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I.  CONCLUSIONS

The existing toxicity database supports the registration for fipronil technical and its -
photodegradate for use on rice. '

HED was requested to review several new studies on the parent MB46030 (fipronil), metabolite
MB45897 and photodegradate MB46513. DERs are attached. All studies were acceptable
except as follows. The acute neurotoxicity study (81-8, MRID 44262808) is classified as
unaccepiable due the lack of positive control data. This data has been received in HED and will
be reviewed.
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1L ACTION REQUESTED

HED has been requested to review the toxicity data submitted for fipronil and its
photodegradate MB46513 and to determine whether the toxicity data base supports a section 3
registration on rice.

=

III. BACKGROUND CF,80 CN
I |
STRUCTURE e N
Cl ol
CF,

Fipronil, also called MB 46030, is an insecticide. The toxicology data base for fipronil
has previously been evaluated and was considered adequate to support registration for use on
corn,

A photodegradate has been identified that appears to have greater toxicity than the
parent, fipronil. This photodegradate is not an animal metabolite and, while not present on
corn, is potentially present on rice due to the foliar application.



IV. REQUIREMENTS

See Table 1 for the requirements (CFR 158.135) for Food/Feed Use for Fipronil Technical.

Table 1
81-1  Acute Oral Toxicity Y Y Y
81-2  Acute Dermal Toxicity Y Y Y
81-3  Acute Inhalation Toxicity Y Y -
81-4  Primary Eye lrritation Y Y -
81-5  Primary Dermal Irritation Y Y -
81-6  Dermal Sensitization Y Y -
81-7  Acute Delayed Neurotox. (Hen) N - -
81-8-ss Acute Neurotox, Screening Battery Y Y N3
. (Rat)
82-1  Oral Subchronic (Rodent) Y Y Y
§2-1 Oral Subchronic (Non-Rodent) Y Y Y
82-2 21-Day Dermal Y Y -
82-3  90-Day Dermal N! - -
82-4  90-Day Inhalation N2 - -
82-5  90-Day Neurotoxicity (Hen) N - -
82-5  90-Day Neurotoxicity (Mampmal) N - -
82-7 90 Day Neurotoxicity Screening v \% -
Battery (Rat)
83-1  Chronic Toxicity (Rodent) Y Y -
83-1  Chronic Toxicity (Non-rodent) Y Y -
83-2 Oncogenicity (Rat) Y Y -
83-2  Oncogenicity (Mouse) Y Y -
83-3  Developmental Toxicity (Rodent) Y Y Y
83-3  Developmental Toxicity( Non-rodent) Y Y -
83-4  Reproduction Y Y -
83-5  Chronic/Oncogenicity Y Y -
83-6  Develop. Neurotoxicity Rat) Y Y -
84-2  Mutagenicity—Gene Mutation, Bact. Y Y Y
84-2 Mutagenicity—Gene Mutation, Mam. Y Y Y
84-2  Mutagenicity—Struet. Chrom. Aber., Y Y Y
84-4  Mutagenicity—Other Genotoxic N N -
Effects
85-1 General Metabolism Y Y -
85-2  Dermal Penetration Y Y Y
86-1  Domestic Animal Safety N - -

Y ves, Nno

1 Not required based on low dermal toxicity observed in the 21-day dermal study, and based on expected exposure.
2 Not required since significant exposure via inhalation not expected.

3 This study needs positive control data to be submitted by the registrant.



V.  DATA GAP(S)

There are currently no data gap for fipronil, its metabolites or the photodegradate. The
Registrant has submitted positive control data for the acute rat neurotoxicity study with the
photodegradate. This has been received in HED and will be reviewed. In addition, the
Registrant should submit a chronic study on the photodegradate (MB 46513) if ofie is
completed.

VI. SUMMARY OF THE TOXICITY DATA BASE FOR FIPRONIL TECHN ICAL,
SELECTED METABOLITES AND PHOTODEGRADATE MB46513

A. . ACUTE TOXICITY

Adeguacy; of data base for acute toxXicity (Series 81-1 to 81-6): The data base for acute toxicity for

technical fipronil is considered complete. No additional studies are required at this time.
FIPRONIL PARENT - toxicity categories

§81-1 acute oral - MRID 42918628 , [11] - & 92/2 103 mg/kg, F+8 97 mg/kg

§81-2 acute dermal - MRID 42918629 [} - > 2000 mg/kg [rat]

§81-2 acute dermal - MRID 42918630, [11] - 354 mg/kg [rabbit]

§81-3 acute inhalation.- MRID 43544401, [IT] - § 0.36/¢ 0.42 mg/L; 5+% 0.39 mg/L
§81-4 primary eye irritation - MRID 42918632, [Il1]

§81-5 primary dermal irritation - MRID 42918633, [IV]

§81-6 dermal sensitization - MRID 42918634, [non- sensmzmg]

FIPRONIL FORMULATION Icon 6.2FS (Reg.: 264-LTT) - toxicity categories
(data reviewed by lan Blackwell, RD, 11/17/97, Byron Bacus, 1/13/98)
§81-1 acute oral - MRID 4426192, [II] - & 217/2396 mg/kg; o+2275 mg/ke
§81-2 acute dermal - MRID 44261903, [IT1] - < 802/2 865 mg/kg; o+% 841 mg/ke [rabbit]
§81-3 acute inhalation - MRID 44261904] - study acceptable [11]
§81-4 primary eye irritation - MRID 44261905, {I1]
§81-5 primary dermal irritation - MRID 44261906, [111)
§81-6 dermal sensitization - MRID not given, self validated [SENSITIZER]

- FIPRONIL PHOTODEGRADATE (MB46513) - toxicity categories

§81-1 acute oral - MRID 43235401, [I] - & 18/2 15 mg/kg
§81-2 acute dermal - MRID 43235402, [III] - > 2000 mg/kg [rat]
x§81-3-acute inhalation - no study

x§81-4 primary eye irritation - no study

§81-5 primary dermal irritation - no study

§81-6 dermal sensitization - no study



' FIPRONIL METABOLITE (MB45897) - toxicity categories

§81-1 acute oral - MRID 44262819, [111] - &>2,000 mg/ke/2>2,000 me/kg
§81-2 acute dermal - MRID 44262820, [IIT] - > 2000 mg/kg [rat]

B. SUBCHRONIC TOXICITY =z

Adequacy of data base for subchronic toxxcmy (Series 82): The data base for subchronic toxicity is

considered complete. No additional studies are required at this time.
- 1. Studies Conducted with Fipronil
821a Subchronic Oral Toxicity Feeding - Rat

Fipronil (95.4% a.i.) was administered in the diet to groups of ten male and ten female CD rats per group at dosages
of 0, 1, 5, 30 or 300 ppm daily for thirteen weeks (MRID # 42918643). Overall mean body weight gain was
decreased by 9% in the 300 ppm group females as compared to the controls. The 300 ppm group males and females
had higher total protein concentrations than the controls in association with higher values for alpha-1, alpha-2 and
beta globulins and lower aibumin/globulin (A/G) ratios. The 5 and 30 ppm group males and females had similar
alterations in protein values but the A/G ratios were not affected. At necropsy, the 300 ppm group iales and females
had higher absolute and relative thyroid weights. Absolute thyroid weights were increased in the 30 ppm group
females. Absolute liver weights were increased in the 300 pm group males and in females which received 5 ppm or
greater. Relative liver weights were increased in the 30 and 300 ppm group males and females. On histopathology,
there was a significant increase in the incidence of hypertrophy of the follicular epithelium of the thyroid in the 300
ppm group males and females. Liver sections stained with Oil-Red-O showed a higher incidence and distribution of
fat in the liver of the 300 ppm group males. LOEL = 30 ppm for males (1.93 mg/kg/day) and females (2.28
mg/kg/day) based on alterations in serum protein values and increased weight of the liver and thyroid.

NOEL = 5 ppm for males (0.33 mg/kg/day) and females (0.37 mg/kg/day).

Classification: Minimum

82-1a  Subchronic Oral Toxicity Feeding - Mouse

In a subchronic toxicity study (MRID 44262804), MB46030 (fipronil; 95.4-96.5% a.i.) was administered to CD-1
albino mice (12/sex/dose) in the diet at nominal dose levels of 0, 1, 3, 10, or 25 ppm (13-week measured mean 0,
0.13, 0.38, 1.27, and 3.20 mg/kg/day, respectively, for males, and 0, 0.17, 0.57, 1.72, and 4.53 mg/kg/day,
respectively, for females) for 13 weeks. Ophthalmoscopic examinations and blood and urine analyses were not
conducted. Liver was the only tissue routinely examined histologically.

There were no deaths, clinical signs of toxicity or effects on food consumption. Male and female mice in the 25 ppm
treatment group had mean body weight gains 2.3-3.2 g lower (22 and 34%, respectively) than the controls. Liver
abnormalities were observed in all male treatment groups. Minimal to moderate liver cell periacinar hypertrophy
with cytoplasmic vacuolation was present in 0/12, 2/12, 3/12, 6/12 and 10/12 rats from controls to high dose group.
There was one 10 ppm male with a grossly enlarged liver. Absolute and relative liver weights were increased 23 and
33 % above controls, respectively at 25 ppm. Females did not exhibit a similar response to treatment. One female in
the 25 ppm group and two in the 10 ppm group exhibited slight midzonal hepatocytic fatty vacuolation, and mean
relative liver weights for both groups were 8-13% higher than the controls. The above treatment induced changes
are considered adaptive rather than toxic. No neoplastic tissue was observed. The LOEL was 25 ppm (3.2 and
4.53 mg/kg/day, for males and females, respectively) based on a possible decreased body weight gain. The
NOAEL was 10 ppm (1.27 and 1.72 mg/kg/day, for males and females, respectively). The NOEL is less than
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or equal to 1 ppm (0.13 and 0.17 mg/kg/day for males and females, respectively) based on hepatic
hypertrophy at all doses.

This 90-day subchronic toxicity study (dietary) is classified acceptable (non-guideline) due to its abbreviated
protocol and its design as a range finding study and does not satisfies the Subdivision F guideline requirement for a
subchronic toxicity study in rodents (§82-1a).

=

82-1b Subchronic Oral Toxicity [capsule] - Dog

Fipronil (95.4% a.i.) was administered in capsules to groups of four male and four female beagle dogs per group at
dosages of 0, 0.5, 2.0 or 10.0 mg/kg/day for 13 weeks (MRID # 42918642). One male and three females in the 10
mg/kg/day group were euthanized during the second week of treatment due to poor condition.

Extensive clinical signs of toxicity, including those involving the nervous system, were also seen in the surviving
animals in this group. The only clinical sign of toxicity in the 2.0 mg/kg/day group was inappetence in two of four
females. Abnormal findings in the routine physical and neurological examinations during the course of the study
were confined to the 10.0 mg/kg/day group. Mean body weight gain over the course of the study was decreased in
females in the 2.0 and 10.0 mg/kg/day groups by 17% and 12%, respectively, in comparison to the controls. (Mean
values for females in the 10.0 mg/kg/day group were based on only one animal after Day 14.) No other treatment-
related findings were reported. LOEL = 10.0 mg/kg/day for males (based on clinical signs of toxicity) and 2.0
mg/kg/day for females (based on clinical signs of toxicity and decreased body weight gain). NOEL = 2.0
mg/kg/day for males and 0.5 mg/kg/day for females.

Classification: Guideline

82-2 Repeated Dose Dermal — Rat

M&B 460430 (96.7% a.i.) was applied in a 0.5% solution of carboxymethylcellulose to the intact skin of 6 New
Zealand White rabbits/sex/group at doses of 0, 0.5, 1.0, 5.0 or 10.0 mg/kg/day for six hours per day for 15 doses
over a 21-day period (MRID # 42918644). Males and females in the 10 mg/kg/day group had decreased mean body
weight gain and food consumption in comparison to the control group. One male and one female in the 10
mg/kg/day group exhibited signs of extreme hyperactivity that may have been treatment-related. Systemic LOEL =
10 mg/kg/day based on decreased body weight gain and food consumption; Dermal irritation LOEL > 10.0
mg/kg/day. Systemic NOEL = 5.0 mg/kg/day; Dermal irritation NOEL > 10.0 mg/kg/day.

Classification: Guideline

2. Studies Conducted with Metabolite MB 46513
82 1a  Subchronic Oral Toxicity Feeding - Rat

In this subchronic rat study (MRID # 43559501), MB 46513 was administered in the diet to groups of ten male and
ten female CD rats at dosages of 0, 0.5, 3, 10 or 30 ppm (males: 0, 0.029, 0.177, 0.594 and 1.772 mg/kg/day;
females: 0, 0.035, 0.210, 0.709, and 2.101 mg/kg/day, respectively) daily for 90 days.

There were four deaths in both sexes of the 30 ppm group during the treatment period. There was an increased
incidence of clinical signs of neurotoxicity (aggressivity, irritability to touch, increased motor activity and curling up
on handling) in the 10 and 30 ppm group males and females. One male in the 3 ppm group was alse observed to
display most of these signs. Mean body weights were statistically decreased in the 30 ppm group males and females
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and the 10 ppm group males at multiple weekly measurements during the study. Overall mean body weight gains for
the 10 and 30 ppm group males was decreased 15.4% and 12.9%, respectively. Mean weekly food consumption and
food conversion efficiency for the 30 ppm group males and females were lower than the controls during the first two
weeks of the study only. There were no treatment-refated changes in hematology or urinalysis parameters.
Alterations in clinical chemistry parameters were of nio toxicological significance. Treatment-related decreases were
seen in T, at weeks 2 and 10 in the 30 ppm group males and in the 30 ppm group females at week 10. There was also
a decrease in T3 in the 30 ppm group males at week 10. However, there were no changes in TSH, 6t the thyroid
gland on macroscopic or microscopic examination. Therefore, the toxicological significance of the hormone
alterations is questionable. There were no treatment-related macroscopic or microscopic necropsy changes. The
study demonstrates that the metabolite is more toxic than the parent chemical (MB 46030) when administered
to rats for 90 days. The Lowest Observed Effect Level (LOEL) was 3 ppm (0.177 and 0.210 mg/kg/day for
males and females, respectively) based on the occurrence of agressivity, irritability to touch and increased
motor activity in one male (these signs are also observed in the mouse). The No Observed Effect Level
(NOEL) was 0.5 ppm (0.029 and 0.035 mg/kg/day for males and females, respectively).

This study is classified as Acceptable and satisfies the data requirements for a subchronic rat study.(82-1).
82-1a  Subchronic Oral Toxicity Feeding - Mouse

In a subchronic toxicity study (MRID 44262811), MB46513 (a photodegradate of fipronil; 96% a.i.) was
administered to OF1 mice (10/sex/dose) in the diet at nominal dose levels of 0, 0.5, 2, or 10 ppm (13-week measured
mean 0, 0.08, 0.32 or 1.74 mg/kg/day for males; 0, 0.11, 0.43, or 2.15 mg/kg/day for females) for 13 weeks.

In the 10 ppm treatment group, 9/10 males died prematurely (between days 20 and 62) and 1/10 was sacrificed
moribund (day 84); 1/10 females died on day 5. On one occasion each, two of the males exhibited excessive jumps,
and on several occasions one male exhibited aggressiveness and/or irritability. Diffuse centrilobular hypertrophy of
the liver was noted in 6/10 males. The severity of the condition was described as mild in the five males that died
prematurely and moderate in the one male that was sacrificed. The liver of the sacrificed animal also had moderate
multifocal mitotic figures and mild multifocal extramedullary hematopoiesis. In addition, three males had enlarged
livers and four had atrophied thymus glands. The organs of males in the 10 ppm treatment group were not weighed.
The organs of females in the 10 ppm treatment group appeared normal. In the 2 ppm treatment group, two males on
two occasions each exhibited aggressive and irritable behavior with increased motor activity in one of them.
Although 1 male and 1 female in the 0.5 ppm treatment group exhibited aggressive behavior (total of four occasions)
this could not be definitively attributed to treatment because; 1) low frequency, 2) only one sign; 3) no effect in
females at any higher dose. No differehces in organ weights or gross or microscopic pathology were observed
between mice in the 2 or 0.5 ppm treatment groups and the controls. Body weights, food consumption, and clinical
blood chemistry were not affected in any treatment group. No neoplastic tissue was observed in mice in the
treatment and control groups. Hematology, ophthalmoscopic and urine analyses were not conducted during the
study. The LOEL for this study is 2 ppm (0.32 mg/kg/day), based on the aggressive and irritable behavior
with increased motor activity in males. The NOEL is 6.5 ppm (0.08 mg/kg/day) .

This 90-day subchronic toxicity study (dietary) is classified acceptable and satisfies the Subdivision F guideline
requirement for a subchronic toxicity study in rodents (§82-1a).

82-1a Subchronic Oral Toxicity Feeding - Dog

In a subchronic toxicity study (MRID 44262812 - main; 44262810 - range-finding), MB46513 (96.0% a.i.), a
photodegradate of fipionil, was administered to 5 beagle dogs/sex/dose by feeding at dose levels of 0, 3.5, 9.5, or
35 ppm (mean achieved dosages of 0, 0.10, 0.27, or 0.95 mg/kg/day for males and 0, 0.10, 0.29, or 1.05 mg/kg/day
for females) for 90 days. In a range finding study, 2 dogs/sex/dose (0, 27, 80, or 270 ppm) were treated with MB
46513 for 28 days.
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In the 28 day range finding study 1% males at 27 ppm (1 mg/kg/day) had convulsions at 28 days and animals at 80
ppm had clinical signs as early as day 4 (this group had to be sacrificed early due to extreme toxicity). In the main

_study, 35 ppm group, 1/5 females was sacrificed prematurely after exhibiting increase salivation, prostration,
writhing, tremors, absence of rotular reflex, noisy breathing, and dyspnea. Histopathological examination of this
female after 28 days revealed multifocal myocardial necrosis associated with intramural coronary arteritis.
Behavioral changes were observed in a second ferale in the 35 ppm treatment group consisting of excessive barking
and aggressivity on one occasion and irritability, tremors, and increased salivation on another occasfon. No other
treatment-related behavioral effects were observed in the 35 ppm treatment group. No treatment-related behavior
effects were observed in any dogs in the 9.5 or 3.5 ppm treatment groups. No treatment-related differences in
ophthalmology, hematology, clinical blood chemistry or urinalysis parameters or gross pathology were observed
between dogs in any treatment group and the controls. No neoplastic tissue was observed in any of the treatment
groups. The LOEL is 35 ppm (1.05 mg/kg/day), based on behavioral changes in 2/5 females. The NOEL is 9.5
ppm (0.29 mg/kg/day).

This subchronic toxicity study is classified acceptable and satisfies the guideline requirements for a subchronic oral
study (§82-1b) in non-rodents.

C. CHRONIC TOXICITY

Adequac data base for chronic toxicity {Series 83-1, 83-5): The data base for chronic toxicity is
considered complete. No additional studies are required at this time.

83-1a Chronic Feeding — Rat

Fifteen (15) CD rats/sex/group were administered fipronil (95.4%) in the diet for 52 weeks to assess the chronic
toxicity of the chemical (MRID # 42918648). An additional 15 rats/sex/group were fed.the chemical for 52 weeks
and then were untreated for an additionai 13 weeks to test the reversibility of treatment-related changes. Fifty
rats/sex/group were supposed to be treated for 104 weeks to assess the carcinogenic potential of the chemical. The
-doses administered in all the phases were 0, 0.5, 1.5, 30 and 300 ppm. The carcinogenic phase of the study was
terminated after 8% and 91 weeks in mates and females, respectively, due to excessive mortality and to ensure that a
sufficient number of animals were available for the terminal sacrifices. No treatment related differences in mortality
between the groups were observed.

Evidence of treatment-related toxicity included: 1) neurotoxicity (including seizures which resukted in death) in the
1.5, 30 and 300 ppm group males and females; 2) decreased body weight gain in the 300 ppm group males and
females and the 30 ppm group females; 3) decreased food consumption and food conversion efficiency in the 300
ppm group males and females at the beginning of the study; 4) decreased hematology parameters in the 300 ppm
group males and females in comparisen to the control groups (values were comparable to pretreatment measures); 5)
alterations in clinical chemistry (increased cholesterol and calcium values; protein alterations with increased total
protein, decreased albumin and increased globulins) mostly in the 30 and 300 ppm group males and females; protein
alterations were seen in the 1.5 ppm group males after 76 and 81 weeks of treatment; 6) alterations in thyroid
hormones (increased TSH and decreased T Ievels) in all treated groups at some time points with the 30 and 300
ppm group males and females consistently affected; 7) alterations in urinalysis parameters (lower pH, higher protein,
elevated urine volume with decreased specific gravity) in the 30 and 300 ppm groups (predominately males); 8)
changes on gross necropsy (large and/or pale kidneys and large livers, adrenals and thyroids) in the 30 and 300 ppm
group males and females; 9) increased absolute and relative weights of the liver and thyroids in the 30 and 300 ppm
group males and females; 10) increased incidence and severity of progressive senile nephropathy in the 30 and 300
ppm group males and females. LOEL = 1.5 ppm for males (0.659 mg/kg/day) and females (6.078 mg/kg/day)
based on an increased incidence of clinical signs and alterations in clinical chemistry and thyroid parameters.
NOEL = 0.5 ppm for males (0.019 mg/kg/day) and females (0.025 mg/kg/day).



Benign (follicular cell adenoma) and malignant (follicular cell carcinoma) neoplastic changes were observed in the
thyroid gland in increased incidences in all the treated animals as compared to the control group. However, only the
300 ppm group males and females exceeded the historical incidence of these tumors, either alone or in combination,
for this strain of rat in this laboratory. The study demonsirated that fipronil is carcinogenic to rats at doses of
300 ppm in males (12.68 mg/kg/day) and females (16,75 mg/kg/day).

Classification: Minimutn F

83-1b Chronic Oral Toxicity [capsule] - Dog

Male and female beagle dogs were administered fipronil (96.8% a.i.) in capsules at dosages of 0,02,2.00r5.0 -
mg/kg/day for 52 weeks (MRID # 4291 8645).

One male in the 2.0 mg/kg/day group and two males in the 5.0 mg/kg/day group were sacrificed during the study due
to poor condition. Clinical signs of neurotoxicity were seen in the 2.0 and 5.0 mg/kg/day groups beginning in Week
2. Abnormal neurological examinations were observed in males and females in the 5.0 mg/kg/day group and in
females in the 2.0 mg/kg/day group. Body weight gain was decreased in the 5.0 mg/kg/day group females, however
the mean decrease was due to reduced gain in one female.

LOEL = 2.0 mg/kg day based on clinical signs of neurotoxicity and ahnormal neurological examinations.
NOEL = 0.2 mg/kg/day.

Classification: Guideline

D. CARCINOGENICITY

Adequacy of data base for Carcinogenicity (Series 83-2, 83-5): The data base for carcinogenicity is

considered complete. No additional studies are required at this time.
83-2a Carcmogemclty Study rat

" This study (MRID 42918648) is presented in the Chronic Toxicity Section. see 83-5 above.

83-2b Carcinogenicity [feeding] - Mouse

Six groups of 20 male and 20 female CD-1 mice/group were administered fipronil (95.4% a.i.) in the diet at dosages
of either 0, 0.1, 0.5, 10, 30 or 60 ppm for 52 weeks to test the chronic toxicity of the chemical (MRID # 42918649).
An additional six groups of 52 male and 52 female mice were treated at the same dosages of 78 weeks to test the
carcinogenic potential of the chemical. Due to excessive mortality, animals in the 60 ppm group were sacrificed
during Week 10 of the study.

Signs of toxicity in the remaining groups included: 1) decreased body weight gain in the 30 ppm group males and
females at most of the evaluation periods; values for the 10 ppm group were also decreased, although not as
consistently; 2) decreased food consumption in the 30 ppm group females; 3} decreased food conversion efficiency
in the 10 and 30 ppm group males; 4) altered white blood cell differential counts in the 30 ppm group females; 5)
increased incidence of liver pathology on gross examination in the 30 ppm group males in the carcinogenicity phase;
6) increased absolute and/or reiative liver weights in the 10 and 30 ppm group males and females in both the toxicity
and carcinogenicity phases; 7) increased incidence of periacinar and microvesicular vacuolation in the liver of the 10
‘and 30 ppm group males at the toxicity and carcinogenicity phase necropsies; 8) increased incidence of
hepatocellular hyperplasia and chronic degenerative changes in the liver of the 30 ppm group males which died or
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were sacrificed during the treatment period of the carcinogenicity phase. There was an increased incidence of
malignant hepatocellular tumors in males in the 30 ppm group as compared to the controls at the carcinogenicity
phase necropsy. However, the incidence in the control group was lower than the historical incidence with this species
- and this laboratory. In addition, the difference in incidence was not statistically significant, and when benign and
malignant tumors were considered together, the incidences were similar. LOEL = 10 ppm (1.181 mg/kg/day for
males and 1.230 mg/kg/day for females) based on decreased body weight gain, decreased food conversion
efficiency (males), increased liver weights and increased incidence of hepatic histopathologicaFchanges.

NOEL = 0.5 ppm {0.055 mg/kg/day for males and 0.063 mg/kg/day for females). -

The study demonstrated that Fipronil is not carcinogenic to-CD-1 mice when administered at doses of 30
ppm..

Classification: Minimwm

E. DEVELOPMENTAL TOXICITY

Adequacy of data base for Developmental Toxicity (Series 83-3): The data base for developmental toxicity

is considered complete. No additional studies are required at this time.
1. Studies Conducted with Fipronil .
' 83-3a Prenatal Developmental Study - Rat

Specific Pathogen Free female rats of the Crl:CD® (SD) BR VAF/Plus strain from Charles River, St. Aubin les
Elbeuf, France, received either 0, 1, 4, or 20 mg/kg/day fipronil (93% a.i.) by oral gavage from gestation days 6
through 15, inclusive (MRID # 429779-03). .

Maternal toxicity was noted at 20 mg/kg/day in the form of reduced body weight gain during the dosing period
(82.6% of control, gestation days 6-16) and to a lesser extent for the period including the dosing plus post dosing
period (90.1% of control, gestation days 6 though 20) and for the entire gestation period (91.8% of ¢ontrol, gestation
days 2 through 20). There was an increase in water consumption in the high dose group throughout the study
ranging from a 3 to 28% increase as compared to control; there was an 18% increase over control in the high dose
group for gestation days 6-15. Food consumption was slightly decreased in the high dose group at the beginning of
the dosing period (days 6-11) with an overall reduction of 90% of control for gestation days 6-15, after which no
treatment-related effect was noted. There was a slight reduction in the high dose group food efficiency during the
dosing period, 27.8, 28.5, 27.0 and 25.3% for the control, low, mid and high dose groups, respectively. No effects
were noted in developmental toxicity parameters.

Maternal toxicity LOEL = 20 mg/kg/day bﬁsed on reduced bhody weight gain, increased water consumption,
reduced food consumption and reduced food efficiency. Maternal toxicity NOEL = 4 mg/kg/day.

Developmental toxicity LOEL = greater than 20 mg/kg/day. Developmental toxicity NOEL = 20 mg/kg/day or -
higher,

Classification: Minimum
83-3b Prenatal Developmental Study - Rabbit
Sexually mature virgin female New Zealand White rabbits from Ranch Rabbits, Crawley Down, Sussex, England,

received either 0, 0.1, 0.2, 0.5 or 1.0 mg/kg/day fipronil (95.4% a.i. ) by oral gavage from gestation days 6 through
19, inclusive (MRID # 42918646).
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Matemal toxicity was noted at all dose levels tested in the form of reduced body weight gain at 21l gestation day
periods evaluated. Body weight gains for the treatment period (gestation days 6-20) were 73, 73, 50 and 30% of
control for the 0.1, 0.2, 0.5 and 1.0 mg/kg/day groups, respectively. For gestation days 20-28, weight gains of the
treated animals exceeded the controls. For gestation days 0-28, gains were 88, 86, 31 and 67% of control for the 0.1,
0.2, 0.5 and 1.0 mg/kg/day groups. All treated groups consurned less food than that of the control group during the
dosing period; the differences were statistically significant for the two highest dose groups. Food efficiency was

decreased in all treated groups. No effects were noted in developmental toxicity parameters. =

Maternal toxicity LOEL < 0..1 mg/kg/day based on reduced body weight gain, reduced food consumption and
efficiency. Maternal toxicity NOEL is < 0.1 mg/kg/day.

Developmental toxicity LOEL > 1.0 mg/kg/day. Developmentﬁl toxicity NOEL > 1.0 mg/kg/day.

Classification: Minimum

2. Stadies Conducted with Photodegradate M&B 46513
83-3a Pre.na'tal Developmental Study - Rat

In a developmental toxicity (teratology) study (MRID# 44275001), adult virgin female rats (CD strain, Sprague
Dawley Crl: CDx (SD) BR from Charles River Laboratories, St Aubin les Elbeuf, France) received either 0, 0.5, 1.0,
or 2.5 mg/kg/day of MB 046513 (Purity: 992 g/kg, Batch 805 DAP/DA999) suspended (w/v) in an aqueous solution
of methylcellulose 400 (Fluka, Mulhouse, France) at 0.5% by oral gavage from gestation days 6 to 15 inclusive of
presumed gestation. Maternal parameters included clinical signs of toxicity, body weights (on gestation day 0, daily
from gestation day 6-16 and on gestation day 20) and food consumption (interval gestation day 0-6, daily from
gestation days 6-15 and the interval of gestation day 16- 20). All surviving animals were sacrificed on gestation day
20 and each female was subjected to macroscopic examination of the visceral organs, the reproductive tract was
weighed (gravid uterine weight), dissected out and the number of corpora lutea in each ovary, the number of
implantation sites, number and localization of resorption sites {classified as early and late), the number and
distribution of live and dead foetuses in each uterine horn were determined along with the sex of viable fetuses and
the individual weights of viable fetuses and placenta were measured. The viable fetuses were sacrificed, subjected to
an external examination and the approximately haif of the viable fetuses from each litter were prepared for soft tissue
examination and the remaining for skeletal examination.

Maternal toxicity was noted as clinical signs in the high dose animals as hair loss on either the paws, limbs, flanks,
abdomen and/or thorax. The high dose group had lower body weight gains on study days 6-16 (58.1% of control),
study days 0-20 (90.0% of control), study days 6-20 (83.9% of control) and days 0-20 corrected for gravid uterine
. weights (78.3% of control). The high dose group also consumed less food during the dosing period and there was
lower food efficiency relative to the control group except for the post dosing period where an increase was noted
which is indicative of a rebound relative to toxicity. The Maternal Toxicity LOEL was 2.5 mg/kg/day and the
NOEL was 1.0 mg/kg/day based an increase in clinical signs of toxicity on reduced body weight gain, food
consumption and food efficiency.

Developmental toxicity was noted as a very slight increase in the fetal and litter incidence of incomplete or reduced
ossification in several benes in the high dose group, including the hyoid body, 5th/6th sternebrae, 1st thoracic body,
pubic bone and 1 or 2 metatarsi. There was also a slight reduction in fetal body weight (males 97.5% of control,
females 97.7% of control) in the high dose group, although statistically significant, the changes are too small to be
biologically relevant. The Developmental Toxicity LOEL was 2.5 mg/kg/day and the NOEL was 1.0 mg/kg/day
based on the slight increase in fetal and litter incidence of reduced ossification of several bones.

This study is classified as Aeceptable-Guideline and satisfies the guideline requlrements (§ 83-3a) for
a teratology study in rats.
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F. REPRODUCTIVE TOXICITY

equacy of data base for Reproducti xicity (Series 83-4): The data base for reproductive toxicity
is considered complete. No additional studies are required at this time.

1. Studies Conducted with Fipronil - =
83-4 Two-Generation Reprod.uction Study - Rat

Thirty CD rats/sex/group received fipronil (95.4% a.i.) continuously in the diet at concentrations of 0, 3, 30 and 300
ppm (equivalent to 0, 0.25, 2.54 and 26.03 and 0.27, 2.74 and 28.40 mg/kg/day for males and females, respectively)
(MRID # 42918647). Parental (systemic) toxicity was noted in the form of the following: 1) increased mortality in
the 300 ppm group males and females in the Fy and Fy generations; 2) decreased body weight gain pre-mating in the
300 ppm group males and females in the F; and F; generations and in the 300 ppm group females during gestation
and lactation in the F, generation; 3) food consumption in the 300 ppm group males and females during pre-mating
in the F, generation; 4) increase in the absolute and relative weights of the thyroid glands and liver in the 30 and 300
ppm group males and females of the Fy and F, generations; decrease in the absolute and relative weights of the
ovaries in the 300 ppm group females in the F; generation; decrease in the absolute weight of the pituitary gland in
the 30 and 300 ppm group females and decrease in the relative weight in all the treated female groups in the F;
parental animals; decrease in the absolute and relative weights of the testes in the 300 ppm group males in the F
parental animals; 5) increased incidence of centriacinar fatty vacuolation in the livers of the 300 ppm group females
in both the Fy and F; generations; and 6) increased incidence of follicular epithelial hypertrophy of the thyroid
glands in the 300 ppm group males and females in the F generatlon and in the 30 and 300 ppm group females in the
Fy generation.

Repreductive toxicity was noted in the form of the following findings in the 300 ppm group: 1) clinical signs of
toxicity in the F and F, offspring; 2) decreased litter size in the F, and Fz litters; 3) decreased body weights in the
Fy and F, litters; 4) decrease in the percentage of F parental animals mating; 5) reductlon in fertility index in F,

* parental animals; 6) reduced post-implantation survival and offspring pestnatal survivability in the F, litters; and 7)
delay in physical development in the 300 ppm group of the F| and F, litters.

The Lowest Observed Effect Level (LOEL) for parental (systemic) toxieity was 30 ppm (2.54 mg/kg/day for
males and 2.74 mg/kg/day for females) based on increased weight of the thyroid glands and liver in males and
females; decreased weight of the pituitary gland in females; and an increased incidence of follicular epithelial
hypertrophy in the females. The No Observed Effect Level (NOEL) for parental (systemic) toxicity was 3
ppm (0.25 mg/kg/day for males and 0.27 mg/kg/day for females).

The LOEL for reproductive toxicity was 300 ppm (26.03 mg/kg/day for males and 28.40 mg/kg/day for
females) based on clinical signs of toxicity in the Fy and F, offspring; decreased litter size in the F; and F,
litters; decreased body weights in the Fy and F, litters; decrease in the percentage of ¥, parental animals
mating; reduction in fertility index in ¥, parental animals; reduced post-implantation sarvival and offspring
postnatal survivability in the F, litters; and delay in physical development in the F; and F, offspring, The
NOEL for reproductive toxicity was 30 ppm (2.54 mg/kg/day for males and 2.74 mg/kg/day for females).

Classification: Minimum

G. NEUROTOXICITY

Adequacy of data base for Neurotoxicity (Serics 81-§, 82-7, 83-6): The data base for

neurotoxicity is considered complete. No additional studies are required at this time.
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1. Studies Conducted with Fipronil
81-8 Acute Neurotoxicity - Rat

A single dose of fipronil (96.7% a.i.) in comn oil was administered by gavage to four groups of 15 CD rats/sex/group
at dosages of either 0, 0.5, 5.0 or 50.0 mg/kg.

=
Five males and one female in the 50 mg/kg group died during the study (MRID # 42918635). Treatment-related
clinical signs of toxicity, including neurotoxicity, were seen with the 50 mg/kg group animals, especially the males.
Males in the 50 mg/kg group had decreased body weights in comparison to the controls. During the open field
evaluations of the functional observational battery (at 7 hours, 7 days and 14 days post-treatment), effects of both
stimulation and depression of the nervous system were seen. Those parameters for which there were statistically
significant changes in males included gait, fine tremors (females also), coarse tremors, urination, mean number of
rears (females also); approach response, pupil size, muscle tone (females also), air righting and mean hind leg splay
(females also). Mean rectal body temperature was also decreased in the males and females of this group. The only
treatment-related effects in the 5.0 mg/kg group at this time point were decreased mean body temperature in males
and decreased mean hind leg splay in males and females. On Days 7 and 14, the effects were minor in comparison,
but females in the 50 mg/kg group had a statistically significant increase in hind leg splay at both evaluations. Mean
motor activity was decreased by 90 and 93% in the 50 mg/kg group males and females, respectively, at the 8-hour .
evaluation. At Day 7, significant increases in mean activity for the 0.5 and 5.0 mg/kg group males were observed.
However, supplemental statistical analysis demonsirated that the test substance did not alter motor activity when
compared with pretreatment activity. There were no significant differences between the treated and control groups at
Day 14. There were no treatment-related gross or microscopic changes on post-mortem examination of the central
and peripheral nervous systems. The No Observed Effect Level (NOEL) = (.5 mg/ke for males and females.
The Low Observed Effect Level (LOEL) = 5.0 mg/kg for males and females based on decreased hind leg splay
at the 7 hour post-treatment evaluation in males and females.

Classification: Minimum

' . 82-7 Subchronic neurotoxicity Screening Battery - rai

In this subchronic neurotoxicity study, male and female Sprague-Dawley rats (15/sex/dose) were fed test diets
containing M&B 46030 at 0 (basal diet), 0.5, 5.0, or 150 ppm (equivalent to 0, 0.0297, 0.301, or 8.89 mg/kg/day,
males; 0, 0.0354, 0.351 or 10.§ mg/kg/day, females) (MRID No. 43291703). Neurobehavioral screening, consisting
" of Functional Observational Battery and motor activity evaluations, was performed at pretreatment, and during
Weeks 4, 9 and 13. At terminal sacrifice, six animals/sex/dose were anesthetized and perfusion fixed in situ for
neuropathological evaluation. With the exception of one low-dose female which was found dead on Day 16, all
remaining animals survived to terminal sacrifice without the appearance of any treatment-related clinical signs.
Decreases in mean body weight, observed in high-dose males and females at Week 1 of treatment, were judged to be
slight (6.5%; males; 6.9%, females). The decrease in body weight was accompanied by a concomitant decrease in
food consumption, which would suggest a palatability problem, rather than a treatment-related effect. FOB findings
revealed minimal effects in high-dose animals at the Weeks 4, ¢ and 13 evaluations. High-dose males had a
decreased incidence of no urination and an increased incidence of exaggerated tail pinch response. High-dose males
and females had an increased incidence startle responses in the manipulative observations. High-dose females had
increased forelimb grip strength at Week 13. The mean body weights of treated males were significantly greater than
the concurrent control values. Necropsy findings did not reveal any treatment-related gross pathological or
histopathological findings. Although histopathological lesions were observed, incidences were low and attributed
by the study pathologist to animal variation and artifactual changes. Based on the results (FOB findings) of this
study, the LOEL was established at 150 ppm (8.89 mg/kg/day, males; 10.8 mg/kg/day, females); the NOEL
was established at 5.0 ppm (0.301 mg/kg/day, males; 0.351 mg/kg/day, females).
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This study is classified as Core - Acceptable and satisfies guideline reciuirements (§82-7) for a subchronic
neurotoxicity screening battery in the rat.

'83-6 Developmental Neurotoxicity - Rat

Fipronil (96.1% a.i.) was administered to 30 female Sprague-Dawley rats/group in the diet at dose Jevels of 0, 0.5,
10 or 200 ppm (0.05, 0.90 or 15 mg/kg/day, respectlvely) from Gestation Day 6 to Lactation Day 10 (MRID #
44039002).

There was no evidence of a treatment-related effect on maternal survival or clinical signs of toxicity. Two females in
the 200 ppm group died during lactation, but there was no evidence that the deaths were treatment-related. Mean
maternal body weight values for the 200 ppm group were reduced 15.5%, 10.0% and 8.6% in comparison to the
controls on Gestation Days 10, 15 and 20, respectively. Mean body weight gain was statistically decreased for
Gestation Day interval 6-10, but increased for interval 10-15. Statistically significant reductions in mean body weight
were seen in the 200 ppm group on Lactation Days 0 and 4. Mean body weight gain was statistically increased on

- Lactation Days 4-11. A statistically significant reduction in group mean food consumption was noted in the 200 ppm
group for Gestation Days 6 to 10 but was comparable to the contrels for other intervals.

Pregnancy rate and gestation length for treated animals were comparable to the control group. There was no
evidence of a treatment-related effect on gross necropsy findings. The maternal LOEL is 200 ppm (15 _
mg/kg/day), based on decreased body weight, body weight gain and food consumption. The maternal NOEL
was 10 ppm (.90 mg/kg/day).

At 200 ppm, litter size was not affected by treatment, but the live birth index was decreased (not statistically
significant). The pup viability index (survival from Postnatal Days 0-4) for the 200 ppm group was significantly
decreased (98.9% for control vs. 75.5% for 200 ppm group). The weaning index (survival from Postnatal Days 4-
21) was decreased for this group, but the difference was not statistically significant. Pup sex distribution was not
affected. There was a statistically significant decrease in group mean body weights of both male and female offspring
at ail recorded intervals during lactation (9.2-34.1% and 8.1-33.8% decrease in males and females, respectively) and
for various periods post-weaning. Statistically significant increases in the mean day of achieving pinna detachment,
upper and lower incisor eruption, vaginal patency and preputial separation were noted. Auditory startle testing on
Postnatal Day 22 demonstrated a statistically significant decrease in the maximum response for males and females.
There was no significant difference in the time to maximum response or average response. There were no changes in
this parameter on Postnatal Day 60. Motor activity testing on Postnatal Day 17 showed statistically significant
increases in motor activity counts for females. Swimming direction scores on Day 6 were reduced for the males and
females, although only the males were statistically significant. On Day 14, the scores were compearable. Water "Y™"
maze time trials for learning and memory showed a statistically significant increase in time required to complete the
maze for females in Trials 5 and 6 on Day 24. There were no statistically significant differences for either sex on
Days 25, 30, 60, 61 or 65. Statistically significant decreases in absolute brain weights for both sexes, compared to
control values, were found on Postnatal Days 11 (20% and 11% decrease in males and females, respectively) and 60
(= 7% decrease in males and females). Terminal body weights were also decreased for this group on these days. On
Day 11, the relative brain weights for both sexes were significantly increased in comparison to the controls. On Day
60, the values for the control and 200 ppm groups were comparable. There was no evidence of a treatment-related
effect on the gross macroscopic or microscopic examinations (including the central and peripheral nervous systems)
of the pups sacrificed on Postnatal Days 11 and 60. At 10 ppm, group mean weights were significantly reduced for
females at all recorded intervals and for males.on Days 4 and 17. Post-weaning weights were not affected. There -
was a statistically significant increase in the time of preputial separation in the 10 ppm group males. Females had a
statistically significant increase in mean motor activity counts on Postnatal Day 17. The developmental LOEL is
10 ppm (0.9 mg/kg/day), based on statistically significant decrease in group mean pup weights during
lactation and significant increase in time of preputial separation in males. The developmental neurotoxicity.
LOEL is 10 ppm (0.9 mg/kg/day) based on a significant increase in mean motor activity counts in females on
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Postnatal Day 17. The NOEL for developmental and developmental neurotoxicity is 0.5 ppm (0.05
mg/kg/day). It is noted that developmental neurotoxicity occurred in the absence of maternal toxicity in this
study. :

Classification: Acceptable (Guideline)

2. Studies Conducted with Photodegradate M&B 46513 .
81-8 Acute Neurotoxicity - Rat |

In an acute neurotoxicity study (MRID 44262808), MB46513, a photometabolite of fipronil (99.5% a.i.), was
administered in corn oil by oral intubation to Crl:CD BR rats (12/sex/dose) at dose levels of 0, 0.5, 2, or 12 mg/kg. -
The rats were evaluated for reactions in functiopal observations and motor activity measurements at 6 hours, 7 days,
and 14 days post dosing. Clinical signs, body weights, and foed consumption were monitored, At study termination,
brains were weighed and measured, and neural tissues were processed for microscopic evaluation.

No animals died and there were no treatment-related clinical signs of toxicity. At 12 mg/kg, significant decreases in
body weight gains and food consumption were noted for the high-dose males and females during the week following
treatment. By the second week, both had returned to the control levels. Body weight gains and food consumption
for the low- and mid-dose groups and mean body weights for all treated groups were not significantly different from
the controls throughout the study. Food efficiency was not affected by treatment. Behavioral responses were also
affected by treatment with MB46513 at 12 mg/kg. At the estimated peak response time, 6 hours post dosing,
significant decreases in locomotor activity during the first 30 minutes of observation were noted among high-dose
males and females. There were no significant differences in any dose group on days 7 and 14. Treatment-related
decreases in hindlimb splay and rectal temperature at 6 hours post dose were observed in high-dose males and
females. In addition, decreases in the proportion of high-dose males with an immediate righting reflex on days 7 and
14 were possibly treatment related. Decreased forelimb grip strength in high-dose males on day 7 and increased
forelimb grip strength in high-dose females at 6 hours post dosing was possibly related to the treatment, because
there were also slight increases in forelimb grip strength in high-dose males at 6 hours and slight decreases in
forelimb grip strength in high dose females at 7 days and in high-dose males and females at 14 days. There were no
significant differences among groups in neuropathology. Based on these findings, the neurobehavioral LOEL for
rats is 12 mg/kg. The NOEL is 2 mg/kg.

This study is classified unacceptable and does not satisfy the gnideline requirement for an acute neurotoxicity study
in rodents (§81-8). The study may be upgraded after receipt and favorable review of positive control data for the
performing laboratory.

‘H. MUTAGENICITY

Adequacy of data base for Mutagenicity (Series 84): The available studies indicate that fipronil and the

fipronil photodegradate, MB46513 are not mutagenic in bacteria and are not clastogenic in vitro-or in vivo up to
doses that showed clear test material interaction with the target cells.. Based on these considerations, the Committee
concluded that there is no concern for mutagenicity. ’

-The submitted test battery for both compounds satisfy the pew mutagenicity initial testing battery guidelines. No
further studies are required at this time. The data base for Mutagenicity is considered adequate. Based on the
available mutagenicity studies, there are no concerns for mutagenicity at this time.

1. Studies Conducted with Fipronil
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84-2 Gene Mutation

1) Salmonella typhimurium and Escherichia coli/mammalian activation gene mutation assay: I two independent
experiments (MRID # 42918652), fipronil (90.6% a.i.) was not mutagenic in 4 strains of S. typhimurium at
concentrations up to 500 pg/plate in the presence or absence of 59 activation.

Classification: Acceptable ‘ : =

2) Invitro gene mutation assay in mammalian cells/Chinese hamster V79 cells: In two independent experiments
(MRID # 42918651), fiproni (97.2% a.i.) was negative for inducing forward gene mutations at the HGPRT locus in
cultured Chinese hamster V79 cells at concentrations up to 385.65 pg/mi both with and without S9 activation.

Classification: Acceptable

84-2 Cytogenetics

1) Cytogenic assay/human lymphocytes: There was no evidence of a clastogenic effect when human iymphocytes
were exposed in vitro to fiprenil (90.6% a.i.) at doses of 75, 150 or 300 pg/ml with and without S9 activation
(MRID # 42918653).

Classification: Acceptable

2) In vivo mouse micronucleus assay (MRID No. 43680801), groups of five male and five female CD-1 mice
received single oral gavage dose of 12.5, 25 or 50 mg/kg (actual concentrations based on analytical determinations
were 6.95, 16.1 and 48.0 mg/m1) M&B 46030 (96.2%). Bone marrow cells were collected 24, 48 or 72 hours
posttreatment from the high-dose males and females and were examined for micronucleated polychromatic
erythrocytes (MPEs). Cells, harvested 24-hours postadministration of the low and intermediate doses, were scored
for MPEs. The test material was delivered to the test animals as suspensions prepared in 0.5% methyl cellulose.

Clinical signs of toxicity seen in the high-dose group (6 males and 2 females) included bunched posture,
hypoactivity, piloerection, convulsions and slow respiration. M&B 46030 was not cytotoxic to the target cell. The
positive control induced the expected high yield of MPEs in both sexes. There was, however, no evidence of a
clastogenic or aneugemc effect at any M&B 460030 dose or at any harvest time.

The study is classified as Acceptable and satisfies the guideline requirement for a mouse micronucleus assay (84-2).

84-4 Other Genotoxicity

no studies available

2. Studies Condacted with Metaholite M&B 46513
84-2 Gene Mutation
1) In two independent microbial gene mutation assays (43291721), Salmenella typhimurium strains TA1535,

- TA1537, TA1538, TA98 and TA100 were exnosed to 14, 25, 59, 100 or 250 ug/plate MB 46513 in the absence or
presence of 8% activation. The S9 fraction was derived from Aroclor 1254-induced rat livers and the test material
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was delivered to the test system in dimethyl sulfoxide. Test matérial insolubility and cyiotoxicity were observed at
250 ug/plate with or without S9 activation; compound precipitation was also present at 100 ug/plate +/-S9. There
was, however, no evidence of 2 mutagenic response at any dose either with or without 89 activation in either trial.
All strains responded in the expected manner to the corresponding nonactivated and S9 activated positive controis.

2) In independently performed mammalian cell gene mutation assays at the hypoxanthine-guanine phosphoribosyl
transferase (HPRT) locus (MRID 442628 14), Chinese Hamster Ovary (CHO) cells cultured in vitrggwere exposed to
MB46513, a fipronil metabolite (99.5% a.i.} in dimethyl sulfoxide at doses ranging from 5 to 625 ].lg/mL with and
without 59 activation. Cultures were exposed for 4 hours prior to plating for determmatlon of cytotoxicity,
expression, and selection of the mutant phenotype.

MB46513 was tested to insoluble levels (generally =60 ng/mL) and reproducible cytotoxic doses (=125 pg/mL -89
and >250 pg/mL +89). The positive controls induced the appropriate response. MB46513 did not, however,
induce forward mutations at the HPRT locus in CHO cells at any dose Ievel tested, w1th or without metabolic
activation.

This study is classified as acceptable and satisfies the guideline requirement (§84-2) for in vitro mammalian forward
gene mutation studies.

84-2 Cytogenetics

In an in vivo mouse bone marrow micronucleus assay (MRID 44263813), groups of 15 male and female CD-1 mjce -
were dosed by intragastric gavage with MB46513, a fipronil metabolite (99.5%, a.l.) in corn ¢il at 2, 4, 8, and 16
mg/kg, Bone marrow cells were harvested at 24, 48, or 72 hours and scored for micronucleated polychromatic
erythrocytes (MPCEs).

Slight piloerection was observed in the 2, 4, 8, and 16 mg/kg groups; slight hunched posture was observed in the 8
mg/kg group. No mortalities occurred in the 2 to 8 mg/kg groups, but 7/38 mice in the 16 mg/kg group died. A
significant decrease (p<0.01 or 0.001) in the ratio of polychromatic to normochromatic erythrocytes was observed in
the 16 mg/kg animals. This finding is indicative of bone marrow cell depression. The positive control induced
significant increases in MPCEs. There was no significant increase in the frequency of MPCEs in bone marrow
after any MB46513 treatment time; therefore, the test article is considered negative in this micronuclens
assay.

This study is classified as acceptable. [t satisfies the reqmrement for FIFRA Test Guideline 84-2 for in vivo
cytogenetic mutagenicity data.

3. Studies Conducted with Metabolite M&B 46136 -

84-2 Gene Mutation
1) Salmonella/mammalian activation gene mutation assay: In two independent experiments (MRID # 42918679),
fipronil metabolite (98.7% a.i.) was not mutagenic in 4 strains of S, typhimurium at concentrations of up to 200
pg/plate without S9 activation and up to 500 pg/plate in the presence of 89 activation.

Classification: Acceptable
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84-2 Cytogenetics

1)} Cytogenic assay/human Jymphocytes: There was no evidence of a clastogenic effect when human lymphocytes
were exposed in vitro to M&B 46136 (98.7% a.i.) at doses of 75, 150 or 300 pg/mi with and without S9 activation

(MRID # 42918680).

l\‘u

Classification: Acceptable

2. Studies Conducted with Metabolite M&B 45897
84-2 Gene Mutation

1) In initial and repeat piate incorporation and initial and repeat preincubation microbial mutagenicity assays (MRID
44262822), Salmonella typhimurium strains TA98, TA100, TA102, TA1535, and TA1537 were exposed to
MB45897 (99.7% a.i.) in DMSO over dose ranges of 25-2,500 pg/plate in the presence of mammalian metabolic
activation (+S9) or 12.5-2,500 pg/plate in the absence of metabolic activation (-S9). Preparations for metabolic
activation were made from Aroclor 1254 induced rat livers.

MB45897 was insoluble at 2,500 pg/plate (:59). Cytotoxicity was also observed in the majority of strains at 2,500
ug/plate +/-S9 under all assay conditions. The positive control substances induced marked increases in revertant
colonies in the respective strains. There were, however, no reproducible, dose-related differences in the
number of revertant colonies in any tester strain at any dose level/condition compared to the vehicle controls.

This study is classified as Acceptable (Guideline) and satisfies the requirement for FIFRA Test Guldehne 84-2 for
in vifro mutagenicity (bacterial reverse gene mutation) data.

2) In a microbial mutagenicity assay (MRID 44262823), Salmonella typhimurium strains TA98, TA100, TA1535,
and TA1537 were exposed to MB45897 (>99% a.i.) in DMSO at concentrations of 8, 40, 200, 1,000, and 5,000
pg/plate in the presence of mammalian metabolic activation (-++-89); strain TA 100 was exposed at these same levels in
the absence of metabolic activation (-89). Additionally, strains TA98, TA1535, and TA1537 were exposed at 4, 20,
100, 500, and 2,500 pg/plate in the absence of activation. Preparations for metabolic activation were made from
Aroc]or induced rat livers. :

MB45897 (>99% a.i.) was tested to the limit concentration of 5,000 ng/plate. Cytotoxicity was observed in the
absence of metabolic activation at 5,000 pg/plate in the TA100 strain and at 2,500 pg/plate in strains TA93,
TA1535, and TA1537 and in the presence of metabolic activation in strains TA98, TA1535, and TA1537 at 5,000
pg/plate. The positive controls induced the appropriate responses in the corresponding strains. There was no
evidence of induced mutant colonies over background.

This study is classified as acceptable and satisfies the requirement for FIFRA Test Guideline 84-2 for in vitro
mutagenicity (bacterial reverse gene mutation) data.

3) In a mammalian cell chromosome aberration assay (MRID 44262824), cultured human lymphocytes were exposed
to MB45397 (99.7% a.i.), in dimethyl sulfoxide at concentrations of 50, 100, 200, 400, 500, 600, and 800 pg/mlL
with metabolic activation and 12.5, 25, 50, 75, 100, and 150 pg/mL without metabolic activation. Without
metabolic activation, the cells were exposed continuously for 20 or 44 hours; with metabolic activation, the cells
were exposed to MB45897 for 3 hours and harvested 17 or 41 hours later. Preparations for metabolic activation
were made from induced rat livers. Positive controls (=89) were included.
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Precipitation of MB45897 was apparent in all cultures treated with 2400 pg/mL. Doses of 600 and 800 pg/mL +59
were severely cytotoxic. For the metaphase analysis, concentrations of 125 and 150 pg/mL -S9 produced marked
cytotoxicity, resulting in decreased mean mitotic index (MlIs) of 74-81% compared to vehicle controls. In the first
cytogenetic assay, there was a significant increase in aberrant cell frequency compared to the vehicle control value in
cultures harvested 20 hour after exposure to 150 wg/mL -89, both when gaps were included and excluded (8.0% and
6.0%; 0.05>p>0.01); the historical control range excluding gaps (0-5%) was also exceeded. In the second
cytogenetic assay, significant increases in the aberrant cell frequency were noted at the 20-hour sampling of cultures
dosed with 150 pg/ml. -39, both when gaps were included and excluded (p<0.001) and at 125 pg/mL -S9 at the 44-
hour sampling both including (p<0.001) and excluding {0.05>p>(.01) gaps; these values also exceeded the historical
control ranges (0-10% with gaps) and (0-5% without gaps). The data are, therefore, indicative of clastogenic activity
by MB45897 in the absence of metabolic activation. In the presence of S9 activation, a reproducible increase the
number of polyploid cells was seen in the 400-pg/mL group at the 20-hour sampling. A similar increase in
polyploidy was noted at 400 jig/mL (44-hour sampling). The positive controls induced the expected responses in
the treated lymphocytes. Under the conditions of the test, MB45897 appears to be clastogenic to human
lymphocytes at eytotoxic concentrations (=125 pg/mL -S9) and induces polyploidy at 400 pg/mL +89,

This study is classified as Acceptable (Guideline) and satisfies the requirement for FIFRA Test Guideline 84-2 for
in vitro cytogenetic mutagenicity data.

84-4 Other Genotoxicity

no studies available for review

L METABOLISM

Adequacy of data base for metabolism (Series 85-1, 85-2); The data base for metabolism (both 85-1 and 85-

2) is considered to be complete. No additional studies are required at this time.
85-1 Metabolism - Rat
1. Studies Conducted with Fipronil

I4C-Fi1:rr0nii (14-C Fipronil, >97.0% radiochemical purity; unlabelled Fipronil, >99% a.i.) was administered orally
in aqueous methylceliulose to groups (5 sex/dose) of male and female Sprague-Dawley rats at doses of 4 and 150
mg/kg (single dose) and 4 mg/kg x 14 days (repeated dose) (MRID # 42918655). The rate and extent of absorption
appeared similar among all dose groups, but may have been decreased at the high dose. Distribution data showed
significant amounts of residual radicactivity in carcass, G.I. tract, liver, adrenals, and abdominal fat at 168 hours
post-dose for all rats in all dose groups. Repeated low oral dosing or a single high oral dose resulted in an overall
decrease in the amount of residual radioactivity found, but an increase in the amount in abdominal fat, carcass, and
adrenals. Feces appeared to be the major route of excretion for fipronil derived radioactivity, where 45-75% of an
administered dose was excreted. Excretion in urine was between 5-25%. Increases in the percentages excreted in
urine and feces were observed with repeated low oral dosing or a single high dose, while the percentage found in ail
_ tissues combined decreased. There were no significant sex-related differences in excretion. Major metabo lites in

urine included two ring-opened products of the metabolite M&B 45,897, two oxidation products (M&B 46,136 and
RPA200766), and parent chemical (M&B 46,030). In feces, parent M&B 46,030 was detecied as 2 sienificant
fraction of the sample radioactivity as well as the oxidation products M&B 46,136 and M&B 45,950, Whole blood
half-life ranged from 149.4-200.2 hours in male and female rats at 4 mg/kg, with 0-168 hours AUCs approximately
equal between sexes. At 150 mg/kg, whole blood half-life was noticeably decreased to 54.4 hours in male rats and
51.2 hours in female rats. Blood AUCs at this dose were approxintately proporticnal to the increase in dose.

Classification: Minimum
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2. Studies Conducted with Metabolite M&B 46513

In a rat metabolism study (MRID 44262817), jU-14C-phenyl] MB46513 (>99% a.i.) was administered to five
Sprague-Dawley CD strain rats/sex/dose by gavage as a single dose at 1 or 10 mg/kg or as a single dose at 1 mg/kg
following a 14-day pretreatment with unlabeled MB46513 at 1 mg/kg.

Within 168 hours of dosing, 93-101% of the administered dose was recovered from both sexes of each dose group,
of which 46.4-69.5% was in the feces, 19.9-41.1% was in the tissues and carcass, and 4.4-10.8% was in the urine. In
all test groups, fecal excretion was higher for males (60.1-69.5%) than for females (46.4-56.0%), and less
radioactivity was retained in the carcasses and tissues of males (19.9-26.6%) than females (30.0-41.1%). Levels of
urinary excretion were comparable between sexes. Excretion of the radicactivity was increased slightly by
pretreatment and at the high dose level. Within 168 hours of dosing, the single low-dose (SOLD) animals excreted
51.6-67.1% of the dose in feces and urine (including cage wash), whereas the repeated low-dose (ROLD) animals
excreted 66.4-73.7%, and the single high-dose (SOHD) animals excreted 69.9-80.6%. Radioactivity was excreted
gradually by all dose groups, but the rate of excretion differed between dose groups. Fecal excretion peaked on Day-
1 for the SOLD group, on Day-6 for the ROLD group, and on Day-5 for the SOID group. Urinary excretion
showed a similar pattern within dose groups. Maximum concentrations of radioactivity in blood were attained within
46 to 73 hours of dosing and were similar between sexes within dose group (low dose, 0.15 ppm; high dose, 2.03-
2.31 ppm). For both dose groups, elimination half-lives were 156-170 hours for males and 210-221 hours for
females. The ratio of the areas under the concentration curves (AUC) for high to low-dose animals was 15.2 for
males and 10.9 for females, reflecting the difference in dose levels. The general distribution of radioactivity among
tissues was the same between dose groups and sexes, although the actual levels differed between dose groups and
sexes. Concentrations of radioactivity were highest in fat [fat/plasma ratios: 6.3-12.8 in males and 16.4-25.2 in
females], followed usually by the adrenals and liver. Females also had high concentrations associated with the
ovaries. The lowest concentrations of radioactivity were generally associated with the brain, spleen, muscle, whole
blood, and stomach. With the exception of whole blood and plasma, concentrations of radioactivity in all tissues
were generally higher for fema]es than for males, e.g. radioactivity in fat was 1.6-2.8 times higher in females than in
males. Among the dose groups, 14¢ residues were lowest in tissues from the SOLD group with the exceptions of
residual carcass and skin plus fur, Pretreatrnent with MB46513 increased the residue levels in tissues, and residue
levels in tissues from the SOHD group were 10-30 times higher than in tissues from the SOLD group. The major
radicactive component identified in excreta was unchanged MB46513 (males, 28.6-44.2%; fernales, 35.4-39.6%),
nearly all of which was found in the feces. Unchanged MB46513 in urine accounted for <0.1% of the dose. The
only other components in excreta accounting for >5% of the dose were MB46400 (males, 5.7-10.6%; females, 3.1-
7.1%) and the 4-cyano-5-(N)cysteine conjugate of MB46513 (males, 7.2-14.2%; females, 3.8-9.2%). Other minor
components identified in excreta included: RPA 105048; the sulfate conjugate of MB46513 (<2.4%); a 4-cyano-5-
(N} cysteine glycine conjugate of MB46513 (0.7-3.8%);. a.nd a 5-(N) cysteine conjugate of MB46513 (1.9-3.5%)).
Within each dose group, the metabolite profile was the same among sexes, although metabolite levels were generally
higher in males than females. The metabolic profile was also similar between dose groups, although there were
differences in the relative levels of metabolites. Pretreatment resulted in lower levels of MB46513 and higher levels
of metabolites than in SOLD animals. Levels of MB46513 were similar in excreta of SOHD and SOLD groups, but
levels of metabolites were generally higher for the SOHD group. These data indicate that fecal excretion of
unchanged MB46513 is the principal pathway for elimination of MB46513 from rats. The metabolism of MB46513
in rats involves substitution of the trifluoromethyl or cyano groups on the pyrazole ring and/or sulfate, glucuronide,
or glutathione conjugation at the amide on the pyrazole ring. The high levels of radioactivity in fat compared to
blood and the prolonged elimination half-life indicate that there is a potential for bicaccumulation of MB46513 in
fatty tissues.

This metabolism study in the rat is classified Acceptable (Nonguideline) as it is not a required guideline study. It is

acceptable for the purposes for which it was intended (metabolism information on MB46513, a photolytic metabolite
of fipronil) as a special study.
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85-2 Dermal Absorption - Rat
1. Studies Conducted with Fipronil

- In this dermal absorption study (MRID: 43737308; Guideline No.: §85-2), male rats were dosed at 0.071, 0.688 and
3.88 1.'11g/cm2 for exposures of 0.5, 1, 2, 4, 10 and 24 hours with fipronil. Quantity of fipronil in washed skin was
1.14-2.45%, 0.60-3.29% and 0.35-0.80% at the respective doses. Quantity of fipronil absorbed wag <1% at all
doses. The system was saturated at 3.88 mg/cm?. The dermal absorption rate was calculated to be <1% at 24 hours.

2. Studies Conducted with Metabolite M&B 46513

In a dermal absorption study (MRID 44262816), 24 male Crl:CD BR rats/dose group were dosed dermally with
[14CIMB4613 (99% a.i.) as a 1% carboxymethylcellulose aqueous suspension at dose levels of 0.081, 0.881, or 7.17
mg/rat (0.006, 0.071, or 0.574 mg/cm?).” Four rats/dose were sacrificed for assessment of dermal absorption after
0.5, 1,2, 4, 10, and 24 hours of exposure.

Dosed radioactivity was quantitatively recovered from each dose group (92.5-103%). After 24 hours of exposure,
dermal absorption of MB46513 was minimal. For all dose groups, the majority of the dose was not absorbed (90.2-
102.3%}, and only trace amounts (<0.1%) of radiocactivity were excreied in the urine and feces. For the low- and
mid-dose groups, radioactivity remaining in/on the skin after washing increased with the duration of exposure,
reaching maximums of 3.97% and 1.05% of the dose, respectively, by 24 hours. However, duration of exposure had
no effect on accurmulation of radioactivity in/on the skin for the high-dose group. For the low-dose group, absorption
(measured as amount excreted plus amount retained in the body) increased over time from <0.005% of the dose at
0.5 hours to 2.64% of'the dose at 24 hours. Potential absorption (amount absorbed plus amount retained in/on skin)
also increased over time from 0.74% of the dose at 0.5 hours to 6.61% of the dose at 24 hours. For the mid-dose
group, absorption increased over time from <0.01% of the dose at 0.5 hours to 0.35% of the dose at 24 hours.
Potential absorption increased from 0.28% of the dose at 0.5 hours to 1.40% of the dose at 24 hours. For the high-
dose group, the maximum amount of absorption was 0.14% of the dose at 0.5 hours, and the maximum potential
absorption was 0.66% of the dose at 4 hours. ‘

-

SELECT DERMAL ABSORPTION VALUES
{Total % adhered to the skin and absorbed)

There was 2.35% adhered to the skin and absorbed at the 10 hour time point with the lowest dose applied
(0.006 mg/cmz).

This study is classified as Acceptable (Guideline) and satisfies the requirement for a dermal absorption study (§85-
2) in the rat. ‘
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T SPECIAL STUDIES

1. Studies Conducted with Fipronil

1) Thyroid Function/Rat: Four groups of 27 male Crl:CD (SD) BR rats per group were administered either
methylcellulose (vehicle control), 10 mg/kg/day fiproni (95.4% a.i.) 1, 200 mg/ke/day propylthmurac;l (PTU) or 50
mg/kg/day Noxyflex for 14 days. On Day 15, each animal received Na 125 at a dose level of 1 pu—n F(MRID #
42977904). Six hours later, 9 males per group received either 10 or 25 mg/kg potassium perchlorate or 0.9% saline
solution. The treatment with fipronil or Noxyﬂex appeared to result in stimulation of the thyroid glands as
evidenced by increased accumulation of 1257 in the thyroid glands and by increases in the ratios of radioactive
distribution between the blood and thyroid. These changes were accompanied by increases in thyroid weight.
Treatment with PTU produced decreases in the amount of 18] incorporated in the thyroid and in the blood:thyroid
ratios along with elevated levels of 121 in the blood. However, the weights of the thyroids from these animals were
increased by over 2.5 fold compared to the controls and therefore, the ratio of 1 51 in the blood to thyroid weight was
reduced. The administration of perchiorate produced further reductions in the 1251 content in the thyroids and in the

. blood:thyreid 125y radioactivity ratio. There was no evidence of an inhibition of iodide incorporation by either
fipronil or Noxyflex.

Classification: Supplementary

2) Thytoxine Clearance: Six groups of six male Crl:CD (SD) rats per group were administered either fipronil.
{95.4%) (10 mg/kg/day by gavage), phenobarbital (80 mg/kg/day intraperitoneally) or 0.5% methylcellulose (vehicle
contrel at 5 mikg by gavage) for a duration of either one day or fourteen days (MRID # 42918654. Four hours after
the final dose of either test substance, each rat received { 1 thyroxine at a dosage of 10 nCi/kg. Fipronit had no
effect on mortality or other ante mortem parameters. Phenobarbital-treated animals were observed to have collapsed
posture, lethargy and shallow breathing on the first day of treatment. There was no effect of fipronil on clearance
after one day of treatment, however after 14 days, there'was a decrease in terminal half life (52% of control level)

- and increases in clearance and volume of distribution (261% and 137% of control level, respectively). The effects
seen with phenobarbltal treatment were similar, although quantitatively not as severe and were evident on Day 1 of
treatment.

Classification: Supplementary

3) 28-Day Study with Fipronil: Conclusions: Five Crl:CD (SD)BR rats/sex/group were treated with Fiproni (93%
a.i) lin the diet for four weeks at doses of either 0, 25, 50, 100, 200 or 400 ppm (3.4, 6.9, 12.6, 24.5 and 45.3
mg/kg/day, respectively for males; 3.5, 6.7, 12.9, 24.9 and 54.9 mg/kg/day, respectively, for females (MRID
Number: 4402801)). One female in the 400 ppm group died during the treatment period; the cause of death could
not be determined. Group mean body weight was decreased in both sexes of the 200 and 400 ppm groups the first
five days of the study, most likely due to decreased palatability. Overall (weeks 0-4) group mean body weight gain
(BWG) was decreased by 18 and 23% in the 200 and 400 ppm group males, respeciively. Overall BWG was
decreased by 21, 24 and 26% in the 100, 200 and 400 ppm group females, respectively. Group mean food
consumption was decreased for both sexes of the 100, 200 and 400 ppm groups at Day 5, but was comparable to the
controls after one week for females and three weeks for males. There were no treatment-related changes in
hematology parameters. Total protein and globulin were statistically increased in all the treated male and female
groups; cholesterol was increased in the 400 ppm group males and all treated females. On gross pathological
examination, the liver was enlarged in 5/5 male rats and 3/5 female rats in the 400 ppm group, 2/5 females in the 200
ppm group, 1/5 males in the 100 ppm group and 1/5 females in the 50 ppm group. Increased group mean liver
welghts were seen in all rreated males and females, however the differences in males treated at 100 ppm and below
were not statistically significant. Group mean thyroid weights were increased in all the treated females, however the
differences were not statistically significant or dose-related. There was an increased incidence of follicular
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hypertroplty of the thyroids in all treated male and female rats. The change was graded as moderate in the male rats
at 200 and 400 ppm and minimal in all other treated groups. A dose-related increase in generalized hepatocyte
enlargement was seen in males and females in the 200 and 400 ppm groups and in males in the 100 ppm group.

The LOEL is < 25 ppm (3.4 mg/kg/d‘ay in males; 3.5 mg/kg/day in females) based on clinical laboratory
changes, increased absolute liver weighits in females and histopathological alterations in the thyroid glands.
The NOEL is <25 ppm. -

Classification: Acceptable (Nonguideline)

2. Studies Conducted with Photodegradate M&B 46513

In a 28-day range-finding study (MRID 44262809), MB 46513 (a metabolite of fipronil; 97.5% a.i.) was
administered to Sprague-Dawley rats (10/sex/dose) in the diet at nominal dose levels of 0, 0.5, 3, 30 or 100 ppm
(equivalent to 0, 0.04, 0.23, 2.20 or 3.74 mg/kg body weight/day, respectively, for males; 0, 0.04, 0.24, 2.32 or 3.8
mg/kg body weight/day, respectively, for females). In addition to evaluation of standard study parameters, thyroid
hormone levels were measured on days 7 and 23,

No treatment-related effects were observed in the 3 and 0.5 ppm treatment groups. One male in the 30 ppm group
was found dead on day 6 and all 1060 ppm group animals died within the first 2 weeks of study. Clinical signs at 30
and 100 ppm included piloerection (M 9/10 and 4/10 at 30 and 100 ppm; F 5/10 and 6/10 at 30 and 100 ppm),
curlifig up at handling (M 6/10 and 4/10 at 30 and 100 ppm; F 8/10 and 5/10 at 30 and 160 ppm); thin (M 5/10 and
4/10 at 30 and 100 ppm; F 6/10 and 6/10 at 30 and 100 ppm); increased motor activity (F 1/10 and 2/10 at 30 and
100 ppm) and irritabitity with convulsions at 100 ppm in | female. There was a decrease in body weight {9-18% and
" 26-36% for 30 and 100 ppm) and foed consumption (8-34% and 69-73% for 30 and 100 ppm). Clinical chemistry
parameters affected at 30 ppm-included bilirubin (decrease - 28-33%) and aspartate aminotransferase (increased F -
22%). At 30 ppm on day 7 or 23, males bad decreased T3 and T4 levels (33-49%) and females had decreased T4
levels (61%) compared to the controls. ‘While at 100 ppm T3 levels were decreased 46% (females only), and T4
levels were decreaséed 50-63%. No treatment-related differences in hematology or urine parameters, organ weights
ar gross postmortem or microscopic appearance were observed.. No neoplastic tissue was observed.
Ophthaimoscopic examinations were not conducted. The LOEL for this study is 30 ppm (2.20 and 2.32
mg/kg/day for M and F, respectively), based on clinicai signs including piloerection, curling up and thin
appearance; and decreased hody weights in both sexes. The NOEL is 3 ppm (0.23 and 0.24 mg/kg/day for M
and F, respectively).

This 28-day dietary feeding study is classified acceptable (non-guideline) as it is not a required gunideline study. It
is acceptable for the purposes for which it was intended. It is recommended that a maximum treatment rate between
3 and 30 ppm be used in longer term studies.

3. Studies Conducted with Metabolite M&B 45897

In a subchronic toxicity study (MRID 44262821), MB 45897 '(infennediate of fipronil; 99.7 a.i.) was administered to
CD rats (5/sex/dose) by gavage at nominal dose levels of 0, 50, 200 or 1000 mg/ke/day for 4 weeks,

In the 1000 mg/kg/day treatment groups, the livers of males and females had increased absolute (32-58%) and
relative {53-70%) weights, and the livers of 3/5 males exhibited periacinar hypertrophy with cytoplasmic
vacuolation. Total plasma protein Jevels were increased (10-19%) in both sexes, and alanine aminotransferase
activity (48%) was increased in females. All rats salivated excessively (days 2-28), and exhibited hunched posture
(days 8, 9, 11, and 12), underactivity (days 8-13), and staggered gaits (day 8). Males (4-5) and females (2-3) had
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hair loss (days 3-28). Both sexes had reduced body weight gains (16%), and females were slightly anemic. In the
200 mg/kg/day treatment groups, all rats salivated excessively (days 3-28) and exhibited hunched posture (days 8

- and/or 11 and 12). Males had increased (9%) total plasma protein levels. In the 50 mg/kg/day treatment groups, all
rats salivated excessively (days 8-15, males; days 8-28, females) This may have been due to local irritation of the test
material. No rats died as a result of treatment. Ophthalmoscopic exams and urinalysis were not conducted. No
treatment-related differences in food consumption were observed in any treatment group. No neoplastic tissue was
observed in treated or conirol rats. The LOEL for this study is 200 mg/kg/day, based on hunched posture in all
rats treated at this dose level. The NOEL is 50 mg/kg/day. o

This 4-week oral toxicity study is classified aceeptable (non-guideline) as it is not a required guideline study. It is
-acceptable for the purposes for which it was intended, that being to assess the systemic toxic effects following 4
weeks of repeated daily adminisiration (gavage) of the test substance. -

4, Studies Conducted with metabolite RPA 200766

28-Day Study with RPA 200766: Conclusions: Ten Sprague-Dawley rats/sex/group were administered RPA 200766
(96.2% a.i.), a fipronil metabolite, in the diet at dose of either 0, 50, 500, 5000 or 15000 ppm for 28 days (mg/kg/day
doses respectively: males - 3.80, 38.16, 385.07 and 1087.05; females - 4.44, 43.97, 386.75 and 1062.84)(MRID
Number: 44017701). One female in the 15000 ppm group died during the study; the cause of death was attributed to
difficulty in blood collection. Body weight was significantly decreased from Day 8 to Day 28 for males and females
in the 5000 and 15000 ppm groups. Mean body weight gain over the course of the study was decreased by 27% and
61% in the 5000 and 15000 ppm group males, respectively; it was decreased by 46% and 77% for the 5000 and
15000 ppm group females, respectively. Mean food consumption over the course of the study was decreased by
11% and 25% in the 5000 and 15000 ppm group males, respectively; it was decreased by 22% and 33% in the 5000
and 15000 ppn group females, respectively. Mean hemoglobin values were decreased at 500 ppm and above for
males and females; all were statistically significant, except for the 15000 ppm group females. Mean hematocrit
values were decreased at 5000 ppm and above; all were statistically significant, except for the 15000 ppm group
females. Mean corpuscular hemoglobin values were decreased in the 15000 group males and females and in the
5000 ppm group males. Mean cholesterol values were significantly increased in males and females at 500 ppm and
above. Mean triglyceride values were increased in the 5000 and 15000 ppm group males and females. Urea nitrogen
was increased in the 5000 and 15000 ppm group females, whereas creatinine values were increased in males at 500
ppm and above. There were no histopathological changes in the kidneys, therefore, these changes are of doubtful
toxicological significance. Dose-related increases in absolute and relative liver weights were seen in males and
females at 500 ppm and higher. Liver-to-brain weights were also increased in these groups. Significantly increased
adrenal weights were seen in all the treated males. Thyroid weights were increased in males at 5¢ ppm and ahove,
however the increases were not consistently found in all males in the group. In addition, there were no microscopic
changes in the thyroid. Therefore, these findings are of questionable toxicological significance, although the parent
compound, fipronil, is known to be a thyroid toxicant. Microscopic examination of the tissues from males and
females in the 15000 ppm were not conducted. Slight to moderate hepatocelluiar hypertrophy was noted in the
adrenals of males and females at 5000 ppm. Slight to moderate extra-medullary hematopoiesis was observed in
males and females at 5000 ppm. A fine/coarse vacuolation of the zona fasciculata was observed in males at 50 ppm
and higher and in females in the 5000 ppm group. The NOEL was 50 ppm (3.80 mg/kg/day for males and 4.44
mg/kg/day for females). The LOEL was 500 ppm (38.16 mg/kg/day for males and 43.97 mg/kg/day for
females) based on decreased hemoglobin values, increased cholesterol values and increased liver weights in
both sexes.

Classification: Acceptable {Nonguideline)



@12559

V. TOXICOLOGY ISSUES
A. Toxicity of the photodegradate MB46513 as compared to the parent fipronil

The photodegradate MB46513 is not an animal metabolite. However in several toxicity
studies it has been determined that it is more toxic that the parent fipronil. Since this
photodegradate is present in rice it has been included in the dose response assessment below.

VI. DOSE RESPONSE ASSESSMENT

The HED Hazard Assessment Review Committee met on 10-JUL-1997 to select
appropriate endpoints for acute dietary and short-, intermediate-, and long-term occupational
exposure (dermal and inhalation) for fiprenil and on 9-DEC-1997 (document dated 18-DEC-
1997)to select appropriate endpoints for acute dietary and short-, intermediate-, and long-term
occupational exposure (dermal and inhalation) for the fipronil photodegradate. On 22-JAN-
1998 (Document dated 29-JAN-1998) the Committee reassessed the potential sensitivity of
infants and children and to discuss the uncertainty factors (UF) and/or Margins of Exposure
(MOE) for both the parent, fipronil and the photodegradate.

A. FIPRONIL
a. Special Sensitivity to Infants and Children

EPA generally defines the level of appreciable risk as exposure that is greater than 1/100 of the
no observed effect level in the animal study appropriate to the particular risk assessment. This
100-fold uncertainty (safety) factor/margin of exposure (safety) is designed to account for inter-
species extrapolation and intra-species variability. FFDCA section 408 provides that EPA shall
apply an additional 10-fold margin of safety for infants and children in the case of threshold
effects to account for pre-and post-natal toxicity and the completeness of the data unless EPA
determines that a different margin of safety will be safe for infants and children. Margins of
safety are incorporated into EPA risk assessments either directly through use of a margin of
exposure analysis or through using uncertainty (safety) factors in calculating a dose level that
poses no appreciable risk to humans.

The following discussion represents the information that was considered and the following
conclusions were drawn by the Hazard Identification Assessment Review Committee taking into
account both the 2-JUL-1997 and 29-JAN-1998 meetings.

1. Adequacy of data: An acceptable two-generation reproduction study in rats
(MRID# 42918647) and acceptable prenatal developmental toxicity studies in rats
(MRID#42977903) and rabbits (MRID# 42918646) have been submitted to the Agency,
meeting basic data requirements, as defined for a food-use chemical by 40 CFR Part 158.
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In addition, an acceptable developmental neurotoxicity study was conducted with fipronil
and reviewed by the Agency. There are no data gaps for the assessment of the effects of
fipronil on developing animals following in utero and/or early postnatal exposure.

2. Susceptibility Issues: The data contained evidence of increased sensitivity of rats
to alterations in functional development following pre- and/or postnatal exposure with
fipronil. Specifically, in a developmental neurotoxicity study in rats, the developmental
and developmental-neurotoxicity NOEL of 0.5 ppm (0.05 mg/kg/day) was lower than the
maternal toxicity NOEL of 10 ppm (0.9 mg/kg/day). In the offspring, decreased pup
welghts, increased time of preputial separation in males, and increased motor activity
counts in female pups were observed at the developmental LOEL of 10 ppm (0.9
mg/kg/day), while maternal toxicity (decreased body weight, body weight gain, and food
consumption) was observed at the maternal LOEL of 200 ppm (15 mg/kg/day).

It was noted by the Committee that previously conducted studies with fipronil did not
identify any issues of increased sensitivity in the fetuses or pups following pre- and/or
postnatal exposure. In the prenatal developmental toxicity study in rats, there was no
evidence of developmental toxicity at the highest doses tested (20 mg/kg/day). Maternal
toxicity (decreased body weight gain, food consumption and/or water consumption) was
observed at this dose (20 mg/kg/day) with the maternal NOEL established at 4
mg/kg/day. In the prenatal developmental toxicity study in rabbits, there was also no
evidence of developmental toxicity at the highest doses tested (1.0 mg/kg/day). Maternal
toxicity (decreased body weight gain, food consumption and/or water consumption) was
observed at this same dose (1.0 mg/kg/day). Toxicity was also observed at the lowest
does of 0.1 mg/kg/day. Therefore, the maternal NOEL is lower then 0.1 mg/kg/day.

Additionally, in the two-generation reproduction study in rats, offspring toxicity was
observed only in the presence of parental toxicity. The offspring NOEL was 30 ppm
(2.54-2.74 mg/kg/day), based upon clinical signs of toxicity, decreased litter size,
decreased body weights, decreased pre- and postnatal survival, and delays in physical
development at the LOEL of 300 ppm (26.0-28.4 mg/kg/day). In the parental animals,
reproductive toxicity (reductions in mating and fertility) was also observed at the 30 ppm
dietary level. The systemic NOEL for the parental animals was 3 ppm (0.25-0.27
mg/kg/day), based upon increased weight of the thyroid gland and liver in both sexes,
decreased weight of the pituitary gland in the females, and increased incidence of thyroid
follicular epithelial hypertrophy in the females at the LOEL of 30 ppm.

3. Uncertainty Factor: The Committee noted that the developmental neurotoxicity
NOEL of 0.05 mg/kg/day, when adjusted for 1% dermal absorption, yields an equivalent
NOEL of 5 mg/kg/day, the value established as the systemic NOEL in the 21-day dermal
study in rabbits. This value was selected for use in the short term and intermediate risk
assessment calculations for fipronil. The NOEL used for the R{D calculation was 0.019
mg/kg/day from the combined chronic toxicity-carcinogenicity study in the rat, a value
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that is even lower than the NOEL used for short- and intermediate-term exposure.

On 22-JAN-1998, the HIARC, in view of OPP’s current Science Policy, re-evaluated the
data base for Fipronil and determined that the 10 x factor to account for the enhanced
sensitivity of infants and children (as required by FQPA) should be retained. The
rationale for this decisions is based on the following weight-of-the-evidence
considerations:

1. In the developmental neurotoxicity study in rats, there is evidence of additional
susceptibility to the offspring, following pre- and/or postnatal exposure. In that
study, developmental toxicity (decreased pup weights and delayed sexual
maturation in male pups) and developmental neurotoxicity (increased motor
activity counts in female pups) occurred in the absence of maternal toxicity.
The developmental and neurodevelopmental NOELs were 0.5 ppm (0.05
mg/kg/day), while the maternal NOEL was 10 ppm (0.9 mg/kg/day). Although
though there was no indication of offspring susceptibility in the prenatal
developmental toxicity studies in rats or rabbits nor in the two-generation
reproduction study in rats, the functional endpoints evaluated in the
developmental neurotoxicity study were not examined in the other studies.

2. Evidence of neurotoxicity demonstrated in the acute and subchronic

neurotoxicity studies with Fipronil
|

3. Prenatal toxicity studies. in rats and rabbits, a two-generation reproduction study
in rats, and a developmental neurotoxicity study in rats have been received by
the Agency. There are, therefore, no gaps in the Agency assessment of the
etfects of Fipronil following ir utero and/or early postnatal exposure.

4. Recommendation for a Developmental Neurotoxicity Study: A neurotoxicity

study is available and has been considered together with the rest of the toxicity data base
for fipronil.

b. Reference Dose

The Hazard ID Assessment Review Committee (docurment dated September 4
1997) assigned an RfD of 0.0002 mg/kg/day using a NOEL of 0.019 mg/kg/day and an
uncertainty factor of 100; NOEL established from a combined chronic toxicity/
carcinogenicity study in rats; LOEL = 1.5 ppm (M: 0.059 mg/kg/day; F: 0.078
mg/kg/day), based on an increased incidence of clinical signs (seizures and death) and
alterations in clinical chemistry (protein) and thyroid parameters (increased TSH,
decreased T4) at 1.5 ppm (M: 0.059 mg/kg/day; F: 0.078 mg/kg/day).(MRID#
42918648).
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Based on the reevaluation by the HIARC in January 1998, the RD for fipronil is:

0.019 mg/kg/day (NOEL) = 0.00002 mg/kg/day
1000 (UF) -

c. Carcinogenicity Classification

Cancer Classification apd Basis: According to the proposed new guidelines, this
chemical has been classified by the HED Cancer Peer Review Committee (document
dated July 18, 1997) as a Group C - Possible Human Carcinogen, based on increases in
thyroid follicular cell tumors in both sexes of the rat, which were statistically significant
by both pair-wise and trend analyses. The RfD methodology should be used to estimate
human risk because the thyroid tumors appear to be related to a disruption in the thyroid-
pituitary status. There was no apparent concern for mutagenicity (no mutagenic activity).

d. Developmental and Reproduction Toxicity

Fipronil is not classified as a developmental or reproductive toxicant.

e. Dermal Absorption

% Absorbed: < 1% at 24 hours based on a dermal absorption study (MRID#
42918635). '

f. Other Toxicological Endpoints

L Acute Dietary Exposure (one day)

Dose and endpoint for use in risk assessment: NOEL - 0.5 mg/kg in an acute
neurotoxicity study in rats, based on decreased hind leg splay in male and female rats
observed at LOEL = 5 mg/kg (MRID# 42918635).

This risk assessment is required.

1L Short Term Dermal Exposure (1 to 7 days) and Intermediate Term
Dermal Exposure (1 week to several months)

Dose and endpoint for use in risk assessment: Critical study: 21-day dermal

NOEL = 5 mg/kg/day based on decreased body weight gain and food consumption in
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male and female rabbits observed at the LOEL of 10 mg/kg/day (MRID# 42918644).
Supporting study: Developmental toxicity and developmental neurotoxicity NOEL = 0.5
ppm (0.05 mg/kg/day). Developmental LOEL was 10 ppm (0.9 mg/kg/day) based on
decreased mean pup weights during lactation and a significant increase in time to
preputial separation in male rats. The developmental neurotoxicity LOEL was 10 ppm
(0.9 mg/kg/day) based on an increase in mean motor activity counts for females on
Postnatal Day 17 (MRID# 44039002).

Comments about study and/or endpoint: The NOEL established after dermai

administration in the 21-day dermal toxicity study is 5 mg/kg/day. When the co-critical
study NOEL based on oral administration in the developmental neurotoxicity study, 0.05
mg/kg/day is corrected for the less than 1% dermal absorption, exposure is essentially the
same as the critical study (5 mg/kg/day).

This risk assessment is required.

III.  Chronic Dermal Exposure (Several Months to Lifetime)

Dose and endpoint for use in risk assessment: In a combined chronic
toxicity/carcinogenicity study [rat], the NOEL is 0.5 ppm (M: 0.019 mg/kg/day; F: 0.025

mg/kg/day), based on an increased incidence of clinical signs (seizures and death) and
alterations in clinical chemistry (protein) and thyroid parameters (increased TSH,
decreased T4) at 1.5 ppm (M: 0.059 mg/kg/day; F: 0.078 mg/kg/day) (MRID#
42918648). '

Comments about study and/or endpoint: Since the NOEL identified is from an

oral study, a dermal absorption factor of < 1% should be used in risk calculations.
NOTE: This study/dose was also used to establish the RfD.

This risk assessment is required.

IV.  Inhalation Exposure (Any time period)

There are three critical acute inhalation studies, one with the technical and two
with formulations. :

Critical Study 1: Acute inhalation study (technical) - Guideline §81-3, MRID No. 43544401
Executive Summary: Sprague-Dawley rats (5/sex) were exposed nose-only to

fipronil at doses of 0.33, 0.52 and 0.72 mg/L for four hours. At 0.72 and 0.52 mg/L,
100% mortality was observed. At the 0.33 mg/l exposure, 2 male rats died, one on day 1
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post-exposure and 1 on day 6 post-exposure. At the 0.72 mg/l dose, the following were
noted in all rats on the day of exposure: urogenital, body and periocular wetness; unkempt
fur; fine whole body tremors. In one male at this dose, incoordination was observed on
post-exposure days 4 through 7, hyperactivity on post-exposure day 4 and hypoactivity
and swollen penis on post-exposure day 7. This rat died on day 8. In one female rat at this
dose, perioral, perinasal and periocular red encrustation was observed on post-exposure
days 1 through 11, hyperactivity on post-exposure days 2 through 4, hypoactivity on post-
exposure days 7 through 10 and incoordination on post-exposure days 6 through 11. This
rat died on day 12. At the 0.52 mg/l. dose, the same signs as mentioned for all rats at the
0.72 mg/L exposure concentration were observed without any additional signs. At the
0.33 mg/L dose, similar signs were recorded, with the following additions in males:
perioral, perinasal, and periocular red encrustation up to day 5 post-exposure;
incoordination in 4 of 5 male rats up to post-exposure day 3; hypoactivity in 4 of 5 male
rats up to post-exposure day 2. In female rats at this exposure concentration, similar signs
were observed as for males. The incoordination did not appear until post-exposure day 3
in 4 of 5 female rats and did not last beyond this point. The LCsy, in rats was 0.36 mg/L,
0.42 mg/L and 0.39 mg/L. in males, females and the combined sexes, respectively

(Toxicity Category II).

Critical Study 2: Acute inhalation study (1.6% formulation) - Guideline §81-3, MRID No.
42918638

LCsp > 5.11 mg/L (Toxicity Category 1V)

Critical Study 3: Acute inhalation stu-dy (0.242% formulation) - Guideline §81-3, MRID No.
43121106

LCsy > 5.06 mg/L (Toxicity Category IV)
Dose and Endpoint For Use in Risk Assessment: None

Comments and Rationale: In the acute inhalation study, death occurred at the
lowest dose tested. At the next higher dose, there were deaths and clinical signs of
toxicity. The lack of a NOEL in an inhalation study with the technical chemical would
usually require an additional Uncertainty Factor. However, using the lowest dose in the
acute inhalation study (0.33 mg/L) and available exposure data demonstrated an adequate
margin of exposure (>68,000).

Therefore a separate risk assessment is not required.

31



B. PHOTODEGRADATE MB46513

a. Special Sensitivity to Infants and Children

On 9-DEC-1997 and 22-JAN-1998, the Hazard Identification Committee evaluated the chemical
MB46513 a photodegradate of fipronil for FQPA considerations. The following discussion
represents the information that was considered and the following conclusions were drawn by the
Committee.

i. Adequacy of data: There are no data gaps for the assessment of the effects of
Fipronil and/or the photodegradate on developing animals following in utero and/or
early postnatal exposure.

2. Susceptibility Issues: In determining sensitivity, the toxicity of the
photodegradate MB46513 and the parent compound will be considered simultaneously.
The oral perinatal and prenatal data with the parent compound Fipronil demonstrated no
indication of increased sensitivity of rats or rabbits to in utero exposures. No additional
sensitivity was identified in the prenatal developmental toxicity study in rats following in
utero exposure to Fipronil photodegradate MB46513. '

(1) Developmental Toxicity

In a prenatal developmental toxicity study, pregnant Sprague-Dawley rats (25/group)
received oral administration of Fipronil photodegradate MB 46513 (99.2%) in
aqueous methylcellulose (10 ml/kg) at dose levels of 0, 0.5, 1.0, or 2.5 mg/kg/day
during gestation days 6 through 15. The dams were sacrificed on gestation day 20.
For maternal toxicity, the NOEL was 1.0 mg/kg/day and the LOEL was 2.5 mg/kg/day
based on an increase in clinical signs of toxicity (hair loss) and on reduced body weight
gain, food consumption, and food efficiency. For developmental toxicity, the NOEL
was 1.0 mg/kg/day and the LOEL was 2.5 mg/kg/day based on a slight increase in
fetal and litter incidence of reduced ossification of several bones (hyoid, 5th/6th
sternebrae, 1st thoracic vertebral body, pubic bone, and 1 or 2 metatarsi). [Note that
most of the reduced ossification is weak evidence of a developmental effect. Although
the minor decrement in fetal weight at 2.5 mg/kg/day has questionable biological
relevance, the decrement is supported by the delayed ossification.] (MRID No.
44275001).

In both the prenatal developmental toxicity studies in rats and rabbits with Fipronil, there
was no evidence of developmental toxicity at the highest doses tested (20 mg/kg/day in
rats and 1.0 mg/kg/day in rabbits). Maternal toxicity (decreased body weight gain, food
consumption and/or water consumption) was observed at these same doses, with a
maternal NOEL of 4 mg/kg/day for rats and <0.1 mg/kg/day for rabbits (MRID Nos.
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42977903 and 42918646) .

(ii) Reproduction Toxicity

In the two-generation reproduction study in rats with Fipronil, offspring toxicity was
observed only in the presence of parental toxicity. In the parental animals, reproductive
toxicity (reductions in mating and fertility) was also observed at the 30 ppm dietary level.
For parental systemic toxicity, the NOEL was 3 ppm (0.25-0.27 mg/kg/day) and the
LOEL was 30 ppm (2.54-2.74 mg/kg/day) based on increased weight of the thyroid gland
and liver in both sexes, decreased weight of the pituitary gland in the females, and
increased incidence of follicular epitheliai hypertrophy in the females. For offspring
toxicity, the NOEL was 30 ppm (2.54-2.74 mg/kg/day) and the LOEL was 300 ppm
(26.0-28.4 mg/kg/day) based upon clinical signs of toxicity, decreased litter size,
decreased body weights, decreased pre- and postnatal survival, and delays in physical
development. (MRID No.42918647) .

(iil) Developmental Neurotoxicity

In a developmental neurotoxicity study in rats with Fipronil, there was evidence of
increased sensitivity of offspring to alterations in functional development following pre-
and/or postnatal exposure. Specifically, the developmental and developmental-
neurotoxicity, the NOEL of 0.5 ppm (0.05 mg/kg/day) was lower than the maternal
toxicity NOEL of 10 ppm (0.9 mg/kg/day). In the offspring, decreased pup weights,
increased time of preputial separation in males, and increased motor activity count in
female pups was observed at the developmental LOEL of 10 ppm (0.9 mg/kg/day), while
maternal toxicity (decreased body weight, body weight gain, and food consumption) were
observed at the developmental LOEL of 200 ppm (15 mg/kg/day) (MRID No. 44039002).

3. Uncertainty Factor: On January 22, 1998, the HIARC, in view of OPP’s current
Science Policy, re-evaluated the data base for Fipronil and determined that the 10 x
factor to account for the enhanced sensitivity of infants and children (as required by
FQPA) should be retained. The rationale for this decisions is based on the following
weight-of-the-evidence considerations:

1. In the developmental neurotoxicity study in rats, there is evidence of additional
susceptibility to the offspring, following pre- and/or postnatal exposure. In that
study, developmental toxicity (decreased pup weights and delayed sexual
maturation in male pups) and developmental neurotoxicity (increased motor
activity counts in female pups) occurred in the absence of maternal toxicity.
The developmental and neurodevelopmental NOELs were 0.5 ppm (0.05
mg/kg/day), while the maternal NOEL was 10 ppm (0.9 mg/kg/day). Although
though there was no indication of offspring susceptibility in the prenatal
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developmental toxicity studies in rats or rabbits nor in the two-generation
reproduction study in rats, the functional endpoints evaluated in the
developmental neurotoxicity study were not examined in the other studies.

2. Evidence of neurotoxicity demonstrated in the acute and subchronic
neurotoxicity studies with Fipronil

3. Prenatal toxicity studies in rats and rabbits, a two-generation reproduction study
in rats, and a developmental neurotoxicity study in rats have been received by
the Agency. There are, therefore, no gaps in the Agency assessment of the
effects of Fipronil following in utero and/or early postnatal exposure.

4. Recommendation for a Developmental Neurotoxicity Study: A developmental

neurotoxicity study was not recommended for MB46513 ( a fipronil photodegradate).
A developmental neurotoxicity study was however conducted for the parent, fipronil.

b. Reference Dose

The Hazard ID Assessment Review Committee (document dated December 18,
1997) assigned an RfD of 0.00002 mg/kg/day (Study MRID 42918648). based on an
adjusted NOEL of 0.019 mg/kg/day for the photodegradate (see discussion below relating
to the adjusted NOEL) and an Uncertainty Factor of 100. Effects seen at the LOEL,
0.059 mg/kg/day were an increased incidence of clinical signs indicative of neurotoxicity
as well as alterations in clinical chemistry and thyroid parameters. However on 22-JAN-
1998, the Committee determined that a UF of 1000 should applied resulting in an RfD of
0.000002 mg/kg/day.

Dose and Endpoint for establishing the RfD: Adjusted NOEL = 0.0019 mg/kg/day for the
photodegradate MB46513. This adjusted dose was derived by the application of a
Potency Adjustment Factor (PAF) of 10 to the chronic NOEL of 0.019 mg/kg/day for the
parent compound (i.e., NOEL of 0.019 mg/kg/day +10 PAF = 0.0019 mg/kg/day).

Comments about Study. Dose and Endpoint: The toxicity profile of the Fipronil

photodegradate MB46513 indicate this material to be approximately 10 times more
potent than the parent compound when the NOELs/LOELs are compared. A comparison
of the NOELs/LOELs established for the Photodegradate and Fipronil are presented
below:
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LD50 = 92 mg/kg

NOEL/LOEL = 0.23 / 2.2 mg/kg/day NOEL/LOEL = 3.4 mg/kg/day (LDT)

NOEL/LOEL = 0.08 / 0.32 mg/kg/day NOAEL/LOEL = 1.7 / 3.2 mg/kg/day

|| NOEL/LOEL = 0.029 / 0.18 mg/kg/day NOEL =0.33 / 1.9 mg/kg/day

Maternal NOEL/LOEL = 1/ 2.5 mg/kg/day | Maternal NOEL/LOEL = 4 / 20 mg/kg/day
Develop. NOEL/LOEL = 1/ 2.5 mg/kg/day | Develop. NOEL/LOEL= 20 mg/kg/day
(HDT)

As shown above, results of acute oral as well as the 28 day and 90 day subchronic oral
studies and oral developmental studies consistently demonstrated an approximately
10-fold greater potency of the photodegradate MB46513 as compared to the parent
compound, Fipronil.

In the acute oral studies the | 5, was 16 mg/kg for the photodegradate as compared to
92 mg/kg for Fipronil. In the 28 day study with rats, the NOEL was 0.23 mg/kg/day for
the photodegradate based on piloerection, curling up and decreased body weight gain as
compared to the LOEL of 3.4 mg/kg/day (low-dose)for Fipronil based on marginal
increase in liver weights and thyroid hypertrophy.

In the 90-day studies with mice, the NOEL was 0.08 mg/kg/day based on neurotoxic
endpoints of aggression, irritability and increased motor activity for the photodegradate
as compared to a the NOAEL of 1.7 mg/kg/day for Fipronil based on decreases in body
weight gain. The slight changes in liver hypertrophy were not considered to be
toxicologically significant.

In the 90-day studies with rats, the NOEL was 0.029 mg/kg/day for the photodegradate
based on neurotoxic endpoints of aggression, irritability and increased motor activity for
the photodegradate as compared to a the NOEL of 3.3 mg/kg/day for Fipronil based on
liver and thyroid hypertrophy.

In developmental toxicity studies in the rat with the photodegradate, for maternal
toxicity, the NOEL was 1 mg/kg/day based on increased clinical signs, decreased body
weight gain, food consumption and food conversion efficiency. For developmental
toxicity, the NOEL 1 mg/kg/day was based on a slight increase in reduced ossification. In
comparable developmental studies in the rat with Fipronil, for maternal toxicity, the
NOEL was 4 mg/kg/day based on reduced body weight gain, food consumption and
conversion efficiency and increased water consumption. For developmental toxicity, the
NOEL was 20 mg/kg/day (highest dose tested).
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The Committee, however, noted that the in the acute neurotoxicity studies, the
photodegradate with a NOEL of 0.5 mg/kg/day did not appear to be more toxic than
Fipronil with a NOEL of 2 mg/kg/day. . The Committee was unable to determine the
biological significance for this dissimilarity (in relation to the apparat greater toxicity in
the acute and other longer term studies) since the studies were conducted in different
laboratonies, the animals were obtained from different suppliers, and the doses tested
(Fipronil at 0.5, 5 or 50 mg/kg and the photodegradate at 0.5, 2 or 12 mg/kg) were
difficult to compare (i.e., dissimilar dose spread).

For Fipronil, the RfD was derived from the NOEL of 0.019 mg/kg/day established in a
combined chronic toxicity/carcinogenicity study in rats and an Uncertainty Factor (UF) of
100 for inter-and intra-species variation. The 10 was also retained for sensitivity to
infents and children. The LOEL of 0.059 mg/kg/day was based on thyroid hypertrophy
and neurological signs.

Since no long-term (chronic or carcinogenicity) studies are available for the
photodegradate, the Commitiee concluded that there is sufficient experimental evidence
to warrant the application of a 10 fold Potency Adjustment Factor (PAF) to the chronic
NOEL for the parent compound to calculate a chronic NOEL for the degradate in the
absence of test data on the chemical. Thus, the application of the adjustment factor to the
chronic rat NOEL of 0.019 mg/kg/day for the parent resulted in a adjusted chronic NOEL -
of 0.0019 mg/kg/day for the degradate .

Uncertainty Factor (UF): An UF of 100 was api)lied to account for inter (10 x)-and intra-
(10 x) species variation. The 10x was retained to account for sensitivity to infents and

children.

RfD = Adjusted NOEL=0.0019 mg/kg/day) = (0.000002 mg/kg/day rounded off)
1000 (UF)

Chronic Dietary Risk Assessment: The Committee determined that the 10 x factor to
account for enhanced sensitivity of infants and children (as required by FQPA) should be
retained. For chronic dietary risk assessment, a UF of 1000 is adequate for the
protection of the general U.S. population including infants and children from exposure to
the photodegradate MB46513. A UF of 1000 following a 10-fold adjustment of the
NOEL for Fipronil to account for the increase in potency of the photodegradate is
required based on the following weight-of-the-evidence considerations:

(@) In the developmental neurotoxicity study in rats, there is evidence of additional
susceptibility to the offspring, following pre- and/or postnatal exposure. In that
study, developmental toxicity (decreased pup weights and delayed sexual
maturation in male pups) and developmental neurotoxicity (increased motor
activity counts in female pups) occurred in the absence of maternal toxicity.
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The developmental and neurodevelopmental NOELs were (.5 ppm (0.05
mg/kg/day), while the maternal NOEL was 10 ppm (0.9 mg/kg/day). Although
though there was no indication of offspring susceptibility in the prenatal
developmental toxicity studies in rats or rabbits nor in the two-generation
reproduction study in rats, the functional endpoints evaluated in the
developmental neurotoxicity study were not examined in the other studies.

(b) Evidence of neurotoxicity demonstrated in the acute and subchronic
neurotoxicity studies with Fipronil

(c) Prenatal toxicity studies in rats and rabbits, a two-generation reproduction study
in rats, and a developmental neurotoxicity study in rats have been received by
the Agency. There are, therefore, no gaps in the Agency assessment of the
effects of Fipronil following in utero and/or early postnatal exposure.

c. Carcinogenicity Classification

No carcinogenicity studies are available with the photodegradate MB46513.
Fipronil, the parent compound, was classified as a Group C Carcinogen (Possible
Human Carcinogen) by the HED's Carcinogenicity Peer Review Committee (CPRC).
The CPRC based this classification on statistically significantly (pair-wise and trend
analyses) increased incidences of thyroid follicular cell tumors in both sexes of Charles
River CD rats. The CPRC recommended that the RfD methodology for the quantification
of human risk be used because the thyroid tumors appeared to be related to a disruption in
the thyroid-pituitary status and there was no apparent concern for mutagenicity or
available information from structurally related analogs (Memorandum: V. Dobozy, HED
to R. Keigwin, RD, dated July 18,1997).

d. Dermal Absorption

% Absorbed: Approximately 2% at 10 hours based on a dermal absorption
study (MRID# 44262816).

e. Other Toxicological Endpoints

L Acute Dietary Exposure (one day)

Dose and Endpoint for Risk Assessment: NOEL=2 mg/Kg in an acute neurotoxicity

study in tats (with the photodegradate) based on significant decreases in locomotor
activity in both sexes during the first 30 minutes as well as decreases in hindlimb splay
and rectal temperature in both sexes at 6 hours post dosing at 12 mg/kg/day (LOEL).
(44262808)



Comments about Study and Endpoint; Effects were seen on the day of treatment after a

single oral exposure (dose) and thus is appropriate for this risk assessment.
This risk assessment is required.

Although a developmental neurotoxicity study with the parent compound Fipronil was
available (MRID No. 4403902), the Committee did not use this study for acute dietary
risk assessment. In that study, the developmental and developmental neurotoxicity

NOEL was 0.05 mg/kg/day and the LOEL was 0.9 mg/kg/day. The developmental LOEL
was based on significant decreases in group mean pup weight during lactation and
significant increase in time of preputial separation in males and the developmental
neurotoxicity LOEL was based on a significant increase in mean locomotor activity

counts in females on Postnatal Day 17. The Committee determined that these effects are
not attributable to a single exposure {dose) and therefore are not appropriate for acute ‘
dietary risk assessments.

Acute Dietary Risk Assessment: The Committee determined that the 10 x factor to
account for enhanced sensitivity of infants and children (as required by FQPA) should be
retained. For acute dietary risk assessment, a Margin of Exposure (MOE) of 1000 is
adequate for the protection of the general U.S. population including infants and children
from acute exposure to Fipronil photodegradate MB 46513. A MOE of 1000 is
adequate based on the following weight-of-the-evidence considerations:

(a) In the deve}opmeﬁtal neurotoxicity study in rats, there is evidence of
additional susceptibility to the offspring, following pre- and/or postnatal
exposure. In that study, developmental toxicity (decreased pup weights
and delayed sexual maturation in male pups) and developmental
neurotoxicity (increased motor activity counts in female pups) occurred
in the absence of maternal toxicity. The developmental and
neurodevelopmental NOELs were 0.5 ppm (0.05 mg/kg/day), while the
maternal NOEL was 10 ppm (0.9 mg/kg/day). Although though there
was no indication of offspring susceptibility in the prenatal
developmental toxicity studies in rats or rabbits nor in the two-generation
reproduction study in rats, the functional endpoints evaluated in the
developmental neurotoxicity study were not examined in the other
studies.

(b) Evidence of neurotoxicity demonstrated in the acute and subchronic
neurotoxicity studies with Fipronil

(9] Prenatal toxicity studies in rats and rabbits, a two-generation

reproduction study in rats, and a developmental neurotoxicity study in
rats have been received by the Agency. There are, therefore, no gaps in
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the Agency assessment of the effects of Fipronil following in utero
and/or early postnatal exposure.

II. Short Term Dermal Exposure (1 to 7 days) and Intermediate Term
Dermal Exposure (1 week to several months)
Dose and Endpoint for Risk Assessment: Adjusted Dose= 0.5 mg/kg/day. This dose was
derived by dividing the actual study NOEL of 5 mg/kg/day by the Potency Adjustment
Factor (PAF) of 10 (5+10 = 0.5 mg/kg/day). The LOEL was based on decreases in body
weight gain and food consumption. (42918644)

Comments about Study and Endpoint: The Committee selected the dose and endpoint

from the 21-day dermal study with the parent compound for the following reasons: 1) a
21-dermal toxicity study with the photodegradate is not available; 2) low potential for
risk from dermal exposure due to minimal dermal absorption as indicated for both the
parent (<1%) and the photodegradate (2%) materials; and 3) when the
developmental/developmental neurotoxicity NOEL of 0.05 mg/kg/day for Fipronil
{established in the developmental neurotoxicity study) is adjusted for 1% dermal
absorption (DA), results in a comparable dermal dose of 5 mg/kg/day (i.e., 0.05

mg/kg/day + 1% DA = 5 mg/kg/day) which essentially is the same as the NOEL for
Fipronil in the 21-day dermal toxicity study.

A MOE of 1000 is adequate for short and mtermediate occupational and/or residential
exposures to Fipronil photodegradate MB 46513. A MOE of 1000 is adequate for the
same reasons stated under Acute and Chronic dietary exposure risk assessments. MOE's
for Long-Term dermal and inhalation (anytime period) exposures are not required since
use pattern does not indicate a potential for exposures via these routes.

This risk assessment is required.

II1.  Chronic Dermal Exposure (Several Months to Lifetime)

Dose and Endpoint for Risk Assessment: Not Applicable
Comments about Study and Endpoint: Based on the current use pattern for the

photodegradate (i.e., 1 application/year), Long-Term exposure via the dermal route is
not expected.

This risk assessment is NOT required.

IV.  Inhalation Exposure (Any time period)

Dose and Endpoint for Risk Assessment: Not Applicable.



Comments about Study and Endpoint: The use pattern (i.e., | application/year) and the

method of application does not indicate a potential for exposure via the inhalation route.
This risk assessment is NOT required.
v, Recommendation for Aggregate Exposure Risk Assessments

An aggregate systemic (oral) and dermal exposure risk assessment is not appropriate due
to differences in the toxicity endpoints observed between the oral (neurotoxicity and
alterations in clinical chemistry and thyroid parameters) and dermal (decreases in body
weight gain and food consumption) routes. An aggregate oral and inhalation risk is not
required due to the lack of exposure potential via the inhalation route based on the current
use pattern.
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TABLE 3 ENDPOINTS FOR FIPRONIL (Parent)

Acute Dietary NOEL: 0.5 mg/kg based on decreased hind

leg splay in male and female rats in an acute
neurotoxicity study in rats.
MOE = 1000 (includes FQPA considerations)

Short-Term (1-7 days)
Occupational/Residential

Dermal

NOEL: 5 mg/kg/day based on T body weight
gain and food consumption in o's and s ina
21-day dermal study in rabbits.

Supported by a NOEL of 0.05 mg/kg/day in a
developmental neurotoxicity rat study based
in | pup weight during lactation, an | in time
to preputial separation in males, and an ! in
mean motor activity counts for # on Postnatal
Day 17.

MOE = 1000 (includes FQPA considerations)

Intermediate-Term (1
week - several months)
Occupational/Residential

Dermal

Same as Short Term
MOE = 1000 (includes FQPA considerations)

Chronic-Term (several
months-lifetime)
Occupational/Residential

Dermal

| NOEL: 0.019 mg/kg/day based on 1

incidence of seizures and death, and
alterations in clinical chemistry (protein) and
1 TSH, | T4.

MOE = 1000 (includes FQPA considerations)

All time periods

Inhalation

LC50 in rats: 0.36 mg/1.,20.42 mg/L, d+2
0.39 mg/L, Tox category II
MOE = 1000 (includes FQPA considerations)

Cancer

Dietary/Dermal/
Inhalation

Group C - Possible Human Carcinogen
(increases in thyroid follicular cell tumors
with fipronil (M&F)). Use RID to estimate
human risk.

Chronic (non-cancer)

Dietary

RfD: 0.00002 mg/kg/day

NOEL: 0.019 mg/kg/day based on 1
incidence of seizures and death, alterations in
clinical chemistry (protein) and * TSH, ! T4.
UF = 1000 (includes FQPA considerations)
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TABLE 3. ENDPOINTS FOR PHOTODEGRADATE (MB46513)

—_'——"——__“_—_T_‘_—'——*———_‘_——“
Acute : Dietary NOEL: 2.0 mg/kg based on decreases in

locomotor activity as well as decreases in hindlimb
splay and rectal temperature in an acute
neurotoxicity study.

MOE = 1000 (includes FQPA considerations)

Short-Term (1-7 days) Dermal *Adjusted NOEL: 0.5 mg/kg/day based on

Occupational/Residential | decreases in body weight gain and food
consumption in a 21-day dermal study.

MOE = 1000 (includes FQPA considerations)

Intermediate-Term (1 Dermal *Adjusted NOEL: 0.5 mg/kg/day based on
week - several months) decreases in body weight gain and food
Occupational/Residential consumption in a 21-day dermal study.

MOE = 1000 (includes FQPA considerations)
Chronic-Term (several Dermal Not Applicable Use pattern (1 application/year) .
months-lifetime) does not indicate a potential for this exposure; risk

assessment not required.

Occupational/Residential
MOE = Not Applicable

All time periods Inhalation” | Not Applicable Use pattern (1 application/year) |
' does not indicate a potential for this exposure; risk
assessment not required.

MOE = Not Applicable

Cancer Dietary/Dermal/ | Group C - Possible Human Carcinogen
Inhalation (increases in thyroid follicular cell tumors with
fipronil (M&F)). Use RD to estimate human
risk.
Chronic (non-cancer) Dietary RID: 0.000002 mg/kg/day

Adjusted NOEL: 0.0019 mg/kg/day based on
neurotoxic clinical signs and alterations in clinical
chemistry and thyroid parameter seen in a
combined/ chronic toxicity study in the rat.

o UF = 1000 (includes FQPA considerations)
= Adjusted NOEL obtained by dividing the actual NOELs established in the studies conducted with the
parent compound Fipronil and Potency Adjustment Factor of 10. A Potency Adjustment Factor of 10 was
determined by the Committee based on the toxicity profiles of the photodegradate MB41513 and
Fipromil.
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VII. STUDIES REVIEWED FOR THIS ACTION

The following studies were reviewed for this action (DERs are attached). The executive
surmmaries for these studies are in section V.

The acute neurotoxicity study (81-8 MRID 44262808) is classified as unacceptable due the lack
of positive control data. This study may be upgraded to acceptable upon the receipt and
evaluation of adequate positive control data from the testing facility.

MB46030 (fipronil)
82-1 - rat MRID 44262821
82.1 - mouse MRID 44262804

MB45897 (metabolite)
81-1 MRID 44262819
81-2 MRID 44262820

84-2 (3 studies) MRID 44262822, -23, -24

MB46513 (photodegradate)
81-8 MRID 44262808
82-1 -rat MRID 44262809
82-1 - mouse MRID 44262811
82-1 - dog MRID 44262810
83-3 - rat MRID 44275001 | -
84-2 (3 studies) MRID 44262813, -14, -15
85-1 MRID 44262817

85-2 MRID 44262816

The NOEL/LOEL for the Subchronic oral toxicity study in rats with MB 46513 (MRID
43559501) was modified by the Hazard ID Assessment Review Committee. The new executive
summary is in the toxicity profile section. An amended DER is attached.
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DATA EVALUATION RECORD

S’I‘UDY TYPE: 90—Day subchronic toxwlty [dietary]- mouse _

OPPTS Number: 870.3100 OPP Guideline Number: §82-1a

DP B ARCODE: D237893 ‘ SUBMISSION CODE: 8524626
P.C. CODE: 129121 o | ‘ . TOX, CHEM. NO.: None

TEST MATERIAL (PURITY): MB46030 (95.4-96.5% a.i. )
SYNONYMS: Fipronil
CITATION: Broadmeedow, A. (1991) M&B 46030: Preliminary toxicity study by dietary
administration to CD-1 mice for 13 weeks. Final Report. Life Science Research
Limited, Eye, Suffolk IP23 7PX, England. LSR Report 90/0860 October 31,
1991. MRID 44262804. Unpublished.

| SPONSOR: Rhone Poulenc Agrochlrme 14-20 rue Plerre Balzet BP 9163, 69263 Lyon Cedex
09, France.

XECUTIVE SUMMARY:

In a subchronic toXicity study (MRID 44262804), MB46030 (fipronil; 95.4-96.5% a.i.) was

- administered to CD-1 albino mice (12/sex/dose) in the diet at nominal dose levels of 0, 1, 3, 10,

or25 ppm (13-week measured mean 0, 0.13, 0.38, 1.27, and 3.20 mg/kg/day, respectively, for

- males, and 0, 0.17, 0.57, 1.72, and 4.53 mg/kg/day, respectively, for females) for 13 weeks.
Ophthalmoscopic examinations and blood and urine analyses were not conducted L1ver was the

“only tissue routinely examined histologically.

There were no deaths, clinical signs of toxicity or effects on food consumption. Male and female
mice in the 25 ppm treatment group had mean body weight gains 2.3-3.2 g lower (22 and 34%,
respectively) than the controls. Liver abnormalities were observed in all male treatment groups.
Minimal to moderate liver cell periacinar hypertrophy with cytoplasmic vacuolation was present
in 0/12, 2/12, 3/12, 6/12 and 10/12 rats from controls to high dose group. There was one 10 ppm
male with a grossly enlarged liver. Absolute and relative liver weights were increased 23 and 33
% above controls, respectively at 25 ppm. Females did not exhibit a similar response to

1



MB46030 (Fipronil) j' .. - Subchronic Dictary (§82-1a)

- treatment. One female in the 25 ppm group and two in the 10 ppm group exhibited slight
midzonal hepatocytic fatty vacuolation, and mean relative liver weights for both groups were 8-
13% higher than the controls. The above treatment induced changes are considered adaptive
tather than toxic. No neoplastic tissue was observed. The LOEL was 25 ppm (3.2 and 4.53
mg/kg/day, for males and females, respectively) based on a possible decreased body weight
gain. The NOAEL was 10 ppm (1.27 and 1.72 mg/kg/day, for males and females,

respectively). The NOEL is less than or equal to 1 ppm (0.13 and 0.17 mg/kg/day for males
and females, respectively) based on hepatlc hypertrophy at all doses

This 90-day subchromc t0x101ty studv (dietary) is classified acceptable (non-guideline)due to its

. abbreviated protocol and its design  as a range finding study and does not satisfies the.

Subdivision F guideline requirement for a subchronic toxicity study in rodents (§82-1a).

COMPLIANCE: S1gned and dated Data Confidentiality, GLP, Qua11ty Assurance and Flaggmg
statements were provided.
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MB46030 (Fip.ronil)r o o . Subchronic Dietary (§82-1a)
L MATERIALS AND METHODS
A MATERIALS

1. . Test Material: MB46030 F 1p1'0n11)
Description: Cream yellow-colored powder
Lot/Batch #: PGS 963

-Purity: 95.4-96.5% a.i.
Stability of compound: Stable for a minimum of 9 months when stored in the dark at

lig

13C .
CAS #: Not reported
Structure:  CF,SO CN

Pt

2. Vehicle and/or positive control: None

3. Test animals: Species: Mouse

Strain: CD-1

Age and weight at initiation of treatment: 35 to 42 days of age; males - 26-34 g;
females - 20-27 g

Source: Charles River UK. Limited, Margate, Kent, England

Housing: Housed in groups of four of similar sex and treatment group in
polypropylene cages (33 x 15 x 13 cm) with stainless steel lids and wood shavings
bedding

Diet: Laboratory Animal Diet No. 2 (powdered; Biosure, Manea, Cambndgeshue
England), ad libitum

Water: Municipal tap water, ad libitum, via polyethylene bottles

Environmental conditions:
Temperature: 18-25C



MB46030 (Fipronil) | . ' BN ~ Subchronic Dietary (§82-1a)

Hum1d1ty 40-70%

Air Changes: Approxunately 15 per hour

Photoperiod: 12-Hour light/dark cycle
Acclunatlon peuod 14 Days

lig!

B. STUDY DESIGN
1. Inlife dates - Start: 4/11/90 End: 7/17/90
2. Animal assignment
Mice were assigned to the test groups in Table 1 on arrival using comF)uter-generated
random allocation. Prior to the initiation of treatment, five mice with body weights at

“the extreme of the weight range were discarded and replaced with more typical
animals from the same lot. ‘

Table 1: Study design.a

_ Nominal dosge Animals assigned
Test Group to animal :
{ppm) Male Female
1 Control - _ .0 - y 12 12
2 Low 1 iz 12
3 Low Mid 3 ' C12 12
3 High Mid : 10 12 12
4 High 25 12 o1z

2 The rationale for the dose selection was not
specified. It was reported that in a 6-week study|’
{LSR Report No. 90/RHA299/0325), treatment at 40 ppm
or more resulted in increased mortality.

3. Treatment preparation

The test dict was prepared fresh weekly and stored at room temperature in transparent
polycthylene bags. MB46030 was premixed manually with a small amount of feed,
then milled through a 2 mm screen using an ultracentrifugal mill. The premix was
mixed for 15 minutes in a small planetary mixer with sufficient feed to produce a final
diet concentration of 25 ppm. A portion of the 25 ppm mix was set aside for use as the
high dose treatment; the remaining mix was mixed with additional feed|in a Hobart

4




MB46030 (Flproml) ' o o 7 Subchromc Dietary (§82-1a)

: AZOO mixer to prepare the 1 3, and 10 ppm feeds. Samples (z 100 g) of each diet
‘preparation were colIected for concentratlon analyses. Samples from Weeks 1 and 13
were. analyzed

.It was reported that the homogenelty and’ stablhty of MB46030 in the dlet at 1 and 300
ppm was established in LSR Report No. 90/RHA298/0781. This reporEwas not
appended to the study for review; however, detailed results were provided.

Results: .
Homogeneity:
1 ppm: 91.6-100% of nominal (mean 96%)
300 ppm: 88.3-95.7% of nominal (mean 91%)
- Stability analysis (storage at 21 C): -
1 ppm:
0 days: 95.6% of nominal
7 days: 97.9% of nominal
14 days: 97.0% of nominal
300 ppm:
0 days: 90.7% of nominal
7 days: 87.3% of nominal
14 days: 90.8% of nominal
Concentration analysis (for weeks 1 and 13):
1 ppm: 91 and 100% of nominal
3 ppm: 80 and 104% of nominal
- 10 ppm: 88 and 109% of nominal
25 ppm: 92 and 109% of nominal

The analytical data indicated that the mixing pfocedure was adequate and that the
variance between nominal and actual dosage to the animals was acceptable.

4. Statistics

- Mean body weight changes were analyzed using Student's t-tests with a pooled within-
group error variance. Organ -weights were tested for homogeneity of variance using
Bartlett's test. If variance was homogeneous, Behren's-Fisher test was used for
pairwise comparison. If variance was heterogeneous, data were analyzed using
Dunnett's test. Macroscopic and microscopic changes were analyzed using Fisher's
Exact Test (two-tailed). All comparisons were performed at the two-tailed 5% level.



. MB46030 (Fipronil) - ' ' ‘Subclironic Dietary (§82-1a) -
C. METHODS |
1. Observations

Animals were observed once or twice daily for mortality, moribundity, and clinical
signs of toxicity. Observations included skin, fur, eye and mucous menibranes,
respiration, circulation autonomic and central nervous system, somatomotor activity,
behavior, and excreta. Animals were given a detalled physical examination mcludlng
palpation each week.

2.My_w_elghi

Body weights were measured prior to the initiation of treatment, on days 0,3,and 7,
weekly during treatment, and prlor to necropsy.

- 3. Food and compound consumption and food efficiency

Food consumption was measured weekly during treatment. Food scatted from the
hopper was weighed/estimated twice each week. Food consumption was reported as
g food/animal/week. Weekly mean food efficiency for each group was calculated

" using the following formula:

[food consnmption {g/week) + body weight gain (g/waék)]

Mean compound 1ntake for each group was calculated on a weekly basis and was
reported as mg/kg body weight/day.

4. Ophthalmoscopic examination:
Ophthalmoscopic examinations were not conducted during the study.
5. Blood

Hematological and clinical blood chemistry parameters were not measured during the
study.

6. Urina[x_l sis

Urinalysis was not performed during the study.
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7 Sacnﬁce and Pgthologx

were fasted prior to sacrifice. The bodies were subjected to gross p

 SubcHronic Dietary (§82-1a)

' Ammals were killed by carbon dioxide asphyxmtlon It was not sta;Fc‘l if the animals
!

examination and the CHECKED (X) tissues were collected for histo
examination. It should be noted that while the “X” tissues were store
only the liver and macroseopic abnormalities were prepared for and

under went histologic exammatlon The (XX) organs, in addition, we

ogical

NN%NNNNNXNNNN'

DIGESTIVE SYSTEM

Tongue

Salivary glands*

Esophagus*
Stomach*
Duodenum#*
Jejunum*

" Ileum*

Cecum*
Colon*
Rectum*
Liver*™
Pancreas*
Gall bladder

RESPIRATORY

Tracheca*
Lungs*
Muzzle
Pharynx
Larynx

xﬁxxxxgxﬁl

'xgx x§x

Aorta*

Heart*

Bone marrow®
(femur)

Lymph nodes*
Spleen*
Thymus* -

UROGENITAL

Kidneys*"

Urinary bIadder*
Testes"‘+

- Epididymides
Prostate

Seminal vesicle
‘Ovaries**

Uterus* with cervix
Vagina

CARDIOVASC./HEMAT.

VERVIVERN

><><>4><§

S S

NEUROLQGIC

Brain*
Sciatic nerve*
Spinal cord?
Pituitary*
Eyes (optic herve)

GLANDULAR

Adrenal gland*
Lacrimal gland
Mammary gland
Thyroids***| with
parathyroids*
Harderian giand

OTHER

Bone*
(femur, sternum)
Muscle*
{skeletal)
Skin*

All gross lesipns
masses™®

* Required for subchronic toxicity studies.
"+ Organ weight required in subchronic studies.

* Organ weight required for non-rodent studies. T = required only when toxicity or target or%an.

ological

sddn preservative,
subsequently
re weighed.
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II. RESULTS
A. Observations -

1. Mortality - No animals died prematurely.

H .

2. Clinical Signs - All clinical signs occurred randomly and sporadlcally in aIl treatment
groups, and were not attributed to treatment effects.

B. Body weight and weight gain

Female mice in the 25 ppm treatment group had mean body weight gains 34% (p<0.05) ‘
lower than the control groups after 13 weeks of treatment (Table 2). This depression of

~ mean body weight gains was due, in part, to the low weight gains of two high dose -
females (0 and 1 g). Removal of these two females from the group calculations results in
mean weight gain of 5 g, which is sumla:r to the mean body weight gains of the 3 ppm
treatment group.

Male mice in the 25 ppm treatment group had body weight gains 22% lower than the
controls; the difference was not statistically significant. Body weight gains of mice in the

1,3,and 10 ppm treatment groups were lower but not statistically different from the
“ controls.
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Table 2. Mean body welghts and body welght gams (g) of mice béfore and during‘
_treatment with MB46030 a.- ‘ o

Treatment rate . Body weight (g) . 13-Week body weight gain
(epm) Total® ()

4 'Weeks | 13 Weeks % of Control gain

1 04 | 365 426 122 116

3 310 385 | 449 13.9 -5
10 305 36.0 437 | 132 10

0 223 26.0 290 6.7

1 2.6 27.0 28.3 5.7 a5
3 2.5 25.0 27.3 4.8 b8
10 28 | 266 | 303 7.5 412
25 22.8 24.8 272 44 | 34

8 Data obtained from Table 2, pages 30 and 31 in the stady report.
b Calculated by the reviewer.
* Slgmﬁcantly different from the control p<0. 05.

~ C. Food and compound consumption and food efficiency

Mean food consumption was similar to the controls in all treatment gronpps ranging from
9310 100% of the controls for the 13-week treatment period.

Weekly food efficiencies were variable, ranging from a net [oss to 442.0, For the 13-
week treatment period, the efficiencies of the male and female 25 ppm treatment groups
were more than 26 and 51% higher, respectively, than the controls.

Mean compound consumption (13-week period) for the 1, 3, 10, and 25 ppm treatment
groups were 0.13,0.38, 1.27, and 3.20 mg/kg/day, respectively, for males, and 0.17, 0.57,
1.72, and 4.53 mg/kg/day, respectively, for females
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- D. Ophthalmoscopic examination
Ophthalmoscapic examinations were not conducted during the study.

~ E. Blood work

bk,

Hematological and clinical blood chemistry parameters were not measured during the

study.
F. Urinalysis

Urinalysis was no-t performed during the study. -
G. Sacrifice and Patholog}[

1. Organ weight - Absolute liver weights of males in the 25 ppm treatmen
28% higher (p<0.01) than the controls. Relative liver weights of male

it group were
s and females in

the 25 ppm treatment group were 33 and 13% higher (p<0.01), respeclively, than the

controls. Relative liver weights of mice in the 10 ppm treatment grouy
12%) than the controls; the difference was not statistically significant.
differences in organ weights were observed between mice in the treate
groups.

10

b were higher (8-
No other
d and control

qJ- S
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o . Subchronic Dietary (§82-1a)
Table 3. Mean absolute (g) and felative (organ weight/body weight x 100) liver
weights of mice following 13 weeks of treatment with MB46030,% |
Treatment - o . Liver | |
© rate - -
(ppm) Absolute - Relative - ~
0 220 ~5.005
1 218 | 5120
3 2.16° 4,910
.10 _ 241 . 5.606
_ > 428 ) 6.637
’ 0 . 1.66 . 5.616
1 1.64 o 3.541
3 3 1.63 5.817
0 190 6:059
25 1.75 T 6.352%%

2 Data obtained from Tables 5A and 5B, pages 34-37, in the
study report. '
o Statistically different from the control, p<0.01,

2. Gross pathology - One male in the 10 ppm treatment group had an enlarged liver.

This was considered to be treatment-related because of observed histological
differences in the livers of treated mice that were clearly associated with treatment. -
No other treatment-related gross postmortem differences were observed between rats
in the treated and the control groups. All other abnormalities appeared to occur
randomly and sporadically in all study groups.

3. Microscopic patholo

a) Non-neoplastic - Periacinar hypertrophy with cytoplasmic vacuolation was
observed in the livers of male mice in all treatment groups. The incidence increased
with increasing treatment rate, with 2/12 mice affected in the 1 ppm group, 3/12 in
the 3 ppm group, 6/12 in the 10 ppm group, and 10/12 in the 25 ppm group. The
severity of the condition ranged from minimal to moderate, and did not appear to be
related to treatment.” No female mice exhibited hepatocytic hypertrophy. Sight

11
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midzonal hepatocytic fatty vacuolatlon was observed in 2/12 females in the 10 ppm
treatment group and 1/12 females in the 25 ppm group.

No 6ther treatment-refated postmortein differences were observed between mice in
the treated and the control groups. All other abnormalities appeared to occur
randomly and sporadically in all sw.dy groups. o =]

b) Neoplastlc No neoplasnc tissue was observed in m1ce in the treatment and
control groups.

II. DISCUSSION

A. Investigator's Conclusions

The study author concluded that a NOEL was not established in this study, since
hepatocelluar hypertrophy was observed in male mice at all treatment levels. The study
author attributed the observed changes in the liver tissues to adaptive rather than toxic

- responses, especially at treatment levels <10 ppm.

B. Reviewer's Discussion

We disagree with the study author that a NOEL was not established in this study.
Although hepatocellular hypertrophy with cytoplasmic vacuolation, a response that is
both treatment-related and concentration-dependent, was observed in 2/12 of the male
mice at 1 ppm, the lowest dose studied. This is an adaptive response (see below) and is
not used, by itself, to establish a NOEL and LOEL.

Although male mice in all treatment groups exhibited hepatocelluar hypertrophy in
response to treatment, this response does not appear to be toxicologically significant at
the dose levels tested in this subchronic study. In the male 25 ppm treatment group,
there were no observed clinical signs of toXicity, and the body weight gains were
slightly but not significantly lower than the control gains. Female mice in the 25 ppm
treatment group exhibited no clear histopathological responses to treatment. Although
female body weight gains were 34 % lower than the control gains, the magnimde of the
depression is misleading since the mean body weight gains differed by only23g@.4dg
in the 25 ppm group, compared to 6.7 g in the control), which does not appear to be
life-threatening. Therefore, an upper dose level of at least 25 ppm (approxnnately 4.5
mg/kg/day) or greater should be used in long term studies.

12
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MB46039 (Fipronil) |
IV. STUDY DEFICIENCIES | .
Histopathological and clinical blood chemistry parameters wéfe not m?as;iréd during the

“.M

study since this was a range finding study.

13
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DATA EVALUATION RECORD

STUDY TYPE: Acute Neurotoxicity Oral Gavage Study in
OPPTS Number: 870.6200

DP BARCODE :
P.C. CODE:

D237893
129121

SUBMISSIQN COD

TEST MATERIAIL (PURITY): MB46513

{(99.5% a.i.)

SYNONYMS: b5S-aminc-3-cyano-~1-{2,6-dichloro-4-
trifluoromethylphenyl)—4—trifluoromethylpyrazole

Hughes, E.W. (1996) MB 46513; Neurotoxicit
‘by Acute Oral Administration (Including a
finding study). Huntingdon Life Scienceg’
Box 2; Huntingdcon, Cambridgeshire, PELlS8 6E
England. Project Number RNP/471. January
MRID 44262808. Unpublished.

CITATION:

SPONSOR: 355 rue Dostoi

F-06903 Sophia Antipolis Cedex, Frand

Rhone-Poulenc Secteur Agro,
153,

EXECUTIVE SUMMARY :

In an acute neurotoxicity study (MRID 44262808), MB465
photometabolite of fipronil (99.5% a.i.}, was administ
corn oll by oral intubation to Crl:CD BR rats {1i2/sex/
doge levels of 0, (.5, 2, or 12 mg/kg. The rats were
for reactions in functional observations and motor act
measurements at 6 hours, 7 days, and 14 days post dosiz
Clinical signs, body weights, and food consumption wers
monitored.
measured, and neural tissues were processed for micros
evaluation.

No animals died and there were no treatment-related cl]
signs of toxicity. 2at 12 mg/kg, significant decreases
weight gains and food consumption were noted for the hij
males and females. during the week following treatment.
second week, both had returned to the control levels.
weight gains and food consumption for the low- and mid-
groups and mean body weights for all treated groups werx
significantly different from the controls throughout tb
Food efficiency was not affected by treatment.

B:

TOX. CHEM. NO,:
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Acute Neurotoxicity Study (81-8)
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Behavioral responses were also affected by treatment with MR46513
at 12 mg/kg. At the estimated peak response time, 6 hours post
dosing, significant decreases in locomotor activity during the
first 30 minutes of observation were noted among high-dose males
and females. There were no significant differences in any dose
group on days 7 and 14. Treatment-related decreases in hindlimb
splay and rectal temperature at 6 hours pogst dose were observed
in high-dose males and females. In addition, decreases in the
proportion of high-dose males with an immediate righting reflex
on days 7 and 14 were possibly treatment related. Decreased
forelimb grip strength in high-dose males on day 7 and increased
forelimb grip strength in high-dose females at 6 hours post
dosing wag possibly related to the treatment, because there were
also slight increases in forelimb grip strength in high-dose
males at 6 hours and slight decreases in forelimb grip strength
in high dose females at 7 days and in high-dose males and females
at' 14 days..

- There were no significant differences among groups in
neuropathology. :

Based on these findings, the neurobehavioral LOEL for rats is 12
mg/kg. The NOEL is 2 mg/kg.

This study is classified unacceptable and does not satisfy the
guideline requirement for an acute neurotoxicity study in rodents
(8§81-8). The study may be upgraded after receipt and favorable
review of positive control data for the performing laboratory.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data
Confidentiality statements were provided.
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I. MATERTALS AND METHODS
A. MATERIALS:

1. Test Material: MB46513
Description: White powder
Lot/Batch #: CHO89
Purity: 99.5% a.i. , :
Stability of compound: Reported to expire November 1996
CAS #: 120068-37-3
Structure:

Ci Ci

CF

2. Vehicle: Corn oil

3. Test animals: Species: Rat
Strain: Crl:CD BR

Age {approximate) at study initiation: 48 days
Weight at study initlation: Males, 187-238 g: females, 144-

185 g

Source: Charles River Breeding Laboratories, Margate, Kent,
England :

Housing: Individually housed in suspended cages with wire

mesh floors : :
Diet: SDS Rat and Mouse Maintenance Diet, ad libitum
Water: Tap water, ad libitum
Environmental conditions:
Temperature: 21 * 2 C
Humidity: 44 + 18%
2ir changes: Not reported
Photoperiod: 12-Heour light/dark cycle
Acclimation period: 13 Days for males; 20 days for females

B. STUDY DESTGN

"1, In-life dateg - Males: 3/28/85 to 4/14/65
Females: 4/4/95 to 4/21/95
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2. Animal assignment

Animals were selected based on health and body weights
and were randomly assigned to the test groups shown in
Table 1. The groups were stratified by body weight so
that initial group means were approximately equal.

Table 1: Study design

Dose
Test Group {mg/kg)} Males Females
Control ¢ 12 - 12
Low (LDT} 0.5 12 | 12
Mid (MDT) 2 12 12
High (HDT) - iz . 12 - 12

Rats were orally administered, via gastric intubation, a
single dose of MB46513 as a suspension in corn oil at a
dosing volume of 10 mL/kg body weight (adjusted according to
the most recently recorded body weight and to the nearest
0.1 mL). Animals were fasted overnight prior to dosing.
Control animals received the vehicle alone. During dosing,
the suspensions were stirred with a magnetic stirrer.
Animals were dosed using a graduated syringe- and a rubber
catheter inserted into the stomach.

The doses selected were based on the results of a dose range
finding study (RNP/450}, during which rats were given a
single oral dose of MB46513 at 0.5, 2, 10, or 13.5 mg/kg by
gavage. A functional observational battery (FOB) and motor
activity assessment were performed prior to treatment and 2,
4, 6, and 24 hours after dosing. After treatment, body
weight was recorded dailly for 7 days until necropsy. At
13.5 mg/kg clinical signs (piloerection, salivation, hunched
posture, cold to the touch), behavioral changes (clonus of
jaws, clonic convulsions, decreased arousal, decreased
rearing and activity counts, changes ih posture, gait and
motor patterns), reduced rectal temperature, and decreased
body weight gains were noted. Piloerection, decreased
arousal, rearing and activity counts, changes in motor
patterns, and slight initial weight losses were observed at
10 mg/kg. Several behavioral changes were noted at 2 and
0.5 mg/kg; however, a negative control group was not
included, so an association between these changes and the
treatment could not be established. The peak time of effect
was established as between 4 and 6 hours after dosing.

Based on these findings, dose levels of 0.5, 2, and 12 mg/kg
were selected by the sponsor for the acute neurotoxicity
study, and & hours post dosing was selected for the first

4



MB 46513 (fipronil metabolite) Acute Neurotoxicity Study (81-8)

3.

post-dosing FOB and motor activity assessment.

Dosing solution preparation and analysis

The test substance was prepared for oral dosing by grinding
the powder in a mortar with a small amount of corn oil to

- form a paste, and adding additional vehicle to bring the

suspension to the desired volume. The suspension was mixed
using a high shear homogenizer. A series of suspensions
(0.05, 0.2, and 1.2 mg/mL) were made by serial dilution to
vield a constant dose volume of 10 mL/kg body weight. Fresh
dosing suspensions were prepared on the day prior to use.

In order to establish the adequacy of the preparation
methods,; homogeneity,' concentration, and stability analyses
were conducted prior to the start of the study. BRBulk
formulations containing the test substance at nominal

. concentrations of 0.01 or 12.5 myg/mlL were thoroughly mixed

by shaking and magnetic stirring. To determine physical

“stability (homogeneity) samples from the top, middle, and

bottom of each formulation were collected after 5 minutes (0
hour), 0.5, and 1 hour of magnetic stirring. Samples were
also collected for analysis after the formulation was stored
{without magnetic stirring} in the dark at ambient
temperature for 3 hours, and at ambient temperature during
the day and 4 C overnight for 24 hours. At 3 and 24 hours:
each formulation was re-mixed and sampled for analysis as
above. To determine chemical stability, additional samples
were collected for analysis after the formulation was stored
in the dark at ambient temperature for 3 hours, and at’
ambient temperature during the day and 4° C overnight for 24
hours. Actual concentrations were reported as the means of
duplicate samples from each of 4 dosing dates during the
rangefinding study and 2 dosing dates during the acute
study.

Results:

- Homogeneity (0 hour):

0.01 mg/mL: 90.2-92.4% of nominal
12.5 mg/mL: 97.6-103.2% of nominal

The homogeneity of the dosing suspensions was confirmed at
0.5 and 1 hour of magnetic stirring and after storage for 3
and 24 hours; recoveries were 89.3-103% of nominal (the
laboratory excluded one value at the 0.5 hour time point
that was 26% above nominal) for the 0.01 mg/mL suspension
and 94.4-104% of nominal for the 12.5 mg/mL suspension.

- Stability:

3 hours:
0.01 mg/mL: 90.2-92.7% of nominal
12.5 mg/mL: 101.6-102.4% of nominal
24 hours: :



MB 46513 (fipronil metabolite) Acute Neurotoxicity Study (81-8)

0.0i.mg/mL: 90.1-202% of nominal
12.5 mg/mL: 104.8-109.6% of nominal

The stability of the doSing suspensions was confirmed up to
24 hours.

Concentration:

range finding study .
"0.05 mg/mL: 89-92.8% of nominal
0.20 mg/mL: 95.5-99.5% of nominal
1.00 mg/mL: 87.7-98% of nominal
1.35 mg/mL: 103% of nominal

acute study '
0.05 mg/mL: 89.6-99.4% of nominal
0.20 mg/mL: 85-93% of nominal
1.20 mg/mL: 90-97.5% of nominal

All concentrations were within 15% of nominal. The
analytical data indicated that the mixing procedure was

adequate and that the variance between nominal an@ actual
dose to the animals was acceptable.

4. Statistics

Bedy weight, weight gain, and food consumption re¢corded
during the functional observation battery, forelimb grip
strength, hindlimb splay, activity and rearing counts,
rectal temperature, and braln measurements were analyzed
using analysis of variance. With the exception of predose
data, analyses of variance were followed by the Student's t
test and Williams' t test for a dose-related response.
Kruskal-Wallis analyses were followed by the nonparametric
equivalents of the t test and Shirley's test. For predose
data, analyses of variance were followed by the Student's t
test. When a difference between the control and treated
groups was indicated, the data were analyzed using the
Linear by Linear Association test. A one-tailed test was
applied for abnormal gait, palpebral closure and tremors. A
two-tailed test was applied for all other parameters.

C. METHODS

1. QObgervations

Animals were observed and palpated at least once daily for
signs of treatment-related toxicity, reaction to treatment
or ill health. Animals were observed twice daily| once in
the morning and once in the afternoon, for moribundity and
mortality.

2. Body weight

Animals were weighed one week prior to dosing, on|the day of
dosing, and at weekly intervals following dosing. Animals
were also weighed on each occasion that the functional

6.
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observational battery and motor activity assessme
performed.

Food consumption

Food consumption for each animal was measured wee
beginning at Week -1, (7 day interval for males o
interval for females) prior to dosing through Wee
following dosing. Food intake (g/rat/week) was ¢
based on the amount of food given to and left by
during each recording period. Food efficiency (£
consumption/body weight gain) was calculated for
group for weeks 1 and 2.

Neurobehavioral Studies

Motor Activity - Motor activity of all animals wa
at approximately the same time of day, before ini
treatment (not further defined), and on days 0 (6
after dosing), 7, and 14 after dosing. Six hours
estimated time of peak effect based on the range
study. The placement of each animal within a cag
balanced as much as possible across groups. The
seggion was initiated when all animals were place
and lasted one hour for each animal. Motor activ
monitored using a Colbourn Infra-Red Activity Mon
System which uses an infra-red detector.
the time and number of events spent 1n no movemen
locomotor, and non-locomotor activity were record
locomotor activity was reported). Data were coll
2 minutes.

Functional Observational Battery - An FOB was per
all animals at approximately -the same time of day
initiation of treatment and on study days 0 (6 ho
dosing), 7, and 1l4. The parameters in the follow
were evaluate.

Pogitive Control Studies: Valid positive control
were not submitted for the performing laboratory,
Life Sciences Ltd.

Acute Neurotoxicit;
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T
HOME CAGE OBSERVATICNS OPEN FIELﬁ OBSERVATIONS
Posture in cage Convulsions, tremors,
Convulsions, tremors, X Level of activity in arena
twitches

_Spontaneous vocalizaticns X 1 Level of arousal
Palpebral closure X | Rearing count
' X Grooming
‘! HAND-HELD OBSERVATIONS X Assessment of gait
X I'Ease of removal from cage X Prgsence of fecal boluses,
urine
Ease of handling rat QUANTITATIVE/MEASUREMENTS
Salivation/lacrimation Tail binch response
Palpebral closure Grip strength; fore and
hindlimb
Exophthalmus Landing foot splay

X | Piloerection Body temperature
Vocalization on handling Body weight
REFLEXES/RESPCNSES

X Approach response

X Touch response

X Startle response

¥ ! Righting reflex

X Pupil resnonge

5. Sacrifice and Pathology

All animals were sacrificed on day 15 by intraperitoneal

injection of sodium pentobarbital and perfused in
heparinized 0.7% sodium nitrite followed by a

glutaraldehyde/paraformaldehyde sclution. Neurop
examination was initially conducted on tissues fr

situ with

athological
om five

rats/sex from the control and high-dose groups. However,

because axonal lesions were detected in the high-
tissues from the remaining seven control and high

were also examined. The following tissues were e

Nose males,
~dose males
wamined:
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CENTRAL NERVOUS TISSUES S X Cervical dorsal root ganglia
Forebrain® X | Lumbar dorsal root ganglia
Midbrain® X | Dorsal and ventral fibers
{cervical level)®
X Cerebellum? ' X Dorsal and ventral rogt
‘ fibers

{lumbar lewvel)®

X | Pons®

X 1 Pons™

X | Medulla oblongata® PERIPHERAL NERVOUS TISSUE
X | Lumbar spinal cord® -X Sciatic nerve® l

X | Cervical spinal cord® | x 1 sural nerve®

¥ 1\ Gasserian ganglia _ | X 1| Tibial nerve®

a Cross sections of these tissues were evaluated.
b Cross and longitudinal sections of these tissues were evaluated.
¢ Longitudinal sections of these tissues were evaluated.

Brains, spinal cords, ganglia, and dorsal and ventral root
fibers were embedded in paraffin wax, sectioned, and stained
with hematoxylin and ecsin. Peripheral nerves from the
right side were embedded in epon, sectioned, and stained
with toluidine blue.

III. RESULTS
A. Observations
1. Mortality - No animals died during the study.
2. Clinical signs - No treatment-related differences in
.clinical signs were observed in any of the treatment groups
immediately following dosing or during the 2-week

observation period.

B. Body weight and body weight gain

Significant decreases (122-24%, p<0.01) in body weight gains
were noted for the high-dose males and females compared to the
controls within one week following treatment. By the second
week, body weight gains had recovered to contrel levels. Body
welght gains for the low- and mid-dose groups and mean body
weights for all treated groups were not statistically
different from the controls throughout the study.

C. Food consumption

Food consumption was significantly decreased (113-19%, p<(.01)
for the high-dose males and females compared to the lcontrols
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during the first week following treatment. By the second
week, food consumption had returned to .control levels. Food
consumption for thé low- and mid-dose groups were comparable
to the controls. Food efficiency was not affected by
treatment. - :

Table 2. Body weight and food consumption (g) following a
- single oral dose of MB 46513 at 0.5, 2, or 12

mg/kg.?
Observation/study week " Dose (mg/kg)
0 0.5 2 12
Males
Body weight (g} /Week 0 205 215 215 215
Body weight (g)/Week 1 282 292 289 273
Body weight {g)/Week 2 319 | 328 328 320
Weight gain (g)/Week 0-1 73 76 ?4 57 %*
Weight gain (g)/Week 1-2 37 36 39 48%*
Food consumption (g)/Week 0-1 223 | 230 230 | 194*+
Food consumption (g}/Week 1-2 230 239 ‘_242 237
Females
Body weight (g)/Week 0 , 163 167 161 168
Body weight (g)/Week.l - 209 211 207 202
Body weight [g)/Week 2 228 230 222 221
Weight gain (g)/Week 0-1 45 44 45 | 34*~
Weight gain {(g)/Week 1-2 20 19 15 19
Food consumption (g)/Week 0-1 179 177 178 145%*
Food consumption (g)/Week 1-2 175 182 174 180

a Data extracted from study report Tables 1 and 2, pages 37-38.
* Significantly different from control value, p<(.05.
** Significantly different from contrcl value, p<0.0l.

10
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D.

" strength

. Coulbourn

Acute Neurotoxicit

Motor Activity Measurements

At the 6-hour post-dosing observation period, sig
decreases (154-57%, p<0.01l) in locomotor activity
first 30 minutes were observed among high-dose mg
females. No other significant differences were o
the lower dose groups at & hours post dosing or f
group on days 7 and 14, although a dose-related i
apparent for the females on day 7 (Table 3).

Functional Observational Battery

Significant decreases in hindlimb splay (i17-20%,
0.01) and rectal temperature (l1-2%, p<0.05 or 0.
hours post dose were observed in high-dose males
females. These findings were considered to be tn
related. In addition, a decrease in the proporti
dose males with an immediate righting reflex on d
vs 7/12 for the controls) and 14 (5/12 vs 9/12 fo
controls) may have been related to the treatment.
Significant findings that were rot considered to
to treatment included decreased forelimb grip str
{123%, p<0.01) in high-dcge males on day 7, mainl
low values in 3/12 rats; an increase in forelimb
(117%, p<0.05) in high-dose females at 6
dose; an increasge in mean rearing counts (144%, p
high-dose females on day 14; and increases in mes
countg in high-dose females ({7144-54%, p<0.05) on
14 and in mid-dose females (154%, p<0.05) on day
increased activity and rearing counts among femal
supported by the quantitative assessment of activ
system; therefore, they were not consid
treatment related. For all treatment groups, no
differences in FOB parameters were considered to
treatment related following dosing. Selected FOB
are presented in Table 3.
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Table 3. Locomotor activity and selected functional
observational battery results following a single
‘oral dose of MB 46513 at 0.5, 2, or 12 mg/kg.®
: Dose (mg/kg)
Behavioral Endpoint
0 0.5 2 12
Males
Motor activity
Mean Large Movements
(Total sec of activity)
Predose _ 784 730 747 835
6 hour® 288 362 300 133+~
7 day 438 : 412 439 424
14 day . 435 552 482 496
Activity counts
Predose 12 12 11 i1
6 hour 5 7 5 4
7 day 9 10 7 11
14 day 9 9 7 11
Rearing counts
Predose 12 13 14 11
5 hour 5 7 4 3
7 day 9 9 7 10
14 day 7. 10 & 10
Forelimb grip strength (kg)
'~ Predose 0.59 0.56 0.54 0.56
§ hour 0.64 0.67 0.66 0.569
7 day 0.75 0.78 0.76 0.58%%*
14 day 0.74 0.85 0.85 0.6%
Hindlimb splay (cm)
Predose 7.8 8.9 7.9 8.2
& hourx 8.3 9.2 7.7 6.9%*
7 day 8.4 G.4 9.0 8.6
14 day 8.5 9.8 9.8 2.5
Rectal temperature { C)
Predose 37.% 38.0 38.1 37.8
-6 hour 38.5 38.5 38.7 3g.1=
7 day 38.4 38.2 38.2 382.1
14 day 37.8 37.8 37.7 37.9
Tmmediate righting reflex
{(# of rats)
Predose 10712 10/12 11/12 8/12
& hour §/12 g/12 11712 8/12
7 d 7/12 10/12 /L2 5/12
14 day .9/12 11/12 16/12 5/12°
12
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Dose  (mg/kg)
Behavioral Endpoint
0 0.5 2 12
Females
Motor activity
Mean Large Movements
{Total sec of activity)
Predose 895 875 775 864
6 hour® 283 301 3137 121**
7 day 660 704 710 809
14 day 712 765 688 769
Activity counts
Predose 13 16 13 16
& hour 12 14 11 9
7 day 13 20 20% 20%*
14 day . 18 24 20 26%*
Rearing counts
Predose 10 14 11 15+#
5 hour 10 11 11 8
7 day 11 15 18 17
14 day i6 21 19 23 %
Forelimb grip strength (kg) : : :
Predose 0.62 0.57 0.57 0.58
6 Hour 0.63 0.65 0.65 0.74~*
7 day 0.67 0.65 0.62 0.61
- 14 davy 0.71 0.69 0.63 0.57
Hindlimb splay {(cm)
Predose 8.2 8.6 8.4 8.0
6 hour 8.5 8.8 8.3 6.8**
7 day 8.8 9.2 8.8 8.4
14 day 8.7 9.1 9.2 8.2
Rectal temperature ( C) :
Predose 38.2 38.6 38.5 3B.7*
& hour 38.7 38.7 38.5 37.9**
7 day 38.8 38.9 39.0 39.0
14 day 39.0 39.1 39.1 39.3
Immediate righting
reflex (# of rats)
Predoge 12/12 11/12 9/12 11/12
6 hour 11/12 11/12 10/12 16/12
7 day 9/12 10/12 11/12 10/12
14 day 9/12 11712 5/12 9/12
a Data cbtained from Tables 4, 5, 7, 8-10, and 12; pages 4]1-45, 47-50,
and 52-54 of the study report.
b 30-minute observation, 6C-minute observation at all other time

¢  Significantly different from the control, p=0.004 (Linear by Linear

Asscciation Test).

13
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F.

* Significantly different from the control, p<0.05.
** Significantly different from the control, p<0.01.

Sacrifice and Pathology

There were no significant differences among groups in brain
weights or measurements. Trace axonal degeneration| of the
lumbar dorsal root fibers and/or sciatic nerve was pbserved in
6/12 high-dose and 4/12 control males (Table 4). One high
dose male showed minimal axonal degeneration of thel lumbar
dorsal root fibers. The difference between the control and
high-dose group was not statistically significant and, because
trace axonal degeneration was not considered to be
blologically significant, the increased incidence was not
thought to be reliated to the treatment. Trace axonal
degeneration of the sciatic nerve was also observed|in 2/5
high~dose and 1/5 control females, however, it was not
considered to be of toxicological significance. There were no
other microscopic findings considered to be related|to
treatment with MB46513.

14
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Table 4. Axonal degeneration in control and high-dose male

rats®
Dose Group
{mg/kg)
0 12
Observation Incidence (# affected/%
examined)
Spinal cord (Ll1-4) axonal
degeneration in nerve root
Trace 0/12 2/12
Total _ 0/12 2712
Dorsal root fibers (L)
~axonal degeneration _
Trace : 1/12 3/12
Minimal 0/12 1/12
Total i/12 4/12
Sciatic nerve {sciatic-notch)
axonal degeneration .
Trace 1/12 . 3/12
Total 1/12 3712
Sciatic nerve (mid-thigh)
axonal degeneration ] '
Trace 3/12 5712
Total 3/12 5/12

8 Data obtained from Table 14, pages 56-58'of the study report.

»

ITI. DISCUSSION

A. Investigator's Conclusions

The study author concluded that a single oral dose of MB46513
at 0.5, 2, or 12 mg/kg was assoclated with decreased body
weight gains and lower food consumption in male and female
rats at 12 mg/kg during the week following treatment.
Decreased hindlimb foot splay, rectal temperature, and
locomotor activity in both sexes at 12 mg/kg were limited to
observations péerformed 6 hours after dosing. At 7 and. 14 days
after dosing, an increased incidence of slowed righting reflex
in males at 12 mg/kKg was possibly related to treatment. There
was nc evidence of neuropatheology at any dose level. The
behavicral LOEL 1s 12 mg/kg. The NOEL is 2 mg/kg.

Reviewer's Discusgion
MB46513 in corn ¢il was administered orally by gavage as a

single dose to rats (l2/sex/dose) at 0.5, 2, or 12 mg/kg. A
functional observation battery and motor activity testing were

15
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performed at 6 hburs, 7 days and 14 days post dosin

v Study (81-8)

o
No animals died and there were no treatment-related|clinical
signs of toxicity. Both body weight gains and food
consumption were affected by treatment with MB46513| at 12
mg/kg. There were significant decreases (122-24%, p<0.01) in

body weight gains for the high-dose males and females during

the week following treatment. By the second week, |
gains had recovered to control levels. Body weight
the low- and mid-dose groups and mean body weights

treated groups were not significantly different fror
controls throughout the study.

significantly decreased (!13-19%, p<0.01)

body weight

gains for

for all
n the

Food consumption was
for the high-dose

" males and females during the first week followling treatment.

By the second week, food consumption had returned tg¢
levels. Food consumption for the low- and mid-dose
were comparable to the controls, and food efficienc:
affected by treatment. ‘

D control °

groups

Y was not

Neurobehavioral responses were also affected by treatment with

MB46513 at 12 mg/kg.
hours post dosing, significant decreases {154-57%, @
locomotor activity during the first 30 minutes of ol
were noted among high-dose males and females. No s]
differences were observed for the lower dose groups
post dosing or for any group on days 7 and 14, althg
was an apparent dose-related increase in locomotor
females on day 7. Treatment-related decreases in hi
splay (117-20%, p<0.05 or 0.01) and rectal temperaty
p<0.05 or 0.01) at 6 hours post dose were observed 1]
dose males and females. In addition, a decrease in

At the estimated peak response time,
p<<0.01)
pservation

e

&
in

gnificant
at 6 hours
ugh there

activity in

ndlinb
{(11-2%,
n high-
the

propertion of high-dose males with an immediate righting

reflex on days 7 (5/12 vs 7/12 for the controls)
ve 9/12 for the controls) may have been related to f
treatment. Decreased forelimb grip strength {(123%,
high-dose males on day 7, mainly due to low values 1]
rats and increased forelimb grip strength (117%, p<(
high-dose females at 6 hours post dose may have beern
to the treatment, because there were also slight ing
forelimb grip strength in high-dose males at 6 hours

and 14
he

(5712

p<0.01)
n 3/12
.05) in

in

1 related

reases in
and

slight decreases in forelimb grip strength in high-dose

females at 7 days and in high-dose males and females
days. An increase in mean rearing counts (744%, p<Q
high-dose females on day 14 and increases in mean adg

at 14
.05) in
tivity

counts in high-dose females (144-54%, p<0.05) on day
and in mid-dose females (154%, p<0.05) on day 7 were
considered to be treatment related, because they wer
supported by the quantitative assessment of activity
Coulbourn system. Although the mean activity and re
counts for the females on day 7 were increased at al
levels compared to the controls, and a dose-related
in locomotor activity monitored by the Coulbourn sys

s 7 and 14
not

e not
using the
aring

1l dose
increase
tem was

apparent in females on day 7, the effect was not large enough

to be considered treatment related.
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There were no significant differences among groups in brain
welghts or measurements. Trace axonal degeneration of the
lumbar dorsal root fibers and/or sciatic nerve was observed in
6/12 high-dose and 4/12 control males. One high-dose male
showed minimal axonal degeneration of the lumbar dorsal root
fibers. The difference between the control and high-dose
group was not statistically significant and, because the
axonal degeneration was only given a trace grade {(except for
one rat with a minimal grade), it was not considered to be
biclogically significant and not related to the treatment.
Trace axonal degeneration of the sciatic nerve observed in 2/5°
high-dose and 1/5 control females was also not considered to
be of toxicological significance.

Based on these findings, the neurobehavioral LOEL was
established at 12 mg/kg. The NOEL was established at 2 mg/kg.

IV, STUDY DEFICIENCIES

Positive control data were not provided by the laboratory to
document the reliability of the FOB methods or the motor
activity measurements in the testing laboratory. Subdivision
F guidelines require that positive control data be collected
at the time the study was conducted, unless the laboratory can
demonstrate the adequacy of historical data for this purpose.
Positive control data provide evidence of the ability of the
observational methods to detect major neurotoxic endpoints,
and demonstrate the sensitivity and reliability of the
activity-measuring device and testing procedures Therefore,
positive control data must be submitted in order for this
study to be con31dered acceptable.
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DATA EVALUATION RECORD

STUDY TYPE: 28-Day dietary administration (range-finding) - rat
OPPTS Number: N/A QPP Guideline Number: 82-1a
DP BARCODE: D237893 SUBMISSION CODE: S524626

P.C. CODE: 129121 TOX. CHEM. NQ.: None

TEST MATERIAL (PURITY): MB 46513 (97.5% a.i.)

SYNONYMS: 5-gmino-3-cyano-1-(2,6-dichloro-4-triftuoromethyl-phenyl)-4-
trifluoromethylpyrazole; RPAQ097801; RPAS91085

CITATION: Dange, M. (1995) MB 46513. Preliminary 28-day toxicity study in the rat by
diectary administration. Rhone-Poulenc Agrochimie, Centre de Recherche, 355, rue
Dostoievski, BP 153, F-06903 Sophia Antipolis Cedex, France. Study SA 93138.
November 6, 1995. MRID 44262809. Unpublished.

SPONSOR: Rhone-Poulenc Agrochimie, 14-20 rue Pierre Baizet, BP 9173, F-69263 Lyon
Cedex 0960, France. | . -

EXECUTIVE SUMMARY:

In a 28-day range-finding study (MRID 44262809), MB 46513 (a metabolite of fipronil; 97.5%
a.i.) was administered to Sprague-Dawley rats (10/sex/dose) in the diet at nominal dose levels of
0, 0.5, 3, 30 or 100 ppm (equivalent to 0, 0.04, 0.23, 2.20 or 3.74 mg/kg body weight/day,
respectively, for males; 0, 0.04, 0.24, 2.32 or 3.8 mg/kg body weight/day, respectively, for
females). In addition to evaluation of standard study parameters, thyroid hormone levels were
measured on days 7 and 23.

No treatment-related effects were observed in the 3 and 0.5 ppm treatment groups. One male in
the 30 ppm group was found dead on day 6 and all 100 ppm group animals died within the first 2
weeks of study. Clinical signs at 30 and 100 ppm included piloerection (M 9/10 and 4/10 at 30
and 100 ppm; IF 5/10 and 6/10 at 30 and 100 ppm), curling up at handling (M 6/10 and 4/10 at 30
- and 100 ppm; F 8/10 and 5/10 at 30 and 100 ppm); thin (M 5/10 and 4/10 at 30 and 100 ppm; F
6/10 6/10 at 30 and 100 ppm); increased motor activity (F 1/10 and 2/10 4/10 at 30 and 100 ppm)

1



MB 46513 (Photodegradate of Fipronil} 28-Day Dietary Rahge-ﬁnding (82-1a)

and irritability with convulsions at 100 ppm in 1 female. There was a decrease in body weight
(9-18% and 26-36% for 30 and 100 ppm) and food consumption (8-34% and 69-73% for 30 and
100 ppm). Clinical chemistry parameters affected at 30 ppm included bilirubin (decrease - 28-
33%) and aspartate aminotransferase (increased F - 22%). At 30 ppm on day 7 or 23, males had
decreased T3 and T4 levels (33-49%) and females had decreased T4 levels (61%) compared to
the controls. While at 100 ppm T3 levels were decreased 46% (females only), and T4 levels
were decreased 50-63%. No treatment-related differences in hematology or urine parameters,
organ weights or'gross postmortem or microscopic appearance were observed.. No neoplastic
tissue was observed.. Ophthalmoscopic examinations were not conducted.  The LOEL for this
study is 30 ppm (2.20 and 2.32 mg/kg/day for M and F, respectively), based on clinical signs
including piloerection, curling up and thin appearance; and decreased body weights in
both sexes. The NOEL is 3 ppm (0.23 and 0.24 mg/kg/day for M and F, respectively).

This 28-day dietary feeding study is classified acceptable (non-gnideline) as it is not a required
guideline study. It is acceptable for the purposes for which it was intended. It is recommended
that a maximum treatment rate between 3 and 30 ppm be used in longer term studies.

COMPLIANCE: Signed and dated Data Confidentiality and GLP statements were provided.
Quality Assurance and Flagging statements were not provided.




MB 46513 (Photodegradate of Fipronil) : 28-Day Dietary Range-finding (82-1a)

[. MATERIALS AND METHODS
A. MATERIALS

1. Test Material: MB 46513
Description: Cream-colored solid
Lot/Batch #: 10 DGM 22
Purity: 97.5% a.i. .
Stability of compound: Reported to expire October 1, 1993

CAS #: None
Structure:
F.C, CN
|l
HN N
Cl cl
CF

2. Vehicle and/or positive control: None

3. Test animals: Species: Rat
Strain: Sprague-Dawley _
Age and weight at initiation of treatment: 6-7 Weeks of age; males - 223-260 g;
females - 168-206 g :
Source: Charles River France, St Aubin-les-Elbeuf, France
Housing: Housed individually in suspended stainless steel wire mesh cages
Diet: Certified rodent diet AO4C P1 (UAR, Villemoisson-sur-Orge, France), ad
libitum
Water: Municipal tap water, ad libitum
. Environmental conditions:
Temperature: 20-24 C
Humidity: 40-70%
Air Changes: 15 per hour
Photoperiod: 12-Hour light/dark cycle
Acclimation period: 6 Days



MB 46513 (Photodegradate of Fiproxil) 3 28-Day Dietary Range-finding (82-1a)
B. STUDY DESIGN

- 1. In life dates - Start: 5/19/93 End: 6/18/93
2. Animal agsignment
Rats were assigned to the test groups in Table 1 one day before treatment using a
randomization procedure that ensured a similar body weight distribution among groups

for each sex.

Table 1: Study design.?

: Nominal dose Animals assigned
Test Group to animal
(ppn1) Male . Female
. _—

1 Control 0 ' 10 10
2 Low 0.5 ' 10 10
3 Mid low 3 10 : 10
4 Mid high 30 10 10
5 High 300 10 ' 10

& No rationale for dose selection was provided.

3. Treatment preparation

MB 46513 was dissolved in acetone and mixed with sufficient feed to achieve the
“desired dietary concentrations. The control diet was prepared by adding acetone to
untreated feed in a similar manner. Two diet preparations were prepared during the
course of the study.
The concentration of each treated diet was confirmed. To determine homogeneity,
duplicate samples (40 g) were collected from the top, middle, and bottom of the 0.5
and 100 ppm dietary mixes, and were analyzed on the day of preparation. Stability
was determined for both freezer and room temperature storage. Samples from the 0.5
and 100 ppm diet preparations were stored at -15 C for up to 35 days prior to analysis.
Additional 0.5 or 100 ppm diet mixture were stored at room temperature for 7 days,
then stored frozen until Day 52 prior to being analyzed. To confirm the stability of
treated feed in the cages, pools of the 0.5 and 100 ppm diet mixtures remaining in the
teeders were constituted after being in the cage for 7 days, then stored frozen until Day
35. No sample was taken for the 100 ppm diet since all 100 ppm group animals died.
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Results:
Homogeneity: . .
. 0.50 ppm: 96-102 of nominal (mean 98.6%)
100 ppm: 83-149% of nominal (mean 100.7%)
Concentration analysis:
0.5 ppm: 99% of nominal
3 ppm: 97% of nominal
30 ppm: 101% of nominal
100 ppm: 101% of nominal

The methodology presented in the text for the stability analyses did not agree with the

- storage dates reported in Table A2 of Appendix M. However, based on the data, the test
substance was stable under freezer and ambient temperature storage; recoveries were 90--
110% of nominal.

The analytical data indicated that the mixing procedure was adequate. All results were
within acceptable ranges except for a 149% recovery for a 100 ppm homogeneity sample.

. 4. Siatistics

Data for body weights, body weight changes, and food consumption were compared

" between the treated and control groups using Dunnett's test. The equality of means for
hematology, clinical chemistry, and urinalysis parameters and absolute and relative
organ weight data for each treatment group was established using Bartlett's test of
homogeneity of variances. If variances were equal, the data were analyzed by standard
one-way ANOVA followed by Dunnett's t-test. If variances were unequal, the data
were analyzed using a modified t-test. The tests were conducted at the 5 and 1%
levels. '

C. METHODS
1. Observations
Animals were observed twice daily (once on weekends and holidays) for mortality,

moribundity, and clinical signs of toxicity. Animals were given a detailed physical
examination at least once each weck. ‘

2. Body weight

Body weights were measured once during acclimatization, on the first day of
treatment, weekly during treatment, and prior to necropsy.
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3. Food and compound consumption

Food consumption was measured weekly during treatment. Food con
reported as g food/animal/day. Mean compound consumption for eac
calculated on a weekly basis and was reported as mg/kg body weight/

4. Qphthalmoscopic examination

28-Day Dietary Range-finding (82-1a)

sumption was
h group was
day.

Ophthalmoscopic examinations were conducted only during the acclimatization

period.

5. Blood

Blood was collected from all surviving animals prior to necropsy. Animals were
fasted overnight prior to the collection of blood from the reto-orbital venous plexus
under ether anesthesia. . The CHECKED (X) hematology and clinical blood chemistry

parameters were examined.

a. Hematology

T e

Hematocrit (HCT)

Hemoglobin (HGB)

Leukocyte count (WBC)

Erythrocyte count (RBC)

Platelet count

Blood clotting measurements
(Thromboplastin time})
(Clotting time}
(Prothrombin time)

b S

Leukocyte differential count

Mean corpusc. volume (MCV)

1 Mean corpuscular HGB (MCH)
Mean corpusc. HGB conc.{MCHC)
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b. Clinical Chemistry

28-Day Dietary H

tange-finding (82-1a)

P

ELECTROLYTES

Calcium X
Chloride
Magnesium
Phosphorus
| Potassium
Sodium

Pl

A

ENZYMES

Alkaiine phosphatase

i Cholinesterase (ChE)

Creatine phosphokinase

Lactic acid dehydrogenase (LDH)

¢ Serum alanine aminotransferase
Serumt aspartate aminotransferase
Gamma glutamy! transferase (GGT)

OTHER

Albumin

Blood creatinine

Blood urea nitrogen
Cholesterol

Globulin

Glucose

Total bilirubin

Total serum protein (TF)
Triglycerides

‘6. Thyroid hormone assays

On study days -1, 7, and 23, all surviving rats were anesthetized by ether vapor
inhalation, and blood samples were collected from the retro-orbital venous plexus of
each rat. Blood was collected from nonfasted animals on days -1 and 7 and from
overnight fasted animals on days 23. Plasma was separated from the blood samples
and analyzed for total triiodothyronine (T3), total thyroxine (T4), and thyroid

stimulating hormone (TSH).

7. Urinalysis

Urine was collected on days 29, 30, and 31, in the morning, prior to sadrifice. Feed
and water were inaccessible to the test animals during urine collection. | The

CHECKED (X) parameters were examined.
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T
X | Appearance X i Glucose
X | Volume X i Ketones
X 1 Specific Gravity X 1 Bilirubin
X i pH X { Bloed
X | Sediment (microscopic) i Nitrite
X 1 Protein X Urobilinogen

8. Sacrifice and Pathology

Animals were fasted overnight, anesthetized using pentobarbital and sacrificed by
exsanguination. The bodies were subjected to gross pathological examination and the
CHECKED (X) tissues were collected for histological examination. Only tissues from
animals in the 0 and 30 ppm treatment groups were examined. Target prgans observed

in the 30 ppm group were to be examined in the intermediate groups td
NOEL The (XX) organs, in addition. were weighed.

determine a
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28-Day Dietary Range-finding (82-1a)

DIGESTIVE SYSTEM i CARDIOVASC/HEMAT. NEUROLOGIC
1
1
X -1 Tongue X Aorta* XX 1 Brain
X Salivary glands XX | Heart* X Sciatic nerve
X Esophagus X i Bone marrow* X Spinal cord
X I Stomach I (sternum) XX t Pituitary _
X | Duodenum X | Lymph nodes* X Eyes (optic netve)
X Jejunum XX | Spleen*
X' 1 leum XX | Thymus*
X Cecum - :
X Colon | UROGENITAL GLANDULAR
X ) Rectum P . 3
XX ! Liver XX 1 Kidneys* XX 1 Adrenal gland
X Pancreas X Urinary bladder*® X Lacrimal gland
Gall bladder ¥X ! Testes*™ X Mamimary gland
! XX 1 Epididymides X Thyroids*™ with
XX ! Prostate I parathyroids
: X Seminal vesicle X Harderian gland
RESPIRATORY XX | Ovaries** '
! XX | Uterus*
X Trachea X Vagina
X I Lungs
| Muzzle [
| Pharynx | P
X Larynx OTHER
i ] X Bone*
(femur, stermum)
i X Muscle
| (skeletal}
X Skin ‘
X All gross lesions  and
; ! masses*
II. RESULTS

A. Observations

1. Mortality - All rats (10/sex) in the 100 ppm treatment groups were found
: following study days: one male on day 5; three males and three females
males and one female on day 7; one male and three females on day 8; one female on

day 9; one male and one female on both days 12 and 14; and, one male on day 15.

One male in the 30 ppm treatment group was found dead on day 6.

dead on the
on day 6; two
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2. Clinical Signs - In the 100 ppm treatment groups, four males exhibited

piloerection,

curled up at handling, and appeared thin. Six females exhibited piloerection and
appeared thin, and five of these females curled up at handling. Piloerection was
observed more often in males than females, affecting one male on 2 days and three
males on 5-8 days, compared to five females on 1 or 2 days, and one female on 5 days.

Twe females had increased motor activity on 1 or 4 days; one of thes
irritable to touch and exhibited tonic/clonic convulsions on 1 day. In
treatment groups, nine males and five females exhibited piloerection,
eight females curled up at handling, and five males and six females a

females was
e 30 ppm

ix males and
eared thin.

Piloerection was observed more often in males than females;-seven males were
affected on 8-11 days and two males were affected on 1 or 4 days, whereas females
were affected on 1 or 2 days only. Males and females curled up on handling on 1 or 2

days (3 days for one male), and appeared thin on 1-5 days (10 days for
female also had increased motor activity on 12 days. No other clinical
attributed to treatment effects in any of the treatment groups. Clinical
in the 3 and 0.5 ppm treatment groups were infrequent, were not conce
and were similar to background incidences.

B. Body weight and weight gain :

In the 100 ppm treatment groups, the four males and three females that we

one male). One
signs could be
signs observed
ntration-related,

re alive on day

8 had mean body weights 36 and 26% lower, respectively, than the corresponding
controls. Body weights and body weight gains of the 0.5 and 3 ppm group males and

females did not differ significantly from the respective control groups thro
study. Final body weight gains of males were 22.83-23.68 g for the 0.5 an
treatment and control groups, compared to 15.95 g for the 30 ppm treatme
body weight gains of females were 10.80-11.08 g for the 0.5 and 3 ppm tre

ughout the

id 3 ppm

nt group. Final
zatment and

control groups, compared to 7.32 g for the 30 ppm treatment group. The surviving males
and females in the 100 ppm treatment groups lost 6.20 and 4.33 g, respectively, by the end

of week 1. In the 30 ppm treatment groups, both sexes had significantly (j

3<0.05) lower

body weights throughout the study compared to the corresponding controls. Body
weights of the males were 17-18% lower during weeks 1-2 and 14-15% lower during the

weeks 3-4 compared to the controls. Body weights of the females were 13
week 1 and 9-10% lower during weeks 2-4 compared to the controls. Bod

% lower during
y weights of

rats in the 3 and 0.5 ppm treatment groups were similar to the controls. (See table 1)

10
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TABLE 1 Body Weight (g) at 28 Days
DOSE

weight (g)

- There were no survivors at 100 ppm
* p=0.05 with Dunnett’s test

C. Food and compound coﬁsumption

In the 100 ppm treatment groups, the four males and six females that surv
1 consumed 73 and 68% (each at p<0.05) less food, respectively, than the
controls. Food consumption by the 0.5 and 3 ppm group rats was unaffec

ived study week
cotresponding
ted by treatment,

Food consumption by males and females in the 30 ppm treatment groups was significantly

(p<0.05) reduced during weeks 1-2 compared to the controls, and was low
statistically significant during weeks 3-4. Food consumption by males wa
during week 1, 18% lower during week 2, and 7-8% lower during weeks 3

rer but not
s 34% lower
-4 compared to.

the controls. Food consumption by females was reduced 30% during week 1, and 2-9%
during weeks 2-4 compared to the controls. Food consumption by rats in the 3 and 0.5
ppm treatment groups was similar to the controls.

treatment
04, 0.24, and

E 100 ppm
es and females,

Mean compound consumption (4-week period) for the 0.5, 3, and 30 ppm
groups was 0.04, 0.23 and 2.20 mg/kg/day, respectively, for males, and 0.
2.32 mg/kg/day, respectively, for females. Compound consumption for th
group rats that were alive after week 1 was 3.74 and 3.8 mg/kg/day for ma
respectively. ' -

TABLE 2 Mean Food Consumption/Day (g) for Week 2

consumption

consumption

There were no survivors at 100 ppm
* p=0.05 with Dunnett’s test

11
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D. Ophthalmoscopic examination

Ophthalmoscopic examinations were not conducted during or after treatment.
E. Blood work

1. Hematology - No differences in hematology parameters between the 0.5, 3, and 30 ppm
treatment and control groups were observed.

2. Clinical Chemistry - In the 30 ppm treatment groups, males and females had total
bilirubin levels 28 and 33% lower (each at p<0.01), and females had aspartate
aminotransferase activity 22% higher (p<0.05) than the controls. No other differences
in clinical chemistry parameters between the treatment and control groups were
observed.

F. Thyroid hormone assays

In the 100 ppm treatment groups, females had T3 levels 46% lower, and males and
females had T4 levels 63 and 50% lower (p<0.05 or 0.01) than the controls on day 7. In
the 30 ppm treatment groups, males had T3 and T4 levels 40 and 49% lower (each at
p<0.01), respectively, and females had T4 levels 61% lower (p<0.001) than the controls

. onday 23. The 30 ppm group males also had T4 levels 33% lower (p<0.05) than the
controls on day 7. The decreased levels in the 30 ppm treatment groups were reported to
be within the normal range of physiological variation for rats of this age and strain. No
differences in thyroid hormone levels between the 3 or 0.5 ppm treatment and control

- groups were observed. :

G. Urinalysis

No dlfferences in urine parameters between the 0.5, 3, and 30 ppm treatment and control
groups were observed.

H. Sacrifice and Pathology

1. Organ weight - Mean absolute thymus weight for the 30 ppm group females was 29%
lower (p<0.01) than the control weight. No other differences in organ weights in any
of the treatment groups were considered to be treatment-related.

2. Gross pathology

12
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No treatment-related gross postmortem differences between rats in the treatment and

control groups were observed. All abnormalities appeared to occur ra

sporadically in all study groups.

" 3. Microscopic pathology

had minimal endometrial hyperplasia, and the mammary glands exhib

ndomly and

ited minimal

a) Non-neoplastic - In the 30 ppm female treatment group, the uteri :E 2/10 females

hyperplasia in 2/10 females and increased tissue in 1/10 females. In
treatment group, 1/10 females had minimal endometrial hyperplasia o

2/10 females had increased mammary gland tissue. No other treatmer

e 3 ppm female
f the uterus, and
t-related

.postmortem differences between rats in the treatment and the control groups were

observed. All other abnormalities were considered to be of spontaneo

no toxicological significance.

b) Neoplastic - No neoplastic tissue was observed in any treated or co

II1. DISCUSSION

A. Investigator's Conclusions

us origin and of

ntrol rats.

The study author concluded that treatment-related effects were observed in rats in the 30
and 100 ppm treatment groups. Effects included piloerection, curling up at handling,

decreased body weight, and reduced food consumption. Other effects obs

erved at 30 ppm

were decreased total bilirubin in both sexes, and decreased absolute thymus weights in
females. One female in the 100 ppm treatment group exhibited convulsions. The NOEL

was established at 3 ppm (approximately 0.25 mg/kg/day) for both sexes.

B. Reviewer's Discussion

‘We agree with the study author that treatment-related effects were observed at 30 and 100

ppm, and that the NOEL for this study is 3 ppm for both sexes.

Rats in the 3 and 0.5 ppm treatment groups did not appear to be affected by treatment.

One 30 ppm group male died during the study. Clinical signs observed at the 30 ppm
treatment level were piloerection (9 males, 5 females), curling up at handling (6 males, 8
fernales), and thin appearance (5 males, 6 females). Males exhibited piloerection in males
on more study days than in females; most males were affected on 8-11 days, whereas
ferhales were affected on 1-2 days only. In general, curling up on handling was observed

on ! or 2 days, and thin appearance was observed on 1-5 days. Increased
was observed in one female for 12 days. Mean weekly body weights were

13
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lower in males
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(14-18%) and females (9- 13%) compared to the controls. Both sexes had decreased total
bilirubin (males, 28%; females, 33%), and females had increased aspartate
aminotransferase activity (22%) compared to the controls. Both sexes consumed less food
than the controls throughout the study; the differences were significant (p<0.05) during
weeks 1-2 (males, 18-34%; females, 8-30%) but not during weeks 3-4 (both sexes, <9%).
Males had T3 and T4 levels 40 and 49% lower (each at p<0.01), respectively, and females
had T4 levels 61% lower (p<0.001) than the controls on day 23. The 30 ppm group males

IV. STUDY DEFICIENCIES

also had T4 levels 33% lower (p<0.05) than the controls on day 7. The de
T4 levels were reported to be within the normal range of physiological

creased T3 and

ariation for rats of

Vi
this age and strain. The decreased mean absolute thymus weight in femaigs (p<0.01; 29%
lower) lacked associated histological changes, and therefore, cannot be attributed to

treatment.

Rats in the 100 ppm treatment groups exhibited behavioral changes and died prematurely.

All rats (10/sex} in the 100 ppm treatment groups were found dead betwe

en study days 5

and 15. Observed clinical signs were piloerection (4 males, 6 females), cprling up at

handling (4 males, 5 females), and thin appearance (4 males, 6 females).
ppm treatment group, piloerection was observed in males on more study ¢
females, occurring on 5-8 days in most affected males compared to 1 or 2
affected females. Two females had increased motor activity on 1 or 4 day
females was also irritable {o touch and exhibited tonic/clonic convulsions
weights of the surviving rats were decreased (males, 36%; females, 26%)
consumption (69-73%) during the first week of treatment. Decreased T3
surviving females and decreased T4 levels in both sexes on day 7 were an‘

study author to the general toxicity of MB 46513. Based on 100% mortali

this dose level by study day 15, we agree that MB 46513 exerts a generali

No other differences were constdered to be treatment-related in any of the
groups. Minimal changes in the uteri and mammary glands of the 3 and 3
females were of too low an incidence (1-2 females/group) to conclude a tr
relationship.

The upper dose level of MB 46513 that should be used in longer term stud

be between 3 and 30 ppm. This conclusion is based on the apparent lack

As with the 30
fays than in

days in most

rs; one of these

on 1 day. Body
as was food

levels in the

ributed by the
ity observed at
zed toxic effect.

freatment

0 ppm group
eatment

ies appears to
life-

T
threatening effects at this dose level, and the distinct potential for life-thre‘itening effects

at the 30 ppm treatment level, as demonstrated by significant decreases in
consumption and body weights observed in rats treated at this dose level.

No scientific deficiencies were noted in this rangefinding study.

14
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DATA EVALUATION RECORD

STUDY TYPE: Subchronic Oral Toxicity [feeding] - dog

OPPTS Numbper: 870.3151 OPP Guideline |

L

/

oral -

Dog (§82-1b)
/ G
5_174 2977

Number: §82-1b

.DP BARCQDE: D237893 SUBMISSION CODE: S524626
P.C. CODE: 129121 TOX, CHEM. NO.: None
TEST MATERIAL (PURITY): MB46513 (96.0% a.i.)

SYNONYMS: 5_—amino-3—cyan0-l-(2,6-dichloro-4—triﬂu0romethylphényl)—4-
trifluoromethylpyrazole
CITATION: Dange M. (1996) MB46513. 90-Day toxicity study in the dog by dietary
administration. Rhone-Poulenc Agrochimie, Centre de Recherche, 355, rue

Dostoievski, BP153, F-06903 Sophia Antipolis Cedex, France. Laboratory Study

SA 95100. May 14, 1996. MRID 44262812. Unpublished.

Dange M. (1995) MB46513. Preliminary 28-day toxicity study it
dietary administration. Rhoéne-Poulenc Agrochimie, Centre de Rex

Study SA 94143. September 5, 1995. MRID 44262810. Unpublis

SPONSOR: Rhdne-Poulenc Agrochimie, 14-20, rue Pierre Baizet,
BP 9163, F-69263 Lyon Cedex 09, France

EXECUTIVE SUMMARY:

(96.0% a.1.), a photodegradate of fipronil, was administered to 5 beagle dogs/sex/

n the dog by
cherche, 355,
rue Dostofevski, BP 153, F-06903 Sophia Antipolis Cedex, France|

Laboratory

shed,

ose by feeding

In a subchronic toxicity study (MRID 44262812 - main; 44262810 - range—ﬁﬁdin?, MB46513

at dose levels of 0, 3.5, 9.5, or 35 ppm (mean achieved dosages 0of 0, 0.10, 0.27, or

mg/kg/day for males and 0, 0.10, 0.29, or 1.05 mg/kg/day for females) for 90 days.
rengefinding study, 2 dogs/sex/dose (0, 27, 80, or 270 ppm) were treated with MB
days.

In the 28 day rangefinding study 2 males at 27 ppm (1 mg/kg/day) had convulsi
and animals at 80 ppm had clinical signs as early as day 4 (this group had to be sa
due to extreme toxicity). In the main study, 35 ppm group, 1/5 females was sacri

0.95
Ina
46513 for 28

ons at 28 days
crificed early
ficed

/?Z?’}d il 9 7
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prematurely after exhibiting increase salivation, prostration, writhing, tremors, absence of rotular
reflex, noisy breathing, and dyspnea. Histopathological examination of this female after 28 days
revealed multifocal myocardial necrosis associated with intramural coronary arteritis. Behavioral
changes were observed in a second female in the 35 ppm treatment group consisting of excessive
barking and aggressivity on one occasion and irritability, tremors, and increased salivation on
another occasion. No other treatment-related behavioral effects were observed in the 35 ppm
treatment group. No treatment-related behavior effects were observed in any dogs in the 9.5 or
3.5 ppm treaiment groups. No treatment-related differences in ophthalmology, hematology, _
clinical blood chemistry or urinalysis parameters or gross pathology were observed between dogs
in any treatment group and the controls. No neoplastic tissue was observed in any of the

treatment groups. The LOEL is 35 ppm (1.05 mg/kg/day), based on behavio
2/5 females. The NOEL is 9.5 ppm (0.29 mg/kg/day).

ral changes in

“This subchronic toxicity study is classified acceptable and satisfies the guideline requirements

for a subchronic oral study (§82-1b) in non-rodents.

COMPLIANCE: Signed and dated GLP, Quality Assurance, Data Confidentiality, and Flagging

statements were provided.
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[. MATERTALS AND METHODS
A. MATERIALS:

1. Test Material: MB46513
Description: Yellow solid
Lot/Batch #: 805 DAP
Purity: 96.0% a.i. ' :
Stability of compound: The undiluted test article was shown to be stable for at least 2

years at ambient temperature and for at least 35 days in feed either frozen or stored at room
temperature

CAS #: Not provided - F,C % CN

Structure: \

N

Cl

2. ¥cehicle and/or positive control: None

3. Test animals: Species: Dog
Strain: Beagle (pedigreed)
Age and weight at study initiation: 35 weeks of age;

body weights 9.1-12.3 kg for males; 6.7-9.6 kg for females

Source: Harlan France, 03800 Gannat, France

Housing: Individually housed in stainless steel kennels
of 1.2 m?

Diet: Certified Canine Meal JAPE 21 (Pietrement-Extra
Labo, 77 650 Sainte Colombe, France), 300 g of dict/animal was moistened with
500 mL of water at feeding and presented each moring for 2 hours

Water: Municipal tap water, ad libitum

Environmental conditions:

Temperature: 18-21 C

Humidity: 40-70%

Air changes: 10-15 per hour

Photoperiod: 12 hours light/12 hours dark
Acclimation period: 29 days
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B. STUDY DESIGN:

1. Inlife dates - Start: 05/03/95 ° End: 08/04/95

2. Animal assignment

Animals (40/sex) were assigned to the test groups in Table 1 to insure similar body
weight distribution among groups for each sex.
- Table 1: Study design.

Dose to Animal Animals Assigned

Test Group (me/kg/day) |y  Female
- 1 Control 0 5 s
2 Low - 35 5 5
3Mid 9.5 ' | 5 5
4 High 35 5 X

3. Dose selection ratiopale

In a 28-day range-finding study (MRID 44262810), MB46513 (97.5% a.i.) was
administered in the diet to 2 beagle dogs/sex at 0, 27 (1 mg/kg/day), 80, or 270 ppm.

High toxicity at 80 and 270 ppm resulted in early termination of these treatment
groups (days 10-15). Clinical signs at both treatment levels of toxicity occurred as
early as day 4 (80 ppm) and day 2 (270 ppm) and included absence of feces,
emaciation, decreased food consumption, and weight loss. In addition, 80 ppm
beagles exhibited reduced motor activity, irritability, staggering gait, and increased
salivation. Thymuses were reduced in size. Livers were pale, whitish, or mottled, and
histopathological examination revealed diffuse sinusoidal leukocytosis, centrilobular
hepatocytic enlargement, mild mukifocal hepatocytic hydropic degeneration, and
chronic hepatitis with periportal fibrosis. At 27 ppm, small thymuses and pale livers
indicative of thymic atrophy and liver damage were observed in the absence of
histopathological findings. One/2 males had clonic convulsions on the last day of the
study. There were no changes in ophthalmologic, clinical chemistry, or urinalysis
parameters at any treatment level. A NOEL was not established (<27 ppm) in this
study. ?
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Based on these results, dose levels of 3.5, 9.5, and 35 ppm were selected for the
definitive study.

4. Diet preparation and analysig

Diets were prepared sev_en’times (periods unspecified) throughout the study by dry-
mixing appropriate amounts of MB46513 with JAPE 21 diet and were stored at room
temperature in polyethylene containers until used. Controls received untreated diet.

Prior to the study, the homogeneity and stability of the 4 and 40 ppm diet preparations
were determined. Samples were collected from the top, middle, and bottom of each
preparation to determine homogeneity. Stability was determined for both freezer
storage (<-15 C) and room temperature (20 C) for 35 and 65 days.

In addition, concentration of test diets prepared for use in the study were determined.
The homogeneity of the pre-mixture prior to and during the study was confirmed.
The samples collected from each diet preparation were analyzed for concentration.

Results - Homogeneity Analysis:

The concentration of MB46513 in the pre-test feeds were:
4 mg/kg: 80-98% of nominal
40 mg/kg: 92-102% of nominal

Stability Analysis:
' Storage at 20 C:
4 mg/kg/35 days: 85% of nominal
4 mg/kg/65 days: 105 of nominal
40 mg/kg/35 days: 96% of nominal
40 mg/kg/65 days: 107% of nominal
Storage at <-15 C: '
4 mg/kg/35 days: 88% of nominal
4 mg/kg/65 days: 95% of nominal
40 mg/kg/35 days: 104% of nominal
40 mg/kg/65 days: 98% of nominal

Concentration Analysis:
3.5 ppm - 86-114% of nominal
9.5 ppm - 93-106% of nominal
35 ppm - 89-105% of nominal

The analytical data indicated that the mixing procedure was adequate and that the
variance between nominal and actual dosage to the animals was acceptable.
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5 . Statistics

Body weights, body weight gains, food consumption, hematology, clinical chemistry
and urinalysis variables for exposed groups were compared to controls by use of the
Bartlett test for homogeneity of variances and analysis of variance (ANOVA). If
Bartlett's test indicated homogeneous variances and the ANOVA was significant, the
data were analyzed using Dunnett's test. If Bartlett's test indicated hejerogeneous
variances, non-parametric analysis was performed using the Kruskal-Wallis non-
parametric one way analysis of variance by ranks. If the Kruskal-Wallis test was
- significant, the Mann-Whitney test was used to compare each group to the control.

Terminal body weights, organ weights, organ-to-body weight ratio angd organ-to-brain
weight ratios were analyzed using Dunnett's test when Bartlett's test indicated
homogeneous variances. If Bartlett's test indicated nonhomogeneous variances,
variables were analyzed using the Kruskal-Wallis non-parametric one way analysis of
variance by ranks. If the Kruskal-Wallis test was significant, the data \were analyzed
using the Mann-Whitney test. The tests were conducted at the 1 and 3% levels of
significance. '

C. METHODS:

1. Observations:

All animals were observed for mortality, health effects, and behavioral changes twice
daily during the weekdays and once daily on weekend days and holidays. Kennels
were examined daily for vomitus, blood, or diarrhea. Each dog was given a weekly
physical examination with emphasis on:

- Fur and skin

- Eyes, ears, teeth, and gums

- Mucous membranes

- Rectal temperature

- Gait, stance, and general behavior

- Chest including heart and respiratory rate

- Abdomen including palpation '

- External genitalia and mammary glands

A weekly neurological examination was also performed which included:
- Cranial nerves reflexes: Pupillary light and
consensual light, palpebral blink and corneal reflex.
- Segmental reflexes: Flexor (withdrawal) including
crossed extensor.

- Postural reactions: Placing reactions, visual, and
tactile.
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2. Body weight

Animals were weighed twice prior to the initiation of dosing, weekly during
treatment, and before necropsy.

3. Food consumption and compound intake

Food consumption (g) for each animal was measured daily during the|treatment
period. Mean food consumption for each test group was calculated weekly during the
study period. :

4. Ophthalmoscopic examination

Ophthalmological examinations were performed on both eyes of each|dog using focal
illumination and indirect ophthalmoscopy prior to dose initiation and during weeks 6
and 13 of the study. Mydriasis was induced with an atropinic agent and examination
was performed using a SOLA binocular indirect ophthalmoscope. '

5. Blood

Twice prior to dosing and during weeks 6 and 13 of treatment, blood was collected
from the jugular vein of each dog. The CHECKED (X) parameters were examined.

a. Hematology

1]

i Hematocrit (HCT)* X | Leukocyte differential count*
Hemoglobin (HGB)* X | Mean corpuscular HGB (MCH)
{.eukocyte count (WBC)* X 1 Mean corpusc. HGB conc.(MCHC)
Erythrocyte count (RBC)* X | Mean corpusc. volume (MCV)

1 Platelet count* X I Reticulogyte count

| Blood clotting measurements* -
(Thromboplastin time)
(Clotting time)

(Prothrombin time}

ECT i e

* Required for subchronic studies.
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b. Clinical Chemistry

Subehroniec oral - Dog (§82-1b)

ELECTROLYTES

Calcium*
Chloride*
Magnesium
Phosphorus*
Potassium*
Sodium*

o

PO

ENZYMES

X | Alkaline phosphatase (ALK)

i Cholinesterase (ChE)

Creatine phosphokinase

Lactic acid dehydrogenase (LDH)
SGPT)*

SGOT)*

Glutamate dehydrogenase
LGamma glutamyl transpeptidase

X t Serum alanine aminotransferase  (also ALT,
X | Serum aspartate aminotransferase  (also AST,

Gamma glutamyl transferase (GGT)

PR R KR

>

| OTHER

Albumin*

Blood creatinine*

Blood vrea nitrogen*
Total Cholesterol
Globulins

Glucose*

Total bilirubin

Direct bilirubin

Total serum protein (TP)*
Triglycerides

Serum protein electrophoresis

* Required for subchronic toxicity studies.

6. Urinalysis™*

Urine was collected from all test animals in the morning 8 days prior to treatment and
on study days 42 and 85. Access to water was not restricted during urine collection.

The CHECKED (X) parameters were examined.

»

Appearance

Volume

Specific Gravity

X | pH .

X 1 Sediment (microscopic)
X 1 Refractive Index

bR S

i Protein

E Glucose

| Ketone bodies
| Bilirubin

i Occult Blood
! Urobilinogen

* Urinalysis is not required for subchronic toxicity studies.
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7._ Sacrifice and Pathology

The single female found in distress was euthanized and necropsied. The remaining
test animals were sacrificed by exsanguination and were subject to gross pathological
examination. The CHECKED (X) tissues were collected for histological
examinations, which were performed on all animals from the control and high-dose
groups and on the kidney, liver, lung, heart, and gallbladder only from the mid- and
low-dose groups. The (XX) organs, in addition, were weighed. For low- and mid-
dose animals, only the kidneys, liver, lungs, heart, and gallbladder were weighed.

* Required for subchronic toxicity studies.
* Organ weight required in subchronic toxicity studies.
T = required only when toxicity or target organ

II. RESULTS

A. Qbservations:

E DIGESTIVE SYSTEM CARDIOVASC./HEMAT. NEUROLOGIC
1 ' 1
X | Tongue X 1 Aorta* XX | Brain*
X Salivary glands* XX | Heart* X Periph.nerve*
X 1 Esophagus* X | Bone marrow* X Spinal cord (3 levels)*
X 1" Stomach* X Lymph nodes* Pituitary*
X | Duodenum* XX | Spleen* XX | Eyes (optic n.y*
X Jejunum* XX 1 Thymus* X
X Heum* !
X | Cecum* GLANDULAR
X 1 Colon* UROQGENITAL
X Anus
X | Rectum* XX | Kidneys*+ XX | Adrenal gland®
XX 1 Liver*t X Urinary bladder* Harderian gland
XX 1 Gall bladder* XX | Testes*” Lacrimal gland T
X | Pancreas* X¥ | Epididymides X Mamimary g]ade
XX | Prostate XX 1 Thyroids with
X Seminal vesicles - parathyroids*
RESPIRATORY XX | Ovaries**
X Qviducts OTHER
Trachea* XX 1 Uterus* '
X | Lung* N X Bone (femur and
X 1 Nose i sternum )*
| Pharynx ! X Skeletal muscle®*
X | Larynx i X i Skin*
i X All gross lesions and masses*

1. Mortality ~ One 35 ppin female was sacrificed in extremis on day 28 of|the study.

2. Clinical Signs - The 35 ppm female that was sacrificed exhibiting increased
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salivation, prostration, writhing, tremors, absence of rotular reflex, noisy breathing
and dyspnea prior to sacrifice. A second female treated at 35 ppm exhibited excessive
barking and aggressivity on day 84 and increased salivation, irritability, and tremors
on day 86. These changes in behavior were considered to be treatment-related
because they were typical of the effect of fipronil in related toxicological studies. All
other changes in behavior and appearance were considered to be norrnal for the beagle
and unrelated to treatment.

B. Body weight and weight gain

No significant differences in body weight and body weight gain were observed
between treated and control animals of either sex.

C. Food consumption and compound intake

1. Food copsumption - No significant differences in food consumption were noted for

-any treatment group.

Compound consumption - The average compound consumption for MB46513 is

2.
presented in Table 2. During the study, male and female dogs ingested 105-121% of
the nominal dose of MB46513. '
Table2. Average consumption of MB46513 in dogs during 90-day feeding study.?
Measured Dose (mg/kg/day)
Test Group Treatment
rate Male [mean] Female [mean]
(ppm)
Control 0 0 C 0
Low 35 0.09-0.10 [0.10] 0.09-0.11 [O.IO}I :
Mid 9.5 0.2710.27] 0.27-0.30 [0.29]
High 35 0.90-0.99 [0.95] 0.91-1.15[1.05]

. Data extracted from table on page 67 of the study report.

- D. Ophthalmoscopic examination

There were no treatment-related ophthalmoscopic findings at any treatment level.

E. Blood work

10
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1. Hematology - No treatment related differences in hematology param%ters were
observed between the treated and control groups.

2. Clinical Chemistry - No ireatment-related differences in clinical biood chemistry
parameters were observed between the treated and control groups.

F. Urinalysis - The urine pH in 35 ppm males was 7.10, cdmpared to 6.30 in controls
(p<0.01) at 85 days. No other effects were observed in urine parameters of dogs at
~ any treatment level. -

G. Sacrifice and Pathology:

1. Organ weight - No treatment-related differences in organ weights wete observed in
any of the treatment groups.

2. Gross pathology - No treatment-related differences in gross pathology were observed
between dogs in the treated and control groups. No gross pathological changes were
observed at necropsy in the 35 ppm female sacrificed in extremis after 28 days of
treatment.

3. Microscopic pathology

a) Non-neoplastic - No treatment-related microscopic changes were (observed in
tissues examined. Histopathological examination of organs and tissues from the
high-dose female sacrificed after 28 days of treatment revealed moderate acute
multifocal myocardial necrosis associated with acute intramural coronary arteritis.

b} Neoplastic - No neoplastic tissue was observed in dogs in the treatiment or control
groups.

111. DISCUSSION

A. Investigator's Conclusions

The study author concluded that the LOEL for MB46513 is 35 ppm (1.05 mg/kg/day)
based on behavioral effects in one female. The NOEL is 9.5 ppm. The only changes that
the author believed were a result of treatment were behavioral changes observed in one
female consisting of excessive barking and aggressivity on one occaston and irritability,
tremors, and increased salivation on another occasion. One other 35 ppm female,
exhibiting signs of toxicity including salivation, prostration, writhing, tremors, absence of
rotular reflex, noisy breathing, and dyspnea, was sacrificed after 28 days of treatment.

The author believed that the clinical signs observed in the sacrificed female were due to
coronary arteritis and myocardial necrosis based on histopathological findings. He also

11
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believed that the clinical signs and histopathological findings were not treatment-related.

B. Reviewer's Discussion

- We agree with the study authot’s ¢onclusion that the behavioral effects observed in 1/5
females in the 35 ppm treatment group resulted from treatment. However, his conclusion
that the signs of toxicity observed in the 35 ppm female sacrificed in extremis after 28
days of treatment were not treatment-related is equivocal. The signs of toxicity including
salivation, prostration, writhing, tremors, absence of rotular reflex, noisy breathing, and
dyspnea were similar to the behavioral changes observed in another 35 ppm female whose
behavior was attributable to treatment. That this female also exhibited coronary arteritis
and myocardial necrosis may be incidental.

No treatment-related differences in body weight, body weight changes, food
consumption, hematology, clinical chemistry, urinalysis, organ weights, gross
morphological changes, and histopathology were observed in any treatment group
‘compared to controls. No treatment-related effects were observed in males at the highest
dose tested. The LOEL is 35 ppm (1.05 mg/kg/day) for females, based on behavioral
changes in 2/5 females, and the NOEL is 9.5 ppm (0.29 mg/kg/day).

C. Study deficiencies

No deficiencies were noted in this study.

12
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DATA EVALUATION RECORD

STUDY TYPE: 90-Day subchronic toxicity [dietary]- mouse

OPPTS Number: 870.3100 OPP GuidelineNumber: §82-1a

DP BARCODE: D237893
P.C. CODE: 129121

SUBMISSION CODE: $524626
TOX. CHEM. NO.: None

TEST MATERIAL (PURITY): MB46513 (96% a.i.)

SYNONYMS: 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl-phenyl)-4-
trifluoromethylpyrazole; RPA097801; RPAS91085

CITATION: Bigot, D. (1996) MB 46513. 90-Day toxicity study in the mouse by dietary
administration. Rhone-Poulenc Agrochimie, Centre de Recherche, 355, rue
Dostoievski, BP 153, F-06903 Sophia Antipolis Cedex, France. St\fdy SA 95055.
Janary 12, 1996, MRID 44262811. Unpublished.”

SPONSQR: Rhone-Poulenc Agrochimie, 14-20 rue Pierre Baizet, BP 9163, 69263 Lyon Cedex
09, France. .

EXECUTIVE SUMMARY:

In a subchronic toxicity study (MRID 44262811}, MB46513 (a photodegradate of
a.i.) was administered to OF1 mice (10/sex/dose) in the diet at nominal dose level
10 ppm (13-week measured mean 0, 0.08, 0.32 or 1.74 mg/kg/day for mates; 0, 0.
2.15 mg/kg/day for females) for 13 weeks.

In the 10 ppm treatment group, 9/10 males died prematurely (betWeen days 20 ang
was sacrificed moribund (day 84); 1/10 females died on day 5. On one occasion €

fipronil; 96%
s0f0,0.5, 2, or
11, 0.43, or

1 62) and 1/10
ach, two of the

males exhibited excessive jumps, and on several occasions one male exhibited aggressiveness

and/or irritability. Diffuse centrilobular hypertrophy of the liver was noted in 6/1(

} males. The

severity of the condition was described as mild in the five males that died prematurely and

moderate in the one male that was sacrificed. The liver of the sacrificed animal als

1

50 had
moderate multifocal mitotic figures and mild multifocal extrameduliary hematopot
addition, three males had enlarged livers and four had atrophied thymus glands, T

esis. In -
he organs of
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males in the 10 ppm treatment group were not weighed. The organs of females in the 10 ppm
treatment group appeared normal. In the 2 ppm treatment group, two males on two occasions
each exhibited aggressive and irritable behavior with increased motor activity in one of them.
Although 1 male and I female in the 0.5 ppm treatment group exhibited aggressive behavior
(total of four occasions}) this could not be definitively attributed to treatment because; 1) low
frequency, 2) only one sign; 3) no effect in females at any higher dose. No differences in organ
weights or gross or microscopic pathology were observed between mice in the 2 or 0.5 ppm
treatment groups and the controls. Body weights, food consumption, and clinical blood
chemistry were not affected in any treatment group. No neoplastic tissue was observed in mice
- in the treatment and control groups. Hematology, ophthalmoscopic and urine analyses were not
conducted during the study. The LOEL for this study is 2 ppm (0.32 mg/kg/day), based on
the aggressive and irritable behavior with increased motor activity in males. The NOEL is

0.5 ppm (0.08 mg/kg/day) .

This 90-day subchronic toxicity study (dietary) is classified acceptable and satisfies the
Subdivision F guideline requirement for a subchronic toxicity study in rodents (§82-1a).

COMPLIANCE: Signed and dated Data Conﬁdentiahty, GLP Quality Assurance, and Flagging
statements were prov1ded
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. MATERIALS AND METHODS
A. MATERIALS

1. Test Materjal: MB46513
Description: Yellow solid
Lot/Batch #: 805-DAP
Purity: 96% a.i.

Stability of compound: Stable during 2 years of storage at room temperature (page

266 of the study report)
CAS #: None | ' :
Structure; FSC | /CN
l N
P
H,N N

2. Vehicle and[or positive control: None

3 Test animals: Species: Mouse

Strajin: OF1

Age and weight at 1n1t1at10n of treatment: 6-7 weeks of age males - 28/2-32.6 g;
females - 22.2-24.8 g

Source: Iffa-Credo, 69210 L'Arbresle, France

Housing: Housed individually in suspended stainless steel wire mesh cages

Diet: Certified rodent diet AO4C P1 (UAR, Villemoisson-sur-Orge, Fr%n@e), ad
libitim




MB46513 (Photodegradate of Fipronil) - . Subchronic Dietary (§82-1a)

Water: Municipal tap water, ad libitum
Environmental conditions:.

Temperatare: 20-24 C

Humidity: 40-70%

Air Changes: 10-15 per hour

Photoperiod: 12-Hour light/dark cycle
Acclimation period: 8 Days

B. STUDY DESIGN
1. Inlife dates - Start: 3/23/95 End: 6/22/95

2. Animal assignment

‘Mice were aésigned to the test groups in Table 1 one day prior to the initiation of
treatment using a weight-biased computerized randomization procedurg.

Table 1: Study design.?

: Nominal dose Animals assigned
Test Group 1o animal
(ppm) Male Female
1 Control 0 10 10
2 Low 05 ' 10 10
3 Mid | 2 10 10
4 High 25 10 ‘ 10

& Doses were selected on the basis of a 28-day toxicity study with the mouse
using MB46513. The 28-day study was not provided to review, and no
information about the study methodology or resulis were included in this
MRID.

3. Treatment preparation

The test diet was prepared at 0 and 7 weeks and stored at -18 C until use. MB46513
was dissolved in acetone and mixed with sufficient feed to achieve a 20 ppm premix.
The premix was then diluted with additional feed to obtain the desired dose levels.
Samples of each diet preparation were collected for concentration analyses,
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The homogeneity and stability of MB46030 in the diet at 0.1 and 10 ppm was
established in prestudy SA 95055-A0. This report was appended to the study for
review. The treated feed was prepared as described. Samples (30 g) were collected
from the top, middle, and bottom of the feed 'mixes. Homogeneity samples were
analyzed on the day of preparation. Stability samples were stored at -15 C or ambient
temperatures for up to 94 days prior to analysis.

Results:
Homogeneity:
(.1 ppm: 100-110% of nominal (mean 105%)
10 ppm: 86-96% of nominal (mean 90.0%)
20 ppm: 88-93% of nominal (mean 90.3%)
Stability analysis:
Storage at ambient temperature (approximately 20 C)
0.1 ppm:
0 days: 105% of nominal
60 days: 120% of nominal
94 days: 100% of nominal
10 ppm:
0 days: 90% of nominal
60 days: 88% of nominal
94 days: 84% of nominal
Storage at less than -15 C
0.1 ppm:
0 days: 105% of nominal
60 days: 110% of nominal
94 days: 100% of nominal
10 ppm:
0 days: 90% of nominal
60 days: 89% of nominal
94 days: 90% of nominal
Concentration analysis (for weeks 0 and 7):
0.5 ppm: 86 and 78% of nominal
2 ppm: 105 and 100% of nominal
10 ppm: 88 and 82% of nominal

The analytical data indicated that the mixing procedure was adequate. Variance -
between nominal and actual dosage to the animals was >10% for the 0.5 and 10 ppm
treatment diets. The study author considered a variance of <25% acceptable for
concentrations <10 ppm. ‘ ' '

4. Statistics
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The equality of means for data from the treatment groups was established using
Bartlett's test of homogeneity of variances. If the vartances were found to be equal, the
data were analyzed by standard one-way ANOVA followed by Dunnett's t-test. ‘If
variances proved to be unequal, the data were analyzed by the Kruskal-Wallis non-
parametric one-way aunalysis of variance by ranks. If the Kruskal-Wallis test was
significant, the data were analyzed using the Mann-Whitney test. All statistical
analyses were performed using SAS programs. The tests were condugted at the 5 and
1% levels. '

C. METHODS

1. Observations

Animals were observed twice daily (once on weekends) for mortality, moribundity,
and clinical signs of toxicity. Animals were given a detailed physical examination at
least once each week.

2. Body weight

Body weights were measuied once during acclimatization, on the first day of
treatment, weekly during treatment, and prior to necropsy.

3. Food and compound consumption
- Food consumption was measured weekly during treatment. Food consumption was

reported as g food/animal/day. Mean compound intake for each group was calculated
on a weekly basis and was reported as mg/kg body weight/day.

4. Ophthalmoscopic examination

Ophthalmoscopic examinations were conducted only during the acclimatization
period.

5. Blood
Blood was collected from all surviving animals prior to necropsy. Animals were
fasted overnight prior to the collection of blood from the retro-orbital venous plexus

under ether anesthesia. The CHECKED (X) parameters were examined in all samples
analyzed. :

a. Hematology

No hematological parameters were measured during the study.

6
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b. Clinical Chemistry

ELECTROLYTES OTHER
Calcium* X 1 Albumin*
Chioride* Blood creatinine*

I Magnesium "X | ‘Blood urea nitrogen*
Phosphorus* _ X i Cholesterol
Potassium* : Globulin
Sodium* Giucoge*

X | Total bilirubin
X | Total serum protein (TP)*
ENZYMES : i Triglycerides
I
X | Alkaline phdsphatase l
-Cholinesterase (ChE)
Creatine phosphokinase

Lactic acid dehydrogenase (LDH)
X 1 Serum alanine aminotransferase

X ! Serum aspartate aminotransferase
Gamma glutamyl transferase (GGT)

* Required for subchronic toxicity studies.

.6. Urinalysis

Urinalysis was not conducted during the study.

7. Sacrifice and Pathology

Animals were fasted overnight, anesthetized using pentobarbital and sacrificed by
exsanguination. The bodies were subjected to gross pathological examination and the
CHECKED (X) tissues were collected for histological examination. All tissues from
animals in the 0, 2, and 10 ppm treatment groups were examined; the liver, lung, and
kidneys were examined in the 0.5 ppm treatment groups. The (XX) organs. in

addition, werg weighed. ‘
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NME’EMNNNNNNNXM

s

DIGESTIVE SYSTEM

Tongue
Salivary glands*
Esophagus*
Stomach*
Duodenum®
Jejunum*
Ileum*
Cecum*
Colon*
Rectum®*
Liver*"
Pancreas®
Gall bladder

RESPIRATORY

Trachea*
Lungs*
Muzzle
Pharynx
Larynx

1
]
1

‘xgx x;x

<:><><_><><><.><§>€§

| CARDIOVASC/HEMAT.

Aorta*

Heart*

Bone marrow®*
(sternum)

Lymph nodes*
Spleen*

Thymus*

UROGENITAL

Kidneys**
Urinary bladder*
Testes*T
Epididymides
Prostate

Seminal vesicle
Ovaries**
Uterus*

Vagina

1
1
1
I

xxxx§

b

>

>

i

NEUROLOGIC

Brain*

Sciatic nerve*
Spinal cord*
Pituitary*

Eyes (optic nerve)

GLANDULAR

Adrenal gland*
Lacrimal gland
Mammary gland
Thyroids**™" with
parathryroids*
Harderian gland

OTHER

Bone*

{stertium)

Articular surface
{femoro-tibial)

Muscle*

(skeletal)

Skin* -

All gross lesions and masses™

.

* Required for subchronic toxfcity studies.
* Organ weight required in subchronic studies.
** Organ weight required for non-rodent studies. T = required only when toxicity or target organ.

RESULTS

A, Observations

1. Mortality - Ten mice died prematurely, and an eleventh mouse was sacrificed
moribund. All premature deaths were in the 10 ppm treatment groups. One female
died on day 5. Nine males died on days 20, 28 (4 males), 39, 48, 52, and 62 The
moribund male was sacnﬁced onday 84.
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2. Clinical Signs - One male and 1 female in the 0.5 ppm treatment group and 2 males in
the 2 ppm treatment group exhibited aggressiveness often accompanied by irritability
to touch and/or increased motor activity (males only). Two of the males in the 10 ppm
treatment group that died prematurely exhibited excessive jumps; one male that was
sacrificed moribund exhibited aggressiveness, irritability, and increased motor. activity.
One female in the 10 ppm treatment group exhibited excessive vocalization. In
general cases, the behavior was observed on only one or two occasions. No animals in

the control groups exhibited similar behavior.
No other clinical signs could be attributed to treatment effects.

B. Body weight and weight gain

Body weights of males and females in all treatment groups were not significantly different
from the control groups throughout the study. At the end of the treatment|period, mean
body weights of males in the 0, 0.5, and 2.0 ppm treatment groups ranged (from 41.62 to .
42.71 g. Body weights for males in the 10 ppm treatment group were witjlin 6% of the

control throughout the study, with the exception of the final weighing int

rval for this

group (day 78) when the weight of the single surviving mouse was 10% lower than the
control group. Mean body weights of females in all treatment groups ranged from 29.40

to 30.24 g at the end of the treatment period.

C. Food and compound consumption

Mean food consumption was not affected by treatment.

Mean compound consumption (13-week period) for the 0.5, 2, and 10 ppm treatment
groups were 0.08, 0.32 and 1.74 mg/kg/day, respectively, for males, and 0J11, 0.43, and

2.15 mg/kg/day, respectively, for females.
D. Ophthalmoscopic examination

Ophthalmoscopic examinations were not conducted during or after treatment.

" E. Blood work

1. Hematology -

No hematological parameters were measured during the study.

2. Clinical Chemistry - No significant treatment-related differences in clinical blood
chemistry were observed between the treated and control animals. Althpugh females
" in the 10 ppm treatment group had a higher (61%, p<0.05) mean alkaline phosphatase
(AP) activity compared to the controls, this difference could be attributed to one
female in the 10 ppm treatment group that had a very high AP activity of 238 [U/L and

9
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- one female in the control group that had a very low AP activity of 17 [U/L. If these
two mice are eliminated from the calculations of the means, mean AP activities for the
0, 0.5, 2, and 10 ppm female treatment groups are 80, 95, 102, and 90 TU/L,
respectlvely

F. Urinalysis
Urinalysis was not performed during the study.
G. Sacrifice and Pathology

' 1. Organ weight - No differences in organ weights were observed between male mice in
the 0, 0.3, and 2 ppm treatment groups. Organs of the male mice in thL 10 ppm
treatment group were not weighed. No differences in organ weights were observed
between female mice in the treated and control groups.

2. Gross pathology - In the 10 ppm treatment group, three male mice had enlarged livers
and four had atrophied thymus glands. No other treatment-related gross postmortem
differences were observed between mice in the treated and the control groups. All

" abnormalities appeared to occur randomly and sporadically in all study groups.

3. Microscopic pathology

a) Non-neoplastic - Diffuse centrilobular hypertrophy of the liver was poted in 6/10
males in the 10 ppm treatment group. The severity of the condition was described as
mild in the five males that died at 28 or 39 days and moderate-in the sixth male, which
was sacrificed moribund at 84 days. The liver of the male that was sacrificed
moribund also had moderate multifocal mitotic figures and mild multifpcal
extramedullary hematopoiesis. The liver of the female in the 10 ppm treatment group
that died prematurely was autolytic and could not evaluated. Liver abnprmalities that
could be attributed to treatment were not observed in the controls or any treated
animals surviving until the termination of the study.

No other treatment-related postmortem differences were observed between mice in the
treated and the control groups. All other abnormalities appeared to occur randomly
" and sporadically in all study groups.

b) Neoplastic - No neoplastic tissue was observed in mice in the treatment and control
groups. :

10
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II1. DISCUSSION

A. Investigator's Conclusions

The study author concluded that the LOEL for this study is 10 ppm, based on the
premature deaths and histopathological changes in the liver of males in this treatment
group. The NOEL was reported to be 2 ppm. The study author suggested that since the
observed aggressiveness/irritability to touch/increased motor activity observed in all
treatment groups was not concentration-dependent and of low incidence, it should not be
used to establish the LOEL and NOEL.

B. Reviewer's Discussion

We disagree with the study author that the LOEL for this study is 10 ppin.

Although the aggressive behavior does not appear to be concentration-dependent since it
is observed at approximately the same frequency at all treatment levels, the premature
deaths of all male mice in the 10 ppm treatment group beginning after only 3 weeks of
treatment confounds interpretation of the response data.

‘The premature deaths of all males in the 10 ppm treatment groups clearly indicate that this
dose level is too high for long term clinical studies done with males. Although aggressive
behavior was observed at the 2 and 0.5 ppm treatment levels, this response does not
appear to be toxicologically significant at these dose levels. There were no other
treatment-related responses in the male 2 and 0.5 ppm treatment groups. There were no
signs of toxicity in any female treatment group, including the 10 ppm group. Although
1/10 females in the 10 ppm treatment group died on day 5, this death does not appear to
be treatment-related since females as a group did not respond to treatment and since
males, clearly more sensitive to MB46513 than females, did not begin to die until day 20.
None of the nine surviving females in the high dose group exhibited any response to
treatment, including changes in body weights, blood chemistry, organ weights, and
histopathology. Therefore, the upper dose level of MB46513 that should be used in long
term studies appears to be about 6 ppm (1 mg/kg/day) for males and greater than 10 ppm
{(2.15 mg/kg/day) for females.’

On the basis of the high mortality and occurrence of liver abnormalities in the 10 ppm
male treatment group, and the lack of significant toxicity responses to treatment at 2 ppm,
the maximum dose level for MB46513 should be slightly less than 10 ppm.

Tn summary: Two animals of the same sex at 2 ppm displayed multiple signs on two or
three occasions of findings observed in other fipronil and fipronil photodegradate MB
46513 studies. In addition, these signs were observed in males at higher doses but not in-
controls. Therefore effects at 2 ppm can be attributed to treatment even though there are

i1
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not other signs of toxicity at this dose. At 0.5 ppm however, the signs can not be
definitively attributed to treatment due to low incidence, only a single sign and in females
there were no occurances of signs at higher doses. Therefore, the LOEL for this study

. should be 2 ppm.

IV. STUDY DEFICIENCIES

Limited blood analyses were conducted during the study but this is not ekpected to alter
the conclusions of the study.

1z
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DATA EVALUATION RECORD

STUDY TYPE: Acute Oral Toxicity - Rat
OPPTS Number: 870.1100

DP BARCODE: D237893
P.C. CODE: 129121

TEST MATERIAL (PURITY): Fipronil Metabolite MB45897 (purity not specif]

SYNONYMS:  5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl-phenyl)py

CITATION: Hayes, G. (1988) MB 45897 (a metabolite of fipronil) acute oral
in the rat. Toxicol Laboratories Limited, Ledbury, Herefordshire,
Laboratory Project Identification A/Q/4855. June 22, 1988. MRI
Unpublished.
SPONSOQOR: Rhone-Poulenc Limited, Rainham Road South, Dagenham, Essex|
England. ) :
EXECUTIVE SUMMARY: In an acute oral toxicity study (MRID 44262819), fi
Sprague Dawley-derived albino rats/sex were given a single oral dose of Fipronil
MB45897 (purity not specified) at 2,000 mg/kg. The test substance was administ
oil. Animals were observed for clinical signs of toxicity and mortality for up to 1
postdosing.

Oral LDsy Malés =>2,000 mg/kg (observed)
Females =>2,000 mg/kg (observed)

- Fipronil Metabdlite MB45897 is classified as TOXICITY CATEGORY III base
observed LDSO values for both sexes,

All animals survived the 14-day observation period. Hypoactivity was observed b
hours in all animals, and was no longer evident by day 1. No other effects were ot
the 14-day observation period. No treatment-related effects on body weight were ¢
gross necropsy of animals sacrificed after 14 days revealed no visible lesions.

This study is classified acceptabie (§81-1) and satisfies the guideline requirement

Acute Oral Study (81-1)

vy, /47

i), /o7
w1

OPP Guideline Number: §81-1

SUBMISSION CODE: S524626
TOX, CHEM. NO.: None
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Fipronil Ac}ute Oral Study (81-1)

oral study in the rat.

COMPLIANCE: Signed and dated GLP (1988, United Kingdom), Quality Assx#rance, and Data
Confidentiality statements were provided. _

L MATERIALS AND METHODS

A. MATERIALS:"

1.  Test Material: MB45897
Description: Brown powder
Ref#: 8JJW 1888
Purity: Not specified
CAS #: Not provided

2. Vehicle: The test material was formulated in sesame oil to achieve a dose
volume of 10 mL/kg.

3.  Testanimals: Species: Albino rat
Strain: Sprague Dawley derived [Crl:CD(SD)BR]
Age: Young adult (approximately 5-8 weeks)
Weight: 150-179 g males; 126-141 g females
Source: Charles River Limited, Margate, Kent, UK -
‘Acclimation period: 25 Days -
Diet: Special Diet Services SQC R and M No. 1, ad libitu
Water: Tap water, ad libitum
Housing: Five/cage, separated by sex

B. STUDY DESIGN and METHODS:
" 1. Inlife dates: December 21, 1987 - February 2, 1988

2. Animal assignment and treatment: Dose selection for the definitive study
was based on the results of a preliminary test conducted with fwo animals/sex
and dose levels of 313, 625, 1,250, or 2,500 mg/kg (reportediy the highest
attainable concentration based on the physical nature of the material). All
animals survived the 14-day preliminary test.

Following an overnight fasting period, five young adult rats/sex were given a
single oral dose of Fipronil Metabolite MB45897 at 2,000 mg/kg by gavage;
the study author reported that this was the limit dose. The test|substance was
formulated in sesame oil prior to administration. The rats were observed for
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-signs of gross tox_idity and/or mortality frequently on the day of dosing and
once daily thereafter for up to 14 days. Body weights were recorded at ¢
(prior to dosing), 7, and 14 days. At 14 days, all animals were sacrificed,
necropsied, and examined for gross pathological changes.

3. Statistics: Not applicable to this study.

RESULTS AND DISCUSSION:
A, Mortality: All animals survived the 14-day observation period.

Oral LDsy Males  =>2,000 mg/kg (observed)

- Females = >2,000 mg/kg (observed)

B. Clinical observations: Hypoactivity was observed between 1 and 4 hours in all
animals, and was no longer evident by day 1. No other effects wete observed
during the 14-day observation period.

C. Body. Weight: No significant effect on body weight was observed |during the study.
Animals exhibited overall (0-14 days) average increases of 61% for males and 44%
for females.

D. Necropsy: Gross necfopsy of animals sacrificed after 14 days revehled no visible
lesions.

E. Deficiencies: Although initial body weights for female animals were below the

desired 150 g, this deficiency does not significantly effect the results of the study
and is considered minor.

3
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EPA Reviewer: M. Copley, DVM, DABT %7 177
Registration Action Branch 1 (7509C) L/
Work Assignment Manager: M. Copley, DVM, DABT 7%/% Y, ?7

Registration Action Branch 1 (7509C)

DATA EVALUATION RECORD
STUDY TYPE: Acute Dermal Toxicity - Rat
OPPTS Number: 870.1200 _ OPP Guideline Number:” §81-2
DP BARCODE: D237893 ‘ SUBMISSION CODE: 8524626
P.C. CODE: 12912] : TOX. CHEM. NO.: None

TEST MATERIAL (PURITY): Fipronil Metabolite MB45897 (purity not specified)
SYNONYMS:  5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl-phenyl)pyrazole

CITATION: Hayes, G. (1988) MB 45897 (a metabolite of fipronil) acute dermal toxicity
- study in the rat. Toxicol Laboratories Limited, Ledbury, Herefordshire, England.
Laboratory Project Identification A/D/4856. April 22, 1988. MRID 44262820.
Unpublished.

SPONSOR: May and Baker Limited, Rainham Road South, Dagenham Essex, RM10 7X8,
England.

EXECUTIVE SUMMARY: In an acute dermal toxicity study (MRID 44262820}, five young
adult Sprague Dawley-derived albino rats/sex were dermally exposed to Fipronil Metabolite
MB45897 (purity not specified) at 2,000 mg/kg (limit dose) for 24 hours. Animals were
observed for clinical signs of toxicity and mortality for up to 14 days following administration.

Dermal LDsy Males =>2,000 mg/kg (observed)
Females =>2,000 mg/kg (observed)

Fipronil Metabolite MB45897 is classified as TOXICITY CATEGORY I based on the
observed LDs,, values in both sexes.

All animals survived the 14-day observation period. Perinasal staining was observed in 8/10
animals 4 hours following dosing. No other effects were observed during the 14-day observation
period. No dermal irritation was reported. No treatment-related effects on body weight were
observed, and gross necropsy of animals sacrificed after 14 days revealed no visible lesions.

Since the actual size of the application sites were not specified, this study may not currently
fulfill guideline requirements for an acute dermal study in the rat and is classified unacceptable
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(§81-2). This study may be upgraded to acceptable status if additional information is provided
verifying that the application sites comprised at least 10% of the total body surface arca. -

COMPLIANCE: Signed and dated GLP (1988, United Kingdom), Quality Assurance, and Data
Confidentiality statements were provided.

L MATERIALS AND METHODS

A. MATERIALS:

1.  Test Material: MB45897
Description: Brown powder
Ref#: 8JJW 1888
Purity: Not specified
CAS #:; Not provided

2. Vehjcle: The test material was moistened with distilled water prior to
application:

3.  Test animals: Species: Albino rat
Strain: Sprague Dawley derived [Crl:CD(SD)BR]
Age: Young adult
- Weight: 183-198 g males; 153-173 g females
Source: Charles River Limited, Margate, Kent, UK
Acclimation period: 13 Days
Diet: SQC R and M No. 1 expanded, Special Diet Services, ad libitum
Water: Tap water, ad Libitum

‘B. STUDY DESIGN and METHODS:
1.  In-life dates: February 4-18, 1988

2. Animal asgignipent and treatment: Fur from the dorsal trunk areasof 5

animals/sex was clipped 1 day prior to dermal administration of Fipronil
Metabolite MB45897 at 2,000 mg/kg (limit dose). The test substance was
moistened with distilled water, and evenly applied to the prepared site (the
size of the application area was not specified). Each treatment site was
covered with a 4-ply gauze pad and overlaid with a strip of aluminum foil
secured with Elastoplast eiastic adhesive bandage. The coverings were
removed 24 hours following application, and the test sites were gently wiped
with water-moistened cotton wool. The rats were observed for signs of
toxicity and/or mortality frequently on the day of dosing and once daily
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thereafter for up to 14 days. Body weights were recorded at 0 (prior to
dosing), 8, and 14 days. At 14 days, all animals were sacrificed, necropsied,
and examined for gross pathological changes.

3. Statistics: Not applicable to this study.

RESULTS AND DISCUSSION:

A.

Mortality: All animals survived the 14-day observation period.

Dermal LDsg Males  =>2,000 mg/kg (observed)
Females  =>2,000 mg/kg (observed) .

Clinical observations: Perinasal staining was observed in 8/10 animals 4 hours
following dosing. No other effects were observed during the 14-day observation
period. No dermal irritation was reported, and it was not clear if dermal irritation
was included as part of the clinical observations.

Body Weight: No significant effect on body weight was observed during the study.
Animals exhibited overall (0-14 days) average increases of 48% for males and 23%
for females.

Necropsy: Gross necropsy of an1mals sacrificed after 14 days revealed no visible
les10ns

Deficiencies: The actual size of the application sites were not reported. Since
Subdivision F guidelines specify that the application site cover at least 10% of the
total body surface area (or approximately 28 cm? for a 170-g rat), this study may
not fulfill guideline requirements and is currently deemed unacceptable. This study
may be upgraded to acceptable status if additional information is provided verifying
that the application sites comprised at least 10% of the total body surface area.

Although initial body weights for all animals were below the desired 200-300 g,
this deficiency does not significantly effect the results of the study and is
considered minor.
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EPA Reviewer: Marion Copley, D.V.M., D.AB.T. 4’/53’72/%/44%’2

Registration Action Branch 1 (7509C)

' I
Work Assignment Manager Marion Copley, D.V. M D.ABT. %&Vg MZ

Registration Action Branch 1 (7509C)

DATA EVALUATION RECORD

STUDY TYPE: 4-Week oral toxicity [gavage]- rat

OPPTS Number: N/A PP Guidclimm: N/A
DP BARCODE: D237893 7 SUBMISSION CODE: 8524626
P.C. CODE: 129121 ' TOX. CHEM. NO.: None

TEST MATERIAL (PURITY): MB 45897 (99.7% a.i.)

SYNONYMS: 5-amino-[2,6-dichloro-4-(trifluoromethyl)phenyl ]-1H-pyrazole-3tcarbonitrile;
Pyrazole; Intermediate of Fipronil (MB46030); RPA097920; RPA591060

CITATION: Johnson, I.R. (1995) Pyrazole/MB45897/RPA09720 intermediate pf fipronil
(MB46030): Four-week oral toxicity study in the rat. Amended Final Report.
Pharmaco LSR Ltd, Eye, Suffolk IP23 7PX, England. Amended Final Report No.
95/RHAS535/0684. Tune 28, 1995. MRID 44262821, Unpublished

SPONSOR: Rhone-Poulenc Agrochimie, Centre de Recherche, 355 Rue Dostoievski, B.P. 153,
F-06903 Sophia Antipolis Cedex, France _

EXECUTIVE SUMMARY:

In a subchronic toxicity study (MRID 44262821),.MB 45897 (intermediate of fipronil; 99.7 a.i.)
was administered to CD rats (5/sex/dose) by gavage at nommal dose levels of 0, 50, 200 or 1000
mg/kg/day for 4 weeks.

In the 1000 mg/kg/day treatment groups, the livers of males and females had incrdased absolute
(32-58%) and relative (53-70%) weights, and the livers of 3/5 males exhibited perjacinar’
hypertrophy with cytoplasmic vacuolation. Total plasma protein levels were increased (10-19%)
in both sexes, and alanine aminotransferase activity (48%) was increased in females, All rats
salivated excessively (days 2-28), and exhibited hunched posture (days 8, 9, 11, and 12),

" underactivity (days 8-13), and staggered gaits (day 8). Males (4-3) and females (21-3) had hair
loss (days 3-28). Both sexes had reduced body weight gains (16%), and females were slightly
anemic. In the 200 mg/kg/day treatment groups, all rats salivated excessively (days 3-28) and
exhibited hunched posture (days 8 and/or 11 and 12). Males had increased (9%) tatal plasma

1
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protein levels. In the 50 mg/kg/day treatment groups, all rats salivated excessively (days 8-15,
males; days 8-28, females) This may have been due to local irritation of the test material. No rats
died as a result of treatment. Ophthalmoscopic exams and urinalysis were not conducted. No
treatment-related differences in food consumption were observed in any treatment group. No
neoplastic tissue was observed in treated or conirol rats. The LOEL for this study is

200 mg/kg/day, based on hunched posture in all rats treated at this dose level. The NOEL

is 50 mg/kg/day.

This 4-week oral toxicity. study is classified acceptable (non-guideline) as it is not a required
guideline study. It is acceptable for the purposes for which it was intended, that being to assess
the systemic toxic effects following 4 weeks of repeated daily administration (gavage) of the test
substance. : .

COMPILIANCE: Signed and dated Data Confidentiality, GLP, and Quality Assyrance
statements were provided. A Flagging statement was not provided.
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I. MATERIALS AND METHODS
A. MATERIALS

1. Test Materjal: MB 45897
Description: Beige powder
Lot/Batch #: 94 3026 DA 942
Purity: 99.7% a.i.
Stability of compound: Stable for a minimum of 9 months when stored in the dark at

13C
CAS #: 120068-79-3
Structure:
CN
ol
HN N7
cl ol
CF,

2. Vehicle and/or p_ésitive control: Maize oil -

3 Test animals: Species: Rat

Strain: CD

Age and weight at initiation of treatment: 34 to 41 days of age; males - 112-133 g;
females - 98-128 g

Source: Charles River (UK) Limited, Margate, Kent, England

Housing: Housed in groups of five of similar sex and treatment group in suspended
stainless steel grid cages with mesh floors and lids

Diet: Laboratory Rodent Diet (RM1(E) SQC, Special Diet Services, Witham, Essex,
England), ad libitum

Water: Municipal tap water, ad libitum, via water bottles

Environmental conditions:
Temperature: 19-25C
Humidity: 40-70%
Air Changes: > 10 per hour
Photoperiod: 12-Hour light/dark cycle

Acclimation period: =5 Days

)
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B. STUDY DESIGN
1. Inlife dates - Start: 8/30/94 End: 9/27/94

2. Animal assignment

Rats were assigned to the téstlgroups in Table 1 on arrival using computer-generated
random allocation.

Table 1. Study design.?

Nominal dose Animals assigned
Test Group to animal
S (mg/kg/day) Male Female
1 Control 0 "5 5
2 Low 50 | 5 | 5
3 Mid 200 s 5
4 High | 1600 5 5

& Dose levels were selected based on the results of a preliminary study in which
rats were treated with MB 45897 by gavage at 0, 10, 50, 200 or
1000 mg/kg/day for 7 consecutive days. Clinical signs and body weights
were recorded. Rats in the 1000, 200, and 50 mg/kg/day saiivated
excessively throughout the treatment period. In addition, rats in the 1000
mg/kg/day treatment groups had reduced body weight gains. Based on these
results, dose levels of 50, 200 and 1000 mg/kg/day were selected for the
definitive study.

3. Treatment preparation

Prior to the initiation of treatment, batches of low and high concentrations (10.0 and
200 mg/mL) of MB 45897 were prepared in maize oil. To determine homogeneity, six
“aliquots were collected from locations evenly spaced throughout each bulk
pteparation. To determine stability, samples of each solution were stored at room
temperature and duplicate aliquots were analyzed after 24 or 48 hours of storage.

Dosing solutions were prepared fresh daily by diluting appropriate amotmts of MB
45897 to yield solution concentrations of 10.0, 40.0, and 200.0 mg/mL..| The test

solutions were administered daily by gavage. Rats were given a cons
volume of 5 mL/kg body weight. Rats in the control group were given a similar
volume of untreated maize oil. Doses were adjusted daily to reflect body weight
changes, and were administered at a similar time each day. To confirm the

4
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concentration of MB 45897 in the treatment solutions used in the study, duplicate
samples of each formulation prepared on Days 1 and 25 of treatment were analyzed.

esults:
Homogeneity:
10.0 mg/mL: 93.7-95.7% of nominal (mean 94.6%)
200 mg/mL: 97.0-101% of nominal (mean 99.0%) .
Stability analysis (storage at 21 C):
10.0 mg/mL:
0 hours: 94.6% of nominal
24 hours: 88.9-94.0% of nominal .
48 hours: 92.5-94.6% of nominat
200 mg/mi.:
0 hours: 99.0% of nominal
24 hours: 97.5-100% of nominal
48 hours: 98.8% of nominal
Concentration analysis (weeks 1 and 4):
10 mg/mL: 91.4 and 86.7% of nominal
40 mg/mL: 100 and 93.8% of nominal
200 mg/mlL: 100 and 99.0% of nominal

The analytical data indicated that the mixing procedure was adequate and that the
variance between nominal and actual dosage to the animals was acceptable.

4. Statistics

.Mean body weight changes, hematology and blood chemistry parameters were
analyzed using Student's t-tests using a pooled variance. Organ weights were tested
for homogeneity of variance using Bartlett's test. If variance was homogencous,
Behren's-Fisher test was used for pairwise comparison. If variance was heterogeneous,
data were analyzed using Dunnett's test. Macroscopic and microscopic
histopathological changes were analyzed using Fisher's Exact Probability Test. All
tests were conducted at the two-tailed level. Confidence intervals were 0.1, 1, and 5%
for the Student's t-test, and 1 and 5% for all other tests.

C. METHODS
1. Observations

Animals were observed once daily for mortality and moribundity. Immediately before
and after dosing (twice daily), animals were checked for systemic toxicity or ill-health;
a third check for systemic toxicity or ill-heaith was performed on all full work days.
Animals were given a detailed physical examination including palpation each week.

5
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2. Body weight

Each animal was weighed on the day of treatment and twice Weekly throughout the
treatment period.

3. Food consumption and food efficiency

Food consumption by each group of rats was determined weekly during treatment by
measuring the amount of food given and the amount of food remaining in the hopper,
and combining the total amount with an estimate of the amount of food scattered.
Food consumption was reported as g food/animal/week. Weekly mean food
conversion ratios for each group were calculated using the formula:

[food consumption {g/week) + body weight gain (g/weck)]

It was stated that food conversion ratios for treatment week 4 were not|presented due
to the disturbance in food consumption during routine blood sample collection.

4. Ophthalmoscopic examination
Ophthalmoscopic examinations were not conducted during the study.

5. Blood

Blood was collected from the retro-orbital sinus of each animal after 4 Weeks of
treatment. The blood samples were collected following overnight food withdrawal.

The CHECKED (X) hematology and clinical blood chemistry parameters were
examined. '

a. Hematology

Hematocrit (HCT)

X X | Leukocyte differential count

X | Hemoglobin (HGB) X 1 Mean corpuscular HGB (MCH)

X 1 Leukocyte count (WBC) X 1 Mean corpusc. HGB cone.(MCHC)
X | Erythrocyte count (RBC) X | Mean corpuse. volume (MCV)

X 1 Platelet count

Blood clotting measurements
{Thromboplastin time) i
(Clotting time)
(Prothrombin time)
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b. Clinical Chemistry

4-\:Veel~< Oral Toxicity (N/A)

ELECTROLYTES
Calcium !
X ' Chloride
Iron -
Magnesium
Phosphorus
Potassium
Sodium

P

ENZYMES

P S R RS

Alkaline phosphatase (AP)

Cholinesterase

Creatine phosphokinase

Lactic acid dehydrogenase (L.DH)

X | Serum alanine aminotransferase  (also ALT,

! SGPT) !

X | Serum aspartate aminotransferase  (also AST, -
SGOT) :

Gamma ghutamy] transferase (GGT) !

! OTHER

Albumin

Blood creatinine
Bloed urea nitrogen
Totat Cholesterol
Globulins

Glucose -
Phospholipids

Protein ¢lectrophoresis
Total bilirubin

Total serum protein (TP)
A/G Ratio

6. Unnalysis

Urinalysis was not performed during the study.

7. Sacrifice and Pathology

Animals were killed by carbon dioxide asphyxiation. The bodies were subjected to

~ gross pathological examination. The adrenals, heart, kidneys, liver, spleen, and testes
were collected for histological examination. In addition, the adrenals, kidneys, liver,
and testes were weighed. Samples were also taken of all macroscopic abnormalities.

. IL RESULTS

A. Observations

1. Moitality - No animals died prematurely.

2. Clinical Signs - Post-dose excessive salivation was observed in all treatdd rats
(5/sex/group); the onset of occurrence was concentration-dependent. Salivation was

7
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observed daily on days 2-28 in the 1000 mg/kg/day treatment groups;

Oral Toxicity (N/A)

days 3-28 in the

200 mg/kg/day treatment groups; and days 8-28 in the 50 mg/kg/day group (days 8-15,

males; days 8-28 females). In the 1000 mg/kg/day treatment groups,
hunched posture on days 8, 9, 11, and 12, were underactive on days 8-
staggering gaits on day 8. ln addition, hair loss was observed in 4-5 1
females on days 3-28. In the 200 mg/kg/day treatment groups, hunche
observed in all males (5/5) on days 8, 11, and 12, and in all females (5
and 12. No other differences in clinical signs were observed between
‘treatment and control groups.

B. Body weight and weight gain

11 rats had

13, and had
rales and 2-3
:d posture was
Syon days 11
any of the

Body weight gains for the male 1000 mg/kg/day treatment group were 16%(p<0.01)
lower than the control weight gains after 4 wecks of treatment. Body weights and body
weight gains for the male 50 and 200 mg/kg/day treatment groups were similar to the
controls. Body weight gains for the 50, 200 and 100 mg/kg/day female tr¢atment groups,
respectively were 16, 12 and 16% lower (p<0.01; 14-19 g) than the control gains after 4

weeks (Table 2). :
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Table 2. Mean body weights and body weight gains (g)
of rats before and after treatment with MB 458972

Body weight 4-Week body weight gain
Treatment rate (2
mg/ka/da ‘
( g/kg/ Y) o 4 Total (g) % of

Week Weeks Control gain

50 121 325 204 0
200 12 316 195 -4
1000 126 27 | 171 16

ARSI

0 118 234 116 —
50 109 206 97*+ -16
200 114 216 102* -12
1000 119 217 98** -16

2 Data obtained from Table 2, pages 29 and 30, in the study report.

*  Statistically different from the control, p<0.05.
** Statistically different from the control, p<0.01.

C. Food consumption and food efficiency

Mean food consumption for all treatment groups was similar to the controls throughout
the study, ranging from 90 to 105% of the control values.

were 8-23% higher than the controls, and for the male 50 and 200 mg/kg/day treatment
groups were similar to the controls. Weekly food conversion ratios for all female
treatment groups were variable; the overall mean (weeks 1-3) was 12% higher for the 50
and 200 mg/kg/day treatment groups, and 17% higher for the 1000 mg/kg/day treatment
group compared to the controls.

Weekly food conversion ratios (weeks 1-3) for the male 1000 ing/kg/day trgatment group

D. Ophthalmoscopic examination
Ophthalmoscopic examinations were not conducted during the study.

E. Blood work

~




M&B 45897 (Intermediate of Fipronif) 4-Wee|*

1. Hematology - The 1000 mg/kg/day treatment group males and females
concentrations 7 and 10% (p<0.05 or 0.001) lower, respectively, comg
controls (Table 3). The 1000 mg/kg/day group females also had 6-7%

Oral Toxicity (N/A)

had hemogiobin

vared to the

(p<0.05) lower

hematocrits and RBC counts relative to the controls. No other differences in any of
the treatment groups were considered toxicologically or biologically significant.

Table 3. Hemoglobin, hematocrits, and RBC counts of male and female rats after 4

weeks of treatment with MB 45897.2

Test
Group Hematocrit(>e) | Hemoglobin RBC
(mg/kg/day) (g%) © (mil/em?)

. 50 _ 45 14.9 7.60

200 46 15.2 . 7.74

0 43 146 7.47
50 43 14.9 170
200 43 14.8 7.69
1000 40* 13.1%* 6.99*

a

Data obtained from Table 4, pages 32 and 33, in the study report.
*  Statistically different from the control, p<0.05. '
** Statistically different from the control, p<0.001.

2. Clinical Chemistry - In the 1000 mg/kg/day treatment groups, total plasma protein
levels in males and females were 19 and 10% (each at p<0.001) higher, respectively,
‘and alanine aminotransferase (ALAT) activity in females was 48% (p<0.05) higher
compared to the controls. In the 200 mg/kg/day treatment groups, total plasma protein
levels in males were increased 9% (p<0.01) compared to the controls. No other
differences in any of the treatment groups were considered to be treatment-related or

biologically significant.
F. Urinalysis
Urinalysis was not performed during the study.

10
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G. Sacrifice and Pathology

1. Organ weight - Both sexes in the 1000 mg/kg/day treatment groups had increased
(p<0.01) absolute and relative (organ weight/body weight) liver weights compared to
the controls (Table 4). Absolute liver weights for males and females were 32 and 58%
higher, respectively, and corresponding relative liver weights were 53 and 70% higher
than the control liver weights.

Table 4. Mean absolute (g) and relative (organ weight/body weight x 100) liver
_ weights of rats following 4 weeks of treatment with MB 458972

Treatinent Liver

rate
(mg/kg/day) Absolute Relative

SV I T ————

0 _ 12.1 3.83
50 13.3 . 424
200 | 12.8 4.31

0 8.8 _ 3.97
50 8.4 4.24
200 - 8.7 4.28
1000 13.9% 6.76*

#  Data obtained from Tables 6A and 6B, pages 36 and 37, in the study
report. .
* Statistically different from the control, p<0.01.

- 2. Gross pathology

No treatment-related gross postmortem differences were observed between treated
and control rats.

3. Microscopic pathology

11
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a) Non-neoplastic - Periacinar hypertrophy with cytoplasmic vacuolation was
observed in the livers of 3/5 males in the 1000 mg/kg/day treatment group. No
females exhibited hepatocytic hypertrophy.

No other treatment-related postmortem differences were observed between rats in
the treated and the control groups. All other abnormahtles appeared to occur
randomly and sporadically in all study groups

b) Neoplastic - No neoplastic tissue was observed in any treated or control rats.

III. DISCUSSION

A. Investigator's Conclusions

The study author concluded that slightly lower RBC counts and hematocrits and slightly
increased ALAT activities in the 1000 mg/kg/day treatment groups were the only
treatment-related effects observed. It was concluded that no toxicologically significant
functional disturbance or morphological change occurred at dose levels

<1000 mg/kg/day. The NOEL was reported to be 200 mg/kg/day.

B. Reviewer's Discussion

We disagree with the study author and believe that the LOEL for this study is 200
mg/kg/day and that the NOEL . should be 50 mg/kg/day, based on clinical signs
observed in the 200 mg/kg/day treatment groups that appear to be treatment-related.

At the 200 mg/kg/day treatment level, hunched posture was observed in all rats on
several study days, in addition to salivation during days 2-28. That this behavior is
treatment-related is supported by similar findings at the highest dose level of 1000
mg/kg/day. No 50 mg/kg/day or control rats exhibited hunched posture. Although
increased total plasma protein levels in males (p<<0.01; 9%) cannot be unquestionably
attributed to treatment in the absence of corroborative findings, this conclusion is
supported by increased total protein levels observed in the 1000 mg/kg/day group
animals. In addition to hunched posture and salivation, the 1000 mg/kg/day group rats
exhibited hair loss, underactivity, and staggering gait. Both sexes had increased
absolute liver weights (males, 32%; females, 58 %) and relative liver weights (males,
53%; females, 70%), and the livers of 3/5 males exhibited periacinar hypertrophy with
cytoplasmic vacuolation. Both sexes had reduced body weight gains (p <0.01; each
16%}, and females were slightly anemic. In both sexes, increased total plasma protein
levels (males, 19%; females, 10%), and in females, increased ALAT activity (48%)
were possibly indicative of liver damage.

1z
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At the lowest dose level of 50 mg/kg/day, excessive salivation was the pnly effect that
could be considered treatment-related. Excessive salivation may have been a response
to the test substance's irritant properties that increased in severity with fncreasing
concentration and/or a response to dosing. The onset of occurrence was concentration-
dependent, with initial observations of excessive salivation on day 2 in the

1000 mg/kg/day group rats, day 3 in the 200 mg/kg/day group rats, and day 8 in the 50
mg/kg/day group rats, The fact that salivation occurred earliest at the highest dose
level and later at the lowest dose level could also indicate an irritant response rather
than a toxic reaction to the test substance.

The decreased body weights in the female treatment groups were not clearly treatment-
related since the decreases were not concentration-dependent, and body weights for the
corresponding male treatment groups were similar to the conirol weights. All control
females had high body weights and ail treated females had low body weijghts.
Therefore, the control female body weights may be an aberration.
The data demonstrate that this intermediate of fipronil is clearly much less toxic than
the parent compound or MB 46513, the photodegradate of fipronil.
IV. STUDY DEFICIENCIES

No scientific or guideline deficiencies were noted in this study.

13
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trifluoromethyl)phenyl] -1H-

rm Reverse
wgrochimie,
ory Report
44262822,

Baizet, BP

In initial and repeat plate incorporation and

ity assays
00, TA102,
.) in DMSO
mammalian
absence of
activation

Cytotoxicity was
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1. MATERIALS AND METHODS
A. MATERIALS

1. Test Material: MB45897
Description: Beilge powder
Lot/Batch #: 94 3026
Purity: 99.7%
Stability of compound: Not provided
CAS #: 120068-79-3
Structure:

Cl &)

CFy

Vehicle used: Dimethyl sulfoxide (DMSQC) _
Other comments: The test article was .stored at room
temperature in a light-resistant container.

2. Control Materials
Negative: Vehicle gerved as negative control
Vehicle/final concentration: DMSC/0.1 ml/plate

Pogitive:
Nonactivation:
2-Nitrofluorene 1 ug/plate S. typhimurium TA9S8
9-Amincacyridine B 50 ug/plate §. typhimurium TA1537
Seodium azide 1 ug/plate. S. typhimurium TAL100 and TA1535
Cumene hydroperoxide 200 pg/plate 5. typhimurium TA102
Activation:
2-Aminoanthracene 2 pg/plate S. typhimurium TA98, TAl0O,
TA1535, and TA1537
2-Amincanthracene 5 ug/plate S, typhimurium TALl02
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3. Metabolic Ac¢tivation
5-9 wasg derived from:
| ¥ 1 |
X ! Arocleor 1254 X ! Induced ‘ X ! Rat X VYLiver
The 89 mix was prepared immediately prior fo use and
contained: S$-9 fraction (10%, v/v}, MgCl, (8 mM), KCl
(33 mM), NADP (4 mM), glucose-6-phosphate (b mM), and
godium phosphate buffer (100 mM). The f£inal concentration
of 89 in culture was approximately 2%. '
4. Test organisms-
S. typhimurium strains:
TA97 X TRO3 TALO0 X TALG2
TA104 TA1535 | X TAL537 TA1588
Properly maintained? Yes
Checked for appropriate genetic markers (rfa mutation, R
factor)? Yes
5. Test compound copncentrations used

Preliminary cvtotoxicity test
Nine dose levels (1, 10, 50,

160,

250, 500, 1,000, 2,500,

and 5,000 pg/plate) were evaluated in duplicate with strain
TAL00 in both the presence and absence of 89 activation.

The assay
positive controls.

Mutagenicity assavs
First Mutagenicity test:

included duplicate wvehicle controls

and no

Experiment 1: 100, 250, 500, 1,000, and 2,500 ug/plate
(+S9) ‘
Experiment 2: 25, 50, 100, 2508, 500, 1,000, and 2,500
pug/plate (-89) and 160, 250, %00, 1,000,
cand 2,500 ug/plate (+89)

Second Mutagenicity test:

Included a pre-incubsgtion step.

Experiment 1: 50, 100, 250, 550G, 1,000, |and 2,500
ug/plate (-89) and 1060, 250, 500, 1,000,
and 2,500 pg/plate (+59) '

Experiment 2: 12.5, 25, 50, 100, 250, 500, 0,000, and
2,500 pug/plate (-89) and 25, 50, 100, 250,
500, and 1,000 pg/plate (+89) ‘

The assays included positive and vehicle cgntrols in

triplicate.
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B.

TEST PERFORMANCE

1.

Tyvpe of Salmonella assay

X standard plate test

* The second mutagenicity test included a liguid pre-incubation
step. ‘

Brotocol

Cultures of the tester strains were grown for 10 hours in
nutrient broth prior to plating. The stock cultures of
TA102 were supplemented with ampicillin (25 upg/mL) and
tetracycline (2 pug/mb). The test substance and the
positive controls (except sodium azide) were diluted in
DMSO to specified concentraticons; vehicle for sodium azide
wag ultrapure water. Bacteria (0.1 ml), test substance,
vehicle, or positive control (0.1 mL}, and 0.5 mL of 89 mix
{or sodium phosgsphate buffer for tests without metabolic
activation) were added to 2.0 mL melted top agar
(supplemented with 0.5 mM biotin and 0.5 mM histidine).
The mixture was mixed thoroughly and poured on plates
containing a layer of minimal agar medium. After the top
agar solidified, the plates were inverted and incubated at
37° C for 72 hours. For the liquid pre-incubation step in
the second mutagenicity assay, bacteria (0.1 mL), test
substance, vehicle, or positive control (0.1 mL), and

0.5 mL of S9 mix or sodium phosphate buffer were pre-
incubated at 37° C for 60 minutes pricr tec the addition of
the melted top agar (2.0 mL) and subsequent plating over
minimal agar and incubation at 37¢ C for 72 hours.

For the preliminary cytotoxicity assay, duplicate plates
were prepared for each dose, strain, and condition,
including duplicate wvehicle controls, but no positive
controls. For the mutagenicity-assays, triplicate plates
were prepared for each dose, strain, and condition,
including vehicle and positive controls. The plates were
evaluated for gross toxicity (reduction of background lawn
relactive to vehicle controls) and total revertant colony
numpers. Revertant colonies were counted by an automatic
colony counter.

Evaluation Criteria

(a) Assay validity: The assay was considered valid if the
following criteria were met: (i} the 89 mix and the
solution containing the highest concentration of the test
substance were not contaminated, (ii) the number of
revertantg in the vehicle controls were within the range of
provided  Thistorical controls,  (iii) the number of
revertants in the positive controls were in concordance
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IT.

activation using strain TA100.

with wvalues previously observed, (iv)
characteristics of the tester strains were conf

the

Gene Mutation (§84-2)

genetic
irmed, and

(v) overnight culture viabilitieg were within the range of

10°-10! bacteria/mL.

{b) Pogitive responge: The test material was|congidered
mutagenic 1f there was a reproducible, dose related
bioclogically significant increase in the |number of

revertants in =1 strain, with or without 89 a
Statistical methods could be used to aid in eval
test.

(c) Negative regponse: The test material was
- non-mutagenic if there was no biologically s
increase in the number of revertants in any sty
dose tested in two independent mutagenicity ass

REPORTED RESULTS

Analvtical determinations:

ctivation.
uating the

considered
ignificant
ain at any
ays.

Data regarding concentratlon and stablllty analysepg were not

prov1ded

Preliminary cyvtotoxicity asgsay

Nine concentrations of the test substance ranging
5,000 pg/plate were evaluated in duplicate with and
Cytotoxicity, axg
inhibition of bacterial lawn growth, was observed at
5,000 ug/plate (-89) and at 5,000 ug/plate (+89). Tesg

incorporation assay were conducted. The initial

conducted with 100-2500 upg/plate +/-359 and the repeat

performed with 25-2500 pug/plate -89 and 100-2500 ug/

The repeat trial was performed to insure that an

from 1 to
without 89
parent as
2,500 and
t material

precipitation occurred at 22,500 upg/plate (+S9).
- Mutagenicity assay
Plate incorporation tests: Two trials of the plate

trial was
trial was
plate +89.
adequate

number of noncytotoxic doses were evaluated with §. typhimurium

strainsg TA1535 and TALDD.
good agreement and indicated that the
insoluble at 2,500 upg/plate (+S9),

cytotoxic effect in strains TA153% and TAL00 at =100
-89,

test ar

and was cytotoxic for all strains at 2,500 ug/plate

Results from both trials were in

ricie was

induced a reproducible

0 ug/plate
-89,

and for the majority of the strains at 2,500 ug/plate +S9.

There was, however,
mutagenic response

absence of 8% activation. 8light increases (1.3-to
in revertant colonies of strain TAl02 were seen at 25
pg/plate +S9 (initial trial). However, the increase

ne indication that MB45897

induced a

in any strain either in the presence or

1.4-fold}
0 to 1,0GC0
8 were not

reproducible and the concurrent revertant colony count for DMSO

(289) was Dbelow the historical contrecl range

383-500}.
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ITIT.

Iv.

Results of the initial and repeat experiments for the plate
incorporation assgay are presented as Attachment I to thig DER
(Study Report, Legend and Tables 3.3-3.6 and 4.3-4.6 pp. 28,
34, 35, 38, and 39).

Pre-incubation tests: Doses of 50-2500 pg/plate -89 or 100-

2500 pg/plate +89 (initial trial) or 12.5-2500 pug/plate -S9 or
25-1000 pg/plate +S9 (repeat trial) were investigated using the
preincubation modification to the standard assay. The repeat
trial was undertaken to ensure that a sufficient number of
noncytotoxic concentrations of the test material were assaved.
As expected, MB45897 was more cytotoxic under pre-incubation
conditionsg, causing a thinning of the background lawn of growth
and a decrease in revertant colonies of strains TAl535 and
TA100 at =250 pug/plate -8S9. Cytotoxicity was apparent for all
stains at the highest nonactivated dose tested (2,500 pug/plate)
anid at =1,000 pg/plate +89. In agreement with the findings
from the plate incorporation assay, however, MB45897 was hot
mutagenic. Results of the initial and repeat experiments of
the pre-incubaticon assay are presented as Attachment I1II to this
DER (Study Report, Tables 5.3-5.6 and 6.3-6.6 pp. 42, 43, 46,
and 47) . '

Under all conditions, the positive control substances induced
marked increases 1in revertant colonies in their respective
strains.

DISCUSSION/CONCLUSIONS

Investigator's Conclusiong: The study author concluded that,
under the conditions of this study, MB45897 was not mutagenic
in S. typhimurium straing TA98, TAl00, TAl535, TAl1537, and
TA102 with or without wetabolic activation.

Reviewer’s Digcusgsion: The reviewers agree with the study

author’s conclusions that MB45897 was assayed over an
appropriate dose range as 1t was tested to cytotoxic
concentraticns (22,500 ug/plate +/-59) with five §. typhimurium
strains and failed to induce a genotoxic response. The
sensitivity of the test sgystem to detect mutagenesis was
adequately demonstrated by the response obtained with the
nonactivated and S9-activated positive controls. The study is,
therefore, classified as acceptable.

STUDY DEFICIENCIES: Data on the analysis of dose formulations
for actual concentration and stability were not submitted.
These deficiencies do not alter the conclusions of this review
because cytotoxicity was observed.
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PYRAZOLE / MB 45897 / RPA 097920 INTERMEDIATE OF FIPRONIL (MB 46030}
SALMONELLA TYPHIMURIUM REVERSE MUTATION ASSAY (AMES TEST)

oo

N.R.

S.D.

LEGENDS

Slight to moderate thinning of the bacterial background lawn
Extreme thinning of the bacterial background lawn

Extreme thinning of the bacterial background lawn with
formation making the reading of the plate difficult

Presence of noticeable macroscopic precipitate on the plate
Large amount of macroscopic precipitate on the plate making
of the plate difficult
Contaminated plate
Plate unreadable
No result obtained
Standard deviation

microcolon}r

the reading

SA 95345
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3.3- Mean number of revertant colonies recorded in the absence of a mammalian

metabohc activation system

Tab.- 3 @

CONCENTRATION OF TEST SUBSTANCE (pg/plate

Solvent Positive

STRAIN controls 106 - 250 500 1000 2500 controls
TA98 36 33 - 36 43 41 24 ad 290
s5.D. 2.9 55 55 3.0 446 . 7.9 242
TA100 144 140 136 120 a 132 a N.R. o«d 596
s5.D. 3.1 5.2 3.8 17.1 144 22.3
TA1535 12 13 8 §a 13 a 10 bd 429
5.D. 3.2 0.6 2.6 3.1 1.5 3.5 - 4.0
TA1537 17 13 18 : 16 10 6 bd 633
5.D. 2.5 2.1 4.5 - 1.5 2.6 2.0 167.3
TA102 377 409 277 319 310 343 ad | 1158
S.D. | 303 9.5 25.0 5.5 9.5 48.7 264.1

3.4 - “R” ratio calculated from numbers of revertant colonies recorded in the absence

of a mammalian metabolic activation system

CONCENTRATION OF TEST SUBSTANCE (ug/plate)
STRAIN 100 250 500 1000 2500
TA98 [ 0.92 _1.00 1.19 1.14 0.67
TA100 | 097 | 094 | 083 [ 092 | NR
TA1535 | 1.08 { 067 | 067 | 1.08 | 0.83
TA1537 © | 076 | 106 | 094 | 05 | 035
TA102 | 108 | 073 ' | 085 [ 08 | 091

Positive controls: 2-nitrofluorene 1 pg/plate (TA98);
sodium azide ‘1 pg/plate (TA100 and TA1535);
9-aminoacridine 50 yg/plate (TA1537);
cumene hydroperoxyde 200 png/plate (TA102),

SA. 95345
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3.5- Mean number of revertant colonies recorded in the presence of a mammalian

metabolic activation system (S9 mix)

Tab. 3 @

CONCENTRATION OF TEST SUBSTANCE (g /piate}
Solvent ) Positive
STRAIN controls 100 250 500 1 Q00 2500 controls
TAS8 39 46 37 41 39 40 ad. | 1056
S.D. 8.5 5.8 5.3 15.6 4.7 10.1 36.9
TA100 161 160 171 165 153 125 bd | 1229
s.D. | 276 9.1 15.6 87 9.1 7.8 179.1
TA1535 16 14 15 10 9 8 i 164
$.D.{1 15 2.3 2.3 2.6 5.5 1.0 23.5
TA1537 - 22 22 18 17 12 13 ad 79
s.D.| 17 3.2 3.1 15 2.0 1.2 15.1
TA102 289 277 376 401 412 370 d | 1028
s.D.{ 176 21.7 16.0 20.8 - 31.0 31.8 158.1

3.6- “R” ratio calculated from numbers of revertant colonies recorded in the presence

of a mammalian metabohc activation system (S9 mix)

CONCENTRATION OF TEST SUBSTANCE {ug/plate)

STRAIN 100 250 500 1000 2500
TA98 118 0.95 1.05 1.00 103
“TA100 0.99 1.06 | 102 0.95 0.80
TA1535 0.88 094 | 063 0.56 0.50
TA1537 1.00 082 | o.ﬁ 0.55 0.59
TA102 0.96 130 [ 1.39 1.43 1.28

Positive control: 2-aminoanthracene 2 pg/plate (TA98, TA100, TA1535, TA1.537) and 5 pg/plate (TA102).

SA 93345
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4.3 - Mean number of revertant celonies recorded in the absence of

metabolic activation system

f a mammalian

'

Tab.4 @

4.4~ “R” ratio calculated from numbers of revertant colonies recorded

of a mammalian metabolic activation system

CONCENTRATION OF TEST SUBSTANCE (ug/plate)

Solvent Positive

STRAIN conirols 25 50 100 250 500 1000 2500 conitrols
TA98 19 23 26 26 - 25 24 26 32 ad 250
s5.D. 31 0.6 6.0 5.1 3.0 4.0 5.2 5.0 42.9
TAL00 130 133 120 128 131 117 158 a 107 bd 538
5.D.| 164 9.8 17.2 21.0 155 3.2 5.1 7 55.8
TA1535 15 18 i7 16 14 17 13 a 13 bd 477
S.D. 36 10.1 6.7 4.4 6.0 5.6 2.5 4.9 31.3
"TA1537 1 10 iz 13 10 12 15 a B b 230
s.D. 4.4 1.2 4.2 1.7 3.1 2.5 35 35 78.0
TA102 314 322 333 331 360 341 312 345 ad | 1183
s.D. 5.5 7.0 25.0 10.4 8.3 1£.7 11.0 18.9 84.2

in the absence

CONCENTRATION OF TEST SUBSTANCE (ng/ platJ‘;)
STRAIN 25 '50. - 100 250 500 1000 2500
_TA98 1.21 1.37 1.37 1.32 1.26 1.37 1.68
TA100 7102 1 o092 | 098 | 101 | 080 | 122 | 0.8
TA1535 | 120 | 113 | 107 | 093 | 113 | 087 | 0.87
TA1537 | 091 | 109 | 118 ] 091 | 1.09 | 136| | 073
TAL02 { 103 | 106 | 305 ] 115 | 109 | 099 | | 110

Positive controls: 2-nitrofluorene 1 pug/plate (TA98);

sodium azide 1 pgfplate (TA100 and TA1535);
9-aminoacridine 50 ug/plate (TA1537);
cumene hydroperoxyde 200 pg/plate {TA102).
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metabolic activation system (S9 mix)

Tab. 4

4.5- Mean number of revertant colonies recorded in the presence of a mammalian

CONCENTRATION OF TEST SUBSTANCE (ng/plate
Solvent Positive
STRAIN conirols 100 250 500 1000 2500 controis
TA98 3 37 37 40 42 39d 2134
5.D. 55 7.8 - 6.6 9.8 8.9 5.1 161.0.
TA100 135 126 147 133 135 126 ad | 1885
s.D. 5.0 6.0 13.9 9.6 7.2 9.6 160.6
TA1535 11 10 12 9 15 10 ad 233
s5.D. 3.6 0.6 4.2 1.5 1.2 0.6 11.8
TA1537 10 15 16 12 14 8 ad 193
s.D. 2.0 4.0 1.7 4.2 4.7 2.1 19.7
TA102 351 365 389 338 371 364 d 1124
S.D. ] 353 19.7 22.5 124 27.6 33.2 234.0

4.6 - “R” ratio calculated from numbers of revertant colonies recorded in|

of a mammalian metabolic activation system (S9 mix)

the presence

CONCENTRATION OF TEST SUBSTANCE (utg/plate)

STRAIN 100 250 500 1000 2500
TA98 1.09 1.09 1.18 1.24 1.15
TA100 093 | 109 [ 099 1.00 | 093
TA1535 091 | 109 | 082 136 | 091
TA1537 150 | 1.60 | 1.20 1.40 l[ 0.80
TA102 1.04 | 111 ] 0.9 1.06 ‘_{ 1.04

SA 95345
Page 39
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Tab.5
5.3 - Mean number of revertant colonies recorded in the absence of 3 mammalian
metabolic activation system
CONCENTRATION OF TEST SUBSTANCE (jig/ plate)
Solvent Positive
STRAIN controls 50 100 250 500 1000 2500 contrals
TA9S 37 31 27 34 2 38 N.R] e 310
s.0.| 67 35 2.5 7.2 9.6 8.5 8.0
TA100 147 147 143 133a | NR. ¢ 94 b | N.R| be 556
s.D.| 130 20.9 8.7 12.1 12.8 , 215
TA1535 13 11 17 10 N.R. ¢ 12b [ N.R|be 455
s.D.| 12 3.2 4.0 47 1.0 64.6
TA1537 16 15 i3 12 a 4b 8b | N.R| be 339
s.D. 2.6 6.1 44" 2.0 0.0 1.0 160.5
TA102 302 304 303 319 324 b 353 N.R]e | 1067
s.D.| 165 8.7 6.7 2.3 127 18.8 223.2
5.4 - “R” ratio calculated from numbers of revertant colonies recorded in the absence
of a mammalian metabolic activation system
CONCENTRATION. OF TEST SUBSTANCE (ug/plate)
STRAIN 50 100 250 500 1000 2500
TA98 0.84 0.73 0.92 0.59 1.03 N.R
TA100 | 1.00 097 | 090 [ N.R. 064 | NK
TAI535 | 0.85 131 | 077 | NR 092 1 NR
TA1537 | 094 081 | 075 [ 025 “050 | NR
TA102 { 1.01 100 | 106 | 1.07 117 | N.R

Positive controls: 2-nitrofluorene 1 pg/plate (TA98);
sodium azide 1 pgfplate (TA100 and TA1535);
9-aminoacridine 50 pg/plate (TA1537);
cumene hydroperoxyde 200 pg/plate (TA102).

SA 95345
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5.5- Mean number of revertant colonies recorded in the presence o

metabolic activation system (§9 mix)

Tab.5

f 2 mammalian

CONCENTRATION OF TEST SUBSTANCE (ng/plate}

Solvent Positive

STRAIN controls 100 250 500 1000 2500 controls
TASE 36 43 - 35 45 34 bd{ N.R.be | 1333
s.D. 2.6 3.6 6.6 13.5 11.8 §2.9
TAIOD 126 134 143 136 a 108 bd | N.R. be 1138
s.D.} 234 8.5 18.7 5.9 10.5 203.2
TA1535 9 9 10 9 a 10 bd 10d | 201
£D. 1.5 - 3.8 2.6 3.6 4.0 6.0 40.7
TA1537 18 i6 13 13 8 bd 10 bd 150
s.D. 3.1 2.3 5.6 2.3 4.0 - 2.1 67.9
TA102 412 455 449 446 437 a N.R. e 847
§.D. 6.5 214 40.2 14.0 9.2 - 89.0

5.6 - “R” ratio calculated from numbers of revertant colonies recorded ;

of a mammalian metabolic activation system (59 mix)

In the presence

CONCENTRATION OF TEST SUBSTANCE (ug/piat

e)
STRAIN 100 250 500 1000 2500
TA98 1.19 0.97 1.25 0.94 N.R.
TA100 1.06 113 | 1.08 0.86 | N.R.
TA1535 1.00 111 ] 1.00 111 | 111
TA1537 0.89 072 | 072 044 | 056
TA102 1.10 1.09 | 1.08 1.06 | N.R.

Positive control: 2-aminoanthracene 2 ug/plate (TA98, TA100, TA1535, TA1537) and 5 |

SA 95345
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6.3 - Mean number of revertant colonies recorded in the absence of

metabolic activation system

Tab.6 .

2 mammalian

CONCENTRATION OF TEST SUBSTANCE (ug/plate)

Solvent Positive

STRAIN| controls 125 25 30 100 250 500 1000 2500 controls
TA9Y8E 26 26 25 30 25 30 i0b. i4bd 26 ad 283
5.D. 2.9 2.1 5.5 6.1 11.3 2.5 2.5 4.2 6.5 18.8
TA100 98 106 113 107 . 105 71a 7b a2b N.R.be 474
5.D. 3.6 5.9 156 13.6 8.1 6.1 3.2 0.0 ' 18.9
TA1535 10 10 12 13 "12 8 a N.R. ¢ 8b N.R. be 442
5.D. 2.9 3.6 2.0 0.6 2.1 8.5 : 1.7 225
TA1537 11 i3 14 15 12 7a N.R. ¢ 8b N.R. be 700
s.D. 2.5 1.5 3.2 2.5 2.6 3.0 4.0 191.4

TA102 320 g2 318 360 289 293 285a 319 N.R. ae 1221 a

§.D. 19.7 19.3 3.2 39.1 21.0 6.7 74 242 15.6

6.4- “I" ratio calculated from numbers of revertant colonies recorded
of a mammalian metabolic activation system

in the absence

CONCENTRATION OF TEST SUBSTANCE (ng/plate)

STRAIN| 125 25 50 100 250 500 1000 2500
TA98 1.00 0.96 1.15 0.96 1.15 0.38 0.54 1.00
TAmd [ 1.08 t 1.-15 {109 | 107 § 072 | 007 0.63 N.R.
TA1535 | 1.00 | 120 | 130 | 120 | 080 [ N.R. 0.80 N.K.
TA1537 [ 118 | 127 | 136 | 1.09 | 064 *. N.R. 0.73 N.R.
TA102 | 094 [ 099 | 113 [ 090 | 092 | 0.89 1.00 N.R.

Positive controls:

2-nitrofiuorene 1 pg/plate (TA98);

sodium azide 1 pgfplate (TA100 and TA1535);

9-aminoacridine 50 pg/plate (TA1537);

cumene hydroperoxyde 200 ugfplate (TA102).
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6.5 - Mean number of revertant colonies recorded in the presence ¢

metabolic activation system (S9 mix)

Tab.6 @

f a mammalian

CONCENTRATION OF TEST SUBSTANCE (ug/plate)

: ‘Solvent Positive
STRAIN| controls 25 50 100 250 SO0 1000 _controls
TA98 28 3° 33 31 31 a8 26b 1226
5.D. 6.0 1.7 8.7 3.6 5.1 1.2 2.5 284
TA100 104 118 108 114 124 135 a &b 1045

5.D. 6.5 3.1 9.3 9.1 30.1 11.1 22.9 47.9
TA1535 11 15 11 1 8 11 7b 201
S.D. 2.6 2.5 7.2 2.6 1.0 0.6 0.6 26.6
TA1537 18 20 14 19 14 11 10b 114
5.D. 3.2 2.6 1.7 5.1 6.1 1.5 2.1 7.0
TA102 343 356 336 412 312 423 387 a 626
5.D. 21.0 116 35.2 48.0 12.6 19.5 43.1 25.2

6.6 - “R” ratio calculated from numbers of revertant colonies recorded

of a mammalian metabolic activation system (59 mix)

in the presence

CONCENTRATION OF TEST SUBSTANCE (ng/ plate)

STRAIN| - 25 50 100 250 500 1004
TAOS | 134 114 107 1.07 131 0.90

TAI00 J T 113 1.04 1.10 1.19 1.30 0.81
TA1535 { 1.36 1.00 1.00 0.73 1.00 0.64
TA1537 | 1.11 0.78 1.06 0.78 .0.61 0.56
TAT T 108 | 058 120 | 091 | 123 | 113

Positive control: 2-aminoanthracene 2 yg/plate (TA98, TA100, TA1535, TA1537) and 5 pg/plate (TA102).
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DATA EVALUATION RECORD

STUDY TYPE: Salmonella typhimurium mammalian activation gene
mutation assay

OPPTS NWumber: 8370.5265 : OFP Guideline Number: §84-2
DEP BARCODE: D237883 SUBMISSTON CODE: S524626

P.C. CODE: 129121 ' TOX. CHEM. NO.: None

TEST MATERIAL {(PURITY): MBR45897 (>95% a.i.)
SYNONYMS : None

CITATICN: Kennelly, J.C. (1988): .Study to Determine the
Ability of MB 45897 to Induce Mutation in Four
Histidine-Requiring Strains of Salmonella
Typhimurium. Microtest Research Limited, Heslington,
York, England. Laboratory Project ID/Report No.
MAB19/S, March 8, 1988. MRID 44262823, Unpublished

SPONSOR : May and Baker Ltd. Rainham Road South, Dagenham
Egsex, England

EXECUTIVE SUMMARY :

In a microbial mutagenicity assay (MRID 44262823), Salmonella
typhimurium strains TA98, TAL00, TA1535, and TAl527 were exposed
to MB45897 (>99% a.i.) in DMSO at concentrations of 8§, 40, 200,
1,000, and 5,000 ug/plate in the presence of mammallan metabolic
activation (+89); strain TAl00 was expoged at these same levels
in the absence of metabolic activation (-S9). Additionally,
strains TA%8, TA1535, and TAl537 were exposed at 4, 20, 100, 500,
and 2,500 ug/plate in the absence of activation. Preparations
for metabollc activation were made from Aroclor induced rat
livers.

MB45897 (=%9% a.1i.) was tested to the limit concentration of
5,000 ug/plate. Cytotoxicity was observed in the absence of
metabolic activation at 5,000 upg/plate in the TA100 strain and at
2,500 upg/plate in strains TA98, TA1535, and TA1537 and in the
presence of metabolic activation in strains TA98, TA1535, and
TA1537 at 5,000 pg/plate. The positive controls induced the
appropriate responses in the corresponding strains. There was no
evidence of induced mutant colonies over background.

This study is classified as acceptable and satisfies
the requirement for FIFRA Test Guideline 84-2 for in vitro
mutagenicity (bacterial reverse gene mutation) data.

1
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MB45897—Fipronii Metabolite Gene Mutation (§84-2)
I. MATERIALS AND METHODS
A. MATERIALS

i. Test Material: MB45897 ,
Degcription: Yellow brown powder
Lot/Batch #: 6 JJW 1887
Purity: =>99%%

Stability of compound: Not provided:
CAS #: 120068-37-3 ‘
Structure:

Cl Cl

CF,

Vehicle used: Dimethyl sulfoxide (DMSO)
Other comments: The test article was stored in the dark
at room temperature,

2. Control Materials
‘ Negative: Vehicle served as negative control
Vehicle/final concentration: DMS0O/0.1 mL/plate

Positive:
Nonractivation:
2-Nitrofluocrene : 50 ug/plate S. typhimurium TA98
9-Aminoacridine ) 50 ug/plate 5. typhimurium TB1537
Sodium azidé ' 2 pug/plate 5. typhimurium TA100 and
TA1535
Activation:
&, typhimurium
2-Amincanthracene 5 ug/plate TAY98 and TALQ0

3. Metabolic Activation
$-9 was derived from:

[ ’ .
X ' Aroclor 1254 X

! Induced X ! Rat X ! Liver
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The S9 mix contained: S-9 fraction (10%, v/v),| MgCl, (250
Mm), NADP (25 mg/Ml), glucose-6-phosphate (60 mg/mL}, and
phosphate buffer (500 mM), histidine (1 mg/mL)| D- blotln
(1 mg/mL; 1.0 ml, of the S9 mix was used per cullture
plate. The final concentration of $9 1n culture was
approximately 2.8%.

4, Tegt organisms

S. typhimurium strains:

TAS7 X TAS8 X TA100 TA102

TA104 X TA1535 X TA1537 TA1538

Properly maintained? Yes
Checked for appropriate genetic markers (rfa mutation, R
factor}? Yes

5., Test compcocund concentrations used

Preliminary cytotoxicity test
Five dose levelg (8, 40, 200, 1,000, and 5,000 ug/plate)
were evaluated in triplicate with strain TAL100 |in both
the presence and absence of 89 activation. The assay
included vehicle and pogitive controlg in guintuplicate.

Mutagenicity assay
The above preliminary cytotoxicity test (+59) with strain
TAL100 was also used to evaluate mutagenicity in that
strain. With strains TAS8, TA1535, and TAl537, five dose
levels (4, 20, 100, 500, and 2,500 pg/plate) ware
evaluated in the absence of S9 activation and [five dose
levels (8, 40, 200, 1,000, and 5000 ug/plate) were
evaluated in the presence of SS9 activation. All doses
were tested in triplicate. The assays included positive
and vehicle contrels in guintuplicate.

B. TEST PERFORMANCE

1. Type of Salmonella assav

X standard plate test

2. Prctocol
Cvernight cultures of the tester strains were grown in
nutrient broth prior to plating. The test substance and
the positive controls except godium azide) were| diluted
in DMSO to specified concentrations; solvent for sodium
azide was distilled water. Bacteria (0.1 mL}), rest
substance, vehicle, or pogsitive contreol (0.1 wmL), and 1.0

4
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IT.

mL of S9 mix added to 2.5 mL melted top agar. The
mixture was mixed thoroughly and poured on plates
containing a layer of minimal agar medium. After the top
agar solidified, the plates were inverted and incubated
at 37 C for =2 days. Triplicate plates were prepared for
each dose, strain, and condition. Vehicle and positive
controls were prepared in quintuplicate. The plates were
evaluated for gross toxicity (reduction of background
lawn relative to vehicle control) and total revertant
colony numbers. Revertant colonles were counted either
by an automatic colony counter or by hand.

3. Evaluation Criteria

(a) Assay validity: The assay was considered valid if
the following were met: (i) the number of revertants in
the vehicle controls were within the range of historical
controls; (ii) the positive controls produced unambiguous
increases in the number of revertants allowing for
discrimination between the different strains and an
active 89 fraction; and (iii) <5% of the plates were not
evaluated due to contamination or some other
unanticipated incident.

{(b) Positive regponsge: The test material was considered
mutagenic if (i) the assay was valid and {(ii) there was a
dose related, 2-3 fold increase in the number of
revertant numbers accompanled by significant F- statistics
(ANOVA and regression analysis} in =1 strain.

REPORTED RESULTS

Analvtical determinations:

Data regarding concentratlon and stability analyses were not
presented.

Preliminary cytotoxicity asgsay

Five dose levels of the test substance ranging from 8 to
5,000 ug/plate were evaluated in triplicate with .and without
89 activation using strain TA100. A slight inhibiticn of
growth was observed in the cultures treated at 5,000 pg/plate
in the absence of 89 activation. :

Mutagenicity assay

The results of the mutagenicity assay are presented as an
attachment to this DER (study report, Tables 1 and 2, pages
19 and 20). Five doses of the test substance rang¢ng from 4
toc 2,500 ug/plate were evaluated without S9 activation in
strains TAS8, TA1535, and TAl537. Five doseg ranging from 8
to 5,000 ug/plate were used tc evaluate strain TAL00 (+S9)
and the other three strains with $9 activation. There were no
significant differences in the number of revertant colonies
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Iv.

in any tester strain at any dose level/condition compared to
the vehicle controls. Cytotoxicity, apparent as inhibition
of growth and presence of microcolonies/or decrease in the
number of revertant colonies/plate, was observed in the
absence of metabolic activation at 5,000 pg/plate in the
TA100 strain and at 2,500 ug/plate in strains TAS8, TA1535,

cand TA1537 and in the presence of wmetabolic activation in

strains TA98, TA1535, and TAl1537 at 5,000 pg/plate. The
positive control substances induced marked increases in
revertant colonies in their respective strains.

DISCUSSION/CONCLUSIONS

Investigator’s Conclusions

The study author concluded that, under the conditionsg of this

study, MB45897 was not mutagenic in S. typhimurium strains
TAS98, TA100, TA153%, and TA157 with or without metabolic
activation.

Reviewer’s Discussiocn

The reviewers agree with the study author’s conclusions that
MB45897 was assayed over an appropriate dose range as it was
tested to the limit concentration with the S. typhimurium
strains and failed to induce a genotoxic response. The
sensitivity of the test system to detect mutagenesis was
adequately demonstrated by the response obtained with the
nonactivated and S9-activated positive controls. The study
ig classified as acceptable.

STUDY DEFICIENCIES

Data on the analysis of dose formulations for actual
concentration and stability were not submitted. These
deficiencies do not alter the conclusions of this review
because cytotoxicity was observed.



ATTACHMENT

THE FOLLOWING ATTACHMENT IS NOT BYAILABLE ELECTRONICALLY
SEE THE FILE COPY




Page 1§of 24

Study Number: MAB 19/S v.l
TABLE 1 M&B 45897
Mean trevertants/plate (+/- SD) for treatments in the absence of §-9
Treatment Strain
(ug/plate)
TA100 Other strains TAG8 TAIOQ TA1535 TAL1537
0 0 26.8 (6.5) 109.5 (7.0) 19.2 (2.2) 14.2 (3.1)
8 A 35.3 (12.9) 112.7 (20:8) 17.7 (8.6) "13.0 (ND)
40 20 29.3 (5.5) 113.3 (3.5) 24.7 (4.0 14.7 (6.1)
200 100 31.3 (10.0) | 110.0 (1.7) 45.3 (18.3) 15.7 (4.7)
1000 500 36.3 (4.9) 114.3 (17.9) 19.7 {9.0) 14.3 {2.9)5
5Q00 2500 14.3 (4.7)V 69.7 (29.1)S 22.0 (9.6)V T
Max. increase
over solvent
control l.4 1.0 2.4 1.1
Variance ratio HC - HNC NC NC
Max. correlartion
coefficient inc.
controls NC NC NC NC

Positive control

1405.6 (121.%)

753.8 (52.2)

609.8 {(41.0)

1520.8 (314.9)

Increase over
solvent
control

52.4

6.9

31.8

107.1

ND = not determined, less than three plates.

NC = not calculated, maximum increase in revertants less than twice (TA98,
TAl00) or three times (TA1535, TA1537) solvent control.

V = very thin background lawn and presence of microcolonies.

S = slight thinning of background lawn or presence of microcolonies.

T = toxic, ne revertant colonies observed.




PagelD of 24

Study Number: MAE 19/5

v.l
TABLE 2 M&B 45897
Mean revertants/plate (+/- SD) for treatments in the presence of 5-9
Treatment Strain
(ug/place)
TA98 TA100 TALIS535 TA1537
4] 35.2 (6.6) 145.5 (3.5) 20.2 (6.9} 19.0 (4.6)
8 33.0 (5.6) 116.7 (26.4) 17.7 (1.3) 12.3 (3.5)
4Q 37.3 (6.1) 129.0 (16.8) 18.7 (4.5 45.3 (17.8)
200 42.7 (7.5) 122.7 (15.4) 20.3 (2.5) 15.0 (4.4)
1000 34.3 (6-0) 145.7 (16.3) 19.3 (1.5} 14.7 (4.0
5000 5.7 (5.5)A 127.3 (22.8) 4.7 (2.1)A 3.0 (1.0)aA
Max. increase
over solvent
control 1.2 1.0 1.0 2.4
Variance ratio we NC NC NC
Max. correlation
coefficient inc.
controls NC . NC NC NC
Positive control 1148.8 (63.8)| 974.5 (98.1) NT NT
Increase over
solvent
control 32.6 6.7 NT NT
HC = not calculated, maximum increase in revertants less than twice (TA98,

TAl00) or three times (TA1535, TAl537) solvent control.

NT not tested.

o
I

absence of background lawn and presence of microcolonies.

—

[

W
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DATA EVALUATION RECORD

STUDY TYPE: In vitro mammalian chromosome aberrations in cultured
human lymphocytes

OPPTS Number: 870.5375 0PP Guideline Number: §84-2
DP BARCODE: D223789%9 _ SUBMISSION CODE: 524626
P.C. CCDE: 129121 ' TOX. CHEM. NO.: None
TEST MATERIAL ({(PURITY): MB45897 (Fipronil Metabolite; 99.7% a.i.)
SYﬁONYMS: Pyrézole; RPAQ097520; 5-amino-1-[2,6~dichloro-4-

(trifluoromethyl)phenyl] -1H-pyrazole-3-carbonitrile

CITATION: Johnson, A.L. (1995) Pyrazole/MB45897/RPA0%7920: An in

: vitro test for induction of chromosome damage:
Cytogenetic study in cultured human peripheral
lymphocytes. Pharmaco LSR Ltd. Eye Suffolk, England.
LSR 94/RHA534/1034, March 21, 1995. MRID 44262824.
Unpublisghed.

SPONSOR: Rh8ne Poulenc Agrochimie, Centre De Recherche 355, rue .
Dostoievski B.P. 153, S8Sophia Antipolis Cedex, France.

EXECUTIVE SUMMARY:

In a mammalian cell chromosome aberration assay (MRID 44262824),
cultured human lymphocytes were exposed to MB45897 (99.7% a.i.), in
dimethyl sulfoxide at concentrations of 50, 100, 200, 400, 500,
600, and 800 ug/mL with metabolic activation and 12.5, 25, 50, 75,
100, and 150 ug/mL without metabolic activation. Without -
metabolic activation, the cells were exposed continuously for 20 or
44 hours; with metabolic activation, the cells were exposed to
MB45897 for 3 hours and harvested 17 or 41 hours later.
- Preparations for metabolic activation were made from induced rat
livers. Positive controls (+S9) were included.

‘Precipitation of MB45897 was apparent in all cultures treated with
2400  ug/mL. Doses of 600 and 80C ug/mL +S9 were severely
cytotoxic. For the metaphase analysis, concentrations of 125 and
150 pg/mL -89 produced marked cytotoxicity, resulting in decreased
mean mitctic index {(MIs) of 74-81% compared to vehicle conirols.
In the first cytogenetic assay, there was a significant increase in
aberrant cell frequency compared to the vehicle control value in
cultures harvested 20 hour after exposure to 150 pg/mL -89, both

7 -
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when gaps were included and excluded (8.0% and 6.0%; 0.
the historical control range excluding gaps (0-5%)
exceeded. In the second cytogenetic assay, significan
in the aberrant cell freguency were noted at the 20-ho
of cultures dosed with 150 ug/mL -59, both when gaps we
and excluded (p<0.001) and at 125 ug/mL -89 at the 44-ho
both including (p<0.001) and excluding {(0.05>p>0.01)
values also exceeded the historical control ranges
gaps) and (0-5% without gaps). The data are, therefore,
of c¢lastogenic activity by MB45897 in the absence o]
activation. In the presence of 89 activation, a r
increase the number of polyploid cells was seen in th
group at the 20-hour sampling. A similar increase in pol
noted at 400 pg/mL {44-hour sampling).
induced the expected responses in the treated lymphocy

Under the conditions of the test, MB45897 appears to be
to human lymphocytes at cytotoxic concentrations (=125
and induces polyploidy at 400 upg/mL +S9.

This study is classified as Acceptable (Guideline) and
for

the requirement for FIFRA Test Guideline 84-2

cytogenetic mutagenicity data.

COMPL.IANCE: Signed and dated GLP,
Confidentiality provided

The posaitiy
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I.

MATERIALS AND METHODS

A, MATERIALS

1.

Test Material: MB458%87

Description: Belge powder

Lot/Batch #: 94 3026 DA 942

Purity: 99.7% a.i. .

Stability of compound: Not reported.
CAS #: 120068-79-3

Structure:

e cl

Cf

Solvent used: Dimethyl sulfoxide (DMSO)

Other comments: Tegt material was stored at ambient
temperature until use. Dosing solutions were not analyzed
for actual concentration.

Control Materials:

Negative: Vehicle control.

Solvent/final concentration: DMSO {10 ul/ml).

Positive: Nonactivation: Chlorambucil (2 pg/mL in ethanol)’
Activation: Cyclophosphamide (6 pug/mL in sterile water)

Activation: S9 derived from

X Aroclor 1254 X induced ' X rat X liver
___ phencbarbital ____ non-induced __ mouse ___ lung
_____ none ' . hamster _ other
___ other ___ other
The 39 mix was prepared by the study laboratory.

S9 mix composition: 39 fraction (15% wv/v), 1.65 M KC1,
MgCl,{0.4M), Na,HPO,-KH,PO, buffer pE 7.4 {(0.1M), glucose-
6 -phosphate (0.1M), NADP (0.1M) The final S9

concentration in the culture was 1.5% (v,v).

Test compound concentrations used: For the preliminary test
and the two cytogenetic tests, the cultures were gampled at 20
and 44 hours
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Preliminary toxiclty test:

Nonactivated and activated conditions: 7.04, 35.2, 176,
880, and 4400 pg/mL with 20- and 44-hour harvest times

First cytogenetic test:
20 _hour sampling interval

Nonactivated conditions: 25, 50, 100, and 150 pg/mL
Activated Conditions: 50, 100, 200, 400, 600, and 800 pg/mL

44 hour sampling interval
Nonactivated conditicns: 12.5, 25, 50, 75, 100, and 150 ug/wmL
Activated Conditions: 50, 100, 200, 400, 600, and 800 ug/mL

7 N

Second cytogenetic test:

20 hour sampling interval
Nonactivated conditions: 25, 50, 100, and 150 ug/mL
Activated Conditicns: 100, 200, 400, and 500 ug/nL

44 hour gampling interval
Nonactivated conditions: 100, 125, and 150 upg/mL
Activated Conditions: 400, 500, and 600 ug/ml

Test cells: Peripheral blood was obtained from a healthy,

non-smoking male volunteer. Whole blood was grown in RPMI
1640 medium (supplemented with 10% fetal c¢alf serum, 1%
heparin, and 0.4% penicillin/streptomycin) and

phytohemagglutinin to stimulate lymphocytes to divide.
Cultures were incubated for 48 hours .at 37° C prior to
treatment.

Properly maintained? Yes

B. TEST PERFORMANCE

1.

Preliminary Cytotoxicity Assay: Each 48-hour culture was
pelleted by  centrifugation and resuspended in medium
{(supplemented with 10% fetal calf serum, 1% heparin, and 0.4%
penicillin/streptomycin), "S-9 activation mix (10%, v/v), if
appropriate, = and test solution or solvent (1%, v/v).
Duplicate cultures were established for each treatment. The
highest level tested was determined by the limit of solubility
of the test compound in DMSO. Following an initial 3-hour
incubation at 37° C in a shaking water bath, nonactivated
cultures were placed in an incubator for the remainder of the
20 or 44 hour exposure period. Activaited cultures were washed
to remove test compound and S-92 mix. The cells were then
resuspended in medium (supplemented with 10% fetal calf serum,
1% heparin, and 0.4% penicillin/streptomycin) and incubated
for a further 17 or 41 hours. Cultures were harvested and

4
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slides prepared as described in Section B.2. The number of
metaphases observed per 1000 cells (mitotic index) in each
culture was determined.

2. Cytogenetic Assav:

a.

Cell treatment:

Cultures were grown and treated as described for the
preliminary toxiclty test, except that positive controls
were included.

Spindle inhibition
Inhibitor used/concentration: Colcemid (0.4 pg/mL)
Administration time: _3  hours (before cell harvest)

Cell harvest: } .
Cells exposed to test material, solvent, or positive
control were harvested 20 or 44 hours after initiation of
tLreatment. The cells were swollen with 0.56% KC1, and
fixed with methanol:glacial acetic acid (3:1, v/v).

Details of slide preparatjon: ‘

The cells suspended in fresh fixative were dropped
onto microscope slides and air-dried. The slides
were stained with Giemsa (1:10 1in Sorensen’s
buffer), air-dried and mounted in DPX. Twe slides

per culture in each group of the preliminary test

and four slides per culture for each group in the
cytogenetic tests were made.

Metaphase analysis

No. of cellg examined per dose: _200
Vehicle control: 200

Positive control: 200

Scored for structural: Yes
Scored for polyploidy: Yes
Coded prior to analysis: Yes

Evaluation criteria: No criteria were provided to evaluate
assay validity, a positive response or the biclogical
significance of the findings. Historical control data for
DM3Q without 89 activation were included in the study
report.

Statistical analysis: The frequency of aberrant metaphases
(with and without gaps) were evaluated for statistical .
sigrnificance at 0.05>p>0.01 or p<0.001 using the Fisher
Exact Probability Test and a one-sided test.
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REPORTED RESULTS: Precipitation of MB45897 occurred at
concentrations =400 pg/ml. : :

Preliminary cviotoxicity assay: Cytotoxicity was indicated by

reduced mitotic indices (MIs). MIs were not scored in
cultures treated with 880 ug/mL 1S9 (both sampling times)
because of a lack of cells. At the 20-hour sampling,

reductions in the mean MI compared to vehicle control values
of approximately 80 and 92% were recorded for cultures exposed
to 176 and 4400 pg/mL MB45897 -S$9, respectively. Under S9-
activated conditions (20-hr harvest), a 63% reduction in the

MI was observed at 4400 ug/mL. Few, 1if any cells were
recovered in cultures treated with 880 pg/mL +S9 or 176 or
4400 wpg/mL -S9 at the 44-hour sampling. No appreciable

reductions in the MI were observed at lower concentrations
(7.04 or 35.2 pg/mL -S9; 7.04-176 ug/mL +89). Based on these
regsults, concentrations of 150 upg/mL without $9 and 800 pg/mL
+59 were selected as the highest test levels for the initial
cytogenetic assay.

Cytogenetic assays:  The mean mitotic index and the freguency
of chromosomal aberrations were determined. The results of
the cytogenetic assays are presented as an attachment to this
DER (Study Report Tables 4 and 9, pages 37, 38, 49, and 50).

First cvtogenetic assav:

Nonactivated conditions: At the 20-hour sampling, reductions
in the mean MI compared to vehicle control of 26, 44, or 74%
were recorded for cultures exposed to nonactivated 50, 100, or
150 pg/mL MB45897, respectively. Accordingly, lymphocytes
treated with these nonactivated doses were analyzed for
chromosomal aberrations. As shown in Study Report Summary
Table 4, p.37, -the mean frequency of aberrant metaphases in
solvent control cultures was 2.5% including gaps (2.0%

excluding gaps); corresponding values for MB45897 treated
cultures were 3.5% (2.5%) at 50 ug/mL, 2.0% (1.5%) at 100
pg/ml, and 8.0% (6.0%) at 150 pg/mL. The response was

significant (p<0.05) at 150 pg/mL whether gaps were included
or excluded from the analysis. The mean freguency of aberrant
cells (6%) was also outside of the provided histcrical controcl
range (0-5%) for DMSO. The most frequently observed
chromosome damage wag chromatid breaks. '

At the 44-hour sampling, reductions in the mean MIs of 31 or
85% were recorded for cultures exposed to 100 or 150 ug/mL of
the nonactivated test substance, resgpectively. Since many
metaphases were reported to be unscoreable at 150 ug/mL,
cultures dosed with 100 upg/mlL were examined for abnormal

. chromosomes, The results from this analysis, summarized in

Study Report Table 4, p. 38, showed a slight, nonsignificant
increase in cells with structural chromosome aberrations.

&
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SS-activated conditions: Few, if any cells survived treatment
with 600 or 800 ug/mL +S89 (20-hr harvest). A 54% reduction in
the MI was observed at 400 ug/mL and the investigatorsg stated
that many metaphases were unscoreable in one of the replicate
400-pg/mL cultures. Nevertheless, lymphocytes in -the single
replicate culture at 400 ug/mL as well as cells treated with
100 and 200 pg/mL were analyzed for chromosomal aberrations.
As shown in Study Report Table 4, p.37, there was no evidence
of a clastogenic effect in lymphocytes exposed to 100-400
pg/mL MB45897. It was noted, however, that a dose-related
increage in polypleoid cells was seen at 100-400 pg/mL; the
increase ranged from 5 polyploid cells at 100 pg/mL to 23
polyploid cells at 400 pg/mL versus 1 polyploid cell in the
solvent control group.

Following the proleonged recovery period (44-hr cell harvest),
no cytotoxicity or clastogenicity was observed at 400 ug/mL.
However, the incidence of polyploid cells was again increased
at this dose {13 in the experimental group vs. 1 in the
control) . '

Second cytogenetic gssay: A second cytogenetic assay was
performed because an appropriate level of cytotoxicity was not
achieved at the 44-hour sampling in the first assay performed
with S9 activation. Results from this asgay were as follows:

Nonactivated conditions: Summarized results presented in
Study Report Table 3, pp. 4% and 50 were in good agreement
with the 20-hour harvest data from the first c¢ytogenetic
assay. As shown, 150 pg/mL MB45897 was cytotoxic {causing an
=76% reduction in the MI) and clastogenic ag indicated by the
significant ({<0.001) increase in the fregquency of aberrant
cells. The regponge wag aiso dose related. The mean
frequency of aberrant metaphases in solvent control cultures
was 1.5% (excluding gaps); corresponding values for MB45897
treated cultures were 3.0% at 50 pg/mL, 4.0% at 100 ug/mL, and
11.5% at 150 pug/mL. As noted for the initial test, chromatid
breaks were the most frequently scored structural aberration.
By contrast to the results from the 44-hour cell harvest in
the first assay, a significant (p<0.05) clastogenic response
was seen at the only scored concentration (125 pg/mL). It was
noted, however, that the MI at this dose was =80% lower than
the solvent control value.

S%-activated conditions: Findings from the 20-hour harvest of
the second trial under S9-activated conditions (see Study
Report Table 9, pp 49 and 50} indicated that the MI was
reduced by 67% at 400 pg/mL and by 80% in one replicate
culture at 500 pg/mL; the other 500-pg/wL culture had few
cells and no metaphases. Results from the analysis of
cultures treated with 100, 200, and 400 pg/mL were negative

.
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for structural chromeosomal aberrations. In agreement with the
earlier findings, numerical chromosome aberrations were
increased at 400 pg/mL:. For the 44-hour sampling time, no
cytotoxicity was at 400 ug/mlL; however, few cells and/or no

metaphases were observed at 500 and 600 pg/mL. Since no
cytotoxicity was apparent at 400 ug/mlL, and a marked cytotoxic
response was induced in the 500- and 600-upg/mL treatment
groups, ro cultures were analyzed for chromosomal aberrations.

In both assays, the positive control agents {2 pg/mL Chlorambucil
-89 or 6 ug/mL Cyclophosphamide +89) induced significant
clastogenic activity (p<C.05).

The study author concluded that under the conditions of the test,
MB458397 induced a clastogenic response in the absence of
metabolic activation at concentrations where cytotoxicity was
apparent; the c¢lastogenic activity may have been caused by
indirect effects. In the presence of metabolic activation, no
evidence of clgstogenic activity wag ocbserved.

III. REVIEWER’'S DISCUSSION/CONCLUSIONS :

A. We agree with the author’s conclusion .that MB45897 was
clastogenic in cultured human lymphocytes only at

concentrations eliciting marked cytotoxicity. However, the
degreé of cytotoxicity (MIs reduced by 74-81% of controlsg) is
acceptable for a high dose in this test gystem. The

clastogenic response was reproducible, at 150 pgg/mL (-S9%)} in
the first assay and at both 125 and 150 pg/mL {-S9) in the
- second assay. Additionally, the most predominarnt type of
structural damage seen in both assays was chromatid breaks.
MB45897 at 400 pg/mL +3%, although relatively non-cytotoxic,
induced a reproducible increase in polyploidy. '

We assess, therefore, that MB45897 appears to be clastogenic
to human lymphocytes at cytotoxic concentrations (=125 pg/mL
without S§9 activation) and induces polyploidy at 400 ug/mL
with S9 activation.

B. Study deficiencies

Dose preparations were not analyzed for actual concentration.
This deficiency would not be expected to alter the conclusions
of this in vitro mutagenicity study.
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Primary. Review by-' Stephen  C. Dapson, Ph.D. O Joypeor 7/&?]?7
‘Senior Pharmacologist, TOX1cology Branch II/H D" (7509C)

"Secondary Review by K. Clark Swentzel ;6/'(§¥%;/;742%4§445? ﬁ?ﬂ%yé?;?

Acting Branch Senlox Sc1ent13t, Toxicology Branch II/HED (7509C)

DATA. EVALUATION RECORD

Study Type: Teratology - Developmental Tox101ty
‘ _ Species: Rat ‘ Guideline: §83-3a

EPA ID No.s:  EPA MRID No. 44275001 :
- - EPA Pesticide Chemical Code: 129121
Toxicology Chemical.Code: None
EPA DP Barcode: D236364
EPA Submission Barcode: $524626

Test Material: MB 046513
Synonyms: a metabolite ‘of Fipronil

Citation: 0. Foulon (1997): MB 046513, DEVELOPMENTAL TOXICOLOGY
STUDY IN THE RAT BY GAVAGE, Rhone-Poulenc¢ Agrochimie Centre de

- Recherche for Rhone-Poulenc Agrochlmle, Study SA 96227, April 10,
1997; EPA MRID 44275001 : ‘ s

Executive Summary: In a developmental tox1c1ty (teratology)
Cstudy (MRID# 44275001), adult virgin female rats (CD strain,
Sprague Dawley Crl: CD (SD) BR from Charles River Laboratories, St
Aubin les Elbeuf, France) received either 0, 0.5, 1.0, or 2.5
mg/kg/day of MB 046513 (Purity: 992 g/kg, Batch 805 DAP/DA999)
suspended (w/v) in an agqueous sclution of methylcellulose 400
(Fluka, Mulhouse, France) at 0.5% by oral gavage from gestation
days 6 to 15 inclusive of presumed gestation.

Maternal parameters included clinical signs of toxicity, body
welghts (on gestation day 0, daily from gestation day 6-16 and on
gestation day 20) and food consumption (interval gestation day 0-
6, daily from gestatlon days 6-15 and the interval of gestation
day 16- 20). Aall surviving animals were sacrificed on gestation
day 20 and each female was subjected to macroscopic examination of
the visceral organs, the reproductive tract was weighed (gravid
uterine weight), dissected out and the number of corpora lutea in
each ovary, the number of implantation sites, number and
localization of resorption sites (classified as early and late),

- the number and distribution ¢f live and dead foetuses 1in each
uterine horn were determined along with the sex of viable fetuses

. and the individual weights of viable fetuses and placenta were

neasured. The viable fetuses were sacrificed,; subjected to an
external examination and the approximately half of the viable
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-fetuses from each litter were prepared for soft tissue examlnatlon
and the remalnlng for skeletal examination. :

Maternal toxicity was noted as clinical 31gns in the high dose
animals as hairloss on either the paws, limbs, flanks, abdomen
and/or thorax. The high dose group had lower body weight gains on
study days 6-16 (58.1% of control), study days 0-20 (20.0%
control), ‘study days 6-20 (83.9% of control) and days 0-20
corrected for gravid uterine weights (78.3% of control). The high
dose group also consumed less food during the dosing period and.
there was lower food efficiency relative to the control group
except for the post dosing period where an increase was noted
which is indicative of a rebound relative to toxicity. The
Maternal Toxicity LOEL was 2.5 mg/kg/day and the NOEL was
1.0 mg/kg/day based an increase in clinical signs of
toxicity on reduced body weight gain, food consumption and:
food efficiency. '

Developmental toxicity was noted as a very slight increase in the
fetal and litter incidence of incomplete or reduced ossification
in several bones in the high dose group, including the hyoid body,
5th/6th sternebrae, lst thoracic body, pubic bone and 1 or 2
metatarsi. There was also a slight reduction in fetal body weight
(males 97.5% of control, females 97.7% of contrel) in the high
dose group, although statistically significant, the changes are
too small to be biologically relevant. The Developmental
Toxicity LOEL was 2.5 mg/kg/day and the NOEL was 1.0

" mg/kg/day based on the slight increase in fetal and litter
incidence of reduced ossification of several bones.

This study is classified as Acceptable-Guideline and
satisfies the guideline requirements (§ 83-3a) for a
teratology study in- rats.

Compliance: A signed and dated STATEMENT OF NO CONFIDENTIALITY
CLAIM, GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT, FLAGGING
STATEMENTS .(according to the study authors the study neither meets
- nor exceeds any of the applicable crlterla) and QUALITY ASSURANCE
STATEMENT was provided.

THIS REVIEW CONTAINS TEXT INFORMATION SCANNED BY THE
REVIEWER INTO ELECTRONIC FORMAT (USED IN MATERIALS
AND METHODS, STUDY DESIGN AND CONCLUSIONS-
'INVESTIGATORS SUMMARY SECTIONS).
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—

A, Materzals and Methods'

Test‘,Compound: MB 046513 .
Purity: 992 g/kg . ,
Description; A yellow SOlld :

Batch 805 DAP/DA999

Other provided information: ‘

The test substance was stored in an air-tight, light~
resistant contaiher at room temperature (as specified
in tést substance specifications). ‘ :

Vehicle(s): (from page 13 of the study report)

The appropriate amount of test substance was periodically suspended (w/v) in
an aqueous solution of methylcellulose 400 (Fluka, Mulhouse, France} at 0.5%
and stored at approximately 5°C (i 3°C). Homogeneity of the suspen31ons was
checked during the first formulation for the lowest and the highest
concentrations. Stability of the test substance in suspension in the vehicle
was determined before the start of the study. All concentratlons were checked
for each new formulation.

From page 19 of the study report: All the results concerning stability,
homogeneity and concentration checks of MB 046513 in suspensions were
'acceptable since all values measured were within 90-110% of the nom1na1
values. The data provided supports this conclusions.

Test Animal(s): Species: Adult virgin_female rats
Strain: CD strain, Sprague Dawley Crl: CD (8D} BR
Sources Charles River Laboratories, St Aubin

les Elbeuf, France
Age: ™adult” . ‘
Body Weight: between 234 and 298 g at mating.
The animals were acclimatized to laboratory conditions
for 11 days prior to mating.

P

B. Study Design
From page 12 of the study report:

The objectives of this study were to assess the potential effects of MB 046513

on pregnancy and embryo-foetal development of the CD rat, when administered by

gavage to presumed pregnant females during the period of organogenesis.

This study was designed to meet the following guidelines: .

- Organization for Economic Cooperation and Development {(O.E.C.D.),
0.E.C.D. Guidelines for Testing of Chemicals 414 (1981).

- International guidelines recommended in Directive 94/79 E.C. E.E.C.
92/69 ~ Annex V - Method B31 {19%2).
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- us Envi;onmental Protection Agency (E.P.A.), Pesticide Assessment
Guidelines, -Subdivision F. November 1984. Hazard Evaluation: Human and
Domestlc Anlmals, Washlngton DC (E P.A./FIFRA 83 3 (1984). :

“The study protocol was provxded as an attachment.

The study time schedule was as follow5"

Study initiation date . - - June 27, 1996
-Study sponsor representative : :

protocol approval date June 27, 1996
First sperm-positive day ' : July 02, 1996
Experimental start date July 08, 1996

Last cesarean sections - : July 30, 1996
Experimental termination date . September 12, 1596

Mating Procedure: (from page 13 of ‘the study report)

Females were mated on a cone-to-one basis (when possible) with stock males of
the same strain and same supplier. Each morning following pairing, rats’
show1ng spermatozoa in a vaginal smear or sperm plug in situ were con51dered
pregnant. The day where evidence of mating was found, was designated as
gestation day 0 (GDO).

The females were assigned to control and treated groups at the end of each
week of mating using body weight dependent procedure. Permanent identification
numbers were assigned to animals within each group. Each animal was identified
by a cage card and an ear tag bearing a unigque seguential number.

Animal Hquandry: {(from pages 13-14 of the study report)

Pregnant females were individually housed in Suspended stalnless steel wire
mesh cages.

The laboratory conditions in the study room were monitored and contrelled by
an automatic system The target specifications were:

temperature: 20°C - 24°C

humidity: 40% - 70%

lighting: 12-hour light, 12-hour dark cycles {7am - 7pm)
ventilation: approximately 15 air changes per hour (not monitored)

*oO¥ ¥ %

There were no deviations from target specifications which could have
compromised the study. Housing data are placed in the study file.

Certified Rodent pellet diet A04C (Usine d'Alimentation Rationnelle,
91360 villemoisson-sur-Orge, France) was distributed ad libitum.
Water from the municipal supply was provided ad libitum with an automatic
watering system. Filters servicing the watering system were changed regﬁlarly

r'f’:—"
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and sterlllzatlon of the system was periodically performed Routi
of feed and water indicated that there was no contamination which
compromlsed the study.

Group Arrangement:

Number A

DEYELOPMENTAL TOXICITY | -

‘RAT  §83-3A

ne analyses

could have

-

Test Group Dose Level (mg/kg) ssigned
Control ‘ 0 (Vehicle) : 25
Low Dose 0.2 25
Mid Dose 1.0 25
High Dose 2.5 25

From page 14 of the study report: Dose levels have been sél%cted in
s

agreement with the sponsor representative and based on the resul
a previous range finding study in the rat (Fouloen O.,
This was not. provided in the study report.
Dose Administration:

From page 15 of the study report: Doses were administe

gavage to each female on Days 6 to 15 inclusive of presumed gestat

on the animal's most recent body weight, and at a volume of 10 ml

report n° SA 96100)

chtained in
(7).

red daily by
ion, based

kg. Control

animals received an equivalent volume of vehicle alone {methylgellulose) .

The suspensions were mixed continuously before and during treatment with an

elgptromagnetic stirrer.

Observations:

From pages 15-16 of the study report: All the survivipg females

were examined daily for obvious signs of illness. Their weights wg
on Day 0, then daily from Days 6 to 16 and on Day 20 of gestation
consumption was recorded during the interval Day 0-Day 6, daily f1
15 and during the interval Day 16-Day 20 of gestation.

Animals killed in extremis by inhalation of carbon dioxide g
dead, were autcpsied. The number of implantations and corpora lute
when present. Uterine horn{s) without visible implantations were 1
10% solution of ammonium sulfide (1)

-On Day 20 of gestation, surviving females were killed by inhalatic
dioxide, for examination of uterine content. Each female ‘was firsg
to macroscopic examination of the visceral organs.

The reproductive tract was weighed (gravid uterine weight), dissec
‘the following parameters recorded:

- Number of corpora lutea in each ovary. .
Number of implantation sites in each uterine horn.

rre recorded

Food

rom Days 6 to

r found

»a were noted

mmersed in a

n of carbon
subjected

ted out and
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- - Number and locallzatlon of resorptlon sites (class;fled as early

. and late) in each uterlne horn.
- Number and distribution of live and dead foetuses in each uterine
horn.

- Sex of viable foetuses. _ :
- Individual weights of viable foetuses and placenta.

Uterine horn(s) without v1szble 1mplantatlons were 1mmersed in a 10% solution
of ammonium sulflde. :

Intra uterine death was classified as:

- Early'resorptions: only visible placental remnants.

- " Late resorptions: visible placental and foetal tissues. -

- Dead foetuses: a dead foetus was defined as a term foetus not

‘ ' demonst;ating marked to extreme.autolyéis. Foetuses showing marked
to extreme autolysis were considered as late resorptions. ‘

2l1l the viable foetuses were killed by subcutanesous injection (0.02
ml/foetus) of Dolethal® (Sanofi, Libourne, France) and subjected to an
external examination. Approximately half of the viable foetuses from each
litter was immersed in Bouin fluid for subsequent internal examination
following free-hand sectioning. The remaining half was eviscerated and then
" placed in absolute ethanol before staining. A modification of the STAPLES and
SCHNELL staining technique (2) was used and a subsequent skeletal examination
was performed.

Historical control data were not provided to allow comparison‘
with concurreént controls (cnly a reference to hlstorlcal control
data, see references below)

Statistical Analysis:

The follow1ng statistical analysis methods were employed
(from pages 16-18 of the study report):

. Data from non-pregnant, dead or killed "in extremis™ animals were not
included in group mean calculations of all maternal parameters.

Corrected body weight (CBW) and corrected body weight change (CBWC) were
calculated as follows: '

CBW = Body weight on Day 20 - gravid uterine weight
CBWC = {Body weight on Day 20 - Body weight on Day 0) - (gravid uterine
weight)
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Litter data (for each female):
Pre-implantation loss was calculated as. a percentage‘according to the formula:

WWXlUU
Number of corpora lutea

kY

Post-lmplantatlon 1035 was calculated as a percentage according to the

formula:

_ NumbeI_Qi_1m2lanLaI;Qnﬁ___Numbﬁ;_gf_xlﬂble_fgetuaea x 100
Number of 1mplantatlons

Male sex ratio

Number of male foetuses x100
Total number of foetuses

i ‘ O ﬁ

Maternal body weights
Maternal body weight changes
Corrected body weight
Corrected body weight change
Food consumption:

Gravid uterine weights
Individual foetal weights
Individual placental weights

Litter data: .
- number of corpora lutea

~ number of Iimplantation sites

- number of resorptions
- number of male foetuses
- number of female foetuses

-~ number of live and dead foetuses‘

- pre-~implantation loss
- post-implantation loss

Group mean values and standard deviations (S T.D.) were calculated for each

parameter.

DEVELOPMENTAT, TOXICITY

RAT $§83-3A

e
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Results of maternal body weight changes, corrécted body weight and
corrected body weight change, food consumption, individual foetal weights,
individual placental weights were intercompared between the treated groups and
the control group by use of:

»

- - Bartlett's test (3) for homogenelty of variances

- Enalysis of variance  {ANOVA) when Bartlett's test indicated

homogeneous variances

- Dunnett s test (4) if Anova was sxgnlflcant

When Bartlett's test indicated heterogeneous variances, non parametric tests

- were performed using the Kruskal-Wallis (5) non parametric one-way analysis of
variance feollowed by the Mann—Whltney test (6) when the Kruskal-Wallls test
was significant. :

Litter data were statistically treated using the Kruskal-wWallis test
followed by the Mann-Whitney test when the Kruskal-Wallis test was
significant.

- When the mean and variance of the control group equal te zero,
means of treated groups only (different from zero) were compared
with the. contrel group using thé Mann-Whitney test.

- 'wWhen the means and the variances of the control group and the
treated groups equal to zero, no statlstlcal analysis of the
variable was performed. :

- Statistical analysis was performed on all pregnant females and on
pregnant females with viable foetuses..As the number of pregnant
females equalled the number of pregnant females with viable
foetuses, one statistical analysis was included in this report
{(litter data for pregnant females, presented in Table 5).

A statistical analysis was performed concerning the foetal skeletal
observation: “5th and 6th sternebrae not ossified" between the treated groups
and the control, for the foetal {chi- square) and the litter (Fisher's exact
test, 2-tail) incidence.

The alpha levels for each statistical comparison were 0.05 and 0.01,
Statistical znalyses were performed using SAS programs.
From page 24 of the study reporti PROTOCOL DEVIATIONS

1. During the storage of the last formulation, the suspensions (which were 5
days ©ld) were put in a refrigerator, kept 1nadvertently opened for about 22
hours. :

-After this periecd, the temperature lns*de the rxefrigerator was recarded and
found to be at 13 °C. After this incident, these suspensions were administered
" to few animals for the last 1, 4 or 5 days of the dos;ng perlod {in accordance
to the animals stage of gestation).
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Since MB046513 was demonstrated to be stable in methylcellulese for 15 days
which includes a daily 2 hour-period of stirring at room temperature (20 °C),
this deviation was not considered to have affected the integrity of the study.

2. A statistical analysis was performed on the foetal skeletal observation
“5th and 6th sternebrae not ossified" between the treated groups and the
controls for the foetal-and litter incidence.

It is the oplnlon of the study dlrector that these deviations did not affect
the results of the study. The reviewer agrees with this assessment

From page 25 of the study report-
REFERENCES

1. SALEWSKI E., Farbemethode zum Makroskopischen Nachweis von
Implantations~Stellen am Uterus der Ratte, Nauvyn, Schmiedebergs, Exp.
Pathology Pharmakol, 247, pp. 367. ' '

2: STAPLES and SCHNELL, V.L. Refinements in rapid clearing technique in the
‘ KOH - alizarin red S method for fetal bone stain technol., 1964, 39:63.

3: BARTLETT'S test, in SOKAL R.R. and ROHLF F.J.(1981): Biometry, W.H.
Freeman, New York, pp. 403-407. : '

4: ‘DUNNETT C.W, (1955): A multiple comparison procedure for comparing
'several treatments with a control, Journal American Statistics
Association, 50, pp. 1096- 1121, '

5: KRUSKAL W.H. and WALLIS W.A. (1952):'Use of ranks in one criterion
variance analysis, J. Amer. Statist. Ass., 47, pp. 583-621.

6: MANN H.B. and WHITNEY D.R. (1947): On a test of whether one of two
random variables is stochastically larger than the other, Ann. Math..
Statist., 18, pp. 50-60,

7: FOULON O.;.Range—fihding study for developmental toxicology in the rat,
Rhone-Poulenc Agrochimie, Report N° 96100, 1997,

8: Fisher's exact test, in Sokal R.R. and Rohlf F.J. (1981): Biometry, W.H.
Freeman, New York, pp. 738-743.

9: Historical contreol data for Developmental Toxicology in the rat, Press-
' boock from March 1986, Rhone-Poulenc Agrochimie, SOphla”AntllelS,
France.

NOTE FROM THE REVIEWER: THE PROTOCOL DESCRIBED ABOVE
IN THE MATERIALS AND METHODS SECTION IS ACCEPTABLE
TO0 FULFILL THE GUIDELINE §83-3A.
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C. Results
Maternal Toxicity:
Mortality:

The investigators provided group summary and individual
animal data. No animals were reported to have died.

Clinical Observations:

The investigators provided group summary and individual
animal data. The only treatment related observation reported was
7 high dose animals with hairloss on either the paws, limbs,
flanks, abdomen and/or thorax. Three of these animals also - .
presented with scabs and 2 animals had complete depilation on the
abdomen and hindlimbs. One control, 1 low dose {2 with |scabs) and
2 mid deose animals had some hairloss. S :

Body Weight:

. The investigators provided. group summary and individual
animal data. The following table presents body weights |and body
weight gains (from Table 2 and 3, pages 33-38 of the study report:

Table 1I: Body Weights and Body Weight Gains (gramstsd)

, - BODY WEIGHTS
DAY: 0 6 16 , - 20 c201
Dose (mg/kg/day): . - : : ‘
Control 263.2413.5 294.2%17.1 341.5422.4 - 405.5%26.1 |323.83%£21.65

0.2 263.9%12,6  294.1%17.2  340.3%21.9 403.3125.3 |323.46123.41
1.0 264.0£13.0 297.8%15.4 343,0+18.2 © 406.9%20.9 326.32+£11.09
2.5 263.3%14.1 297 9f17.1 325.3432.5 391.3%35.7 310.714+28 .77
HDT % of Control 95.3% 96.5% 96.0%

. BODY WEIGHTS GAINS
DAY: 0~-6 6-16 . 16-20 - 0-202 6-202 CO0-203
Dose  (mg/kg/day): . : '
Control30.9618.59 47.2918.60 64.08%6.45 142.3 111.3 60.63%14.63
0.2 30.25%6.84 46.21%+7.27 62.92+8.27 = 139.4 109.2 59.58+14.58
1.0. 33.80%6.07 45,24*+8.52 63.84%8,80 142.,9 109.1 62.32%+11.09
2.5 34.63%17.83 27.46%*+2( .43 65.92+8,12 128.0 93.4 47.46*120.59
HDT % of Control 58.1% ‘ 50.0% 83.9 78.3%

1 = body weight on day 20 minus gravid.uterina waight; 2 = calculated by the .
raviewer from the mean body weaight data; 3 = body weight on day 20 minus body
weight on day 0 minus gravid uterine waight.

- The high dose group had lower body weights on study| days 16
through 20 and lower body weight gains on study days 6-16 (the

10
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DAYS: 1-6 ' 6-9 9-12 12-16 16-20
Dose (mg/kg/day}: '

Control 26.384+3.05 25.81x2.73 25.56+2.52 25.92+3.00 28.17+2.
0.2 26.3342.55 25.3842.76 25.35+2.75 25.65+3.09 27.88+3
1.0 27.08+2.38 25.99+2.87 25.64+2.49 - 25.50:2.12 27.84+2.
2.5 27.17+3.07 23.390+3.80  21.19%%*15.50 21.82*%1+5,35 27.29+3.

MB 046513DEVELOPMENTAL TOXICITY - RAT §83-3A

period of organogenesig), study days 0-20 (the entire gestation
period), study days 6-20 (the dosing period and days following
the dosing period) and body weights on day 20 and days 0-20
corrected for gravid uterine weights.

Food Consumption:

The investigatorsg supplied group summary and individual
animal data. The following table presents the food consumption
data as presented by the investigators {(from Table 4, page 3% of
the study report): :

Table II: Food Consumption Data (g/dayfsd)

The high dose group consumed less food during the dosing
period (period of organcgenesisg) relative to the control group.

Table III: Food Efficlency Data (%)

DAYS: 0-6 6-16 16-20 0-20 6-20

Dose (mg/kg/davy) :

Control : 19.6 16.7 45 .5 26.8 27.9
0.2 1.2 16.5 45 .1 26.5 27.7
1.0 20.8 ‘16.9 45.9 26.9 27.5
2.5 : 21.2 11.2 48.3 25.9 26.9

Food efficiency calculated by the reviewer (body weight gain over a given time period
expressed in grams divided by the food consumption in grams over the same time period

X 100} .

Food efficiency data showed that the high dosge animals had
lower food efficiency relative to the control group at the 6-16
day time period. At the post dosing period (days 16-20) where an
increase was noted which is indicative of a rebound relative to
toxicity noted during the dosing period.

Gross Pathological Observations:

The investigators supplied group summary and individual
animal data, no treatment related effects were noted.

11
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"Cesarean Section ‘Observations: _

The investigators provided group summary and individual -
animal data. . The following table presents the cesarean|section
observations (from Tables 1, 5, and 6, pages 31-32, 40-46 and’
Appendix C, pages 65-68): N :

Table IV: Cesarean Section Observations ‘(‘lsome valuestsd)
‘Dose (mg/kg/day) : . Control 0.2 1.0 2.5
#Animals Assigned © 25 25 25 . 25
$Animals Mated/Insemlnated 25 25 25 25
#animals Pregnant . 24 24 25 24
Pregnancy Rate (%) _ 96 94 100 95
Maternal Wastage
#Died 0 - 0 -0 0
- #Non pregnant 1 1. 0 1
#Aborted ¢ 0 0 0
#Premature Delivery 0 -0 0 IRY
Total Corpora Luteal 433 416 = 435 422
- Corpora Lutea/dam 18.0+2.7 17.3%2.0 17.4*2.5 |17.6x2.0
Total Implantationsl 383 - 380 402 1391
Implantations/pam : 16.0+1.9 15.8%t2.0 16.1*1.6 |16.3%+2.1
Total Live Fetuses2 365 355 369 | 365
Live Fetuses/Dam . 15.2%1.8 14.8%2.6 14.8%2.0 |15.2%2.2
Total Resorptionsl 18 24 33 26
Early?l 16 23 29 25
Latel _ 2 1 -4 : 1
Resorptions/Dam 0.75x0.74 1.00%1.14 1.32+1.28 |1.08%1.35
Total Dead Fetuses 0 0 0 Q
Dead Fetuses/Dam ' 0 0 0 0
Mean ?etal Weight (gm) M 3.64%0.29 3.5710.26 3.62%0.32 |3.55*%*+0.27
F 3.43%0.26 3.44%0.24 3.47+0.25 |3.35**10.25
. Preimplantation Loss(%)1! 11.6 8.7 7.6 7.4
Postimplantation Loss(%)l 4.7 6.6 8.2 6.7
Sex Ratio (% Male) 42 48 51 48
1 & calculated by the reviewer; 2 = from Table 7, page 48 of the study report.
The only effect noted in the above data was a slight
12
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‘reduction in fetal body weight (males 97.5% of control, females
97.7% of control) in the high dose group, although statistically
significant, the changes are too small to be biologically
relevant. : :

2. Developmental Toxicity

The investigators provided group summary- and individual
animal ddta. The following table provide the external, visceral
and skeletal flndlngs (from Tables 7-9, pages 47-52 of the study
report) :

a. External Examinations

‘Table V: External Examinations

Observationsa . Control 0.2 1.0 2.5
fipups/litters examined ' :
365/24 355/24 369/25 . 365/24
3rd & A4th digits partially Jjoined - hindpaw (unilateral)
: 0/0b 0/0 : 0/0 1(0.3)1/14.2)

Runt © 3w.8)/3@2.5 0/0 2.5 /1.0y  4(1.1)/4@6.7)
: ® = cone fetus may have more than one observation; b = fetal/litter incidence; 1
= percant affected ‘

b. Visceral Examinations

Table VI: Visceral Examinations

Observationsa Control 0.2 1.0 ‘ 2- .5

#pups/litters examined : : :

178/24 - 173/24 : 177/25 . 179/24
Thymus enlarged (unilateral or bilateral) ‘ :

- 6(3.4)/5(20.8)P 3.7 /3(12.5) 2(1.1)/2¢8.0)° 3a.1/302.5
DJ.latJ.on of ureter (unilatexal or bilateral) -

10¢5.6)/8¢33.3) 13(7.5y/7(29.2) 12¢6.8)/7(28.0y . 4(2.2)/3(12.5)
Ureter convoluted (unilateral or bilateral) ) :

18(10.1)/11(45.8) 29(16.8) /16¢66.7) 20(11.3)/12¢48.0) 15(8.4)/9(37.5)
- Dilatation of renal pelvis(es) (unilateral or bilateral)

4(2.2)/312.5) 8(4.6)/6(25.0) C4q2.3)/302.0) 2¢.1/114.2)
Ectopic kidney (unilateral)

0/0 1(o.6)/1(4.2) 0/0 : 0/0
Adrenal glands enlarged (bilateral) :

0/0 /0 ' l.ey/1(a.0y - 0/0
Slight dilatation of cerebral lateral ventricle (unilateral)

1¢0.6)/1(4.2) 0/0. : 0/0 . 0/0
Slight dilatation of 3rd ventricle -

0/0 ‘ 1(o.6)/14.2) 0/0 0/0
Slight dilatation of 4th ventricle : :

0/0 l.6)/1.2 0/0 0/0
* = one fetus may have more than one observation; » = fetal/litter incidenca; 1 = percent

affected
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c.'." Skeletal Examinations
Table ‘fII: Skeletal Examinations

Observationsa Control

DEVELOPMERTAL TOXICITY - RAT §83-3A .

0.2 1.0 2.5
#pups/litters examined ‘ . a -
187/24 182/24 182/25 186/24
Nasal/frontal/par;etal "bones incompletely ossified (uni-/bilateral) ’
1(.51/1(4.2)b 0/0 3(1.6)/2¢8.0}- 3@.6)/312.5)
~Anterior fontanelle enlarged ‘ :
‘ 1¢0.5)/1(4.2) 2(1.13/2(8.3) 0/0
Interparzetal/occ1p1ta1 bones Aincompletely ossified

3(1:6)/3(12.5) 4(2.2)/4(16.7}
Occipital bone Dbipartite
0/0

ossification:

13¢(7.0)/5¢20.8)

3(1.8y./2(8.3)
inferior Aincisors

10.99/1@.2
in region 1-4:
7¢3.7/5(20.8)

5(2.6)/3(12.0)
0/0 2(1.00/14.0)
Hyoid body -
incomplete
not
Superior and/or

6('3.'1)/5(2070) '
12(6.3)/9(36.0)

10(5.6) /6(25:0)
42.2y/4116.7)
absent . 4
4z.2)/2(8.3) 2@1.m/1¢.0)
Sternebra (e) :
incomp.oss.

52.7)/5120.8) 10¢5.2)/3(12.0)

misaligned 0/0 1¢0.5)/1(4.2) 0/0 _‘
bipartite 0/0 0/90 1.5 /1¢.0
not - oss. 2(1.1)/2(8.3) 0/0 3(1.6)/2(8.0)

5th =sternebra(e) misaligned : s N

' 0/0 1¢0.5)/1(4.2) 0/0

5th/6th sternebrae: , -
incomp.oss. 169(s0.4) /24100y 152(83.5)/23(95.8) 158(82.3) /25 (100)
not oss. 54(28.9y/21(87.5) 66(36.2)/18(75.0)

13th rib(s)
short (uni-/bilateral)

7(3.7/5(20.8)
(uni-/bilateral)
: 19(10.2y /10 ¢41.7)
14th +thoracic ribs:
short/extra oss.

_ - 5@.n/406.7) 3(1.6)/3(12.0)
slightly wavy
20¢11.0) /9(37.5) 15¢7.8)/10(40.0)
point on 14th thoracic wvertebra
7(3.1y/4116.7) 9(4.9)/5(20.8)
Presence of 27 pre-sacral vertebrae
0/0 1¢0.5)/1(4.2)
{unilateral) (except 14th thoraciec rib)
G/0 0/0 1(0.5)/1 (4.0
arches incompletely ossified

B (4.2} /5(20.0y

2(1.01/14.0)
Ribs wavy

Cervical vertebral
atlas and axis) .
1(0.5/1(4.2)

2(1.13/1 .2 4¢2.1)y/312.0)

continued

14

(uni-/bilatexral) .

1¢.5/1a.2)
3¢1.8)/32.5)
0/0

3(1.6)/3(2.5)
B(4.4y/416.7)
3@.6)/3(12.5)
8(4.3)/7(29.2)

3(1.6)/322.5)
0/0

2(1.1)/2(8.3)

0/0

149(80.1) /24 (100}
73(38.0) /24 (96.0)82** (44.1) /21 (87.5)

211.13/114.2)

16(8.6)/7(29.2)

(uni~-/bilateral) .

A¢2.23y /4 (16.T)
0/0

0/0

(except

21.13/28.3)
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Table VII:

Observationsa Control 0.2
" #pups/litters examined
o 187/24 182/24
Extra ossgification point on 7th cervical vertebra
o 0/0 : 0/0
1st thoracic body - ossification:
not 1¢0.5)/1¢4.2) "1¢0.5)/1¢4.2)

incompletely 5(2.7)/5(20.8) 2(1.1)/2.3)

< 6 thoracic vertebral bodies (except 1st body):
incom.oss./dumbbell '
_ 5.7 /5(20.8) 3(1.6)/3(12.5)
bipartite 4(2.1)/3(12.5) 3(1.6)/2(8.3)

£ 3 thoracic vertebral bodies (except 1st. body):
not ossified 0/0 ‘ 0/0 '
hemibodies 0/0 0/0

< 3 lumbar vertebral bodies: _—
bipartite - 0/0 - 0/0
dumbbell : 0/0 1¢0.5)/1(4.2)

Pubic bone(s)
incomp.oss.

{uni- or bilateral}:
3¢.6)/3¢12.5) 3(1.6)/3(12.5)

not ossified 0/0 - 0/0
Ischii incompletely ossified (bilateral)
- 0/0 0/0
< 5 caudal wvertebrae
21.1)/2(8.3) 0/0

At least 2 distal phalanges of forepaw(s)/hlndpaw(s) not ossified

/bilateral) (except pollex)
3(1.6)/3(12.5) 0/0
1st distal phalanges of forepaws not ossified
' 1¢0.5/1w4.2) 0/0 '
Metacarpi not ossified (uni-/lateral)
1.5 /1.2 0/0°
l or 2 metatarsi not ossified (bilateral)
. - 2(1.1}/2(8.3) 0/0 -
Maetacarpi/metatarsi incompletely ossified
' 1(0.5)/1(4.2) 0/0

* = one faotus may have more than one obsarvation;
= paxcent affected

No treatment related effects were noted in external or
There was a very slight increase in the

visceral examinations.

DEVELOPMENTAL TOXICITY

Skeletal Examinations continued

1.0
182/25
L0.5v/1(4.0)

3(1.6)/28.0

5¢2.6) /4(16.0)

8¢a.2)/5(20.0)

3(1@)/2(3.0)

1(0.5)/1(4.0)

0/0

1.5 /1.0
0/0

211.01/28.0)
2(1.00/1¢s.0)

2(1.0)/1¢4.0)

3(1.6./28.0)

2(1.0)/1(4.0)

(bilateral)

2(1.0/1 (4.0

_ 1(0.5)/1(4.0) '

2.0 /1¢4.0y

(uniF/bilateral)

21.0 /1.0y

b = fetal/littar incidance; 1

{unilateral)

- RAT §83-3A

2.5

186/24

- 0/0

4@.2y/406.7)

7(3.8)/5(20.8)

3(1.6)/3@12.5)
3@.6)/3(12.5)

“0/0

1¢0.5)/1(4.2)

0/0
0/0

6(3.2)/5(20.8)
0/0

/0

8(4.3)/6(25.0)
(uni-

4¢2.2y/4 (6.7
30.60/302.5)
1.5)/114.2)
3(1.8)/3(12.5)

Lo.sy /1.2y

fetal and litter incidence of incomplete ossification or not
ossified in several bones in the high dose group, including the

hyoid body, 5th/6th sternebrae, 1st thoracic body,

1 or 2 metatarsi.

- 15

pubic bone and
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D'. E s - [: : J o
1. Investigators Conclusions
From page 11 of -the study report:

This study was conducted according to the OECD 414 (1981), E.E.C. 9%2/69 -
Annex V - method B31 (1992) and EPA/FIFRA 83-3 (1984) guidelines..

Sperm-positive female CD rats were exposed to MB 046513 (batch 8035 DAP/DA999:
a yellow solid, 992 g/kg purity) by gavage from Days 6 to 15 of gestation. The
doses given were 0.2, 1.0 and 2.5 mg/kg/day in suspension in aqueous solution
of 0.5% methylcellulose 400. The sperm-positive females were allocated to

- groups (25 females per group); the sperm-positive day being Day 0 of
gestation. The volume of administraticn was 10 ml/kg based cn the most recent
body weight recorded.

Maternal body weights were recorded for all the females on Days 0, 6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16 and 20. Food consumption was also measured for all
the females during the interval Day 0-Day 6, daily from Days 6.to. 15 and
during the interval Day 16-Day 20. Clinical observations were reccrded dailly.
At scheduled sacrifice, on gestation Day 20, the gravid uterine weight was
recorded and the dams were evaluated for number of corpora lutea, number and
status of implantations (resorptions, dead and live foetuses). Live foetuses
were removed from the uteri, counted, weighed, sexed and examined externally.
Placental weights of live foetuses were alsc recorded. Approximately half of
the live foetuses from each litter was fixed in Bouin's solutlion and-
subsequently dissected for internal examination. The remaining half was
eviscerated, fixed in absolute ethanol and. stalned with alizarin red 8 for
skeletal examination.

Maternal toxicity was cbserved at 2.5 mg/kg/day, as indicated by the reduced
body weight changes, reduced food consumption and the increased incidence of
hairloss,. At 1.0 mg/kg/day, a transient but statistically significant
reduction in body weight change was observed during the middle dosing period.
No maternal toxicity was observed at 0.2 mg/kg/day. Litter'parameters showed
no biologically relevant findings in any group. At 2.5 mg/kg/day, foetal body
weights were significantly reduced correlating with slight ossification
delays.

Under the condltlons of this study, no adverse effects on foetal dpvelopment
were detected in absence of maternal toxicity.

On the basis of this study, the No Observed Effects Levels (NOEL) for maternal

effects is 0.2 mg/kg/day and the NOEL for embryo- -foetal development: is 1.0
mg/kg/day
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2. Reviewer’s Conclusions

a II! X 1 I --!._

Clinical. 31gns were llmlted to hlgh dose animals wi
abdomen and/
The high dose group had lower body weight gains on study

hairloss on either the paws, limbs, -flanks,

(58.1% of control), study.days 0-20 (90.0% of control),

6-20 (83.9% of control) and days 0-20 corrected for grawv
The high dose group also co
less food during the dosing period and there was lower f

weights (78.3% of control).

efficiency relative to the control group except for the

dosing period where an increase was hoted Wthh is indig

relative to t0x101ty
l J ,!] I 1] II‘ :

Deaths/Resorptlons

rebound
b,
i,
No treatment related effects were noted.

ii. Altered Growth:

The only effect noted was a slight reduction in fet

- RAT §83-3A

th.

or thorax.
days 6-16
study days
id uterine
nsumed .
ood

post
ative-of a

al body

weight (males 97.5% of control, females 97.7% of control) in the
high dose group, although statistically significant, the| changes
are too small to be biologically relevant.

iii; Developmehtal. Anomalies:

There was a very slight increase in the fétal and litter
incidence of incomplete ossification or not ossified in several
bones in the high dose group, including the hyoid body, 5Hth/6th
sternebrae, 1lst thoracic body, pubic bone and 1 or 2 metatarsi,

iv. Malformations:

No treatment related effects were noted.

Maternal Toxicity NOEL
Maternal Toxicity LOEL
Developmental Toxicity NOEL
Developmental Toxicity LOEL

E. Study Deficiencies:

1.0 mg/kg/day
.5 mg/kg/day

P
)

nnw

No relevant study deflclenC1es were noted

17
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DATA EVALUATION RECORD

STUDY TYPE: In vivo mammalian cthgenetics -~ micronucleus assay
in mice

OPPTS Number:  870.53385 OPP_Guideline Number: §84-2

DP RARCODE: D237893 ' SUBMISSTON CODE: 8524626

P.C. CODE: 129121 TOX. CHEM. NO.: Nene

TEST MATERIAT, (PURITY): MB46513 (Fipronil metabolite; 99.5%
a.i.)

SYNONYMS: S-amino-3-cyano-1-(2,6-dichlorc-4-
trifluoromethylphenyl) ~-4-trifluoromethylphenylpyrazole

CITATION: Proudliock, R.J. (19%6) MB46513: Mouse Micronucleus
Test. Huntingdon Life Sciences Ltd., Huntingdon,
. Cambridgeshire, England. Laboratory Project ID. RNP
453, January 11, 1996. MRID 44262813. Unpublished

SPONSOR: Rhdne-pPoulenc Agro, Product Safety & Risk Evaluation
Department, 355 Rue Dostoievski, BP 153, 06%03 Sophia
Antipolis, France.

EXECUTLVE SUMMARY :

In an in vivo mouse bone marrow micronucleus assay (MRID
44263813}, groups of 15 male and female CD-1 mice were dosed by
intragastric gavage with MB46513, a fipronil metabolite (99.5%,
a.i.) in corn oil at 2, 4, 8, and 16 mg/kg. Bone marrow cells
were harvested at 24, 48, or 72 hours and scored for
micronucleated polychromatic erythrocytes {(MPCEs).

Slight piloerection was observed in the 2, 4, 8, and 16 mg/kg
groups; slight hunched posture was observed in the 8 mg/kg group.
No mortalities occurred in the 2 toc 8 mg/kg groups, but 7/38 mice
in the 16 mg/kg group died. A significant decrease (p<0. 01 or
¢.001) in the ratio of polychromatlc to normochromatic
erythrocytes was observed in the 16 mg/kg animals. This finding
is indicative of bone marrow cell depression. The positive
control induced significant increases in MPCEs. There was no
significant increase in the frequency of MPCEs in bone marrow
after any MB46513 treatment time; therefore, the test article is
considered negative in this micronucleus assay.

~ This study is classified as acceptable. It satisfieg the
requirement for FIFRA Test Guideline 84-2 for in viveo cytogenetic
mutagenicity data.
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I. MATERIALS AND METHODS
A. MATERIALS

1. Test Material: MB46513.

‘Description: White powder

Lot/Batch #: CHO89

Purity: 99.5 %

Stability of compound: Corn oil formulations of MB46513 were
stable during storage for up tc 24 hours (ambient
temperature during the day and under refrigeration
overnight)

CAsS #: 120068-27-3

Structure:

Cl cl

Vehicle used: Corn oil

2. Contrcel Materials:
Vehicle/Final volume/Route of administration: Corn oil/10
mL/kg/intragastric gavage

Positive/Final dose(s)/Route of administration: Mitcmycin C
in 0.9% saline/12 mg/kg/intragastric gavage

3. Test compound administration: ‘
Volume of test substance administered: 10 mL/kg

Route of .administration: intragastric gavage
Dose levels used:

Preliminary Toxicity Tests:

First: 8, 20, 50, and 125 mg/kg

Second: 4.1, 5.12, 6.4, and 8 mg/kg

Third: 4.05, 5.4, 7.2, 9.6, and 12.8 mg/kg

Micronucleus Assay:
2, 4, 8, and 16 mg/kg

Rationale for dose selection: Initial dose levels of 2 tb 8.
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mg/kg used initially in the micronucleus assay were based on
the results of the three preliminary toxicity tests.

Because dosing at 8 wmg/kg bodyweight resulted in minimal
toxicity, a supplementary test was performed using a dose
level of 16 mg/kg.

Tegt animals:
a. Species Mouse Strain Swiss CD-1 Age approximately 6 weeks

Weight: approximately 22-24 gramgs con_arrival
Source: Charles River UK Limited, Margate, Kent, England

b. No. animals used per dose:
Toxicity Study: 2/sex
Micronucleus Assay: 15 males and li females pexr doge
group and the vehicle control, and 5/sex for the
pogitive control. BAn additicnal 3-5/sex were dosed at
8 and 16 mg/kg to replace any animals that wmight die.

c. Properly maintained? Yes

B. TEST PERFORMANCE

1.

Treatment and Sampling Times:
a. Test compound and vehicle controls:

Dosing: ps once __ twice (24 hr apart)
other (describe):

Sampling (after last dose): &€ hr 12 hr
X 24 hr b 48 hr X 72 hr

b. Posgitive contrcls:
Dosing: x onge twice (24 hr apart)

other (describe):

Sampling (after last dose): 6 hr 12 hr
X 24 hr 48 hr 72 hr

Tissues and Cells Examined:

X bone marrow other (list):

No. of polychromatic erythreccytes (PCEs) examined per
animal: 1,000

No. of normochromatic erythrocytes (NCE) examined per
animal; 1,000 erythrocytes were counted and the ratio of
PCEs to NCE's was calculated.
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3. Detailg of glide preparation: At 24, 48, and 72 hours after
dosing, vehicle controls and animals from each dose group
were sacrificed via cervical dislocation. The positive
control group was sacrificed 24 hours after dosing. The
bone marrow from each femur was removed and suspended in
fetal calf serum. The marrow wag then smeared on glass
slides, fixed in methanol, air-dried, stained in 10% Giemsa,
rinsed in distilled H,0, air-dried, and mounted. The slides
were coded prior to scoring.

4. Statistical methods: Non-parametric methods were used for
analysis of the regults. Wilcoxon’'g sum ¢f ranke test was
used to compare dosed groups with concurrent controls. The
Kruskal-Wallis test was used for multiple inter-group
comparisons and Jonckheere’s test was used to analyze for
significance of dose-related trends.

5. Evaluation Criteria: A positive responsse was a
statigtically significant (p<0.01) increase in MPCEs
compared to concurrent controls for =1 sampling interval;
historical control ranges should be exceeded. A negative
response was observed when the values for MPCEs compared to
concurrent controls were not significantly greater than the
concurrent controls and they fell within the historical

control range. A cytotoxic effect was cobserved when a very
large decrease in the ratio of PCEs to NCEs occurred.

IT. REPORTED RESULTS

A.Analytical Determinations: Mean concentrations of MB&E513 in
the test formulations used for the third preliminary toxicity
test and the micronucleus assay, including the supplementary
test, had relative mean errors (RME) of -12.4 to +1.6% from
nominal. Mean concentrations of the formulations used during
the first two preliminary toxicity tests had RMEs of -30.0 to
+7.4% from nominal. Corn oil formulationg of MB46513 at 0.01
and 12.5 mg/mlL were stable (RME, -1.6 to +6.3%) during storage.
for up to 24 hours f{ambient temperature during the day and
under refrigeraticon overnight}; this time period represented
the maximum time from preparation to completion of dosing.

B.Toxicity Study: Three preliminary studies were performed in
which groups of 2 mice/sex were dosgsed at 8 to 125 mg/kg, 4.1 to
8 mg/kg, or 4.05 to 12.8 mg/kg and examined daily for mortality
and clinical gigns of toxicity during the next 72 hours.
Slight to moderate piloerection was observed in all the dosed
animals and slight hunched posture was observed in all dose
groups, except for the 4.05 mg/kg group. Deaths occurred in
1/4 animals in the 7.2, 8, and 20 mg/kg groups. All animals
treated at =50 mg/kg died within 24 hours of dosing.
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Based on these results, 8 mg/kg was selected as the high dose
for the initial micronucleus assay. However, because of
minimal clinical signs and the absence of mortalities at 8
mg/kg, a supplementary mlcronucleus test u51ng 16 mg/kg was
also performed.

C.Micronucleus Agssav:

1. Animal cobservations: Groups of mice (15-20/sex/dose) were
administered MB46513 by intragastric gavage at 2 to 16°
mg/kg. Pharmacotoxic signg and mortality were monitored
beginning one hour after dosing. - 8light piloerection was
observed in the 2, 4, 8, and 16 mg/kg groups; slight hunched .
posture wasg obsgerved in the 8 mg/kg group. No mcrtalities
occurred in the 2 to 8 mg/kg groups, but 7/38 mice in the 16
mg/kg group died.

2. Micronugleus assay: The resuits of the micronucleus assay
are presented as an attachment to this DER (study report
Tables 1 and 2, pages 23 and 24). The recorded incidence of
micronuclei per 1,000 polychromatic erythrocytes varied
between 0.4 and 1.3 in all dosed animals. MB46513 did not
cause a significant increase in MPCEs compared to vehicle
controls in bone marrow cells collected from male or female
mice 24, 48, or 72 hours after dosing at 2 to 16 mg/kg. A
decrease (p<0.01 or 0.001) in the ratic of polychromatic to
normochromatic erythrocytes, indicative of bone marrow cell
depression, was observed at 48 and 72 hours in animals dosed
at 16 mg/kg. The pogitive control, mitomycin C, induced
gignificant (p<0.001) increases in MPCEs.

The study author concluded that MB46513 was negative in this
in vivo mouse micronucleus assay.

IITI. REVIEWER’S DISCUSSION/CONCLUSIONS:

A.We concur with the study author that MB446513 was negative in
this in vivo micronucleus assay. We also agree with the study
author that the decrease (p<0.01 or 0.001) in the ratio of
polychromatic to normochromatic erythrocytes observed in the 16
mg/kg animals is indicative of bone marrow cell depression.

The sensitivity of this test to detect a genotoxic response was
demonstrated by the significant (p<0.001) increase in MPCEs
induced by the positive control. We conclude that MB46513 was
adequately tested and found non-genotoxic in this in vivo
micronucleus agsay.

B.STUDY DEFICIENCIES: None noted.
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TABLE |
Initial micronucleus test

Summary of results and statistical analysis

. ' Ratio Incidence Incidence
Sampling Dose p g
G  Treatment (mg/kg) p/n mnp mnn

ime >' R (mean)f  (mean)t (total)
) 0.76 - 0. .5
Vehicle control - ! 0.5 0
2 0.863 ns 0.5 ns Q.5
24 Hour MB46513 4 0.844 ns 1.3 ns 0.9
8 0.794 ns 1.0 ns 0.0
Mitomycin C 12 0.514 * 34.6 ** 1.6
Vehicle control - 0.597 1.2 0.4
' 2 0.734 ns 0.7 ns 0.5
48 Hour MB4GS13 4 0.621 ns 0.7 ns 0.1
8 0.584 ns 0.6 ns © 0.3
Vehicle control - . 0784 1.3 0.5
: 2 0.968ns  1.2ns 0.9
72 Hour
MB46513 4 0.821 ns 0.8 ns 0.5
8 0.746 ns 0.9 ns 1.0

p/n  Ratio of polychromatic to normochromatic erythrocytes
mnp Number of micronucleated cells observed per 1000 polychromatic erythrocytes
mnn  Number of micronucleated eells observed per 1000 normochromatic erythrocytes

i Any small apparent errors of +0.00( are dus 1o rounding of individual values for presentation in tables
t Results of statistical analysis using Kruskal-Wallis®, Jonckheere's and Wilcoxon's tests as appropnate:
ns P>0.01
* P<0.01] one-sided probabilities
wx P<0.001
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TABLE 2
Supplementary test

Summary of results and statistical analysis

. Ratio Incidence Incidence -
Sampling ' Treatment Dose p/n mnp man
time : (mg/kg) :
{mean}it {mean){ (total)
~ Vehicle control - o 0.796 0.4 0.0
24 hour ' MB46513 16 0.801 ns O4ns | 0.0
Mitomycin C 12 0.58] *=* 31.8 ** 1.2
Vehicle control - 0.822 0.6 0.5
48 hour . : _
MEB46513 ‘ 16 0.667 * 0.7 us 0.5
V;:hiulc control Co- 0.777 0.5 1.1
72 hour :
MB46513 . 16 - 0.630 ** 0.2 ns 0.4

Ratio of polychromatic to normochromatic erythrocytes

Number of micronucleated celis observed per 1000 polychromatic erythrocytes
Number of micronuclealed cells observed per 1000 notmochromatic erythrocytes .
Any small apparent errors of +0.001 are due to rounding of individual values for presentation in tables

- Results of statistical analysis using Kruskal-Wallis®, Jonckheere's and Wilcoxon’s tests| as appropriate:

ns P>0.01
* P<o0Ol } one-sided probabilities
= P <0.001
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DATA EVALUATION RECORD

STUDY TYPE: Mammalian cells in culture gene mutation assay in
Chinese hamster ovary (CHO) cells

OFPTS Numbex: 870.5300 OPP Guideline Number: §84-2
-DP BARCODE: DB237893 - SUBMISSION CODE: 5524626
P.C. CCDE: 1238121 : TOX. CHEM. NQ.: Ncne
TEST MATERIAL (PURITY): ‘MB46513 (Fipronil metabolite; 99.5%

a.i.)

SYNONYMS: S-amino-3-c¢yano-1-(2,6-dichloro-4-
trifluoromethylphenyl) -4-triflucromethylphenylpyrazole

CITATION: Adamg, K. (1996) MB46513 CHO Mammalian Cell Mutation
Assay. Huntingdon Life Sciences Ltd., Cambridgeshire,
England. Study No. RNP 452/950622, January 11, 1996.
MRID 44262814. Unpuklished.

SPONSQR: Rhéne-Poulenc Agro, Product Safety & Risk Evaluatiocn
Department, 355 Rue Dostoievgki, BP 153, 06903 Sophia
‘Antipolis, France.

EXECUTIVE SUMMARY :

*In independently performed mammalian cell gene mutation assays at
the hypoxanthine-guanine phosphoribosyl transferase (HFRT) locus
{(MRID 44262814), Chinese Hamster Ovary (CHQO) cells cultured in
vitro were exposed to MB46513, a fipronil metabolite (99.5% a.i.)
in dimethyl sulfoxide at doses ranging from 5 to 625 ug/mL, with
and without 89 activation. Cultures were exposed for 4 hours
prior to plating for determination of cytctoxicity, expression,
and selection of the mutant phenotype.

MB46513 was tested to insocluble levels {generally =60 ug/mL) and
-reproducible cytotoxic doses (2125 pg/mL -89 and 2250 ug/mL +389) .
The positive controls induced the appropriate response. MB46513
did not, however, induce forward mutations at the HPRT locus in
CHC cells at any dose level tested, with or without metabolic
activation.

This study is classified as acceptable and satisfies the
guideline requirement (§84-2) for in vitro mammalian forward gene
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mutation studies.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data
Confidentiality statements were provided.




MB46513-Fipronil Metabolite Mammalian Cells in Culture; Gene Mutation (§84-2)

I. MATERIALS AND METHODS
A .MATERTATLS

"1l. Test Material: MB46513

Description: White powder

Lot /Batch #: CHO89

Purity: 99.5 % :

Stability of compound: Dimethyl sulfoxide (DMSO)
formulations of MB46513 at 0.5 and 100 mg/mL were stable
(RME, -1.2 to +2.0%) during storage for up to 24 hours at
ambient temperature.

CAS #: 120068-37-3

Structure:

Cl Ci

Vehicle used: DMSO _
Other comments: The test article was stored at room
temperature in the dark.

2. Control Materigls:

Negative: Vehicle served as negative control
Vehicle/final concentration: DMSO/1% (v/v)
Pogitive:

Nonactivation: Ethyl methanesulphonate (EMS) /250 ug/mL
Activation: 20-Methylcholanthrene {MC)/5 ug/mi:

DMSO was also used-as solvent for the positive controls

3. Activation: The $59 was derived from Aroclor 1254-induced
rat liver. The 89 mixture was prepared in Ham’s F12 medium
supplemented with 2 mM glutamine and 50 ug/mL gentamicin and
contained 25% S9 {(v/v), 8 wM NADP and 43.5 mM isocitric
acid. The final $9 concentration in the cultures was 4%
(v/v). ' :

4. Test Cells: Chinese hamster ovary {(CHO) cell line K,-BH4
"was the test system used. The cells were maintained in Ham’s
F12 medium supplemented with 5% heat-inactivated bovine
fetal calf serum. Cultures were incubated at 37 C in a
humidified atmosphere ccntaining 5% CO, for =20 hours prior

3
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to treatment.

Properly maintained? Yes

Periodically checked for mycoplasma contamination? Not
reported

Periodically checked for karyotype stability? Not reported

Periodically "cleansed" against high spontanecus background?
Yes

Media: Ham’'s Fl2 supplemented with 2mM glutamine and 50
pg/mL- gentamicin was used during the treatment period. The
treatment media supplemented with 5% heat-inactivated bovine
fetal calf serum was used asg growth medium. The selection
medium was the growth medium containing 6-thioguanine. The
growth medium supplemented with 15 pg/mL hypoxanthine, 0.3
pg/mL amethopterin, and 4 pg/mL thymidine was used to check
against spontaneous mutants.

5. Locus Examined: Hypoxanthine-guanine-phosphoribosyl
transferase (HPRT) ‘ -
Selection agent: 10 ug/mL 6-thioguanine (6-TG)

6. Test compound concentrationsgs used

a.Cytotoxicity Assays:

1. Prelimirnary Assav: 5, 10, 15, 30, 60, 125, 250, 500, and
625 ug/mL {+89)

2. Main Assay 31: 5, 10, 15, 30, 60, 80, 100, and 125 ug/mL
(-89) and 15, 30, 60, 80, 100, 125, 250, and 625 ug/mL {(+S9)

3. Main Assay 2: 5, 10, 15, 30, 60, 80, 100, and 125 ug/mL
{-S9) and 30, 60, 80, 100, 125, 175, 250, and 625 ug/mL
{+89)

b.Mutation agsays:

Main Trial 1: 15, 30, 60,'80, and 100 pg/mL (-89 and 30,
60, 80, 100, 125, and 625 ug/mL (+59)

Main Trial 2: 5, 10, 15, and 30 ug/mL (-89) and 30, 60, 80,
and 100 ug/mL (+89) :

B.TEST PERFORMANCE

1. Cell treatment: :
a.Cells were exposed to the test compound, vehicle or the
‘positive controls for:
4 hours (nonactivated}); 4 hours (activated).

- b.After washing, cells (200/plate) were cultured for 7 days
prior to cytotoxicity evaluation. Cells {(10%plate)
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Note:

II.

A,

.Cyvtotoxicity assavy:

plated in the mutation assay (expression period

subcultured once during the expression period o
5 and harvested after a total of 7 days.

were cultured for 7 days in selection medium to
numbers of mutants and 200 cells/dish (3 dishes
were cultured for 7 days in growth medium to de
cloning efficiency.

Duplicate cultures were prepared for each test
treatment group and the positive controls; four
cultures were used with the solvent control (+/

. Statistical Methods: A weighted analysis of vari
used to determine the statistical significance of

Evaluation Criteria: The test article was consid
positive if it produced the following: {i) a stat
significant (not specified) increase in mutant fr
following treatment; ({(ii), a dose-dependent incre
mutant frequencies over =2 dose levels; (iii) the
frequency increage was reproducible and {(iv) the

freguency was =>20 mutants/10° survivors (the uppen

the historical control range) and the survival ra

=20%.

REPORTED RESULTS

Analytical Determinations: Mean concentrations of M
the three formulations (0.5, 25, rand 62.5 mg/mL} ana
relative mean exrors (RME) of -0.8 to +1.9% from nom
formulations of MB46513 at 0.5 and 100 mg/mL were st
-1.2 to +2.0%) during storage for up to 24 hours at
temperature; this time period represented the maximu
preparation to completion of dosing.

The results of the cytoteoxicity
presented as an attachment to this DER (study report
page 20} . MB46513 was evaluated for cytotoxicity at
concentrations ranging from 5 to 625 ug/mL with and

Mammalian Cells in Culture; Gene Mut

ation (§84-2)

) were
n Day 4 or

.After expression, 2 % 10° cellgs/dish (5 dishés/culture)

determine
culture)
termine

material
replicate
-59) .

ance was
the data.

ered
istically
EqUency

Agse in
mutant
nean mutant
limit of
Le was

1

1

R46513 in
lyzed had
inal. DMSO
able (RME,
ambient

m time from

q

assay are
Table 1,
nine
without 89

activation. Cytotoxicity was estimated by cell survival
relative to the vehicle controls. At concentrations|=125 upg/mL
{(+£89), the test article precipitated from solution. |Cell

survival under nonactivated conditions was 0-9% of t
at these insoluble levels. With 89 activation, no c
survived at 500 or 625 ug/mlL and survival at =250 ug

ke controls
ells
ml was

221%. Based on these results, 625 ug/mL was selected as the
highest concentration with 89 and 125 ug/mlL was seleqted as the
highest concentration without 89 for the initial mutation
assay.
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C.Mutagenicity assay: Two trials of the mutation assay were
performed In both trials, MB46513 precipitated at doses
ranging from 60-125 ug/mL -S89 or 125-625 ug/mL +389. Results
were as follows

Nonactivated conditions: Results from the cytotoxicity phase
of testing in Trial 1 were in general agreement with the
preliminary data and indicated that relative percent survival
(RPS) was 9% at the highest dose tested (125 ug/mL) and =24% at
=100 pg/wmL. Accordingly, doses of 15-100 ug/mL were selected
for cloning. In contrast, the test material was more c¢ytotoxic
in Trial 2, causing lethality at =280 pg/mL and severe
cytotoxicity (3% RPS) at 60 upg/mL. Lower doses (5-30 ug/mL)
were not cytotoxic. The study author did not comment on the
increases cytotoxic response seen in this trial. Nevertheless,
the mutation frequencieg (MFs] for all cloned doses were within
the generally accepted background range for CHO cells (=20
mutants/10% . In both trials, the nonactivated positive
control (250 pug/mL EMS) induced the expected 51gn1f1oant
(p<0.001) increase in the MF.

S9-activated conditions: In Trial 1, RPS was 18% at the two
highest doses (250 and 625 ug/mL) and =77% at =125 ug/mL.
Based on these data, cells exposed to 30-625 ug/mL were plated
for mutant selection. As shown in Study Report Table 7, p.26
(see Attachment), MFs for all treatment groups were lower than
the solvent contreol value. As noted for the second trial of
tLhe nonactivated series, MB46513 induced a more severe
cytotoxic response in Trial 2 of the S9-activated phase of
testing. For this trial, no cellsg were recovered following
treatment with doses =175 pg/mlL. For the remaining levels, RPS
ranged from 54% at 125 pg/mlL to 111% at 30 pg/mL. There were,
however, no statistically significant or dose-dependent
increases in the MFs observed for treated cultures at any dose
level. By contrast, mean MFs for the S$9-activated §051t1ve
control (5 pg/mL MC) ranged from 103-230 mutants/10% survivors
for both trials.

The results of the mutagenicity assays are presented as an
attachment to this DER (Study Report Tables 3, 5, 7, and 9,
pages 22, 24, 26, and 28) .

ITI. DISCUSSION/CONCLUSIONS:

A.Invegtigator’s Conclusions: The test article was negative for
the induction of forward gene mutations at the HPRT locus in
CHO cells under the conditions of this study.

B.Reviewer’'s Discussion: MB46513 was tested to insoluble levels
(generally =60 ug/mL) and reproducible cytotoxic doses
[2125 pg/mL -89; =250 ug/mL +S9) but failed to induce a
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mutagenic response in this mammalian cell forward gene mutation
assay. Although the study author did not comment on the '
inconsistency of the cytotoxicity data, we conclude in
agreement with the study auther that the test article was not
mutagenic at the HPRT locus with and without metabolic
activation. The sensitivity of the assay system to detect
forward gene mutations at this locus was adeguately
demongtrated by the results obtained with the positive
controls. We assess, therefore, that the results of this study
provide adequate evidence to consider MB46513 negative in this
in vitro system. '

- C.8tudy deficiencies: No deficiencies that would be expected to
alter the conclusions of the study were identified.
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() In the absence of $-9 mix

Con&e];l;gaslilc;n of Viable colony counts Cell survival -
(ughm) ) 5 3 Total (% control)
0 58 . 38 43 139 100

5 81 70 88 239 123

10 9 ~ 82 95 268 137

15 95 87 77 259 133

30 7 6l 60 191 98

60 90 77 75 242 124
#125 7 2 8 17 9
#250 0 0 0 0
#500 0 0 0 0
#625 0 0 0 0

(i1} In the presence of §-9 mix
COD;;;;?SIT; of Viable colony counts Cell survival
(ug/ml) 1 2 3 Total (% control)
‘51 . 38 43 132
0 36 42 44 122 100
(DMSO control) 59 62 . 53 174
65 66 62 193
5 43 54 55 152 98
10 54 53 C (161) 104
15 68 58 66 192 124
30 61 62 63 186 120
60 45 © 44 40 129 83
#125 i9 20 11 50 32
#250 9 i 12 32 21
#500 0 0
#625 0 0 0 0

C
#

TABLE 1

Preliminary toxicity test

RNP452/950622

Contaminated. Figure in brackets is adjustinent madz for contaminated plates and is used in all caiculations

Precipitate observed

- 20
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TABLE 3

Test 1. Mutant frequency in the absence of S-9 mix

Concentration { No. of colonies on No. of colonies en M Mean
. . . utant
of non-selective plates | Plating selective plates frequency V1Nt
MB46513 efficiency eq Y frequency
(ngfml) (%) per 10° 10¢
HE | 2 3 Total o 1 2 3 4 5 Total SULVIVOTS pCl:
’ SUnvoers
129 130 138 397 66 0o 0o 1 ¢ 1 i 3
0 115 133 124 372 62 o 0 0 0 0 (1] 0
124 168 127 419 70 0. ¢ 0 0 0O 0 0 1
(DMSO control) | 123 110101 344) 57 o o o o o ol o
15 114 111 {03 328 55 o 0 0 0 0 0 0 1
108 116 112 336 56 0 1 0 0 0 1 2
30 132 118 117 367 61 7 2 2 1 0 12 20 13
129 113 133 375 63 0 1 1 0 2 4 6
&0 126 111 123 360 60 1 2 3 2 2 10 17 10
131 120 119 370 62 g 0 o 0 1 1 2 -
20 157117158 432} 72 |0 ©0 1 0 O 1 1 1
110 120 C (349 58 o 0 O 0 0 0 0
100 127 117 104 348 58 1 0 0 o0 0 .1 2 1
109 125 120 354 59 0O 0 0 0 0 0 )
106 94 103 303 51 21 19 24 C  C (107} 212 215
it v .
EMS Q50 pefmDf 101 119 118 35| s9 [30 27 26 21 24 18| 217 | e

C  Contuminated. Figure in brackets is adjusiment made for comtaminated plates and is used in all
caleulations
**x Significantly different from control P <0.001

- 22
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TABLE S

Test 2. Mutant frequency in the absence of S-9 mix

Concentration | No. of colonies on- | No. of colonies on Mutant - Mean
of non-selective plates | Plating sclective plates frequenc mutant
MB46513 efficiency msy frequency
(uefml) (%) per r 108
HE 1 2 3 Toul 1 2 3 4 5 Tottl|survivors P°
. sSunvors
159 142 114 415 69 1 o1 6 1 3 4
0 163 141 138 447| 75 I o I 0 0 2 3
151 169 145 465) 78 1 I 2 1 o 5§ 6 7
(DMSO cantmo) | 120 115128 377 63 [ 2 3 0 2 1 8] 13
s 153 110 139 402} 67 0 ¢ ¢ 0 0o o 1
133 111 138 382] 64 ¢ 0 0 0 I 2
10 138 173 119 380 63 0 o0 1 0 2 3 3
108 115 117 340| 57 0O I 0_0 0 1 2
s 104 118 113 3351 56 0 0 0 0 2 2 4 3
99 119 112 330 55 0 0 1 o0 o 1 2
20 87 i12 99 2081 50 6 0 0 0 0 O 0 2
112 109 84 311 52 0 0 0 o 2 2 4
113 103 108 324{ 5S4 |38 30 34 33 45 80| 333 504
el (1] .
EMS (50 el "0 60 40 1a6] 24 |40 32 32 35 o5 64| 674 ex

***  Significantly diffcrent from control P <0.00]

24 :
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TABLE 7

Test 1. Mutant frequency in the presence of S-9 mix

Concentration No. of colonies on No. o.f colonies on Mutant Mean
of non-selective plates | Plaling sclective plates frequency  THHant
MB46513 efficiency req Y frequency
I % per 10° 10
e/mb a3 rot] P 12 3 4 5 Total [survivers PT
SUNYOTs
128 124 146 398} 66 2 ¢ C Cc ¢ o) 15
0 129 134 105 368 | 61 1 0 0 0 C (N 2
134 138 126 398 | &6 0 I 0 1 4 6 9 9
(DMSO control) |11 140 334 4171 70 1 0 ! 1 3 6 9
30 126 119 108 353} 59 1 0 1 4 7 12 7
121 114 111 346| 58 ¢ ¢ 0 0 1 2
60 134 119 111 364t 61 0 0 0 0 0 © 0 (i
126 117 117 360| 60 0 0 0 0 0 O 0
20 123 130 107 360 60 0 0 0 0 0 0 o 0
U3 112119 34| 57 0o 0 0 0 0 O 0
100 147 109 107 363 6! 0o 0 0 0 0 O 0 1
107 116 118 341 57 01 0 0 o0 1 2
125 109 86120 315| 53 0o 0 0 0 1 1 2 4
118 125 108  35] 59 0o 06 0 0 3 3 5
625 77 57 69 203| 34 0 0 0 0 0 © 0. 2
71 84 67 2| 37 o 0 0 0 1 1 3
118 114 106 338 56 |26 29 25 31 C (139)] 247 230
of
MC G rehih 106 126 104 326| 54 |26 19 18 24 28 15| 212 e

C  Contaminated. Figure in brackets is adjustment made for contaminated plates and is used in all caleulations
***  Significantly different {rom control P <0.001

26
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TABLE 9 |

Test 2. Mutant freduency in the presence of S-9 mix

Concentration No. of colonies on No. of colonies on Mutan Mean
of non-selective plates | Plating selective plates frequendy  UL2AL
MB46513 efficiency P'Sf IO;Y frequency
{ug/ml) 12 03 Tew!| ® [ 2 3 4 5 Towl |survivols PF 10
SUNVOLsS
110 124 102 351 59 0 1 0 3 0 4 7
0 148 143 149 440| 73 2 1.0 0 0 3 4
184 145 128 457 76 1 0 0 0 2 3 4 4
(DMSO contral) | 135 142 116 301] 65 0o 0 0 0 0 O 0
10 110 159 154 383 64 | 2 0 6 9 7
127 156 144 427} 71 0 2 1 o0 o0 3 4
60 137 162 134 433 7 2 2 0 0 2 6 8 8
1127 139 317 6 2 0 2 1 0 S 8 '
20 129 101 117 347 58 3 2 0 0 0 5 9 61
132 110 123 365| 6l 2 0 0 0 0 2 3
100 111 83 83 282| 47 4 0 0 0 0 4 9 7
105 103 101 309 | 52 1 1 0 0 0 2 4
MC (S wafmp | 111 100 95 3061 51 |18 20 18 21 18 95} 186 183
ke 116 104 116 336| 56 |21 16 27 18 24 106 189 *xx

*»* Significantly different {from contro] P<0.001
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DATA EVALUATION RECORD

STUDY TYPE: In vitro mammalian chromosome aberraticns in cultured
human lymphocytes ' '

EPPTS Number: 870.5375 OPP Guideline Number: §84-2
DP BARCODE: D237893 ‘ SUBMISSION CODE: S24626
P.C. CODE: 129121 TOX. CHEM. NO.: None

TEST MATERTAL {(PURITY)}: MB46513 (Fipronil Metabolite; 29.5% a.1i.)

SYNONYMS: 5 -amino-3-cyano-1-{(2,6-dichfloro-4-
trifluoromethylphenyl)4-triflucremethylphenylpyrazole

CITATION: Adams, K., (1996) MB46513: Metaphase Chromosgsome Analysis
of Human Lymphocytes Cultured In Vitro. Huntingdon Life
Sciencesg,’ Huntingdon Cambridgeshire, England. Ltd
Project Id. RNP 451/951219, January 211, 1996. MRID

44262815, Unpublished.

SPONSOR: Rhdne Poulenc Agro, Product Safety & Risk Evaluation
Department, 355 Rue Dostoievski, BD. 133, Sophia
Antipolis, France.

EXECUTIVE SUMMARY :

In independently performed mammalian cell chromosome |aberration
assays (MRID 44262815), cultured human lymphocytes were exposed to
MB46513 (99.5% a.i.), in dimethyl sulfoxide over concentration
ranges of 5-625 pg/mL +89 or 1-625 ug/mL -39. Cells trneated with
5, 15, 30, 40 or 60 pg/mL +S89 or 5, 10, 15 or 30 pg/mL -S89 were
subjected to cytogenetic analysis. With metabolic activation, the
cells were exposed to MB46513 for 3 hours and harvested 15 or 29
hours later. Without metabolic activation, the cells wegre exposed
continuously for 18 or 32 hours. Preparations for| metabolic
activation were made from induced rat livers.

MB46513 was insoluble at =500 pug/mL and severely cytotoxic at doses
2125 pug/mL -89 ‘or =250 pupg/mL +S92. For the first | metaphase
analysis, 30 pug/mL -89 produced a 71% decrease in the mitlotic index
(MI}) while 60 pg/mL +S9 caused a 66% decrease in the MI|. For the
second metaphase analysis, an =36% décreases in the MI was
calculated at 15 ug/mL -59 or 40 ug/mL +82. The positive controls
induced the * expected high vyield. of «¢ells with ghromosome
aberrations. There was, however, no indication that MB46513

1
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induced a c¢lastogenic response at any dose with or

without 89
activation.

This study is classified as Acceptable (Guideline) and satisfies
the reguirement for FIFRA Test Guideline 84-2 for| in vitro
cytogenetic mutagenicity data.

COMPLIANCE: Signed and dated GLP, Quality Assurance
Confidentiality statements were provided

, and Data
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I. MATERIALS AND METHODS

A. MATERIALS

1.

[T e

Test Material: MB46513

Description: White powder

Lot /Batch #: CHOS89

Purity: 99.5% a.i.

Stability: Formulations of 0.5 or 100 mg/mL MB46513 prepared
in dimethyl sulfoxide (DMSQ0} were stable (RME, -1.2 to
+2.0%) during storage at awmbient temperature for up to 24
hours. |

CAS #: Not provided

Structure:

F,C CN

P
N o
cr cl
CFy

Vehicle used: DMSO :
Other comments: The test article was stored at room
temperature in the dark.

Control Materials:
Negative: Vehicle control

‘Solvent/final concentration: DMSO (10 pl/mL)

Pogitive: Nonactivation: Ethylmethane gulphonate (in DMSO at
500 and 750 pg/mL, first test and 250 and 500 ug/ml, second
test)

Activation: Cyclophosphamide {(in sterile distilled water at

10 and 15 pg/mL, first test and 2.5 and 5 ug/mL, second
test) '

Activation: 8% derived from

Aroclor 1254 _X _ induced "X rat ' X liver
phenobartital __  non-induced _  mouse lung

none ___ hamster ~ __ other
other ___ other

The S9 mix was prepared by the study laboratory.
59 wix composition: 89 fraction (10% v/v), MgCl, (8 mM),
glucose-6-phosphate (5 mM), NADP (4 mM) and sodium ortho-

3
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phosphate buffer pH 7.4 (100 mM). The final S9 concentration
in the treatment medium was 2% (v,v).

4. Test compound concentrations used: For the first cytogenetic

test, the cultures were harvested after 18 hours. For the
second cytogenetic test, the cultures wexre harvested at 18 and
32 hours. . :

Preliminary cytotoxicity test: Cytotoxicity was tested in
conjunction with the cytogenetic tests.

First cytotoxicity/cytogenetic test:

18-hour sampling interval :

Nonactivated and activated conditions: 5, 15, 30, 60, 125,
. 250, 500, and 625 ug/mL were tested.

Metaphase analyses were performed on the 5, 15, and 30 ug/mL
treatments. ' ‘

Second cytotoxicity/cytogenetic test:

18-hour sampling interval

Nonactivated conditiens: 1, 2.5, 5, 10, 15, 25, 30, 50, and
75 pg/mlL.. Metaphase analyses were performed on the 5, 10, and
15 upg/mL treatments.

Activated Conditiocns: 5, 10, 1%, 30, 40, 60, 75, and

100 pg/mL. Metaphase analyses were performed on the 15, 30,
and 40 pg/mL

32-hour sampling interval

Nonactivated conditions: 1, 2.5, 5, 10, 15, 25, and 50 ug/mL.
Metaphase analysis was performed on the 10 ug/nl treatment.

Activated Conditions: 15, 30, 40, 60, 75, and 100 ug/mL.
Metaphase analysis was performed on the €60 ug/mlL treatment.

5. Test _cellg: Peripheral bloocd was collected and pooled from
healthy, male volunteers. Whole blood was diluted in RPMI
1640 culture medium and lymphocytes were geparated by
centrifugation. The lymphocytes were then suspended in RPMI
1640 medium, supplemented with 20% fetal calf serum and
containing 175 pg/mL  phytochemagglutinin to stimulate
lymphocytes to divide. Cultures were incubated for 48 hours
at 37°C prior to tLreatment.

Properly maintained? Yes
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B. TEST PERFORMANCE

1. Preliminary Cytotoxicity Agsay: Not performed

2. Cytogenetic Asgay:

a.

‘Cell treatment: After the 48-hour incubation, 8-9%

activation mix (20%, v/v), 1if appropriate, and dosing
solutions, vehicle, or positive control (1%, v/v) were
added to the cultures. Duplicate cultureg were
established for each test dose and positive control;
vehicle controls were established in quadruplicate. The

highest level tested was determined by the limit of
solubility of the test compound dissolved in DMSO in the
culture medium. In the  presence of 8% activation,
cultures were treated for 3 hours, centrifuged,
resuspended in fresh medium, and incubated for a further
15 or 29  hours.: Under ncnactivated conditions,
lymphocytes were continuocusly exposed to the test
material, vehicle or positive control for 18 or 22 hours.
Cultures were harvested and slides prepared ag described
below. The mitotic index (MI) was determined by examining
1000 cells per culture.

Spindle inhibition
Inhibitor used/concentration: Colchicine (0.25 ug/mbL)
Administration time: _2 hours (before cell harvest)

Cell harvest:

Cells exposed to test material, solvent, or positive
control were harvested 18 or 32 hours after initiation of
treatment. The cells were swollen with 20% Hanks balanced
galt solution and fixed with methancl:glacial acetic acid
(3:1, v/v). .

Details of slide preparation:

The cells suspended in fresh fixative were dropped
onto microscope slides and air-dried. The slidss
were stdined with Giemsa (1:2 in buffered
distilled water), air-dried and mounted in DPX.

Metaphase analysis

No. of cells examined per dose: _200
Vehicle control: 400 '
Pogsitive control: 200

"Scored for gtructural chromosome aberrations: Yes

gcored for polyploidy: No

5
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Coded prior to analysis: Yes

f. Evaluation criteria: The test was considered positive if
the incidence of aberrant cells at one or more treatment
levels was significantly higher that the solvent control
group, exceeded the provided historical control range and
was accompanled by a dose response.

g. Statistical analysis: Data were evaluated for statistical
significance at 0.01>p<0.001 using Fisher’s Test.

IT. REPCRTED RESULTS

A.Analytical Determinations: Actual concentrations of MB46513 in
the dosing solutions prepared for the first assay (0.5, 25 or
62.5 mg/mL) had relative mean errors (RME) of -0.8 to +1.9% from
nominal . DMSO formulations of 0.5 and 100 mg/mL ME46513 were
stable (RME, -1.2 to +2.0%) during storage for up to 24 hours at
ambient temperature. . '

B.Cytotoxicity and cvtogenetic agsaves: The results of the
cytogenetic assays are presented as an attachment to this DER
{study Report Tables 3, 4, 7, 8, 11, and 12, pages 24, 25, 28,
29, 32, and 33). Results were as follows:

First cytotoxicity/cytogenetic assay: Concentrations ranging from
5-625 upg/mL +/-8S9 were processed in the first cytogenetic assay.
Precipitation of MB46513 cccurred at doses =500 pg/mL. No cells
were recovered following treatment with =125 upg/mL -S9 or

2250 upug/mL +S9. Reductions in relative MIs of 56, 71 or 81% were
recorded for cultures exposed to nonactivated MB46513 at 15, 30
or 60 ug/mL, respectively. In the S9-activated series, relative
MIs of 34 or 21% were observed at 60 or 125 ug/mL, respectively.
It was also reported that chromosome morphology was poor at

60 and 125 ug/mL +S9. Based on these findings, cells treated
with 5, 15 or 30 ug/mL +89 were analyzed £for chromosomal
aberrations. As shown in gtudy Repcrt Tables 3 and 4, no
statistically significant increases in the percentage of aberrant
cells was observed at any dose.

Second toxicity/cytogenetig agsay: Dosesg selected for evaluation
‘in the second assay were 1-75 ug/mL -89 and 5-100 pg/mL +S89.
Effects on the MI in the nonactivated pHase of testing were not
dose related. Relative MIs were 75% at 50 and 75 ug/mL and 63,
42 or 58% at 15, 25 or 30 upug/mL. It was reported that chromoscme
morphology was poeer at =225 upg/mL. In the presence of S9
activation, the relative MI was 9% at the highest dose tested
(100 pg/mL), 34% at 75 ug/ml and 19% at 60 pg/mL. The lack of
doge dependency under noconactivated and S9-activated conditions
was not explained. - Lower S9-activated levels (=40 ug/mL) had
relative MIs =257% of control. The study author stated, however,
that the highest analyzable S9-activated dose was 40 ug/mL.
Accordingly, cultures treated with 5, 10 or 15 pug/mL (-S89) or 15,
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30 and 40 pg/mL (+89) were examined for chromosomal aberrations.
As shown in Study Report Tables 7 and 8, the findings from the
second cytogenetic assay confirm the earlier results indicating
that MB46513 was not clastogenic using the 18-hour harvest
protocol.

A 32-hour harvest was included in the second trial with dose
ranges comparable to the 18-hour harvest and metaphase analysisg
of the 10-pg/mL, -S89 or 60-ug/mL +89 treatment groups. It was
reported that these doses were the highest analyzable
concentrations based on 32-40% reductions in the MIs. Without S9
activation, the mean freguency of aberrant metaphases {including
and excluding gaps) in vehicle control cultures was 0.75%. The
corresponding values for the cultures treated with 10 ug/mL -S9
were 4.0% {including gaps; p<0.001) and 3.5% (excluding gaps; not
significant) . Both wvalues were within the historical control
range (0-6.5%) whether gaps were or were not congidered. In the
presence of 8% activation, the aberrant cell frequencies
{including and excluding gaps) were 2.75% in the vehicle control
cultures and 4% in the cultures treated with 60 ug/mL.

In both assays, the nonactivated (ethylmethane sulphonate) and
S9-activated {cyclophosphamide) positive controls induced
significant (p<0.001) increases in cells with aberrations. From
the overall resultg, the study author concluded that under the
conditions of the test, MB46513 showed no evidence of clastogenic
activity.

ITII. REVIEWER'S DISCUSSION/CONCLUS;ONS:

MB46513 was tested  to concentrations that produced =50%
cytotoxicity [215 pg/mL (-S9); and =260 pg/mL {+89)] but failed to
induce an increase in the Erequency of cells with abnormal
chromosome morphology. Hence, we agree with the study author’s
conclusion that the test article was not clastogenic in cultured
human lymphocytes with or without metabolic activation. The
sensitivity of the assay system to detect chromosome aberrations
was demonstrated by the results obtained. with the positive
controls. We conclude, therefore, that the results of this study
provide sufficient evidence to consider MB46513 negative in this
in vitro systewm. '

B. Study deficiencies

None noted.
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ATTACHMENTS

THE FOLLOWING ATTACHMENTS ARE NOT AVAILABLE ELECTRONICALLY
SEE THE FILE COPY

Study Report Tables 3, 4, 7, 8, 11, and 12,
pages 24, 25, 28, 29, 32, and 33
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DATA EVALUATION RECORD
STUDY TYPE: Metabolism - Rat
OPPTS Number: 870.7485 OPP Cuideline Number:  §85-1
DP_BARCODE: D237893 . SUBMISSION CODE: S524626
P.C. CODE: 129121 TOX. CHEM. NO.: None

TEST MATERIAL (PURITY): MB46513 (Fipronil metabolite; 9%.4% a.i.)

SYNONYMS : 5-amino-3-cyano-1-(2,6-dichloro-4-
triflucromethylphenyl) -4-trifluocromethylpyrazole

CITATION: Totis, M. (1996) MB46513: Abgorption,
Distribution, Metabolism, and Excretion in the Rat:
Amended (Final Report): Rhdéne-Poulenc Agrochimie &
Rhéne-Poulenc Agriculture Ltd. Lab Project Number:
SA 95304, July 31, 19%6. MRID 44262817.
Unpublisghed. '

SPONSOR : . Rhéne-Poulenc Ag Company, 2 T.W. Alexander Drive,
Research Triangle Park, NC

EXECUTIVE SUMMARY :

In a rat metabolism study (MRID 44262817), [U-“C-phenyl]l MB46513
{>99% a.i.) wasg administered to five Sprague-Dawley CD strain
rats/sex/dose by gavage as a single doge at 1 or 10 mg/kg or as a
single dose at 1 mg/kg following a l4-day pretreatment with
unlabeled MB465313 at 1 mg/kg.

Within 168 hours of dosing, 93-101% of the administered dose was
recovered from both sexes of each dose group, of which 46.4-69.5%
wags in the feces, 19.9-41.1% was in the tissues and carcass, and
4.4-10.8% was in the urine. In all test groups, fecal excretion
was higher for males (60.1-69.5%) than for females (46.4-56.0%),
and legs radiocactivity was retained in the carcasses and tissues
of males (19.9-26.6%) than females (30.0-41.1%). Levels of
urinary excretion were comparable between sexes.

Excretion of the radicactivity was increased slightly by
pretreatment and at the high dose level. Within 168 hours of
dosing, the single low-dose (S0LD) animals excreted 51.6-67.1% of
the dose in feces and urine (including cage wash), whereas the
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repeated low-deoge (ROLD) animals excreted 66.4-73.7%, and the
single high-dose (SOHD) animals excreted 69.9-80.6%.

Radioactivity was excreted gradually by all dose groups, but the
rate of excretion differed between dose groups. Fecal excretion
peaked on Day-1 for the SOLD group, on Day-6é for the ROLD group,
and on Day-5 for the SOHD group. Urinary excretion showed a
similar pattern within dose groups.

Maximum concentrations of radicactivity in blood were attained
within 46 to 73 hours of dosging and were similar between sexes
within dose group (low dose, 0.15 ppm; high dose, 2.03-2.31 ppm).
For koth dese groups, elimination half-lives were 156-170 hours
for males and 2i0-221 hours for females. The ratio of the areas
under the concentration curves {AUC) for high to low-dose animals
was 15.2 for males and 10.9 for females, reflecting the
difference in dose levels. :

The general distribution of radicactivity among tissues was the
same between dose groups and sexes, although the actual levels
differed between dose grcups and sexes. Concentrations of
radicactivity were highest in fat [fat/plasma ratios: 6.3-12.8 in
males and 16.4-25.2 in females], followed usually by the adrenals
and liver. Females also had high concentrations associated with
the ovaries. The lowest concentrations of radiocactivity were
generally associated with the brain, spleen, muscle, whole blood,
and stomach. With the exception of whole blood and plasma,
concentrations of radiocactivity in all tissues were generally
higher for females than for males, e.g. radiocactivity in fat was
1.6-2.8 times higher in females than in males. Among the dose
groups, "“C-residues were lowest in tissues from the SCLD group
with the exceptions of residual carcass and skin plus fur.
Pretreatment with MB46513 increased the residue levels in
tissues, and residue levels in tissues from the SOHD group were
10-30 times higher than in tissues f£rom the SOLD group.

The major radicactive component identified in excreta was
unchanged MB46513 (males, 28.6-44.2%; females, 35:4-39.6%),
nearly all of which was found in the feces. Unchanged MR46513 in
urine accounted for <0.1% of the dose. The only other compcnents
in excreta accounting for >5% of the dose were MB46400 (maleg,
5.7-20.6%; females, 3.1-7.1%) and the 4-cyano-5- (N)cysteine
conjugate of MB46513 {(malesg, 7.2-14.2%; females, 3.8-9.2%).

Other minor components identified in excreta included:

RPA 105048; the sulfate conjugate of MB46513 (=2.4%); a 4-cyano-
5-(N) cysteine glycine conjugate of MB46513 (0.7-3.8%); and a 5-
(N} cysteine conjugate of MB46513 (1.9-3.5%).

Within each dose group, the metabolite profile was the same among
sexes, although metabolite levels were generzally higher in males
than females. The metabolic profile was also similar between
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dose groupsa, although there were differences in the relative
levels of metabolites. Pretreatment resulted in lower] levels of
MB46513 and higher levels of metabolites than in SOLD janimals.
Levels of MB46%13 were gimilar in excreta of SOHD and SQLD

groups, but levels of metuabolites were generally hlgher for the
SOHD group.

These data indicate that fecal excretion of unchanged MB46513 is
the principal pathway for elimination of MB46513 from prats. The
metabolism of MB46513 in rats involves substitution of| the
triflucromethyl or cyanc groups on the pyrazole ring and/or
sulfate, glucuronide, or glutathione conjugation at the amide on.
the pyrazole ring. . The high levels of radicactivity in fat
compared to blood and the prolonged elimination half-life
indicate that there 15 a potential for bicaccumulation|of MB46513
in fatty tissues.

This metabolism study in the rat is classified Acceptable
(Nonguideline) ag it is not a required guideline study It is
acceptable for the purposes for which it was intended [metabolism

information on MB46513, a photolytic metabolite of fiptronil) as a
special study. '

COMPLIANCE: Signed and dated GLP, Quality Assurance, and.Data
Confidentiality statements were provided. :
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I. MATERIALS AND METHODS

A, MATERIALS:

1. Test Material: {[U-"C-phenyl]lMB46513
Radiochemical purity: =299.4 [determined by TLC and HPLC]
Specific activity: 697.63-935.45 MBg/mmol for 1 mg/kg

doses, and 168.15-181.79 MBg/mmol for 10 mg/kg |doses.
Lot /Batch: GHS 847
Structure:

cl el

CF

* denotes position of "C-label

Non-radicactive MB4€513

Purity: 99.5% [determined by HPLC]
Lot /Batch No.: 10DGM22
Contaminants: Nob reported

2. Vehicle control: Aguecus suspension of methyl cellulose
0.5% (w/w) and TWEEN 80 (0.01% w/v).

3. Test animals: Species: Rat

Strain: Sprague-Dawley, Iffa Credo CD strain

Age at study initiation: unspecified

Weight at study initiation: 148-280 g for males and 153-217
g for femzles in all testgs, except the tissue mgtabelism
tegt which used 3 males weighing 425-485 .

Source: Iffa Credo, France '

Houging: For the excretion and distribution studies,
animals were individually housed in metabelism units
(Jencon’s Metabowls Mk III) eguipped with containers for
collection of urine and feces, at least 1 day pyicr to
dosing. For the blood pharmaccokinetic and tissue
metapolism studies, animals were housed in wire |mesh
bottomed cages over disposable absorbent paper.

Diet: Type AO4C, U.A.R., ad libitum

Water: Water. ad libitum :

Environmental conditions:
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Temperature: 6£9.8 4+ 3.6 F

Humidity: Unspecified

Air Changes: Unspecified '
Photoperiod: 12 hours light/12 hours dark

Acclimation period: Unspecified

B. STUDY DESIGN:

The study was designed to determine the absorption,
metabolism, distribution, and excretion of [“CIMB465
photolytic metabeolite of fipreonil, as a function of
repeated oral deosing of rats. This is a special, no
study. ‘ ‘ .

13, a .
gingle and
nguideline

1. Group Arrangements

Animalg were randomly assigned to each test group
body weights (Table 1). For the elimination and
distribution study, 5 animals/sex/group were used |[to examine
excretion, distribution, and recovery cf the “C-labeled test

based upon

material. Rats in the single low-dose (SOLD) and |single
high-dose {S0OHD) groups recelved a single oral dode of
[YCIMB46513 at 1 or 10 mg/kg, respectively. Rats |in the

repeated low-dose (ROLD) group received a single g
of [“CIMB46513 at 1 mg/kg following 14 congecutive
oral dosing with unlabeled MB46513 at 1 mg/kg. Th

for selecting the high dose level was not indicate

however, the report cited an acute oral toxicity s

rats indicating that the oral LD, of MB46513 for m

female rats is 18 and 15 mg/kg, respectively.
For the blood pharmaccokinetic study,
radiocactivity in the blood over time following a s

dose of [M“C]IMB46513 at 1 mg/kg (SOLDPK} or 10 mg/k
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Table 1. Dosing groups for [YCIMB46513 studies.

{8OLDTM)

Nominal
Test Group * dose Remarks
B (g / kg
Single Oral Low 1 Excretion and Distribution Study: Actual dose
Dose (SOLD) flevels were 0.24 and 0.9%6 mg/kg for SOLD males
and females; 0.92 and 0.93 mg/kg for ROLD
Repeated Oral 1 males and females; and 10.74 and 10.81 mg/kg
Low Dose {ROLD) for SOHD males and females. Feces, urine,
- : cage wash and tissue/organ samples were
géggl?sggg} High 10 collected. Urine and feces were used for
metabolite characterization.
Single Low Dosge 1 Blood Pharmacckinetic Study: Actual dose
{ SOLDPK) level was 1.07 mg/kg for SOLDPK males and
females, and 11.18 and 10.95 mg/kg for SOHDPK
Single High Dose 10 males and females. Blood was sampled over
(SOHDPX} time.
Single Low Dosge 1 Tissue Metabolism Study: Actual dose level

was 1.23 mg/kg. Tissues were collected for
metabolite characterization.

a Dose groups were comprised of 5 animals/sex with the exception of the
SOLDTM group which consisted of 3 male rats.

2. Dosing and Sample Collection

On the day of dosing, the “C-labeled test material was
prepared by dissolving in an agueous suspension of methyl

cellulose

(0.5% w/w)

with TWEEN 80 (0.01% w/v). Low-dose

solutions were prepared using undiluted [“CIMB46513, and
high-dose sclutions were prepared by diluting [“CIMB46513
with uniabeled MB46513. EBach dose solution was assayed for
the concentration of active ingredient and radicactivity

before, during,

and after dosing. The rodent diet ration

was withheld for 18 hours prior to dosing with [M“C]MBR46513
and for 1 hour after dosing. Doses were administered orally
by gavage such that rats received 1 g of dosing
suspension/200 g of body wt. ' [YCIMB46513 was administered
at nominal levels of 1 or 10 mg/kg for the low and high-dose
groupg, respectively. Actual average dose levels are
presented in Table 1..

a. Excretion and digtribution studies

Cne day prior to dosing with [“CIMB46513, animals in each

dose group

(SOLD, ROLD, and SOHD) were placed in

metabolism cages equipped with containers for collection
of urine and feces. Urine and feces were collected at
24 -hour intervals post-dose, and cages were rinsed with
distilled water every 24 hours. Animals were

6
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exsanguinated under anaesthesia 168 hours after dosing
and the following samples were collected for analysis:
liver, kidneys, heart, lungs, thyreid, brain, spleen,
muscle, abdominal fat, gonads, uterus, stomach with
contents, intestinal tract with contents, bone and
marrow, pancreas, whole klood, plasma, skin with fur, and
residual carcass. Samgples were analyzed as they were
collected or stored at -20°C in the dark until analysgis.

Urine, plasma, and cage washing samples were analyzed for
total radicactivity directly by liquid scintilliation
counting (LSC). Fecal samples were extracted with
methanol, and the methanol extracts were analyzed for
total radicactivity using LSC. The residual inscluble
fecal fractions were combusted and radicassayed by LSC.
Tissue and organ samples were combusted and radicassayed
by LSC. Skin with fur and the residual carcassss were
solubilized in alcoholic 2M KOH at 50°C for 24 hours and
aligquots were then radioassaved by LSC.

b. Bibod pharmacokinetic study

Blood samples were collected from the tails of animals
prior to desing with [“CIMB46513 and at 0.5, 1, 2, 4, 6,
8, and 24 hours after dosing for both dese groups (SOLDPK
and SCHDPK), and at 24-hour intervals up to 360 hours
post-dosing for low-dose animals and 408 hours post-
dosing for high-dose animals. Thereafter, blood samples
were collected at 48- to 72-hour intervals until 648
houre post-dosing. Blood samples were dried, combusted,
and radiocassayed by LSC.

c¢. Tisgue metabolism study

Three males, dosed with ["CIMB46513 at 1 mg/kg, were
eXxsanguinated under anaesthesia 168 hours after dosing
and abdominal fat, liver, and skin with fur samples were
collected. Kidneys, heart, lungs, thyroid, brain,
spleen, muscle, abdominal fat, testes, stomach with
contents, intestinal tract with contents, bone and
marrow, pancreas were removed and the residual carcass

was retained for analysis. Samples were stored at -20°C
in the dark until analysis for metabolite
characterization.

3. Metabolite Characterization

For metabclite characterization and quantitation, the

following samples were analyzed by reverse-phase HPLC with
UV and radicactive monitoring: urine, methancol extracts of
feces, and methanol/water extracts of solid fecal residues.

7



MB46513-Fipronil Metabolite Metabolism (§85-1)

Urine samples from individual animals over the entire
sampling period were pooled by sex and test group in 24- or
48-hour increments. The pooled urine samples were purified
using a solid phase extraction cartrldge (SPE RP18) eluted
with methanol and were concentrated prior to HPLC analysis.
In addition, aliquots of pooled Day-4 urine samplés from
male and female high-dose rats were subjected to enzymatic
hydrolysis using bovine B-glucuronidase and Helix pomatia
gulfatase. The enzyme reactions were conducted in 0.2 M

. sodium acetate at pH 5 at 37 C for 16 hours, and the-
resulting hydrolysates were concentrated by SPE RP18 prior
to HPLC analysis. Pooled Day-4 urine sampleg wers also
subjected to acid hydrolysis (1 M HCl, 4 hours at 37°C),
concentrated by SPE RP18, and analyzed by HPLC.

For HPLC analysis of fecal Y“C-residues, the methanolic fecal
extracts from individual animals over the entire zampling
period were also pooled by sex/group in 24-hour increments
and concentrated prior to HPLC analysis. Solid fecal
residues were pooled by sex/group in 24- or 48-hour
increments and extracted sequentially with methanol/water
(3:1, v/v), methanol/water (1:1, v/v), and water. The
resultlng methanolic and agueous extracts were combined by
gample and centrlfuged the supernatants were dried and
reconstituted in methanol for HPLC analysis. In addition,
aliquots of pooled Day-3 methanol extracts of feces from
male and female high-dose rats were concentrated and
subjected to acid hydrolysis (1 M HCl, 4 hours at 37°C).
The resulting hydrolysates were purified by SPE RP1S,
concentrated, and analyzed by HPLC.

For analysis of YC-residues in tissues, solvent extracts of
liver, fat, skin/fur, and carcass were analyzed by LC/MS.
Samples of liver, fat, and carcass were pooled separately by
dose group and extracted by homogenization with acetonitrile
(ACN) . The resulting ACN extracts were partiticned against
hexane, concentrated to dryness, and reconstituted in
methanol prior to analysis. Pooled skin/fur samples were
crushed in liquid nitrogen and extracted with methancl (all
animals) and acetone (females only). The skin extracts were
concentrated and redissolived in methanol prior to analysis.

To confirm the identify of "“C-components isolated by HPLC,
isolated components from selected samples were
cochromatographed with reference standards, and/or analyzed
by LC/MS, LC/MS/MS, GC/MS (with and without trimethyl-silyl
derivatization}), and NMR.
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4, Statistics

-]

For urine and fecal samples, radiocactivity in terms of the %
of the administered dose was reported for individual samples
and for the total from each animal. The means of the five
animals/sex/dose group were calculated by the reviewer. For
tissue/blood samples, radicactivity, in terms of
concentration (pug equivalents/g, i.e. ppm) and the % of
administered dose, was reported for individual samples and
as the mean (with + S.D.) of five animals/sex/dose group.
For the blood kinetics study, radiocactivity in whele blood
was reported in terms of concentration (ug egquivalents/qg)
for individual samples and as the mean (with + 8.D.) of five
animals/sex/dose group. A computer program, TopFit V 1.1,
was used to generate the following plasma kinetic
parameters: elimination phase half-life (t,), area under the
concentration time curve {AUC.g), maximum concentration in
the blood (C,,), and the time (T reguired to reach C

max ) max "

II. RESULTS

A. Excretion, Distribution, and Recbverv

1. Excretion

As shown in Tables 2, 3 and 4, excretion of radicactivity
was gradual and occurred primarily via the feces {46.4-
69.5%), with urinary excretion being a secondary pathway
{(4.4-10.8%). For each dose group, fecal excretion of the
dose was higher for males (60.1-69.5%) than for females
(4€.4-56.0%); whereas, levels of urinary excretion were
similar for males (6.1-10.3%) and females (4£.4-10.8%).
Total excretion was increased slightly by pretreatment and
by increasing the dose level. Within 168 hours of dosing,
the SOLD animals excreted 51.6-67.1% of the dose in feces
and urine (including cage wash), while the ROLD groups
excreted 66.4-73.7%, and the SCOHD groups excreted 6€9.9-
80.6%.

The most notable difference in excretion between the dose
groups was in the rate of excretion. For the SOLD groups
(Table 2), the rate of fecal excretion wag highest on Day-1
(16.5-22.7%) and declined steadily throughout the study to
3.1-3.4% on Day-7; the rate of urinary excretion peaked on
Day-2 (0.9-1.2%), declining to 0.5% by Day-7. For both ROLD
and SOHD groups {(Tables 3 and 4, respectively), there was an
initial burst of radicactivity recovered in feces {(6.9-
15.0%) on Day-1, but rates declined by Dav-2 {3.0-56.5%).

The rates of fecal excretion were highest on Day-6 (10.5-



MB46513-Fipronil Metabolite

Qo

12.7%
animals.
dosing and peaked on Day-5
on Day-4 (2.3-2.9%}

a) Single low dose

for ROLD animals and on‘Day—S

(2.1-2.4%)

for SOHD animals.

(SQLD) :

[“C1MB46513,
occurred primarily via the feces

of the study
radicactivity was low throughout the sgtudy,
4.4% of the dose for males and females,
with fecal excretion,
early

period.

wash}

administered dose,

(15.8-15.9%)
Urinary excretion increased steadily fellowing
for ROLD animals and

Metabolism (§85-1}

for SOHD

Focllowing a single low dose of

elimination of radicactivity was gradual and
(Table 2} .
of radicactivity was highest during the initial 24-hour
post-dose period
steadily to 3.1-3.4% of the dose during the final 24 hours
(144-168 hours).

(males,

22.7%;

females 16.5%

Fecal excretion
) and declined

Urinary excretion of

totaling 6.1 and
respectivealy. :
the rate of urinary excretion peaked

As

{24-48 hoursg) at 0.9-1.2% of the dose and dsclined
steadily to 0.5%

and 51.6%

of the doge during the final 24-hour
Cumulative fecal and urinary excretion
for males and femaleg was €7.1%
respectively.

(plus cage
cf the

Table 2. Recovery over time of radicactivity in excreta of
rats following administration of a single oral dose
of [“CIMB46513 at 1 mg/kg.®

Percent of radicactive dose administered
Males

Sample 0-24hr | 24480 | 48-72hr 72-96 hr | 96-120 he | 120-144 hr | 144163 hr | Total

Urine 1.05 | 1.21 1.05 C.82 0.76 0.63 0.54 6.06

Feces’ 22.65 1 10.62 8.77 5.79 4.84 4.03 3.38 60.08

Cage Wash | NE° NR NR NR NR NR NR 0.95

Total 23.70 | 11.83 9.82 6.61 5.80 4.66 3,92 67.09

‘ ' Females

Sample 024 he | 2448 hr | 4872 hr 7296 hr | 96-120 hr | 120-144 hr | 144-16% ir | Total

Urine 0.69 | 0.89 0.70 0.59 0.57 0.54 0.46 4.44

Feces® 16.46 | 8.38 6.56 4.16 4.14 3,53 3.12 46.35

Cage Wash | NR NR NR NR NR NR NR | 0.82

Total 17.15] 9.27 7.26 4.75 4.71 4.07 3.58 | 51.61

Data are the mean of 5 animals/sex at each sampling interval ‘and were

calculated by the reviewer using data from Takbles 8,
cf the study report.

and 47)

Radicactivity in fecal extracts and residual solids.

NR = Not reported.

b) Repeated low doge

(ROLD) :

9 and 14

(pages 41,

Pretreatment with MB46£E13

prior to a single low dose of ["“C]MB46513 had a slight

effect on the teotal amounts of radiocactivity excreted in the

10
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Table 3. Recovery over time of radiocactivity in excreta of rats
following administration of a single oral dose of
[MCIMB46513 at 1 mg/kg after 14 consecutive daily doses .
of MB46513 at 1 mg/kg.?

Percent of radicactive dose administered
Males
Sample 0-24 hr 24-48 br 48-72 hr 7296 hr | 96-120 br | 120-144 hr | 144-168 hr | Total
Urine 0.39 0.92 1.46 1.89 2.37 1.84 1.42 10.29
Feces’ 10.97 3.36 5.95 9.03 10.78 | 12.65 8,34 61.08
Cage Wash | NE° NR NR NR NR NR NR 2.37
Total 11.36 4.28 7.41 10.92 | 12.15 | 14.49 9.76 73.74
i Females
Sample {-24 br 24-48 hr 4872 hr 7296 hr | 96-120 hr | 120-144 hr | 144-168 br | Total
Urine 0.65 1.27 1.66 1.93 2,14 1.80 1.31 10.76
Feces" .86 6.45 8.99 4.61 9.23 10.48 6.732 53.35
Cage Wash NR NR NR NR NR NR “NR | 2.28
Total 7.51 7.72 10.55% 6.54 11.37 | 12.28 8.04 56.39

[sen

urine and feces,

3).

males

As in the SQLD groups,
excreted was higher for males
{(66.4%) ,

) s

higher from ROLD females

(46.4%) .
doge in urine
the most pronounced effect from pretreatment was a change in

(73.7%)

Metabolism (§85-1)

but fecal excretion remained the principal
route of elimination as in the single low-dose groups

the percentage of the dose
than for females
The total amount of radiocactivity excreted in the
feces was comparable for the ROLD males (61.1%)
(60.1%

(Table

and SOLD
but fecal excretion of radiocactivity was
(53.4%)

than from SOLD females

than did the S0LD rats.

the rateg of both fecal and urinary excretion of

radicactivity.

Both ROLD males and females excreted more of the

(10.3-10.8% However,

In the first 24 hours following dosing,

there was an initial burst in the amount of radicactivity

recovered in feces
Day-2

(3.4-6.5%) .

(6.9-11.0%)
Subsequently,
increased and peaked on Day-6

In urine,

followed by a decrease on
the rate of fecal excretion
(10.5-12.7%}).

the

rate of excretion increasged steadily following dosing and
Ag in the SOLD

peaked on Day-5 at 2.1-2.4%
groups,

than for females (66.4%) .

i+

of the dose.
excretion of the dose was hlgher for males

(73.7%

)

Data are the mean of 5 animals/sex at each sampling interval ard were

calculated by the reviewer using data from Tableés 15,

49 and 54) of the study report.
Radioactivity in fecal extracts and residual solids.

NR =

Not reported.

11

16 and 21

(pages 48,
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Table 4,

o

Metal

¢) 8ingle high dose (SOHD}: As with the ROLD gr
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Recovery over time of radicactivity in excreta of rats

following administration of a single oral dose of

["*C1MB46513 at 10 mg/kg.®

Percent of radicactive dose administered

Males

Sample

0-24 hr

24-48 hr

48-72 hr

72-96 hr

96-120 hr

120-144 hr

144-168 hr

Total -

Urine

0.28

1.07

2.00

2.34

1.33

1.08

- 0.6

W

8.80

Feces®

15.C2

2.97

8,53

11.92

15.94

g.12

6.0

1y

69.54

Cage Wash

NR®

NR

NR

NR

NR

NR

NE|

2.26

Total

| 15.30

4.04

10.53

14.26

17.27

10.21

6.73

BC.60

Sample

Fema

les

0-24 hr

24-48 hr

48-72 br

72-96 hr

96-120 hr

120-144 hr

144-163 hr

Total

Urine

0.40

.1.64

2.47

2.50

1.53

1.05

0.7

=]

10.70

Fecesg®

7.92

3.82

6.19

11.50

15.75

7.28

3.5

o0

56.04

Cage Wash.

NR

NR

NR

NE

NR

NR

NE|

3.20

Total

'8.32

5.46

8.66

14.40

17.28

8.33

4.29

69.94

Data are the mean of 5 animals/sex at each sampling interval and
calculated by the reviewer using data from Tables 1,
of the study report.

and 40)

Radicactivity in fecal extracts and residual aOlldb

NR =

Not reported.

iz
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2 and 7 (pages 24,
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2. Tissue Distribution.

Levels of radiocactivity at sacrifice (168 hours post-dose)
in tissue, blood, and carcass samples from male and female
rats from each dose group (SOLD, ROLD, and SOHD) are
summarized in Table 5, and the ratics of radloactivity in
tissues/plasma are summarized in Table 6.

The general distribution of radicactivity among tissues was
the game between dose groups and sexesg, although the actual
levels differed between dose groups and sexes. In all
animals, concentrations of radicactivity were highést in
fat. The ratic of radiocactivity in fat/plasma was 6.3-12.8
for maleg and 16.4-25.2 for females. The next highest
‘concentrations of radicactivity were generally associated
with the adrenals (tissue/plasma ratio: males, 2.1-2.5;
females, 3.1-4.7) and liver (tissue/plasma ratio: males,
2.0-2.5; femaleg, 2.4-2.9%). PFemales also had high
concentrations of radicactivity associated with the ovaries
(tissue/plasma ratio: 2.6-4.4). The lowest concentrations
of radicactivity were generally assoccliated with the brain,
spleen, muscle, whole blocd, and stomach.

The concentration of radiocactivity in all tissues was
generally higher for females than for males, with the
exception of whole blood and plasma, in which levelsg of
radicactivity were eguivalent between sexes. Concentrations
of radiocactivity in fat were 1.6-2.8 times higher in females
than in males.

among the dosed groups, “C-residues were lowest in tissues
from the SOLD group. With the exceptions of residual
carcass and skin plus fur, pretreatment with MB46513
increased the regidue levels in tissues of ROLD males and
females. Levels of radicactivity were highest in tissues
from the SOHD group, with residue levels generally 10-30
times higher than in tissues from the SOLD group.

a) Single low dose ({(SOLD): Radiocactivity was detectable in
all blood and tissue samples from both male and female rats
gacritficed 168 hours following a single dose with
[“CIMB46513 at 1 mg/kg. The concentration of radicactivity
in tissues was higher for females than for males, with the
exception of whole blood and plasma, in which levels of
radiocactivity were equivalent between sexes. For both
sexes, the highesgt residue levels were found in fat {(1.54-
2.73 ppm). The next highest levels of radiocactivity were _
generally asgociated with the liver, adrenals, and skin with
fur (males, 0.28-0.34 ppm; females 0.31-0.60 ppm). Females
also had high residue levels {(0.34-0.49 ppn) in ovaries,
pancreas, and intestinesg. For both sexes, tissues with the

13
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lowest residues (0.04-0.15 ppm) included brain,
muscle, whole blood, and stomach.

b) Repeated low dose (ROLD) :
MB46512 for 14 days prior to a single dose of [MC]

Metabplism (§85-1}

spleen,

Pretreatment with tnlabeled

MBE46513

had no apparent effect on the distribution of radioactivity

in tissues. As with the SOLD group,
concentrations of radicactivity in tissues than ma
the exception of whole blood and plasma.
residue levels were highest. in fat
3.15 ppm},
(males,  0.57-0.58 ppm; females, 0.67-0.85 ppm).
residues levels were associated with brain,
and stomach (males, 0.07-0.12 ppm; females, 0.21-
Although the pattern of distribution was the same
SOLD animals, radiocactivity accumulated to a great
in all tissues of the RCOLD animals,
carcasg and the skin with fur.

(male 1.97 ppm

c) Single high dose (SOHD) :

Increasing the dose
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T
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1.25-1.79 ppm; females, 1.52-2.15 ppm).

14

effect on
As with -
of

ption of
gidue

e 50.83
(males,
had high-
s (9.74
may have
es. The
ated with
ales,




MB46513-Fipronil Metabolite Metafolism (§85-1)

Table 5. Distribution of radicactivity in blood, tissues,
organs, and carcasses of rats sacrificed 168 hours
after dosing with [“CIMB4651i3 at 1 or 10 mg/kg.?

PPM in ["CIMB465132 Eguivalents
Pose Single low dose Repeated low dose Single lhigh dose
(SOLD - 1 mg/kg) (ROLD - 1 mg/kg) {SOHD -| 10 mg/kg)

Tissue/organ Male l Female Male l Female Male l Female
Liver 0.28 0.31 0.57 0.67 7.02 6.66
Kidney 0.15 0.24 0.30 0.41 3.37 3.83
Heart 0.09 0.14 0.20 0.34 2.34 2.91
Lung 0.14 0.21 0.33 0.53 4.07 4.70
Brain 0.06 0.11 0.12 0.26 1.75 2.15
Spleen 0.05 0.08 0.12 0.22 1.65 1.87
Muscle 0.09 0.15 0.12 0.21 1.44 1.90
Fat 1.54 2.73 1.97 3.15 1g.31 ° 50.83°
Gonads 0.06 Q.49 0.28 0.65 2.49 9.74
Intestine & 0.19 0.34 0.52 0.58 4.90 4.75
contents
Bone & Marrow 0.05 0.08 0.13 0.18 2.04 2.31
Adrenals 0.30 0.51 0.58 0.85 6.43 7.40
Residual . 0.15 0.23 0.15 0.23 1.76 2.43
Carcass ‘ ’
Blood 0.07 0.06 0.17 0.18 1.79 1.52
Plasma 0.12 0.11 0.33 0.29 2.79 2.54
Skin & Fur . 0.34 0.60 " D.28 0.43 2.66 5.06
Uterus NAS 0.25 NA 0.42 NA 10.43
Pancreas 0.22 0.42 0.31 0.61 3.72 4.80
Thyroid 0.20 0.28 0.21 0.38 2.64 3.20
Stomach & 0.04 0.07 0.07 0.21 1.25 2.01
contents )

a Data are the mean of 5 animals/sex/dose group and were obtained from Tables
3, 4, 1¢, 11, 17 and 18 f{pages 36, 37, 43, 44, 50 and 51 of the study-
report) .

b Data are the average of 3 animals/sex.

c N&A = Not applicable.
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Table 6. Ratio of radiocactivity in tissues/plasma cf rats
sacrificed 168 hours after dosing with [“CIMB46513
at 1 or 10 mg/kg.?

: Ratio of radioactivity in tissues/plasma
Dose Single low dose Repeated low dose Single high dose
(1 mg/kg) {1 mg/kg) (10 mg/kg)
Tissue/organ Male Female Male Female Male l Female
Liver 2.29 2.86 2.04 2.44 2.45 2.78
Kidney 1.22 2,27 1.08 1.42 1.1¢ 1.5¢
Heart 0.74 1.32 0.75 1.18 0.82 1.22
Lung 1.12 1.93 1.20 1.88 1.41 1.96
Brain 0.54 1.03 0.43 0.89 0.60 Cc.%1
Spleen 0.43 . 0.72 0.44 0.7 0.57 0.77
Mugcle 0.79 1.47 0.41 0.78 0.56 0.79
Fat 12.77 25.22 6.25 16.43 8.16 23.22
Gonads 0.53 4.33 0.90 2.56 0.94 4.40
Intestine & 1.58% 3.18 1.594 1.85 1,62 2.02
contents
Bone & Marrow 0.38 Q.79 0.45 .69 0.71 0.96
Adrenals 2.51 4.72 2.11 3.06 2.38 3.19
Regidual 1.21 2.16 0.53 0.9¢C 0.65 1.04
Carcass
Blood 0.55 0.60 0.52 0.62 ‘0.64 0.60
Skin & Fur 2.85 5.64 0.96 1.87 1.02 2.23
Uterus NAS 2.34 NA 1.72 NA 4.18
Pancreag 1.78 3.99 1.08 2.19 1.32 2.07
Thyroid 1.65 2.59 0.74 1.26 Q.97 1.40
Stomach & 0.35 ] 0.59 0.29 0.62 0.40 0.87
contents

Data are the mean of 5 animalg/sex/dose group and were obtained from Tables
5, 6, 12, 13, 1% and 20 (pages 38, 39, 45, 46, 52 and 53 of the study
report) .

Data are the average of 3 animals/sex.

b NA = Not applicable.

3. Recovery of Radioachtivity

The recovery of radicactivity in excreta and tigsues/carcass
was similar for all test groups {SOLD, ROLD, and SOHD) and
are presented in Table 7. Within 168 hours post-dose, 93-
101% of the administered dose wasg recovered from all dose
groups. Fecal excretion was the principle route of
elimination, accounting for -~46-70% of the administered
dose. Tissues and carcass (20-41% of dose) accounted for
the next largest fraction, and urinary excretion accounted
for 4.4-11% of the dose. 1In all test groups, males excreted
more of the dose in feces than did females and retained less
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of the dose in their carcasses and tissues than females.
Levels of urinary excretion were comparable between sexes.

Based upon data from an unreported preliminary study,
significant levels of radicactivity were not expected in
- organic volatiles.

a) Single iow dose: Following a single oral dose of
[¥CIMB465413 at 1 mg/kg, 93.7 and 92.7% of the administered
dose. was recovered from male and female ratsg, respectively,
within 168 hours. The largest fraction of the dose was

recovered in the feces (males, 60.1%; females 46.4%), with
the carcass and tissues (males, 26.6%; females 41.1%)
accounting for the next largest fraction. Radicactivity in

urine accounted for 4.4-6.1% of the dose in both sexeg.
Maleg excreted more of the dose in feces than did females
and retained less of the dose in the carcass and tissues.

'b) Repeated low dose (ROLD):  Within 168 hours post-dose,
95.2 and 98.0% of the administered dose was recovered from
male and female rats, respectively. As with the single
low-dose group, the largest portions of the dose were :
recovered in the feces (males, 651.1%; females 53.4%) and the
carcass and tissues {(males, 22.5%; females 31.7%). Alsc,
males excreted more of the dose in feces than females and
retained less of the dose in the carcass and tissues.
However, pretreatment with MB46513 for 14 days prior to a
single oral dose of [“C]MB46513 increased the amount of
radiocactivity excreted in the urine (10.3-10.8% both sexes)
and decreased the amount of radiocactivity recovered in the
tissues and carcass when compared to the single low-dose
group.

c) 8ingle _high dose (SOHD): Following a single oral dose
of [MCIMB46513 at 10 mg/kg, 100.5 and 99.9% of the '
administered dose was recovered from male and female rats,
respectively, within 168 hours. The pattern of recovery was
gsimilar to the repeated low-dose group. The majority of the
dogse was recovered in the feces (malas 69.5%; females
56.0%), followed by the carcass and tissues (males, 19.9%;
females 20.0%), and the urine (8.8-10.7% both sexes}). As in
both other groups, the males excreted more of the dose in

- feces than did females and retained less of the dose in the
carcass and tissues. '
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Table 7. Recovery of radicactivity from rats dosed with

a

b

[“CIMB46513 at 1 or 10 mg/kg.®

Percent of radiocactive dose administered
Dose Single low dose Repeated low dose Single high dose
{1 mg/kg) (1 mg/kg) (10 mz/kg)
Sample Male Female Male Female Male Female
Urine 6.06 4,44 10.29 10.76 8.80 10.70
Feces 60.08 46 .35 61.08 53.35 69.54 56.04
Cage. Wash 0.95 0.82 ' 2.37 2.28 2.2¢ : 3.20
Tigsues - 6.62 §.86 9.14 10.30 7.70 9.12
Carcasgs P 20.02 31.26 12.31 21.35 12.24 20.84
[ Total I ez.73 92.73 96.19 98.04 | 100.5a4 99.90

Values are the mean of 5 animals/gsex/dcse group and were calculated from
Tables 7, 14, 21 and G1-G& (pages 40, 47, 54, and 139-144 of the study
report) .

Inciudes residual carcass, skin, and fur,

. Blood Xinetics

The study report presented data on the concentration of
radicactivity in whele blood from 0 to 648 hours following a
single oral dose of [MCIMB46513 at 1 or 10 mg/kg. These data
were used to calculate the kinetic parameters for the
elimination radioactivity from blood, which are presented
belcw in Table 8.

a) Single low dose (SOLDPK): The maximum concentration'of

radicactivity () attained in blood wag similar for both
males (0.14 ppm) and fewmales (0.15 ppm), but the time required
tor concentrationsg to peak in the blood was longer for females
(61 hours) than for males (46 hours). The elimination half-
life (t,) was aliso longer for females {210 hours) than for
males (156 hours}, and the AUC values were higher for females
{49 ppm/hr) than for males (33 ppm/hr).

b} Single high doge (SCHDPK): The calculated biood kinetic
parameters were similar for beoth males and females from the
high-dose group; although the t, was slighter longer and the
Chw and AUC values were slightly higher for females than for
males. :

A comparigon of the high and low dose data indicate that the
maximum concentrations of radioactivity attained in the blood
increased approximately in properticon to the 10-fold increase
in the dose. The ratio of C,,, for high-dose to low animals is
14.5 for males and 15.4 for females. In addition, the ratio
of AUC values for high to low-dose animals is 15.2 for males
and 10.9 for females. Dose level had only a minor affect on
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t,, slightly increasing t, times at the high-dose fcr both
males and females. The high dose also increased T,, times for
both males and females, although the increase for females was
‘not as large as for males.

Table 8. Kinetic parameters determined for whole blood following
a single dose of [MCIMB46513 at 1 or 10 mg/kg body wt.®

Single low dose Single high dose

Kinetic (1 mg/kg) (10 mg/kg)
parameters

Male Female Male ‘Female
Coam tHa/g) 0.14 + 0.0C2 0.15 + 0.03 2.03 + 0.47 2.31 + 0.9
T ADT) 45.93 + 13.63 | 60.65 + 17.14 | 72.53 + 9.08 | 70.52 & 8.3
Cu {hr) 156.3 + 17.83 209.5 + 13.75 170.1 + 21.2 220.6 +

55.71

AUC 5 418 : 33.18 + 5.13 49.45 + 7.33 503.4 + 55.5 539.9 &+
{pg/g) x hr 79.26

a Data are the mean {+8D) of 5 animals/sex/dose and are extracted from Table
28, page 59 of the study report {(MRID 44262817).

C. Metabolite characterization studies:

Quantitative HPLC analyses isolated up to 17 radicactive
components from urine and up to 12 radiocactive components from
methanolic and methanol/water extracts of feces. The results
of thege analyses are summarized in Table 9 and the chemical
structures .appear in Figure 1.

In urine and feces, MB46513 (see Figure 1) was identified by
HPLC and LC/MS analyses, and MB46400 was identified by LC/MS,
GC/MS, and NMR analyses. The metabolite RPA 105048 and the

- sulfate conjugate of MB4651i3 (UMET/3 in Figure 1) weve
identified by LC/MS analysis and were found only in urine.
Several conjugates of MB46513 were tentatively identified in
urine and/or feceg using LC/MS and NMR analyses; these
included a 4-cyano-5-(N) cysteine conjugate {(FMET/10 & UMET/15

in Figure 1), a 4-cyano-5-(N) cysteine glycine conjugate
(FMET/7 in Figure 1), and a 5- (N} cysteine conjugate (FMET/9 &
UMET/14 in Figure 1). Enzyme hydrolyeig data and LC/MS

analyses also tentatively identified two glucuronide
conjugates of MB46513 in urine. '

Ir addition, LC/MS analysesg of extracts from liver, Zat,
carcass, and skin/fur of low-dose males (SOLDTM) isclated only
one radicactive component.  This component was ildentified as
unchanged MB46513, indicating that the percent dose associated

19



'MB46513-Fi'pronil Metabolite ' Metabolism (§85-1)

with thesge tissues (15.0-34.3%) may be entirely composed of
MB46513.

In excreta of all three dose groups, the maijority ot ,
radicactivity was identified as unchanged MBE46513 (males,
28.6-44.2%; females, 35.4-39.6%), nearly all of which was
found in the feces. Unchanged MB46513 recovered in urine
accounted for «<0.1% of the dose. The only other components in
excreta accounting for >5% of the dogse were MB46400 (males,
5.7-10.6%; females, 2.1-7.1%), which was found in
approximately egqual amounts in urine and feces, and the
4-cyano-5- (N)cygteine conjugate of MB46513 (males, 7.2-14.2%;
females, 3.8-9.2%), which was found primarily in feces (=1.8%
in urine) . )
Two minor components that were identified only in urine were
RPA 105048 (<0.8%) and the sulfate conjugate of MB46513
{£2.4%). Two other minor components tentatively identified in
both urine and feces were a 4-cyano-5- (N} cysteine glycine
conjugate of MB46513 {0.7-3.8%) and a 5-(N} cysteine conjugate
of MB46513 (1.9-3.5%). The remaining unknown components
isclated from urine each accounted for <1.5% of the deose, and
unknown compconents isolated from feces each accounted for «<5%
of tThe dose. '

Within each dese group, the metabolite profile was similar
between sexes. The same metabolites were identified in both
gexeg. :

The metabolite profile was qualitatively the gsame between dosge
groups and the levels of metabolites were also generally
similar. However, there were differences in the relative
lévels of metabolites between dose groups. Levels of MB46513
were lower in ROLD rats (28.6-35.4%) than in SOLD rats (38.6-
44 .2%), and levels of all metabolites were higher in ROLD rats
than SOLD rats. The largest relative difference was in the
level of the gulfate conjugate of MB46513 (SOLD rats, ~0.2%;
ROLD rats, ~2.3%). Levels of MB46513 were gimilar in excreta
of SOHD {39.6-44.0%) and SQLD (38.6-44.2%) rats, but SOHD rats
had much higher levels of all metabolites than the SOLD rats,
with the exception of the sulfate conjugate.

These data indicate that fecal excretion of unchanged MB46513
is the principal pathway for elimination of MB46513 from rats.
The metabolism of MB46513 in rats involves substitution of the
trifluoromethyl or cyano groups on the pyrazole ring and/or
sulfate, glucuronide, or glutathione conjugation at the amide
on the pryazole ring. The registrant’s proposed metabolic
pathway for MB46513 in rats is shown in Figure 1.

a) Single low dose (SOLD): A total of 61.5 and 48.7% of the
dose was identified in excreta of male and female SOLD rats,
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respectively. Although levels of metabolites were higher in
the excreta of males than females, the metabolic prcfile was
similar for both sexes. The major component identified was
unchanged MB46513 {38.6-44.2%), of which <0.1% was found in
urine. The only other two components in excreta accounting
for =5% of the dose were MB46400 (males, 5.7%; females, 3.1%)
and the 4-cyano-5- (N)cysteine conjugate of MB45513 (males,
7.2%; females, 3.8%). Approximately egual amounts of MB46400
were recovered from urine and feces, but the 4-cyano-5-(N)
cysteine conjugate was found primarily in feceg (<0.6% in
urine) . '

Two minor components identified only in urine were RPA 105048
(<0.4%) and the sulfate conjugate of MB446513 (<0.3%). Two
other minor components tentatively identified in both urine
and feces were a 4-cyano-5-(N) cysteine glycine conjugate of
MB46513 (0.7-1.4%) and a 5-(N) cysteine conjugate of MB46513
(1.9-2.3%) . ' o

In addition to the compounds identified in excreta, LC/MS
analyses of extracts from liver, fat, carcass, and skin/fur of
low-dose males indicate that radiocactivity associated with
these tissues is comprised sclely of MB46513. These data
indicate that unchanged MB46513 c¢ould account for up to 66.7
and 72.9% cf the dose for males and females, respectively.

b) Repeated low doge (ROLD): A total of 60.6 and 53.9%% of
the dose was identified in excreta of male and female ROLD
ratg, respectively. As with the SOLD rats, the metabolic
profile was similar for both sexes. The major component
identified was unchanged MB46513 (28.6-35.4%), of which =0.02%
was found in urine. The only other two components in excreta
accounting for »5% of the dose were MB46400 (males, 9.8%;
females, 5.6%), which was found in approximately equal amounts
in urine and feces, and the 4-cyanc-5- (N)cysteine conjugate of
MB46513 (maleg, 12.2%; females, 9.2%), which was found
primarily in feces (=1.6% in urine;.

Twe minor components identified only in urine were RPA 105048
(0.8%) and the sulfate conjugate of MB46513 (=2.4%). Two
other minor compcnents tentatively identified in both urine
and feces were a 4-cyano-5-(N) cysteine glycine conjugate of
MB46513 (2.4-3.4%}) and a 5-(N) cysteine conjugate of MB46513
(3.1%) .

Compared to the SOLD rats, levelsg of MB46513 in excreta of
ROLD rats were lower and levels of metabolites weve higher.

Based upon analyses of tissue extracts from SOLD males,
radicactivity associated with the liver, fat, carcass, and
skin/fur of ROLD rats is likely to be comprised solely of
MB456513. In which case, unchanged MB46513 recovered from ROLD
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rats would account for up to 44.8 and 52.9% of the dose for
males and females, respectively. :

¢}  8Single high dose {SOHD): A total of 77.7 and 54.1% of
the dose was identified in excreta of male and female SOHD
rats, respectiwvely. As with the other two dose groups, the
metabolic profile was similar for both sexes. The major
component identified was unchanged MB46513 {39.6-44.0%), of
which =0.06% was found in urine, The only other two
components in excreta accounting for »5% of the dose were
MB46400 (males, 10.6%; females, 7.1%), which was found in
approximately equal amounts in urine and feces, and the 4-
cyano-5- (N) cysteine conjugate of MB46513 (males, 14.2%;
females, 8.9%), which was found primarily in feces {<1.8% in
urine) . '

Twe minor components identified only in urine were RPA 105048
(20.9%) and the sulfate conjugate of MB46513 (=0.9%). Two
other minor components tentatively identified in both urine
and feces were a 4-cyano-5-(N) cysteine glycine conjugate of
MB46513 (2.1-3.8%) and a 5~ (N) cysteine conijugate of MB46513
(3.4-3.5%).

Compared to the SCLD rats, levels of MB46513 recovered in
excreta of SOHD rats were the same but levels of metabolites
were higher.

Based upon analyses of tissue extracts from SOLD males,
radioactivity associated with the liver, fat, carcass, and
skin/fur of SOHD rats is likely to be comprised solely of
MB46513. In which case, unchanged MEB46513 .recovered from SOHD
rats would account for up to 595.0 and 63.7% of the dose for
males and females, respectively.
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Deose Group

Percent of administered dose

Single Low

Repeated Low

Single High

Dose Dose Dose
1 mg/kg 1 mg/kg 10 mg/kg
Compound/fraction Male |Female Male |Fema1e Male | Female
MB46513 44.15 38.60C 28,55 35.38% 43,97 32.61
MB46400C 5.67 3.05 9.80 5.57 10.61 7.08
RPA 1050438 0.35 0.09 0.76 0.41 0.62 0.47
Sulphate conjugate of MB46513 0.24 G.13 2.35 2.29 0.60 0.90
(UMET/3)
4-cyanc-5- {N)Cysteine 7.17 3.79 12.17 9.18 14.23 8.89
conjugate of MB46513 ° 4 :
(FMET/10 & UMET/15)
4-cyanc-5- (N) cysteine glycine 1.42 0.73 3.38 2.41 3.81 3.07
conjugate of MB46513 ° {FMET7)
Glucuronide conjugates of 0.26 C.45 0.51 0.50 0.48 0.59
MB46513 ® (UMET/4 & UMET/8)
5-(N) Cysteine conjugate of 2.25 1.86 3.08 3.11 3.40 3.46
MB46513 ° (FMET/9 & UMET/14) -
Total identified 61.55 48.70 60.60 58.86 77.72 64.07
Unidentified HPLC Peaks
Urine, 4 to 8 peaks each 2.84 1.47 2.03 2.25 1.58 2.20
<1.5% of the dose '
Feces, 4 to 8 peaks each «<5% 1.78 0.63 8.71 3.48 g8.84 5.81
of the dose
Total unidentified 4.62 2.10 10.74 5.73 10.42 8.01
Unanalyzed fractions®
Liver, fat, carcass, skin & 22.52 34,33 16.21 24,50 || . 15.03 24,04
fuar*
Tissues {(excluding liver and 4.12 £.79 6.24° 7.15 4.91 5.82
fat)

Cage washes 0.95 0.82 2.37 2.28 Z2.26 3.20
Total Unanalyzed 27.5% 41.94 24.82 33.93 22,20 33.16
Total accounted for® 93.76 92.74 96.16 98.52 110.34 | 105.24
Total recovered 148.94 | 176.62 145.80 {166.38 i54.74 | 171.56

T

Quantitative metabolite data were cobtained from HPLC analyses of urine and

fecal extracts and residues

FMET/10 = fecal metaboclite 10,

= urinary metabolite 15 etc.

{(Tables 33-44, pages 61-72 of study report).
UMET/15

radicactivity

+ (Total

Metabolites were tentatively identified by LC/MS and NMR analyses.

bata were cbtained from Table G1-G6, pages 139-144 of the study report.
Based upon LC/MS analyses of tissue extracts from SOLD males,

in liver, fat, carcass, and skin/fur is likely to be comprised solely of
MB46513.

Total accounted for = {(Total identified) + (Total unidentifieq)
Unanzlyzed) .

Total recovered from Table 6 of this report.
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Figure 1. Proposed Metabolic Pathway for MB46513 in the Rat
(Scanned from p.316 of the Study Report, MRID 44262817).
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ITII. DISCUSSION

A. Investigator’s Conciusions

Following oral dosing, ["“CIMB46513 was relatively well
absorbed at nominal doses of 1 or 10 mg/kg in both sexes and
metabolized. The elimination of [#CIMBR46513 was not very
rapid with the majority of the administered doge being
excreted in the feces rather than in the urine. Small
differences were observed between the single and repeated low-
dose groups in terms of elimination and distributiorn.

Compared to the single low-dose ratsg, the repeated low-dose
rats excreted more radiocactivity indicating that predosing may
increase the metabolic capacity of rats. Radioactivity was
widely distributed in the tissues with a predominance in fatty
tigsuesg. A gignificant part of the radicactivity (8-17%)
remained in the residual carcass at 168 hour post-dcse. These
results and the relatively long elimination half-life suggest
the presence of a deep compartment such as fat.

B. Reviewer’'s Discussion

Within 168 hours of dosing with [MCIMR46513, 93-101% of the
administered dose was recovered from all test groupg. Fecal
excretion was the principle route of elimination, accounting
for 46.4-69.5% of the administered dose. Tigsues and
carcasses accounted for the next largest fraction of the
radiocactivity (19.9-41.1%), and urinary excretion accounted
for 4.4-10.8% of the dose. - In all test groups, fecal
excretion was higher for males {60.1-69.5%) than for females

(46.4-56.0%), and less radioactivity was retained in the
carcasses and tissues of males (19.9-256.56%) than females
(30.0-41.1%) . ©Levels of urinary excretion were comparable

between sexes {(males, 6.1-10.3%; females, 4.4-10.8%).

In the absence of biliary excretion data it is not possible
determine the extent of absorption of the test material.
However, based on the urinary excretion of radicactivity and
on the residual radicactivity in carcags (Takle 7} it is
possible to estimate that at least 23.6-35.7% of the dose was
abscrbed by the SOLD and ROLD rats and 21.0-31.3% of the dose
was absorbed in the SOHD rats. These values may increase by a
few percent (< 10.0%) 1f radicactivity in other tissues is
considered. ' '

Excretion of the radicactivity was increased slightly by
pretreatment and at the high dose level. Within 168 hours of
dosing, the SOLD animals excreted 51.6-67.1% of the dose in
feces and urine (including cage wash), whereas ROLD animals
excreted 66.4-73.7% and SOHD animals excreted 69.9-80.6%.
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Radioactivity was excreted gradually by all test gro
{<35.5% of dose was excreted in feces within 48 hour
the rates of excretion differed noticeably among gro
Fecal excretion of radioactivity was highest on Dayt
SOLD ratg (16.5-22.7%), on Day-6 (10.5-12.7%) for RO
and on Day-5 {15.8-15.9%) for SOHD rats. Urinary ex
gshowed a similar pattern, being highest on Day-2 for
rats (0.9-1.2%), on Day-5 for ROLD animals (2.1-2.4%
Day-4 for SOHD animals {2.3-2.9%).

Maximum concentrations of radicactivity in whele blg
attained within 46-61 hours for low-dose animals and
71-73 hours for high-dose animals. Maximum concenty
were similar between gexes within a dose group (low
0.14-0.15 ppm; high dose, 2.03-2.31 ppm), and were ]
greater in the high-dose group than the low-dose grc
Elimination of radiocactivity from the blood was prot
both dose groups; eliminaticon half-lives were 156-17
for males and 210-221 hours for females. In additig
ratioc of AUC walues for high to low-dose animals wag
maleg and 10.9 for femaleg, reflecting the differend
levels.

The general distribution of radicactivity among tisd
the same between dosgse groups and sexes, although ths
levels differed between dose groups and sexes. In 4
‘animals, concentrations of radicactivity were highes
{1.54-50.83 ppm}). The ratio of radiocactivity in fat
was 6.3-12.8 for males and 16.4-25.2 for femaleg. T
highest concentrations of radicactivity were general
associated with the adrenals (males, 0.30-6.43 ppm;
0.51-7.40 ppm) and liver (males, 0.28-7.02 ppm; fema
¢.66 ppm}. Females alsc had high concentrations ass
with the ovaries (0.49-9.74 ppm}. The lowest concen
of radicactivity were generally associated with the
gpleen, muscle, whole blood, and stomach.

With the exception of whole blood and plasma, concen
of radicactivity in tissues were generally higher fo
than for males, e.g. radicactivity in fat was 1.6-2.
higher in femaleg than in males.

Among the dose groups, "“C-residues were lowest in ti
the SOLD group with the exceptions of residual carca
skin plus fur. Pretreatment with MB46513 increased
residue levels in tissues. Levels of radiocactivity
highest in tissues from the SOHD group, with residue
generally 10-30 times higher than in tissues from th
group. '

For each dose group, the major radicactive component

identified in excreta was unchanged MB46513 {(males,
44 .2%; females, 35.4-39.6%), nearly all of which was
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the feces. Unchanged MB46513 recovered in urine accounted for
<0.1% of the dose. The only other components in excreta
accounting for =»5% of the dose were MB46400 (males, 5.7-10.6%;
females, 3.1-7.1%) and the 4-cyano-5- (N)cysteine conjugate of
MB46513 {males, 7.2-14.2%; females, 3.8-9.2%). Other minor
components identified in excreta included: RPA 105048
(<0.8%); the sulfate conjugate of MB46513 (<2.4%); a 4-cyanoc-
5- (N} cysteine glycine conjugate of MB46513 (0.7-3.8%); and a
5-(N) cysteine.conjugate of MB46513 (1.9-3.5%).

Within each dose group, the metabolite profile was the sane
between sexes, although metabolite ievels were generally
higher in maleg than femaleg. The metabolic profile was also
gsimilar between dose groups, although there were differences

in the relative levels of metabolites. Pretreatment resulted
in lower levels of MB46513 in excreta {ROLD groups, 28.6-
35.4%; SOLD groups, 38.6-44.2%). In addition, levels of all

metabolites were higher in ROLD rats than SOLD rats. Levels
of MB46513 were gsimilar in excreta of SOHD (39.6-44.0%) and
SOLD (38.6-44.2%) rats, but level of metabeclites were
generally higher in SOHD rats than SOLD rats.

In addition, analyses of extractg from liver, fat, carcass,
and skin/fur of low-dose males found only one radicactive
component, unchanged MB46513, indicating that the
radioactivity associated w1th tissues and the carcass (15.0-
34.3% of dose) may be entirely composed of MB46513.

These data indicate that fecal excretion of unchanged MB46513
is the principal .pathway for elimination of MB46513 from rats.
The metabolism of MB46513 in rats involves substitution of the
trifiuorcmethyl or cyanc groups on the pyrazole ring and/or
sulfate, glucuronide, or glutathione conjugation at the amide
on the pryazcle ring. High levels of radiocactivity in fat
compared to blcod and the prolonged elimination half-life of
MB46513 indicate that there is a potentlal for biocaccumulation
of MB46513 in fatty tigsues.

IV. STUDY DEFICIENCIES

An intravenous route of administration was not employed in this
study, and no reasons were provided to justify excluding
intravenous dosing. However, sufficient data are available to
conclude that this metabolism study in the rat is an acceptable
nonguideline study.
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Reviewed by: Marion Copley, DVM, DABT /éf Do @/7/@9
Registration Action Branch 1 (7509C) %//7?7
Secondary Reviewer: Melba Morrow, DVM
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B DATA EVALUATION REPORT - AMENDMENT
(Original document TXR No. 011714)

STUDY TYPE: Subchronic Toxicity/Rats (82-1)

EPA L.D. NUMBERS: P. C. CODE: 129121
MRID NUMBER: 435595-01
TEST MATERIAL: M B 46513
Synonym: Fipronil Metabolite
STUDY NUMBER: - SA 93226
TESTING FACILITY: Rhone-Poulenc-Secteur Agro
Sophia Antipolis Cedex
SPONSOR: Rhone-Poulenc Ag Company
TITLE OF REPORT: M&B 46513: 90-Day T0x1c1ty Study in the Rat by Dietary
: - ' Administration _
AUTHOR(S): M. Dange
REPORT ISSUED: ~June 17, 1994

EXECUTIVE SUMMARY: In this subchronic rat study (MRID # 43559501), M B 46513 was
administered in the diet to groups of ten male and ten female CD rats at dosages 0f 0, 0.5, 3, 10 or
30 ppm (males: 0, 0.029, 0.177, 0.594 and 1.772 mg/kg/day, females 0, 0.035, 0.210, 0.709, and
2.101 mg/kg/day, respecuvely) daily for 90 days.

There were four deaths in both sexes of the 30 ppm group during the treatment period. There was
an increased incidence of clinical signs of neurotoxicity (aggressivity, irritability to touch, increased
motor activity and curling up on handling)in the 10 and 30 ppm group males and females. One male
in the 3 ppm group was also observed to display most of these signs. Mean body weights were
statistically decreased in the 30 ppm group males and females and the 10 ppm group males at
multiple weekly measurements during the study. Overall mean body weight gains for the 10 and 30
ppm group males was decreased 15.4/and 122‘: respectively. Mean weekly food consumption and
food conversion efficiency for the 30 ppm group males and females were lower than the controls
during the first two weeks of the study only. There were no treatment-relatedchanges in hematology
or urinalysis parameters. Alterations in clinical chemistry parameters were of no toxicological



significance. Treatment-related decreases were seen in T, at weeks 2 and 10 ip the 30 ppm group
males and in the 30 ppm group females at week 10. There was also a decrease in Ty in the 30 ppm
group males at week 10. However, there were no changes in TSH, or the thyroid gland on
macroscopic or microscopic examination. Therefore, the toxicological significance of the hormone
alterationsis questionable. There were no treatment-related macroscopic or microscopic necropsy
changes. The study demonstrates that the metabolite is more toxic than the parent chemical
(MB 46030) when administeredto rats for 90 days. The Lowest Observed Effect Level (LOEL)
was 3 ppm (0.177 and 0.210 mg/kg/day for males and females, respectively) based on the
occurrence of agressivity, irritability to touch and increased motor activity in one male (these
signs are also observed in the mouse). The No Observed Effect Level (NOEL) was 0.5 ppm
(0.029 and 0.035 mg/kg/day for males and females, respectively).

 This study is classified as Acceptable and satisfies the data requirements for a subchronic rat study
(82-1). : '




A. JUSTIFICATION FOR LOWERING THE NOEL FOR THE SUBCHRONIC
TOXICITY STUDY IN THE RAT (MRID 43559501) using photodegradate MB 46513

The HED Hazard ID Assessment Review Committee met 6n December 9, 1997 10 reevaluate the
NOEL/LOEL for this study. They were previously set at: (NOEL) was 3 ppm (0.177 and 0.210
mg/kg/d ay for males and females, respectively). The Lowest Observed Effect Level (LOEL)
~ was 10 ppm for females (0.594 and 0.709 mg/kg/day for males and females, respectively).

Justification for lowering these values is as follows:

Signs of toxicity at the high dose of 30 ppm include

. 4 deaths M & F) _ _

. clinical signs of neurotoxicity (aggressivity, irritability to touch increased motor activity
and/or curling up on handling (

. decr BW, FC,FE(M & F); BWG (M)

Signs at 10 ppm

«  clinical signs of neurotoxicity (aggressivity, irritability to touch increased motor activity and
curling up on handling) (M & F)
. decr BW (M), BWG (M)

Signs at 3 ppm _
. clinical signs of neurotoxicity (aggressivity, irritability to touch increased motor activity and

curling up on handling) (I M)

Table 1 Clinical Signs of Toxicity in Rats Treated with MB 46513 in the Diet for 90 Days?

” Dosage Levels (ppm)

" Males l Fernales )
I e e = S——
Increased motor activity [ 0 0 0 0 1 0 0 o i 9
| Aggressivity 0 0 1 1 4 0 0 o o o
Excessive vocalization 0 0 1 2 0 0 0 0 0 1
Curls up at handling 0 0 0 0 5 0 0 10 { 1
Irritability to touch 0 0 1 6 6 11 o 0 0 5 8

a Extracted from Table 1 (pages 41-44) of the study report.

The signs observed in the one 3 ppm male are the same signs observed in the higher doses. These
signs are also seen in other rat and mouse studies with this compound. '

The LOEL was 3 ppm (0.177 mg/kg/day) based on neurologic signs in one male rat (females
were affected at the next higher dose). The NOEL was 0.5 ppm (0.029 mg/kg/day).

There are no other changes or modifications to the original DER TXR No. 011714.
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MB46513-Fipronil Metabolite Dermal Absorption - F@

EPA Reviewer: Alberto Protzel, Ph.D. "/‘1l‘ﬂ
Reregistration Branch 1 (4002)

EPA Work Assignment Manager: Marion Copley, DVM, DABT 4%@2%%4%&%/?;7

Registration Action Branch 1 (2002)

DATA EVALUATION RECORD

STUDY TYPE: Dermal Absorption - Rat

QPPTS Number: 870.7600 ' OPP Guideline Number: §85-3

DP BARCODE: D237893 SUBMISSION CODE: 5524626

B.C. CODE: 129121 ‘ TOX, CHEM, NO.: None

TEST MATERTA PURITY) : MB46513 (Fipronil Metabolite, 99.2%
a.i.)

SYNONYMS : 5—amino—3—cyaﬁor1—(2,6—dichloro-4—
trifluocromethylphenyl) -4-trifluoromethylpyrazole

CITATION: Cheng, T. (1996) Dermal Absorption of (14¢)-MB 46513
in Male Rats (Preliminary and Definitive Phases):
-Corning Hazleton, Inc, Madison, Wisgconsin. Lab-
Project ID. CHW €224-230, September 27, 1996. MRID
44262816, Unpublished.

SPONSOR: Rhdne-Poulenc Ag Company, Research Triangle Park,
' North Carolina

EXECUTIVE SUMMARY: 1In a dermal absorption study (MRID 44262816),
24 male Crl:CD BR rats/dose group were dosed dermally with
[14CIMB4613 (99% a.i.) as a 1% carboxymethylcellulose agueous
suspension at dose levels of 0.081, 0.881, or 7.17 mg/rat {(0.006,
0.071, or 0.574 mg/cmz) Four rats/dose were sacrificed for
assegsment of dermal absorptlon after 0.5, 1, 2, 4, 10, and 24
"hours of exposure '

Dosed radiocactivity was quantitatively recovered from each dose
group {(92.5-103%). After 24 hours of exposure, dermal absorption
of MB46513 was minimal. For all dose groups, the majority of the
dose was not absorbed (920.2-102.3%), and only trace amounts
{0.1%) of radiocactivity were excreted in the urine and feces.



MB46513-Fipronil Metabolite Dermal Absorption - Rat (§85-3)

For the low- and mid-dose groups, radicactivity remaining in/on
the skin after washing increased with the duration of exposure,
reaching maximums of 3.97% and 1.05% of the dose, respectively,
by 24 hours. However, duration of exposure had no effect on
accumulation of radicactivity in/on the skin for the high-dose
group.

For the low-dose group, absorption (measured as amount excreted
plus amount retained in the body) increased over time from
<0.005% of the dose at 0.5 hours to 2.64% of the dose at 24
hours. Potential absorption (amount absorbed plus amount
retained in/on skin) also increased over time from 0.74% of the
dose at 0.5 hours to 6.61% of the dose at 24 hours. For the mid-
dose group, absorption increased over time from <0.01% of the
dose at 0.5 hours to 0.35% of the dose at 24 hours. Potential
absorption increased from 0.28% of the dose at 0.5 hours to 1.40%
of the dose at 24 hours. For the high-dose group, the maximum
amount of absorption was 0.14% of the dose at 0.5 hours, and the
maximum potential absorption was 0.66% of the dose at 4 hours.
There wag 2.56% adhered to the akin and absorbed at the 10 hour
time point with the lowest dose applied (0.006 mg/cm?).

SELECT DERMAL ABSORPTION VALUES
{Total % adhered to the skin and absorbed)

37 2 PRI > ST

T

This study is classified as Acceptable (Guideline) and satisfies
the requirement for a dermal absorption study (§85-3) in the rat.

COMPLIANCE: Signed and dated GLP, Quality Assurance and Data
Confidentiality statements were provided.
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MB46513 -Fipronil Metabolite Dermal Absorption - Rat (§85-3)

1.

MATERIALS AND METHODS

A MATERIALS:

1.Test Materiasl: MB46513
Chemical Name: 5-amino-3-cyano-1-(2,6-dichloro-4-
trifluoromethylphenyl) -4-trifluorcmethylipyrazole
Description: Yellow solid
Lot /Batch #: 805 DAP DA 999

Purity: 99.2% a.i.
CRS #: 120068-37-3
Structure:

Cl Cl

[(MC-U-phenyl] MB46513

Description: Pale yellow cream

Reference #: GHS 847.2

Radiochemical purity: >99%, determined by HPLC
Specific activity: 836 MBg/mmol

2.Vehicle: ["“C]IMB46513 was admlnlstered as a 1% carboxymethyl
cellulose aguecus suspension.

3.Test znimals: Species: Rat (male)
Strain: Crl:CD BR
Age and weight at start of treatment: approximately 8
weeks, 162-190 g

Source: Charles River Laboratories, Inc., Portage, MI
Acclimation period: =7 days
Diet: Rodent Diet #5002 (PMI Feed, Inc.), ad libitum

Water: tap, ad libitum

. STUDY DESIGN and METHODS

- This study was designed to characterize the dermal absorption

of [“C-U-phenyl]MB46513 in male rats. A pilot study and
definitive study were conducted. The pilot study consisted of
two groups of 4 rats/group dosed dermally at target doses of
0.08 or 8 mg/animal. Actual average dose levels were 0.09 and
11.2 mg/animal (0.007 and 0.899 mg/cm’). Each group was
exposed for 0.5 hour.



MB46513-Fipronil Metabolite Dermal Absorption -~ Rat (§85-3)
The definitive study consisted of three groups of 24
rats/group dosed dermally at target doses of 0.08, 0
mg/animal. Actual average dose levels were 0.081, 0
7.17 mg/animal (0.006, 0.07%1, or 0.574 mg/cm’). Fouxz
dose group were exposed for durations of 0.5 1, 2, 3
hours.

.8, or 8.0
.881, or

r rats per
10 or 24

I

1.Dose gelection

Middle and high target doses of 0.8 and 8 mg/anima
selected because these doge levels were previously
low and middle doses in a fipronil dermal absorpti

and MB46513 is a photolvtic metabolite of fipronil|.

target dose of 0.08 mg/animal was selected because
formed in the field is likely to represent only a.
of the total amocunt of fipronil applied.

.Doge preparation

For the middle and high doses, ["C]IMB46513 was dil
unlabeled MB46513 Lo specific activities of 2.91 x
and 3.03 x 107 dpt/ug, respectively. [MYCIMB46513
dom/upg) was not diluted for the low dose.

Dose suspensions were prepared by combining the re
amounts of [“CIMBR46513, unlabeled MB46513, and the
carboxymethylcellulose carrier. The solutions wer
magnetic stirring, vortex-mixing, and sonication.

suspensions were stirred constantly and were used

of preparation or were stored refrigerated overnig
to dosing. Duplicate samples of each dosing solut
collected before and after dosing to determine the
stability, homogeneity, and radiochemical and chem
purity of each dosing solution.

.Animal preparaticon and dosing

For the pilot study, four animals were assignad to
group. For the definitive gtudy, twenty-four anim
assigned to each of three dose groups. At least 1
before dosing, the back and shoulders of each anim
shaved and washed with water,
-skin.
am?)
silicone sealant.

A rectangular plastic enclosure (approximat

A 100 pL topical application of dose suspension wa
onto the skin within the enclosure and spread even
glass rod.

application and these samples were retained. The

site was then covered with a non-occlusive filter ;
and an Elizabethan collar was placed on eac]

cover,
neck. Rats were then placed in individual metabol
for collection of urine and feces until sacrifice.

taking care not to al

The glass rod was rinsed and wiped aft:

1 were
used as
onr study,
The low
MB46513
fraction

uted with
10*dpm/pg
(1.29 x10”

gquired

1%

e mixed by
Dosing

on the day
ht prior
ion were

ical

cach dose
sls were
5 hours
11 were
brade the

=1y 12.5

was glued to the back of each rat and sealed with a

-y

5 pipetted
lv with a
5
Lreatment
baper

h animal’s
ism cages
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4 ,Sample collection

Urine and feces were collected on dry ice located

each metaboligm cage. For the pilot study, 4 rats
were sacrificed at 0.5 hours post-dose, and for th
definitive study, 4 rats/group were sacrificed at

4, 10, and 24 hours after dosing. - Rats were anest
with ketamine and the enclosure cover was removed

The skin surface at the treatment site was then wa
alternately with 2% Ivory soap solution and water

gauze pads, and dried with cotton swabs.

The ratg were anesthetized with halothane and bloo
(definitive study only} were collected by cardiac
Resgidual urine in the bladder was collected and ad
urine sample from the animal. The skin at the app
site was excised and retained. The plastic enclos
the gauze pads and cotton swabs used to wash the s
retained for analysis. The cages were washed with
trisodium phosphate solution and wiped with gauze
wash and gauze pads were retained for analysis.

The following samples were analyzed for radicactiv
Plastic enclosure

Gauze pads and swabs from s
Skin from treatment site

Enclosure cover
Skin wash
Whole blood

Carcass Cage wash
Cage wipe Urine
Feces Spreader rinse and wipe

.Data analvsis

Means and standard deviations were calculated for
from each dose group,
was also calculated for pre- and post-dosing sampl
dosing solution. The limit of detection (LOD) for

- Rat (§85-3)

beneath
group

0.5, 1,
hetized
and saved.
shed

using

2,

1 samples
puncture.
ded to the .
lication
Lre and

kin were

1%

pads. The

ity :

kin wash

samples

and the relative standard deyviation

c5s of the
the

radicanalyses was taken as 2x background (20-84 dpm).

RESULTS :

l.Analygis of dose formulations

Concentrations c¢f radicactivity (dpm/g) in dosing
suspensiong were determined in duplicate samples t
and post-dosing and these values were used to dete
actual dose applied to each animal. The actual do

nken pre-

rmine the
seg

{(mg/animal and mg/cm’) applied at each time point gre

presented in Table 1. In the definitive study,
were 99-103% of the target dose for the low-dose g
114% for the mid-dose group, and 84-93% for the hi
Concentrations of radicactivity in dose su

spension

actual doses
roup,

107 -
yh-doge




MB46513-Fipronil Metabolite o Dermal Absorption|- Rat (§85-3)

had relative standard deviations of 0.87-2.54%. HPLC

analyses of pre- and post-dosing samples indicated that the
test material was stable and that the chemical and
radiochémical purity of the test substance were bgth >99%.

2.Dose distrjibution

a.Pilot study

After an exposure duration of 0.5 hours, recoveyies of
radioactivity from the 0.093 and 11.2 mg/animal |dose
groups were 94.3 and 99.4%, respectively. ' ‘

b.Definitive study

The doge distributiong for the definitive study |are
presented in Tables 1-and 2. Table 1 contains the
distribution of radicactivity (percent) in the various
tigsues and analyzed fractions. Table 2 summarizes the
data in Table 1 and contains percent of dose absorbed, not
absorbed, total excreted, and total in the bedy.  In
addition, Table 2 contains the sum of percent of] dose
remaining in/on the gkin (i.e. fraction not removable by
washing) plus the percent of the dose absorbed.

The dosed radicactivity was gquantitatively recoviered from
each dose group at all exposure intervals. Recoverieg cof
radicactivity were 92.5-103% of the dose. For each dose
at each interval, 89.8-102% of the dose was recovered in
the skin wash, with skin from the test site (0.13-3.97%)
accounting for the next . largest portion of the dose. Only
trace amounts (=0.1%) of radicactivity were excreted in
the urine and feces.

" For the low- and mid-dose groups, the percent doge
absorbed and assocliated with skin-at the treatment site
generally increased with the duration of expcsure.
However, length of exposure had no effect on absprption or
the radiocactivity in/on the skin for the high-doge group.
Among dose groups, the percent of the dose absorbed
generally decreased with increasing dose levels;| although
the actual amount of material in/on treated skin| increased
with dose level. By 24 hours, the amount of [*C|MBR46513
in/on treated skin was 0.278, 0.767, and 1.89 ugfcm* for
the low-, mid-, and high-dose, respectively.

- At 0.081 mg/animal (0.006 mg/cm®), 90.2-94.2% of the dose

- remained unabscrbed thrcughout the 24-hcur period;
although absorption increased over time, with absocrbed
radicactivity accounting for 2.64% by 24 hours| A

3
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similar trend was observed for skin at the tre
gsite; radicactivity increased from 0.74% at 0.
3.97% by 24 hours. Radioactivity in the body
. and excreted (0.1%) were also highest at 24 ho
Radicactivity absorbed and associated with the
skin was highest at 24 hours and accounted for
the dose.

At 0.088 mg/animal (0.071 mg/cm?), 93.2-101.4%
dose remained unabsorbed throughout the 24-hou
Absorption increased over time, although this

less pronounced than at the low-dose. By 24 h
0.35% of the dose was absorbed. A similar tre
observed for skin at the treatment site; radio
increased from 0.28% at 0.5 hours to 1.05% by

Radicactivity in the body {(0.31%) and excreted
were alsc highest at 24 hours. Radiocactivity

and associated with the treatéd skin was highe
hours, accounting for 1.40% of the dose.

- At 7.17 mg/animal (0.574 mg/cm’), 96.1-102.3% ¢

remained unabsorbed throughout the 24-hour per
There was no correlation between the duration

exposure and the amount of radiocactivity abscr
Essentially all the radicactivity was either n
absorbed or associated with the gkin from the

gite. Radicactivity associated with the treat
was highest at 4 hours, accounting for 0.61% o
dose.

DISCUSSION

Investigator’s Conclusion

The study author concluded that dermal absorption of
was minimal. The maximum amount of direct absorptio

(0.82 upg/cm?, 0.14% of applied dose) was noted in the

group at 0.5 hours of exposure. Due to the minimum
absorption, no correlation was noted between the amc
absorption and the duration of exposure. For the lo
mid-dose groups, there was some indication of an inc
amocunt of indirect absorption {amount absorbed + amo
skin) with increasing time. However, for the high-d
it appeared that indirect absorption had reached sat
regardless of the duration of exposure.

- Rat (§85-3)
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- carboxymethylcellulogse at doses of 0.08,

. Amounts of radicactivity abscrbed plus radicactivity

Reviewer's Discussicn

Male Crl:CD BR rats were dosed dermally with [M“C]IMB4
0.88,
(0.006, 0.071, or 0.574 mg/cm?) and exposed for durat

' Dermal Absorption r Rat {§85-3)

13 in 1%
or 7.L7 mg/rat

ions of

0.5 to 24 hours..  Dosed radicactivity was quantitatively

recovered from each dose group (92.5-103%).

After 24 hours of expogure, dermal absorption of MB46%13 was

and <0.01% of |

respectively.
the majority of the dose was not absorbs
(0.1%) of radiocactiy

minimal, accounting for 2.64%, 0.35%,
in the low-, mid- and high-dose group,
dose groups,
102.3%), and only trace amounts
excreted in the urine and feces.

For the low- and mid-dose groups, radiocactivity rema]
in/on the skin after washing increased with the duraf
exposure. However, a similar increase was not obsery
high-dose group,
the skin was saturated at the high-dose.
dose retained in/on the skin was inversely related t
level,
the skin increased with dose level.

rhe dose
For all
ed (90.2-
yity were

ining
rion of
red in the

suggesting that the potential for uptake by
The percent

of the
n the dose

although the actual amounts of material retained in/cn
The maximum amount of the
for the low-,

dose in/on the skin was 3.97%, 1.05% and 0.61%
mid-, and high-dose groups, res?ectively, which are equivalent
to 0.278, ©.767, and 3.61 ug/cm’.

in/on the

skin (pcotential absorption) increased with the length of
. exposure, reaching maximums of 6.61% for the low-dose group
and 1.40% for the mid-dose by 24 hours. Duration of |exposure

IV,

had no effect on potential absorpticn for the high-dq
which reached a maximum by 4 hours of §0.66% of the dq

STUDY DEFICIENCIES

No deficiencies were noted in this dermal absorption

bSe group,
bse .

study.
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