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OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

MEMORANDUM

Subject: EPA ID % 524-UGN: Dithiopyr - Review of Developmental
Toxicity and Mutagenicity Studies Submitted for New
Chemical Registration

Tox. Chem. Number: 717C
Project Number: 9-1879
Record Number: 240294

From: Paul Chin, PhD ;/f)ﬂ.'/u( C/é:—«, /7 3/70

Section 2

Toxicology Branch I

Insecticide and Rcdenticide Suppcrt (IRS)
Hazard Evaluation Division (H7509C)

To: Joanne Miller, PM 23
Registration Division (H7505C) //
. ﬂl%;y/ I9;
Thru: Marion P Copley, DVM, DABT 7/ ‘7 ﬁ5&ﬁ' ;7J

Section Head B Hw i
Section 2, Toxicology Branch I (IRS)
Hazard Evaluation Division (H7509C)

NOTE: Final evaluation of the data requirements for the toxicity
studies submitted for the new chemical registration of dithiopyr
will be conducted following the review of a 21-day dermal
toxicity study (MRiD No. 413045-01) which is currently being
reviewed by the HED. .

Conclusions:

Developmental Toxicity Studies

Developmental toxicity studies in rats-and rabbits studies with
dithiopyr were reviewed by the Toxicology Branch I. Both
developmental studies were core—graded supplementary. However,
these studies mav be either upgraded to core-guideline or
downgraded to invalid pending reevaluation of the additiocnal
information on bicavailability of MON-15100 (See section on
ADDITIONAL INFORMATION NEEDED at the end of this memerandum).
Here are the conclusicns of the evaluations. {[The Data
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Evaluation Reports of the developmental toxicity studies are
appended to this memorandum.j °
. Developmental toxicity study in rats (MRID No. 41001507)
Maternal NOEL = 300 mg/kg/day
Maternal LEL = 1000 mg/kg/day (decreased food consunmption)
Developmental Toxicity NOEL = 1000 mg/kg/day (the highest
dose tested)
Developmental Toxicity LEL = not established
Dose levels tested: 0, 30, 300, or 1000 mg/kg/day.
Core classification: Core-supplementary.
2. Developmental toxicity studv in rabbits (MRID No. 410Q1508)
Maternal NOEL = 500 mg/kg/day
Maternal LEL = 1000 mg/kg/day (reduced body weight gain)
Developmental Toxicity NOEL = 1000 mg/kg/day (the highest
docse tested)
Developmental Toxicity LEL = not established
Dose levels tested: 0, 150, 500, or 1000 mg/kg/day
Core classification: Core-supplementary.
Mutagenicity Studies
Five mutagenicity studies (MRID Nos.410015-09, -10, -11, -2, and

-13) with dithiopyr were reviewed by Irving Mauer. Fcur studies
(MRID No. 410015-09, =10, -11, and ~13) were core-graded
acceptable and one study (MRID No. 4110015-12) was core-graded
unacceptable because the study cannot ke evaluated until
essential procedural information and other unexplained items are
provided. Here are the conclusions of the evaluations.[The DERs
for the mutagenicity studies are attached to this memorandum (see
memorandum from Irving Mauer to Joanne Miller, HED Project No. 9-
1879, EPA Record No.240294).]

1. Ames Assay/MON-7200/ML-87-11/EHL 87004
MRID number: 41001509
Conclusion: negative
Core classification: Acceptable

2. Ames Assay/MCON-7200/SR-86-375/LSC-2755-1
-MRID number: 41001510 -- g
Conclusion: negative o
Core classification: Acceptable

3. CHO/HGPRT Mutation Assay/MON-7200/ML-87-10/EHL 87006

MRID number: 41001511
Conclusion: negative
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Core classification: Acceptable

4. In Vitro Cytogenetics Test/MON-7200/ET-86-79

MRID number: 41001512
Conclusion: negative
Core classification: unacceptable

5. Unscheduled DNA Synthesis in Primary Rat Hepatocyte
Cultures/MON-7200/SR-87-9/LSC 3116

MRID number: 41001513
Conclusion: negative
Core classification: Acceptable

Action Reguested:

Monsantco has submitted Two developmental toxicity studies and
five mutagenicity studies to satisfy the data requirements for
registration of dithiopyr (also designated as MON-15100 or MON-
7200, depending upon its registration status here or abroad).

Review and evaluate the above toxicity studies with dithiopyr.

ADDTTIONAL INFORMATION NEEDED:

Biocavailability data of MON=-7200 in test animal

The Agency must be assured that the apparent low toxicity of
MON-7200 demonstrated in the developmental toxicity study in
test animal (marginal maternal toxicity at 1 g/kg/day, HDT)
is not the result cof the poor availability of the test
material in carboxymethylcellulose (CMC). Therefore, the
registrant must provide the following data and information.

a. The maternal liver weight from the developmental
toxicity study in test animal.

b. Data on the biocavailability of MON-7200 in the 0.5 -1
% CMC, such as information on the degree of binding of
the vehicle for MON-7200.

a. Maternal Liver weight data

Liver weight Z2ata Clivef weights and liver/body weight
ratios) are needed because the liver was the common
target organ in a 21-day dermal toxicity study in
rabbits (see Background attached to this DER) with MON-
7200 or the pilot dietary study in rats with MON-13200.
The liver weight increase observed in these studies is
apparently related to the absorbed dose of the test
substance frco 2 different routes of administraticn.
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b. Bicavailability data

Carboxymethylcellulose (CMC), a widely used suspendlng
agent, binds some chemicals. The CMC used in the
developmental toxicity study may sufficiently bind MON-
7200 and cause a decrease in the availability of test
material for absorption in test animals. Therefore,
the registrant should demonstrate the avallablllty of
MON-7200 for absorption when test material is suspended

in CMC.

Data gaps:

1. A 21-day dermal toxicity study (82-2). This study (MRID
No.413045-01) is currently being reviewed by the Tox1cology
Branch I.

2. Developmental toxicity studies in rats and rabbits.

3. Mutagenicity --Chromcscome damage in vitro.

4. A 90—day feeding study is required to be consistent with

what is currently being required under reregistration for
the 1988 amendments to FIFRA.

Background:

Monsanto is requesting the registration of MON-15100 technlcal
grade "dlthlupyr" active ingredient for use in products to ke
applied to turf in both residential and nonresidential sites.

MON-15100 and MON-7200 are Monsanto designations for the same
ingredient, ie., dithiopyr [3,5-pyridine-dicarbothioic acid, 2-
(difluoromethyl) -4-(2-methylpropyl)-6-~(trifluoromethyl)-5,5-
dimethyl ester)]. MON=-15100 and MON-7200 are the designations for
the active ingredient for registration in-the United States and
outside the United States, respectively.
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' GUIDELINE: 83~3
Primary reviewer: Paui Chin, PhD. éjz;“/{¢2:éL;___ XLy (G
Section 2, Tox. Branch 1 (IRS) (H7509C). . .
Secondary reviewer: David Anderson, PhD%WW “/r2/77

Section 2, Tox. Branch 1 (IRS) (H7309C).

CATA EVALUATION RECORD

Study Type: Teratology - Cevelopmental Toxicity
Species: Rat

EPA Identification No.s: EPA MRID No. 410015~-07
Caswell No. 717C

Test Material: MON-7200, technical

Synonyms: Dithiopyr:; MON-15100; MON-7200; 91% S,S-Dimethyl 2-
(difluoromezhyl)—4-(2-methylpropyl)-6-
(trifluorometnyt)-3,5-pyridine dicarbothicate.

Sponsor: Monsanto Japan Limited

Study Number(s): ET-86-208

Testing Facility: The Institute of Environmental Toxicology,
Tokyo, Japan

Title of Report: Teratogenicity Study in Rats with MON-7200
Author(s): R. Suzuki

Report Issued: October 19, 1987

conclusions on efrect levels and ro effect level

Maternal NOEL = 300 ng/kg/day

Maternal LEL = 1000 mg/kg/day (decreased food consumption)

Developmental Toxicity NOEL = 10GO mg/kg/day (the highest
dose tested)

Developmental Toxicity LEL = not established

Dose levels tested: 2, 390, 300, or 1000 mg/kg/day.

Test species [strain’: rat -Charles River Crj:CD (SD):

Route of administration: gastric intubation

- Core classification: Supplementary. This study may be either
upgraded to core-guideline or downgraded to invalid pending
reevaluation cf the a:dditional information on biocavailability of
MON-7200. (See ADDITI!NAL INFORMATION NEEDED attached to this
DER)
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A. Materials

Test Compound: Purity: six

Description: a tan solig
Lot No.: NBpP 3352929-RB
=" Melting point: 48-51° ¢
Vapor pressure: 4 x 100 torr at 2s5° ¢
Solubility: 0.7 PPM in water. Soluble in toluene,
ether, acetone, and chloroform

Vehicle(s):

Material Description Purity
Carboxymethyl- , Wnite pcwder l00%
cellulose

Compound Breparation:

MON-7200 was susperded in 1% aqueous solution of
carboxymethylcellulose to vield dose levels of 30, 300, and
1000 mg/kg/day. The control animals received the vehicle
only at 10 ml/Xg/day.

Test Animal(s): Species: Rat

Strain: Charles River Crj:CD {sSD)

Scurce: Charles River Japan Inc.

Ace: 12 weeks

Weight: 256-259 g (mean body weight on
gestation day 0)

AcClimation Period: 11 days

Environmental Conditions: Temperature: 24il° c
Humidity: s5+10%
- Ligkt:dark cycle: 14:10

B. Study Design

This study was designed to assess the developmental toxicity
of MON-7200 when administered by gastric intubation to
Pregnant rats on gestation days s through 15,

Mating Procedure:

Each female was 2laced in the cage with a male rat until
copulation was observed (1:1 zasis). Observation of vaginal
plugs and/or Sperm was considered to be the evidence of
copulations, and the day on which the evidence was found was
designated as day 0" of gest tion. The mating procedures
were repeated for & Successive days. Fach day, the
copulated females were assigned to 4 test groups so that
mean and standard deviztions ¢= body weights would be
equalized among the groups. Zach group consisted of 24
copulated females.
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Group Arrangement:

Dose Level Number Dosing Schedule
Test Group fraskg/day) Assigned (gestation days)
Control 0 24 6=-15
Low Dose 30 24 §=15
Mid Dose 3Co 24 6-15
High Dose lcoo 24 6-15

Dosing:

All doses were in a volume of 10 ml/kg of body weight/day.
The volume of dcsing solutions was calculated based on the
individual body weights daily during the dosing period. The
vehicle and test matarial suspensions were stirred during
the dosing pericd. Doses of 30, 300, and 1000 mg/kg/day
were given to grcups of 24 rats. The dosing suspensions
were analyzed feor ccncentration and stability. Analyses of
the concentration revealed that the test substance was found
at the levels of 97-109% of the target levels in each dosing
solution and the test substance was verified to be stable
during the dosirny period.

Food and Water

Food (Oriental Yeast Co., Ltd.) and local tap water were
supplied ad libitum. The feed and water were routinely
analyzed for suspecited contaminants (the identities of the
contaminants were not specified in the stuay report). The
study reported *hat no contaminants were detected in such
levels that could adversely affect the results of the study.

Qbservations:

The animals were checked daily for mortality or abnormal
cendition. Body weight determinations were made on
gestation days 0, 6-15 (daily), and 20. Food consumption was
measured .on gestation days 0-6, 6-9, 9-12, and 15-20. Dams
were killed with deep ether anesthesia on gestation day 20.
They were examined grossly. Uteri were examined for the
number of placement of implantation sites, number of live
and dead fetuses, the number of resorption and any
abnormalities. Ovaries were examined for corpcra lutea.

Fetuses were sexed and their viscera were examined
externally and about 1/2 of the fetuses were fixed in
Bouin's fluid and examined for visceral abnormalities. Aall
remaining fetuses were then fixed in 70% ethancl, macerated,
stained with alizarin red S and examined for skeletal
malformations. Historical control data were provided to
allow comparison with concurrent controls.
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Statistical analysis:

Results were analyzed statistically using the following
tests. Bartlett's test for homogeneity of variance,
analysis of variance, Kruskal-Wallis's H test, and Dunnett's
or Scheffe's test for multiple comparison were used in
analyzing the data on the body weights, body weight gains,
and food consumpticn of maternal rats, on the numbers of
corpora lutea, implants, and live fetuses, and on the fetal
and placental weights. Fisher's exact probability test was
used in analyzing the data on the incidences of maternal
rats having anomalous fetuses, incidences of fetal
malformaticns anu variations, and fetal sex ratio, and Mann-
Whitney's U-~test in the data on the percent incidences of
resorptions and .etal deaths.

Compliance:

C.

A signed Statement of Confidentiality Claim was provided.
A signed Statement of compliance with EPA GLP's was
provided.

A signed Quality Assurance Statement was provided by the
Chief of the Quality Assurance Unit, Masahiro Hirano, on
7/6/87. i

Results

Maternal Toxicity:
Mortality

Survival and pre:nancy status in maternal rats treated with
test substance ir summarized in Table 1 of the study report
attached to this DER. One animal from the high dose group
died on gestation day 20. Gross pathological examination
performed on this animal exhibited hemorrhage in the uterus,
hydropericardium, and cloudy enlargement of the liver.
Histopathological examination performed on this animal
revealed that the death was due to septicemia and probably
unrelated to treatment. Another animal from the same dose
group exhibited emaciation on gestation day 20. Gross
pathological examination performed on this animal exhibited
abnormalities such as retenticn of reddish pleural fluid,
adhesion of yellowish white material to the mediastinum and
pericardium. Th<:se findings were suggestive of a technical
erroxr in administering the test sukstance.

Clinical Observat.ions

The aprearance and behavior of treated animals were
considered to be comparable to controls. No clinical signs
were noted durin: the pretreatment period {gestation days 0-
5).



During treztment and posttreatment perlods (gestatlon days
6=-20), cliniczcal SLgns noted were as follows: scabs in the
forearms (one animal in the mid dose group); slight nasal
dlscharge (one animal in the hlgh dose group):; and hair loss
in the limbs and thoracic regions (one or two animals in all
groups) .

Body Weight

A summary of the mean body weight changes during gestation
is presented in Table I. In the low dose group, the body
weight gain during gestation days 6-9 was significantly
increased as compared with that in the control group. In
the mid dose group, significant increases were found on
gestation days 14, 15, and 20 and during gestation days 6-15
and 0-20. However, the changes in these groups were not
considered to be treatment related since they occurred
sporadically and no dose-response relationship was evident.

Significant increase in body weight gain in the high dose
group (10 g) was found during gestaticn days 6-9 in
comparison to the control group (6 g). The body weight gain
in the high dose group was 166% of the control values on
gestation day 6-9.

i
Food Consumption

A summary of food consumption during gestation is presented
in Table II. The food consumption was 51gnlflcant1y
decreased in the high dose group during gestation days 6-%
and 6-15. All other mean food consumption values were not
significantly different than the concurrent control wvalues.

Gross Pathological Observaticns

Gross pathology findings noted were as follows:

1. Enlargement and cocarse surface of the spleen and
its adhesion to the peritoneum in 1 mid dose group
female.

2. Accessory spleen in 1 high <dose group fumale.

However, these findings were not considered to be related to
-test substance treatment.

(V1]



Table I. Mean Body Weight Changes (grams) During Gestation

Dose Group

(mg/kg/day) 0 30 300 1000
Day 0-6 Mean+S.D. 31+7 31+15 32+6 29+6
Day 6-15 Mean+S.D. 35+9 42+13 42+8 ** 3549
Day 15-20 Mean+S.D. 59+12 62+14 67+12 57+17
pay 0-20 Mean+S.D. 125+20 134+18 141416 ** 121+25
Day 6-9 Mean+S.D. 6+5 12+12 * 9+5 10+3 *

a = Data extracted from Study No. ET-86-208, Tables 3 and 4.

* Statistically significantly different from the control group
(p< 0.05).
*#*% Statistically significantly different from the control group
(p< 0.01). A

Table II. Fcod Consumption (g/day) during Gestation®
Prior tc Dosing Period Postdosing
Group Dosing Period (days 6-15) Period days (15-20}
- Control 21 20 20
Low Dose 21 24 20
Mid Dose 22 20 20
High Dose 21 17 ** 18 *

i

= Data extracted from Study number ET-86-208, Table 5 from

the study report.

* Statistically significantly different from the controcl
group (p< 0.05). Females that were not pregnant,
delivered early, aborted or died were excluded from the
nean and statistical calculations.

%% - Statistically significantly different from the contrecl

" group (@< 0.01). )
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Cesarear. section Observations

No statistically significant differences or trends were
found between treated and control groups for the following
parameters: pregnancy rate, mean number of corpora lutea,
mean number of uterine implanta*ion, fetai wviability, sex
ratio, mean fetal body weights or placental weights (see
Table 6 from the study report attached to this DER).

The percent incidence of resorptions and fetal deaths in the
low dose group (6.8%) was 51gn1f1cautly higher than that in
the control group (2.2%). However, this change is not
censidered to be related to the test substance because no
dose-response relationship was evident and the incidence
rate (6.8%) in the low dose group was within the range of
historical control data (2.2-12.3%) f£for this strain of rat
in the testing facility.

Dev=lopmental Toxicity:

External Examinations

External examinations of all fetuses showed no variations ox
malformations. - i

Visceral Examinations

vVariations or malformations noted in the soft tissue did not
indicate a treatment effect in any group. Summaries of soft
tissue variations and malformations are shown in Table 8 of
the study report attachied to this DER.

The following visceral variations were reported in the study
reporti:

1. Slight dilatation of renal pelvis with the
presence of The renal papilla was observed in all
groups. The percent incidences of fetuses
(litters) were 2.5% (9.1%), 8.5% (19.0%), 6.3%
(13.0%}, and 6.7% (22.7%) in the control, 1low,
mid, and high dose groups, respectively. The
percent incidences <f this variation in fetuses
(litters) in the historical control as reported in
the sukimission ranged frcm 0 to 2.1% (0 to 13.6%).
The incidences of this variation in the low dose

- group -ras statisticalily significantly different
from tne control group. Kowever, this change is
not considered to ke related to treatment because
the incidence is nct dose-related. Because
dilatation oZ the rznal pelvis is commonly
obserwved in <he ncrmal stages of renal development
(1), =he toxicological significance of an increase

7
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in this findinc 1s ot clear.

2. Thymic remnant iIn the neck was cbserved in 4.7% to
12.% of the feztuses in all groups including the
control group. The incidance 2f this variatien in
‘the low dose group was significantly lower than

that in the cecntrol group. g

3. Left umbilical artery was observed in one fetus T

from each of t=e low and mid dose groups. %

4. ¥Y-shaped 3rd ventricle was cbserved in one fetus %

of the control group. ?

' !

The following visceral malformations were reported in the %
study repor<T: g
1. Microphthalmia in cite fetus Zrom each of the i
centrel and hizh dose groups. %

2. Situs inversus viscerum in cne fetus of the low 2

dcse grcup 3

Skeletal Examinazicns g
:

Skeletal evaluatiecn data from animals sacrificed at the ?
scheduled cesarean secticns are summarized in Table 8 of th z
study report attached tc this DER. 5
Skeletal variations were noted in all groups and they did &
not occur in a pattern cr frecuency which indicated a 3
treatment effect The fzllowing skeletal variations were 5
reported in the study rezort. =

o

1. Lumbar ribs werz2 ocbkserved in 1.5%, 0.7%, 4.5%, and
3.5% of the fezTuses in the conurol, low, mid, and
nigh dose grours, respectively. Although slightiy
higher incidences were found in the mid and higk
dose groups, tze differences from the control
value were not statistically significant and these
values were within the range of the incidences in :
the historical control data (1.8-7.3%). =

2. Shortened 13th rib was observed in 2, 1, 1, and 1
fetuses of the =<ontrosl, low, mid, and high dose
groups, respec=ivelw. '

3. Cervical ribs were cbserved in one fetus of the g
mid dose group. ;
4. lath riks with 27 prassacral vertebrae were

okserved in ones fetus of the high dose group.

- Skeletal malformations rncted Z3id not indicate a treatment

effect in any group. The following malformations were
reported in the study rezort

Y by e E

1. Szlitting of cs=sifization center of the thoracic
varteb:ral body was ckserved in one fetus of the

'

3

N



007863

mid dose group.

2. Splitting of ossification center of the lumbar
vertebral body in one fetus and fusion of the ribs
in one fetus of the high dose group were cbserved.

D. Discussion/Conclusions

Groups of 24 pregnant rats were given daily doses of ditaiopyr
(MON-7200) by gastric intubation at 0, 30, 300, or 1000 mg/kg
body weight on gestation days 6 through 15. Based on
statistically significant decreased food consumption on day 6-13.
maternal toxicity may have been demonstrated at the 1000
mg/kg/day dose level. The no-observed-effect level (NOEL) for
maternal toxicity is 3C0 mg/kg/day. There was no compound
related developmental toxicity (embryo/fetal toxicity or
malformations) at any dose level, however, there was a nominal
increased trend in malformations and skeletal variations. Since
these incidences were comparable to the historical controls and
were not statistically significant, they were not considered
treatment related. (The study report noted that the historical
control data base is comprised of only 307 to 328 fetuses from %
studies). The NOEL for developmental toxicity is considered to
be 1000 mg/kg/day. Since the guideline allows a limit dose of
1000 mg/kg/day, a repeat study is not required if the response to
the section on ADDITIONAL INFORMATION NEEDED (below) is
acceptable.

Reference

1. Woo, D.C. and R. M. Hoar, "Apparent Hydronephrosis" as a
Normal Aspect of Renal Development in Late Gestaticn of
Rats: The Effect of Methyl Salicylate., Teratology, 6: 121~
196, 1972. '

ADDITIONAT, INFORMATION NEEDED:

Bicavailability data of MON-7200 in test animal

The Agency must be assured that the apparent low toxicity of MCN-
7200 demcnstrated in the developmental toxicity study ir rats
(marginal maternal toxicity at 1 g/kg/day, HDT) is not the result
of the poor availability of the test material in
carboxymethylcellulose (CMC). .Therefore, the registrant must
provide the following data and information.

a. The maternal liver weight from the developmental
toxicity study in rats. R

b. Data on the bicavailability of MON-7200 in the 1 % CMC,
such as information on the degree of binding <f the
vehicle for MON-7200.
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a. Maternal Liver weight data

Liver weight data (liver weights and liver/body weight
ratios) are needed because liver was the common target
organ in a 2l-day dermal toxicity study in rabbits (see
] Background) with MON-7200 or the pilot dietary study in
3 rats with MON-12200. The liver weight increase
: observed in these studies is apparently related to the
= absorbed dose of the test substance from 2 different
i routes of administration.

b. Bicavailability daté

Carboxymethylcellulose (CMC), a widely used suspending
agent, binds some chemicals. The CMC used in the
developmental toxicity study may sufficiently bind MON-
7200 and cause a decrease in the availability of test
material for absorption in test animals. Therefore,
the registrant should demonstrate the availability of
MON-7200 for absorption when test material is suspended
in CMC.
Background !
Bioavailability of MON-7200 or MON-13200 (a structurally related
substance to MON-7200) has been demonstrated in several studies
listed below. See structures for MON-7200 and MON-13200 bhelow.

Studies Conducted with MON-7200

Developmental Toxicity Study in Rats

Document No.: EPA MRID No. 4100135-07

Maternal NOEL = 300 mg/kg/day

Maternal LEL = 1000 mg/kg/day (decreased food
consumption)

Developmental Toxicity NOEL = 1000 mg/kg/day (the
highest dose tested)

Develcopmental Toxicity LEL = not established

Vehicle used: 1 % CMC

Developmental Toxicity Study in Rabbits

Document No.: EPA MRID No. 410015-08

Maternal NOEL = 500 mg/kg/day

Maternal LEL = 1000 mg/kg/day (decreaseé body weight
gain)

Develcpmental Toxicity NOEL = 1CCO0 mg/kg/day (the
highest dcse tested)

Develcpmental Toxicity LEL = not established

Vehicle used: 0.5 % CMC

10




21-Dav Dermal Toxicity Study in Rats

Document No.:

LEL:

Vehicle used:

Note:

EPA MRID No. 413056-01. This study is
currently being reviewed by the
Toxicology Branch I.

1 g/kg/day based on increased liver
weights and liver/body weight ratios.

None. Applied as powder.

The LEL in this dermal study is same as
the dose level utilized in the
developmental toxicity study (1
g/kg/day)

studies Conducted with MON-13200

WA e A e e e e e e ——

Pilot Dietary Study in Rats

Document:

Vehicle used:

Note:

A letter from Dr. Joel Kronenberg,
Monsanto to William Burnam. OPP, EPA, on
July 18, 1988).

1000 ppm (approximately equivalent to
0.05 to 0.1 g/kg/day using a conversion
factor) based on increased liver weights
and enlarged hepatocytes.

the test substance was incorporated in
the diet.

The LEL (approx1mately 0.05 to 0.1
g/kg/day) in this pilot dietary study is
approximately 1/10 to 1/20th of the dose
level utilized in the above
developmental toxicity study (1
g/kg/day) .

Metabolism Study in Rats

Reference:

Biocavailability:

Vehicle used:

{
Results presented at a meeting held on
December 11, 1989 between
representatives of EPA and Monsanto
Company, at room 1023, OPP. EPA.

25% of the orally administered
dose was excreted in the urine

Not specified.

11
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Note: Based on the absorption of MON-13200, it
is estimated that the absorption of MON-
7200 from the gut in rats is about 25%.

structures of MON-7200 and MON-13200

MON-7200 MON-13200
(Dithiopyr) (Thiazopyr)

i



Dithiopyr Science Reviews

Page is not included in this copy.

Pages _17 through _20 are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product inert impurities.

Description of the product manufacturing process.
Description of product quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.

A draft product label.

The product confidential statement of formula.

Information about a pending registration action

X 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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Section 2, Tox. Branch 1 (IRS) (H7509C).

Secondary reviewer: David Anderson, PhD&zZ;“;ZZ%A%ktééﬂ,L27&3/}/’

Section 2, Tox. Branch 1 (IRS) (H7509C).

DATA EVALUATION RECORD

Study Type: Teratology - Developmental Toxicity
Species: Rabbit

EPA Identification No.s: EPA MRID (Accession) No. 410015-08
Caswell No. 717C

Test Material: MON-7200, technical

Synonyms: Dithiopyr; MON-15100; MON-7200; 93% S,S-Dimethyl 2-
(difluoromethyl)-4-(2-methylpropyl) -6-
(trifluoromethyl) -3, 5~-pyridine dicarbothioate.

Sponsor: Monsanto Agricultural Company
Study Number(s): HL-88-110/HLA 241-218

Testing Facility: Hazleton Laboratories America, INC.
9200 Leesburg Turnpike, Vienna, VA 22180

Title of Report: Rabbit teratology Study with MON-7200
Monsanto Study Number HL-88-110

Author(s): S. A. Morseth
Report Issued: Jaruary 13, 1989

Conclusions on effect levels and no effect levels

Maternal NOEL = 500 mg/kg/day :

Maternal LEL = 1000 mg/kg/day (reduced body weight gain)

Developmental Toxicity NOEL = 1000 mg/kg/day (the highest

dose tested)

Developmental Toxicity LEL = not established

Dose levels tested: 0, 150, 500, or 1000 mg/kg/day

Test species (strain): Rabbit (New Zealand White)

Route of administration: oral gavage
Core classification: Supplementary. This study may be either
upgraded to core-guideline or downgraded to invalid pending
reevaluation of the additional information on bicavailability of
MON-7200. (See ADDITIONAL INFORMATION NEEDED attached to this
DER) -
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A, Materials

Test Compound: Purity: 93%

Description: a yellow zolid

. Lot No.: Dayton 88-1

Melting point: 48-51° ¢

Vapor pressure: 4 x 10°° torr at 25° c

Solubility: 0.7 ppm in water. Soluble in toluene,
ether, acetone, and chloroform

Vehicle(s):

Material Lot No. Description Purit-w

Tween 80 870326 Yellow, viscous liquid 100%
Carboxymethyl- 116F- White powder 100%
cellulose 0231

Compound preparation:

MON-7200 was suspended in-0.5% carboxymethylcellulose and
0.1% Tween 80 to yield dose levels of 150, 500, and 1000
mg/kg/day. The control animals received the vehicle only at
5 ml/kg/day.

Test Animal(s): Species: Rabbijt

Strain: New Zealand White

Source: Hazleton Research Products Inc.,
Denver, PA

Age: 20 weeks

Weight: 2192 to 3365 g

Environmental conditions: Temperature: 68-73° F
Humidity: 45-84%

Light:dark cycle: 12:12B.
Study Design

This study was designed to assess the developmental toxicity
of MON-7200 when administered by gavage (oral intubation; to
pregnant rabbits on gestation days 7 through 19.

Mating Procedure:

Each female was placed in.the cage with a male rabbit uncil
copulation was observed. After copulation was observed and
confirmed by examination of the vulva, the female was
injected with human choricnic gonadotropin (HCG). 1If mazing
‘Wwas not confirmed after 20 minutes, the female was placed in
the cage of another male rabbit and the procedure was
repeated. The day mating was confirmed was designated as
day 0 of gestation. The mating continued until 18 pregnant
rabbits were assigned to each of the four Treatment groucs.
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Group Arrangement:

Dose Level Number Dosing Schedule

-Test Group (ma/kg/day) Assigned (gdestation days)

Control 0 . 18 7-15

Low Dose 150 18 7-19

Mid Dose 500 18 7-19

High Dose 1000 18 . 7-19
Dosing:

All doses were in a volume of S mi/kg of body weight/day.
The vehicle and test material suspensions were stirred

- during the dosing period and doses of 0, 150, 500, and 1009

mg/kg/day were given by oral gavage to groups of 18 does.
The dosing suspensions were analyzed for concentration and
stability. Analyses of the concentration revealed that the
test substance was found at the levels of 97-103% of the
target levels in each dosing solution and the test substance
was verified to be stable during the dosing period. Dosing
was based on the most recently recorded individual body
weight values (individual body weight values on gestation
day 0 ranged from 3086 to 3875 g).

Observations:

Tre animals were checked twice daily for mortality or
abnormal condition. Body weight determinations were made on
gestation days o0, 7, 9, 11, 15, 20, 24, and 29, and food
consumption was measured throughout the study. Dams were
sacrificed by intravenous  injection of T-61 Euthanasia
3olution on gestation day 22. They were examined grossly.
Uteri were examined for the number of placement of
implantation sites, number of live and Jead fetuses, the
number of early and late resorptions and any abnormalities.
Ovaries were examined for corpora lutea.

Fetuses were sexed and their viscera were examined for
variations and malformations. Fetuses were then fixed in
95% ethanol and macerated in 1.5% potassium hydroxide. The
skeletons were then stained with alizarin red S and examined
for skeletal malformations. All live fetuses were examined
for external, visceral and skeletal abnormalities.
Historical control data were provided to allow comparison
with concurrent controls.

Statistical analysis:

See Appendix #1, taken from the study report.
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Compliance:

A sigmed stz—ement of C:nfiﬁentiality Claim was provided.
A signed Stz—ement —f cempliance with EPA GLp's was
provided. '

A signed Juality Assmrarce Statement was provided by Blair
Winga=d ar t=e Quality 2ssuzance Unit on 1/12/89.

Results

Mater—mal Tox<—=ity:

Mortai ty

One ccmntrel cToup female (No-.46321) and one low dose group
female (Nc. £5936) dZed :n zestation days 28 and 23,
respectively. Anima> No. 45321 contained 14 dead fetuses
and animal Nc. 463536 contaized 2 implantation sites with
normally deveZoping “stuses on left uterine horn. The cause
of death cf t=ese 2 znimals is wnknown. One control group
female abcrte< on gestation day 24 and one high dose group
female delive=ed on cestaticm day 29.

Clinic=al Crser—vationr.:
==tilcal Chservation=

The apoearanc= and benavior of treated animals were
considered tg »e comparable =—o controls. No clinical signs
were ncted dur:ng the Pretre=tnent period (gestation days 23~
7).

During the tre=tment Derisd “gestation days 7-20), signs o=
lacrimaztion, EZarrhea and alopecia in the area surrounding
the teaxr ducts of both eyss -were noted in one control group
female that wa= found dead or= gestation day 28. Diarrhea w=s
noted in orne I-ow dese female. During the posttreatment
period ‘gestation days 20-29) , clinical signs noted were as
follows: thin Zppeararxce ‘one in the high dose group) ;
alopecia (cae =n the mid Zose and one in the high dose
droups) ; diarr=ea !one in the mid dose and one in the high
dose groups:; =air loss (two Zn :ne mid dose and three in
the high dcse =TOUp); and clear celatinous material found :n
the cage pan (=ne in tie xid Hose group). The above signs
do not appear =, be tr=atrent related.

3ody Weight ‘

A summary of t:e mean Dody weZight changes during gestation
is presented i= Table I below. Mean body weight gain values
for the low anE mid decse grours were similar to the

Teéspective control valwues 3t =11 :Intervals.
Zowever, the hizh dose Jrcip =xhizited statistically
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significant decrease (p < 0.03) in body weight gain only
during gestation days 7-9 in comparison to the control
group. The high dose group lost 43 g (approximately 1.2% of
the gestation day 0 body weight) while the control group
gained 21 g (approxinately 0.6% of gestation day 0 body
weight) over the first 2 days of treatment. Therefcre, body
weight gain in the high dose group during gestation days 7-9
is approximately 3 fold less than that of the control group.
Although food consumption was normal during gestation days
7-9 (see Table II below), the efficiency of food utilization
was negative (-0.13) in comparison to control value (0.06)
(see Table III below).

During the dosing period (gestation day 7-20), the bedy
weight gain in this high dose group (18+200 g) was lower
rhan that of the controls (162+81 g). However, the decrease
was not statistically significantly different from the
controls due to wide variation (mean+standard deviation of
18+200 g) of the body weight gain among the high dose group.
The weight gains in the high dose group during posttreatment
period was similar to those of the controls.

Food Consumption

A summary of food consumption during gestation is presented
in Table II. The food consumption was significantly
decreased in the low dose group during gestation days 7-9.
In the high dose group it was significantly increased during
gestation days 0-2 and 0-7. All other mean food consumpticn
values were not significantly different than the concurrent
control values.
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Table I. Mean Body Weight.Changes (grams) During Gestation®

Dose Group

{mg/kg/davy) 0 150 500 1000
Day 0-7 Mean+S.D. 165+112 97+79  155+82 176+92
Day 7-20 Mean+S.D. 122+81 159+83 72+193 18+200
Day 20-29 Mean+S.D. 167+95 184+147  172+171  235+194
Day 7-29 Meah 330 344 245 255

Day 7-9 Mean+S.D. 21+30 10+49 -1+36 -43_. " *
Gravid Uterine Weight 376 440 470 433

Corrected Body Weight gains
GD 7-29° -46 -36 -225 -178

Entire Period?
Mean+S.D. 118+288 24231  =71+299 -34335

(il

corrected body weight gain for dosing period = body weight
gain for gestation day 7-29 minus gravid uterus weight.

= corrected body weight gain for entire gestation period = bodwv
weight gain for entir: gestation periocd minus gravid uterus
weight.

a = Data extracted from HLA Study No. 241-218, Tables 4 and 6.

* Statistically significantly different from the control grcup

(p< 0.05).

Table II. Food Consumption (g/dam) during Gestation®

Prior to Dosing Post-
Desing Period Dosing Gestation
Period Period Period
Group (Day 0-7) (Day 7-20) (Dbay 20-29) (Day 7-9)
Control 1071 2048 - 1058 324
Low Dose 1010 1805 1021 265 *
Mid Dose 1126 1716 1083 326

High Dose 1221+* 1701 1298 306

= Data extracted -from Study Report number HLA 241-228,"
Table 5 from the study report.

* Statistically significantly different from the control

group (p< 0.05). Females that were not pregnant,

delivered early, aborted or died were excluded from the

mean and statistical calculations.
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Table IXII. Efficiency of Food Utilization During Gestation
(g body weight gained/g food consumed)

Dose Group

(mg/kq/day) 0 150 500 1000
Day 0-7 0.15 0.09 0.14 0.14
Day 7-95 0.06 . 0.04 -0.00023 -0.13

Gross Pathological Observations

Gross patholeogy findings noted were as follows:

1. Several dark red spots on all lobes of the lung in
1 control group female that aborted on gestation
day 24.

2. Pale liver (all lobes) in 1 control group female

(N>.46921 that was found dead on gestation day 28)
and in 1 low dose group female.
3. Firm, fluid-filled mass within the muscle of the
abdominal wall in 1 low dose group female /No.
46936) that was found dead un gestation day 23.
4. A large amount of clear, watery fluid within the
thoracic cavity of 1 mid dose group female.
5. Accessory spleen(s) in all groups.
However, these findings were not consicdered to ‘be related o
test substance treatment. i}

Cesarean section Observations

No statistically significant differences or trends were
found between treated and control groups for the following
parameters: pregnancy rate (83, 89, 100, and 94% for
controls to the highest dose level), mean number of corpora
lutea, mean number of uterine implantation, efficiency of
implantation, number of resorption, fetal viability, number
of dead fetuses/litter, sex ratio, or mean fetal body
weights (see Table 8 from the study report attached to this
DER). - - T

2. Developmental Toxicity:
External Examinations

External examinations of all fetuses showed no variations or
malformations except for one low dose fetus. The fetus was
reported to have bulging eyes and a small flap of sxin on
the head. A summary of external variations is presented in
Table IV.



Table IV. External Variations

A R e e e e e e e e e i ettt

Observations Control ILow Dose Mid Dose High Dose
4pups (litters) examined 7% (12) 100 (14) 138 (18); 101 (15)
#pups(litters) affected 0 (0) 1 (1) 0 (0) 0 (0)
Bulging eye(s)

#pups(litters) affected O (0) 1 (1) 0 (0) 0 (0)
Flap of skin cn head
#pups (litters) affected 0 (0) 1 (1) 0 (0) o (0)

Visceral Examinations

Variations or malformations noted in the soft tissue did not
indicate a treatment effect in any group. The following
malformations were reported in the study report:

1. In low dose group, 1 fetus had opacities in both eves,
1 fetus had gallbladder agenesis, and 1 fctus had
dilated aortic arch with an intraventricular septal
defect.

In mid dose group, 2 fetuses had malformations of the
aortic arch and 1 fetus had an absent kidney ana
ureter. '

No malformed fetuses were found in control and high
dose groups.

2.

3.

Skeletal Examinations

Skeletal variations were noted in all groups and included
variations in the stage of ossification and in the rib
counts. They did not occur in a pattern or frequency which
indicated a treatment related effect.

Skeletal malformations noted did not indicate a treatment
effect in any group. The-following malformations were
reported in the study report:

1. Vertebral anomalies in either the thoracic or lumbar
region were noted in 1 fetus of the contrel group, =
fetuses of the low dose group, 3 fetuses of the mid
docse group, and 5 fetuses of the high dose group. The
vertebral anomalies are common in rabbit fetuses and
did not occur in a dose~-related pattern.

Fused sternebrae was noted in 1 fetus of the lcw dose
group litter mate of one of the fetuses with a
vertebral anomaly. '



3. Forked ribs were noted in 1 fetus of the mid dose group
litter mate of one of the fetuses with a vertebral
anomaly.

4. The percent of fetuses (litters) with skeletal
malformations was 1.3 (8.3), 4.0 (29), 2.9 (17), and
4.0 (20) for the control, low, mid, and high dose
groups, respectively, including the litter that
delivered early. These differences were not
statistically significant.

D. Discussion/Conclusions

Groups of 18 pregnant New Zealand White rabbits were given daily
doses of dithiopyr (MON-7200) by oral gavage at 0, 150, 500, or
1000 mg/kg body weight on gestation days 7 through 19. Based on
statistically significant decrease in maternal body weight gain
between gestation days 7 to 9 at the high~st dose level, the
lowest-effect-level (LEL) for maternal toxicity is 1000
mg/kg/day. The no-observed-effect level (NOEL) for maternal
toxicity is 500 mg/kg/day. There was no compound related
developmental toxicity (embryo/fetal toxicity or malformatlons)
at any dose level. The NO:L for developmental toxicity is
considered to be 1000 mg/kg/day. Since the guldellre allows a
limit dose of 1000 mg/kg/day, a repeat study is not r 2quired if
the response to the section on ADDITIONAL INFORMATION NEEDED
(below) is acceptable.

ADDITIONAL INFORMATION NEEDED:

Biocavailability data of MON-7200 in test animal

The Agency must be assured that the apparent low tox1c1ty of MON-
7200 demonstrated in the developmental toxicity study in rabbits
(marginal maternal toxicity at 1 g/kg/day, HDT) is not Lihe result
of the poor availability of the test material in
carboxymethylcellulose (CMC). Therefore, the registrant must
provide the following data and information.

a. The maternal liver weight from the developmental
toxicity study in rabbits.

b. Data on the bicavailability of MON-7200 in the 0.5 %

CMC, such as information on the degree cof binding of
the vehicle for MON-7200.

a. Maternal Liver weight data

Liver weight data (liver weights and liver/body weight
ratios) are needed because liver was the common target
organ in a 21-day dermal toxicity study in rabbits (see

9
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Background) with MON-7200 or the pilot dietary study in
rats with MON-13200. The liver weight increase
observed in these studies is apparently related +o the
absorbed dose of the test substance from 2 different
routes of administration.

b. Biocavailability data

Carboxymethylcellulcse (CMC), a widely used Suspending
agent, binds some chemicals. The CMC used in the
developmental toxicity study may sufficign?ly bind MoN-

material for absorption in test animals. Therefore,
the registrant should demonstrate the availability of
MON-7200 for absorption when test material is suspended

Background

Bioavailability of MON-7200 or MON-13200 (a structurally related
Substance to MON-7200) has been demonstrated in several studies
listed below. See structures for MON-7200 and MON-13200 below.

Studies Concucted with MON-7200

Developmental Toxicity Study in Rats

Document No.: EPa MRID No. 410015-07

Maternal NOEL = 300 mg/kg/day

Maternal LEL = 1000 mg/kg/day (decreased food
consumption)

Developmental Toxicity NOEL = 1000 mg/kg/day (the
highest dose tested)

Developmental Toxicity LEL = not established

Vehicle used: 1 % CMC

Developmental Toxicity Studv in Rabbits

Document No.: Epa MRID No. 410015-08

Maternal NOEL = 500 mg/kg/day

Maternal LEL = 1000 mg/kg/day (decreased body weight
gain)

Developmental Toxicity NOEL = 1000 mg/kg/day (the
highest dose tested)

Developmental Toxicity LEL = not established
Vehicle used: 0.5 % CcMcC-

21-Day Dermal Toxicity Studyv in Rats

Document No.: EPA MRID No. 413056-01. This study is
currently being reviewed by the
10
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Toxicology Branch I.

LEL: 1 g/kg/day based on increased liver
weights and liver/body weight ratios.

vVehicle used: None. Applied as powder.

Note: The LEL in this dermal study is same as
the dose level utilized in the
developmental toxicity study (1
g/kg/day)

studies Conducted with MON-13200

e S T A Y L L

Pilot Dietary Study in Rats

Document: A letter from Dr. Joel Kronénberg,
Monsanto to William Burnam, OPP, EPA, on
July 18, 1988).

LEL: 1000 ppm (approximately equivalent to
0.05 to 0.1 g/kg/day using a conversion
factor) based on increased liver weights
and enlarged hepatocytes. _

Vehicle used: the test substance was incorporated in
the diet.

Note: The LEL (approximately 0.05 to 0.1
g/kg/day) in this pilot dietary study is
approximately 1/10 to 1/20th of the dose
level utilized in the above
developmental toxicity study (1

g/kg/day) -
Metabolism Study in Rats

Reference: Results presented at a meeting held on
' December 11, 1989 between

repredentatives of EPA and Monsanto
Company, at room 1023, OPP, EPA.

Bicavailability: 25% of the orally administered dose

was excreted in the urine
Vehicle used: Not specified.
Note: 3 . Based on the absorption of MON-13200, it
' is estimated that the absorption of MON-

7200 from the gut in rats is about 25%.

11



Structure
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ON-7200 and MON-13200

MON-7200
(Dithiopyr)
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APPENDIX #1

STATISTICAL ANALYSES
(Study Report PP. 15-20)
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Dithiopyr Science Reviews

Page is not included in this copy.

Pages _34 through _41 are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product inert impurities.

Description of the product manufacturing process.
Description of product quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.

A draft product label.

The product confidential statement of formula.

Information about a pending registration action

X 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.




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460
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OFFCE OF
PESTICIDES AND TOXIC
SUBSTANCES

Chemical (Caswell): 717C
RD Record No.: 240,294
HED Project No.: 9-1879

MEMORANDUM

SUBJECT: Dithiopyr - Submission of Tox Data (MRID Nos.
410015-09, -10, -11, -12, and -13)

EPA ID No. 524-UGN % / o y
A 0¥/ o
FROM: Irving Mauer, Ph.D., Geneticist ‘-27 6;4/

- Toxicolppgy Branch I - Insecticide-Rodenticide Support
Health Effects Division (H7509C)

TO: Joanne I. Miller, Acting PM 23
Fungicide—~Herbicide Branch
Registration Division (H7505C)

THRU: Karl P. Baetcke, Ph.D., Chief
Toxicology Branch I - InsecgAcide-Rodenticide Support
Health Effects Division (H7509C)

Registrant: Monsanto Agricultural Division, Monsanto
Chemical, St. Louis, MO

Reguest

Review and evaluate the following five mutagenicity
studies with dithiopyr (also designated as MON-15100 or
MON—-7200, depending upon its registration status here or
abroad):

1. Ames/Salmonella Mutagenicity Assay of MON-7200,
unpublished study No. ML-87-11/EHL 87004,
performed at Monsanto's Environmental Health

HEe

Svinted on Recyced ‘Paper
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Laboratory, St. Louis, MO, Final Report issued
July 17, 1987, and catalcgued by Monsanto as
submission R.D. #900, Volume 10

{EPA MRID No. 410015-09).

In vitro Microbiological Mutagenicity Assays

with MCN-7200, unpublished study performed at
SRI International, Menlo Park, ‘CA, SRI Project
$#LSC-2755-1, Final Report issued January 28,
1987, {Monsanto No. SR-86-375), and catalogued
oy Monsanto as submission RD #900 Volume 11
{EPA MRID No. 410015-10).

CHO/HGPRT Gene Mutation Assay with MON-7200,

unpublished study No. ML-87-10/EHL 87006,
cerformed at Monsanto's Environmental Health
Laboratory, St. Louis, MG, Final Report issued
September 11, 1987, and catalogued by Honsanto
as submission R.D. #9000, Volume 12

{(EPA MRID No. 410015-11).

MON-7200: in vitro Cytogenetic Test, performec

at the Institute of Environmental Toxicology,
Tokyo (Japan), Study #ET-86-79, Final Report
issuedé August 1, 1986, and catalogued oy Monsanto
as submission R.D. #900, Volume 13

{EPA MRID No. 410015-12).

Evaluation of the Potential of MON-7200 to Induce

Unscheduled DNA Synthesis in Primary Rat Hepatocyte

Cultures, unpublished study performed oy SRI1I Inter-

~ational, Menlo Park, CA, SRI Project #LSC-3l1lé%
{Monsanto No. SR-87-9), Final Report issued
Suly 6, 1987, and catalocued by Monsanto as
submission RD #900 Volume 14

(EPA MRID No. 410015-13).
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[Detailed reviews are appended to this memorandum.]

Study
(Mcnsanto No.)

Reported Results

TB Ewvaluation

1. Ames
{ML-87-11)

Negative for reverse muta-

tion in Salmonella (Ames)
TA strains up to the dose
limit of solubility

(3000 ug/plate), w/without
activation.

ACCEPTABLE

2. Ames
{SR-86-375)

Negative for reverse muta-—

tion in Ames Salmonella
strains exposed w/without
activation up to the
limit of solubility

(5000 ug/plate).

ACCEPTABLE

i
3. CHO/HPRT
(ML-87-10)

Negative for inducing

forward mutation at the
HGPRT locus of Chinese
hamster ovary cells
exposed w/without activa-
tion up to cytotoxic dose.
levels (300 ug/mL/-S9; 30
ug/mL/+S9) .

ACCEPTABLE

4., CHL/Chrom. Ab
{ET-86-79)

Although reported as

negative for inducing
structural chromosome
aberrations in Chinese
hamster lung cells exposed
to the limit of solubility
(0.33 and 1.0 mM),
essential procedural
information was lacking.

UNACCEPTABLE

5. HPC/UDS
{SR-87-9)

ATTACHMENTS (DERs)

Negative for UDS

{genotoxicity) unscheduled
DNA synthesis (UDS) in

rat hepatocytes (HPC),

as measured by silver -
grain counts indicative of
DNA damage/repair.

ACCEPTABLE



Reviewed By: Irving Mauer, Ph.D., Geneticist ‘9%7$ﬁ/40
Toxicology Branch I - IRS (H7509C) ;

Secondary Reviewer: Karl P. Baetcke, Ph.D., Chief

Toxicology Branch I - IRS (H7509C) 0 jL
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DATA EVALUATION REPORT

I. SUMMARY MRID NoO.: 410015-09
ID No.: 524-UGN
RD Record No.: 240,294
Caswell No.: 717C

Prdject No.: 9-1879

Study Type: Mutagenicity =— Bacterial gene mutation (Ames
Assay) ,

Chemical: Dithiopyr [3,5-pyridine-dicarbothiocic acid,
2-(difluorometnyl)—4-(2-methylpropyl)-6-{trifluoro-
methyl)-S,S~aimethyl ester]

Synonyms: MON-15100; MON-7200

Sponsor: Monsanto Company, Gte. Louis, MO

Testing Facility: Environmental Health Laboratory (ERL),
; Monsanto Company, St. Louis, MO

Title of Report: Ames/Salmonella Mutagenicity Assay
of MON-7200.

Author: Annette M. Kirk
Studz No.: ML-~-87-11/EHL 87004 (RD No. 900, Volume 10)

Cate of Issue: July 17, 1987

TB Conclusions:

The test article was assayed in replicate experiments
with the standard pattery of Ames strains (Salmonella
ryphimurium LT2) up to its limit of solubility 1in tissue
culture medium (3000 ug/plate), and was found negative for
reverse gene mutation (his~ to his*), since test revertent
colony counts were comparable to solvent and background
values.

t

Classification (Core-Grace): ACCEPTABLE



I1. DETAILED REVIEW

A. Test Material - MON 7200 technical (Monsanto Agricultural
Division)

Description: Light yellow solid

Batch (Lot): Dayton Batch 2 (EHL Code T870003)
Purity (%): 91.5

Solvent/Carrier/Diluent: Dimethylsulfoxiae (DMSO)

B. Test Organism - Bacterial cultures

Species: Salmonella typhimurium LT2 )

Strains: TA98, TAl100, Tal535, TAal537, TAl538
(all his™)

Source: Professor B.N. Ames (UCal, Berkeley)

C. Study Design (Protocol) = This study was designed to
assess the mutagenic potential of dithiopyr when admini-~
stered in vitro to cultures of Salmonella TAfhis~)
strains. Standardized procedures were employed, as
referenced in publisned articles by Ames.

i A statement affirming compliance with Agency GLPs was
provicea.

A Statement of Quality Assurance measures {inspections/
audits) was provided.

D. Procedures/Methods cf Analysis - Genetic 1lntegrity of
the Ames bacterial strains (meltea from frozen permanent
stocks) was verifiea by standard technigues. The mammalian
metabolic activation preparation (rat S9) used in this
study was purchased from Litton Bionetics, and tested tor
activity before use (with benzola)pyrene, B(a)P).

A preliminary toxiclty screen was conducted using f{(only)
TA100 with/without S9 mix at concentrations of MON-7200
up to 10,000 ug/plate. In the main assay (employing

the standara plate incorporation method of Ames, 1975
et seq.), triplicate plates of the five TA strains were
a2xposed at 37 °C to each of five concentrations of the
test substance, botn in the absence and presence of 1iU0%
{(v/v) S9 with the acdition of the appropriate generating
cofactors: NADP, magnesium and potassium chloride salts,
and phosphates (=S9 mix). Known mutagens specific to
each TA strain servea as positive controls,* ana DMSO as
tne solvent (negative) control.

. | ;‘
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Revertent colonies (his~ to his*) were counted after 48
hours incubation, either by eye {(with/or without the use
of a sterecmicroscope), or electronically (using an Artek
Model 88 Automatic Colony Counter). Revertent/plate
values were transformed to log—-10 values for statistical
analysis, either by Bartlett's procedure, or a one-sided
t-test; Grubbs Test was also run for the presence of
outliers. Significance for any dose response was by
regression analysis for the log-10 transformed data.

" The entire assay was repeated once.

~Results - The test article was not toxic to TAlO0O0 cells

(+59) at dcses up to 10,000 micrograms/plate, but
precipitation was observed at both 3000 ug and the HDT
(Report Table 1). Hence the highest level selected for
the main assay was 3000 ug/plate; four other doses at
one-third sequences were also chosen (1000, 300, 100,

ana 30 ug/glate).

Both summary cabulations of mean plate incorporation

test results (Appendix I) as well as individual plate
counts for each experimental point in both assays
(Appendix 1II) were presented (both attached to this DER).

In only one instance was there a significantly increased
(p < 0.01) revertent count. The initial assay in
activated (S9) TAl00 treated at 100 ug MON 7200 revealea
a mean count of 129 revertents per plate vs. a solvent
control vaiue of 108 (Table 2). Retested 1n a narrower
dose range (50, 100, 150 ug), however, revealed negative
results (Table 5).

All other test treatments in both assays were within (cr
below) negative (solvent) control (DMSO) responses. The
straln-specitic positive controls responded appropriately,
with counts ranging from 8 to over 80 times DMSO values.

The authors concluded that the test article, MON-7200
(Dayton Batch 2) was not mutagenic in Ames testing under
the conditions of this assay.

* . -.Strain -S9 A +S9.
TA98 4-NQO 2-AAF
TA100 4-NQO B{a)P
TAL1535 NaNO, 2-AAnth.
TALS537 9-AAcri. 2=-AAnth.
TAL1538 4-NQO 2-AAF
-3=- {7
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F. TB Evaluation - ACCEPTABLE. The test article was assayed
in replicate experiments uncder adequate and standardized
conditions up to the limit of solubility (3000 ug/plate),

and the negative results generated are judgea valid.

actachments (Data Tables)
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DATA EVALUATION REPORT

Phn.D.,

I. SUMMARY MRID NoO.: 410015~-10
ID NO.: 524-UGN
RD Record No.: 240,294
Caswell No.: 717C

Project No.: 9-1879

Stuay Type: ‘Mutagenicity - Bacterial gene mutation
{Ames Assay)

Chemical: Dithiopyr (3,5-pyricine-dicarbothioic acid,
2—(difluorometnyl)—4-(2~methylpropyl)—6-(trifluoro—
methyl)-3,S-dimethyl ester] ,

Synonyms: MON-15100; MON-7200

Sponsor: Mcnsanto Company, St. Louis, MO

Testing Facility: SRI International (SRI), Menlo Park, Ca

Title of Report: In vitro Microbiological Mutagenicity
Assay with MON-7200.

Author: Edwara S. Ricclio

Study No.: Monsanto No. SR-86-375/SRI Project No. LSC-27355-1
{RD No. 900, Volume 11)

Date of Issue: January 28, 1987

TB Conclusions:

Negative for reverse mutation in repeat assays in Ames
strains of Salmonella exposed up to the limit of solubility
(5000 ug/plate), with/without activation.

Classification (Core-Grade): ACCEPTABLE
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DETAILED REVIEW

A.

Test Materiali - MCN 7200 technical (from Monsanto
Agricultural) ’

Description: Light, yellow powder

Batch (Lot;: Dayton Batch 1

Purity (%$): 33.7

Solvent/Carrier/Diluent: Dimethylsuifoxide {DMSO)

Test Organism - Bacterial cultures

Species: Salmonella typhimurium LT2
Strains: TA98, TAL00, TAl535, TAl537, TA1538
(all his™) o :

sSource: Dr. Bruce Ames (UCal, Berkeley)

Study Design (Protocol) - This study was designed to

assess the mutagenic potential of MON 7200 when admini-
stered in vitro to Salmonella typhimurium cultures

(TA strains). The procedures employed were derived from
standardizea techniques in peer reviewec scientific
journals (ana referenced in the Final Report).

A statement affirming compliance with Agency GLZ2s was
provided.

A Statement of Quality Assurance measures (inspections/
audits) was also provided.

procedures/Methocs of Analysis - Aliquots were thawed

from frozen stocks of the five Ames tester strains and
checked for their genotypic characteristics.

Following preliminary toxicity screening (employing
strain TAl00 only), triplicate plates of each strain
were exposec¢ for 48 hours to each of six concentrations
of the test article, both in the absence and presence of
two levels of a mammalian activation enzyme system
consisting of the 9000X g supernatant fraction (s9) of
liver homogenates from Sprague-Dawley male rats pretreated
with a mixture of PCBs (specifically Arcclor 1254, to
enhance hepatic synthesis of monoxygenase enzymes), plus
generating cofactors: NADP, G-6-P, salts (=59 mix}.
Strain-specific mutagens served as positive controls,*
and the solvent DMSQ as the negative (diluent) control,
against which test responses were to be measured.

*Socium azize (S3a) for TA1535 and TA1lQ0 (-59)
g-Aminoacr.dine (9-aAc) £for TAL1S537 (-59)
9-witrorlucrene {(9-NF) for TAl538 and TA98 (=-59)
2-anthramiae {Z-anth) for all tester scrains .+S89:.

—2- /ZL
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After 48 hours, histidine revertent colones (his™ to
nis*) were countec electronically (Biotran II Automatic
Colony Counter), or manually (1f test chemical precipi-
tating interference was present), using an electric

probe.

Data were analyzed statistically following log-10
cransformation, employing tne following methods:

1. Bartlett's Test, tor significance among treatment
variances;

2. One-talled Dunnett's t-test, for comparing test
rreatments with ccntrols; and :

3. Regression analysis (log-lcg) for all treatments
(qose-trend), and t-tests to evaluate significance
ot cose-response.

Other (non-statistical) guidelines for responses were
also available at the discretion of the Study Director.

The following criteria were apgpiied to cefine mutagenlc
responses:

"positive. A test article 1is considerd a mutagen when
the values of three or more dose levels are reprocucidily
signiticantly greater than the control values (p < G.0li,
and when there is a reproducible, significant positive
dose-response (p < 0.01).

"Negative. A test article is considered a nonmutagen
wnen no significant increase in the number of revertants
is observed in at least twoO lncependent experiments. Tae
nighest dose level tested for nontoxic solid substances
and pure liguicds is usually 50CU ug/plate. The nignest
dose level testea with an extract and other than pure
liquids is usually 200 ul/plate. However, occasionally
test articles are evaluated at ailgher aqose levels

(10,000 ug/plate or 400 ul/plate) when no solubrlity
problems are encounterec Or wnen there is some evicence
of increase in revertant numbers. For toxlc ccmpouncs,
only the highest dose level tested should show evigcence
of Toxicity.

"Inconclusive: Wwhen lnconsistent results are obtainea

in two or more experiments, Or when a test article cannot
be :centified clearly as a mutagen or nonmutagen, tne
results are classiltiec as inconclusive.” (SRI Fina:
Report, pagye 8.)
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The entire assay was repeated ‘2 weeks later.

E. Results - In the preliminary toxicity tests, activated
(+S9) and nonactivatea (-S9) cultures of TAl00 were
treated up to the limit dose, 5000 ug/plate, without
evicence of cytotoxic effect(s). Precipitation of test
compound, however, was reported at this HDT. Hence, the
highest concentration selected for the main assays with
all rive tester strains was 5000 ug/plate, plus five
lower aoses, namely: 1000, 500, 100, 50, and 10 ug/plate
(+S9).

In tne first assay, no mutagenicity was evicent 1in any
test culture (see Report Data Tables 2 to 4, attached to

tnis DER), elther without activation oOr in the presence ot
4 percent S59.

For the second assay, an increased level of activation

was employea, namely 10 percent S9. Again, no consistent
dose-relatea increased revertent counts were observed
(Report Tables 5 to 7, attached here). However, several
activated TA98 plates yave slightly elevatec {(fortuitous)
counts, in tne dose range 50 to 500 ug/plate (and unrelated
to cose), none of which reached the level of significance
for mean values.

In order to settle the issue of such isolated increases,

a tnird assay was run, but with only TA98 (+S$9) over a
range oL seven doses, from 1 through 1000 ug/plate (Report
Taple 8), with negative results (Report Table 10).

Hence the author concluded that the apparent elevated
counts seen in the second assay represented random
fluctuations 1n the number -of spontaneous revertents,
i.e., were not compound nor treatment-related.

The general conclusion for this study was that MON 7200
was nhot mutagenic in Ames testing up to the limit ot
test substance solubility and dosing (5000 ug/plate).

F. TB Evaluation - ACCEPTABLE. This study was well
conducted with all appropriate controls anc¢ adequate
procedures, and the negative results demonstrating MON
7200 not to be a mutagen in Ames testing are judged
vairid.

Attachments {bata Tables)
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DATA EVALUATION REPORT

I. SUMMARY MRID NoO.: 410015-11
ID No.: 524-UGN
RD Record No.: 240,294
Caswell No.: 717C

Project No.: 9-1879

Study Type: Mutagenicity - Foreward mammalian gene mutation
in vitro (CkO/HPRT)

Chemical: Dithiopyr {3,5-pyridine-dicarbothioic acid,
2—(cifluorometnyl)-4—(2-methylpropyl)-6—(trifluoro-
methyl)-S,S-dimethyl ester]

Synonyms: MON-15100; MON-7200

Sponsor: Monsanto Company, St. Louis, MO

Testing Facility: Environmental Health Laboratory {(EHL),
Monsanto Chemica’, St. Louls, MO

Title of Report: CHO/HGPRT Gene Mutagenicity Assay with
MON-7200.

Author: Leonard J. Flowers
study No.: ML-87-10/HL 87006 (RD No. 900, Volume 12)

Date of Issue: September 11, 1987

TB Conclusions:

Negative for inducing foreward gene mutation at the
hypoxanthine—guanine-phosphoribosyl transferase (dGPRT) locus
in Chinese hamster ovary {CHO) cells treated up to cytotoxic
levels in the absence ana presence of several concentrations
of metabolic activation (rat S9).

Classification (Core-Grace): ACCEPTABLE
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DETAILED REVIEW

‘A. Test Material - MON 7200 (Monsanto Agricultural)

Description: Light yellow solid

Batch (Lot): Dayton Batch 1

Purity (%): 93.7

Soivent/Carrier/Diluent: Dimetnylsulfoxide (DMSO)

B. Test Organism - Estaplished mammalian cell line

Species: Chinese hamster ovary (CHC)
Strains: Subclcne K)BHy :
Source: Dr. A.W. Hsie, ORNL (Oak Ridge, TN}

C. Study Design (Protocol) - This study was cesigned to
acsess tne mutagenic potential of MON-7200 when admini-

N
(N

stered in vitro to cultures of Chinese namster ovary cells.

The procedures employed were stancdarcized technigues as

found in the scientific literature, and referenced 1n tae

Final Report.

A statement affirming compliance witn Agency GLPs was
proviaed.

A Statement of Quality Assurance measures {inspections/
audits) was also provided.

D. Proceaures/Methods of Analysis = A preliminary range-
finding, cytotoxicity test was performea 1n whicn cell
cultures were treatea at 37.5 °C for 3 nours with nine

concentrations of test material (ranging from 0.3 to 1CQ00
Eg/mL), in tne absence as well as 1n the presence of tfour
concentrations of a mammalian metabolic activation system

(1, 2, 5 and 10%), purchasec from Litton Bionetics, anc

consisting of the 9000X g supernatant of liver homogenates

from Sprague—Dawley male rats (S9) pretreatea with
Aroclor 1254 (a mixture ot PCB used to enhance hepatic
metabclizing monooxygenase enzymes), plus appropriate
generating cotactors (=S9 mix). Following ciscarding ct
the treatment media, cultures were assessed for cloning
efficiency (CE = nc. of colonies/no. ot cells plateq):
returned to incubation tor & to 9 days, following whicn
relative survivals (relative to the solvent control =
100%) were cetermined (RS = CE (treated)/CE (DMSO

control). Doses for the mutagenesis assays were selecteaa

pasec on concentrations 1la this range-finder that

{(accoraing to the investigator) = . . induced significant

Ccytotoxiclty . . .7 under the various activation conclIions

{L.e., no 59, or w2tn 1, 2, 5, or 10 percent S9).

>
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In an 1initial mutagenesis assay, CHO cell cultures were
exposed in triplicate for 3 hours to the test article at
each of tnree concentrations (selected from the preliminary
toxicity test), or to DMSO (solvent, negative, control),

cr to the mutagens ethylmethanesultonatz (200 ug/mL EMS,
for a nonactivation positive control), or benzoc(a)pyrene

t1 ug/mL B(a)P, serving as positive control for S9-
supplementation).

Following removal ot treatment media, cultures were
processea as described above for cytotoxicity
-etermination, except acaitional cells were cuitured in
rnypoxanthine-free medium for 7 to 9 days 1in orcer for

rne mutant phenotype to sDe expressed, followea Dy 6 to

.0 days 1n a selecting medium consisting of hypoxanthine-
<ree F12 supplementea witn 1lU mM 6~-thioguanine (TG) and
serum, which woula permit only mutant colonies to survive.
Liter thlis selecticn period, colonies were fixeg, sStainec
=ng counted. Results were expressed.as mutant frequency
.MF), and calculated as:

MF = No. mutant colonies X 1
No. cells platea CE

Sata were analyzed according to the methoa developec
specitically for the CHO/HGPRT mutation assay,* Sy wnich
“F values are transformea by the equation: Y = (x+130-153,
Zollowing which Stugent's t—test 1S used to compare
creatment data to solvent control values. Thne methoc

also permits determination ot dose-response relationships,
_slng a corputer proyram also adeveloped by one cf the
zuthors.

~“ne entlre experliment was repeated once ("confxrmatcry
assay " ).

zesults - lIndividual =est data from this stucy were

provided, as APPENDIX II, as well as summarizec 1in
APPENDIX I.]

Results from the preliminary range-finder revealed
*significant” cvtotoxicity (defined by the 1investigator
a5 an RS bpetween 25 ana 5U percent) for the various
activation conditlions sSeginning at 70 ug/mL (-39}, 13

*snee, R.D. ana J.D. Lrr (1981) Decign of a statistical
met=oa for the analysis of mutagenesls at the nypoxantalae
juanlne phoOSpnOridOsSy . rransferase locus of <Jninese
namster ovary celis. MUTATION RES. 85: 77-93.
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ug/mL (1, 2, and 5 percent S9) and 30 ug/mL (10 percent
59). (Report Table 1, attached to this DER). Hence, zin
the initial mutagenesis assay, the following concentrations
of MON 7200 were employed: 30, 100, and 300 ug/mL without
activation; 3, 10, and 30 ug/mL under all activation
conditions (1, 2, 5, and 10 percent).

No statlstically signiticant increases in MF were recorded
in any test culture of this initial assay (Report Table
2). ' '

A separate contirmatory experiment was concucted, with

an expanded schedule of test doses (10, 30, 100, 200, and
300 ug/mL/-S9)}, but under an activation condition with

5 percent S9 only (at doses or 3, 7, 10, 20 and 30
ug/mL). Again, even at severely toxic concentrations,

To significant increases 1n mutant colonies were observed
(Report Table 3, attached here).

By contrast, 1n both assays, the positive controls
yielcea the expected positive responses, with 1increases
48 to 50X background for EMS, 3 to 20X control for Bl(aiP.

The 1nvestigator concluded that MON 7200 was not mutag=enic
at thne HGPRT locus in CHO cells treated in repeat
experiments up to Cytotoxlic levels.

F. TB EVALUATION - ACCEPTABLE. This study was pertormed
under adeguate conaltions with sufficient appropriate
controls to validate the negative (nonmutagenic)
conclusions darawn. :

ATTACHMENTS {(Data Tables)
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(l11) Data Tables (APP. 1)
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I. SUMMARY MRID No.: 410015-12
ID NC.: 524-UGN
RD Record No.: 240,294
Caswell NO.: 717C

Project No.: 9-1879

Stuay Type: Mutagenicity = Caromoscme damage in vitro (CHL)

Cnemical: Dithiopyr {3,5-pyr:dine-~cicarbothioic acig,
- 2-(aif luoromethyl;—4-(2-methylpropyl)-o6-(trifluoro-
methyl)-5,S—-dimetavyl ester]
Synonyms: MON-15100; MON-72C0

sponsor: Monsanto Company, St. Louis, MO

Testing Facility: Insctitute Oof Environmental Toxicclogy.,
Tokwvo {Jagan)

Title of Report: MON 7200: In Vitzo Cytogenetics Test.

Author: Y.F.X. Sasak1
Stucy No.: ET-86-79 (XD 900, Volume 13)

Date of Issue: August 1, 1926

TB Conclusions:

Reported as negative for inducing structural cnromosome
aberrations in activated anc nonactivated Chinese hamster
lung cell cultures exposed t<= concentrations at the limiz ot
test substance solubilzity (0.33 anc 1.0 mM).

Classification (Core-Grade): Cannct be evaluatec sntil
essential procedural :nformazion and other unexplained items
are prov:ided.

'




[

07863

1I. DETAILED REVIEW

A. Test Material - MON 7200 (from Monsanto Japan, Tokyo)

Description: Light brown solid

zatch (Lot): npb 3097391

Surity (%): 97.6

Solvent/Carrier/Diluent: Dimethylsulfoxide (DMSO)

B. Test QOrganism - Establsihed mammalian cell line

Species: Chinese hamster lung [strain not provided]
_3ource: Dr. M. Ishidate, National Institute of
Hygienic Science, ToKyo ’ ’

C. Studv Design (Protocol) - This study was desigaed to
assess the clastogenic (chromosome-damaging) potential
of MON 7200 when administerec in vitro to cultures of
Chinese hamster lung cells. The procedures employed
were stated to derive from guidelines provided by the
Ministry of Agriculture, Forestry and Fisheries.(Japanj.
the OECD, as well as the Agency.

A statement aftirming compliance with Agency GLPs was -
provided. A Statement of Quality Assurance measures
(inspections/audits) was alsoc provided.

D. Procedures/Methods of Analysis: A preliminary range-=
fincing cytotoxicity test (as determined by mitoticC
index) was conducted, cell cultures being exposed to
increasing concentrations of test article (up to 1 X
10=>M), for 48 hours in the absence of activation, but
limited to 6 hours 1in the presence of S9 mix.* Based
upcn the results of this range—-finder, five concentrations
of MON 7200 were selected fcr the main assay with/without
actavation.

In =he main assays, nonactivated cultures were exposed

in ZSuplicate for either 24 or 48 hours, whereas S9-
supplemented cells were treated for only 6 hours, followed
by treatment-free periods in fresh medium of either 12

or 18 hours. Two hours pricr to harvesting, treatment
ané/or supplemental incubated cultures were exposed

to the mitotic-arresting alkaloid, colchicine (0.5 ug/mL) ,
in order to accumulate ‘cells in c-metaphase for easier
sccring of structural aberrations.

*aA mammalian metabolic act.vation system consisting of

t~e Aroclor 1254 (PCB)-stimulated 9000X g liver homogenate
f-om male Sprague-Dawley rats (5% S9), plus NAPDH-
generating cofactors.

: ()
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The solvent DMSO served as the reference negative control,
and the clastogens mitomycin-C (MMC, 6 x 10-7M) and
benzo(a)pyrene (BaP, 1.5 x 10‘4g) as positive controls,
respectively, for the nonactivated and S9-supplemented
series. Duplicate cultures were employed for each
experimental treatment.

after conventional narvesting and cytological preparation
for microscopy, chromosome aberrations were scored and
classified according to conventional types f£rom 200
"complete" metaphases (i.e., typical of CHL cells) per
experimental point for test groups, but only 100 from
positive controls. A metaphase containing at least one
structural chromosome aberration was considered an
"aberrant"” metaphase. An indirect measure of cytotoxicity
was determined, namely, mitotic index, calculated as the
number of metaphases per 1000 cells found at a particular
sampling time.

According to this investigator's criteria of assay
results, a "positive" is declared if 10 percent or more
aberrant metaphases are found; "negative" if there are

less than 5 percent, and "inconclusive®™ if the frequency
is between 5 and 10 percent.

[No statistical methods for data analyses of the data
were reported.]

Results - In the preliminary range-finder, no cytotoxicity

(suppression 1n mitotic indices) was found up to the HDT
(1 X 10-3M, or 1 mM). However, moderate tc marked
precipitation of test article were observed at both the
HDT and the next lower concentration, 3.3. X 10-4mM
(approximately 0.33 mM).

In both activated and nonactivated cultures treated witn
MON 7200 at at least two sampling periods and up to
limits of sclubility, only occasional chromatid gaps or
simple breaks were found, in total far less than the 5
percent limit set by the lab as defining a "negative"
(Report Tables 1 through 4, attached to this DER). As
found in the preliminary range-finder, mitotic indices
were unaffected at all dose levels.

By contrast, both clastogens induced markec increases in
aberrant metaphases (including complex rearrangements),
greater than 50 percent for both MMC and B(a)P.

The investigator concluded that MON 7200 was not clastogenic

under conditions of this study when tested up to the
limits of solubility.
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F. TB Evaluation: Although this single assay was conducted
with apparently sufficient proceaural controls, providing
presumptively valid negative results, no information on
harvesting technigues and other constrictions, nor on
cytological (slide) preparation was provided in the
Final Report.

Additionally, some explanation is required as %o the
discrepancy in the appearance and purity of the lot of
MON 7200 useda in the Japanese study ("light brown solid, "
97.6%) compared to the Dayton batches used in the other

(U.S.) stucies of this submission ("light yellow powder, ™
91.5 to 93.7%).

Hence, this study is unacceptable until these missing
items are provided.

Attachments (Data Taples)
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CATa EVALUATION REPORT

B

1. SUMMARY MRID NoO.: 410015-1i3
ID No.: 524-UGN
RD Record No.: 240G , 294
Caswell No.: 717C

Project No.: 3-1879

Stucy Types: Mutagenicity = DMA damage/repair (Rat HPC/UDS)
| '
Chemical: Dithiopyr ({3,5-pyridine—~dicarbothiolc acig,
2-(d1fluoromecnyl)—4—(2-metnylp:opyl)-6-(triﬁluoro—
metnyl,-s,S-airethyl ester) o ’

Synonyms: MON-15100; MON-720L
sponsor: Monsanto Company, St. Louls, MO

Testing Facility: SRI International (SRI), Menloc Park, CA

Title of Report: Evaluation of the Potential of MON-7200 to
Inauce Unscheauled DNA Syntnesis 1in Primary
Rat Hepatocyte Cultures.

Author: J.P. Bakke ana J.C. Mirsalis

Study No.: Monsanto No. SR-87-9/SRI Project NoO. LsC-3116
(RD No. 900, Volume 14)

pate of lssue: July 6, 1987

TB Conclusions:

MGN 7200 was negative 1n repeat assays in primary rat
hepatocytes exposed Lo l1imit concentrations at tae level
ot insolubility (1000 ug/mL}.

Classification (Core-Grace) : ACCEPTABLE
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DETAILED REVIEW

A. Test Material - MON 7200 (from Monsanto Agricultural)

Description: Light yellow solid
Batch (Lot): Dayton Batch 1
Purity (%): 93.7
Solvent/Carrier/Diluent: Acetone

B. Test Crgsrnism - Primary mammalian (rodent) cell
cultures

Species: Rat

Strains: Fischer-344

Age: Adult (12 to 18 wk)

Weights - males: 290 to 310 g
Source: Harlan, Indianagpolis, IN

C. Study Design (Protocol) - This study was designed to
assess the DNA damage/repair (by measuring UDS)
potential of MON 7200 when administered in vitro to
primary cultures of rat hepatocytes. A protocol was
included which appeared to employ methods standardized
by experts in this type of assay, as recorded in the
scientific literature referenced in this Final Reporc.

A statement affirming compliance with Agency GLPs was
provided.

A Statement of Quality Assurance measures (inspections/
audits) was also proviaded.

D. Procedures/Methods of Analysis - Hepatocytes isolated
from two male F-344 rats by the Williams procegure were
allowed to attach for up to 2 hours to coverslips in
WME medium, following which triplicate cultures were
exposed for 18 to 21 hours simultaneously to each cf 13
concentrations of the test material, as well as to a
constant concentration of tritiated (radioactive)
thymidine (10 uCi/ml 34-TdR, with sp. act. approximately
80 Ci/mM). Following exposure, cultures were <“ashed Lree
of treatment medium, and the cells treated in situ wita
hypotonic sodium citrate (to swell the cells for easier
counting), then the coverslips treatec by conventicnal
cytological techniques and mounted on glass microscope
slides. Slides were dipped .in.photographic emulsion. . 7
(Kodak NTB-2) dried, then sealed in light-tight sliaqe '
boxes at -20 °C for 7 days. After exposure, the emulsions
were ceveloped (to reveal silver grains, a measure of
repair of genotoxic damage by unscheauled DNA synthesis)
by stanaard.photographic tzchniques, and stained with
methyl-green Pyronin Y.
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TwOo negative controls were incorporated 1n each assay:
solvent (acetone) and untreated medium, plus a positive
control using 2-acetylaminofluorene (2-AAF, 3 wg/mL), a
mutagen known to induce UDS repair after metabolic
conversion by primary rat hepatocytes. Net nuclear
silver grains per nucleus (NG) were determined in 30
morphologically normal cells per slide (90 per treatment)
by subtracting cytoplasmic (backgrouna) grain counts
from nuclear counts (representing unscheduled DNA
synthesis, UDS, a measure of repair from genotoxic’
‘damage), using an automatic counter (Artek 880,890}
interfaced to a Zeiss microscope with an attacmea TV
monitor. Count data were fed directly into a wAX 8800
computer, programmec to provide frequency distributions of
NG for each test concentration, as well as average and
median grain counts compared to control values. The
investigators' criteria for genotoxic responses were
stated as follows (from page 5 of FINAL REPORT j :

Positive. A test article is considered positiwve iZ UDS
(amount of incorporated 3H-thymiaine) is markecly elevaccd
above that in the solvent control. The presence of a

dose response, a change in the frequency distrzpution of
cellular responses, an increase in the percentage of

cells in repair, anc reproducibility of data are aliso
consicgerea in classifying the test article as a "positive"
or "negative." If the gata warrant, a test arzicle

may be classified as a "weak positive.”

Negative. A material is considered negative i1I testing
has been performed to the limits of solubllity or
cytotoxicity, <r at 5000 ug/mL, and if UDS is =not
significantly elevated above that in tne solvent control.

Results - DNA repair to MON-7200 exposure (UDS, “as
measured by net nuclear grailn counts) was assaved in an
initial experiment &t concentrations ranging cetween U.l
ana 1000 Eg/mL (the limit fc¢r solubility), witn negative
results (Report Table 1, attached to this DER};. A repeat
experiment at test concentrations between 10 &nd 19300
ug/mL was also negative, with NG values comparable to
both solvent and mecium controls. By contrasct, 2-AAF
produced the expected strony positive response (38.3 and
20,1 NG per nucleus - see attached data table ..

The authors concluced that MON-7200 was nc” genotexic 1n
the rat hepatocyte-uDS repalr assay. ) N
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F. TB Conclusion: ACCEPTABLE

This study was conducted with appropriate procedure and
adequate control to yield a valid negative result.

Attachment {(Data Table)



ATTACHMENT 1

(13) Data Table
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