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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460 ’

qfels

MEMORANDOM
T

{SUBJECT: Request For An Extension Of Experimental Use Permit

(279-EUP-93) And Reguest For Temporary Tolerance
(462987) For FMC-57020 (Command) Soybeans.
Caswell No, 463D ’

To0: Robert Taylor, PM# 25

Registration Division (TS-767)
FROM: Caroﬁyn Gregorio, Toxicologist it '*q
Toxicology Branch/ HED (;5—763) C}«} q—@,% §§Q<}}
L e _,.;’ﬂ_ﬁ",ﬂ//_, / ~/{', fz/ . ¢
THRU: RéEé?t“szié%di?%n PhD, Acting Section Head N

Review Section II1
Toxicology Branch/ HED (TS-769)

Petitioner: FMC Corporéiion

Action Requested: The Petitioner has requested an extension
of the EUP-crop destruct (279-EUP-93) for use of the 4E
formulation of FMC-57020 until March 1, 1986 and to establish
a Temporary Tolerance (4G2987) of 0.05 ppm on soybeans.

 BJckground: Previous reviews ( Holder to Taylor, dated

January 3, 1983) had recommended approval for the proposed
EUP-crop destruct on soybeans. i

The identified FMC-57020 ( 4E formlation) formula inerts
were previously cleared (Holder to Taylor, dated January 3,
1983).

FMC~57020 is the Petitioner's code number for 2-(2-chloro-
phenyl)methyl-4, 4-dimethyl-3-isoxazolidinone. Common 'and
trade names have not been established.

DATA REVIENED/PREVIOUSLY REVIEWED (Technical- 88.8% a.i.)

Study Type Results
Acute Oral-rats* ) LG50= 2077 mg/kg (male)
LD50= 1369 mg/kg (female)
Acute Dermal-rabbit* LD50= greater than 2000 mg/kg

Acute Inhalation-rat* LC50= 6.25 ﬁg/L (ma]e)‘
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Dermal Irritation fabbit*

" Dermal Sensitization guinea

pig*
Eye Irritation-rabbit*

‘One-year Feeding dog
‘3-month interim sacrifice

Chronic,Feeding mouse
3-month interim sacrifice

Chronic Feeding rat
3-month interim sacrifice

Teratology-rabbit

Mutagenicity- Bactevia] Gene
Mutation

Mutagen1city— In Vivo Cytogenetic
Assay
Mutagenicity- Unscheduled DNA

,Mu}agenicity— Ames*

‘003946 o

LC50= 4.23 mg/L (female)

 Minimally Irritating :

Not Sensitizerr‘ ‘
Slightly Irritating

NOEL <cannot be determined i
insufficient animals sacrificed

"MOEL Not Established

liver toxicity

Report incomplete

NOEL= 240 mg/kg/day for maternal
toxicity, not teratogneic at
700/1000mg/kg HDY

Partially acceptapnle

Mot mutagenic for acceptabie
tests

Acceptable Not muiagenic

Acceptdble Not mutagenic

Acceptable

* Previously reviewcd by James Holder

Taylor, dated January 3, 1983).

[memo to Robert

DATA PREVIOUSLY REVIEWED (4E Formulation) ‘ o 1

vStudy Type

Acute Oral-rat*

Acute Dermal-rabbit*

Acute Inhalation-rat*

berﬁal Irritation-rabbit*
Dermal Sensitization-guinea pig*

Eye Irritation-rabbit*

Results

LD50= 2343 mg/kg {(male)
LD50= 1406 mg/kg (female)
LD50= greater than 2000 mg/kg

LC50= 4.47 mg/L (male)
LC50= 4.70 mg/L (female)

Moderate to Severe .

Not Sensitizer

Moderate to $S
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*Previously reviewed by James Holder {mem. o noberf
. Taylo:. dated January 3, \983)

DATA GAPS - . K

K 1.) Clarification of the 90-Day Feeding study in rats
" A{Toxigenics, Study No. 410-0816, FMC Study No. AB1-650,
dated April 12, 1983). The Petitioner's submitted text
wds Incomplete. The following pages were missing: .

Accession No, 072043: 1}, 3, 8, 11, 12, 17, 18, 20, 21,
256,35, 37, 38, 39, 43, 45, 46, 48, 50, 52, 53, 55, 56,
58, 66, 68 , o

, -5, C-7, C-8

Accession No. 072045: C-1, C-3, C-4

" Accession No. 072048: G-1, G-3, G-6., G 11 6-13, G-22,
§-25, G-26, C-28, G-40, G-d1, G-42, 6-44, G-45, G-50,
G-64. G-65. G-66, G-67, G-70 —

2.) 90-Day Feeding Study- Rodent. The available 90-day
feeding study in mice (90-day/3-month Interim Report for 90-
day Subchronic Toxicity Dietary and 24-month Chronic Toxicity.
and Oncogenicity Dietary Study: in Mice Utilizng FMC 57020

- Technical. Toxigenics Study No. 410-0817, April 11, 1983)
did not establish a NOEL. In the examination of thc individual
animal data submitted, megalocytosis of the liver was
observed at 20(LDT), 2000, and 8000 ppm in the treated
males and at 8000 ppm in the treated females. This lesion
js an indication ‘of cell degeneration which may be an
adaptive change rather than a toxic reaction and should be
futher examined in the final outcome of the 2-year feeding
study. ‘ : ' ' ’

Dose~related increased liver weight was observed in-
both sexes. This became apperant when the liver weights
were expressed as percent of control. In the males absolute
“liver weight was increased in a -dose-related fashion at
all doses, relative to body weight at 100ppm and and higher
doses and relative to brain weight at all doses. In the .
females, liver weight, absolute and relative to body weight
was increased at 100ppm and higher.doses and relative to
brain weight at 500ppm amd higher doses.

3) 90-day feeding study dog. The available 90-day feeding

study in the dog, (Interim Report: One-year chronic oral '
toxicity study in dogs according to EPA guidelines. HRI, !
Study No. 6124-101 FMC Study No. A82-759) was not sufficient

to estdblish a NOEL. Only two animals per sex per dose

were sacrificed and 4/sex/dose are required for proper
evaluation.

s
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RECOMMENDATION

1.) The data available are sufficient to toxicologically
support the requested extension of the EUP-crop destruct.

2.) The data available are NOT sufficient to toxicologically

support the establishment of the requested Temporary Tolerance

on soybeans (0.05 ppm) since the data did not permit establish-

ment of a NOEL. , ' o )
\ . . . - .

3.) The registrant has submitted a data package for tolerances

of FMC-57020(Command). This new package contains the final

report of the chronic rat, chronic mouse and one-year dog

feeding studies for which 90-interim reports were reviewed

.in this submission. Because the new submission essentially

supercedes the interim reports, no further data should be

requested from. the Registrant at this time in relation to

this submission. :

DERs ATTACHED

Ninety day final/3 month interim report for ninety day subchronic
toxicity dietary and twenty four month’ chronic toxicity and
oncogenicity dietary study in rats utilizing FMC-57020 technical.
Submitted to FMUC Corporation (FMC study No. A81-650), Submitted
by: Toxigenics' Inc. (Toxigenics Study No. 410-0816) April :
12, 1983 C

Interim Report: One-year chronic oral toxicity:study in dogs
according to EPA guidelines. HRI. Study No. 6124-101 FMC
,Stydy No. A82-759 _

90-day/3-month interim report for 90-day subchronic toxicity
dietary and 24-month chronic toxicity and oncogenicity dietary
study in mice utilizing FMC-57020 technical. Submitted to
FMC Corporaticn (FMC study No. A81-651). Submitted by: . "
Torigenics' Inc. (Toxigenics Study No. 410-0817) April 11,
1983 . : ’
A teratology study in rabbits with FMC 57020, K.M. Werchowski,
'M.D, Nemec & D.E. Rodwell, Wil Research Laboratories, Ihc.
Project No. WIL-81157, FMC No. A81/655, Sept 14, 1982
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Citation: Ninety Pay Final/3 Month Interim Report For Ninety
Day Subchronic Toxicity Dietary And Twenty Four Month Chronic
Toxicity And Oncogenicity Diatary Study In Rats Htilizing
_FMC=57020 Technical. Submitted To: FMC Corpoaration ("MC Study:

No. AR1-65N), Submitted Ry: Toxiqenics', Tnc. (Toxigenics'

Study No. 410-0816), Dated April 12, 1983,

Report Preparation by Leslie D, Monroe; Report Approval hy
Gale D. Tayvlor, o
Study Type: 90-Day Feeding- rats

Accession No.: 072043, 072045, 072048

MRID No.: Not Assigned
Registrant: FMC Corporation (Study No. AR1-A50)

Contracting Lab: Toxigenics', Inc. (:.itudy No, 410-650)

Pate: April 12, 1983

Test Material: FMC-57020 (Technical, R8.8% a.i.)

l N . a
No Data Fvaluation Record is being piepared for this study
hecause the ‘Petitioner's submitted text is incomplete, The

following pages were missing: )

Accession No. 072043: 1,3,8,11,12,17,18,20,21,25b,
. 3%,37,38,39,43,45,46,48,50,52,53,55,56,58,66,68

! Accession No. 072045: ¢-1,0-2,C-4,C-5,0-7,C-8

Accession No. 072048: G-1,G-3,G-6,G6-11,6-13,G-22,G-25,
-2k ,G-28,G-40,G-41,0-42,6-44,G-4,G-50,6-64,G-65,G-66,
G-67,G-70, ‘
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Citation: Interim Report: One-year Chronic Oral Tox1c1ty btudy in,

Dogs According to EPA Guidelines. HRI Study No. 6124-101,-

FMC Study No. AB2-759. . Lo .

Study Type: 90- Day Feedlng - Dogs (Interim Report of 1- year
Feeding)

; . S » - ) : ,

+ Accession No.: 072062 - T e

MRID No.: Not'Reported

Registrant: FMC Corporation

Contracting Lab: Hazleton Labs.  (HRI Study No. 6124-101;
FMC Study No. A82 759) : '

Date: Septembér 7, 1983

Test Material: FMC - 57020 (88.8% Purity) (Lot # Reference
FL 756-146) '

~ Test Compound Stablllty: Not Reported

'

Test Compound Stability In Diet: "The stability of 'the test
material at the four original dose levels was determined on

the day of preparation, 8 days at room temperature, and 14

and 28 days frozen. The results were all low (due to analytlcal
methodology); however, they do indicate that FMC is stable in the
basal diet for at least 8 days at room temperature and for at-
IEast 28 days frozen.

The "Revised Analytical Procedure", as indicated in the Regi-
.strant's Table, 38, does indicate-that the diets were stable.
Only one reading of the 500 ppm dose was outside the *heoretlcal
concentration (430 pm on 12-22-82).

Homogeneity of test compound: "The first set of analyses (12- s
15-82) were low and variable. Therefore, the homogeneity analyses
were repeated with the revised analytical procedure (Registrant,
text table 36) (2-22- 83)."

Protocol: Young adult Beagles (4-6 months of age, weighing
6.0 tu 9.0 kg at study initiation) were acclimated for 2
weeks. The dogs (6/sex/dose) were fed FMC-57020 in the diet
at doses of 0, 100, 500, 2500 or 7500/5000 ppm (7500 ppm
reduced to 5000 ppm after 1 week on study) for 1 year. Two , |
dogs/sex were sacrificed after 90 days.

Animals were observed "at least twice daily." PRodyweight and food

. consumption werc monitored once a week. Ophthalmic examinations

were conducted prior to initiation of the study and at 3 months.

/138.. &
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Hematology, blood chemistry, and urinalysis data were collected
at initiation, 1 and 3 months of the study. ~ ' A

A complete necropsy and histopathological examiration was Sy
~conducted at 3 months -on 2 dogs/sex/dose.

: Results:

|‘ c N

; Daily Observations: "During the first week of test, the 75000
ppm dose groups defecated infrequently, and feces, when present,
were usually mucoid and/or bloody." The dose level was therefore
reduced to 5000 ppm after 1 week. "With -the reduction in
dose level, the incidence of these observations returned to
normal." . h

Body Weight and Food Consumption: Mean body weight (Table 1)

¥ and mean food consumption (Table 2) were decreased dramatically

‘ in the 7500 ppm males and females after .1 week of feeding,
which prompted the contracting lab to drop the high dose from
7500 ppm to 5000 ppm ppm for the duration of the study.
Although weight gains in the 5000 ppm group females were
slightly slower in the first 5 weeks, these animals essentially
"caught up" with control females.

The 5000 ppm males, however, continued to lag behind controls
(about 10% less) throughout the 90 days on study.
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Tabie i. Mean Body Weight (KG) Over Selected Time
, !

- a/f , a/
Males : Females !
week . 4] 1 5 10 13 0 1 5 10 13

Dqse_(ppm) ' - ; ‘
.0 7.6 7,9 9.3 | 10.5| 10.6] 7.0 | 7.1 | 8.0 | 8.5 } 8.5
10 7.5 | 7.8 | 9.2 | 10.4{ 10.6] 7.1 | 7.5 | 8.6 | 9.6 | 9.9
500 9.5 | 7.8 | 9.0 | 9.8{ 10.2] 7.0 | 7.4 | 8.3 | 9.2 | 9.2
2500 .. 7.6 7.8 9.0 10.1{ 10.3} 6.9 7.5 8.3 9.2 9.3
7500/5000 b/ 7.7 6.3 7.9 9.4 9.5 7.1 5.9 7.7 8.8 8.¢

A, )

a/ 6 animals/sex/dose
b/ The dose level was reduced from 7500 to 5000 ppm after 1 week.

Note: This tablé is comprised from portions of Registrant's submission,

Table 2. Mean Food Consumption (G) Over Selected Time

a/ . o a/
Males - Females
weeks 0 1 5 10 13 0 1 5 10
dose (ppm) .

' 3 0 1952 2035 2015 1894 |1739 162911660 (1827 (1662

100 1957 1905 213" 1883 [1676 | 1912{1889 [2114 1722

500 1894 1920 1986 1847 (1797 171011750 (1948 1807
2500 d 1979 1834 2230 2025 1946 1866(1958 12079 [1999 }184
7500/5000 b/, 2019 32 2045 2014 {1806 1848 9% {2442 (1698 [15*

. n

a/- 6 animals/sex/dose
b/ The dose level was reduced from 75000 to 5000 ppm after 1 week,

' . . . . . i . s
Note: This table is comprised from portions of Registrant's submission,
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. Ophthalmic Examination: No unusual lesions'reported for any
animal. : ‘

Hematology: Erythrocyte count, hematocrit, hemoglobin,
lTeukocyte count (total), leukocyte differential (neutrophil,
lymphocyte, monocyte, eosinophil, basophil, bands, segments),
"platelet count, and nucleated red blood cell values showed normal U
variation among all groups. :

Blood Chemistry: Albumin, blood urea nitrogen, calcium,
chloride, creatinine, gamma glutamyl transpeptidase, glucose,
inorganic phosphorous, potassium, serum glutamic oxaloacetic
transaminase, sodium, tota’ bilirubin, and total protein
values showed normal variation among all groups.

Mean cholesterol values for males and females were higher for
males and ferales in the 2500 and 5000 ppm treated groups

at 1 month (males: 21.3 and 27.1%, respectively; females: 14
and 36.2%, respectively) and at 3 months (males: 18.9 and 26.9%
respectively; females: 20.4 and 27%, respectively). See :
Table 3 for values. )

Table 3. Mean Cholesterol (mg/dl) values

Males ‘Females
Time (month) 0 1 3 0 1 3
! 0 ppm 136.9| 122.1 123.4 116.8/105.6]108.6
100 ppm 159.4| 133.1} 147.3 117.91110.2}1114.5
500 ppm 144.5) 120.6] 130.5 137.1(119.6]116.5
2500 ppm 142.41 155.1; 152.2 119.3/123.01136.6
5000 ppm 151.1f 168.2] 168.8 130.61164.71149.4 . u

Note: This'table is abstracted from portions of the Regist-
+ rant's submission,
1
Mean creatine phosphokinase and serum glutamic pyruvic transaminase
were decreased at the 1 and 3 month intervals (Table 4) for the 5000
ppm females only. '




B s 00394,
Table 4. Selected Mean Blood Chemistry Values - Females
Dose (ppm) 0 100 500 2500 5000 ‘

Creative Phosphokinase (IU/L)

0 _ 100.6 91.0 90.2 ~-100.1 116.5

1 174.6 165.7 154.2 167.2 137.4 X

i

Vo3 120.9 147.5 104.6 - 144.2 101.4

Serum Glutamic Pyruvic Transaminase (IU/L)

o . 11.1 11.9  *  12.2 12.5 11.8

1 . 16.2 16.3 . 15.5 - 14,0 13.9
'3 ©19.2 20.2 18.4 ©. 18,3 . 15.2

Note: This table is comprised from portions of the Registrant's
submission. '

Urine Analysis: The specific gravity and pH were similer
among all groups.

The Registrant submitted text indicated that the urine was

to be analyzed for bilirubin, blood, glucose, ketones, protein,
yrobilinogen and microscopic examination of sediments; no
values were reported for any of these parameters.

§
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Organ Weights: Mean absolute and mean relative liver weights
were increased for the 2500 and 5000 ppm male and female '
when compared to concurrent controls (Table 5 and Table 6).
There was a slight increase in the thyroid/parathyroid ahsolute )
ahd relative to body weight ratio in the 2500 and 5000 ppm '
males ) Ovary absolute and relative to body weight ratio was
increased in the 5000 ppm females.
Table 5. Selected Mean Organ Weight Data - Miles
Dose |Body Wt.| Liver Thyroid Parathroid
{ppm)] {(kg) Absolute wt (gm)| Relative Wt, [[Absolute Wt. (gm| Relative Wt.
0 10.6 263+3 2.6166 0.872040.2772 0.608710.0028
100 10.6 28‘2i28 2,6736 1.1315+0.1662 |0.0098+0.001°
500 10.2 222+38 2.5520 0.7075+0.0035- [0.0081+0.0011
2500 10.3 314+45 3.1145 1.2105+0.3466 0.011910.0015
5000 | 95 36147 3.4694' 1.240540,2963 |0.0119+0.0022
NOTE: This Table is comprised fram portions of the Registrant's submission.

f w%;
11




Table 6. Selected Mean Organ Weight Data- Female

Dose |Body Wt. Liver - Qvaries.

%(plm) (ka) Absolute Wt (gm)| Relative Wt. |[Absolute Wt. (gm] Relative Wt. ‘
; ‘
; . .
%‘v O‘ 6.5 263 2,5113 0.6056+0.0233 |0.0070+0.0009 i
100 | 9.5 255 2.8559 .0.6150+0.2659 |0.0067+0.0019
500 | 9.2 249 2.8049 || 0.7095+0.0177 |0.0080+0.0005
2500 | 9.3 299 3.2585 “ 0.6100+0.1400  {0.0066+0.0012
5000 8.8 B 315 - 5.4032 1.133540.261 0.()1'2310.()()()6

JOIE: This Table is comprised fram portions of the Registrant's submission.

[

sross Pathology was similar for all groups. No unusual pathology was reported.

iistopathology: No neoplastic lesions were reported in any animal, Nothing
Joteworthy was seen in seen in any group; those reported findings which would
ppear  to be treatment related are in Table 7. However, with the very few
\nimals examined (2/sex/dose) and the short duration of the study, it would
se difficult to assess any significance in these findings.

i o

o120
1y
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Table 7. 90-Day Feeding In Dogs -—-Histopéthology \
‘ ;
' " Males Females. \
e N .
! Dose (ppm) S 0 {100[500 125005000 0 100 | 500- |2500{5000 .

i X
LY
-Kidneys
° Mineralization (medulla) 0/2 [0/2]0/2 {1/2 | 2/2 ||0/2] 2/2 | 0/2 0/2| 1/2

° Swelling of individual 0/2 {1/2 1/2“' 2/2 { 172 {10721 1/2 | 1/2 | 2/2} 1/2
glaverular cells :

. : Thyroid
° C-Cell Hyperplasia 0/2 |o/2{0/2 {./2 | 0/2 |[0/2] 1/2 | 0/2 | 1/2| 0/2
Stomach

° Mineralization, Mucosa 0/2 {0/210/2 {0/2 | 1/2 0/2{ 0/2 | 0/2 | 0/2{ 0/2

Brain (cerebellum)

° Glial Nodules‘ 1/2 {1/2]0/2 i1/2 | 0/2 [|0/2f O/2 | 1/2 | 1/2| 2/2

CONCLUSIONS: '

5000 ppm (HDT): Decreased body weights (males and females); increased mean cholestego
values (males and females); decreased mean creatinine phosphokinase and serum glutamic
pyruvic transaminase’ (females only); increased mean absolute and relative liver weight
(males and females); increased absolute and relative thyroid/parathyroid weights (male

»only); increase in absolute and relative ovary weight. )
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2500 ppm: Increased mean cholesterol values (males and
females); increased mean absolute and relative liver weights
(males and females); increased.mean absolute and relative
thyroid/parathroid weights (males and females). -

¢ . 500 ppm: gimilar to control values

v

, 100 ppm (LDT): Similar to control values : ; .
) \ . : - - .

Classification: INVALID as 90-day feeding study because only

2 animals/sex/dose were examined; data can be used in concert
with the Final l-year feeding study. submitted study was
incomplete, i.e. urine analysis incorplete, compound stability
not provided. . ,




o .  D0394¢
Citation: 90-Day/3-Month Interim Report For 90-Day - Subchronic o
Toxicity Dietary And 24-Month Chronic Toxicity And Oncogenicity '

Dietary Study In Mice Utilizing FMC 57020 Technical. Submitted

To: FMC Corporation (FMC Study No.. ABl-651). : Submitted by: ‘ Y
Toxigenics, Inc. (Study No. 410-0817). pDated April 11, 1983.

* study Type: Subchronic oOral Toxicity - Mice - S ; ‘

Accession Number: 072044, 072046, 72047

) i .
MRID Number: = N/A U
LR AL .

- Sponsor: tMC Corporation

Contracting Lab: ToxiGenics, Inc.
Date: April 11, 1983
Test Material: "FMC 57020

. Protocol:

1. Test substance and purity: FMC 57020, Technical (83.8% pured.
. reference F1756-146)

2. Species of animals: weanling Charles River, CD-1 mice.

3. Dosing schedule: Groups of 120 male and 120 fumale mice were
fod 0, 20, 100, 500, 1000, 2000, 4000, or 8000 ppm EMC 57620 in
“ the diet. Dhuring the 90-day portion of the study, 10 males and
10 females were sacrificed after 1 and 2 months of treatment and
20 males and 20 females after 3 months of treatment. The remaining
1 animals were maintained as part of a chronic/oncogenicity study.

4. Parameters to be examined: Diet analysis, mdtéhlity, body weight,
hamatology, clinical chomistry, organ weight, and pathology.

5, Statistics used: ANOVA p'lus' Tukey's test or Scheffe's test of ) "
Multiple Comparisons. Kruskal-wallis Multiple Cawparison Test
and Chi-square test.

Results:

Dietary Analysis

Fresh diets were prepared weckly. Stability tests and harogeneity




[ ‘ ,

were ¢onducted prior to study initiation. Hanogenity studieéwre alsd
conducted for selected dietary concentrations for each fresh prxﬁ}{}g%
Diet analyses are showed that these diets wuere within an acceptable A

range. - ~ .

Morta'litx: Mortality was similiar for all groups.
Body Weight

Although one value tor males and one for females were statistically
significantly different tran control values; L values were at different
time periods and do not indicate a dose-response,

Hematology

No statistically significantly different values for eithecr males or females
at months 1, 2 or 3 were noted among the lwmatologic parameters: erythrocyte
count; homatocrit, hemaglobin concentratian, leucocyte count, differential
leucocyte count, platelet count, reticulocyte count, mean corpuscular volume,
mean corpuscular hemaglobin, and mean corpuscular hemoglobin Concentration.

Clinical Chemistrx

_ No statistically significantly different values were noted for either males
or females at month 1, 2, or 3 for following clinical chemistry parameters:
gamna~glutamyl transpeptidase, glutamic-oxalacetic transaminase, glutamic-
pyruvic transaminase, and albumin concentration. However there was a noted
increase in SGPI for the 8000 ppm females over the 1, 2 and 3 month examinations
when campared to controls as follows: '

' Mean SGIPT Females
Tire Control 8060 ppm
Bascline Y 27.5 + 11.5 - : v "
1 month 27.5.+ 7.6 | 36.2 + 16.0

2 month . 30.7 + 8.5 64.9 + 39.4 )

3 month 32.6 + 19.7 52.3

|+

17.3
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Organ-weight' ; - ‘ BRI
Absolaste and relative organ wzights were reported-for brain, heart,
- kidneys, 2nd gonads for mice sacrificed after 90 days en test. *Tissues and
organs of animals sacrificed at 1 and 2 months were discarded following S
gross examination.” Significant ¢ifferences were noted for the liver.
Significent differences were seen for both males and females fed 4000 or 8000 -

com. o ‘ o .
‘ , 4 - .

_ MEAN ABSOLUTE AND. RELATIVE LIVER WEIGHT DATA FOR RICE FED FMC 57020

1 iTreatment Fasted Absolute - Liver/ Liver/ {
i Level Body Liver Body Weight Brain Weight |
| (ppm} . Weight (g) Weight {g) Ratio (%)  Ratio(%) _ ;
i . ;. , : ;

I . |
I Males '%
i ]

i 0 31.9 1.42 (100) 4.35 {100) 2.26 (100) |
i 20 32.5 1.45 (122) 4.25 { 99) 2.67 (M18) |
j 100 - 32.7 1.51 {1086) 4.62 {(104) 2.82 (125) |
I 500 33.0 1.52 (147) 4.62 (104) 2.79 (123) |
1 1000 32.4 1.53 {108) 4,74 (107) 2.74 (121) |
i 2000 33.0 1.61 {113) 4.83 {110  2.96 (131) |
1 2000 . 32.5 1.80 (127) 5.53 {124)  3.29 (146) |
I 8000 31.7 1.81 (127) 5.73 {129) 3.26 (144) |
i |
{ . |
g females ) }
i 0 25.3 1.62 {109) 4.80 {i00) 2.04 (100) |
1 20 . 25.1 1.3 ( %9) 4.25 { 9%) 2.01 (99) |
i 100 25.5 1.11 {182) 4.33 {162) 2.01 ( 99) |
4. 500 - 25.9 1.1% (125) 4,35 1101) . 2.07 (101) | -
i 1000 25.5 1.26 (130) 4.B5 {113)  2.17 (166) |
i 2000 24.7 1.23 (113) 4.%3 {116) 2.32 (M4) |
{ 2000 26.2 1.35 (123) 5.14 (120} 2.47 (h21) |
1 E&poo 24.6 1.45 {133) 5.BS {138) 2.69 (132) |
] ! |

{)= liser weights expressed as precent ¢f control

Sose-relz-ed increased liver weig't was obsarved in both sexes. This became
appatent vhen liver weights were zxpressed 2s percent ¢f control. In the mzles
2hsolute Tiver weight was ircreas:d in 3 dase-related fashion at all doses,
relative to body weight at 100 ppm and hicher doses afc relative to brain
weicht at all doses. In the females, liver weight, 2bsolute and relative
+5 body wzight was increased at 1{0 ppw an? higher coses and relative to
train weizht at 500 prm and higher doses.
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. Tissues from the 0, 20, 500, 2000 and 8000 ppm treated aniamls were
examined histologically at 3 months; mice fed 100, 1000, or 4000 ppm wei-e
- not examined histologically.

The incidence of liver megalocytosis was increased in the 20, 2000 and
.8000 ppm treated males and the 8000 ppm treated females when compared to
respective controls. This data was taken from the individual animal data,
however, this effect was only noted in the Petitioner's summary table at the )
-8000 ppm dose in both. sexes. This lesion is an indication of cell degeneration
which may be an adaptive change rather than a toxic reaction and should be
further examined in the final outcome of the 2-year feeding study.

Histopathology of Mice Fed FMC-57020 for 90 Days

o — T S—— s (i o) o st ot

| MALES | FEMALES =
Dose (ppm) e 20 50 2000 8000 [0 20 500 2000 8000 |
Liver } {' o }
megalocytosis! 019 3720 0720 3720 11/20 lons o0 of0 op0 "3 |

| { | |
Cenélusion:

The incidence of liver megalocytosis was increased in the 20, 2000 and 8000
ppd males and the 8000 ppm females. In addition, in the males, absolute
liver weight was increased in a dose-related fashion at all doses, relative
to body weight at 100 ppm and higher doses and relative to brain weight at
all doses. In the females, liver weight, absolute and relative to body
weight was increased at 100 ppm and higher doses and relative to brain weight
at 500 ppm and higher, coses. ‘

NGEL = Not established =

Classification: Minimum. ( In the Registrant's submitted Table 18, Page 22

and page 24 have i“entical information, the Registrant is requested to
provide the missing information on the testes.) ’
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Study Type: Teratogenicity in Rabbits
" Accession Number: Nes—spocifiad DTLOLY

MRID Number: Not assigned

Sponsor: FMC Corporation

Contracting Lab: WIL Research Laboratorieé Incorporated
o . 1407 Montgomery Towaship Road
Ashland, Ohio 44805

Date: September 14, 1982
Test Material: FMC 57020 (technical; 88 8 ¥ pure)
Protocol:

The follo&ing descriptivn of the materials and methods used for
this study was abstracted and paraphrased from the original report.

FMC 57020 (technical grade, 88.8% prre) (hereafter referred to
as FMC) was obtained from FMC Corporation, Princeton New Jersey on
Decemter 7, 1981 as a goldea-colored liquid. The comple:e chemical
composition of the remalning 11.2% of the aaterial was not supplled
with the original report. The test material was maintained uader
refrigerated conditions and was stated to be stable for one zonth.

Ninety-two virgin New Zealand white female tabbits were receive«

from Langshaw Farms, Augusta, Michigan on December 28, 1981.

* CONFIDENTIAL BUSINESS INFORMATION *
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‘The rabbits’were approiimately five months of age upon receipt at WIi
Research Laboratories. They were allowed to acclimate.toylabératory
yeonditions fur 56 days prior to the initiatton of the éxperiméng,

The does weré housed individually in stainlesé steel wiré-mesh bottom.
cages which were suspended above deotized toard. The aablén: foon
temperature vas maintainedvkggyeen 69 to 75 F and the relative
humidity was.maintained at approxizately 422. Fil:erﬁi fresh air was
’chahged approximately 10 ticmes per hour throughout the entire study
period. The llght cycle was maintained at 12 hours of light to 12
hours of darkness. During the acclization period the rabbi:s vere
allowed free access to municipal drinking water provided by automatic
watering ay;tem and a ration of 150 grams of diet per day (Purina
Certified Rabbit Chow No. 5322).

The breeding males for this study were six proven sires from
whon spermatozoa were collected for use in the artificlal
insemination technique. Semen was collected froa an individual male
and dilgted; the diluted secen froa a parti:ularlgale was used to
.1nseminate an.equal number of females from each treatmeant group per
day."fhe artificial insemination procedures were carried ou; on-five

geparate days.

* CONFIDENTIAL BUSINESS INTORMATION *
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Following the acclimation period 72 fenales vhi&h appeared to be in .

! ’ good hgglth were selected at the discretlon of the study director for

$ artificlal {insemination. The does weighed betﬂeen 3.0 to 4.5 kg and - o
were 1nse§1nated by :ﬁe following method. On the day‘of Lnsenination 'k
‘approximately 0.25-0.5 ml of diluted sexzen ua§ introduced into the
anterior portion of the vagina by means of a élass {aseaipation
plpet. Immediately thereafter each doe was injected lntrdvenéusly
with 100 USP units of human chorlounic gonadotropin.

The animals were assigned to different treatzeat groups (18 per
group) by means of a computet generated randoa nunbers procedure'
which stratified the animals according to weight classes. Dufing the
period of presumed gestation the animals were allowed free access to
food throughout the remaining portiocn of the study. Water was
) allowed ad‘libltum.
The rabblts were observed for physical signs aad general

‘appearance on a daily basis throughout the acclizatlon period and
d;ring gestation. FMC was admiunistered via gastric ipzubation to

' : does on gestational days 6-12 at dosages cf 0, 30, 240 or 1000
wg/kg/day. Due to excessive maternal weight loss azd mor:ality in
the ..lgh dose group, the dosage was reduced froa 1050 =gfkg to 700
mg/kg on gestational day 13. Thus, FYC was administered at doses of

30, 240, or 700 mg/kg/day on gestational days 13-18. The dJosages

* CONFIDENTIAL BUSINESS INTOPRMATION *
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weravbased upon the maternal body velght oﬁ gestatiocai day 6. All
dogsage solutions were conprised of suspeasion of FMC 'fa 1% aqueous
mathyleellulose. The Eo:al'volune of dosage\aolutiou was saintaisned
\ at 4 ml/kg body weight. Control animals received a 3avage of & al/kg
of 1% aqueous methylcellulose. The diffo:ent dosage solutions of FM
were prepared prior to initiaiicn of dosiag and then st weekly
intervals thereafter. In all cases the FMC solution provided by the
' o sponsor was weighed into an Erlenmeyer flask with no adjustzent aade
for purity. Then the flask was filled to the appropriate voluzme with
the vehicle solution. The authors did not fadicate wiether or how
often samples were withdrawn for analysis of homogeneity, stabiliity,
of proximity to the the target concenttationi. The dosage solutions
were mainéained under refrigerated conditions.

Throughout gestation the anizals were observed o2 a daily basis
for signs of géneral appearance, behavior, zoribundity, survival and
clinical signs of toxicity once dosing had begun. I= additlos <o
general signs as dcscfibed above the does were welghed nz gesrationmal
days 0, 6, 12 18, 24 and 29 just prlor 2o sacrifice. The =eas body

' weights and body weight changes were calculated for each group. Does
which died prior to the time of scheduled sacrifice were uecro;sied

in order to determine the possidle cause of death. There were

* CONFIDENTIAL BUSINESS INFORMATION *
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Jiécrepaﬁcies in the des;?iption of the methods concerning those
aninals which aborted. On page 6 of the origlnal documeant, the
authbt; state that all does which aborted were sacrificed and
zecropsied on the day oﬁ which the abortion occutied. Hovevef, on
page 9 theydsta:e that fesales which aborted were saczificed at the
scheduled time for sacrifice (i.e. day 29) with the otler anizals §nd
that they were exanined for evidence as to why they*éay have o
aborted.

Oa gestational day 29 the does were killed by 1§trav§nous
fajection of T-61 euthanasia solutfon. The abdominal cavity of each
doe was laparotomized and the uterus ua; exteriorized to exanize its
contents. The uterss was scored for the presence, s;:es. aad zumbers
of 1mplant;t£ons, resorptions (both early a=zd late) axd living acd
dead fetuses. The ovaries were exasined with the aid of a low pover
nicroscopé‘;o deteraine the number of corpora lutea. Subsequeitly;
the gravid uteri were rezoved azd opeced; each iadivilual fetus was
t1dentified with a tag, examined for vi;bility, weizhed, and examined
iOt,an§ﬁ§£oss external anomalies. The crowa ruzp lezgth of each
fetus was me;sured as was the crown ru=p length of all late
resorptions aand each fetus was exéﬁined for soft tissue anoéal£e5 of
the thorax and abdozen by the Staples dissection techaique. Tze |

eviscerated fetuses were skinned aand the brain was removed by 2a

* CONFIDENTIAL BUSINESS INFCIMATION *
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exaaination by a sid-corcoal slice. The caztlss of each fetus was

fized 1a 95% 1sopropyl alcohol sublected to the alfzaziz ved S

rtaining technique for wisualizatica of ossecus strucluTes.

The followirg statistical analyses wvers serforaed ca the daza.

All apalyses used the two-talled test for sigatffcance aT 3

_significacce level of p <9.05.

Male/female sex ratlcs of live fetuses were compared by the
Chi-square test with Yates's correciioz factar.

The numbers of 1itters wits malforzazicms antfor variatioos
were compared by Tisher's exact test.

The incldence of early and late Tessrptices, <dead fetuses,
and post-izmplazzaticn less, were coaparal Sy the
non-parasetri: Mazn-whitner L-zest.

Mean pumbers of corpora lutea, implazzaticss, viadle fetuses,
mean fetal and matermal boiy weigihts, azd zaterzsl dody
welght chazges were analyzed By & oce—vay acalysis of
varfance followes by Juznett's tast.

R CONFIDENTIAL 3USINESS INFIaMaZIlN *
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RESULTS AND DISCUSSION

This study appeared to be a well-designed vell—executed and
well-documen:ed investigacion. Only minor discrepancles vere noted.
In patticulat there is a discrepancy concernlng when aaimals uh)ch
aborted were necropsied. This descrepancy appears to be of a
descriptivé aature and can be straightemed out easily by reguesting '
clarification from the registrant. The outcoze of such iaforaation
should not impact on the efaibétion of the data in :his'study.

Relatively few clinical signs were observed in the 1oue; two
treatzent arouyé and the control group. The cliniéal signs which
were observed ia those groups were distributed relatively evenly
among all . treatzent and control groups and included such things as
nasal discharge, lac;imation, and lcose feces. Some signs, however,
showed a preponderance in the_high doée group. These included ataxia
(which oct&rred in two aninalﬁs; fed discharges of the vaginé |
(observed in four does, fhree of which later aborted) and decreased
or lack of defecation. The authors did not give the exact incidences
of these clinical fiadings.

In additioa there were two other findings which were anpt
considered to Ye related to treatzent. Oae rabbit in the low dose
group had an abscess of the dulap (the flap of skin under the chin);

one high dose animal exhibited a gecrotic fallopian tude at sacrifice.

* CONFIDENTIAL BUSINESS INFORMATION *
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Four animals died prior to scheduled_sacr!fice and an additional

four animals aborted during this study. Seven of those eight anizals

were in the high dose group.v Thrée pregnaat and dné‘noﬁ-prégnéd: doe
from the high dose gfoup died prior to sacriflcé4394 three high doze
animals aborted. The last abortion was 6ne in a control doe. The
materpal deaths and abortions of the high dose ave considered to be
related to FMC treatment.

The boéy weight and welght gain data for pregnant rabblits azte’
presented in Table 1. There were no significant differences amozg
the mean body weights for all groups of animals at the initiariea of
nchy; at the initiation of dosing on day 6; or after the period of
dosing on days 24 and 29. However, there were significant
différencea between the meaa weights of the animals in the high dose
group when domp;red to the other groups on gestﬁtlonal days 12 a=d
18. Ia pafcicular, due to the mortality and ioss of weight azotng
animals of the high dose ygroup, the dose was reduced from 1000
mg/kglday to 700 ag/kg/day, on gestational day 13 . The effect 2a
body welghts .can be seen by comparing the mean change in body weizhts
for animals over the period of treatment (days 6-18) aad over tle

entire neriod of gestational (days 0-29). ~Inspectioa of Table 1

* CONFIDENTIAL BUSINESS INFORMATION *
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‘reveals'that during the period of tfea:ment thevanimals in the
highest dose group lost approximately 8% of théir intial body weights
(300 g) as opposed to the animals in the o:her groups which all
gained from' 3 to 6% of their body weights (96 - 219 g). By the end
of gestation, however, the body weights of aninals in the high dose .
group had caught up to those of the other group; thus,'over the
entire period of gestation the high dose animals gained a total of 7% .
of their body welght compared to 12% galned in the control animals.
Based upon the_maternal body welght effects in the high dose group
and based upon'the increased abortions ‘and deaghs’in that group the
low effect level for'FMC in pregnant rabbits appears to be 700
ag/kg/day. The NOEL is 240 ng/kg ;.

Pertinent gestational data for coatrol and FMC treated litters
aré surmarized in Table 2. The pregnancy rates (percent of
inseminateg does which were prégnant) were similar among all gtoﬁps.
The meza numbers of corqua lutea and 1mplanta;ions per litter were
not adversely effected by treatment iz FMC. Ia f;ct, FMC treatment
was associated with an increased number of implantations per litrer
in all three groups. Interestingly, the implantation rates'(percent
of corpora lutea which were lmplanted) were also higher among the
FMC-treated: litters. It shouid be noted that the ldentification of

corporz lutea in the rabbit ovaries 1s a diificult exercise * -

* CONFIDENTIAL BUSINESS INFORMATION *
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O
because the follicles 1A rabbit ovaries are in aIl stages ofA

development regardless of whethar or not the animal has mated; Since
Graafian follicles closely rescmble the corpora lutes in the rabbit -~ \
ovary it is possible that these may have been»mistakenlfor‘eorpora ‘ |
lutea. This is in distinction to the ratkor the mouse in which the

corpora lutea and follicles are under strict control of the estrus’

cycle. Thus, 1t 1s possible that some mistakea in correctly

identifying corpora lutea may have been responsible for the low

implantation presente& ie Table 2. )

Similarly, FMC treatment was not assoclated with adverse changes
in the percent of animals thcb were fertilized nor in the number of K
litters which exhibited resorptions. The low dose FMC gre»
exhibited highest incidence of litters with resorptions, and it did
exhibit one litter which was complttely resorbed. It should be
noted, however, that thL completely resorbed }itter was comprised of
only a single {mplantation site. Thus, the finding of a'completelj
resocbed litter in this case is not considered to be evidence of B "
maternal toxicity.

The embyrotoxicity data for FMC are presented in Table 3. FMC
caused no changes from controls in the incidence of live fetuses per
litter or in mean fetal weights. The male/female sex ratios were not
different from the expected values of 50Z in any group The litters.
with the smallest percent of male fetuses vere found in the control.

group (42%). Some differences were noted in the distributiod~of

x CONFIDENTIAL BUSINESS INFORMATION *
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©. ; TABLE 3 _ : . .
ST ; EMBRYOTOXICITY DATA FOR OFFSPRING OF RABBITS INTUBATED WITH ,
: VARIOUS DOSES OF FMC' DURING GESTATIONAL DAYS 6-18
. . _ Percent. , Live Fetuses. Male:Female
Dead or Mean No./ .Mean Malformed Ratlo of Live

, Total - Resorptions Dead
‘Treatment Implantations Early Late Total Fetuses Resorbed

Total Litter Weight(g) No. - (%) Fetuses (% male)’

Control . . 98 4 2 6 o " 6 92 6.1  40.0 2 (@ 39/53  (42)
FMC . ,

(mg/kg/day)

.30 .. 102 8 9a,d j7¢,d 3 18 84 6.0 40.4 4 () 36/48  (43)
240 1 4 3 7 0 6 110 6.9 37.5 5 (5) 56/53¢ (51)
£ 700/1000 13 4 gb,d 33c,d 0 18 60 6.0 37.0 0 0 30/30  (50)

» P<.0.05, Fisher's Exact Test (calculated by MITRE).
bg¥¥ {stically greater than control, p< 0.01, Fisher's Exact Test (calculated by MITRE).
CStatistically greater than control, p< 0.02, Fisher's Exact Test (calculated by MITRE). !
dNot significant by the Wilcoxon Rank Sum method (calculated by MITRE). .
eSex could not be determined for one fetus. . . .

g »mnwnmu..: greater than control

* CONFIDENTIAL BUSINESS INFORMATION *




. v ' v’.‘ : ) ‘ ! ’

K TRV N ,: 5A'7f o 003946‘

* CONFIDENTIAL BUSINESS INFORMATION #

i
-

 Page 14 of 17
MRID: Not reported

distribution of resorptions between control and FMC trented litters.

There were no significant differences fot enrly teaorpcions 1n any of E

‘the groups, however, the low and high dose FMC treatment groups had

significa tly more late resorptions then did either the mid dose or
control groups. Tﬁe inﬁidence of late résorptiona was statistically
significant by Chi-square and Fisher's exact in both cases at p =.02.
The finding of exceas resorptions in the low dose group is somewhat
perplexing. This is especlally true in light of the fact that there
were no other aigna of toxicity seen in rﬁc tieatment. Fof iastance,
the number of malformed fetuses or fetuses exhlbiting anntomical
variations wete not different among any of the groupu uhen compared
tb the cont:QI group. Similarly, there were no indicationa of
maternal toxicity in the low dose group. Although, the numbcr of
litters which exhibited resorptions were elevated in the low dose
group, incidence was not statistically significant from elither

control or other treatgd=grqus. This may mean that there 1s a . n

litrer effect. Consequently, MITRE re—analyéed the resorption data

using the Wilcoxon Rank Sum method. This method i3 a non—par?meﬁric
method which helps to correct for possible litter effects. The
results of that analysis revealed no gsratistically significant
difference between any treated group and the control group. This

suggests the presence of a litter effect for resorptious.

_* CONFIDENTIAL BUSINESS INFORMATION *
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Ttééiment with EMC vas not associated with stnfisctcally K
1 aignificant fncreased incidences of mnlfora#@iqns. Tuongntrol
: fetuses exhibited skeletal unlformationé} 1ncldd1;; onéicnse of fused
nternebiaa and one case of fused vertebrae. There were four skeletal

, mnlfqrmationn in the 1ow’doae group, igcluding one case eaéh of fused
vercebr;e, malformed scapulae, and pte@aturely fused bones of the
skull, and two cases of fused sternebrae. The mid-dogse group
exhibited‘four fetuses which wgre malformed, including one fetus with
absence of the gonads, two fetuses with fused sternebrae, one fetus
with bifid ribs, and one fetus with both a bifid rib‘and fused
acerneb}ae. There were no salformations in the high dose group.

The anatomical variations reported by the authors were spread
e;enly among all groups and are typical of the vﬁriationsvseen among
rabbits. fﬁése.included variations in the number of ossified and
unoasifted'sternebrae, thé number of pairs of ribs (12 or 13),
acceaaory blood vessel, absénce of the gall bladder, and &ariations
in the ossification or aligameat of the hyoid boues. -Thus, ©o
evidence of teratogenicity was observed in 5;9 dose group and FMC can
be considered not teratogenic to rabbits under the counditions of’the

current study at doses as high as 700 mg/kg/day.
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CONCLUSIONS: '
| ~ In this teratology sﬁqdy FMC (technical grade 83.8% pure; 11.2% S
‘unldnntl!led’ingrediéntslimputities) vas aixed vlth lzkaqueous
methylcellouse and adatnistered by gﬁs;ric fatubatics to group of 18
inséminated New Zealand white rabbits at noainal dosages of 30, 240,
and 700/1000 mg/kg/day on gestational days 6-18. Costrol does
'received 1% aqueous methylc:llouse only. The volume of doﬁage
solutions wn# paintained at 4 ml/kg body welght. Few clinical signs
were observed in the lower treatment groups throughbz:‘gestation,-
however, treatment with the highest dose of FMC was assoclated with
{ncreased abortions, maternal ataxia, red vagical dlscharge,
decreased or absent defecation and maternal de;ths. The high dose of
FMC was alsq assoclated with a decreased 3ain'1n maternal body weight
especially seen 6yer the early days of tréazment, (days 6-13). After
day 13, acd due to the evideat toxicity ia the high -Zose group, the
high dode treatmenf was reduced to 700 mg/kg/day, T*e materanal body w
weight gain §jer the entire period of treatzent was greatly reduced
. in the high dose group (-8%). Based on these data the naterga;
systemic low effect level for FMC in pregnéégfrabbits appears t§)700
mg/kg/day. The NOEL is 240 wgl/kg/day.
mc treatmént was assoclated with an increased cumber of late

fesorptions as seen in both the low and high dcse treatzeat groups.
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However, no adverse effecc§ were seen id-terms of the hean fetal
waights, distributlon of male and female pups, presen:e of excessive

\ anatomical vatiacions uor the presence of lncreased malfornations.

Thc nalformations which were observed in the treated gtaups are the
malformations which are commonly seen among rabbits acd were
restricted by primarily to skele:gl systea including fusion}oi the

] ,vertebrae and bifurcation of the ribs. One fetus exhidited apparesat

agenesis of the gonads. From these data FMC does not appeaf_to be

teratogenic to pregnant rabbits at doses at least as high as 700 .

mg/kg/day under the conditions of this study.

! CORE Classification: Core Guidelines.
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OATA EVALUATION RECORD .
STUDY. TYPE: Mutagenizity (Unscheduled DNA Synthesis). R RRIEEIE

CITATION: Thilager, A. 1983. - Unscheduled ONA Synthesis assay of
FNC 57020 in Rat Primary Hepatocytes. A report on Study A 83-1036
(7210.380) prepared by Micrcbiological Associates for FMC Corporation.

ACCESSION NUMBER: 072067,

LABORATORY: Microbiological Associates, 1530 East Jefferson Street,
Rockville, Maryland 20852. : . o

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

TEST MATERIAL: The test mAteriél was identified as FMC 57020 Tethnical‘

(Tox. Sample) Lot No. E-1756-146-20 and reported to be 88.8 percent pure.
It was a yellow liquid at room temperature.

METHODS:

Preparation ‘of test materials: The test material, FMC 57020 Technical,
was dissolved and diluted in ethanol to the appropriate concentrations
just prior to use in the assays. The compound -assayed at concentrations
of 7.5, 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 primary cell cultures: Rat hepatocyte cell (HPC) cultures
were obtained using a modification of the procedure of Williams®. Rats
were killed by metofane inhalation, dissected and perfused with 0.5mM EGTA
solution, and the perfusion continued with a collagenase solution. After
removal of the liver 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 105. After seeding the cell suspension in Williams
medium E (WME) supplemented with 10 percent fetal bovine serum, 10 mU
insulin/pl, 2 mM L-glutamine, 100 units of penicillin and 100 pg of
streptomycin, the cultures were incubated at 37 #1° C in a humidified’5
percent COp atmosphere for 2 hours. The cultures were then washed and
resuspended in serum-free medium before use in the assay.

1 williams, G. 1977. In Vitro 13:809-817. o
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Control Chemicals: The positive control chemical was 2-acetylaminof luorene
: - ST Tot no. H3 from Aldrich Company. It was soludilized in ethanol.
~The solvent (negative) control was ethanol. S, . ;

Preliminary Cytotoxicity: Ten doses of F¥C 57020, ranging from
U.0005 1/mT to 7.5 »l/ml were used to treat duplicate KPC cultures '
although the authors stated that “Three replicate plates were used for :
counting at each dose lwvel.®™ This traatment was adninistered 2 hours
, after seeding, and eighteen hours later the cultures were washed twice -
. with Ca** and Mg** free phosphate buffered saline (P8S). The cultures - §
 were then “tryosinized, stained with trypan blue and counted in 2
"~ - hemacytometer.* Comparisons of survival in the treated and centrol groups:
were used to determine the relative survival indices (RSI) by the
following formula:

RS] = Viable test culture cells (Ave.) x 100
Viable solvent control cells {Ave.}

Unschedu;ed DNA _Repair Assay: Triplicate plates were seeded with
0 x plate and with five decreasing dose levels of the test
material ranging from 0.10 to 0.0001 s1/=l, detivered feom 3 100 x stock
solution to the plate in serum-free WME. In addition, ethanol treated
(solvent control) and 2-AAF-treated (2 ug/m}  and 20 wg/al} triplicate
plates were included in t?e assay. The treatment medium for the UDS assay
contained 10 uCi/ml of S[H]-thymidine. The plates serving as parallel
to toxicity contrels lacking {H)-thymidine had 2 al cof the test
material delivered directly to the plate in serum-free WMZ, Parallel
triplicate cultures at each dilution ware treated so that the 3SI could be
determined.

After exposure for 18 hours, the UDS assay cells were washed in serum-free .

WME, swelled in 1 percent sodium citrate, and fixed in ethanol-acetic acid .
} on coverslips. The coverslips were mounted with the cells up- and air

dried. After coating the slides with Kodax emulsion and storage at 4° C

for 10 days in light tight boxes ccataining desiccant, the slides were

developed in Kodak D19, fixed in Kod:« fixer and staired in hematoxylin-

sodium acetate-eosin.

Slide Scoring: A coleny counter was used to read the sliZes "blind";
nuclear grains.-were counted in 25 cells on each of thz thrs2 coverslips
per treatment in random areas of ths slide. From each grain count was
subtracted the average cytoplasmic grain count {from. .three adjacent
nucleus-sized areas) in order to determine the net nuclexr counts. If the
nuclei were intensely blackened by ¢rains, they were rot. counted because
this was interprated as replicativ2 {rather than r2pair} chromosome
synthesis. Also cells with nuclei exhibiting cytstoxic effects of
treatment, such as. irregular shape, disrupted membraces, cr <diminished
size (< 4.0 mm%) were not counted. :

!
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Data Evaluation and Statistics: If the mean net nuclear count at a given
dose Tevel 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 material
was considered to induce. a positive response. If only one dose level
showed an increase 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 cytotoxicty assay, the FMC 57020 sample had relative
toxicities (RT) of 87.0 percent at. 7.5 ul/ml and 13.0 percent  at
0.0005 w1/ml. The highest dose selected for the UDS assay was 0.10 ul/ml,
at which the RT was 77.2 percent. The 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/ml,

respectively.. The RT values for both the solvent control (ethanol) and
the untreated control (WME) were 100 percent and the RSI values for both
of these controls were 18.4. ' '

In the parallel toxicity test for the UDS assay, the average RT values..0f... . - .
three replicates of 5 doses of FMC 57020 ranged from 88.6 to 2.6 percent

at the highest dose (0.10 wl/ml) and the lowest dose (0.001 wl/ml),
respectively. The RT values for the controls were: ethanol- (0.0 percent);

20 ug/ml, 2-AAF (57.9 percent); and 2 ug/ml, 2-AAF (32.46 percent). The

RSI values were 22.8, 9.6 and 15.4 for ethanol, 20 ug/ml 2-AAF and 2 ug/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 nuclei 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 0.001 w1/ml) to 0.9 (at 0.10 ul/ml)., The
mean net -grain counts for the positive controls (2-AAF) ‘at both 20 and
2 yg/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 pl/ml did not induce a significant incredse in
unscheduled DNA synthesis under the conditions of the assay. Under the
same experimental condicions, 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.

1
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Obr;assessment {s that the test material, FMC 57020 Techﬁicaﬁ. was aésayed
by a system that could detect DNA damage by the UDS assay method. The

- .. positive, solvent, and ne?ative control data were all within acceptable

-t
]

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 wl/ml of the test material (the
highest dose). Since the dose range included doses where approximately 37
percent of the cells survived, it was an appropriate range for testing UDS.

CONCLUSIONS: -

Under the conditions of this study, FMC 57020 Technical, did not induce
unscheduled DNA synthesis. .

CLASSIFICATION: Acceptable.
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v - STUDY TYPE: Mutagenicity (in vivo cytogenetic assay).

CITATION: Putman DL and Moore WA. 1932. In vivo cytogEnétic assay of
' : FAT 57020 technical in rats. A report on FMT study A82-778 prepared by
i Micro- biological-Associates for FMC Corporation. : R

\
ACCESSION NUMBER: 072067.

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

LABORATORY: ~Microbiological Associates, 6221 River Road, ~8etnésda,
MaryTand 20816. o

TEST MATERIAL: FMC 57020 Technical (88.8 percent pure) Lot No. EL

20, FMC Reference A82-773 was the material tested in this study.
It was described as =an amber semi-viscous liguid with a crystalline
precipitate". This material was assigned the code number T1839. "At the
time of testing, T1839 was described as 2 viscous amber liquid (at 50° C)."

METHODS :

Preparation of Test Material

The test material, FMC 57020 Technical, was Stored. under -refrigeration

until the day before administration, “it which time it was warmed over-

night at 50° C to liquify." The test naterial wz2s mixed with USP grade

corn oil, which served as the carrier vehicle. It was administered at
dosages of 1,000, 2,600, 3,000, or 5,000 mgl/kg/day in the dose range - "
finding assay and at 200, 667, and 2,000 mg/kgiday in - the cytogenetic

assay. '

Positive Control

t

The positive control was triethyleneselamine (124} of lot 02031 from
Polysciences, Inc., Warreston, PA. It «as dissolsed in sterile distilled
water. :

Animal Phase

2 Male Sprague Dawley rats, weighing 200 to 230 grams were obtained from
. Charles River Breeding Farms, Kingston, New York. They were monitored for
general health, parasites, and vzrious Infectious rnicroorganisms, and kept
under quarantine for 10-1% days. Animals used in the study were assessed

42




‘to 'be in.good health prior to finitiation of the study. They were housed
. “in *an AAALAC-accredited facility with a controlled —environment of
74 x 6° F, 50 + 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 autoclavible plastic cages with wire :
1ids and contained hardwood chip bedding. - Kater and certified labora- '
tory rodent chow were provided ad 1ibitum.- o :

’ Using a random number table, five animals each were assigned to five groups

1 (three treatment groups, -one posftive control.group, and one vehicle con- i

: trol group), appropriately ‘tagged, and identified ‘fndividuaily. Each™ ~
“animal received by gavage either the vehicle or a formulated test material-
vehicle mixture at a volume rate of 5 mi/kg/day for five consecutive
days. The positive control,  TEM, “was adainistered by a single . ip
fnjection 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 1in mg/kg/day; ~a corn oil vehicle control group was
fncluded. 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 oil at 5 ml/kg/day. :

At an interval two to four hours after the five day dosing regimen was
completed, colchicine was injected ip at 2 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. Their bone marrows were aspirated into syringes
containing Hank's balanced salt solution (#35S) and transferred to a
capped centrifuge tube containing 5 n) of cold HBSS. After thoroughly
mixing the cells in K3SS, the tubes were maintained throughout the col-
lection period in an ice bath. ~

Cytogenetic Phase

The bone marrow cell-H8SS mixture was centrifuged at 100 x g for 10 m..,
the supernatant fluid removed and discarded, 2nd the cells resuspended in
5 ml of 0.075M KC1 (held at 37 C) and then incubated for 10 min at 37° C.
The cell suspension was again centrifuged and the cell pellet was resus-
pended in’'fresh Carncy's fixative. These cell suspensions were held for "
30 min, centrifuged, the supernatant decanted, and 5 ml of fresh fixative
added to each tube. Each tube was capped and stored overnight at 4° C.
Next the cells were centrifuged at 100 x o for 10 min, the supernatant
flufid decanted, and the cells resuspended in approximately one ml of
fixative. Two or thres drops of this suspensiin were delivered t~ a glass
slide; the slide was air dried, stained with 4 percent Giemsa and
permanently mounted. -

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

- 43
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Evaluation :
For each animal the mitotic index, modal chromosome number, types and
' numbers of aberrations, and percentage of damaged cells were reported.’
4 . Chi-square analysis was used to ascertain significant differences between
the number of cells with aberrations in treatment gioups and control
groups. Although data for chromatid and chromosome gaps were presented,
they were excluded from the calculations of the average number of aberra-
, tions per cell and in the total percentage with one or more aberrations.
; Pairwise comparisons of the number of aberrations. per cell in each treat-
J ment group to the vehicle control group were made by using the t-test,.
The samples were treated as independent random entities with unequal
varfance 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. :

Statistical ana1y51§ was to be performed on a valid assay in which the
‘following criteria were met: o

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 mg/kg/day, i.e., 5/5 ‘and- 4/5 rats,
respectively, died. Although there were 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 of the control group at five days. =

During the cytogenetic assay, one rat in the T1839 high 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 treatment groups.

Cytogenetic Réspohses

The modal chromosome number was 42 for every rat in all groups. The
: mitotic index averaged 4.72 in the corn oil-treated animals versus an
average of 2.84 in the TiM-treated animals; in the T1839 dosed groups the

o aa 176
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, mitotic index averages were’ 4.72, 4.84, and 4.64 at 2000, 667, and

; ~ 200 mg/kg/day, respectively. For chromatid gaps, the averages per animal

. " {in each group were: corn ofl (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 (0.2). I

The animals treated with 0.5 mg/kg TEM each averaged 8 chromatid breaks, 2 %
fragments, 2.6 rearrangements (all exchange figures), 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 cells were examined. ‘ ]

) :
. DISCUSSION:

The authors concluded that FMC 57020 gava?e 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 increase the number of chromosomal aberrations over the

~ corn oil {negative control) treatment animals. However, TEM reduced the

. mitotic index and "induced an average of approximately one aberration 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 describeéd in this report, 11839 [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
cytogenetic damage to the bone marrrow cells and the data supported a
. sufficiently clear interpretation, the results of the statistical analyses
were not reported. Furthermore, it is 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

1 administered.
-

CONCLUSIONS:

Under the conditions of the assay, FMC 57020 Technical (88.8 percent pure) n
did ‘not induce chromosomal -aberrations in Sprague-Dawley rats within a =
dose range of 200 to 2000 mg/kg/day when administered by gavage for five
consecutive days. : o <

[

CLASSIFICATION: Acceptable.
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Lo 'DATA-EVALUATION RECORD

.STUDY. TYPE: Mdtageﬁicity (Bacterial Gene Mutation).,

. CITATION: Haworth SR, Lawlor TE, Smith JK, et al. 1980. Salmonella/
! mammalian microsome plate incorporation mutagenesis assay. Report on
i Study No. 013-679-407-1 prepared by £G and G Mas.n Research Institute for ’
'  FMG Corporation. 7 ‘ S o SR ,

-

ACCESSION NUMBER: 072067.

LABORATORY: EG and G Mason Research Institute 1530 East Jefferson Street,
Rchv1l|e, Maryiand 20852. ,

' [

TEST MATERIAL: FMC 57020 Technical, Lot E249-1 (FMC Reference A80-403).
The test material was a slightly viscous, clear, colorless liquid.

METHODS:

Bacterial Strains: The bacterial strains used in this study were
Ristidine-requiring mutants (auxotrophs) of Salmonella typh murium. The
five strains in the test battery were Th98,” TATOU, TAlésa, TAI537, and
TA1538 which were obtained from Dr. B.N. Ames.

Preparation of Test Material: The test material, FMC 57020 Technical, was
YsoTubiTized 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 w1, 0.01 w1, 0.03 w1, 0.1 w1, 0.3 w1, 1.0 wl, 3.1 1, and 10.0 u1.
For the reverse mutation assays, final volumes -of 0.04 u1, 0.2 w1, 1.0 ul, "
2.0 u), and 4.0 u1, respectively, were delivered to the plates. '

“ preparation of §9 Mix: The S9 was prepared from liver slices of male
Sprague-Dawley rats that had been injected with Aroclor 1254, diluted in
corn o0il to a concentration of 200 mg/ml, at a dosage of 500 mg/kg. - The
preparation of 59 fraction and She S9-Mix was done according to the proce- -
dure described by Ames et al. The S9 fractions were aliguotted into
small volumes, frozen in ampules and stored in liquid nitrogen. The S9 Mix
consisted of the following components in the volumes listed in parenthesis:
$9{0.10 m1); 0.4M MgC1,(0.02 ml); 1.65M KC1(0.02 m1); 0.04M NADP (0.10 ml);
7 0om Glucase-6-phospfate(0.10 m); 1.0M HaHpPOg, pH 7.4(0.10 m1) and

H20(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 NaCl which
was sterilized and fortified with 10 m1/100 m of a sterile solution con-

taining 0.5 mM biotin (1XSA), Bottom a?ar was Vogel-Bonner minimal medium

E which was described by Ames et al.l Nutrient broth used for growing
the overnight cultures of the tester strains contained 25 g/liter of Oxoid

Nutrient Broth No. 2. The‘IOxSA supplement contained 5.0 mM L-histidine "

and 0.5 mM biotin.

Toxicity Assay: The survival of 3. typhimurium strain TA100 on plates
supplemented with 10xSA was determined in the presence of the solvent,
DMSO, and at 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
material intd 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
detectable reduction in spontaneous revertants on the 1xSA fortified
plates and/or reduced survival on 10xSA supplemented plates.

.Plate Incorporation Assay: Five doses of FMC 57020, ranging from 0.04 to
7.0 w1l per plate were tested with all five S. typhimurium strains, i.e.,
TA98, TAl00, TA1535, TA1537, and TA1538, with "and without activation by
rat liver S9 Mix. In the nonactivated assay, 50 ul of the positive
controls,” solvent controls or appropriately diluted test material were
incorporated wigp 50 1 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 ml of 59 Mix, 50 w1 of the solvent, test article, or positive
contro) chemical? and 50 w1 of the bacterial: tester strain. The top
agar mixtures, with and without S9 Mix; were vortexed and poured onto the

- surface of 25 ml of bottom agar in a 15 x 100 mm. Petri dish. After
so]idification of the top agar, the plates were inverted and incubated at
37" C for 48 hr. Lo

" 1 Controls: The solvent control was DMSO and the positive contrbT.chemicals
“' « For the tester bacteria in the absence of 59 Mix were as _follows:
TA98(10.0 pg/plate 2NF); TA100(0.04 ul 1,3-PS);  TA1535(0.04 u1 1,3-PS);

TA1537(75 wg 9-AA); TA1538(10.0 wug 2-NF). The positive. controls in the

presence » of S9 Mix were TA91{1.0 wg 2-AA)3 "and TAL00(1.0 ug 2-AR)3.

There were no positive controls listed for strains TA1535, TA1537 and

TAIS38 in the presence of 59 Mix.

4

Ipmes BN et 1. 1975.: Mutation Research 31:347-364.

2Positive controls: 2NF = 2-nitrofluorene; 1,3 PS = 1,3-Propane Su]tone;' ‘”‘

9AA = 9-Amino- acridine.

3

2AA = 2-aminoanthracene.
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RESULTS:

The preliminary cytotoxicity assay showed that FMC 57020 gave normal
background lawns at doses between 0.003 u1 and -3.1 41 per plate;
background_was_greatly reduced when 10 yl/plate of the test material was~
~ applied.  The TAI00 revertants/plate were not appreciably affected in this
same concentration range; however, at 3.1 pl/plate of the test material
- the viable count plate was 28 percent of viable count obtained with the
o solvent control, and at 10 ul/plate no survivor could be detected in the
. appropriately diluted TAl00 culture on 10xSA supplemented plates."
For strain TA98 in the presence of S9-Mix, the average revertants per
plate were: - DMSO(44 # 3); FMC 57020 doses 0.04 y1(39 * 0)%; 0.2 u1
(42 # 10), 1.0 ,1(36 # 7), 2.0 p1(44 ¢ 1), and 4.0 ¥1(17 # 5). For strain
TA98 in the absence of S9, the average revertants per plate were: DMSO
(39 # 5); FMC 57020 doses 0.04 w1(40 279), and 4.0 u1(3 * 3).

For strain TAl00 in the presence of S9 Mix, the average revertants per
plate were: DMSO(96 # 3); FMC doses 0.04 w1(90 % 7), 0.2 u¥(99 # 12),
1.0 w1(90 % 10); 2.0 u1(74 = 4), and 4.0 wl{27 £ 5). ' For strain TAl00 in
the absence of S9-Mix, the average revertants per plate were: DMSO
(134 & 5); FMC 57020 doses 0.04 u1(128 # 9), 0.2 u1(113 # 14), 1.0 4l
(93 # 3), 2.0 »1(89 ¢ 5) and 4.0 wl(22 = 4). ' o .

For strain TA1535 in the presence of $9-Mix, the average revertants per
plate were:  DMSO(10 # 1); FMC 57020 doses 0.04 y1(9 # 2), - 0.2 yl
(10 # 5), 1.0 y}(9 #1), 2.0 p1(7 #2), and 4.0 p1(2%2). For strain
TA1535 in the absence of S9-Mix, the average revertants per plate were:
DMSO(19 = 7), 2.0 w1(18 # 6), and 4.0 p1(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 w1(7 # 3), 0.2 w}(8 2% 2),
1 1.0 ) (7 24), 2.0 u) (6= 1), and 4.0 y1 {1 # 1). For strain TA1537 in
the absence ‘of S9 Mix, the average revertants per plate were DMSO
(10 ¢ 2); FMC 57020 doses 0.04 y1(107% 3), 0.2 u1(8 # 4), 1.0 w1(10 = 2),
2.0 pi{11 # 5), and 4.0 u1(2 = 1).
For strain TAl538 in the presence of S$9 Mix the average revertants per "
plate were DMSO(14 2 7); FMC 57020 doses 0.04 p1(14 # 5), 0.2 w1(15 % 3),
. 1.0 u1(16 % 3), 2.0 y1(12 # 4), and 4.0 p¥(2 # 2). For strain TA1538 in
the absence of S9 Mix the average revertants per plate were DMSO(8 = 2);
'FMC 57020 doses 0.04 y1(9 # 3), 0.2 w1(11#2), 1.0 ul(q= 5), 2.0 ul
(8 # 1) and 4.0 ul{2 # 1).

The positive controls were run concurrently with each assay using a

mutagenic chemical selected for strain sensitivity and specificity. The

results wer- as follows: the averages of revertants per plate in the

absence of SO Mix were: TA98(10 ug NF = 1451 * 262); TA100(0.04 w1 1,3 PS

'~ 891 # 72); Tal535(0.04 y1 1,3 PS = 1159 2 23); TA1537(75 ug 9AA = 2576 #
]
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40); and TA1538(10 yg 2NF = 2175 # 52). The averages of revertants per

plate in the presence of S9 Mix were: TA98(1.0 pg 2AA = 724 * 110) and -

TA100(1.0 pg 2AA = 1124 # 52).
N - . L 'l

DISCUSSION:

' Ffom their analyées of the‘data, the authors and the sponsor cbnclﬂded that
FMC 57020 batch E249-1 was not mutagenic either with or without S9 activa-
tion under the conditions used in the Salmonella/mammalian-microsome assay.

Qur assessment 1is that the authors/sponsor have correctly interpreted
their data; however, the authors failed to include a positive control
chemical for ‘strains TA1535, TAl537, 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 S9 activation
for all five strains, but that the S9 activated assays using strains TA98
and TAl00 were the only ones with adequate controls, i.e., the data for
strains TA1535, TA1537 and TAl1538 in the presence of S9 cannot be properly
‘eyaluated. : _ , _

The histidine mutation common to TA1538 and TA98 is hisD3052 and the histi-

dine mutation common to TA1535 and TA100 is hisG46. Strain TA1537 has been
found to only rarely detect mutagenesis not getected by other members of
the Ames tester. series. A revised method? suggests that TA1535 and
TAI538 be "removed from -the recommended set but can be retained at the
option of the investigator." Strain TAS7 which carries an ochre mutation
(hisD1242) on a multicopy plasmid and the gene mutation, hisD6610, was
recommended ,as & replacement for strain TA1537 which carries the gene
mutation, hisC3076, in order to broaden the scope of mutations detected by
the battery. Ttherefore, complete data for strains TA98 and TAlO0 might
provide data that adequately tests for gene mutations detectable by the
entire battery. .

N

CONCLUSTONS: - Ny

FMC 57020 was not mutagenic in the presence of S9 for S. 'typhimurium‘

strains TA98 and TAl00 and was not mutagenic for all five tester strains
in the absence of S9. ,

"CLASSIFICATION: ) ‘

Acceptable for the datd on FMC 57020 for all testgf strains in the absence
of S9 activation and for the data on TA98 and TAl00 in the presence of S9;
however, unacceptable for 741535, TA1537, and TA1538 in the presence of S9

activation because positive control chemicals were not used to demonstrate
an appropriate sensitivity level.

i
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