variations in the degree of ossification
were considered as minor defects when observed to occur more
frequently than:ssimilar observations in control or background
data. Terminology and definitions used in this study are
listed in Appendix 1 (Attached).

Statistical procedures are discussed below as appropriate.
The report noted that animals that died during gestation,
aborted, or were not pregnant vere not included in the
analysis of results.




RESULTS: ' V

1. Maternal Effects: Maternal toxic effects were observed
at the 300 and 600 mg/kg doses. These effects consisted
of clinical signs of toxicity, e.g., abdominogenital
staining, decreased locomotion, chromorhinorrhea. These
clinical signs were more pronounced at the high dose
(600 mg/kg) starting at day 6 of gestation. In addition,
decreased mean food consumption (12% decreased) was ob-
served in the high dose dams on days 6 through 13 ot
gestation when compared to concurrent controls (see At-
tachment 2; Registrant's Submission Table 2).

There were no treatment related effects observed in dams

with regard to mortality (authors reported that two dams

in the 600 mg/kg group and one dam in the 300 mg/kg

group died on test as a result of esophageal perforation)

and body weight gains (see Appendix 2; Registrant's
~Submission Table 1). ,

2. Reproductive and Embryotoxic Effects: Pregnancy rates
were comparable in all groups (96-100%) and resulted
in 23-25 pregnant dams being examined at C-section, all
with viable fetuses. One high dose dam (600 mg/kg) had
tota! resorption.

A non-statistical increase in mean total resorptions

were observed at tne 300 and 600 mg/kg dams when compared

to controls. However, when comparing the number of

litters for each dose group which had resorpgtion(s), all
dose groups were comparable to concurrent contro! (Table 1).
Therefore, the increase in resorptions observed, is not
considered to be biolongically significant.

Table 1. Mean Resorption Data

Dose (mq/kq) 0 100 300 600

. Ezarly (number/%) 4(1.3) 3(1.0) 7(2.4) | oe*e3.4)
. Late (number/%) 0(0.0) 0(0.0) 1(0.3) _0(0.0)
. Total 4(1.3) 3(1.0) 8(2.7) 9(3.4)

Rats with resorptions{Z)| 4/25016%) | 3/25(12%)] 5/24(21.7%)| 3/23(13%)

*Dam No. AAQ0456F had 7 resorptions; the entire litter.
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No treatment-related effects were observed for the
number of Implantations, .corpora-lutea Impluntations,
litter size, and live versus dead fetusos (Appendix 2;
Registrant's Submisslion Table 3). :

3. ftetotoxic Effects: No treatment-reiated offocts wore
observed for the numbers of fetuses/dam or fetal sox
distributions for any group (see Appendix 2; Roglistrant's
Submission Table 4) whon compared to concurrunt controls.

Fetotoxic troatment-rolatod effects were observed In the
in the 300 and 600 mg/kg groups when compared to con-
current controls. Those etffects wero decreased mean fotal
weights in the 600 mg/kg group (see Appendix 2;
Registrant's Table 4), skolotal abnormalitios In the 300,
and 600 mg/kg groups {soco Appondix 3, Registrantt!s Table
5; reviewer's Table 2), and viscera! abnormalitlos In the
100, 300 and 600 ma/kg groups (see Appoendix 3, Reglstrant's
Table 6) when compared to concurrent contfrols.

Skelatal Varlations: With regard to the skaeletal changes
observed, there was a statistically signiticant (Chi-squaru),
as performed by the reviewer) increase in the delayed
ossification or absence of at loast four stornebrac in

the 300 and 600 mg/kg groups whan compared to concurrent
controls. This skeletal variation is consistont with early
generatized disturbances which suggest dalayed development and
is considered to be a sign of fototoxicity when associated
with toxic etfects in danms.

The 100 mg/kg group had a slight, but not statistically
significant, increase in the delayed ossification and or
absence of two sternebrae when compared to concurrant
controls (reviewer Table 2). 1In this group, the 4th and
5th sternebrae were atfected, which are the tast in the
skeletal chain to ossify. This slight increase in
skeletal variatiorn is not considered to be biologically
reievant because skeietal development is late In preo-
natal life and is not complete for several days after
birth and there are no other associated effects in

the dams or fetuses.

Historical control data should be submitted by the
Registrant to provide a more comprehaensive context
tor examining the skeletal variation observed in this
study.
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Table 2. Delaxpd Ossiflication or Absonce of More Than One Sternebrac

Doso (mq/kq) 0 100 300 600
2 Starnebrac (Delayed
Ossification) or Abson : "
« Fotusos . A7147(2.7) [9/7149(6.0) 7/144(4,.9) |21/128(106.4)
un

« Littors

3} Sternobrao (Delayed

Ossification) or Absent

2/25 (8.0)

6/2% (24.0)

6/23(26.1)

11/22(50.0)

+ Fetuses 0/1471(0) 0/149(0) 0/144¢0Q) 17128(0.1)
. Litters 0/2% (0} 0/25(0) ,,0/23 (0) 1/23(4.5)
4 Sternebrao (Delayod
Ossificatlion) or Absent 'Y yu -
. Fetuses 0/147(0) C/149(0) 4/7144(_. ) 4/7128(5. 1)
* % ¥ 0
. Litters /25 (0) 0/25(0) 4723 (17.4) 4/22018.2)
Totals . % PR
. Fetuses 4/147(2.7) [6/7143(6.0) 11/7144(7.6) [26/128(20.3)
'R KX
. Litters 2725 (8.0) |G/25 (24.0) 10/23(45.5) 16/22¢72. 1)
Hote: 'Number abnormal! fetuses or litter/number fetuses or litters examined.
() = percent (%)
* P = (.10

** P = 0.05

0.005

x
»
»
-0
1
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Visceral Abnormallties: Hydronephrosis and hydrouretor
woro obsuerved more froquently in all dose groups when
compared to controls (sce Appondix 3; Rogisfranf’s Tablae
6) and may be consideraed a fatotoxlc affect,

The rate of dovelopment of tho renal system Is highly
variable In rats and tho observation of hydronephrosis
and or hydrouretfur may bo a condition which may be
complotely rusolved by woaning. Howover; without tho ..
tha perspective of historical control data, the
significancoe of thesa vlsceral abnormalities cannot ba
adoquatoly asses sed. -

Teratogonic Effects: No major fetal malformations weorwe

roported in this study. Again, no historlical control
data were availabe to assess whether the lo# spontanoous
inctdonco roported is within tho normal variation and
range for this strain ot rat. Therefore, as previous!ly
mentionod, historical contro! data are requested.




APPENDIX 1: Terminology and Definitions




Command. fox ceyiew

Page is not included in this copy.

pPages i&g through f£7 are not included in this copy.

The material not included contains the following type of

information:

Identity of product inert ingredients

Identity of product impurities

Description of the product manufacturing process'

Description of product quality control procedurgs

Identity of the source of product ingredients’;

Sales or other commercia%/financial information

A draft product label

The product confidential statement of formula
formation about a pending registration action

FIFRA registration data

The document is a duplicate of page(s)

The document is not responsive to the request

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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HEMICAL: FMC 57020, Command.
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Borders, C. K. and C. M. Salomon.
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1. QQHQL!&.{QLLS_

A. The adult rat NOEL and LOEL were 1000 and 2000 ppm, respectively,
based on compound-related effects on parental body weight, food
consumption, clinical signs, organ changes and ferttlity indices
at 2000 and 4000 ppm, .

The NOEL and LOEL .for the progeny were 100 and 1000 ppm. respec-
tively, since adverse effects fincluding decrease pup viability,
reduced survival, decreased body weight, and potentially severe
malformations were reported at 1000 ppm, and above.

B. This study is classified CORE Minimum.

8. RECOMMENOATIONS:

It would be usefu) for the testing laboratory to fully examine the
malformed pups to determine the severity of their reported
malformations, and to assess {f these pups have .any additional
visceral and/or skeletal defects.

Jtems 9 and 10 - see footnote 1.

17, MATERJALS AND METHODS (PROTOCOLS):

A. Test material, dose levels, and route of administration: The
test material used 14n this study (FMC 57020 technical) was
described as an amber-colored product consisting of 88.8-91.4%
active ingredient. Except for chemical safety data, no additional
information on the test material was provided to the testing
laboratory by the study sponsor. The test material was mixed

_with Purina Certified Rodent Chow #5002 to produce corcentrations
of 0-{centrol), 100, 1000, 2000, or 4000 ppm. Whenever possible,
diet mixtures were prepared every week.

B. Test animals and experimental design: A total of 133 male and 151
female CD rats were obtained from Charles River Breeding Labora-
torles for this study. Following a 12-day acclimatization
perlod, 25 males 3nd 25 females were randomly assigned to each
one of the S groups coemprising the Fp segment of this study.
The Fg parents were mated to produce the Fy,; generation.
Seven days after the completion of the Fy, weaning, each Fy
male was paired with another Fg female to produce the Fyy
generation. The process was repeated once again using 25 male
and 25 female Fyp parents to produce the Fy, and Fyy
generations. All animals received thelr corresponding diet

10nly items applicable for this review arz included.
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mixtures from the initiation of the study. until sacrifice. The

~diets and water were available ad libitum.

Animals 1in the Fy

generation consumed their corresponding diet for eight weeks

prior to their first mating,

first mated after 11

Fn

Fp. dosing starts
- B weeks

Fo first mating starts
Fo first mating ends ...

e s s 0000

Fé'secénd mating stérts

..........................

weeks of diet consumption.
schedule is represented in the foliowing flowchart.

1st

whereas the Fy generation was

The study

2nd Generation (Fo)

Generation (F1)

birth starts
birth ends

lactation ends
birth starts

birth ends

lactation ends

11 weeks

.......................... Fip first mating starts
.......................... Fip first mating ends.. Faa birth starts
.................................................... Faa birth ends
.......................... Fip second mating starts

.................. Ceresteeeienesaaiisseeisaaenas.aas Fpa lactation ends
............ wetessacnaes... Fp second mating ends Fop birth starts
..................................................... Fop birth ends
................................................ ... Fop lactation ends

..................................................... Termination of study
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Measurements and . observat1ons- The connéntr&tion of the test

‘ “article in the diet mixtures was analyzed at monthly intervals,

and the percentage of active ingredient in the test article was

- - determined by analytical-assays every three months.

Body welghts of all parental animals were measured and recorded
once weekly during the premating period. In addition, females
were weighed on gestational days 0, 6, 15, and 20, and on
Jactation days O, 4, 7, 14, and 21, Tcrminal body weights were
obtained for all an!nals prior to sacrifice.

The food consumption of parental animals was determined at weekly
intervals during the premating period only. Parental animals
- were observed at least twice daily for overt signs of toxicity
and to determine their health status. Females were allowed to
give birth, and to nurse thelr litters for 21 days Mathers and
their pups were observed dally.

On the day of birth, 1litters were examined to determine the
viability, number and sex of the pups. The number of live pups
was subsequently determined on lactation days 1, 4, 7, 14, and
21. On lactation day 4, litters {n excess of efight pups were
randomly reduced . to four males and four females, whenever
possible. Body weights and sexes were recorded for all Tive pups
on lactation days O, 4, 7, 14, and 21. Litters were examined
daily for mortalities and signs of abnormal behavior. ODevelop-
mental abnormalities were assessed at birth and on lactation
day 21. :

Progeny from the Fy, and Fp, generations were sacrificed and
discarded at weaning, except %or animals exhibiting developmental
. abnormalities. Abnormal -animals were subjected to pathologic
examination. One male and one female were selected at .random
from each Fyy and Fpy litter at weaning and examined grossly
for patho]og}c changes. A total of 25 males and 25 females were
randomly selected from each treatment group at the completion of
the Fyp Titter weaning . These animals were later mated to
produce the F, generation. A1l animals which appeared normal
and were no ?onger needed for the study were sacrificed and
discarded. Animals exhibiting abnormalities were retained and
examined. '

At necropsy, the weights of brains, hearts, kidneys, livers, and
ovaries or testes were obtained. Samples from vaginas, uteri,
ovaries, testes, seminal vesicles, prostates, kidneys, "livers,
and other organs appearing to be abnormal were retained. In
addition, histopathologic examinations were conducted on samples
nf ovaries, uteri, vaginas, testes, prostates, seminal vesicles,
and other organs appearing abnormal.

The materials and methods section of the study report is inciuded
»1n Appendix A of this review.
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REPORTED RESULTS:
Test Material: AnéIytica] déterminatiods of~'tést‘ material
concentrations in the test dlets indicated that the diet mixtures
were within t10% of the target concentrations.

B. Parenta1 Eff ts:

Mortality: The test material was not assoclated with

increased incidences of parental mortality.

Body Weights: The study authors 1nd1céted that no compound-

related reductions 1in body weights were noted in either FO
“or Fy males during the. pre-mating period. . However, 3“'

and F] females from the’ 2000 and 4000 ppm dosage groups ha
statistically significant reductions in premating body weights
and body weight gains compared to controls (Table 1). These
females also had statistically significant reductions in body
weights compared to controls during the gestation and lacta-
tion perfods of the Fy5, Fyps Foa. and Fyy litters
(Table 2). , : « .

Food Consumption: The pre-mating dietary intake of males in
the dosage groups was similar to that of concurrent controls
except for the statistically significant reductions noted in
Fo males from the 4000 ppm group during week one, and in
Fy males from the 2000 ppm group during week eight; however,
the study authors did not consider the food intake reduction
among Fy males to be compound related. Statistically

" significant reductions in food consumption were noted during

several pre—mating weeks among Fg and Fy females from the
2000 and 4000 ppm groups {Table 3).

Test Material Intake: The data from the study report
indicate that the calculated intake of test material for all
groups of Fy males and females was roughly twice that of
the corresponding Fg groups during the first two weeks of
dosing. The consumption of test material was similar among
corresponding Fp and Fy groups. in the latter part of the
pre-mating period (Table 4). ‘

,C11n1ca1,0bservations. Increases in the incidence of urine-
-soaked and/or yellow-brown stained fur among the Fy and

fq females from the 4000 ppm groups were the only antemortem
flndings noted.

#eproductive Parameters

]
7.

Fertility Indices: The percentage of mated females which
were 1identified as pregnart was decreased only in the
4000 ppm group of the Fyp generation. The fertility
vndices of all other groups and generations were not affected
(Table 5).

e
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TABLE 2. Group Mean Values for Maternal Body Weight (g)
o in Rats During Gestation and Lactation Periods

B

Litter Gestation Day ' _Lactation Day

Genera- Dose _ , o

tion (ppm) 0 6 15 20 o 4 1 % 2
Fla 0 277 303 336 391 307 309 319 344 3R

100 276 300 335 - 332 304 310 ¢ A6 344 326

100 37 336 368 433 346 345 346 . 370 354
1000 310 N 365 43} 344 346 350 364 362
2000 288> 305> 339 401 314 320 326 345 342
4000  285* 300**  333**  393* 316 316% 325 342 3N

® Statistically different from control value (
** Statistically differeat from contrel value {

o
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TABLE 3. Group Hun Values for Parents! Food Consmpﬂon (mg/an!mal/duy)
’ In Rats During the Pre-mating Perlod

Pre-mating Yeek interval

Parental - Dose _ -
Generstion (ppv) | 2 3 4 5 6 7 - 8 9 10 "

Fo Meles o ma ;7 37 262 W5 B3 266 W A o —
0 3.9 32 W4 24 W3 W5 W0 20 2T - —
1000 23.8 ‘24.74 6.4 253 288 282 2270 270 27 - -
000 226 243 254 253 83 29 B9 %4 B9 —  —

4000 19.9%% 24.4 25.8 26.7 28.6 28.0 26.4 26.5 26.% - —_

e W e W e W M o S W W e K e A M SR e e MM s MR SR W AL W W M TR MM MR MR G M MR TR M e R W e W e e M R a ae W e w e e W

Fo Females O 6.6 19.4 20.0 18.8 20.1 21.6 20.0 9.1 8.4 — -—
100 7.6 18.5 21.3 20.2 22.5 22.2 20.8 20.8 19.9 — —
1000 15.4 17.6 19.4 19.3 20,7 20.} 20.0 19.9 19.5 - —

2000 11.5%% 7.5 17.00  17.8 19.0 18.8¢ 17.5 17.0 16.9 - - B

Fy Males 0 19.2 24.8 25.7 26.2 26.9 27.6 27.i 28.6 28.5 9.4 28.0
100 21,0 26.0 26.7 28.2 26.8 28.4 27.3 28.7 8.9 29.3 27.6
1000 20.0 25.2 25.7 25.3 6.1 27.0 28.2 28.6 28.5 27.3

2000 i7.8 23.8 24.8 5.7 26.0 25.3 25.8 25.8¢  26.6 27.2 26.1

Fy Fomales 0 15.6 18.4 17.6 19.1 18.8 19.0 |8.0~ ) I_9_,5k - 29.2 19.4 18.2-
100 16.8 19.2 19.2 21.0 19.6 20.3 19.2 20.4 20.6 19.9 19.6
1600 15.4 18.1 17.4 18.2 18.6 19.2 19.1 19.5 19.2 18.7 8.6
2000 13.7¢  17.4 16.1 17.2 17.0 16.6%% (7.0 16.82  |7.1%* (8.0 16.8

4000 14.2 17.5 16.3 ‘l7.6 16.8 17.0%% (6.7 16,8 16.5%* 17.8 16.5

* Statistically differeant from control value (p < 0.05).
% Statistically different from control value (p < 0.01). 5

9 ‘ - g@§

L)
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TABLE 4. Calculated Group Mesn Values for Parentsl Test Materis! Consumption (mg/kg/day)
in Rets During the Pre-mating Pgriod , )
: Pre-mating Week .~
Parental  Dose :
Generstion (ppm) ! 2 3 l‘ 5 6 7 8 .9 10 i
Fo Hales 0 — — -— — - — -— -— -— -— -—
100 8.6 7.6 1.9 X 72 69 65 60 59 - -
1000 85.8 78.0 15.7 67.4 72.2 67.0 6l.6 38.6 57.6 —_ -
2000 163.5  1%8.3  149.7 138,01 145.5 136.2 ) 121.6  119.1 13 -— —
4000 287.9 317.8 301.3 289.5 292.4 271.9 246.4 é56.0 229.1 -— —
Fo Females 0 =  — = = = = = = =~
100 9.9 9.5 9.9 8.9 9;4 8.9 8.0 7.8 - 7.3 — -—
1000 86.7 90.4 9i.1 86.4 89%9.3 82.9 79.2 76.6 72.8 -_— —
2000 130.8 187.6 169.8 168.} 173.4 165.5 149.6 14).2 1355 - _
4000 158.2 372.4 318.2 339.7 333.2 348.1 293.0 279.5 286.8 — —
Fi Males 0 - —_ e — — — -— _— —_ _— -—
00 - 135 2.2 10.0 9.0 7.6 7.5 6.8 67 &5 6.4 5.8
1000 131.0 120.2 97.8 81.9 76.7 75.0 68.6 66.3 65.4 62.6 58.1
2000 248.3  241.1 203.0 176.8 159.6 14).7 136.3 126.5 126.6 123.9 115.}
4000 537.4 498.4 404.4 361.6 318.9 301.9 272.7 251.3 260.3 247.4 228.4
Fy Fmios 0 — -— —_ — — — — — — — —_—
100 12.9 12.1 10.5 10.3 8.9 8.8 7.9 7.9 7.8 7.4 7.2
{000 119.6 115.9 97.5 92.0 87.3 85.3 80.7 78.0 75.0 70.7 69.2
2000 236.7 245.9 194.7 186.3 171.7 157.0 I53.1 143.5 ~'145.7 146.7 135.7
4000 500.8 491.8 395.2 388.2 345.2 324.8 305.3 292.%1 28l.1 296.8 269.!|
e
10 )
S0V
/
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2. Gestatidn Indices: The percentage:of pregnant females that
- delivered pups was similar for all groups and generations
(Table 5). ‘ ‘ ,

3. Progeny: No statistically significant differences were found
in the mean number of pups delivered per litter, or in the
mean number of viable, dead, or cannibalized pups among all
groups and generations. No differences were reported in pup
survival at days 4 and 21 of lactation for any group or
generation. Compound-related reductions in pup body weight
were noted only in the 2000 ppm group of the Fo, generation,
and in the 4000 ppm groups of the Fy, and Fjyp gererations
(Table 6). o ' :

A few developmental abnormalities were noted among pups in
this study. One Fy, pup from the 100 ppm group had
macrophthalmia. Two Fyp pups from different litters in the
4000 ppm group were abnormal; one had nc anal opening, and
the other had a short, kinked tail. One control pup in the
Fpa generation had a short, hair-iike tail, eand one pup
from the 1000 ppm group 1in the Fp, generation had a
malpositioned tail and dysfunctional h%nd legs., In the Fyp
generation, one pup from the 100 ppm group had anophthalmia;
the same finding was observed in a pup from the 4000 .ppm
group. In a different litter from the 4000 ppm group one pup
had extended hind legs which did not bend at the ankles.

D. Necropsy Findings: The only compound-related effects reported
for the Fn generation were statistically significant - increases
in 1iver-to-hody weight ratios in both males and females from the
4000 ppm groups, and increases in liver-to-brain weight ratios in
males only. 1In addition, the study authors reported a statistic-
ally significant, but not biologically significant, increase in
brain-to-hody weight ratios for Fp females in the 2000 ppm
group. ; :

An dncrease in the 1incidence of kidneys with dilated/distended
pelvis was noted in Fy; males from the 2000 and 4000 ppm
groups. The mean kidney-to-body weight ratio of Fy males from
the 2000 ppm group was decreased, and the-liver-to body weight
ratio for Fy males from the 4000 ppm group was increased. A
statistically significant Increase in 1iver-to-body weight ratios
was noted for Fy females from the 2000 and 4000 ppm groups. In’
addition, female progeny in the F, generation from the
4000 ppm group had decreased ovarian ue1ggts.

13.  STUDY AUTHORS: CONCLUSTONS/QUALITY ASSURANCE MEASURES:

A. The only conclusion presented by the study authors 1is that
1000 ppm of FMC 57020 in the diet is the NOEL for rats under the
present study conditions.
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TABLE 5. Summary of Reproductive Parameters for Two Generations
of Rats Dosed with FMC 57020 :

v Mo | ‘
Litter Dose Mo. Femn. No. Fem. Fertility Litters Gestation Mean No. Born Born
Generation (ppm) - Mated . Pregnant Index Born Index Pups/Litter Viable Desd

0 25 22 88% 21 96% 3 7% 3%
, 100 B 5] 24 96% 23 - 96% 13 96% by 3
Fia 1000 24 22 9% 22 100% 14 95% 5%
2000 .26 2% 9% 24 %% 13 99% 1%
4000 . 24 24 100% L 1c0% 13 99% . 1%
. .0 22 21 %% 20 "% 12 99% 1%
100 2 22 100% 22 100% 14 96% e
Fip 1000 21 24 100% 20 95% 14 94% 6%
2000 i 24 89% 28 96% 13 9% b4
4000 32 2} 66%¢ 20 95% 13 9738 3%
0 24 23 9% 23 100% 13 99% 1%
100 25 24 9%6% 24 100% 13 963 43 .
Fags 1000 25 23 92% 23 100% 13 9% %
2000 24 24 100% 24 100% 14 99% 1%
4000 24 24 100% 24 100% 13 98% %
0 22 22 100% 20 95% 14 100% [¢/9
100 23 22 96% 2 100% 13 9% %
Fap 1000 23 23 100% 23 100% 14 97% 3
2000 22 22 100% 22 100% 14 97% 3%
4000 25 u %% . 24 1003 3 ors®  xb

- :Rovimq's' caleulations indicate 94% viable, and 6% dead.

b .
Reviewers' calculstions indicate 93% viable, 3% dead, and 4% cannibalized when |itter No. AE 4907
(which was completely cannibalized) is included.

*
Statistical different from control value (p < 0.05).
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TABLE 6. “Summary of Group an Sufv1va1 and Body Helghthalues:
During the Lactatlion Period in Two Generations of Rats
Dosed with FMC 57020 ’ ce ’

Pup Body Weight
Generation Dose Pup Survival " Day 4 Day 21
By Litter (ppm) ‘Days 0-4 Days 4~21 Combined Male = Female

0 90% - 99% 9.5 4.5 9.
100 99% 99% 9.9 45.7%%  43.0**
Fla 1000 - 93% 93% 9.1 42.8 39.8
2000 - 95% 90% 8.7 42.0 39.3
4000 99% 97% 9.4 40.0 38.0
0 99% 100% 9.5 41.0 43.9
100 99% 100% 9.9 50.8* 47.3*
Flb 1000 39% 99% 9.6 51.6%%  49,2%*
2000 99% 99% 9.4 47.9 45.0
4000 99% 100% 9.9 48.8 45.7
0 98% 98% g.8 . 46.1 42.8
100 97% 98% 9.2 48.1 45.0
Faa 1000 100% 100% 8.5 4.2 44,1
2000 98% 98% B.1** 44.5 41 .1
4000 96% 9R% 8.7 42.2%* 39, 5%
0 99% 98% 8.8 1 42.8 40.7
100 99% 98% 8.9 45.5 43.2
Fab 1000 99% 99% 8.4 44.5 41.3
2000 92% 97% 8.4 42.8 . 4.0
4000 99%3d 97% B.2%* 85, 38.1

aRcv‘lewers' calculations indicate 95% when litter No. AE 4907 which
was fully cannibalized is included. :

*Statistically different from control value (p < 0.05).

**Statistically different from control value (p < 0.01).
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A statement from the testing laboratory H Quality Assurance

Office was igned and dated on June 12, 1984,

WERS' DISH N AND INTERPRETATION OF STUDY R

pParental Effects: No compound-related effects were noted 1in
either male or female parents at dose levels of 100 or 1000 ppm;
however, animals in the 2000 and 4000 ppm groups showed compound-
related effects which included decreased body weight and food
consumption, and  alterations 1in absolute and/or relative 1liver,
kidney, and ovary welghts. - The study results indicated that
there was an increase in the incidence of dilated/distended
kidneys which were noted during necropsies of males from the
4000 ppm gqroup, and that females 4n_ this group had increased
incidences of urine-soaked and/or yellow-brown stained fur.

The only reproductive index affected was the percentage of mated
females that were pregnant (fertility dndex) 4in the 4000 ppm
level, A summary of these effects is presented {in Table 7.

Progeny Effects: No compound-related effects were noted in the
100 ppm dosage groups. Slight decreases in the percentage of
viable pups born per litter, associated with slight increases in
the percentage of dead and/or cannibalized pups, and statistic-
ally significant decreases in pup body welghts were observed at
the 2000 and 4000 ppm Jevels.

Several of the malformations observed throughout the various
groups (short, kinked, and hair-like tails, macrophthalmia,
anophthaimia, etc.) are commonly reported in reproductive studies
on rats, and therefore may be considered spontanecus. However,
one pup in the 1000 ppm level and another in the 4000 ppm level

had Vi~ . -rnalities (non-functional 1imbs and extended 1limbs
with r= < .. - at the ankle, respectively); 1n addition, one pup
from - 't ppm. leve)l had no ana) opening. Although these
malfe : : o were not statistically significant and did not
occur s ‘-c.~related patterns, causal relationships with the

test comp..  cannot be completely ruled out. A summary of these '
effects 1s presented in Table 7. . . S

The only major differences between the Sntekpretations of
compound-related effects presented by the study authors and by
the reviewers are the following:

1. The decreases in viable fetuses in the high-dose group
presented by the reviewers in Table § were based on our
calculations of 1individual data from the study report. We
included data from Fp, 1itter No. AE 4907 which was fully
cannibalized before the end of lactation day one. The study
authors did not 1include this litter 4n their calculations,
nor did they consider a similar reduction 1in viable Fyy
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TABIE 7. Rovlow;rs' Smri of Compound-Related Effects In Ret Poronfsvomrl bf’rogony

Dose (ppm) :
0 100 1000 2000 4000
I, PARENTS
" Incresssd incidence of mortal ity » - - - -
Decroesed body weight (1.2). - - -~ X
Decreased food consuwﬂon. e - — - x X
Decressed fertility index (3) — _— - — X
Decressed gestetion index (5) - -— - B -
Incressed Incidence of sbortion — - - - -
Prolenged gestation period _ — — - - —
Increased Incidence of dystocia — -— — -~ -—
Incressed Incidence of urine-sosked and/or »
yeliow-brown steined fur — — e -— X
i1 PROGENY
Decrossed no. pups per litter (5) — — — - -
Decreased no. pups born alive (5) - - - - x©
Increased no. pups born dead or cannibalized (5) : — — - — X )
Docreased pup survival (6) - - — X< x°
Docreassd pup body weight (6) - - —_ X X
111, PATHOLOGY
Davelopment sbnormslities In ;:m;.»sb — — x© -— x©
Increased Incidence of dilsted/distendad kidneys
In sduits - ' : ‘. -~ - - - X
Increased liver to body weight ratio In adults ) — - — X 4
increasod liver to brain weight ratio in adults - —_ .- — X
Decreased kidney to body vefféh; ratio In adults - — - X —_
Decressed ovarian weight — _— - — X
'For details see table (from this review) indicated In parentheses.
blnc!udu only malformation that the reviewers considared potentially rulated to the test material. C i

cEffods considered as biologically {ign’iﬂcan‘l‘ by the reviewsrs, but not by the study authors.

15
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fetuses from the high-dose group to be meaningful. As we
indicated in Table 5, these data did-not agree with the study

authors' summary data, or with their conclusions,

. Since Vimb and anal malformations were present oniy in dosage

"~ groups, the reviewers could not rule out the possibility that

The

the test material was teratogenic at levels of 1000 ppm or
above; however, the study authors indicated that the test
materfal did not have teratogenic effects in this study.

Based on the above, we differed with the study authors with
respect to the NOEL for this study _(see .reviewers'
conclusions). '

following study deficlencies were nofedAbylthe’revieuers:

The first pre-mating period of the F ?eneration consisted
of eight weeks of compound exposure. %h s perfod {s consid-
ered to be marginal for male rats. Pre-mating exposures of
11 weeks, such as those implemented in this study for the
Fy generation are more acceptable since they are believed
to encompass most of the spermatogenic cycle in rats.
However, we assess that this deficiency did not severely
compromise the validity of the study since animals of the
Fy generation were more properly exposed.

The study authors indicated that female No, AE 4856 (from the
1000 ppm group) delivered the Fp, litter on gestational
day 30. Since this female's first litter (Fp, generation)
was born within the normal range of gestational days (21-22
days), we did not concur with the authors' explanation that
the 30-day gestation was due to strain variability. Instead,
we concluded that the copulation record for this female for
the Fop generation was missed due to technical error. This
was consfdered a minor deficiency which did not negatively”
affect the outcome of this study.

No method (such as ammonium sulfide staining) was used to
establish the pregnancy status of animals appearing to be not
pregnant during necropsiles. This deficiency may have
negatively affected the validity of fertility indices.

Comprehensive examinations were not conducted on pups
appearing to be developmentally abnormal. In the absence of
acceptable skeletal and visceral examinations 1t 1is not
possible for us to determine the severity of the reported
malformations. This deficiency s particulariy significant
since malformations, which may be severe, were reported (but
were not well described) in the compound-treated groups. In
addition, the absence of thorough pup examinations makes us
question §f additional congenital malformations were present
but not detected. However, the reviewers accept that the
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major purﬁose of this study was not to assess’for potential.
teratogenic effects and, therefore, this deficiency did not
fnvalidate this study.

+

Item 15 = see footnote 1.

16. CB] APPENDIX: Appendix A, Materials and Methods, CBI pp 8-21.




APPENDIX A

Materials and Methods
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page is not included in this cooy.

Pages 687 through ?[ are not included in this copy.

The material not iﬁcluaed contains the following type of
information:
Identity of product inert ingredients

Identity of product impurities

Description of the product manufacturing process

Description of product quality control procedurgs

Identity of the source of product ingredients’:

Sales or other commercia{/financiai information

‘A draft product label

The product confidential statement of formula
nformation about a pending registration action

FIFRA registration data

The document is a duplicate of page(s)

The document is not responsive to the request

The 1nfocmatbon not included is generally considered confidential

by product - registrants.
the individual who prepared the response to your request.

If you have any questions, please contact
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Materials and Methods:

Test Specics: "All éxperimentSHQére'peéiormea‘on adult male'and_
female Sprajue-Dawley rats (Charles River CD). CRL CD(SD)(3r). ;A1)
animal body weights were between 130 to 150 grams when parchased,”™

ANy

Dosage: Unlabeled F¥I 57020 (2-(2-chloropheayl) mothyl-4,4-
dimettyl-3-isorazolidinone) QASfmi<ed'wiLh~14C-labu1eé,?MC
, , . 57020, (Specific Activity = 26,81 mCi/nmol.,) "Marola corn oil
- - was used as the carvicr for all oral dossages of radiolabalod
: ' ~and nonlabeled compound. Distilled {onized water was used as
the carrier for the intravenous (IV) cdose.™.

CL
0 .
i N—CH
CHiN | d
7 N—0

CH;

*Denotes Methylene l4c-labeled

Methods: Urine and core washings'sampléd were added directly
to liquid scintillant (Instagel) for counting.

Fecal samples, lance tissues and organs were homogenized in
water. Measured aliquots of hemogenate were transferred directly

- into combustion cores and processed for combustion. "Other
tissues (gonads, muscles, adipose, spleen, bone, skin) were
combusted directly. Resulting carbon dioxide was automatically
trapped in Oxifluor." : B

“The results of the 14C02 study showed EQat less than 0.01% of
the dosed radicactivity was expired as CO,. All studies wer=
thus performed in metal metabolism cages."

N -~
4§75

il
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Experimental Procedure Fer Single Oral Low Dese: Five male o
ard five female rats wore given a single dose of 5 mg/kg of 1ig-
methylene labeled FMC57023 (in corn oil) by 6ral intudbation.

Urine, feces and cdge washing debris were collected for 7 days
following the dosing. Seven days after dosing, the animals

- were sacriticed and samples of brain, heart, pancreas, leg

muscles, lungs, adipose, spleoen, bone, skin, (washed and shaven)

_ kidneys, liver, genads anld cercass.were analyzed for radioactivity.”

Repcrted Resuits For Single Oral low Dosa: Reportad mean )
percentages of the administared dose recoverad in urine and.
feces are as follows {(Tabla 1):

Table 1: Mean Parcentage Recovery of Radioactivity In Urine
and Feces Folliowing Single Oral Low Dose {5 my/kq),

— —— —— - —_— -

Iime ot Urine ‘ ~ Feces
Sample (hr) : Males Fema'es Males Fcuzales

0-24 - 52.52 54483 28,02 27.94

24-43 7.93 10,72 8.45 9.65
48-72 1.63 1.44 0.95 1.01 Fme
72-168 1.61 1.80 1.29 1.02

Total 63.70 ™ 68,39 38.71 39.62

With regard to tissue residucs "residue values higher than twice
background (0.9 ppb) were dotected in the lungs, spleen, kidney,
liver, blood, skin, hair and carcass." "Total residual radio-
activity varied between 0.083% and 0.179% of dosed radiocactivity
for the females and 0.099% to 0.283% for the males."

Discussion For Single Qral Low Dose: The data‘réported indicate

"that there 1s no sex différences in the excretion pattern of
radiocactivity at the low dose level” (Table 1) over 7 days. 1In
addition no significant tissue residue -was reported.
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Experimental P"occduxo For Single Cral Fxch Docn' "Five ral
‘and five female rais were Ggiven a sinjle dosc of 930 mg/ky !
‘methylene labeled FMC 57023 fiq corn oil) by oral intubation.
Urine, feces and cagc washing debris were collected for 7 days
following the dosing Seven days after dosing, the animals )
were sacrificed and sa ples of brain, heart, pancreas, leg

3 muscles, lungs, adipose, spleen, bone, skin (washed and shaven),

S : kidneys,rlivew, gorads -and carcass wore analyzed-for radioactiviey.”

Q‘.
4
-t

_ ~ :Reportod Results For Single Oral High Dosa: Reported rean
percentages of the administered dose recovered in urine and
feces are as follows (Table 2): ~

i Table 2. Mean Percentage Recovery of Radioactivity in Urine
e and Feces Following Singie 0O:ral High Dose (900 my/k3).

1ime of Urine Faces

fample (hr) Males™  temales Nales Feralos

0-24 . : : 56.83 43.34 - 22.03 4.55%5

24-48 ' 12,23 36.23 7.19 9.23

ey 48-~-72 0.85 1.57 0.54 0.55
{5 f 72-168 . 0.73 _2.26 0.7 0.71
S Total 70.64 b 1 30.47 15.04

With regard to tissue residue, "residue values higher than
twice background (165.6 ppb) ware detected in the same organs
as the low dose, namely in the lungs, kidneys, liver, blood,
skin, hair and carcass.” "Total residual radiocactivity ranged
between 0.108% to 2.432% of dosed radxoact1v1ty for the females
and 0.017% to 0.232% for males. .

Discussion For Single Cral High Dose: The data indicate tha:

females excrete more of the radloactivity in the urine than

males after a single high oral dose (900 mg/kg). 7This does
contrast the rasults seen in the single oral low dese (5 mg/kg).
where excretion of radioactivity is similar for males and females,
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As seen in tha single ~- ° dase study, no significant tissue
residue was observed. - female (Animal No. 1706) had 2.42%
‘of dosed radicactivity in the carcass™; wihlch accounted for the
range of 0.108% to 2.432% of dosed radioactivity in females,
Howzwer, based on the residus data for the other famales, this
animal appears to be an outlicr and of no particular signifi-
cance. : ‘
Experimental Procedure For Intravenous Dose: "Five male and
five femala rats wore given a s.rgie IV dose of 3 mg/xg of 14co
methylene labeled FMC 97020 (in distilled water). Urine, :
feces and caje washing debris were colliocted foar 7 days follow-
ing the dosiag. Scven days after dosing, the animals were
sacrificed and samples of brain, heart, pancreas, leg muscles,
lurcs, adiasnse, spleen, 9one, svin (washed arnd shaven}, kidneys,
liver, gonads and carcass wore analvzel for radicactiviey,"

t Teror:ied mean
percenta"~s ot tne aiminissccered dese reccvered in urine and
f2ces are as Inilow: (Tabla 3):

Repasted Pcvulrs Tor _irtravennis Dose

Table 3, M2an Parcentaje Recovery of Radiocactivity in Urine
and Feces Following Single Intravenous Dose (3 mg/kg).

Time of Urlne Feces
Sample (hr) o Males Females ’ Males Females
0~24 65.49 71.37 . 18 96 ©14.49
24-48 4.26 3.65 2.61 , 2.04
" 48-72 o 0.59 0.50 0.27 0.22
72-168 0.70 0.86 0.25 - 0.31
Total 7:1.04 76.38 22,09 17.06

With regard to tissue residues, "residue values higher than
twice the background (1 ppb) were detected in. the same tissues as
for the oral administration.”

Discussion For Iptravenous Dose: The reported data indicate

that there 1s no sex difference in the excretion pattern of
radiocactivity at the single intravenous dose over 7 days. ' In
addition, sc significant tissue residue was observed.




ﬂh4gpc
-~ '

CExperimeortal frocedure Fer Multinle Oral noqn- “vive male and
five fomale rats wore given 14 dally doses af 5 mg'%3 of non-
ladeled F4C. §702° (in corn oil) followed by a single dose lic-
methylone lahele ! F¢2 57022 by oral intubation. Urine, feces
and cage washing dobris woere cullec&ed for ? days follawing

the dosing. Soven days after dosing, the animals were sacrifi-
ced and sanples of nrain, hears, pancreas, 10 nufg.ﬂs, ange,
adipose, splesn, boen, sxin Cwashoed and shaven), Kidneys,
liver, gonads arnt carcass worae analyzed fer ralioaztivity,"

Reported Rexulte For wygleisls NApral Dese; Repsartel mesn o
percertazes O the adninisterod dese recch.ed in urine and

feces are as followss (Tablq 41

Tahle 4: Moan Percentase Rooow
Loaces Foll ,,w...,_; wale iy

e vy

y of RPadieoactivity In Urine anid
@ Desas {5 vyivg) s

- o ety St e oot e Wb S — . S ER ———————— e S— - —— Ao e M Sacnm =

Time of Urine .- feces
Sa-rle {hr) Males Females Males Females
0-24 o 6R5,12 72.03 15,12 14.45
24-48 10,52 5.05 9.72 5.31
. 48-72 1.06 . 0.87 1.02 0,45
: 72-168 N.56 1.21 N,%9 n,37
Total 77,32 79.16 26,45 20,95

Discussicn Por Multiple Oral Nnga: - The reported data indicate .

that there is no sox difference 1n.the excretion pattern of -
radioactivity for the multiple oral dose over 7 days, In
addition, n> significant tissue residue was obscrved,
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Test Material: Methylene Bicalatalod FUC 57020 (99.8% purity;

Speciiic Activity 26.81 m Ci/nmal) and Neon-labeled
- CFMC 57020 ($9%% Purity).

Citation: wu, J. Motadolism of Mothyleas l4Calahelod £42
57020 in Kats., (FMC Report No, P.08938). June lb», 13
Unpublished report prepared by FMT Corporetion,
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Accession No,: 072318 (Duplicate in 072814)

Revicwed by: Casoliyn Creqgarin, Toxicnlocise
_ Toxicology Rrancn/KED (TS-7€9) A §-$<

Secondary Review: Clint Skinner, Ph,D.
K Section Head -
Toxicology Branch/HED {TS-769)

Core Classification: Accepiéble

Conclusion: There are adequate data presented in this report to
support the conclusions of the investigators. These data show
that "FMC 57020 is readily absorbed, metabolized and eliminated
following administration to rats. Some variance in rate and
extent of absorption, biotransformation and excretion may occur
which may be attributed to sex and/or size of administered dose.”
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"Materials and Method-:.

Test SQgcieS; "all experiments‘were performedvon,adult male and
female Sprague=Dawley rats {(Charles River CD). CRL CD(SD)(Br). All
animal body woights wore between 130 to 150»grams when purchased."

Dosage: Unlabeled FMC 5"020 (2-(2- chloroohenyl) methyl-4,4-
dimetFyl-3-isoxazolidinon2) was mived with ld4C-labaled #¥C
57020. (Specific Activity = 24,81 mCi/nmol.) - “"Mazola ‘corn ofl
was used as the carrier for all oral dosages of radioladbeled
and nonlabeled compound, Distilled ionized water was used as
the carrier for. the intravenous (1IV) dose."

. B "
~ \ LI i*

CL

]
v N — CHw
CHi °h;

C}—’J/ \‘—-O M -

S

*Denotes methylene l4C-labeled

Dose Regime

All doses of radiolabeled and unlabheled compdund were dissolved
in Mazola ¢orn oil, except the 1ntravenous dose which was
dissolved in deionized water. ~

1. Single‘Oral Low Dose - Ten adult rats (5 males and § féﬁales)

.were starved for 18 hours before oral administration of
radioclabeled compound by gavage with an intubation needle
and a svringe., Dosing preparation L (Table 1) was used and
the amount of FMC 57020 dosed was approximately S5 mg/kg of

rat body weight and the total radloact1v1ty dosed was 290
uCi/test animal.
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2. Single Oral High Dose - Ten rats (5 males and 5 females)
were fasted for 18 hours and dosed with preparation H
(Table 1). The amount of FMC 57020 administered was about ,
900 mg/kg of rat body weight and the total radiocactivity W
dosed was ~20 yCi. The rats were treated the same '
as those in low dose.,

3. Intravenous Dose - Ten rats (5 males and 5 femaler) were
‘fasted for 18 hours and anesthetized with ether. Their rear
legs (one for each rat) were shaved and methylene-ld4c FMC
57020 which was previously dissolved in distilled defonized
water (Preparation I, Table 1).was injected into the safenous
vein. 1he amount of dose was anout 3-4 mg/kg of rac body
weight and the total radiocactivity doced was ~20 ,Ci,

4. Multiolo Oral L.ow Doso - Ten rats (5 males and 5 females)
were also Za t¢d tor 13 nours tefors adm:iristration of un-
labeled FYC 537020 in c¢orr o0il by 31vace. The ainmels were
raturned to théir cages and fed 2 normal diet 6 hours
~lacer. The ra:s were given fcod and water ad libitum fcr

"14 days and were dosed dally with the unlabeled compound

in corn oil., Rats were again fested for 18 hours before
administration of the l4c-labeled FMC 57020. Preparation M
(Table 1) was used and the amount of dose was about 5 mg/kg

of rat body weight and Epe total radiocactivity dosed was

about ~20 ,Ci. The rats'were treated the same as ‘.
these in low dose,

SUMMARY f'C)fE‘-SPECIFIC ACTIVITIES FOR VARIOUS DOSE GROUPS*

Specific Activity
Dose Rat. No. mC/mM DPM/ uqg
L 1-10 6.03 - 55783
H 11-20 0.03 302
h¢ 21-30 5.44 50400
M - 31-40 4.60 42548
L: Single oral low dose
H: Single oral high dose
I: 3Single intravenous dose
M: Multiple oral low dose

*This table reproduced from registrant's submission.




FTecal sazples, large tissues and orzans were homcgenized in
water. Mexsured aliquots of hexcgenate were transferred direcily
{qto sozhustlion cores and precessed Tor ccmbusticn.  MOter
tissues (gorads, muscles, adijose, spleen, tone, skin) vere
gombusted diregsly.” ~
"Firsy day (2-2L hr)oand se:snd day (Z4-i3 hr urlne and faces -
were peoled according o dosing level, sampling tize and sex.”
Sxeraction of watatolisles found in urine {Tatle 2) and faces
{Tabla 2! was ccorniucted,
Tatle i Ixtrueclorn Tohieme Topo Sat Unlrnet
il
‘
| L.) Filwer -
2.) EtsAc
N -
EtoAc Aquecus
(1)
1.) B-Slucuronidase
2.) EtoAc
Etodc " Aqueous
(1I) 1.) He/Rellex
2. )EtcAc

EtoAc
{111)

Free (roncorlugated) metakolizles
Inzyere releasei aglycones

AGD released aglycones

Aqueous polar me%abolities

4
Pt et b
<5 4

e we

P

® This Table i3 '

reprcduced frem Registrant

Aquecus .
(1v)

3 sutmission.




- 004628
Urine fra§ti§na I, II, III, vere anaiyzed by'HPLCvaa TLC using

1sotopic dilution or con-chromatography with known metabolite
standards. L '

-

- .

" Table 3: ZIxtractisn Schere Tor Ret Feces®

FECES
1.) MeOH/Acetone
2.) Filter
i B
Filirase Non-Extractatles (PES) -
1 (v)
' L.) Erezocacte o
! 2., TtcAe
]
EtoAC Agueous -
{z)
1.) H+/Reflux
2.) EtoAc
EtoAc Agueous -
(11) (III)

-

i: Organo soluble frec metatolites
II: Acid hydrolyzed aglycones i

III1: Non-organo extractadle residues
IV: Post extraction solids (PES)

* This Table is reproduced from Registrant's submission.
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The proposed méﬁaboliéﬁpathway may be found ‘in Attachment B.

Diecussion (By Au*hor)

"The observed metabolltes are the same qualitatively both in -‘(
urine and feces in all four dosing groups. However, the

observed quantitativo differences between sexes (high dosed

rats) and routes of adniqisrratlon can be sumwarized as follows‘

1. At high dose (>900 mg/kg), excretion (48.4%) was -owest
in female rats in the 24-hour period.- Examining the total
weight of excreta revealed that the amount of feces from
females was suostantially supressed in the flrst day.

2. Total amount of S-hydroxy FMC 57020 was highest in étngle_
oral low dose group but not in multiple oral low dosad group
indicating the pngalbility nf an enzywe {nzuctior affect.

3. Both single cral lowv and high dosed groups gave a high
. percentage of S5-nydroxy FMC 57020 in their feces samplas
especlally in the first day's feces indicazing the possi-
bility of enterohepatic circulation. This possibility was
further enhanced by the fact that less than 1% of the
fecal and urxnary metabolites was unmetabolized pargnt
molecule, ,
. ° B
4. It is reasonable to assume that S5-OH FMC S7020-conjugate
formed in the liver was excreted to gastrointestinal tract
. via bile duct and this conjugate was readily cleaved to 5-OH
FMC 57020 and the excreted in the feces, .

5. In,the multlple oral low dosed group, the amounts of
dihydroxylated, trihydroxylated and dihydrodiol metabolites
were lncreased significantly indicating that an induction
effect on the mixed function oxidase (MFO) (possibility
cytochrome p-450 system) had developed.
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FMC 8331:
(4',5 -dihydroxy-
FMC 57620)

cl
o]

(CH3)2$CNOHC8

COZB

2

FMC 870G8 .
(N-hydroxy-carboxylic
acid) )

. 1
o
cx:iu-—cxz H
l Q
CH3 Q
BO

FMC 37010 °
14y ,8'~dinydrodiol--
5-hydroxy-FMC 57020)

—

c1

FMC 60217 -
(5-hydroxy
FMC 57020)

004628
pP-0898
- 15

/

(.
e ,
.0
pon 3>'Cn-—— cH :—2\}03
l
CH3 Q ’ oH

FMC £7009 -~
(¢',5 -aihydrodioi-
FME 57320)

nn Cl

. 0 .
. “OH

FMC 87011 -~
(dihydroxy-
FMC 57020)
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[
o]

0
Ho'
FMC 87012 -

(4-Hydroxymethyl-
S-hydroxy FMC 5702C)

. 1
)
"
(CH,) ,CHCN=CH -@

FMC 87014
(Benzylidinamide)

o}
CHJ:><C::T"532
CH3 : (o] oH

FMC 77038 -
(5'-hydraxy
FMC 57020)

1
o3 ?—-cn
- HOCH:

o}

FMC 87006 -
(4-Hydrcxymethy:
4C 57020

-~

-
-

Q .
‘ cgmrn-. -

20!1

FMC 658217 .
(Seco~ FMC 3517)

FMC 55626 -
(5-kato FMC 57020)

1 —
o
cHj >CT—CH2

(Cu.} cxé::cx
; 3’2 A
HOCH 5

o

2

CI‘12CH

FMC 87013 -
(N-Hydroxymethyl-
benzy!-1scbutyramide)}

"~ - Cl
o .
CRJ>CT"CXZ @ o
CH3 0 i )
FMC 62667

(4"-hydroxy FMC 57020)




FMC 14791 | FMC 87007 S (

(2-chlorobe \ :
nzoic acid) (Carboxy benzamide)
L Hun;;:er Name Structure
nc 87097 Carboxyberzmide cL
sogeus~{O)
)

2-{{2'-Ch] orophenyl ]Ee‘;.hy’i 3-

FMC 57020 " e .
4.4-dﬂncthy'l-3-1 saxazolidinant o . )
- c43 ) Lt cX 2 .
e U 5 . l
. iy 0

Fuc 14791 2-Chjorobenzofc acid coyH L
(o
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Data Evaluation Record

Chemical: Command

Caswell No: 463D )

Test Material: Methylene l4c-labeled FMC 57020 (99.8% purity;
Sgecific Activity 26.85 inCi/nmol) and Carbonyl
l4c-1abeled FMC 57020 (99.3% Purity; Specific
Activity = 27.98 mCi/nmol)

Citation: Wu, J. Identification of Metabolites In Urine
- and Feces of Rats Dosed With l4c-FMC 57020.
FMC Report No. P-0897, June 14, 1984, Unpublished
report prepared by FMC Corporation.,

- Accession No.: 072818 (Duplicate in 072814)

Reviewed by: Carolyn Gregorio, Toxicologist CﬁG'n
Toxicology Branch/HED (TS-76%9) -18-3

Secondary Review: Clint Skinner, Ph.D. -
Section Head
Toxicology Branch/HED (TS-769)

Core Classification: Incomplete Study

Conclusion: Although this report is incomplete (quantification

of metabolities "will appear in a subsequent report),” the

data presented are adequate to support the conclusions of the
investigations. The data indicated that "FMC-57020 is

extensively metabolized in the rat by a number of hydroxylated
derivatives of the parent chemical, Mono- di- and trihydroxylated
metabolites are formed at various sites on the molecule.”
Additional metabolites are formed by oxidation and opening

of the heterocyclic ring."
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Material and Methods:

Test Species: Youhg‘adult male and female Sprague-~Dawley
Rats (Charles River CD) weighing between 70-90 grams were

used in this study,

Dosage: "FMC 57020, labeled with carbon-14 in the benzylic
Zmeﬁ%?lene-14c FMC 57020, 1) and carbon (carbonyl-ldc-FnC
57020, 2) groups of the molecule were used in this work."

(2) o o €

* penotes Position of l4C-Label.

Dose Regime: "Eight rats (4 males and 4 females) were

administered with a single oral dcse of isotopically diluted
l4c-1abaled FMC 57020 at a 50 mg/kg level. Each rat received

about 20 uCi of radioactivity vielding specific a Jities

of 7196 dpm/ug for methylene~13C. FMC 57020 and 6-.u

dpm/ug for carbonyl~14c FMC 57020. Immediately afte: Ve -
dosing, rats were transferred to individual metal cages. Six

hours after dosing, animals were fed with a normal diet of

Purina Rat Chow."
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Methods: "Urine and feces were collected separately. Urine
was immediately freeze trapped while feces samples were frozen
upon collection., Samples werc subjected to l4c assay and
ultimately were combined into 24 hour composites according to

excreta type and sex and stored frozen (-20°C) prior to
further assay." -

Extraction of metabolites found in urihe {Table 1) and feces
({Table 2) were conducted,

Table 1. Extraction Scheme For Rat Urine*

| URINE l

1) Filter
2) Et0Ac

| AQUEOQUS l )

.U) . 1) 8-Glucuronidase -
Whed -\;CN)&K!D 2) Et0Ac . -
oo |
(11)
AT QLD D Lton ey 1) Sulfatase
2) Et0Ac
1
EtOAc N l AQUEQUS l
nn 1) K*/Reft
‘L\-‘a\m&_ a i ) eTiux
A2t 0 it 2) EtoAc
(1) (v}
LN S RESFLN AN« 2uxt TG [Py WL

* This Table is reproduced from the Registrant's submission.
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Urine fractions i, II. ITI, IV were analyzed chromatographically
(TLC, GC, HPLC) and spectroscopically (NMR, MS). Urine

Fraction V was assayed by LSC.

Table 2. Extraction Scheme for Fecesg*

Homogenate

Feces

MeOH/Acetone
Filter

b4

' Filtrate I

1) Evaporate
2) Etoac

~

AQUEQUS

n
WA . \M‘L‘ﬁ{h\

1)
2)

H+
Et0Ac

(1)

h‘-" M\‘ ‘.““"‘\LC,-L

AQueous ,

(r11)

. Soesexe
s - TAp sl AU T AL

*  This Table is reproduced from registrant's submission

oy
e
g

ot
<o
N



@ R @
.- - 004¢0¢

Feces Fractions I and II were analyzed chromatographically by
TLC. Post extraction solids (PES) on Fraction IV were analyzed
by combustion. Liquid scintillation was used for feces
Fraction III. ' :

Reported Results: A number of products (ca. 12-15) were

detected In excreta of rats administered 1l4C-FMC 57020" (See
Appendix A for identification and discussion). "Further
delineation on the magnitude of each product will appear in a
subsequent report."” This subsequent report has not been received
at this time. h

Discussion (By Author): Please see Attachment A
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Page is not included in this cooy.

Pages /dﬁ7 through /Ag are not included in this copy.

The material not iﬁcluaed contains the following type of
information:
Identity of product inert ingredients

Identity of product impurities

Description of the product manufacturing process -

Description of product quality control procedurgs |

Identity of the source of product ingredients’f

Sales or other commercia{/financial information

A draft product label

Thg product confidential statement of formula
nformation about a pending registration action _ oL

FIFRA registration data

The document is a duplicate of page(s)

The document is not responsive to the request

The information not included is generally considered confidential

by product - registrants. If you have any questions, please contact

the individual who prepared the response to your request. gﬂggg
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TEST MATERIAL: FMC 57090 (Command).
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.~ CONCLUSIONS:

Under the conditions of the assay, FMC 57090 induced greater than a
two~fold Increase in revertant colenies in S. typhimurium strains
TA1535 and TA100 with and without metabolic activaticn; however, this
increase was only at the highest dose tested (15,000 ug/plate).
Since this two-fold increase was not accompanied by a dose-response
effect, the mutagenicity of FMC 57090 1s assessed as a presumptive
positive. -Thereforé, the study is inconclusive.

8. RECCMMENDATIONS:
We recommend that the assay be repeated at 5 or 6 dose levels between
1,000 and 15,000 ug/plate to verify the cytotoxicity range and to
validate a potential linear mutagenicity dose response.

9. BACKGROUND: Not applicable.

10. DISCUSSION OF INDIVIDUAL TESTS OR $TUDIES: Not applicable.

11. MATERIALS AND METHODS (PROTOCOLS): . See Appendix A.
A. Materials and Methods: .

1. FMC 57090, Lot No. E2383-65, a crystalline compound, stable
at room temperature, with a purity of 99%. The test material
was diluted in dimethylsulfoxide to final concentrations of
185.2, 555.6, 1667, 5000, and 15,000 ug/plate.

2. The following strains of Salmonella typhimurium were used:
TA1535, TA1537, TA1538, TA98, and TA1Q00. The method employed
was the Ames mutagenicity assay!, with and without
metabolic activation.

B. Protocol:
See Appendix A.
12. REPORTED RESULTS:
A, Toxicity Assay: The test material was solubilized in dimethyl-
sulfoxide (OMSO) to yield a stock solution of 100 mg/ml. The

stock solution and five ten-foid dilytions (0.1, 1.0, 10, 100,

and 1000 ug per 0.1 ml) were used without metabolic activation

by rat liver 59 in the cytotoxicity assay.
YAmes, B.N. et al. Mutation Res. 31: 347-364, 1975.




@ ® (04628

The authors reported a 2.3 fold increase in revertant colonies
after a 48 hr  incubation with TA100 at the highest dose
(1000 ug/plate). Since no toxicity was exhibited at this

" dose, the highest dose selected for the mutagenesis assay was
increased to 15,000 ug/plate.

B. Mutagenesis Assay: Five doses, 0.1 ml containing 185.2, 555.6,
1667, 5000, or 15,000 ug of the test material were plated in
triplicate with each of the five Salmonella tester strains.
After a two day incubation, there was a significant increase in
the number of revertant colonies over the solvent control at
15,000 ug’plate in strains TA1535 and TA100--with “and- without
metabolic activation (Table 1). The test imaterial did not induce
a significant increase in the number of revertant colonies over
the solvent control in strains TA1537, TA1538 or TA98 at any dose
level assayed with or without $9 activation.

TABLE 1. Salmonella/Microsomal Assay of FMC 57090

Dose/ 9 Strains/Revertants/plated
Substaice Plate Activation TA1535 TAI100
DMSO 100 pl - 22 105
+ 15 99
FMC 57090 15,000 ug - 16 221
+ 43 . 330

average of triplicate plates.

The numbers of revertants of the negative and solvent controls
for edch tester strain were within an acceptable range relative
to published datal, and that the nositive controls demonstrated
that the test system had an appropriate level of sensitivity
{Table 2).

17 STUDY AUTHOR'S CONCLUSTONS/QUALITY ASSURANCE MEASURES:

A. The authors concluded that while the test material caused a
significant increase in revertant colonies of strains TA1535 and
TA100 with and without metabolic activation, “this response was
limited to the highest concentration, therefore the mutagenic
potential, 1{f any, of the test material could not be fuylly
characterized.® :

B. A quality assurance statement was present, signed, and dated
October 21, 1983. ’

TAmes, B.N., et al. Mutation Res. 31:347-364, 1975.
. 4
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TABLE 2. Control Results Used in the Assay of FMC 57090

& Dose/ S9 - Strains/Revertants/plate’.
@b ubstance plate Activation TA1535 TA1537 TA1538 TA100 TA98
'jleative (Bacteria) . )
Xontrol 100 wl - 23 6 12 106 19
weative (S9)
gLontrol 100 1 + 22 8 32 120 37
vent .
g OMSG Controly 100 wul - 22 5 n 105 25
+ 15 S B 28 99 - 33
S itive Controls :
FRRNNGD 5 ug - 1789 2321
5 ug + 502 2228
75 wug - 638
5 ug + 210
50 ug - 1415 1942

5 ug * : 1937 o - 2108

;erage of triplicate plates
ethyinitronitrosoguanidine
aminoanthracine
aminoacridine

nitrofluorene
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16.

® @  oo46es

REVIENER‘SkDISCUSSION'AND INTERPRETATION OF STUDY RESULTS:

A.

The results indicated that all the tester straihs were capable of
giving a positive response with and without S9 activation. The
number of revertant colonies in the negative and positive controls

were within the expected range relative to published values!.

Although the test material induced a two-fold increase in revert-
ant colonies in strains TA1535 and TA100, this positive response

-was reported only at the highest dose tested. According to the

authors' evaluation criteria, for a test material to be considered
mutagenic it must give a positive dose response over three con-
centrations, and the smallest of these increases in revertants
should be equal to twice or more than the number present in the
solvent control. Hence, the potential mutagenicity of FMC 57090
was inconclusive (equivocal). ‘

By our assessment, a two-fold or greater increase in revertant
colonies was demonstrated at the highest concentration in both
strains TA1535 and TA100 (testers are derived from the same
parental strain-G46) with and without S9 activation. This indi-
cates the potential of a mutagenic effect. 0ata from a dose range
between 1,000 and 15,000 ug/plate could verify the. results
obtained for the toxicity and mutagenesis assays.- From this data
we could better assess if the test material induced mutagenicity
within a linear dose response range.

COMPLETION OF ONE-LINER_FORM FOR STUDY: Not applicable.

CBI APPENDIX: Appendix A, Experimgnta] Procedures (Materials and

Methods/Protocol), CBI pp 2-6.

]Ames, B.N., et al. Mutation Res. 31:347-264, 1§75.
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10.

1.
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CONCLUSTONS:

A, Qur conclus1on'1s that FMC 57020. induced weak mytagenic activity

as detected in the CHO/HGPRT point mutation assay in the non-
activated system. While there was no dose response associated
‘with exposure to FMC 57020 in the concentration range of 200 teo
600 ug/ml, there was a statistically significant increase in
mutation frequency observed at -the 600 ug/ml dose in the non-
activated system. It should be noted that this conclusion is in
disagreement with the authors' conclusion.

RgCOHMENQAf}QN§: A repeat assay should be performed using five doses
ranging from 500 to 700 ug/ml of the test material.

BACKGROUND: Not applicable.

DISCUSSION OF INDIVIDUAL TESTS OR STUDIES: Not applicable.

MATERIALS AND METHODS (PROTOCOLS):

A. Materials and Methods:

i.

The test material FMC 57020, Lot No. £1756-146, yas described
as a light vyellow viscous 1iquid of 88.8 percent purity.
The stability of the test material was not determined in the
conduct of this study.

Dimethylsulfoxide (DMSO) was used as the test material solvent
and the solvent control.

The Chinese hamster ovary cells, CHO-Ky-BHy Lot Nos.

" 3-26-82 and 1-23-84, used in this study were originally cb-

tained from Dr., Abraham Hsie, Oak Ridge National Laboratories.

The S9 fraction used for this study was prepared from the
1ivers of Fischer 344 rats induced with Aroclor 1254.

Cytotoxicity Assay: Duplicate cultures of cells, seeded at
5 x 10° cells/T-25 flask were treated for 5 hours with di-
lutions of the test material, with or withcut S9 activation.
Colonies were counted after 7-12 days 1incubation, and cyto-
toxicity determined relative to the solvent control.

Mutagenicity Assay: Duplicate flasks were treated with appro-
priate levels of test material, positive or solveat control,
and with or without S35 activation. The cells were then
washed and incubated in complete medium for 18 hours. For

004405
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mutant selection, the cells were plated at a density of
2 x 105/100 mm plate (5 plates) in hypoxanthine-free medium
containing 10 uM 6-thioguanine. Plates were Iincubated for
11 days and colonies counted. Cloning efficiency was assessed
in hypoxanth1ne-free medium without 6-thioguanine.

6. Ev g]gg;jgn Criteria: The assay 1s considered positive if
there 1s a dose-dependent and statistically significant in-
crease in the mutation frequency relative to the solvent.
The "assay 1s considered weakly positive {f there is no dose
response but one. or more doses causes a statistically in-
creased incidence of mutation frequency.

7. The test method employed was that of Hsie, A.W. et al, Muta-

t}pn Research 86:193-214, 1981,

B. Protucol: Appendix A.

RTED R TS:

Cytotoxicity: Three preliminary cytotoxicity tests on FMC 57020 were
performed. However, the results of only the first and third tests
were reported. The first cytotoxicity test at concentrations from
0.5 to 4991 ug/ml was repeated to include higher dose levels and to
narrow the dose range tested. In the repeat cytotoxicity assay, which
tested 9 doses in_ the concentration range of 40 to 10,250 ug /ml,
it was observed that test doses at 1281 wg/ml and above killed a1l
of the cells. At the 641 ug/ml dose level, the relative cell
survival was 76.1 percent in the nonactivated system and 86.8 percent
in the activated system.

In the cytotoxicity test performed 1in parallel with the mutation
assay, the relative cell survival in the nonactivated system was 8.8,
45.6, 80.0, and 74.4 percent at FMC 57020 doses of 600, 500, 300, and
200 ug/ml1, respectively. In the $9 activated assay, relative sur-
vival was 36.5, 76.5, 93.9, and 91.3 percent at test material doses
of 600, 500, 300, and 200 wg/ml, respectively. Survival i{in the
positive controls was 19.1 and 40.9 percent with 0.5 ul and
0.25 wl/ml EMS (without S9 activation), respectively and 7.0, 35.1,
and 75.4 percent at 4.0, 3.0, and 2.0 pg/ml B(a)P {with S9 acti-
vation), respectively.

Mutaqenicity Assay: The mutation frequency for the solvent control

was 22.7 mutants/]O survivors 1in the nonactivated system and 45.5

mutants/10% survivors in the activated system. In the nonactivated
system, 0 25 wl/m1. of EMS, the positive control, dnduced 700

mutants/108 survivors (0.5 ug/ml test result lost due to contami-

nation). The negative control (untreated cells) and the 500, 300,
and 200 ug/ml  dose 1levels of FMC 57020 had mutation frequencies
which ranged from 23.4 to 29.8 mutants/106 survivors ccmparable to
that of the solvent control. The 600 ug/ml dose of FMC 57G2C in

the nonactivated system had a mutation frequency of 76 2 mutants/10®
survivors (Table 1).

”O'«'L £o¢




In the 59 activated system, B8(a)P induced 254 5,
tants/10% survivors at the 4.0,

respectively.

004623

152.2, and 70.8 mu-
and 2. 0 ug/ml dose levels,
The untreated controls and all test doses of FHC 57020

had mutation frequencies ranging from 19.1 to 55.1 mutants/106 sur—
vivors comparable to that of the.solvent control (45.5 mutants/lo
survivors) (Table 1).

TABLE 1,

Cloning Efficiency (CE) and Mutant Frequency
in the CHO/HGPRT Mutatiun Assay

Nonactivated Activated
Mutants/100 Mutants/10°
CE Survivors CE Suvivors
(%) (X) :
Untreated control 64 23.4 50 26.0
FMC 57020
200 ug/ml 58 29.3 54 35.2
300 wg/ml 57 . 29.8 45 22.2
500 ug/ml 51 28.1 49 55.1
600 ug/mil 42 76.2 47 191
EMS (0.25 u!/m]) 4) 700 - -
EMS (6.5 ul/ml) 2 -
DHSO 66 22.1 44 45,5
B(a)P
2 ug/ml - - 48 70.8
3 ug/ml - 45 152.2
4 ug/ml - 44 254.5

ACylture lost.

EMS = E£thyl methane sulphonate.
B(a)P = Benzo(a)pyrene,

g 0%
‘\ @9 d

ot
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14,

15.

16.

STUDY AUTHORS' COMCLUSTONS/QUALITY ASSURANCE MEASURES:

The study authors' concluded:

"The results of this CHO/HGPRT point mutation assay 1indicate that FMC .. -.

§7020 did not cause a significant response in the frequencies of mu-
tations in the hypoxanthine-guanine phosphoribosyl transferase (HGPRT)
Tocus of Chinese Hamster Ovary Cells., It is therefore concluded that,
under conditions of the assay, FMC 57020 is negative in the CHO/HGPRT
Point Mutation Assay.®

A quality assurance statement dated June 21, 1984 was present with the
report. Protocol Amendments that were associated with amendments/
corrections to the study report were attached in an appendix to the
study report.

REVIEWERS' DISCUSSION AND INTERPRETATION QOF STUDY RESULTS:

OQur assessment of the results is that the authors' conclusion is not
supported by the data. It was noted that the 600 ug/ml dose of FMC
57020 induced 76.2 mutants/108 survivors which represents a greater
than three-fold 1increase over the spontaneous mutation frequency of
22.7 mutants/10° survivors observed with the corresponding solvent
control. This Increase was evaluated for statistical significance by
ocur reviewers using the analytical methods described by the authors

{see Appendix A) and was found to be statistically significant
(calculated p = 0.00012). While the 600 ug/ml dose, the highest
dose tested, was associated with a relative cell survival of 8.8
percent, it may be feasihle to test a somewhat higher dose range rf
FMC 57020. However, by the authors' own evaluation criteria,
FMC 57020 should be considered weakly positive or equivocal, since
the highest dose of the test material induced a statistically
significant increased mutation frequency.

COMPLETION OF ONE-LINER FORM FOR STUDY: Not applicable.

CBI APPENDIX: Appendix A, Methods and Materials, C8I pp. 4-7.

N04eaoc
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APPENDIX A
(Methods and Materials)
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DATA EVALUATION RECORD

STUDY TYPE: Mutagenicity (Bacterial Gene Mutation).

CITATION: Haworth SR, Llawlor TE, Smith JK, et al. 1980. Salmonella/
mammalian microsome plate %ncorporatlon mutagenesls assay. Report on
Study No. 013-679-407-1 prepared by £G and G Mason Research Inst&tute for
FMC Corporation.

AC N_NUMBER: 072067,

%ABQRATORY FG and G Mason Research lnstitute 1530 East Jefferson Street,
ockv Maryland 20852.

TEST MATgh!AL: FMC 57020 Technical, Lot £249-i kFMc Reference AB80-403).
The test material was a slightly viscous, c¢lear, colorless liquid of
unspecified purity.

METHODS:

facterfal Strains: The bacterial strains wused in this study were
histidine-requiring mutants (auxotrophs) of Salmonella typhymurium. . The
“five strains In the test battery were TAS8, TA100, TA1535, TA1537, and
TA1538 which were obtained from Dr. 8. N. Ames.

Preparation of Test Material: The test material, FMC 57020 Technical, was
solubilized in dimethylsulfoxide (DMSO) and diluted at eight serial half-
log intervals for plating in the preliminary toxicity test. The volumes
of test material added to the plating media of the toxicity test were
0.003 41, 0.01 ui, 0.03 ul, 0.1 yi, 0.3 ul, R 1.0 u1,
3.1 %), and 10.0 w1. For the reverse mutation assays, final wvolumes
of 0.04 4y, 0.2, 1.0, 2.0, and 4.0 ), respectively,
were delivered to the plates. C

" Preparation of S9 Mix: The S$9 was prepared from liver slices of male
Sprague-Dawley rats that had been injected with Aroclor 1254, diluted in
corn ol to a cencentration of 200 mg/ml, at a dosage of 500 mg/kg. The
preparation of S9 fraction and the S$9-Mix was done according to the proce-

.dure described by Ames et 31.1  The 59 fractions were aliquotted 1into
small volumes, frozen in ampules and stored in liquld nitrogen. The S9 Mix
consisted of the following components in the volumes iisted in parenthesis:
59(0.10 ml); 0.4M MgCl, (0.02 m1); 1.65M KC1(0.02 ml); 0.044 NADP (0.0
ml); 0.05M Glucose-6-phosphate(0.10 m1); 1.0M NaH,PO;, pH 7.4(0.10 ml}
and Hy0(0.56 ml). The total volume of the mix added to the soft agar
overlay was 1.0 ml.
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Media: Top agar consisted of 8 g/liter of agar and 5 g/liter NaC) which
was sterilized and fortified with 10 m1/100 m) of a sterile solution con-
taining 0.5 mM biotin {1XSA), Bottom a?ar wds Vogel-Bonner minimal medium
£ which was described. by Ames et al.' Nutrient broth used for growing
the overnight cultures of the tester strains contained 25 g/liter of Oxold
Nutrient Broth No. 2. The 10xSA supplement contained 5.0 mM L-histidine
and 0.5 mM blotin, '

Toxicity Assay: The survival of 5. typhimurium strain TAI00 on plates
suppliemented with 10xSA was determined in the presence of the solvent,
0MSQ, and st eight concentrations of the test material which were serially
diluted by half-log factors. The range of FMC 57020 dilutions was from
0.003 to 10.0 y1 per plate, administered by incorporation of the test
matertal {ntn the top agar with the tester bacteria. Toxicity was
detected by a thinning or disappearance of the bacterial background lawn.
The highest concentration chosen for testing was the one which gave a
deteztable reduction 1in spontaneous revertants on the 1xSA fortifiad
plates and/or reduced survival on 10xSA supplemented plates.

Plate Incorporation Assay: Five doses of FMC 57020, ranging from 0.04 to
4.0 yl per plate were tested with all five 3. typhimurium strains, 1.e.,
TA98, TA100, TA1535,. TA1537, and TA1538, with ard ‘without activation by
rat’ liver S9 Mix. In the nonactlivated "assay, S0 u) of the positive
controls, solvent controls or appropriately diluted test material were
incorporated with 50 u! of the tester bacteria in 2.5 ml of molten top
agar held at 45° C. In the activated assay, to 2.0 ml of top agar were
added 0.5 m)} of S9 Mix, 50 u1 of the sclvent, test article, or positive
control chemical? and 50 y! of the bacterial tester strain. The top
agar mixtures, with and without 59 Mix; were vortexed and poured onto the
surface of 25 ml of bottom agar in a 15 x 100 mm Petri dish. After
solidification of the top agar, the plates were inverted and incubated at
37° € for 48 hr,

Controls: The solvent control was DOMSO and the positive control chemicdals
for the tester bacteria in the absence of S9 Mix were as follows: TA98
(10.0 ug/plate 2NF); TA100(0.04 41 1,3-PS); TA1535(0.04 w1l 1,3-PS);
TAYS37(75 wg 9-AA); TAYS538(10.0 ug 2-NF). The positive controls in
the resence of S99 Mix were TA98(1.0 ug 2-AA)3 and  TAY00(1.0 wg
2-AA)Y.  There were no positive controls used concurrently for strains
TA1535, TA1537 and TA1538 in the presence of 59 Mix.

]Ames BN et al. 1975. Mutation Research 31:347-364.

2Positive contrels: 2NF = 2-nitrofluorene; 1,3 PS = 1,3-Propane Sultone;

- 9AA = 9-Aminocacridine.

3ZAA = 2-aminoanthracene.
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RESULTS:

The preliminary cytotoxicity assay showed that FMC 57020 gave normal
background lawns at doses between 0,003 41 and 3.1 i per plate;
background was greatly reduced when 10 uyl/plate of the test material was
applied. The TAI00 revertants/plate were not appreclably affected in this
same concentration range; however, at 3.1 ul/plate of the test material
the viable count plate was 28 percent of viable count obtained with the
solvent control, and at 10 p)/plate no survivor could be detected in the
*appropriately diluted TA100 culture on 10xSA supplemented plates.®

For strain TA98 1in the presence of S$3-Mix, the averdge revertants per
plate were: . DMSO(44 ¢ 3); FMC 57020 doses  0.04 u1(39 ¢ 0)%;
0.2 W) (42 2 10), 1.0 u1{36 £ 7), 2.0 w144 ¢ 1), and
4.0 p1(17 £ 5), For strain TA98 in the .absence .of. S9, .the average
revertants per plate were: OMSO (39 ¢ 5); FMC 57020 doses O©.04 4
(40 ¢ 9), and 4.0 u1(3 ¢ 3). . , :

For strain TAI00 1in the presence of S$9 Mix, the average revertants per
plate  were: DHSO{96 ¢ 3); FMC doses 0.04 (90 + 1), 0.2 ul
(99 £ 12), 1.0 p1(90 ¢t 10); 2.0 y1(74 ¢+ 4y, and 4.0 ul
(27 = 5). for strafn TAI00 1{in the absence of S9-Mix, the average
revertants per plate were: NMSO (134 ¢ 9); FMC 57020 doses
0.04 p1{128 : 9), 0.2 u1(113 + 14), 1.0 pl (93 ¢ 3),
2.0 u1(89 £ 5) and 4.0 w1(22 + 4).

for strain TA153% 4n the presence of $9-Mix, the average revertants per
plate were: DMSO(10 ¢ 1); FMC 57020 doses 0.04 u¥(9 £ 2), 0.2
(10 £ 5), 1.0 w¥(9 * 1), 2.0 ui(7 £ 2y, and 4.0 p1(2 ¢+ 2).
For strain TA1535 {n the absence of S9-Mix, the average revertants per
plate were: QMSO(19 + 7), 2.0 »1(18 + &), and 4.0 ui(6 ¢ 3).

For strain TA1537 in the presence of S9 Mix, the average revertants per
plate  were  DMSO(9 = 2); FMC 57020 doses  0.04 (7 & 33}, 0.2 ul
(8 + 2}, 1.0 i (7 ¢ &), 2.0 (6 £ 1), and 4.0 il
(Y £1). For strain TA1537 in the absence of S9 Mix, the average
revertants per plate were DOMSO (10 & 2); FHC 57020 doses 0.04 ul
(10 £ 3), 0.2 ul(8 ¢ &), 1.0 110 £ 2), . 2.0 u¥(11 & 5), and
4.0 ui(2 £ 1), : )

For strain TA1538 in the presence of S9 Mix the a.erage revertants per
plate were DMSO(14 + 7); FMC 57020 doses 0.04 y1(74 £ 5), 0.2 4l
(1% ¢ 3), 1.0 u1(16 £ 3), 2.0 w112 ¢ 4), and 4.0 ul(2 t 2).
For strain TA1538 in the absence of S9 Mix the average revertants per
plate were DMSO(8 + 2); FMC 57020 doses 0.04 41(9 + 3), 0.2 ul
(1Y 22), 1.0 u¥(9 £ 5), 2.0 ul (B + 1) and 4.0 ui(2 *+ V).

The positive controls were run concurrently with each assay wusing a
~mutagenic- chemical selected for strain sensitivity and specificity. The
results were as follows: the averages of revertants per plate in the
absence of S9 Mix were: TASB{10 ug 2NF = 1451 % 262); TAI00(0.04 )
1,3 PS = 891 # 72); TA1535(0.04 y1 1,3 PS = 1159 + 23); TA1531

4Only oné plate.
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(15 b9 9AA = 2576 + 40): and TA1538(10 g 2NF = 2175 % 52). - The
averages of rr =rtants per plate in the presence of S9 Mix were: TA98
(V.0 yg 2AA = 4 1 110) and TAI00(1.0 ug 2AA = 1124 * 52).

DISCUSSION:

From their analyses of the data, the authors and the sponsor concluded that .
FMC 57020 batch E249-1 was not mutagenic elther with or withryt S9 activa-
tion under the conditions used in the Salmonella/mammalian-microsome assay.

Our assessment s that the authors/sponsor have correctly interpreted
- their data, however, the authors failed to finclude a positive control
chemical for strains TA1535, TA1537, and TA1538 in the presence of rat
liver S9. This means that the assay for FMC 57020 was appropriately per-
formed with the required sensitivity level in the absence of S$9 activation
for all five strains, but that the S9 activated assays using strains TA98
and TA100 were the only ones with adequate controls, i.e., the data for
strains TA1535, TA1537 and TA1538 in the presence of S9 cannot be properly
evaluyated. .

The histidine mutation common to TA1538 and TA98 is hisD3052 and the histi-
dine mutation common to TA1535 and TAI100 is hisG46. Strain TA1537 has been
found to only rarely detect mutagenesis not detected by other members of
the Ames tester series. A revised method? suggests that TA1535 and
TA1538 be "removed from the recommended set but can be retained at the
option of the investigator.™ Strain TA97 which carries an ochre mutation
(hisD1242) on a multicopy plasmid and the gene mutation, hisD6610, was
recommended as a repiacement for strain TA1537 which carries the gene
mutation, hisC3076, in order to broaden the scope of mutations detected by
the battery. Therefore, complete data for strains TA98 and TA100 might
provide data that adequately tests for gene mutations detectable by the
entire battery.

CONCLUSIONS:

FMC 57020 was not mutagenic at concentrations between 0.04 to 4.0 ug/
plate in the presence of S3 for S. typhimurium strains TA98 and TAI00
(inconclusive for all other tester strains) and was not mutagenic for all
five tester strains in the absence of S9. ’ .

Ci ASSIFICATION:

Arzeptable for the data on FMC 57020 for all tester sirains in the absence
- 39 activation and for the data on TA98 and TA100 in the presence of S9;
*y«ever, unacceptable for TAIS535, TA1537, and TA1538 in the presence of S9
artivation becauyse positive control chemicals were not used to demonstrate
an ppropriate sensitivity level.

'SF -on, DM and Ames, BN. 1983. mutation Res. 113:173-215.
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DATA EVALUATION RECORD

- S1UDY TYPE: Mutagenicity (in vivo cytoqenetics assay).

CITATION: Putman DI and Moore WA. 1982, In vivo cytogenetic assay of
FMC 57020 technical 1in rats. A report on FMC study AB2-778 prepared by
Microbiological Associates for FMC Corporation,

ACCESSION NUMBER: 072067.

QUALITY ASSURANCE STATEMENT: Present, signed and dated 2/28/83.

LABORATORY:: Microbiological Assoclates, 6221 River Rcad, Bethesda,
Maryland 20816. ' .

TEST MATERIAL:  FMC 57020 Technical (88.8 percent pure} Lot No. £t
156-146-20, FMC Reference AB2-778 was the material tested in this study.
It was described as "an amber semi-viscous liguid with a c¢rystalline
precipitate”. This matertal was assigned the code number T1839. “At the
time of testing, 71839 was descridbed as a viscous amber liquid (at S0° ()."

METHODS:

g Preparation of Test Material

The test material, FMC 57020 Technical, was stored under refrigeration
until the day before administration, “at which time it was warmed over-
night at 50° C to liquify.* The test material was mixed with USP qrade
corn otl, which served as the carrier vehicle. It was administered at
dosages of 1,000, 2,000, 3,000, or 4,000 mg/kg/day in the dose range
finding assay and at 200, 667, and 2,000 mg/ka/day in the cytogenetic
assay. :

Positive Contral

The positive control was triethylenemelamine (TEM) of lot 02031 from
Polysciences, Inc., Warrenton, PA. It was dissolved in sterile distilled
water, )

Animy) Phase

Male Sprague Dawiey rats, weighing 200 to 250 grams were cbtained from
Charles River Breeding Farms, Kingston, New York. They were monitored for
general health, parasites, and various infectious microorganisms, and kept
under quarantine for 10-14 days. Animals used in the study were assessed
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to be in good health prior to fnitiation of the. study. They were housed
in  *an  AAALAC-accredited facility with a controlled environment cof
74 £ 6* F, 50 t 20 percent relative humidity, and a 12 hour light/dark
cycle.” There were three to four animals per cage during quarantine, but
thereafter they were housed singly in autoclavable plastic cages with wire
.11ds and contained hardwood chip bedding. Water and certified labora-
tory rodent chow were provided ad libitum.

Using a random number table, five animals each were assigned to five groups
{(three treatment qroups, one positive control group, and one vehicle con-
trol group), appropriately tagged, and identified {individually. Each
animal received by gavage either the vehicle or a formulated test material-
vehirle mixture at a volume rate of S5 ml/kg/day for five consecutive
days. The positive control, TEM, was administered by a single |ip
injection of 0.5 mg/kg at one day prior to sacrifice. In the preliminary
toxicity assay, the treatment levels of T1839 were 1000, 2000, 3000 and
4000 expressed in mg/kg/day; a corn oil vehicle control group was
included. In the assay for cytogenetic activity, the treatment levels
expressed in mg/kg/day were 200, 667, and 2,000 for T1839; 0.5 for TEM;
and corn ol at 5 ml/kg/day.

At an interval two to four hours after the five day dosing regimen was
completed, colrhicine was injected 1p at a dosage of 1 mg/kg to arrest
bone marrow cells in the metaphase stage. The animals were then killed
using carbon dioxide asphyxiation and their femurs were exposed and cut
Just above the knee. Thelr bone marrows were aspirated into syringes
containing Hank's balanced salt solution (HBSS) and transferred to a
capped centrifuge tube containing 5 ml of cold HBSS. After thoroughly
mixing the cells In HBSS, the tubes were maintained throughout the col-
lection period in an ice bath.

Cytogenetic Phase

The bone marrow cell-HBSS mixture was centrifuged at 100 x g for .10 min,
the supernatant fluid removed and discarded, and the cells resuspended in
5 ml of 0.075M KC1 (held at 37° C) and then incubated for .10 min at 37° C.
The ¢ell suspension was again centrifuged and the cell pellet was resus-
pended in fresh Carnoy's fixative. These cell suspensions were held for
30 min, centrifuged, the supernatant decanted, and 5 ml cf fresh fixative
added to each tube. Each tube was capped and stored overnight at 4° C.

Next the cells were centrifuged at 100 x g for 10 min, the supernatant

fluid decanted, and the cells resuspended in approximately one ml of
fixative.. Two or three drops of this suspension were delivered to a glass
slide; the siide was air dried, stained with 4 percent Glemsa and
permanently mounted.

At least three stained slides, coded without regard to treatment group,
were scored for chromatid and chromosome breaks, gaps, fragments, struc-
tural rearrangements, and ploidy using a minimum of 50 metaphase cells
from each animal. For a minimum of 500 cells, the proportion of mitotic
cells was determined and the mitotic fndex (mitotic cells per total
cells x 100) calculated. e
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Evaluation

For each animal the mit,tic 1{ndex, modal chromosome number, types and
numbers of aberrations, and percentage of damaged cells were reporied.
Chi-square analysis was used to ascertafin significant differences between
the number of cells with aberrations 1{n treatment groups and control
groups. Although data for chromatid and chromosoms gaps were presented,
they were excluded from the calculations of the average number of aberra-
tions per ¢2)) and in the tota) percentage with one cr more aberrations.
Pairwise comparisons of the number of aberrations per cell in each treat-
ment group to the vehicle control group were made by using the t-test.
The samples were treated as {independent random entities with unequal
variance and compared to the vehicle control groups for statistically
significant differences. A positive response was a significant increase
(p < 0.05) in the percentage of cells with chromosomal aberrations in any
treatment group relative to the control by Chi-square analysis and also a
significant increase (p < 0.05) relative to the vehicle control by the
t-test. v _ .

Statistical analysis was to be performed on a valid assay in which the

following criteria were met:

1. There were no more than 4 percent of the vehicle control cells
with “aberrations of any type, other than gaps.*

2. The positive control cells had to show a statistically significant

increase (p < 0.05) relative to the solvent control by the
Chi-square analysis.

RESULTS:

Whole Animal Responses

From the preliminary toxicity studies, a high dosage of 2,000 mg/kg/day of
FMC 57020 was chosen for the cytogenetic assay because mortality was
excessive at 4000 and 3000 mgs/kg/day, - 1.e., 5/5 and 4/5 rats,
respectively, died. Although there wer2z no mortalities at dosages of
2000 mg/kg/day and lower, the weight gain of the 2000 mg/kg/day treatment
group was only 90 percent (not significant) of the control group at five
days.

During the cytecgenetic assay, one rat in the 71834 h1gh dosage group died

after two gavage administrations. However, the test material was not

considered the cause of death because no gross lesions were revealed at
necropsy. Excessive salivation was a toxic clinical sign observed in the
2000 and 667 mg/kg/day treament groups.

Qxxogggetic,Resgonses_

The modal chromosome number was 42 for every rat in all groups. The
mitotic index averaged 4.72 in the corr oll-treated animals wversus an
average of Z2.84 in the TEM-treated animals; in the 71839 dosed groups the
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mitotic index (MI) averages were 4.72, 4.84, and 4.64 1.e., not different
“from .each other or the control, at 2000, 667, and 200 mg/kg/day,
respectively.. For chromatid gaps, the averages per animal in each group
were: corn ol (0.2); 0.5 mg TEM (2.6); FMC 57020 treatment groups were
2,000 mg (0.75), 667 mg (0.0), and 200 mg (O. 2)

_ i} The anima!s treated with 0.5 my/ky TEM cach averaged 8 chromatid breaks, 2 ;
fragments, 2.6 rearrangements (all exchange fiqures), and 3.6 severely ‘
damaged cells per 50 bone marrow cells examined. None of these types of
chromosomal aberrations were seen in the corn oil or FMC 57020 treatment
groups in which the same number of bone marrow lells were examined.

DISCUSSION:

The authors concluded that FMC 57020 gavage treatment at 200, 667 and
2,000 mg/kg/day had no effect on the modal cell number on the mitotic
index and did not fincrease the number -of chromnsomal aberratinns over the
corn oil (negative control) treatment animals. However, TEM reduced the
mitotic index and “"induced an average of approximately one aherration per
cell with approximately 15 percent of all cells analyzed containing one or.
more aberrations.® Hence, they concluded that the positive and negative
controls fulfilled the requirement for a valid assay and that “under the
conditions of the assay described in this report, T1839 [FMC 57020) was
negative in the in vivo cytogenetics assay.”®

Our assessment is that the authors conclusions were correct and valid for

the data reported. Although the data showed that FMC 57020 did not cause- 7
cytogenetic damage to the bone marrrow cells and the data supported a i
sufficiently clear interpretation, the results of the statistical analyses

were nct reported. Furthermore, it s noted that although ip administra-

tion of TEM, the positive control, is a commonly accepted procedure, this

route differs from the gavage route by which the test material was

administered.

CONCLUSIONS:

Under the conditions of the assay, FMC 57020 Technical (88.8 percent pure)
did not induce chromosomal aberrations in Sprague-Dawley rats within a
dose range of 200 to 2000 mg/ka/day when administered by gavage for five
consecutive days. The 10% reduction in weight at the highest dose
selected did not prove that the animals were dosed at the maximum
tolerated 1level, and the MIs did not show that the test material had
reached the target cells. However, the range-finding experiment showed
that 3000 mg/kg would have beer an excessive dose. Hence, there would be
1ittle information gained from repeating the study using higher doses.

CLASSIFICATION: Acceptable for male rats only; females were not asssyed.
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DATA £VALUATION RECORD

STYDY. TYPE: Mutagenicity (Unscheduled DNA Synthesis). .

CITATION: Thilager, A, 1983, Unscheduled ONA Synthesis assay of
FMC 57020 1{in Rat Primary Hepatocytes. A report on Study A 83-1036
{T210.380) prepared by Microbiclogical Associates for FMC Corporation,

A N_NUMBER: 072067,

LABORATORY:  Microbliological Assoclates, 1530 €fast Jefferson Street,
Rockville, Maryland 20852.

QUALITY ASSURANCE STATFMENT: Present, signed and dated, 9/19/83.

TEST MAT{R!A!: The test material was {dentified as FMC 57020 Technical
(Tox. Sample) Lot No. E-1756-146-20 and reported to be 8B8.8 percent pure.
It was a yellow liquid at room temperature.

METHODS:

Preparation of test materials: The test material, FMC 57020 Technigal,
was dissolved and diluted in ethanol to the appropriate concentrations
just prior to- use in the assays. The compound assayed at concentrations
of 1.5, 5.0,.1.0, 0.5,-0.1, 0.05, 0.01, 0.005, 0.001 and 0.0005 ul/ml in
unscheduled DNA synthesis (UDS) assay and in the parallel toxicity test.

Preparation of oprimary cell cultures: Adult male rat hepatocyte cell
(HPC) cultures were obtained using a modification ~° the procedure of
Willtams!. Rats were killed by metofane 1inh,lation, dissected and
individually perfused with 0.5mM EGTA solution, and the perfusion
continued with a collagenase solution. After removal of the 1liver and
dissociation of the cells, the cells were counted and seeded into 35 ul
dishes with coverslips. The adjusted viable cells per dish was
5.0 x 10°. After seeding the cell suspension in Williams medium E (WME)
supplemented with 10 perrent fetal bovine serum, 10 mU insulin/ul, 2 mM
L-glutamine, 100 units of penicillin and 100 ug of streptomycin, the
cultures were fincubated at 37 £ 1°C in a humidified 5 percent (O,
atmosphere for ? hours. The cultures were then washed and resuspended in
serum-free medium before use in the assay.

! Witlams, G. 1977.. In Vitro 13:809-817. ; —
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Control Chemficals: ‘The positive control chemical was 2-acetylaminofluorene
(2-AAF) of lot no. H3 from Aldrich Company. 1t was solubilized in ethanol.
The solvent (negative) control was ethanol, ‘

Preliminary Cytotoxicity: Ten . doses of FMC 57020, ranging from N -
.0005 wi/m1 to 1.5 wl/ml were used to treat duplicate HPC cultures ' '
although the authors stated that "Three replicate plates were used for ‘
counting at each dose level.® This treatment was administered 2 hours

after seeding, and eighteen hours later the cultures were washed twice

with Ca** and Mg** free phosphate buffered saline (PBS). The cultures

were then “trypsinized, stalned with trypan blue and counted in a

hemacytometer.* Comparisons of survival in the treated and control groups

were used to determine the relative survival dindices (RSI) by the

following formula: ,

RS] = Viable test cylture cells (Ave.) x 100
Viable solvent control cells (Ave.)

Unschedyled DNA Repalir Assay: Triplicate plates were seeded with
$.0 x 10° HPC/plate and with five decreasing dosz levels of the test
material ranging from 0.10 to 0.0001 w1/ml, delivered from 3 100 x stock - :
solutfon to the plate in serum-free WME. In addition, ethanol treated e

(solvent control) and 2-AAF-treated (2 wg/ml and 20 ug/ml) triplicate
plates were included in the assay. The treatment medium for the UDS assay
contained 10 wCi/ml of 3[H]-thym1dine. The plates serving as parallel
to toxicity controls lacking 3[H]-thym1dine had 2 m1 of the test
material delivered directly to the plate in serum-free WME. Paralle)
“triplicate cultures at each dilution were treated so that the RSI could be

© determined.
After exp. * + 18 hours, the UDS assay cells were washed in serum-free
WME, swe: -« sercent sodium citrate, and fixed in ethanol-acetic aclid
on cov i ‘he "coverslips were mounted with the cells uyp and air
dried. - - cing the slides with Kodak emulslon and storage at 4° (
for Y0 - . - ;ight tight boxes containing desiccant, the slides were
developed ' .. .ak D19, fixed in Xndak fixer and stained in hematoxylin-

sodium acetate-eosin.

Slide Scoring: A colony counter was used tn read the slides "blind";
nuclear grains were counted in 25 cells on each of the three coverslips
per treatment in random areas of the sliide. From each grain count was
subtracted the average cytoplasmic grain count (from three adjacent
nucleus-sized areas) in order to determine the net nuclear counts. 1f the
nuclel were intensely blackened by grains, they were not counted because
this was interpreted as replicative [rather than repair] chromosome
synthesis. Also cells with nuclel exhibiting cytotoxic effects of
treatment, such as irregular shape, disrupted membranes, or diminished
size (< 4.0 mn?) were not counted.
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Data Evaluation and Statistics: If the mean net nuclear count at a glven
dose level was increased by at least five counts over the control, the
result would be considered significant. If a dose-related increase was
observed In at least two successive {increasing doses, the test materis}
was considered to induce & positive response. If only one dose level
showed an fincrease in the mean net nuclear count, the substance was
considered marginally positive., A negative response was considered to be
one in which there was no ®"significant increase in the mean net nuclear
grain counts at any dose level,* ’

RESULTS:

In the preliminary cytotoxicity assay, the FMC 57020, 1t was reported that

the sample had relative toxicities (RT) of 87.0 percent at 7.5 uyl/ml and

13.0 percent at 0.0005 ul/m}. The highest dose selected for the UDS S
assay was 0.10 u1¥/m), at which the RT was 177.2 percent. The relative

survival index (RSI) values for the test material were 2.4, 4.2 and 16.0

at doses of 7.5, 0.10 and 0.0005 ul/m!, respectively. The RY values for

both the solvent control (ethannl) and the untreated control (\mf) were

100 percent and the RS! values for both of these controls were 18.4.

In the parallel toxicity test for the UDS assay, the average RT values of
three replicates of 5 doses of FMC 57020 ranged from B8.6 to 2.6 percent
at the highest dose (0.10 u1/m1) and the lowest dose (0.001 wi/ml),
respectively. The RT values for the controls were: ethano! (0.0 percent);
20 wg/ml, 2-AAF  (57.9 percent); and 2 ug/ml, 2-AAF (32.46 percent).
The RS! values were 22.8, 9.6 and 15.4 for ethanol, 20 ug/ml 2-AAF and
2 wg/ml 2-AAF, respectively.

The study showed that none of the test doses of FMC 57020 caused a
significant increase in the mean net nuclear grain counts of 3 replicate
slides for which 25 nuclel per slide were counted. The solvent control
had a mean net grain count of 0.4 versus net grain counts in the test
material ranging from 0.6 (at 0.00) x1/ml1) to 0.9 (at 0.10 ui/ml).
The mean net graln counts for-the positive controls (2~AAF) at both 20 and
2 wg/ml, were 39.6 and 34.1, respectively. For the WME untreated
control, the mean net grain count was -0.2 after correcting for background.

DISCUSSION:

The author concluded that technical grade FMC 57020 (Tox. Sample) at a
dose range of 0.001 to 0.10 u1/ml did not induce a significant increase
in unscheduled DWA synthesis under the conditinns of the assay. Under the
same experimental conditions, the positive control (2-AAF) at 2 and
20 ug/ml, induced a significant mean net nuclear grain count over the
solvent control (ethanol). It was also reported that the solvent control
values were not significantly increased over the untreated control.

160
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Our assessment 1s that the test material, FMC 57020 Technical, was assayed
by a system that could detect DNA damage by the UDS assay method. The
positive, solvent, and negative control data were 311 within acceptable
ranges and sufficient samples were assayed. The dose range chosen for the
assays was based on a cytotoxicity.-assay which showed that 23 percent of
the cells survived treatment with 0.1 ul/ml of the test material (the
highest dose). Since the dose range included doses where approximately 37
percent of the cells survived, 1t was an appropriate range for testing UDS.

CONCLUSIONS:

Under the conditions of this study, FMC 61020 Technical did-noi induce
unscheduled DNA synthesis. )

QLASSIF]gATLQN: Acceptable.
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DATA EVALUATION RECORD

CSTUDY TYPE: Mutagenicity (feversq{mutatlon,1n‘§g]mgng11§)&

CITATION: Haworth, S.R., Lawlor, T.E., Olewire, S.M., et al. Salmonella/
mammalian-microsome plate incorporatior mutagenicity assay. ~{Unpublished
report No. A84-1273 prepared by Microblological Associates, Bethesda, MO
for FMC Corporation, Princeton, NJ; dated June 14, 1984.)

ACCESSION NUMBER: Mot avallable,

LABORATQRY:  Microbiological Assoclates, 5221 River Rd, Bethesda, MD
20916. ; :

QUALITY ASSURANCE STATEMENT: Present, signed and dated June 14, 1984,

1[ST _MATERIAL: FHC 57020, Lot No. E3376-112, a clear viscous 1iquld with
a purity of 93.4%. e

METHCD:

Bacterial Strain: The following strains of Salmonella typhimurium were

used: TAS98, TA100, TA1535, TA1537, and TA1538. The strains were obtalned

from Dr. Bruce Ames (University of California, Berkeley). Frech broth

cultures of the tester strains, grown overnight at 37° C with shaking,

were prepared from frozen stocks stored in 1iquid nitrogen. On the day of

_ the assay all tester strain cultures were checked for <‘he presence of
their respective specific genetic markers, ‘

Preparation of $9: The S9 fraction was prepared from the livers of male
Sprague-Dawley rats injected 1.p. with 500 mg/kg of Aroclor 1254. The S9
mix contained the follewing:

S9 Mix
S$9 fraction 0.10 m1
0.2 H Mgc12/0.825 K KCY 0.04 ml
0.04 M NADP 0.10 m
0.05 M Glucose-6-phosphate 0.10 ml
1.0HM NaH2P04/k2HP04. pH.7.4 0.10 m
Hy0 ‘ .56 mi
e {
2
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Preparation of Test Material: The test material was diluted in dimethyl-
sulfoxide (OMSO) to final concentrations of 10, 33, 67, 100, 333, 667,
1,000, 3,333, 6,667, and 10,000 ug/plate in the cytotoxicitly assay. The
concentratlons used in the mutagencsls 3ssay were 50, 250. 1,250, 2,500,
and 5,000 pg/plate. .

gontrols: The negative (%o!vent) control was DNSO. The positive controls
are 1isted in Table ),

TABLE 1. Positive Conirol Substances

S9 Concentration
Strain Activation Substances (ug/plate)
TA98 + 2-Aminoanthracene (2AA) 4

- 2-Nitroflyorene (2- NF) 5
TA100 * 2-AA 4

- Sodium azide 5

- TA1535 + 2-AA 4

- Sodium azide 5
TA1537 + 2-AA 4

- 9-Aminoacridine (9-AA) 15
TA1538 + 2-AA 4

- 2-NF - 5

Cvtotoxicity Assay: An overnight broth culture of S. gyphimyrium TAI00
and the test materfal were plated on selective minimal agar plates with
and without S9 activation. The degree of toxiclty was.determined by a
decrease in the number of revertant colonies per plate and/or by the
reduction of microcolontes in the background lawn,

Mutagenesis Assay:A Five dose levels of the test materlal were plated in
triplicate with each of the five tester strains, with and without metabolic
activation. The controls were also plated {a triplicate.

In the nonactivated system 50 ul of each tester strailn and 50 ul of
solvent, test material (at the. appropriate .concentrations), or control
substances were added to 2.5 ml of molten top dagar., 1In the activated
system, 0.5 m1 of S9 mix plus the above components were added to 2.0 ml of
molten top agar. The tubes were mixed then poured onto minima) agar
plates. The plates were allowed to solidify then {incubated at 37° C for

48 hr.

Mutation Scoring: In the nonactivated and activated systems 1.2 - 1.6 «x

108 cells were seeded per plate, with the exception of tester strains
TA98 and TA100, with S9 mix, which were seeded 2. 4 ard 2.5 x 108 cells
per plate, respectively. )

A
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After incubation the number ‘of revertaat colonies Were scored either n
automatic colony counter or manually. Those plates which were not scorec
immediately following {incubation were stored at 4' € until colony scorine
was conducted.

§vglpgt$on Criteria: For each dose level, an average for triplicate plate
and standard deviation were calculated. For the test material to be crn
sidered mutagenic, at lcast.a doubling of the mean number of revertants.
plate had to be observed in at least one strain. In addition, the increas:
had to be associated with a positive dose response. In those instance
where a positive dose response in TA1537 or TAI1$38 was less than three
fold, the assay had to be repeated and reproducible results obtained.

RESULTS:

Toxicity Assays: The preliminary toxicity determination indicated a toxi.
response without S9 activation at the two highest dose levels (6,661 an
10,000 wg/plate) tested. There was a reduction in the number o
revertant colonies with an extremely reduced background lawn. In th
presence of S9 there was a reduction {n the number of revertant colonie
at the three highest dose levels (3,333, 6,667 and 10,000 ug/plate) an
a slight to moderate reduction in the background lawn for the two highes
dose levels. Based on these findings the maximum dose level tu be teste
in the mutagenesis assay was 5,000 ug/plate.

Mutaqenicity Assays: In the mutagenesis assay, the solvent control wa
within an acceptable range and the results of the positive controls con
firmed that the assay had an appropriate Tevel of sensitivity (Table 2).

The S9 activation experiment was repeated because of bacterial contamina
tion of the S9 mix.

Tester strains TA98 and TA100 had viable counts which were outside th
expected titer range of 4 x 109; the values were 4.8 and 4.9 x 109
respectively. However, because all other conditions used to monitor th
tester strains were witain the appropriate ranges, the data generated fro
the two strains were accepted.

Toxicity was observed with the test material at the 5,000 ug/plat
Tevel, since the number of revertant colonies in strain TAS8, TA100, TA1S53
and TA1537 with and without metabolic activation was lower than in con
trols. .- There was alsc a reduction in revertants in strain TA1538 withou
S9 activation when compared tc solvent controls. In addition, there was

moderate and s1ight decrease in the background lawn of microcolonies i
strains TA98 and TA1537, respectively, in the presence of $9 activation.
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TABLE 2. Control Results - Average of Triplicate Plates

Concen, -59 '
Controls ug/Plate Activation TA98 TAI00 TAIS35 TA1537 TA1538

DMSO 50 w1 . 28 108 " 10 23
: - 23 18 23 7 16
Positive
3 : : 2-AA 4 . 3170
;, 2-WF 5 _ 427
= 2-AA 4 . 3087
Sodium Azide 5 - 2100
2-AA 4 . ' C 182
Sodium Azide 5 - 1238
2-AA 4 + ' 312
9-AA 15 - - ‘ 516
2-AA 4 ' 2839
2-NF 5 - 1093
5717
R g
5
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The test material did not cause an increase in revertant colonies over the
solvent controls at doses ranging from 50 to 5,000 ug/plate; therefore,
FMC 57020 (Command) was not considered mutagenic,

PISCUSSJON:

The Ynvestigators concluded that FMC 57020 was not mutagenic with or with-
out metabolic activation. A1l the tester strains including TA98 and 1A100,
which were seeded outside the acceptable range, were capable of giving a
positive response with and without S9 activation. The number of revertant
colonies in the solvent and positive controls was within an acceptable
range relative to historical data.

Our assessment is that the investigators interpreted thelr data correctly.
Strains TA98 and TAI00 were seeded for viable counts at concentrations
higher than the accepted titer 1limit; however, this deviation from the
protocol did not affect the validity of the results.

CONCLUSIONS:
Under the conditions of the assay, FMC 57020 (Command) was not mutagenic

with or without metabolic actlivation at dose levels ranging from %50 to
5,000 ug/plate,

CLASSIFICATION: Acceptable.
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ONCLUSICNS:

A,

Under the conditfons of the assay, ¢MuC QI vas mutagenic for
Salaanella typhimuriym tester strain TAI00. §MC Wl {nduced an
increase in revertant colonles over.the solyent control at dose
levels of 330 and 680 ug/piate, with and without $9 activation.

The results indicated that 311 the tester strains were capable of
giving a reproducible positive respcase with and without metadalic
activation. The numper of.rcve(tan: colonfes in the solvent con-
trol was within 3r 3cceptabie pudli<sheg’ range. Therefore, the
study s acceptadle.

13
RECOMMEANATIONS . WNot applicable.

"BACKGRCUND:  Not applicadle

RISCUSSICY OF INDIVIDUAL TFS37S OR STUNIES: Not applicable.

HATERTSLS AND MITHCDS {P30TCCOLS):

A,

Materdials and Metrhods:

See ippendix 4 for ccrplete details.

v e
1. The test material, frcyNIMM 5t £3177-103-6 was. describes
25 a clear liquic of greater t™an 98% purity. It was stored
3t rocm temperadlure and protected fremn lignt.  The test com-
cound was solubilizes and serfally ¢iluted in OMSO immediately
cefore use 1a.the assay. Ster!iity was cetermined by plating
test material on selectivz meciiw. The stanility under actual .
. sxperimental conditions was not Zetermined. '

2. The Salmonella iyphimuricm siralins used were TA9§, 123100,
TA1535, TA1S37, ang TAlS38. COa the day of the assay, alil
<trains were testes for tne rfs mytation, and the presence of
2«mi0) plasmid was confirted for strains TASB and T2100.

3. {yrotoxicity aof he tes?t mater 3l was 4Jssessed with sirain
TAI00 with and without S3 acti.ztion at concentration levels
from 10 to 10,0CO uo/piate.

vytagenicity was determirad by the methad of ames! with ardg
withoyt S3 activation at leveis of test compound from 17 to
580 wgsnlate.

£a

*taes, B.N.. et al. Mytation 2es. 31: 347-352_ 1375.

3 .
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The evaluation criteria used to assess the test materfal as
mutagenic lncluded a doubling {n the mecan revertants per
plate in at least cne tester strain, and thfs fncrease in
revertants must show 3 dose rcesponse fincrease. For. strains
TA1537 or TA1538 {f the dose-responsive increase is less than
3~fold the responce must be reproducible to consider the test
compound 3 mutagen. ’

Protocal: See Appendix A,

REPORTED RESULTS:

Cytotorfcity As<ay: The preliminary toxicity assay in strain
TA100 shawed a cytotoxic response with and without $9 activa-
tion at the four highest dase levels (1000, 3333, 6667, and
10,000 ug/plate) tested. There was reduction in the number
of revertant colonies and a moderate to extreme reyuction in
harterial bhackground lawns. Based on these findings the
fmaximum dose level. selected. for the mutagenfcity a<say was
680 yg/piate (Table 1).

Mutaqenicity A<<ay- In the mutagenicfity assay. the number of
revertant colcnies In the solvent control for each tester
strain was within the acceptadble published range; and the
positive control chemicals were mutagenic at concentraticn
levels below those used to assay the test:-material. . These
results confirmed that the assay had an appropr?ate }pvel of
sensftivit (Table 2).

//

" The test materia: gave 2 positive ‘response., causing a

STUDY AY

two-fold increase in the mean number of revertants in tester
strain TA100 at 330 and 680 ug/plate with and without S9
activation (Table 3). The test materfal was not mutagenic
for strains TA98, TAa1535, TA1537, or TA1538. B

A,

JTHOE S CONCLUSTONS/QUALTTY ASSURANCE MEASURES:

The duthors concluced from the results that *the Salmonellas
iammalian-Mlicroscme Mutagenicity Assay- {ndicates that under
the conditions of this study, FMC hﬂ.ot No.. £3175-104-5
(MA #72423) did rause a positive response in tester strain
TA100 both in the presence and absence of liver microsomes.®

The quality assurance statement is present, signed, and dateq
May -1, 1983, The study was monitaored at varfous phases
dyring the course of this study (protocol review, treatment
and plating of the cyltyres, draft report, and draft te final
repart). ’ : ’

i

1

-3
oA
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TABLE 1 Preliminary Toxicity Assay with FMC NN

A100 . TA100

Test Substance S9 Activation R_eve'r;tants'lPlatea Background Lawn

Solvent Control

DHSO (50 ul/plate) + 100 Normal
s - 74 .
Fuc N
(ug/plate) '
10 + 89 Normal
.. - 89 -
33 + 100 .
- 2 )
67 + 13 -
- 95 -
100 + 144 .
- 92 .
333 + 194 Slightly reduced
- 132 Normal
667 + 285 Slightly reduced
- 153 *
1000 + 86 Moderately reduced
- 25 .
3333 + 0 : fx:remevy/reducod'
- 0 -
6661 + o -
- 0 -
10,000 + 0 h
- 0 «

daverage of duplicate plates.
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TABLE 2. Solvent and Positive Control Results in Assay witn Fuc N

tl

conc. -89 . ) ,
Test Substance vg/plate Activation TA98 TA100 TA1535  TA1532?  TA1538
Solvent Control:
OMSO (50 ul/plate) 41 96 12 7 24
. - 32 101 24 - 8 17
Positive Control:
2-Aminoanthracene (AA) 4 + 2436
2-Nitrofluorene (NF) L - 672
2-AA 4 2564
Sodium Azide (SA) 5 1754
2-AA 4 + 146
SA S - 1310 .
2-RA 4 . 303
9-&minoacridine 75 743
2-RAA 4 24+3
2-NF 5 - acs
‘a . e
Average of triplicate plates. by
. é_
| 172
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TABLE 3. Salmonella Mutagenicity Assay with FMC [N -

. - o , TA1002
Test Substances $9 Activation Revertants/Plated
Solvent Control
OMSO (50 ul/plate) + 96
- 101
ruc N *
(uqlplate) .
17 N ) + 95
- 124
14 . 1C6
- 1
170 1585
- 1713
340 208
230
680 301
205 -7
2Ce11s densu) was at 0.6 x 108 per plate
Average of triplicate plates.
7
1741
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14, REVIEWER'S OTSCUSSION AND [NTERPRETAT{ON QF STUDY RESULTS:

Our assessment 15 that the fnvestigators fnterpreted tneir data
correctly, and that under the tond!fions of the assay, FMC wds

nutagenic for Salmonslly typhimyriym TA100 at 340 and 640 yq/plate
with and without 59 activation.

15, COMPLET]ON GF ONE-LINER FORM FOR STUDY: Not applicable.

16. CB] APPENDIX: Appendix A, Matertals and Method (Protocols). CBI po.

2-9, 23-32. R
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Materials and Methods (Protocols)
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CONCLUSIONS:

A.

- 004628

Under the conditions of the assay, FHC_T:as mutagenic in
Salmonella typhimurium strains TA153% and TA100 with and without

metabolic activation at dose Jevels vranging from 600 to
10,000 ug/plate.

The results indicated that all tester strains were capatle of
giving a reproducible positive response with and without metabolic
activation. The number of revertants in the solvent control was
within an acceptable range. Therefore, the study {s acceptable.

RECOMMENDATIONS: Not .applicable.

QACKGRouyD: Not applicable.

PISCUSSION OF INDIVIDUAL TESTS OR STUDIES:

Not applicable.

MATERIALS AND METHODS (PROTOCCLS):

A. Materials and Methods:

See Appendix A for complete details.

1.

s
The test material, FMC JSNEN Lot No. E3175-1401 was described
as a cryustalline solid with a purity of > 98%. It was stored
at room temperature with desiccation, and protected from
light. The test materfal was diluted in dimethylsulfoxide

(solvent control) to final concentrations of 100, 500, 2500,
5000, and 10,000 ugsplate.

The following strains of Salmonella typhimurium were used:
TA98, TAI00, TA1535, TA1537, and TA1538. On the day of their
uyse all strains were tested for their ‘specific genotype-

characterization. Strains TA98 and TA100 were tested for the
presence of the pkm 701 plasmid.

Toxicity of the test material was determined with strain TA100

with and without metabolic (S9) activation at 10 dose levels
between 10 and 10,000 ug/plate.

Mutagenicity was determined by the method of 1

Ames' with and
without metabolic activation.

lames, B.N., et al. Mutation. Res. 31: 347-364, 1975.
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5. Evaluation criteria: To be considered . positive a test
material must cause a doubling in the mean revertants/plate
in at least one tester strain and this increase in revertants
must be dese responsive. For strains TA1537 and TA1538 if the
dose-response incréase is less than 3-fold the response must
be reproducible by a repeat assay to consider the test

-~ material a mutagen. : - -

8. Protocol:

See Appendix A.

REPORTED RESULTS:

Cytotoxicity Assay: The test material was diluted in dimethyl-
sulfoxide (DMSO) to final concentrations of 10, 33, 67, 100, 333,
667, 1000, 2333, 6667, and 10,000 ug/plate with and  without
metabolic activation. .

After incubation with strain TA100, there was a two-fold or greater
increase in the number of revertant colonies over the solvent control
with metabolic activation at dose levels of 333, 667, 1000, 3333,
6667, and 10,000 ug/plate; however, there was no reduction in the
bacterial background lawn. Without metabolic activation, cytotoxicity
(a decrease in revertant colonies) was observed, with an exireme
reduction in the bacterial background lawn at the highest dose level
(10,000 ug/plate). There was alsc a two-fold or greater increase
in the number of revertant colonies over the solvent control at dose
levels of 333, 667, 1000, 3333, and 6667 ug/plate.

Based on the results ‘of this cytotoxicity assay, the maximum dose
levels to be tested with and without metabolic activation were set at
10,000 and 5000 ug/plate, respectively.

Mutagenesis Assay: Five dose levels of the test material, 100, 500,
2500, 5000, and 10,000 pg/plate with metabolic activation and 50,
250, 1250, 2500, and 5000 ug/plate without metabolic activation
were plated in triplicate with each of the 5 tester strains.

The following results were noted after a 48-hr incubation: after S9
activation, there. was a two-fold or greater increase in revertant
coionies over- the solvent centrol, in strains TA100 and TA1535 at dose
levels of 2500, 5000, and 10,000 ug/plate and also in strain TA100
at 500 pyg/plate. The bacterial background iawns for all plates were
normal. A two-fold increase in revertant colonies, over the solvent
control was observed in strains TA100 and TA1535 at dose levels of

" 1250, 2500, and 5000 ug/plate in the nonactivated assay. 1ln strain

TA100 at 5000 pg/plate there was a slight decrease in revertants
(892) when compared to the number of revertants (918) at the
2500 ug/plate dose level. There was & slight reduction in the
bacterial background lawn at the 1250 and 2500 ug/plate dose levels
in both strains, and a moderate/slight reduction at the 5000 ug/
plate in strain TA100 and TA1535, respectively (Table 1).

4




TABLE 1.

Results of Salmonella/Microsome:

Assay with FMC

Stréins - -
S9 dpevertant/Plate (Background Lawr)
Substance Activation TA100 _ TA1535 _
DMSO (50 u1) + 99(N) 11(N)
- 122(N) 15(N)
FMC I
(ug/plate)
500 - + 212(N) N.R.
2500 + 905(N) 26(N)
5000 + 1697(N) 39(N)
10,000 + 2659(N) 77(N)
1250 - 511(s1ight) 41(slight)
2500 - 918(s1ight) 44(slight)
5G00 - g92(moderate) 57(slight)

MANUFACTURING PROCESS TNFORMATION IS NOT INCLUDED

aAverage of triplicate plate

N = normal bacterial background lawn.

N.R. =

negative response; no two-fold increase over solvent control.
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The test material did pot induce, at any dose level, a significant
increase in revertant colonies over the solvent control in strains
TA98, TA1537, or TA1538 with or without metabolic activation. In the

_ solvent control, the number of revertants were similar to the values

published by Ames et al. 1 The positive controls induced high
numbers of mutants at levels below the test material concentrations

showing that the test system had an approvriate level of sensitivity
(Table 2).

Strains TA98 and TA]OO had higher viable counts than the expected
cell density of 4 x 109; the values were 4.8 and 4.9 x 109, res-
pectively. However, because all other conditions used to monitor the
tester strains were within the appropriate ranges, the data generated
from the two strains were accepted by the study director.

STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. The authors concluded that, *FMC [EEEEE Lot No. £3175-140-1
(MA%T2476), did cause a positive response on tester strains TA100
and TA1535 both in the presence and absence of metabolic
activation.* .

B. A quality assurance statement was present, signed, and dated
June 12, 1984.

Phases Inspected Date of Inspection

Protocol Review May 17, 1984 : /f/
Preparation of S9 Mix - June 1, 1984 ’
praft Report June 6, 1984

Draft to Final Report _ June 12, 1984

REVIEWER'S DISCUSSTON AND INTERPRETATION OF STUDY RESULTS:

A. The results indicated that all the tester strains including TA98
and TA100, which had cell densities higher. than the acceptable
range specified in the protocol, were capable of giving a positive
response with and without S9 activation. The number of colonies
in the negative control was within the expected range relative to
data published by Ames et a1l -

8.

It is our assessment that FHMC JESENN induced a mutagenic response
in strain TA100 and TA1535 with and without S9 activatior at dose.
levels of 500, 2500, 5000, and 10,000 ug/plate. This ¢ssessment

is based on the criteria that a test material is to be -onsidered

positive, if it induces a doubling in revertants in at least one

tester strain, and that the incrcase is accompanied 2y a dose

response to increasing concentrations of the test materiil.

Vames, B.N., et al. Mutation. Res. 31: 347-354, 1975.

€
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TABLE 2. Positive Control Results in the Salmonellas
Microsome Assay Used with Fnch"-

Strains -
. Revertants/Plate?
Conc. S9

Substance ug/plate Activation TA98 TA100 TA1535 TA1537 TAlS538
2-AA 4.0 + 3153

2-NF 5.0 & - 497

2-AA 4.0 + 2956

SA 5.0 - 1150

2-AA 4.0 + 149

SA 5.0 - 1054

2-NA 4.0 + 479

9-AA 75 - . 944

2-AA 4.0 + 2863
2-NF 5.0 - 1726
daverage of triplicate plates.
2-AA = 2 - Aminoanthracene
2-NF = 2 - Nitrofluorene
9-AA = 9 - Aminoacridine

SA = Sodium Azide

1
201
0
595




15. COMPLETION OF ONE-[.INER FORM FOR STUDY: Not applicable.

16. CBI APPENDIX: Appendix A, Materials and Methods (Protocols), CBI pp.
2-9, 23-32. ' ‘ : .
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CHEMICAL: - FMC 57090 {Common Name: Command).

. TEST MAVERIAL: FMC 57090, Lot No. E3175-104-5, g4 light yellow
crystalline powder with 3 98 percent purity. :

SI1UDY/ACTION  TYPF: Mutégenir!ty: Chinese hamster ovary (CHO)/
hypoxanthine quanine phosphoribosyl transferase (HGPRI) point
mutation assay.

STUDY IDENTIFJCATION: Thilagar, A., Brauninger, R., and Holley, M.N.
CHO/HGPRT mutation assay in the presence and absence of exogeneous
metabolic activation. (Unpublished study No. FMC A84-1188 by Micro-
biological Associates, Bethesda, MD for FMC Corporation, Princeton,
N); dated 7-5-84.) Accession No. 072815,
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CONCLUSTONS:

Our conclusion is that FMC §7090 did not induce mutagénicity at dose
ranges between 400 to 700 wg/ml without S9 activation or 400 to
800 ug/ml with S9 activation in the CHO/HGPRT point mutation assay.

"Although a higher dose (800 wg/mi) in the nonactivated assay could

have been used, the study is acceptable,

RECOMMENDATIONS: Not applicable.

BACKGROUND: Not applicable.

DISCUSSION OF INDIVINUAI TESTS OR STUDJES: Not applicable.

MATFRIALS AND METHODS (PROTOCOLS): (See Appendix A)

A, Materials and Methods:

Y. The test material was Jdentified as FMC 57090, Lot No. E3174%~
104-5 and Jts purity was unspecified. The test material was
dissnlved in acetone at concentrations of 400, 500, 600, and
700 wg/mi without metabolic activation and at concentrations
of 500, 600, 700, and 800 pg/ml with metabolic activation.
Acetone was used 4s the solvent controls for the test
material, : - :

2. The Chinese hamster ovary cells (Lot No. 6-6-83) uysed in this
study were of the line originally obtained from Dr. Abraham
Hsie, Dak Ridge Nationa) Laboratories. '

3.. The S9 fractiod used was prepared from the livers of Fischer
344 rats induced with Aroclor 1254.

4, Cytotoxicity Assay: Duplicate cultures of cells, seeded at
5x10% cells/T-25 flask were treated for 5 hours with dilu~
tions of the test material with and without S9 activation.
Colontes were counted after 7-12 days incubation, and cyto-
toxicity of the test material determined relative to the
solvent control, : '

5. Mutagenesis Assay: Duplicate flasks were prepared and
treated with appropriate levels of test compound, positive or
solvent controls, with and without S9 activation. The cells
were then washed and incubated in complete medium for 18 hr.
For mutant selection, the cells were plated at a density of
2%105/100mm plate (5 plates) 1in hypoxanthine-free medium
containing 10 uM  6-thicquanine. Cloning efficiency was
assessed in hypoxanthine-free medium without 6-thioguanine.

-~

[
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6. Evaluation criteria: The test materfal was considered
positive If there was a dose-dependent and statisticaily
significant increase in the mutation frequency relative to
the solvent control. »

‘T, The test- method 'employed wds that of Hele, A, -W. et al.
_ Mutation Research 86: 193-214, 1981,

B. Protorol: See Appendix A.

REPORTED RESHLTS:

Cytotoxlcity: [n the initial cytotoxicity test with S9 activation,
the relative cell suyrvival was 92 percent at 500 wg/ml, 91 percent
at 250 ug/ml and higher at the lower dose Tlevels. In the nen-
activated system, the relative cell survival was 771 percent at
500 wg/ml, 86% at 250 wg/ml, and higher at the lower dose levels.

In the cytotoxicity test performed in parallel with the mutagenicity
assay, relative cell survival in the S9 activated system was 51, 61,
81, and - 97 percent at FMC 57090 doses of 800, 700, 600, and
500 pg/ml, respectively. Relative «¢ell survival in the non-
activated system was 57, 69, 59, and 87 percent at test material
doses of 700, 600, 500, and 400 wg/m), respectively. Survival in
the positive controls was 86 and 95 percent following treatment with
4.0 and 2.0 wg/ml, respectively, of benzo(a)pyrene {B{a)P] (witnh 59
dctivation) and 17 and 81 percent after treatment with 0.5 and
0.25 wg/mY, vrespectively, of ethylmethanesulfonate [EMS] (without
S9 activation). ) .

Mytation Assay: In the $9 activated system, the reversion frequency
in the solvent control wis 10.1 mutants/\o6 survivors. Al of the
FMC 51090 dose gqroups qgave mutation frequencies approximately equal
to the solvent control frequency. The frequency of mutdnts ranged
from 9 4 to 159 mutants/10% survivors after treatment concentra-
tions of FMC 57090 ranging from 600 to 800 ug/ml. The authors
reported that the positive controls with S9 activation.induced 37.7
and 103.0 mutants/10% survivors following treatment with 4.0 and
2.0 uyg/ml, respectively, of B(a)P.

In the nonactivated system, the solvent control reversion frequency
was 1.5 mutants/i0® survivors. A1 of the FMC 57090 dose qroups
had mutation frequencies approximately equal to the solvent control
reversion frequency. The frequency of mutants ranged from 8.7 to
12.1 mutants/10® - syrvivors after treatment with 400 to 700 ug/mi
of FMC 57090. The EMS positive controls tn the nonactivated system
induced 982.5 and 465 mutants/10® survivors at doses of 0.5 and
0.25 yg/ml, respectively.




13.

14.

15.

16.

STUDY AUTHORS' CONCIUSIONS/QUAITTY ASSURANCE MEASURES :

The study authors' conclusion was:

“The results of the study indicate that under the conditions of the
test, the test article dld not cause 2 ssgn1f1cant fncrease in the
frequonries of mytants. "

A quallity assurance statement, signed and dated 7/5/84, was present -

with the report. Protocol amendments associated with amendments/
correction to the study report were attached 3as an appendix to the
study report. -

REVIEWERS' DISCUSSION AND JNTERPRETATION OF STUDY RESULTS:

The authors concluded that there was no statistically significant
fncrease in mutant frequency over the solvent control after dosing
rells with FMC 57090 up to 800 ug/ml in the 59 artivated system and
with FMC 51090 concentrations up to 700 ug/m! in the non-activated
system by the Paolsson-based test f{nrluded in the authors' method
section,

Our assessment Iy that the authors' ronclusions are supported by the
data. A higher dose could have been ysed in the naonactivated system
since cell survival at 100 ug/ml was 57 percent and FMC §1090. was
soluble to at Jeast 800 ug/m) (the highest dose used in the 59
activated system)., The pasitlve controls data showed that the assay
wis sensitive in detecting mutants at 2.0 ug/m! of S9 activated
B{a)P and at 0.25% ug/ml of nonactivated EMS. Cloning efficiencles
in the solvent controls were gqreater than 90 percent and their
mutation frequencles were within an acceptable range,

Under the conditfon of this study, FMC 57090 was not mutagenic for
the HGPRT locus of CHO cells in the presence or absence of 39 acti-
vation at doses resulting in survival ranges from 77 to 92 percent.

COMPLETION OF ONE-LINER FORM FOR STUDY: Not applicable.

£B1 APPENDIX: Appendix A, Methods and Materials (Protncois),
C81 pp 4-7, 15-26, 29. '
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Appehdix A

Materials and Methods (Protocols)
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CHEMICAL: FMC $7090 (Command).
LEST MATERIAL: FMC 57090 (Command). -

STUDY/ACTION TYPE: Mutagenticity = reverse mytation in Salmonella,

S1UDY JUINLIFICATION:  Haworth, S.R., Lawlor, T.f., Plunkett, R.J.,
et al. Salmonelly/mammalian-microsome plate fincorporation mutageni-
city assay (unpublished Study HNo. AB3-F111 hy Microbiological
Asvoctates, Rockville, MDD for FMC Corporation, Princeton, NJ); dated
Janyary ¢4, 1984.) Accession No. 072815,

REVIEWED BY:
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“Principal Author ’ ' _ /
Dynamac Corporation Date: $-R29-93

v,
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CONCLUSIONS:

A. Under the conditions of the assay, FMC :57090 was mutagenic with -
and without S$9 activation in Salmonella strains TAI00 and TA3I535
at dose levels of .5000 and 10,000 ug/plate. The test material,
therefore, 1induces base pair substitutions in the Salmonella/
microsome assay. ’

The study is acceptable.




B RICOMMENDATIONS: Not applicab’e,

9 BACKGROUNN-  Nat 3pp - cadle.
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10, DISCUSSION GF INDIVIZ 2L VESTS NR STuUdIES: Mot arplicabie.

- -

<) Y1, MATERIALS AND METHIDS 128070(C.S:: See Aprendix &,

A. Materials and Metitcas:

V. FM{C 87090, -t No: £2383-1394, a -beige powder. Purity nct
specified. T e test material wis diluted in cimetry sy foxics
to final cincentraticons  of 100, 505, 2409, SCIC ar:
10,300 ug/plate.

2. Tne followirs sira®ns of Salmcne’'a typ~imurism aers ysec
TA98, TAI0Q, TAYG3S, TA'S537, and TAlS:s, The Ames oy
genirity dssay, with a~3 ~ithout S9 activatiop .25 e-mplzyec

B Pratocn’: See Agre-2ivx A,

Y2. REPCRTED RTSSLTS

& Taxicies i<cave Tre test o material was sot_tilier i sitetm,
calfoxice | Q2MSDY zm2 assz,el 3t concentrations of 12, 33, &7
T30, 333, BRT, CIID, 33iT, 6k&T, ana 10,610 ug/ptata atcm gt
Aithoygr S3 getiLaciay Aéver fncyubatioan Wit TATSD, crece Lan

-

.
tan-falc r greztes fngreasa  in re.artant (2lorier nuer T
J

salyent ¢~ntral 32T 202 T2.e's of Sgg)

: ane 0,000 yg.ptate Wit
and withelt 83

- - zrTivatize. N3 toxtlity w25 olser.sc a3t e
nigrest ‘ese’ tetlan Baces on tne recy’ti, tre meriTiT Ins
teve! selelted fi- tre mulzgerests assdy was (2,200 .givtate

B. VYutagenes®s Assz.- Five doses (100, 501, 2803, 0 SCTo. an:
20,000 ug/plate) o the test materia’ were zlates fn trirTioacs
~itn each 2f the Fi.e testes sirains.

Falleming 3 48-7c Tnguraiiin, there a2f 2 $7gnificant tat-fsiioc-
greater ircregse = <he mezn nymter of revers:ial co onies duer 1ms
solvent c(ontro® ‘- strai~ TA1535 with and ~"thout S9 ¢t satice
K B tw0-fpl3 “ocrease - tme me:

neted in strata TAIID At o3

uG/plate ar:z witncut 33 sotiLa-
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TABLE 1. Resc™%s of Samsnella/Mic-oscme Astay
with FMC 57090 o

Dose/s ‘ $3 Straing/Ravertants/plated
Sudstance plate Activation TA1535 TA100
OMSO 50 1 + 15 97
- 36 84
Ful 5790 v 10,300 ue + &? 247
- iC0 m
5000 ug o 0 Tay o 185

- 18 198

2 Aserage of triplicate plates.
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The test material did not induce, at any dose level, a significant
increase in the mean number of revertant colonfes over the solvent
control in strains TA1537, TA1538, or TA98 with or without 33
activation ~

The solvent control plates had spontaneous reveriants within aa
acceptahle range relative to publiched data.!  The pocitise
controls incuced high numhers of mutants at concentrations lcaer
than the test materials, therefore, the test system had an appra-
priate level of sensitivity (Table 2).

The authors reported that cell density of the TA1S38 cuylture <22

calculated to be 8.0 x 108,  The minimum cel) concentraticn

required dy the protacnl was 1 x 109, but the solvent and post-
: . tive contral [revertant values]! were well within tne nor=21
a range. _The authors judged that this discrepancy in no way invat-
- fdated the tonclusions drawn from the study.

13. STUDY AUTHORS' fONCLUSIONS/QUAL]TY ASSURANCE MEASURES:

LRy

: “A. The aythors conclyced that, “FMC 57090, Lot No. £2383-13%2
2 (MA #72176) did cause a positive résponse on TAIQO and 7.1583% *n
la both the prasence anc atsence of rat liver microsomes™.

B. A quality 32ssurance statement was present, signed, and dat-2
January 31, 1984,

Phase-Inspe-teq flate of Inspection
Protocnl re.iew 10-19-83

Initial toricity:

Strain charzrterizatinn 10-19-83

Weighing of cest artirle 10-21-83

Draft repcr= 11-21-83

Final repar- 1-24-84

14, REVIEWER'S DISCLSSI0ON AND INTERPRETATION OF STUDY RESULTS:

A. The resyl=z: indicated that all the tester strains, iacluyz--g
TA1538 whic~ the autnors considered to be at 3 lower than acgeot-
able cell ceasity, were capable of giving a positive response w-in
and without S9 activacion. The number of colonies in the negat-.e
and positise controls were within an acceptable range relative 25
historical zata.

]Implied.
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8. Based on the evaluation criteria that for a test material to be
considered positive, it must cause at least a doubling in the mean
revertants of 3t least one tester strain and that increase muyst
be accompanied by a dase response to increasing concentrations of
the tast material, it {5 our assessment that FM(C 57090 induced a
mytagenir response in strains TA1535 and TALGO (base pair substi-
tuttons) with and withaut $9 activation at levels of 5,000 ang
10,000 wg/plate. ‘ »

Strain TA16838 was <eeded At a concentration slightly lower than
accepted cell density; however, this deviation from the protacol
did not affect the validity of the results.

15. COMPLETION OF ONE-LINER FORM FOR STUDY: Not applicable.

16. CB] APPENDIX: Appendix A, Materials and Methods (Protoco\).
(B! pp 2-9, 24-33.
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