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CONCLUSIONS

The developmental neurotoxicity study (2005, MRIDs 46534401) with fluazinam was
submitted and supported by the registrant’s response to provide additional information (2006,
MRID 47019301) including the range finding study (2005, MRID 47037001). The definitive
study was determined to be Acceptable/Non-Guideline and may be used for regulatory purposes.
A copy of the DER is attached. The study is further described together with the Executive
Summary in the table attached.
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Table. Study Reviewed

Study Identification Executive Summary
83-6. (870.6300). In a developmental neurotoxicity study (2005, MRID 46534401), Fluazinam (97.8% a.i.; lot #
Developmental A629/1995, impurity #5 0.09%) was administered by gavage to 24 Crl:CD® (SD) IGS BR

Neurotoxicity — rats
Huntingdon Document No.;
ISK 272/042019, March 31,
2005.

motor activity on GD 15 and PPD 60; auditory startle habituation on GD 19 and PPD 58; and learning
and memory on LD 16 and PPD 61. From each maternal group, 12 were sacrificed on both LD 2] and
PPD 66; of these, 10/group were selected for neuropathology procedures. The additional assessment of
the dams is related to trying to further characterizing neurotoxicity that is attributed to impurity #5. On
postnatal day (PND) 4, litters were culled to yield four males and four fernales (as closely as possible).
Offspring were allocated for detailed clinical observations (FOB) and assessment of motor activity,
auditory startle reflex habituation, leaming and memory (watermaze testing), and neuropathology at
days 23/24 and on PND day 66. On PND 21, the whole brain was collected from 10 pups/sex/dose

Maternal parameters. No effects on absolute body weight were noted. Mean body weight gain
for GDs 6-14 was significantly decreased (14%) at 10 and 50 mg/kg/day and during GDs 6-20 at 50
mg/kg/day (10%). Mean body weight gain during lactation was not affected. Food consumption
during gestation was comparable to controls bus during lactation was significantly decreased at 10 {10
to 14%) and 50 mg/kg/day (7 to 11%). Mean body weight and body weight gain post weaning (days
28-63) were not affected. The weight gain and food consumption data that occurs in the absence of

be included as a true toxic response.

Qffspring parameters. No treatment-related effects were observed on litter size at birth or survival
to weaning. Birth weight was lower in females at 10 and 50 mg/kg/day (both 6%, p < 0.01) butnot in
males. Mean offspring body weight was significantly decreased in males and females at 10 (6-11%)
and 50 mg/kg/day (6-16%) during lactation. Mean body weight gain was significantly decreased in
male and female pups at 10 (4-24%) and 50 mg/kg/day (16-35%) during lactation. During the post-
weaning period (PNDs 28-63), mean body weight was significantly decreased in males and females at
10 (3-7%) and 50 mg/kg/day (7-15%). However, post weaning body weight gain was essentially
comparable to the control group. The mean age of completion of balano-preputial separation was
significantly delayed at 10 and 50 mg/kg/day. Rearing counts in female pups were decreased on day
21 in the 10 (to a mean 0f 3.5 vs. 8.1 in the controls) and 50 (mean 3.7) mg/kg/day dose groups. Dark
and/or distended abdomens observed in a total of 12 offspring from 4 litters at 50 mg/kg/day were
considered treatment-related since similar signs were observed in the preliminary study. The peak
amplitude in the auditory startle response was affected in males in the high dose group at day 23/24.
Absolute brain weight for high dose males was 6.1% decreased on PND 21 and slight changes in brain
width were noted. No treatment-related effects were observed on other behavioral assessments,
including FOB, motor activity or learning and memory. Grey matter vacuolation was not seen in the
LD21 neuropathology assessment. A single isolated incident of grey matter vacuolation in the high
dose group at day 66 was not considered related to treatment. The offspring LOAEL is 10
mg/kg/day based on decreased body weight and body weight gain and delay in completion of
balanoe-preputial separation. The offspring NOAEL is 2 mg/kg/day. ‘

This developmental neurotoxicity is classified as Acceptable/Non-Guideline and may be used for
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DATA EVALUATION RECORD

STUDY TYPE: Developmental Neurotoxicity Study - Rat; OPPTS 870.6300 (583-6) OECD
426

PC CODE: 129098 DP BARCODE: D317746

SUBMISSION NO.: none

TEST MATERIAL (PURITY): Fluazinam (97.8% a.l)

SNYONYMS: B1216, IKF 1216 and PP192

CHEMICAL NAMES: 3-chloro-N-(3—chloro-5-triﬂuoromethyl-2-pyridyl)-%,%,%-triﬂuoro-2,6—
dinitro-p-toluidine (IUPAC Chemical name); 3-chloro-N-[3-chloro-2,6-
dinitro-4-(triﬂuoromethyl)-phenyl]-5-(triﬂuoromethyl)-2-pyridinamine
(CA Chemical name)

CITATION: Fulcher, S.M.(2005) Technical Fluazinam: Developmental neurotoxicity study in the
rat by oral (gavage) administration. Huntingdon Life Sciences, Ltd., Huntingdon,
Cambridgeshire, England. Doctiment Number ISK 272/042019, March 31, 2005.
MRID 46534401. Unpublished.

. (2006) Technical Fluazinam Developmental Neurotoxicity Study in the Rat by Oral
(Gavage) Administration Response to Reviewers Comments” Signed December 28,
2006. MRID No.: 47018301.

Fulcher, S.M. (2005) Technical Fluazinam Preliminary Developmental Neurotoxicity
Study in the Rat by Oral Gavage Administration to CD Rats and Their Offspring.
Huntingdon Life Sciences, Ltd. Study No.: ISK 271/040029, November 3, 2005,
MRID No>: 47037001. .

SPONSOR: Ishihara Sangyo Kaisha, Ltd., Osaka, Japan

EXECUTIVE SUMMARY: Ina developmental neurotoxicity study (2005, MR1D 46534401),
Fluazinam (97.8% a.i.; lot # A629/ 1995, impurity #5 0.09%) was administered by gavage to 24
Crl:CD® (SD) IGS BR rats/sex/dose at 0, 2, 10 or 50 mg/kg/day from gestation day (GD) 6 through
lactation day (LD) 20. The pups were administered the same doses by gavage from postnatal days
(PND) 7 to0 20 or 21. Matemnal evaluation consisted of a Functional Operational Battery (FOB) was
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and PPD 58; and learning and memory on LD 16 and PPD 61. From each maternal group, 12 were
sacrificed on both LD 21 and PPD 66; of these, 10/group were selected for neuropathology
procedures. The additional assessment of the dams is related to trying to further characterizing
neurotoxicity that is attributed to impurity #5. On postnatal day (PND) 4, litters were culled to yield

maturation (vaginal opening in females and preputial separation in males) was assessed.

Maternal parameters. No effects on absolute body weight were noted. Mean body weight gain
for GDs 6-14 was significantly decreased (14%) at 10 and 50 mg/kg/day and during GDs 6-20 at 50
mg/kg/day (10%). Mean body weight gain during lactation was not affected. Food consumption
during gestation was comparable to controls but during lactation was significantly decreased at 10 (10
to 14%) and 50 mg/kg/day (7 to 11%). Mean body weight and body weight gain post weaning (days
28-63) were not affected. The weight gain and food consumption data that occurs in the absence of
absolute weight differences for the dams are not considered to be of sufficient magnitude to be
included as a true toxic response. Reproductive parameters and behavioral assessments, including
FOB, motor activity, auditory startle reflex habituation and learning and memory, were not affected
by treatment. No treatment-related changes were observed at either the necropsy on LD 21 or PPD)
66. The characteristic grey matter vacuolation attributed to fluazinam in previous studies was not
seen at LD 21 or PPD 66. The maternal LOAEL for Fluazinam was not established. The
maternal NOAEL is > 50 mg/kg/day. The weight gain and food consumption data that occurs in the
absence of absolute weight differences for the dams are not considered to be sufficient of sufficjent
magnitude to be included as a true toxic response. '

Offspring parameters. No treatment-related effects were observed on litter size at birth or survival
{o weaning. Birth weight was lower in females at 10 and 50 mg/kg/day (both 6%, p < 0.01) but not in
males. Mean offspring body weight was significantly decreased in males and females at 10 (6-11%)
and 50 mg/kg/day (6-16%) during lactation. Mean body weight gain was significantly decreased in
male and female pups at 10 (4-24%) and 50 mg/kg/day (16-35%) during lactation. During the post-
weaning period (PNDs 28-63), mean body weight was significantly decreased in males and females at
10 (3-7%) and 50 mg/kg/day (7-15%). However, post weaning body weight gain was essentially
comparable to the control group. The mean age of completion of balano-preputial separation was
significantly delayed at 10 and 50 mg/kg/day. Rearing counts in female pups were decreased on day
21 in the 10 (to a mean of 3.5 vs. 8.1 in the controls) and 50 (mean 3.7) mg/kg/day dose groups. Dark
and/or distended abdomens observed in a total of 12 offspring from 4 litters at 50 mg/kg/day were
considered treatment-related since similar signs were observed in the preliminary study. The peak
amplitude in the auditory startle response was affected in males in the high dose group at day 23/24.
Absolute brain weight for high dose males was 6.1% decreased on PND 2] and slight changes in
brain width were noted. No treatment-related effects were observed on other behavijoral assessments,
including FOB, motor activity or learning and memory. Grey matter vacuolation was not seen in the
LD21 neuropathology assessment. A single isolated incident of grey matter vacuolation in the high
dose group at day 66 was not considered related to treatment. The offspring LOAEL is 10
mg/kg/day based on decreased body weight and body weight gain and delay in completion of
balano-preputial separation. The offspring NOAEL is 2 mg/kg/day. \

This developmental neurotoxicity is classified as Acceptable/Non-Guideline and may be used for
regulatory purposes. It does not, however, satisfy the guideline requircment for a developmental
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This developmental neurotoxicity is classifie

d as Acceptable/Non-Guideline and may be used for

regulatory purposes. It does not, however, satisfy the guideline requirement for a developmenta]

neurotoxicity study in rats (OPPTS 870.6300, §

the positive control data.

83-6): OECD 426 (draft) due to the pending review of

The DNT Work Group determined that this study can be classified as Acceptable. This study does
not satisfy the guideline requirements for a developmental neurotoxicity study and is classified as
NonGuideline pending review of all available positive control data. J. Rowland, 07/31/2007 ]

COMPLIANCE: Signed and dated F lagging, GLP, Quality Assurance, and Data Confidentiality

statements were provided.

L MATERIALS AND METHODS:
o LA AND METHODS

A. MATERIALS:

1. Test material:
Description:
Lot #:
Purity:
CAS # of TGAI:
Stability:
CAS No.
Structure:

Fluazinam

yellow powder

A629/1995

97.8% a.i. (level of impurity #5 = 0.05%)
79622-59-6

Expiry date - July 2005

79622-59-6

2. Yehicle: 0.5% Sodium Carboxymethylcellulose in Teverse osmosis water

3. Test animals:
Species:
Strain:
Age at cohousing:
Source:
Housing:

Diet:

Water:

Eunvironmental conditions:

Rat

Crl:CD7(SD) IGS BR

Females: 12-13 weeks

Charles River (UK) Ltd., Margate, Kent, England

Stainless steel cages: up to 4 females during acclimation; dams and litters
during 1D 17 until weaning; litters from weaning until PND 28; up to 4
littermates after PND 28

Polypropylene cages: 1 male and 1female during mating; dam and litter GD 17
tolD 17

SDS VRF1 Certified Diet (Special Diet Services, Witham, Essex, England) ad
libitum

Municipal tap water ad fibitun.

Temperature:  19.23°C

Humidity: 40-70%

Air changes: Filtered fresh air that was not recirculated
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1. Inlife dates: Start: January 14, 2004; End: November 18, 2004

2. Study schedule: Mated female CD rats (24/dose group) were administered the test material by
gavage from gestation day (GD) 6 through lactation day (LD) 20. On postnatal day (PND) 4,
litters were standardized to 8 Pups, sexes were represented as equally as possible. Pups were
treated from PND 7 to PND 20 or 21. Dams were perfused on Days 21 and 66 post partum and

offspring were perfused on Days 21 and 66 of age for neuropathological assessment.

3. Mating procedure: The females were supplied as four littermates from each of 29 litters. The
littermates were paired on the same day with stock males on a 1:1 basis over a 15-day period (the
spread of mating was necessary in order to control the number of offspring having behavioral
tests performed on any one day). Animals were allocated to study on GD 0 when positive
evidence of mating was detected. Only females with sperm in a vaginal smear or at least three

copulation plugs were selected.

4. Animal assignment: Females with positive evidence of mating were allocated to group and cage

position in sequence of mating, as shown in Table 1.

TABLE 1. Study design . .

Dose (mg/kg/day)

2 10
Experimental parameter 0 (13t 174 | (8510 9.3)4 50
v ' Mét,e:rnal'#nimals R D
No. of maternal animals assigned
No. of maternal animals assigned 24 24 24 29
FOB (GDs 12 and 18) : 12 12 12 12
FOB (LDs 6 and 18, PPDs 35, 45, and 60) 10 10 10 10
Motor activity (GD 15, PPD 60) 10 10 10 10
Auditory startle habituation (GD 19, PPD 58) 10 10 10 0
Learning and memory (LD 16, PPD 61) 10 10 ' 10 10
Brain weight, neuropathology, morphometrics
(LD 21, PPD 66) 10 10 10 10
| o  Offspring ‘
Minimum No. of offspring assi gned?
FOB (PNDs 4, 11, 21, 35, 45 and 60) 10/sex 10/sex 10/sex 10/sex
Motor activity (PNDs 13,17, 22 and 60) 10/sex 10/sex 10/sex 10/sex
Acoustic startle habituation and pre-pulse 10/sex 10/sex 10/sex 10/sex
inhibition (PND 23/24 and 58)
Learning and memory (PND 23/24 and 61) 10/sex 10/sex 10/sex 10/sex
Brain weight, neuropathology, morphometrics 10/sex 10/sex 10/sex 10/sex
(PNDs 21 and 66)

* One male and/or female per litter with a minimum of 10/sex were assigned.
GD = Gestation Day; LD = Lactation Day; PPD = Post Partum Day; PND = Postnatal Day.
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#numbers in () are range of doses based on analytical value,

5. Dose selection rationale: In a preliminary developmenta} neurotoxicity stady (HLS Report
number ISK271/040029, MRID No.: 47037001), mortality was observed in directly dosed

offspring at dosages of 100 and 200 mg/kg/day. At 50 mg/kg/day,_ there were effects on offspring

6. Dosage administration: Parental females were dosed from GD 6 to LD 20 or 21 by gavage using
a graduated syringe and a rubber catheter at a dose volume of S ml’kg body weight. Offspring

flexible plastic cannula.

7. Desage preparation and analysis: The technical chemical was ground using a pestle and mortar

and small amount of vehicle. The mixture was then ground again, ensuring a thorough mixing of
the test article and vehicle. The suspension was transferred to an appropriate container and the
remaining vehicle added to prepare the proper concentration. Formulations were prepared fresh
daily Monday to Friday, with weekend formulations prepared on the preceding Friday and stored
at 4EC until the day of use.

Before dosing began, homogeneity and stability of the 0.4 and 10 mg/mlL were tested on samples
from the top, middle, and bottom of the botile of formulations stored for up to three days at
ambient temperature. Results of the initial assessments were unacceptable; therefore, the dosing

mg/mL formulation during the second week of lactation, two additional analyses were done on the
following week. For these analyses, samples were taken directly into volumetric flasks in order to
avoid losses during transfer. Four samples were taken at each analysis, with two samples
analyzed from each formulation. If the initial analysis required confirmation, then the remaining
two samples were analyzed; otherwise, the samples were frozen as a contingency.

Results:

Homogeneity analysis: The mean concentration of top, middle, and bottom samples of the 0.4
mg/mL formulation (stored 0, 2 or 6 hours) for the first trial was 69-160% of the nominal
concentration with a coefficient of variation (C.V.) of 1.91-68.7%. During trials two and three, the
concentrations were 93-99% of the nominal value witha C.V. 0f 0.34-3.51%. The mean
concentration of three trials of the 10 mg/mL formulation was 77-95% of the nominal value with a
C.V.0f1.27-9.92%, ‘

Stability analysis: The concentrations of the 0.4 mg/mL formulation stored for one or three days
were 96% (C.V. 1.21%) and 85% (C.V. 1.78%) of the nominal value, respectively. The
concentrations of the 10 mg/mL formulation stored for one or three days were 96% (C.V. 1.67%) and
95% (C.V. 1.30%) of the nominal value, respectively.
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Concentration analysis: The percentages of the nominal concentration for the first two analyses
during the treatment period were 82-87%, 85-93% and 92% for the 0.4,2 and 10 mg/mL
formulations, respectively. During the third analyses, the concentration of the 0.4 mg/mL formulation
was 65% of the nominal value. On repeat analysis, it was 87% of the nominal 0.4 mg/ml.
concentration.

The analytical data indicated that the homogeneity and stability of Fluazinam were adequate.
Doses to the animals were acceptable for the mid- and high-dose groups; however, the low-dose
group may have been under dosed during some weeks.

C. OBSERVATIONS:

1. In-life observations:

a. Maternal animals:
xaaieinal animals

1) Clinical observations: Females were observed cage-side for mortality, moribundity and
clinical signs of toxicity at least twice daily during the study. A physical examination was
performed on GDs 0, 6, 13 and 20, 0on LDs 1, 7 and 21 and then weekly to study termination.
Detailed daily observations were recorded immediately before dosing, as each animal was
returned to its home cage, at the end of dosing each group, between 1-2 hours after
completion of dosing of all groups, and as late as possible in the working day. Individual
maternal body weight was recorded on GDs 0,3,6, 10, 14, 17 and 20, daily until parturition
and then weekly to study termination (Days 28, 35, 42, 49, 56 and 63). On Day 35, some
body weight recordings were omitted in error. Food consumption (g/rat/day) was measured
for the periods GDs 0-5, 6-9, 10-13, 14-16 and 17-19 and LDs 1-3,4-6,7-10, 11-13, 14-16
and 17-20.

2) Neurobehavioral evaluations: Observations and the schedule for those observations are
l summarized as follows from the report,

i) Functional observational battery (FOB): On GDs 12 and 18 and LDs 6 and 18, twelve

females per group were subjected to FOB testing. On post partum days (PPDs) 35, 45 and 60,
ten females per group were also examined. Observations were made prior to dosing on
treatment days. Observations made in the hand and in the arena (653 x 500 mm divided into
six sections of equal size) were as follows:

Functional observationsBMaternal animals _
Signs of autonomic function, including:
1) Ranking of degree of lacrimation and salivation, with range of severity scores from none 1o severe;
2) Presence or absence of piloerection and exophthalamus;
3) Ranking or count of urination and defecation, including polyuria and diarrhes;
4) Pupillary function such as constriction of the pupil in response to light, or a measure of pupil size;
5) Degree of palpebral closure, e. g., ptosis;
6) Respiration;
7) Activity/arousal level,

Description, incidence, and severity of any convulsions, fremors, or abnormal movements.

Description and incidence of posture and gait abnormalities.

i\
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X Description and incidence of any unusual or abnormal behaviors, excessive or Tepetitive actions ( stereotypies), emaciation,
dehydration, hypotonia or hypertonia, altered fur appearance, red or crusty deposits around the €yes, nose, or mouth, and any

other observations that may facilitate interpretation of the data.

ifi)

iv)

In addition, other sensory and reflex responses were assessed which included the following
parameters: approach response, touch response, startle reflex, tail pinch, righting reflex, pupil
closure reflex, landing foot splay, temperature and grip strength, Landing foot splay was not
performed during gestation. Grip strength was measured using Mecmesin Portable Force
Indicators; three trials each for the forelimbs and hindlimbs were conducted.

Motor activity testing: Motor activity was evaluated in the same animals used for the FOR
assessments on GD 15 and PPD 60. Activity was monitored for 60 minutes (10 six-minute
intervals). Each animal was placed into a plastic cage and an automatic system incorporating
a series of infra-red light sources and detectors was used to monitor activity. Low beam
detectors set 5 cm above the cage floor on GD 15 and 6 cm on PPD 60 were considered to
monitor ambulatory activity while high level beam detectors monitored rearing activity,
Habituation was evaluated as a decrement in activity over consecutive intervals of each
session.

Auditory startle reflex habituation: Auditory startle reflex habituation testing was

performed on LD 19 and PPD 58 using the same animals tested for FOB assessments. The
animals were tested in an automated system (Columbus Responder-X Response Monitor).
Individual animals were placed into a soundproof container and allowed an acclimation period
of 15 minutes. A series of 50 startle stimuli consisting of white noise at approximately 118
decibels (dB) of 40 millisecond (ms) duration was presented. The inter-stimulus interval was
12 seconds. Background noise throughout acclimation and testing was white noise at
approximately 70 dB.

Learning and memory testing: Learning and memory assessments were performed using a

Morris maze on LD 16 and PPD 61 and consisted of a series of three trials on each of four
consecutive days. The maze consisted of a circular pool constructed of white plastic (140 ¢cm
diameter and 45 cm deep) filled with water at a temperature of approximately 29°C with an
opacifier added. A platform 10 cm square was located at a fixed point in the pool, concealed
approximately 1.5 cm below the water surface, Three starting points were identified at the
perimeter of the pool and a number of visual cues outside the pool were available to assist
with leaming. On each testing day, each animal was tested in three consecutive trials. On the
first trial, the rat was placed on the escape platform for 30 seconds prior to testing. The
animal was then placed in the water at the perimeter of the pool and allowed a maximum of
90 seconds to swim to the platform. A different starting point was used for each trial. The
time (latency) to reach the platform was recorded along with the number of quadrants
(sectors) of the pool crossed. The rat was allowed to remain on the platform for 30 seconds
after each trial. If the animal failed to find the platform within 90 seconds, it was placed on
the platform for 30 seconds and a latency of 90 seconds was recorded.

b. Offspring:

I)

Litter observations: All litters were examined at approximately 24 hours after bi}‘th (Day 1
of age) and then daily thereafier until weaning. The day of completion of parturition was
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2)

3)

4)

ii)

designated as PND 0. Mortality and changes in litter size were recorded from PND 1| to
weaning and on PND 28. On PND 4, litters were standardized to a maximum of 8 pups/litter
(4/sex/litter, as nearly as possible). The sex ratio of each litter was recorded on PNDs |, 4
(before and after culling) and 21. Detailed daily observations were recorded immediately

before dosing, as each animal was returned to its home cage, at the end of dosing each group, -

between 1-2 hours after completion of dosing of all groups, and as late as possible in the
working day.

Surviving pups were weighed on PND 1, 4 (before culling) and 7-21. They were also
weighed when vaginal patency and preputial separation were first evident.

Developmental landmarks: Beginning on postnatal day 32, male offspring were examined
daily for preputial separation. Beginning on postnatal day 28; female offspring were
examined daily for vaginal patency. The age of onset and the offspring body weight at
attainment were recorded.

Postweaning observations: A detailed physical examination was performed on selected
offspring on PND 28 and then weekly until termination (days 35, 42, 49, 56 and 63). Body
weight was measured on PND 28 and then weekly until study termination.

Neurobehavioral evaluations: Observations and the schedule for those observations are
summarized as follows from the report.

Functional observational battery (F OB[: On PNDs 4, 11, 21, 35, 45, and 60, a minimum

often offspring/sex/group were examined outside the home cage in a FOB assessment. The
behavioral assessments were customized for the offspring=s developmental stage. Where
possible, the same offspring from each litter were examined. On PND 4, each selected
offspring was placed in a clear Perspex arena (approximately 300 x 200 mm with side walls
of approximately 25 mm) and offspring were tested for one minute. The following
parameters were assessed: surface righting reflex, maximum pivoting angle, maximum
distance traveled and number of sections entered. Righting reflex was performed using the
same methodology as for parental females. Maximum pivoting angle was estimated relative
to the original starting position in multiples of 45E comparing body alignment against marked
lines on the arena floor. The next 45E angle was only scored if the body alignment reached or
exceeded the angle. Animals exceeding a full 360E turn were scored as 360E. The maximum
distance traveled (cm) from the animal=s starting point was assessed using marked concen tric
circles on the arena floor, when the animal=s head or body reached or crossed over the
marked line. A section entry was achieved when both feet entered or crossed a line into a new
section marked on the arena floor.

On PND 1], the following parameters were assessed: surface righting reflex, grooming,
activity count (number of sections entered, as described above), rearing count and urination.
On PNDs 21, 35, 45 and 60, observations in the arena, in the hand and manipulations were
performed as described for parental females,

Motor activity testing: Motor activity was evaluated in up to 12 pups/sex/dose, using one
male or one female per litter, on PNDs 13, 17, 21 and 60. Activity was monitored for 60
minutes (ten six-minute intervals), as described for parental females, except low beam
detectors to monitor ambulatory activity were set 2.5 cm above the cage floor.
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iii) Sensory function {quantitative): Evaluation of sensory function was assessed by auditory

startle habituation and pre-pulse inhibition of startle on PNDs 23/24 and 58. One set of up to
12 offspring/sex/dose, using one male or one female per litter, were assessed for habituation.
Another set of 12/sex/dose was assessed for pre-pulse inhibition. Where possible, the same
offspring from each litter were used for both time points but no offspring was tested for both
parameters. Auditory startle habituation was tested using the same methodology described for
parental females. For pre-pulse inhibition of startle testing, animals were tested using the
same automated system. Animals were allowed a 15 minute acclimation period after being;
placed in a soundproof chamber. Mean auditory startle amplitude and latency to peak
response were recorded during a randomized sequence of 40 trials comprising the following:

Startle stimulus - 50 ms pulse of white noise of approximately 118 dB (10 trials)
Pre-pulse - 50 ms of white noise at 85 dB and startle stimulus (10 trials)
Pre-pulse - 50 ms of white noise at 85 dB only (10 trials)

No stimulus (10 trials)

The pre-pulse preceded the stimulus by 100 ms and the inter-stimulus interval was 12
seconds. Background noise throughout testing, including acclimation, was white noise at
approximately 70dB.

iv) Learning and memory testing: Assessment of learning and memory, consisting of a series of

three trials conducted on each of four consecutive days, was performed on PNDs 23/24 and
61. Different sets of up to 12 offspring/sex/group, using one male or one female per litter,
were assessed at each testing. Occasional offspring may have been subjected to other
behavioral testing but no offspring were assessed for learning and memory at both time
points. The same methodology was used as described for parental females, except the pool
and platform were smaller for the animals tested on PNDs 23/24.

2. Postmortem observations:
Losimortem observations

a.

Maternal animals: For each group, twelve parental females were sacrificed on LD 2] , with
ten being selected for neuropathology necropsy (perfusion) procedures. The remaining twelve
females in each group were killed on PPD 66, with ten being selected for perfusion
procedures. Adults selected for perfusion procedures received an intraperitoneal injection of
a lethal dose of barbiturate followed by perfusion of the fixative via the aorta. Adults not
selected for perfusion procedures were killed by carbon dioxide asphyxiation.

After the lethal injection of barbiturate and confirmation of death, the heart was exposed, the
circulatory system was flushed and the fixative (glutaraldehyde and paraformaldehyde) was
gravity-fed from a reservoir. The animals were then subjected to a macroscopic examination,
which included assessment of the number of implantation sites in the uterus. For one control
and one intermediate dose female, errors were made in the recording of implantation sites.
The brain was transected from the spinal cord above the first cervical spinal nerve and weight,
length and width measurements were taken. The length of the brain was measured between
the rostral part of the cerebral hemispheres and the most caudal part of the cerebellum. Brain
width was measured at the widest part of the cerebral hemispheres. Selected tissues, any
abnormalities and the carcass were retained in fixative (glutaraldehyde and
paraformaldehyde). For peripheral nerves, only right-sided specimens were removed; left-
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following:

Tissue Area sectioned

Brain Corona) sections:
Olfactory lobes
Forebrain

Cerebrum, hippocampus, thalamus, hypothalamus
Cerebrum, tectum, tegmentum

Mid-sagittal sections:

Cerebellum, pons

Spinal cord Transverse and longitudinal sections at cervical and lumbar
sweilings

Dorsal root ganglia One cervical and one lumbar level

Dorsal reot fibers Two longitudinal sections, at one cervical and one lumbar
levels

Ventral root fibers Two longitudinal sections, at one cervical and one lumbar
levels

Eyes (retina) One longitudinal section each

Optic nerves One longitudinal section each d

Skeletal muscle (gastrocnemius) One transverse section

Sciatic nerve (right) Longitudinal and transverse sections at the sciatic notch and
the mid-thigh

Tibial nerves (right) Longitudinal and transverse sections at the knee.

Longitudinal and transverse sections of calf muscle branch(es)

Morphometric measurements were conducted on LD 21 and PPD 66 to measure the thickness
of the brain at four selected areas: '

Neocortex (measurement 1): The distance from the pial surface to the top of the white matter
was measured along a line perpendicular to a tangent of the pial surface at the point where the
cortex exhibits its greatest thickness.

Hippocampus (measurement 2): The greatest dorsal-ventral thickness of the hippocampus was
measured.

Corpus callosum (measurement 3): The thickness of the corpus callosum at the midline was
measured.

Cerebellum (measurement 4): The width of the pyramis folia was measured perpendicular to
its long axis at the midpoint between its tip and base.

Offspring: Tissues from selected offspring that were perfused and sacrificed on PNDs 21 and
66 were examined using the same methodology described for parental females, except only
the brain and spinal cord were processed and examined for PND 21 animals. '
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D. D

1.

ATA ANALYSIS:

Statistical apalyses: For body weight and body weight gain, food consumption, litter size,
survival indices, sex ratio, FOB data, motor activity, startle data (habituation and pre-pulse),
Morris maze data, brain weight, brain measurements at necropsy, brain morphometry, the

- following sequence of statistical tests was used. If 75% of the data (across groups) were the same

value, then a frequency analysis was applied. Treatment groups were compared using a pairwise
Fisher’s Exact Test for each group against the control. ‘If the Bartlett test for variance
homogeneity was not significant at the 1% level, then a parametric analysis was applied. If the F1
test for monotonicity of dose-response was not significant at the 1% level, Williams test fora
monotonic trend was applied. If the F1 test was significant, Dunnett’s test was performed instead.
If the Bartlett test was significant at the 1% level, then logarithmic and square-root
transformations were used. If the Bartlett test was still significant, non-parametric tests were
applied. If the H1 test for monotonicity of dose response was not significant at the 1% level,
Shirley’s test for a monotonic trend was applied.

At 10 mg/kg/day, litter size and mortality after Day 7 were affected by the number of mortalities
due to suspected dosing errors. A trend test was not considered appropriate. A Bartlett test
indicated that non-parametric analyses should be applied. The data were initially analyzed using a
Kruskal-Wallis test. A significant difference between the Broups was apparent at the 5% level;
therefore, treatment groups were compared using Steel’s test.

For brain weight data and startle amplitudes, analysis of covariance was initially performed using
terminal body weight as covariate, If the within group relationship between organ weight/startle
amplitude and body weight was significant at the 10% level, then the above treatment
comparisons were made on adjusted group means in order to allow for the influence of body
weight on the parameter.

For Morris maze data, the reciprocal of the mean of three trials was analyzed, for the sector count
the square root of the mean of three trials was analyzed and for the number of fails frequency
analysis or non-parametric analysis was used.

For categorical data, such as pathologica! findings, the proportion of animals was analyzed using
Fisher’s Exact test for each treated group versus the contro!.

Indices:

a. Reproductive indices: The following reproductive indices were calculated from breeding
and parturition records of animals in the study:

Gestation index = number of live litters born X 100

number pregnant

b. Offspring viability indices: The following viability (survival) indices were calculated from
lactation records of litters in the study:

b
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Post-implantation = total number offspring born X 100
survival index total number of uterine implantation sites
Live birth index (%) = pumber of live pups on Day ] X 100

total number of pups born

Viabi’]ity index (%) = number of live pups on day 4 preculling X 100

number of live pups on Day 1

Lactation index (%) = number of live pups on day 7/21 X 100

number of live pups on day 4 post-culling

Positive and historical control data: Positive control and method validation studies were
previously submitted and the following studies are currently either under review or a review is v
planned: MRIDs 46484602 (auditory startle response), 46484603 (FOB), 46484601 {Morris water
maze), 45308301 (motor activity), 45308302 (Morris water maze and auditory startle response),
43680415 and 43680414 (both for FOB) and 44447801 and 44447802 (both for neuropathology).

Historical control data were submitted with the current study for PND 4 and 11 arena
observations, including surface righting reflex, maximum pivoting angle, maximum distance
traveled, activity and rearing count. Morris maze performance data were included for PNDs
23/24 and 61V3. Historical control data on brain weight, length and width for PND 66 were also

submitted.
RESULTS:
PARENTAL ANIMALS:

Mortality and clinical and functional observations: All parental females survived to the
scheduled sacrifices. There were no treatment-related clinical signs of toxicity, except for a single
female at 10 mg/kg/day that salivated after dosing on one occasion,

gestation was comparable to controls but was significantly decreased at 10 (86-90% of control
value) and 50 mg/kg/day (89-93% of control value) during lactation. Mean body weight and hody
weight gain post weaning (days 28-63) were similar between the treated and control groups.

VY
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TABLE 2. Selected mean (+5.D.) maternal body weight,

body welghtgam é’nd food consumption®

Dose (mg/kg/day)
_Observationslstudy intervlal 0 ) 10 50
. Ge'sbt'aiti(‘)}lb(ig/‘—:' 24) o - e
Body wt. Gestation day 0 (g) 281 +20 284 +£24 287 £23 284 +22
Body wt. Gestation day 6 ® 308 £20 312+24 315423 312 +£23
Body wt. Gestation day 14 (g) 344 £ 21 351 +£24 346 4 25 343 £24
Body wt. Gestation day 20 (g) 426 £27 436 +28 428 £28 418 +32
Wt. gain gestation days 0-6 27+5§ 28+8 28 +7 28 %7
Wt. gain gestation days 6-14 36 +7 3914 31* £9(14) 31*£ 8 (14)
Wt. gain gestation days 6-20 (g) 118 £15 124 212 113 £13 106** = 15(10)
Food consumption gestation days 0-5 28+2 28 43 28 +2 28%2
(g/rat/day)
Food consumption gestation days 6-9 28 +£3 28+3 27+3 27 £2
(g/rat/day)
Food consumption gestation days 17-19 303 30 £3 30+3 293
(g/rat/day)
, : _ Lactation (n=23-24) o

Body wt. lactation day 1 (g) 32520 333424 327422 324 +£23
Body wt. lactation day 4 (&) 333122 342+ 22 336 £ 19 333+ 24
Body wt. lactation day 7 (g) 337423 349+ 25 341 £20 340 +22
Body wt. lactation day 14 (g) 35420 | 364126 349 £19 352£19
Body wt. lactation day 21 (g) 348 +23 361427 | 347+17 349 423
Wt gain lactation days 1-21(g) 23 15 28412 2017 25+7
Food consumption lactation days 1-3 417 407 37 +4 37*+ 6 (10)
(g/rat/day)
Food consumption lactation days 7-10 60 +5 59+6 54+ 9(10) 54** £ 9(10)
(g/rat/day)
Food consumption lactation days 17-20 8110 79+ 8 70** £ 16 72%* £ 10 (11)
(g/rat/day)® (14)

Post Weaning (n=10-12) e TR T R
Body wt. post partum day 28 (g) | 31119 [ 322227 311£22 302 + 18
Body wt. post partum day 63 (g) | 325224 | 337233 | 326225 318+ 19
Wt. gain post partum days 28-63 (g) | 12213 14 + 10 14 19 16410

“Data obtained from pages 103-110, MRID 46534401,

b

Number in parentheses is percent of control, calculated by reviewer.

Includes food consumed by offspring.
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3. Reproductive performance: Results for the maternal animals are summarized in Table 3. The

gestation index was 100% for the control and all treated groups. The mean duration of gestation
in treated groups was comparable to the control group.

- TABLE 3. Reproductive performance®
Dose (mg/kg/day)

Observation 0 2 10 50
Number mated 24 24 23 24
Number pregnant 24 24 24 24
Gestatlon index (%) v 100 100 100 100
Intercurrent deaths 0 0 0 0
Mean (vSE) gestation duration (days)® 223 223 223 224
Data obtalned from page 144, MRID 46534401

-]

Caiculated by the reviewer from data on page 144 of MRID 46534401,

4. Behavioral assessment:
2tnavioras assessment

a. Functional observational battery: FOB testi
was conducted on GDs 12 and 18, LDs 6 and
PPDs 35, 45 and 60, activity counts in the are

ng (in the hand, in the arena and manipulations)
18 and PPDs 35, 45 and 60. On LD 18 and

na were lower than controls at 50 mg/kg/day but
did not attain statistical significance. Landing foot splay was significantly lower on day 35
post partum at 10 and 50 mg/kg/day but was comparable to the control group prior to and
after that day. For example, landing foot splay was 135+16, 135410, 117420 and 124+12 for

the control, low, mid and high dose groups. Neither of these alterations is considered
toxicologically significant.

Motor/locomotor activitv: Total motor (high and low beam) activity data for GD 15 and
PPD 60 are presented in Table 4. Subsession data for motor activity are included in Table 5.
At 10 and 50 mg/kg/day, high beam scores were significantly lower during the first six
minutes on PPD 60 but there was no dose response. On this day, high beam scores were also
significantly lower during the last six minutes. Motor activity habituation was evident on both
testing days.

TABLE 4. Motor.actiyify data- group mean (Q;S.D;) sc'«ix’es‘(béaunE bfeaks) in Fyrats®
Dose (mg/kg/day)

Day 0 2 10 50

o " Motor Activity - High Beam Level _ , S
GD 15 199.8 £ 59.7 239.8 £ 67.0 257.6 +152.2 234.3499.¢
PPD 60 2383+0653 180.3+926 178.8 £145.1 166.3 +91.8

" Motor Activity - Low Beam Le_\;él o R »

GD 15 771.2£179.0 939.3+231.7 962.2 £ 344.0 825.8 £ 2354
PPD 60 565.2 £ 208.0 519.8+170.5 565.7+ 2282 563.5:4254.2

? Data obtained from pages 138-139, MRID 46534401

GD = Gestation Day; PPD = Post Partumn Day
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N=10

. TABLE 5 Sub-sessmn motor actlvxty (# beam’ breaks/6 mmute mterval) in Fo rats N
Interval R Dose (rhg/kglday) R o
0 2 10 50

— . GDIS.MighBem

6 103.4 +£24.7 999166 102.7+452 100.3 £27.5
12 38.6+17.8 440 +12.5 499 £35.1 55.8+20.6
18 19.5+14.7 23.8 %132 246+ 18.5 23.5%21.2
24 9.4+149 169+ 159 21.6+13.5 1512173
30 83176 18.2+16.8 19.2 £20.7 154 £17.7
36 12.8 2208 13.2+£222 12.2 £129 8.7+128
42 4.8+ 16.1 8.6 £13.3 154+£316 331103
48 0.0+0.0 10.4* £ 189 32£74 4.8 £5.2
54 0.0+0.0 1.9 £33 2.5 +4.5 49 +116
60 3.0+104 294101 6.4 £11.6 25+8.1

L _GD15-LowBeam

6 27184393 262.6 +£58.2 257.7+589 2426+ 469
12 157.0 £ 28.1 168.4 £49.0 143.9+36.0 173.9+392
18 95.0+354 126.5 £29.7 111.2 £38.7 119.6 +42.7
24 67.2 +60.4 91.7+62.4 111.7 +£51.1 767+ 57.1
30 64.5+£479 86.2 = 58.6 108.4 +68.6 62.2 480
36 60.7+65.3 75.1+70.7 67.6 £50.8 45.0 +61.6
42 33.8 +70.1 47.8 £50.8 77.1 £65.9 36.3 +48.7
48 33 #49 36.7+39.7 340+482 20.1 £38.9
54 1.843.7 2391333 18.1 £29.0 23.0+423
60 16.3 £352 20.5+£390 32.6+440 26,4 £39 5

R __ PPD60-High Beam '

6 99.2 +29.1 88.4 +£29.6 69.8* +£24.3 75.3% £ 26.8
12 48.1 £23.7 4371429 29.4 £23.7 2584237
18 23.619.0 14.1 £19.3 23.9436.0 154 +18.9
24 142 +21.0 6.8 +13.8 17.84223 10.0+13.1
30 13.115.6 12.8 +20.8 9.4 +249 8.5+10.7
36 2.8+6.2 4.9 %109 6.7+18.5 11.6 £15.4
42 0.3 +0.7 34468 2.4 +4.6 7.0+ 15.8
48 13.1 £30.3 24463 29130 34179
54 14.6 £33.3 1.5+32 7.9=%11.1 9.3 +29.1

s

=
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0 2 10 50
60 § 93419 2355 8.6 +19.1 0.0** +0.0
. "  PPD60-LowBesm — '
6 193.3 +46.1 210.1 +43.2 185.7 + 40.7 202.7 +58.1
12 113.7 +46.9 98.6 £46.3 100.9 £44.5 96.4 +48.0
18 64.6 £ 46.4 583517 64.3£47.9 52.4 +58.2
24 40.8 +32.1 2544256 56.8 £49.0 44.2£434
30 39.1+3338 4253435 23.6 +36.4 3824292
36 2444287 31.0+37.8 19.5+252 50.8 44,6
42 9.6 +18.9 19.4£18.3 18.1429.3 33.0£43.0
48 26.1 +46.4 11.2+18.7 29.2439.1 14.9 +19.6
54 2444397 11.5+20.4 24.8 £37.2 22.1%58.1
60 29.2+30.7 11.8+158 4284518 8.8+12.4

? Data were obtained from pages 138-139, MRID 46534401.
GD = Gestation Day; PPD = Post Partum Day

N =12 for GD 15 and 10 for PPD 60

* Significantly different from control group, p<0.05

** Significantly different from control group, p<0.01

C. Auditory startle reflex habituation: The interval values for amplitude and latency

measurements on LD 19 and PPD 58 are included in Tabje 6. No treatment-related
differences from the contro} group were observed.

2,
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TABLE 6. Mean (25.D.) interval auditory startle jp_é?k' amplitude (g) and latency to peak (msec) in F,

) o Cocratst o o T v ‘

Dose (mg/kg/day)
Trial Number 0 2 10 50

LD19 : o '
Latency to peak (ms)
38361 139+24 140+1.5 154 +3.1 14225
38675 13.5 £1.7 129413 152424 14342 ]
21-30 13.3+15 13.1£1.6 142+23 13.8+17
31-40 12814 13.+2.4 1331210 13.3%14
41-50 126£1.0 128+1.5 12,9111 13.1+1.3
Peak amplitude (g)
38361 798.7 £ 215.3 787.0 £184.8 748.2 £179.0 773.3 £180.2
38675 696.5 £205.6 680.9 £138.6 697.8 +£ 165.2 7062.4 £100.1
21-30 660.0 + 148.9 649.8 +161.9 599.9 + 70.3 662.4 + 148.2
31-40 654.5 + 140.0 649.7 £162.3 595.0 £100.3 674.4 + 166.6
{11-50 6559+ 164.0 619.3:£138.6 625.6 £165.4 684.7 £151.7
PPD 58 ' ' " - '
Latency to peak (ms)
38361 156+4.4 157+1.9 16.3 +3.8 147+27
38675 13.7£1.9 141+2.6 13.9x1.1 146 x1.8
21-30 13.9+24 13.8+2.0 13.9+30 13.2+1.1
31-40 139:28 144427 143436 14943
41-50 156+ 42 139 435 14.9 3.4 144+37
Peak ampilitude (g)
38361 841.3 +237.0 747.4 £150.7 817.6 £209.9 795.7 £261.0
38675 678.2 +184.1 701.1+158.3 699.3 +163.3 798.0 +277.7
21-30 641.3 1516 639.9 + 1641 629.1 +149.1 703.8 + 1686
31-40 665.2 +140.2 620.6 + 1294 600.6 + 142.2 658.2 + 146.6
41-50 651.4 + 166.7 650.0 £141.8 587.8 +142.0 627.7 +147.6

Data obtained from pages 140-141, MRID 46534401,
6D = Gestation Day; PPD = Post Partum Day
N = 12 for LD 19 and 10 for PPD 58

d. Learning and memory testing: Watermaze performance data are presented in Tables 7 (LD
16) and 8 (PPD 61). No treatment-related effects were observed. During testing beginning
on PPD 61, females at 50 mg/kg/day had a significantly higher number of failed trials on Day
2 but there was no dose response.
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TABLE 7. Watermaze performance data (mean 45.D.) in F,

rats on LD 16

Parameter Dose (mg/kg/day)
0 2 10 50

Day 1
Trial time (secs - mean of 3 trials) 80.2+11.2 788 +12.5 80.1+13.8 749 +13.2
Number of failed trials {90 secs) 23+£07 2307 23+08 2107
Percentage with at least 1 fajled trial 90 100.0 100.0 100.0 100.0
secs) 154+2.7 152+26¢ 149+3.0 159+4.0
Sector entries (mean of 3 trials)

Day 2
Trial time (secs - mean of 3 trials) 551+£224 480+ 19,7 53.3+23.2 4751205
Number of failed trials (90 secs) 1.1 0.9 0.7 0.9 1.3+1.1 0.6+ 0.7
Percentage with at least | fajled trial (90 70.0 50.0 80.0 50.0
secs) 121436 11.7£37 11.8 439 10.7 £3.4
Sector entries (mean of 3 trials)

Day 3

" Trial time (secs - mean of 3 triafs) 36.6 4£24.6 306 £21.6 37.7+228 36.5+199
Number of failed trials {90 secs) 0.5 +0.8 0.2+06 05+0.8 05+0.7
Percentage with at least | failed trial (90 30.0 10.0 30.0 40.0
secs) 8.7+4.2 8.0+42 9.0+4.8 864390
Sector entries (mean of 3 trials)

Day 4 .
Trial time (secs - mean of 3 trials) 40.5+24.2 28.4£304 38.0+22.7 17.7* 11 1
Number of failed trials (90 secs) 0.7 209 0.6 £1.1 0.5+1.0 0.1+03
Percentage with at least | fajjed trial (90 50.0 30.0 30.0 10.0
secs) 9.5+56 7.8+6.8 10.1 +4.4 51+£3.0
Sector entries (mean of 3 trials)

*Data obtained from 142, MRID 46534401.
LD = Lactation Day
* Significantly different from control group, p<0.05
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TABLE 8. Watermaze performance data_(mean +S.D.) in F, rats on PPD 61* :
Parameter Dose (mg/kg/day)
0 2 | 1 50

Day 1
Trial time (secs - mean of 3 trials) 66.1 114 623173 68.2+£16.7 66.3£16.2
Number of failed trials (90 secs) 1.4 0.8 1.3+0.5 1.8+0.8 1.7+ 0.7
Percentage with at least 1 failed trial (90 90.0 100.0 100.0 100.0
secs) 14.6 £2.8 132427 152 29 14.1+£41
Sector entries (mean of 3 trials)

Day2
Trial time (secs - mean of 3 trials) 31.7 £18.5 39.9+13.1 36.6 +£20.2 46.4 30.9
Number of failed trials (90 secs) 0204 0.60.5 0.30.7 1.1*1.2
Percentage with at least 1 failed trial (90 20.0 60.0 20.0 60.0
secs) 8844 10.3 3.1 10.34.3 9438
Sector entries (mean of 3 trials)

Day 3
Trial time (secs - mean of 3 trials) 19.6+124 21.6+156 32.9+19.9 348219
Number of failed trials (90 secs) 0.140.3 0.2+04 04+05 0.5+0.7
Percentage with at least | failed trial (90 10.0 20.0 40.0 40.0
secs) 6.3+34 5.943.0 88+4.4 8340
Sector entries (mean of 3 trials)

Day 4
Trial time (secs - mean of 3 trials) 232%128 197+ 149 2524202 2552170
Number of failed trials (90 secs) 0.0+0.0 0.0+£00 03+0.5 0.1£0.3
Percentage with at least 1 failed trial (90 0.0 0.0 30.0 10.0
secs) 6.8+34 5.8+27 68445 69+33
Sector entries (mean of 3 trials)

“Data obtained from page 143, MRID 46534401 .
PPD = Post Partum Day
* Significantly different from control group, p<0.05

In adults assessed on postpartum day 61, the trial times showed an apparent increase on day 2 and
day 3. The values were 3] 7+18.5,39.9+13.1, 36.6+20.2 and 46.4+30.9 for day 2 and 19.6+12 4,
21.6+15.6, 32.9+19.9 and 34.84+21.9 secs for the control, low, mid and high dose groups,
respectively. However, the data are variable as indicated by the large standard deviations and not
robust enough to determine there is an effect of treatment.

5. Postmortem results:

a. Brain weight and measurements: Mean brain weight and measurement data are presented in

Table 9. No treatment-related differences between treated and control groups in brain weight
and brain measurements (length and width) were observed.
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TABLE 9. Mean (5.D.) Brain Weight and Measurement Data in Fyrats®
Dose (mg/kg/day)
Parameter 0 2 10 50
" Lb21 .
Brain weight (g) 1.91 £0.08 2.0040.12 1.95 +0.16 2.01 +0.08
Brain length (mm) 21.0£0.5 209:£0.6 20.9 0.7 21.1+0.6
Brain width (mnm) 14.8 04 150 #0.5 15.2 0.8 15405
o ) PPD 66
Brain weight (g) 2.05 £0.09 - 2.05+0.08 | 2.05+0.11 2.06+0.08
Brain length (mm) 21.2 204 21.2409 21.0+0.6 21.1+£04
Brain width (mm) 15.240.5 15.1+0.5 152 +0.4 15.1+0.5
? Data obtained from pages 201-202 and 204-205, MRID 46534401

N=10
LD = Lactation Day; PPD = Post Partum Day

b. Macroscopic examination: No gross lesions were observed at necropsy on LD 21 or PPD
66.

¢. N europathology:

1) Micrescopic examination: Microscopic examination was limited to control and high dose
animals on LD 21 and PPD 66. Minimal or slight degenerative changes in peripheral nerves

2) Brain Morphometry: No treatment-related changes were observed in four morphometric
measurements taken on LD 21 and PPD 66. Data are presented in Table 10.

TABLE 10: Mean (45.D,) »m«'_;}pnome't;'ic_i’measurg_ments,(mm) in Fyrats*
Dose (mg/kg/day)

Parameter P 50
Neocortex 147 +£0.15 1.51+£0.13
Hippocampus 1.62 +0.12 1.82 £0.20
Corpus Callosum 0.34 £0.07 0.34 +0.04
Cerebellum 0.80 £ 0.07 0.81 +£0.07
Neocortex 1.66 +0.07 1.66 +0.10
Hippocampus 1.92+0.12 202+£0.19
Corpus Callosum 0.31 £0.03 0.32+0.04
Cerebellum 0.84 £0.04 0.87 £0.08
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® Data were obtained from pages 203 and 206, MRID 46534401.
N=10
LD = Lactation Day; PPD = Post Partum Day

B. OFFSPRING:

1. Viability and clinical signs: Litter size and viability (survival) results from pups during lactation
are summarized in Table 11. At 50 mg/kg/day, the number of mean implantations and litter size

(total and live) on PND 1 and PND 4 (pre-cull) was non-significantly decreased (92-95% of the
control value). Offspring survival after culling in this group was comparable to the contro] group.

on PNDs 7 and 21, with statistical significance achieved on PND 2}. The sex ratio in treated
groups was comparable to the control group on all days on which it was calculated.

The abdomen of offspring from one litter in the 50 mg/kg/day group appeared large on PNDs 3-5
and dark on PNDs 3-11; these pups also showed a distended abdomen beginning on PND 12 but

RECTOpSY.

There were a total of 7, 7,31 and 13 pups which died during the post cull phase of the lactaticn
period (refer to page 380-383) for the control, low, mid and high dose groups respectively. The
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- TABLE 11. Litter size and viability of F, rats*
-Dose (mg/kg/day)
Observation 0 2 10 ' 50
No. of litters 24 24 24 24
Total number of pups born® 368 388 361 345
Total no. of pups alive® 360 384 355 337
Total no. of pups found dead® 8 4 6 8
Implantations (mean S.D) 164+1.6 16.7 +2.4 16.0£2.0 15.6£2.5(5
Post implantation survival 93.1 94.7 93.3 91.2
index
Total litter size (mean S.D) 153+1.38 162+ 2.1 I150+1.6 14423 (6)
Sex ratio (% of males) - Day 1 495+ 84 52.2+11.9 51.3+15.0 483 +9.5
Live litter size (mean S.D.)
Day 1 15.0£1.6 16.0+2.] 14.8+1.5 14.0+2.5(7)
Day 4 (precull) 149+15 155+25 [45+14 13.7+2.8(8)
Day 4 (postcull) 8.0 +0.0 8000 8.0£0.0 79+04
Day 7 79+03 7.9%0.3 7.7+£0.9 7.7+£0.8
Day 11 7.7 0.8 7.8 +0.5 6.8%+1.5 7.5+1.3
Day 14 7.7+0.8 7.7 +0.6 6.7* +.5 7.5 £1.3
Day 18 7.7 +0.8 7.7 £0.6 6.7* £1.5 74 +1.3
Day 21 7.7 +0.8 7.7 £0.6 6.7%*1.5 7413
Live Birth Index 98.1 99 08.9 97.4
Viability Index 99.5 97 97.7 97
Lactation Index
Day 7 99.0 98.4 96.7 97.8
Day 21 96.4 96.4 83.2% 934

® Data obtained from pages 145-147, MRID 46534401.

® Calculated by the reviewer from data on pages 380-383

* Statistically significantly different from contro} group, p<0.05
N=23-24 :

Number in parentheses is percent of control, calculated by reviewer,

2. Body weight: Selected mean preweaning pup body weight and body weight gain data are
presented in Table 12. Mean body weight was significantly decreased in males and females at 10
(89-94% of control value) and 50 mg/kg/day (84-94% of control value) prior to weaning. Mean
body weight gain was significantly decreased in males and females at 10 (76-96% of conurol
value) during the first week of lactation and at 50 mg/kg/day (65-84% of contro! value) during the
entire Jactation period. During the post-weaning period (PNDs 28-63), mean body weight was
significantly decreased in males and females at 10 (93-97% of control value) and 50 mg/kg/day

(85-93% of control value) (Table 13). Body weight gain in treated groups was comparable to the
control group.
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- _TABLE 12. Selected mean (iéf,n,) _pfe;ﬁéining pup bb&y weightand body weight gain*

Dose (mg/kg/day)
PND 0 2 10 50 0 2 10 50
Males Females
, o B  Body Weight (g) N 5 .
I 6.8 0.5 6.6 %05 6.5 £0.5 6.5 £0.6 65405 | 63206 | 6.1%%x05 6.1%% +0.5
(6) (6)
4° 92409 | 87413 | 83%x11 | gowrs10 | 5o 08 | B4£13 ) 70211 | 290y (11
(10) (1) an
4 94407 89413 | 85*+12 | 824310 | 00207 | 554 13 | 80% 41 79% £ ]
(10) (13) (11) (12)
11 252423 1242429 | 238439 | 210% 435 [ 2444 19| 235+ | 223* 338 | gy yressg
6) (13) 2.7 ) (1)
18 421229 | 409436 | 407264 | 36.5%% 446 | 41,0 23 | 398431 | 384% +59 | 34.9%* 459
(13) ©®) (15)
21 502341 1487457 [ 474482 | 425% 156 | 4870 33 (474352 | 45.0+8] 40.9%% 162
(94) - (18) (3) {14)
_ e : _Body Weight Gain (g) S _ v
1-4 2.6 0.4 23209 | 20*208 | 1707 | 25505 | 204 0.8 | 1.9%*£09 [ 19%+ 108 (24)
(12) (23) (35) (24)
1-7 86+£14 | 82218 | 76219 | 72% 220 83£13 | 78£16 | 72219 | 70%%19
| (12) 316) (13) (16)
1-2] 434238 422253 [ 409 £79 | 36.0% <52 [ 4222 31 {41148 380+78 34.8%% 150
(6 - (17) (8) (18)

* Data obtained from pages 148-151, MRID 46534401 .

® Before standardization (culling).

¢ After standardization {culling).

PND = post-natal day

N=23-24

* Statisticaily significantly different from control, p# 0.05

** Statistically significantly different from control, p#0.01

Number in parentheses Is percent of control, calculated by reviewer,
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TABLE 13. Selected mean (+5.D)) post-weaning pup body weight and body weight gain *
Dose (mg/kg/day)
PND 0 2 10 50
Males o R
Body weight (g)
28 8716 85+9 81 £12(7) 74** £9(15)
35 1358 141 £14 129 +18 128" £14(8)
56 329 +21 329 +26 317 £33 304" 1318)
63 375+ 23 378 +28 362 +35(3) 352" 132 (6)
Body Weight Gain (g)°
28-35 a8 56 48 50 ]
35-56 194 188 188 180 (7
28-63 288 293 281 278
Females ' BT

Body Weight (g)
28 80 5 78 +10 75% +11 (6) 69** +8{14)
35 12248 117 £ 15 116 £ 15 110" +11(10)
56 21314 210 + 17 206* +19 (3) 197** £ 17(8)
63 233 +17 229 +19 226 + 19 217" £18(7)
Body Weight Gain (g°
28-35 42 39 Y] a1
35-56 91 93 90 87 .
28-63 153 151 151 148

Data obtained from pages 152-153 and 156-157, MRID 4653340].

b

PND = post-natal day
* Statistically significantl

* Statistically significantly

Number in parentheses is

3. Developmental landmarks:

a. Sexual maturation: These data are
balano-preputial separation was sig
body weight at completion was co
on the completion of vaginal ope
mg/kg/day was si gnificantly decr

vaginal opening.

Calculated by the reviewer without standard deviations.

y different from control, p< 0.05
different from control, p<0.01
% of control value, calculated by reviewer.

presented in Table 14. The mean age of completion of
nificantly delayed in males at 10 and 50 mg/kg/day. Mecan
mparable to the control group. No treatment-related effect
ning in females was observed. Body weight in females at 50
eased (92% of control value) at the time of completion of
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4.

TABLE 14. Mean (#85.0.) ég@ (days) at completion of sexual mva.tuib'fétion 2

Dose (mg/kg/day)
Parameter 0 2 10 50
N (M/F) 59/60 60/60 55/53 56/57
Preputial separation
mean age 453+1.9 456+£22 46.5%* + 2 4 48.4%* 128
%change +2.6% +6.8%
day change +1.2 days +3.1 days
mean body weight 234.5 +21.3 239.0 +25.0 23441210 239.0+286
Vaginal opening
mean age 36.0 +2.4 35.8 3.1 36.3 +3.1 37.1+£38
mean body weight 129.0 £16.3 123.4 141 123.0+17.0 119.1** +8.7 (8)

* Data obtained from page 160, MRID 46534401.
** Statistically significantly different from control, p<0.01.
Number in parentheses is % of contro] value, calculated by reviewer.

b. Developmental landmarks: Other endpoints were not monitored.
Behavioral assessment:

a. Functional observational battery: Selected FOB data are presented in Table 15. On PND 4,
female offspring at 10 and 50 mg/kg/day (both with mean scores of 2.5) had higher mean
scores than the control (1 -9) or low dose (2.2) groups meaning there were more animals with
grades 2 or 3 but all groups had animals with grade 3 severity (see table). On that day, a
tendency for male and female offspring in all treated groups to have lower mean maximum
pivoting angles, distance traveled and activity than the control group was observed but there
Wwas no statistical significance or dose response in males. On PND | 1, mean activity counts
for females at 10 and 50 mg/kg/day were slightly lower than the control group but there was

no statistical significance or dose response in males.

On PND 21, mean activity counts were significantly lower in females at 10 (score 4.5) and 50

(score

4.8) mg/kg/day (vs. 6.8 in the control). Rearing counts were significantly decreased in

males at 50 mg/kg/day (3.9 vs. 7.9 in the control) and females at 10 (3.5) and 50 (3.7)
mg/kg/day vs. 8.1 in the control on PND 21. Also on PND 21, the number of males and
females with one or both pupils failing to dilate (total of 4 for each sex vs. only one in the
other groups) during the pupil reflex testing was increased. Forelimb (-11%), p< 0.01) and
hindlimb (-18%, p < 0.01) grip strength were significantly lower in females at 50 mg/kg/day

on PNDs 21 and 35, respectively.
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_ TABLE 15. Number of F, rats with selected FOB signs *
Dose (mg/kg/day)
Males Females
Observation o | 2] 1w | s | 2 J o | s
PND 4
Surface righting reflex
Grade | 4 3 7 4 5 3 0
Grade 2 2 3 1 2 2 4 5 4
Grade 3 6 6 4 6 4 5 6
Mean 2.2 2.3 1.8 2 1.9 2.2 2.5 2.5
Max. pivoting angle (E)
0 3 6 8 6 3 6 3 4
45 3 2 3 2 3 3 5 2
90 1 3 0 ) 1 1 2 4
135-180 3 0 0 2 2 1 1 0
225-360 2 I 1 1 2 1 0 0
Mean 120.0 525 41.3 60.0 94.7 63.8 49.1 375
Max. distance traveled
(cm) 9 10 11 8 5 8 8 9
0 2 1 0 1 3 3 3 3
2 0 1 1 3 2 1 0 0
4 1 0 0 0 1 0 0 0
6 0.8 0.5 0.3 1.2 1.8 0.8 0.5 0.3
Mean
Activity (number of
sections) 3 4 6 4 2 4 2 3
0 6 7 5 6 6 6 8 8
1-5 1 1 0 2 3 2 1 i
6-10 1 0 1 0 0 0 0 0
1115 1 0 0 0 0 0 0 0
16-20 4.1 2.0 1.9 24 34 23 2.3 1.8
Mean
PND 11
Activity count
0 1 ! 0 3 0 2 t 0
1-2 2 3 2 4 2 2 3 4
3-5 5 4 6 2 5 3 4 5
6-10 3 1 2 2 1 2 2 2
11-15 1 2 1 . 0 3 2 0 i
16-20 0 1 1 1 1 1 1 0
Mean 4.9 5.8 6.3 42 6.8 6.0 4.5 4.8
PND 21
Activity count
Mean 145 12.8 8.0** 4 8%* 134 11.6 8.3 8.8

D)

p—
P

3
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TABLE 15. Number of F, rats with selected FOB signs *

Dose (mg/kg/day)
Males Females
Observation h-o 2 10 50 0 2 10 50
Rearing count
Mean 7.9 10.8 5.7 3.9* 8.1 5.7 3.5%% 37k
Forelimb grip strength
(kg) 0.18 0.18 0.17+ 0.17 0.18 0.18+ | 0.18 0.16**
Mean (S.D.) #0.01 + 0.03 + + 0.02 + +0.01
‘ 0.02 0.04 0.01 0.03
Both pupils failed to 0 0 1 2 0 0 0 ]
dilate
Left pupil failed to dilate 0 1 0 2 1 1 0 3
Right pupil failed to dilate 0 0 1 0 0 0 0 0
PND 35
Hindlimb grip strength
(kg) 0.21 = 0.24 021+ | 019 0.22 0.21 0.20 0.18*
Mean (S.D.) 0.04 + 0.03 + + +0.03 * +
0.03 0.03 0.03 0.04 0.03

* Data obtained from pages 164-176, MRID 46534401
* Statistically significantly different from control, p<0.05.
** Statistically significantly different from control, p<0.01.

b. Motor/locomotor activity: Total motor activity data for PNDs 13, 17, 21 and 60 are
presented in Table 16. Subsession data for motor activity are included in Tables 17 (males)
and 18 (females). No treatment-related effects on total motor activity (high and low beam)
was observed. Low beam activity for females at day 17 was lower (see table). Otherwise
sporadic statistically significant differences from the control group were observed in all
treated groups, but there was no consistency or dose response. Habituation was observed on
PNDs 22 and 60 but not on PNDs 13 and 17.
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group mean (£5.D.) scores (beam breaks) in F, rats *

TABLE 16. Total motor activity dafa.

Dose (mg/kg/day)
PND ‘ 0 2 T 50
— ' ~Males
Motor Activity - High Beam Levej
13 143215 17.7£19.6 13.8£323 140+ 184
17 45.4459.8 804+ 720 29.6£39.9 33.0+46.9
22 102.7+ 80.5 1175+ 71.8 104.5+117.1 87.9+60.5
60 364.5+ 67.1 389411268 414.8+156.6 309.4+ 99 4
Motor Activity - Low Beam Level
13 434.4+168.9 714.0+ 456.0 471.6+ 1824 567.7+ 3476
17 698.0+ 4590 875.2+487.0 448.9£ 368.6 641.5+ 4289
22 436.2+£ 270.7 440.9+234.6 3709+ 3996 507.3+ 293.3
60 1220.5+ 296.5 1212.44331.6 1159.8¢ 3084 1024.74+ 382.5
| , o . T "vFépj_a'_les;r_ N
Motor Activity - High Beam Level
13 25.8443 8 3144413 9.9416.7 24.5436.6
17 123.1+ 1101 105.8+115.5 1057+ 1325 66.4+94.0
22 97.8+ 79.1 116.6+ 88.0 102.2160.1 96.6% 66.7
60 391.6+123 .0 43244712 400.4i 1129 406.4+ 1332
Motor Activity - Low Beam Level
13 544.1+427 1 5823+ 489.6 461.8+322.5 612.5+258.9
17 940.5 £564.3 962.6+ 871.4 747.8+ 590.7 719.54639.9
22 379.7£234.7 375.3+227.9 496.8£354.9 430.9+ 2423
60 1135.9+85§ 1189.3+317.3 1146.6% 141.2 1119.5£342 3

* Data obtained from pages 177-184, MRID 46534401

PND = post-natal day

N=11-12
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TABLE 17. Sub-session motor activity (# beam breaks/6 minute interval) in maie F, rats®
' ' Dose (mg/ky/day)
Interva o 2 10 =0
. _PND 13 - High Beam
6 1.4+33 22424 17+37 0.1+0.3
12 0.8+£03 28460 18434 25477
18 03408 1.8£2.9 05+14 25+69
24 0.4+1.2 11+25 19163 04114
30 0.841.9 23427 14443 11+25
36 0.8+29 10422 03£0.6 23438
42 06+15 0.2+0.4 3.0+£92 35473
48 534115 12423 1.343.2 0.8+1.7
54 1.844.0 27450 0.0£0.0 0617
60 20469 26163 19+43 0.3+056
' PND 13 - Low Beam
6 61.8+44.9 B6.7:£33.7 53.8126.6 476+ 447
12 40.0+38.3 66.6+41.7 50.6+ 34.1 46.8+ 59,6
18 52.6+47.9 90.5+62.1 59.8+ 38.0 3494332
24 31.8+27.8 71.7465.1 45,8 +40.3 50.4% 35.0
30 22,0+ 212 90.2* +61.4 43.3'+323 81.3**+ 645
36 441 £33.6 57.343.7 46.8+52.8 725+ 731
42 53.1+520 50.3+48.6 58.459.0 7567356
ag 43.946.4 734828 420+ 395 43.8 1468
54 51.4+42.9 61.8+65.1 320+295 70.8 4756
60 33.74390 65.6473.5 39.0+43.4 439+ 61,0
' PND 17 - High Beam )
6 25135 22432 23£5.1 23435
12 43+66 5.5%4.4 45453 11%£15
18 44457 8.4+90 23426 26145
24 48+7:3 147 +12.8 32447 1117
30 23458 10.2* £10.0 20435 3.9£7.1
36 7.1+154 8.3+ 102 ‘ 24443 41£90
42 5.8+ 9.4 9.0+134 3.8+86 45+87
48 7.8+10.8 9.6+12.3 56185 6.349.1
54 3.745.9 40 +81 331115 38475
60 2757 8.7+12.8 01403 33158
' PND 17 - Low Beam '
6 7281326 68.0 +3.8 67.7+ 395 582 +30.1
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TABLE 17. Sub-session motor activitv (# beam breaks/6 minute interval) in male F, rats®
L _Dose(mg/kg/day) :
Interval "o 2 0 50

12 91.4+55.4 . 101.8+53 8 645+ 473 56.4 +58.0
18 81.0+ 63.6 115.2453.9 61.6+ 491 791+ 51.0
24 9181735 126.2+58.7 39.2+ 457 62.8+423
30 7231686 115.9+ 791 52.74 60.0 52.0+ 571
36 70.1+62.5 71.6163.0 4004555 5284495
a2 67.8415 787 47.2 44.1+53.1 7322845
43 58.4+73.2 81.0100.2 4244554 781+ 80.3
54 495+ 528 474+ 656 2714450 626+ 854
60 4294540 69.4+ 83.0 9.8+228 66.4+ 815

o PND 22 - High Beam e ’

6 22.4+ 191 375+16.1 2634211 141+ 17.2
12 16.3£17.9 2234194 18.4 £18.2 16.5 +13.9
18 5.649.0 19.2416.8 119 +135 125+ 131
24 6.6+9.1 724101 4.8+10.0 53t54
30 9.6 +145 714100 581168 83190
36 7.7 $13.2 6.1+ 8.4 6.5410.4 7477
az2 9647 831134 7.3+ 136 4.0£44
48 7.5+ 13.6 5.8+87 89+£158 3644
54 9.4+14.7 3.1+6.9 8.0+ 211 11.9+ 18.0
60 8.1+ 124 11+ 34 4.6+91 46x75

' PND 22 - Low Beam B

6 113.8+54.1 137.8442.4 103.9+ 63 3 89.2+ 69.8
12 55.6 +51.5 65.9 +331 4714346 BB.7+59.4
18 36.0+ 47 1 55.5 +43.3 52.5+61.1 61.7£ 49.7
24 31.8+358 31.6+39.4 26.5+40.9 40.7+ 382
30 38.3+45.4 50.7452.3 21.8+43.4 48.8+51.6
36 285+42.0 309+ 42.8 2434374 459+ 313
42 357+455 263+ 32.6 2264424 3841310
a8 31.3+50.0 19.94 30.0 232+ 428 21.9+ 26,1
54 31.3+ 428 1484227 27.4+529 34.6+43.3
60 3414389 774145 21.74395 37.3+ 351

T D ___ PNDB0- High Beam o ) »

6 14554358 115.8+ 39.4 12834257 102.1** 4353
12 64.0 +26.4 64.8 £20.5 © 77.4+254 70.6+ 28.8
18 448 1265 61.5+36.1 480+296 2954205
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TABLE 17. Sub-session motor activity (# beam breaks/6 minute interval) in male F, rats’
_ ' R " 'Dose ma/ka/day) ' .
ntervat 0 2 10 50

24 2691209 30.3217.2 49.0+ 383 12.5+14.7
30 34.3123.6 3154235 26.8+ 234 17.2£31.2
36 13.7+ 123 23.8+287 28.3+ 335 2581338
42 100+ 11.7 17.8+ 200 15.8 +17.6 127+ 224
48 7.4:10.8 2464237 16.8+28.5 16.9+ 239
54 9.4+ 18.7 8.7416.6 534155 11.54220
60 8.5+20.0 10.6 £17.0 19.0+40.2 105 +16.9

- PND 60 - Low Beam .

6 313.3+ 585 3011+ 63.4 303.6+51.3 287.7+ 40,0
12 2139+ 537 190.5+ 48.8 186.7+35.2 168.2* 1532
18 157.6+65.7 150.0+ 48.0 152.8 +65.7 118.8+73.7
24 115.0+ 64.6 129, +847.3 13864835 66.7+37 4
30 124.5+44.2 107.7 £71.9 9144549 65.6* £64.0
36 853425 87.0+ 811 95. 456 73.5+61.0
42 7454695 81.6+487 73.7+457 626760
48 60.4 £61.9 857+ 665 528+ 61.8 67.7164.7
54 435 +46.0 40.3+349 18.3+24.2 451+ 765
60 32.6462.1 38.8 4537 46.8 450 1 68.6+725

* Data were obtained from pages 177, 179, 181 and 183, MRID 46534401

N=11-12

* significantly different from tontrol group, p<0.05
** slgnificantly different from control group, p<0.01

TABLE 18. Sub-session motor activity (# beam breaks/6 minute interva in female F, rats’
‘ _ Dose (mg/ko/day) '
intervai 0 2 10 50
. PND 13 - High Beam

6 30442 24+ 40 05408 26450
12 20+44 36158 0618 3.7+106
18 1.6+£40 53+94 0.5+ 15 37+6.6
2 15431 3.845.8 28+78 24+49
30 18£57 34471 0.541.2 12422
36 1.8+ 49 18341 15+37 1.8+3.3
42 1543 1839 0103 3871
48 22+36 08429 14+36 1.5v2.8
54 624109 13+23 " 0.2+06 13227
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TABLE 18. Sub-session motor activity (¢ beam breaks/6 minute interval) In fomale F, rats’®
T Dose (mg/kg/day) T
nterval 0 2 10 50
60 43181 794143 20£54 27+ 66
L ‘ PND 15 - Low Beam ' .

6 49.9+ 28.4 6734452 . 623+ 404 91.7* £43.7
12 46.6::43 2 53.3+475 63.3:486 623+ 336
18 475+ 519 61.6£37.6 51.6+ 45.1 76.1+£ 530
24 47.0+41.7 62.8+48.4 65.5443.6 51.3+31.7
30 57.4+ 66.7 7984793 57.41409 '59.8+46.2
36 37.4450.7 53.8464.7 482 +40.0 593+ 41.1
a2 353+ 415 491+ 83.7 2354560 63.7+ 427
a8 52.9 +59.6 43.3£742 19.6+ 26.4 70.4+ 67.4
54 83.9+89.5 33.44266 329+488 445+584
60 86.2+103.3 781+ 108.3 415+529 3364437

R PND 17 - High Beam '

6 54159 52496 25436 1.8v21
12 8.746.4 10.2£13.9 6.9+10.2 1.9+ 22
18 14.5+12.0 109+143 5.8+11.6 49+56
24 123+ 129 125+14.9 11.5+ 19.2 6.2+84
30 15.0£ 175 83+123 11.5+17.9 49+87
36 121+£17.8 114+ 115 11.4+ 159 43+ 6.6
42 16.4+17.2 9.2+10.7 135£210 99+165
48 143+129 - 9.8£13.4 2354345 10.9+ 18.3
54 17.2420.3 11.3+ 20.6 6.4+136 11.8+£19.8
60 7.3£93 171+ 213 127184 9.8+188

' PND 17 - Low Beam |

6 86.4 353 6 8424492 6254426 541+ 395
12 108.2+78.8 925+57.2 79.45712 719 450.0
18 1122+ 58.0 1013+ 678 75.5% 70.2 882+ 61.7
24 98.9+55.9 110.6+£108.8 7841737 7224813
30 945 £725 101.9 £101.4 6691767 681+ 62.7
36 8581740 109.3+ 1245 79.3+68.2 69.8+ 81.8
42 105.5+ 87.0 94241223 79.8+87.4 68.0+ 83.0
48 84.0+76.5 87.1+105.1 93.6181.1 81.74+ 988
54 98.3+ 885 79.6 +119.0 56.3+73.9 79.3 £106.1
60 56.7+71.2 102.14+119.6 76.1486.9 66.31:89.3

L . PND22- High Beam ‘ v
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“TABLE 18. Sub-session motor activity (# beam breaks/6 minute intervap in female F, rats®
o Dose img/kg/day) - '
Interval o 2 10 50
6 35.84215 293 +231 25.7417.2 239+ 184
12 16.9+14.3 2534331 216£19.7 16.3+ 131
18 4364 13.1%125 144 £16.1 152+ 218
24 6.+28 8.5 +13.7 2.0+5.1 6.54+9.2
30 35178 3.3t5.6 46=85 80+938
36 8.9+12.8 6.5+124 55+ 106 76491
42 55121 5.4+11.1 27154 984131
a8 43495 101+ 24.0 584134 39493
54 6.7 111.4 8.7413.3 13.6420.3 41496
60 5.3+11.1 651154 6.249.0 13446
' T TTTTTewp 22 - Low Beam v
6 132.1£60.7 105.4+ 70.8 113.8£ 50.1 115.0+ 68.9
12 70.0+ 321 68.3+ 482 76.6450.2 70.4+ 457
18 26.3+23.8 483 137.4 66.2457.0 4831504
24 18.5+ 354 3074514 3241418 31.7433.7
30 147+ 214 15.6 255 41.0+69.1 388+ 439
36 410461 19.540.4 30.355.0 38.7 40.6
42 2104344 18.8 +£30.1 265+ 455 37.0+£404
48 12.8+249 25.0+458 32.7£55.2 182+326
54 23,451 21.0+39.0 41.8+56.4 20.8 +37.0
60 20.1139.0 229+44.6 355+ 352 12.0+19.8
PND 60 - High Beam
6 123.3+24.8 1231+ 276 112.0£33.8 1138+ 255
12 64.9+ 10.9 76.6£26.1 721+ 16.9 66.9+25 4
18 3204247 54.1431.4 42.8+322 54.8+ 375
24 25.8+23.8 3404271 27.3%237 34.3+ 26.6
30 303463 38.5+ 26.3 40.7+ 30.1 22.8426 5
36 36.0 £26.3 4204332 26.4+ 313 258+ 253
a2 24.3+195 27.4+225 23.8+19.8 20.2+290
48 17.3+ 206 15.6+16.3 14.2+19.8 26.8+ 25 3
54 19.7+30.6 10.3+ 131 17.4£19.2 16.1% 20.3
60 17.9+21.9 1084213 23.7£239 25.0+ 284
o o o PND 60 - Low Béam @ e
6 29024493 31084555 27224548 2940+ 448
12 16834505 © 18354635 183.2139.9 178.5£ 47 1
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TABLE 18. Sub-session mator activity (# beam breaks/6 minute interval) In female F, rats*
= ——— o bbée(mﬁ(kiu/dé‘iii" = T
Intervai o 2 ” %0
18 117.5£ 70.4 137.4%60.3 1225+£547 14174518
24 815+ 471 107.4 +58.3 2.1 456.7 87.1+458
30 89.3x535 88.3+34.2 95.5+56.1 68.9+ 53.2
36 112.3+ 50,1 99.5+60.0 91.9+53.9 76.8+ 64.1
42 76.8 438 80.3+67.9 74.0450.6 ’ 53.8+46.4
48 75.1+£60.3 90.0+83.2 47.7+50.1 720+£75.8
54 55.0+ 68.4 56.1£ 63.6 59.2 +46.0 729182
60 69.8+61.4 3594428 88.4+64 0 738+59.2
;Data wezre obtained from pages 178, 180, 182 and 184, MRID 46534401.
=11-1

* Significantly different from control group, p<0.0§
** Significantly different from control group, p<0.0}

¢. Auditory startle reflex habituation: The amplitude and latency data for PNDs 23/24 and 58

are presented in Tables 19 (males) and 20 (females). Analysis of the auditory startle peak
amplitude using data unadjusted for body weight indicated that the males in the high dose on
PND 23/24 were significantly affected (refer to supplemental study report in MRID No.:
47018301, page 6). The peak amplitude both with and without pre-pulse stimulus were lower
in males at day 23/24. See also Appendix to this DER.

Also, in females at 50 mg/kg/day, a significant increase in latency was observed on PND
23/24 during the 41-50 minute interval. On PND 58, a significant decrease in latency during
the 1-10minute interval was reported in females at 50 mg/kg/day. On PND 58, peak
amplitude was significantly decreased iy all treated female groups during the last three
intervals.

Pre-pulse inhibition of auditory startle data are presented in Tables 21 (males) and 22
(females).

=
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TABLE 19, Mean (&S.D.) interval acoustic startle peak :_;li'np'li'tt'xde:'(:g) and
: latency to peak (msec) inFymaterats® L
Trial Dose (mg/kg/day)
Number 0 ] 2 | 10 50
PND 23/24 - Latency to peak (ms) R .
1-10 18.9+ 6.4 20.6+ 5.7 202+ 6.8 21.9%£6.0
11-21 1524 3.7 14.0 +1.4 15.542.5 13,94 1.7
21-30 14.842.4 148427 13.9+ 1.6 15.1% 5.4
31-40 138422 143+ 2.] 143+ 2.1 143£15
43-50 143+ 2.0 14.0+ 1.8 152429 13.9£1.9
PND 23/24 - Peak amplitude (g) : o
1-10 ' 145.6+31.9 138.44 26.4 127.5428.1 116.3£ 194
1121 150.2443.6 143,04 35.7 129.3425.7 113.6% 13.4 *(a)
21-30 151.2+ 432 1402 +30.7 128.3426.1 120.8 £20.94 *(a)
31-40 1429 £31.0 139.9439.3 135.1£33.3 112.6 £18.74 *(a)
41-50 143.6:433.90 133.6434.8 131.0+32.9 114.9 £21.44 *(a)
PND 58 - Latency to peak (ms) . R R
1-10 14.0 +2.8 19.147.1 14.1 2.6 17.3+ 4.9
11-2] 13.6 £3.4 123 £1.2 128417 13.6% 2.4
21-30 13.1+ 3.5 14.243.0 13.2+4.8 15.8 +5.4
31-40 133235 13.84 2.3 15.4 £5.7 16.8 5.7
41-50 13.6 3.2 153+ 3.7 12.442.0 15.043.1
PND 58 - Peak amplitude (g) . 3 B N
1-10 794.2 +182.0 759.1:+ 140.9 745.4 42355 735.4 £202.4
11-21 723, 453.0 666.3£ 155.6 608.6+ 162.5 644.0% 168.7
21-30 636.3% 142.8 621.0 £139.7 527.6 1424 577241157
31-40 635.5+129.1 6159 £116.7 553.6 £119.2 564.8+ 101.5
41-50 618.4 £155.2 6258 +111.2 533.6+119.2 573.9 4321

*Data obtained from pages 185 and 187, MRID 46534401.
*(a) statistically significant unadjusted vale. Refer to MRID 47018301 page 6.
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TABLE 20. Mean (+8.D.) interval acoustic startle peak amplitude () and
. latency to peak (msec) in F; femmale rats* -
Dose (mg/kg/day)
Trial 0 2 10 50
Number
PND 23/24 - Latency to peak (ms) R 3}
1-10 17.44-4.8 17.0%5.1 19.5+5.8 19.6+£ 8.5
11-21 140+3 13.7+1.7 155425 142425
21-30 14.0+2.0 13.8%1.5 13.84£3.0 13.0+£1.0
31-40 13.5%1.3 13.7+1.2 149+3.5 154 4.5
4_1-50 13816 144+ 30 15.8+2.5 16.5*%+ 46
PND 23/24 - Peak amplitude (g) ' '_ o
1-10 142,94 292 126.1+ 16.5 126.5+ 246 128.2+ 324
11-21 139.8 +33.7 131.1 4226 121.0£24 4 119.5 1:38.8
21-30 140.5 £30.7 12734238 125.8+25.6 119.3 £32.4
31-40 140.8 £30.4 1329 £26.2 125.8+ 22.7 120.0 £28.7
41-50 1358444 127.6 £254 121.2+19.9 119.4+32.7
PND 58 - Latency to peak (ms) : o
1-10 21.049.1 16.6% 7.7 18.3 +5.7 14.3*%£53
11-21 13.8+0 129428 14.8 4.6 132419
21-30 15.0 5.9 14.944 4 159%7.3 14.2 4.0
31-40 13.7+ 4.4 14729 15.1+£3.2 15.94: 7.0
41-50 16.533.6 16.0 6.3 14.1x£ 2.5 15.3:5.0
PND 58 - Peak amplitude (g) o R -
1-10 596.9 +230.5 447.0£96.4 530.0 £1654 480.14 143.9
11-21 560.2 £218.3 404.5 £77.1 469.5 £106.5 443,81 117.4
21-30 499.0 £140.2 400.3* 9.5 410.3* £90.6 390.9* £75.6
31-40 522.7+158.8 372.3%%+ 71.1 411.1%*+ 87 9 366.3%% +65 6
41-50 486.6 £115.3 380.5* +106.1 4184* 1978 331.1**£58.3

*Data obtained from p

ages 186 and 188, MRID 46534407,
* Significantly different from control group, p<0.05.
** Significantly different from control group, p<Q.01.
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TABLE 21. Mean (8.D.) interval auditory startle pre-pulse inbibition peak amplitude (g) and
SR P latency to peak (msec) in F, malerats® - o
Dose (mg/kg/day)
Trial Number 0 I 2 I 10 50
PND 23/24 - Latency to peak (ms) ‘ I : .
Stimulus without pre- 13.842.3 15.1£24 153423 16.1+ 4.3
pulse
Stimulus with pre-pulse 18.1£75 164439 17.543.5 175439
PND 23/24 - Peak amplitude (g) Co S o '
Stimulus without pre- 158.8+37.5 148.5+42.4 1394 +30.5 120.3+ 25.5%(a)
pulse
Stimulus with pre-pulse 134.8+33.9 126.7 +£36.7 119.9 £26.0 101.5+ 20.9 *(a)
Percentage inhibition 149+ 14.0 £10.} 13.8£5.8 14.3£15.0
PND 58 - Latency to peak (ms) ' . , ' S
Stimulus without pre- 12.6£0.9 148340 148+ 3.1 15359
pulse
Stimulus with pre-pulse 13.5£1.9 19.2+5.8 16.1+4.8 16.6+ 8.2
PND 58 -Peak Amplitude ®
Stimulus without pre- 866.8+159.1 758.3 £364.3 770.94 213.0 676.5% £124.9
pulse
Stimulus with pre-pulse 614.0 1479 577.3+£292.1 577.2 £143 5 502.8+94.1
Percentage inhibition 29.5+8.1 233491 23.4 +14.0 252%9.1

*Data obtained from pages 189 and 191, MRID 46534401.
* Significantly different from control group, p<0.05
"*(a} statistically significant P < 0.05 based on unadjusted values. Refer to MRID 47018301 page 8.
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TABLE 22. Mean (&S. D) interval auditory startle pre—pulse mhibmon peak amphtude ®
- and latency to peak (msec) in F, female rits*
Dose (mg/kg/day)

Trial Number 0 I 2 L 10 50
‘PND23/24-Latencyiopeak(ms)‘ Lo S T S

Stimulus without pre- 154429 16.2+ 4.2 15.6+6.2 146+1.8
pulse

Stimulus with pre-pulse 18.7 £5.4 16.3+3.2 18.0+6.4 16.0+3.0
PND 23/24 - Peak amplitude (g) : S ‘ ' ‘
Stimulus without pre- 156.6+ 4].1 133.2+25.1 134.7+32.6 138.3+£25.6
pulse v

Stimulus with pre-puise 124.8£33.6 108.6+20.1 117.9+31.9 114.2+299
Percentage inhibition 19.0 +16.1 18.048.1 1244122 17.6+15.0
PND 58 - Latency to peak (ms) ' ' v

Stimulus without pre- 16.4 £4.9 16.3+5.7 15.043.2 169+ 6.1
pulse ‘

Stimulus with pre-pulse 20.8+5.5 17.3+2.8 17.6 £6.3 21.5+6.5
PND 58 - Peak amplitude (g) Lo = o _
Stimulus without pre- 507.0%132.9 4741+ 1414 506.7+ 81.5 479.2+ 138.7
pulse .

Stimulus with pre-pulse 384.84:97.7 334.8+ 73.8 338.0+69.0 339.3+62.7
Percentage inhibition 23.1£123 274 £11.2 32.8+10.6 26.7+11.2

"Data obtained from pages 190 and 192, MRID 46534401,

(:««
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d.

Learning and memory testing: The watermaze performance data are summarized in Tables
23 (males) and 24 (females). The control group demonstrated both learning and memory of
the task. Males at 50 mg/kg/day had significantly increased swimming times and numbers of
failed trials on Days 3 and 4 of the testing that began on PND 23/24. The time on Day 3 was
outside the historical contro! range but the value on Day 4 was within the range. On PND 61,
all treated males had significantly increased swimming times for Days 3 and 4. There was no
dose response and all values were within the historical control range, except for the time on
Day 4 for the 2 mg/kg/day group. Females at 50 mg/kg/day had a significantly decreased

mean sector entries values on Day 2 of the Day 23/24 testing but is not considered an adverse
effect.

TABLE 23. Waft,er'm‘i_z»e pei'fb:i'ﬁiﬁnt;‘e:'dat‘ﬁ ‘(mean iSl_),_)vvih_:male'F, rats *
Parameter Dose (mg/kg/day)
0 ] 2 10 50
PND2324 - o

Day 1
Trial time (secs - mean of 3 trials) 60.9+16.2 65.9+£ 203 57.0+ 16.2 73.6+16.2
Number of failed trials (90 secs) 1.4+ 0.8 1.6+ 1.1 1.1£09 2.0+ 0.8
Percentage with at least 1 failed trial (0 61.7 833 72.7 100.0
secs) 18.5+4.6 16.8+5.0 156 3.1 16.6+ 3.0
Sector entries (mean of 3 trials)

Day 2 '
Trial time (secs - mean of 3 trials) 322+ 18.0 532+ 194 36.314.8 491+ 24 4
Number of failed trials (90 secs) 0.3+0.5 0.7+0.8 0.4 £0.5 0.84 0.8
Percentage with at least 1 failed trial (%0 25.0 50.0 36.4 63.6
secs) 11.24+ 5.7 15.3£5.1 11.6+£49 13.2+ 50
Sector entries (mean of 3 trials)

Day 3
Trial time (secs - mean of 3 trials) 321+ 214 29.7x£19.2 359+224 52.5*%£23.9
Number of failed trials (90 secs) 0.3£0.7 0.3£0.7 0.3+ 0.5 0.8 £1.0
Percentage with at Jeast 1 failed trial 0 25.0 250 273 54.5
secs) 11.1+ 64 9.0+5.] 10.7 5.2 13.8 44 4
Sector entries (mean of 3 trials}

Day 4
Trial time (secs - mean of 3 trials) 18.6+9.1 30.4+13.8 207+ 7.5 36.4%*%4:21.6
Number of failed trials {90 secs) 0.01+0.0 0.3£0.5 0.0+0.0 0.4 £0.7
Percentage with at least 1 failed trial ®0 0.0 333 0.0 273
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TABLE 23Waterma2e performance data(mean +5D) in ‘male Frats*
Parameter Dose (mg/kg/day)
U} 2 10 50
secs) 6.9+2.9 10.845.2 74+6 9.6+ 4.1
Sector entries (mean of 3 trials)
PND 61
Day 1
Trial time (secs - mean of 3 trials) 66.0+ 10.5 63.8+12.9 72.9£15.7 66.3+19.1
Number of failed trials (90 secs) 1.6+ 0.7 1.6 £0.7 1.8+09 1.740.8
Percentage with at least 1 failed trial (90 91.7 91.7 91.7 © 909
secs) . 17.443 4 15.3%3.6 18.6+ 45 16959
Sector entries (mean of 3 trials)
Day 2
Trial time (secs - mean of 3 trials) 36.6+ 23.5 34.6£19.7 43.7+212 372+ 214
Number of failed trials (90 secs) 0.50.9 050.7 0.70.9 03035
Percentage with at least 1 failed trial (90 33.3 41.7 50.0 273
secs) 11055 10.35.0 12442 11663
Sector entries (mean of 3 trials)
Day 3
Trial time (secs - mean of 3 trials) 19.3422.3 28.7*+18.9 25.8*%+16.9 29.4*+18.8
Number of failed trials (90 secs) 03406 0.2+ 0.6 0204 0.340.5
Percentage with at least 1 failed trial (90 16.7 8.3 16.7 273
secsy 64459 8.4+ 3.5 74132 8.1 443
Sector entries (mean of 3 trials)
Day 4
Trial time (secs - mean of 3 trials) 145+ 134 28.5%+14.2 183%+ 9.4 19.2*%+ 10.0
Number of failed trials (90 secs) 0.240.4 0.2+ 04 0.1+0.3 0.0+ 0.0
Percentage with at least 1 failed trial 90 16.7 16.7 83 0.0
secs) 52435 8.5£3.9 6.143.1 63429
Sector entries (mean of 3 trials)
*Data obtained from pages 193 and 195, MRID 46534401.
PND = postnatal day
* Significantly different from control group, p<0.05.
** Significantly different from control group, p<0.01.
_TABLE 24. Watermaze performance data (mean +SD) in female F, rats *
Parameter Dose (mg/kg/day)
) 0 ] 2 | 1w ] s
DB
Day 1 .
Trial time (secs - mean of 3 trials) » 59.6£16.8 58.8+5.9 68.6120.5 57.3£21.0
Number of failed trials (90 secs) 12308 1.0+ 0.7 1.6+1.1 09+1.0
Percentage with at least 1 failed trial (90 75.0 75.0 81.8 60.0
secs) 17.8 5.5 17.243.1 17.244.5 154+ 4.1
Sector entries (mean of 3 trials)
Day 2
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TABLE 24. Watermaze performance data *(m;:'aﬁ‘_d_:s,l_vv)_) in female F, yats .
Parameter Dose (mg/kg/day)
0 2 10 50
Trial time (secs - mean of 3 trials) 53.5+20.6 35.9+19.1 436228 33.8£18.6
Number of failed trials (90 secs) 0.9+0.9 0.34+0.5 0.6x0.9 0.3*+ (.7
Percentage with at least 1 failed trial (90 66.7 25.0 45.5 20.0
secs) 15.546.3 11.2+5.] 13.0+ 5.6 8.7+%£3.0
Sector entries (mean of 3 trials)
Day 3
Trial time (secs - mean of 3 trials) 358+ 154 30.1£ 10.5 355137 32.3+15.9
Number of failed trials (90 secs) 03+05 0.2+04 0.310.5 03+0.5
Percentage with at feast | failed trial (96 333 16.7 27.3 30.0
sees) . 10.3 +4.4 9.8%2.5 10.743.2 88438
Sector entries (mean of 3 trials)
Day 4
Trial time (secs - mean of 3 trials) 252+ 198 2734147 32.1+15.3 16.1+ 10.5
Number of failed trials (90 secs) 0.34+0.6 02+4 0.3+0.6 0.020.0
Percentage with at least 1 failed trial (50 16.7 16.7 18.2 0.0
sees) 8.5+ 4.4 8.8%3.9 9.6 45.2 5.7+ 2.7
Sector entries (mean of 3 trials)
_PND6L.
Day 1
Trial time (secs - mean of 3 trials) 6%9.5+£15.0 60.0 £18.3 68.2 £19.2 64.0+16.1
Number of failed trials (90 secs) 1.341.0 1.5+8 1.5+2 1.0 0.6
Percentage with at least | failed trial 90 83.3 100.0 72.7 81.8
secs) 17.5 3.2 17.0 £6.6 17.043.9 154438
Sector entries {mean of 3 trials)
Day 2
Trial time (secs - mean of 3 trials) 4344115 39.3%15.7 5124216 | 38.6+204
Number of failed trials (90 secs) 04+05 03+0.7 0.9£1.0 0.5+ 0.7
Percentage with at least 1 failed tria] (90 41,7 25.0 54.5 455
secs) , 13.643.3 12.044.5 13.244.4 10.5 +4.0
Sector entries (mean of 3 trials) :
Day 3
Trial time (secs - mean of 3 trials) 31.0+17.6 3591226 27.1+£ 10.0 29.7 48.0
Number of failed trials (90 secs) 03405 0.540.0 0.1+403 0.24+0.6
Percentage with at least 1 failed trial (90 33.3 333 9.1 9.1
secs) 9.3+4.6 9.243.9 7.642.3 8.3+3.7
Sector entries (mean of 3 trials)
Day 4
Trial time (secs - mean of 3 trials) 279+ 155 20.1£9.5 226t 119 19.0£15.9
Number of failed trials (90 secs) 0.010.0 0.0+0.0 0.1 +0.3 0.2+ 0.6
Percentage with at least 1 failed trial (90 0.0 0.0 9.1 9.1
secs) 8.4t4.6 61426 6.3+ 3.4 5.943.2
Sector entries (mean of 3 trials) '

*Data obtained from pages 194 and 196, MRID 46534401

PND = postnatal day
* Significantly different from control group, p<0.05.
** Significantly different from control group, p<0.01.

5. Postmortem results:
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a. Brain weight: Mean perfused brain weight, length and width data are presented in Table

25.Absolute brain weight for the high dose males on PND 21 was considered to have a
treatment related decrease (6.1%, p < 0.05). Brain width in males at 50 mg/kg/day was
significantly decreased (3-4%) on PNDs 21 and 66, On PND 21, the mean value at this dose
was influenced by one male (#0203) which had very low (11.4 mm) brain width; exclusion of
this animal resulted in a mean value that was not statistically significant, Non-perfused brain
weight was significantly decreased in males (3-5%) and females (4-5%) at 10 and 50
mg/kg/day on PND 66 (Table 26).

"TABLE 25, _Mjemi (iSD):qufﬁséd_ B'réin Weigﬁ_thl_i_dv M_ééls‘!‘ire:méht‘_bété._in‘F,rgtsf’ _

Dose (mg/kg/day)
Parameter 0 j 2 10 ] 50
PND 21 - Perfused Males

Brain weight (g) 1.47£0.09 1.46 £0.11 1.45 £0.08 1.38 +0.11*(a)6.1%)
Brain length (mm) 179 £0.6 18.4 £0.6 18.1+ 0.4 182406
Brain width (mm) 14.8 0.4 14.7 0.4 14.9+1.6 14.2% £1.0 |(4%)

~ PND66- Perfused Males -

Brain weight (g) 2.07+0.06 2.064+0.13 2.00 £0.10 1.98+0.15
Brain length (mm) 213105 21.240.5 212406 21.5+ 04
Brain width (mm) 15.6%0.3 15.4+0.3 153+ 04 . 15.2%%40.5 1(3%)

- “ 0 PND 21-Perfused Females Lo

Brain weight (2)  §  1.444 0.08 143012 139 £0.07 139 £0.08
Brain length (mm) | 17.8 0.6 18.040.6 18.10.5 18.120.6
Brain width (mm) | 1452035 14.30.4 14.4% 0.3 143405

 PND66- Perfused Females

Brain weight (g) ﬂ 1.97 £0.12 1.90 0.08 1.92 £.07 1.84+0.10
Brain length (mm) ﬁ 20.5 £0.6 20.7£ 0.7 20.9+ 0.6 208 £0.7
Brain width (nm) | 15,1204 14.94 0.4 14.8 +0.4 14.84 0.5

N= 24 on PND 21; 11-13 on PND 6}
* Significantly different from control group, p<0.05.

** Significantly different from control group, p<0.01.
*(a) p < 0.02 based on unadjusted weight. Refer to MRID 470118301 page 11.

Data obtained from pages 217-218 and 221-222, MRID 46534401.
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C.

1)

2)

_TABLE 26. Mean (+5D) Non-perfused Brain Weight Data (¢) ia Fyrat on END 66 o
Dose (mg/kg/day)
Parameter 0 2 10 50
Males 2.11£0.07 2.08 £0.10 2.04**£ 0.09 (3%) 2.01**+ 0.11 (| 5%)
Females 1.96+0.07 1.93+0.10 1.89%*+ 0.09 (14%) 1.87%%+0.11 (§5%)
Data obtained from page 220, MRID 46534401 .
N=42-49

** Significantly different from control group, p<0.01.

Macroscopic examination: Examination of offspring that died before the scheduled necropsy
showed that eight animals in the 10 mg/kg/day group had a ruptured esophagus resulting from
a technical dosing error. No treatment-related macroscopic lesions were observed in selected
neuropathology animals at PNDs 21 and 66 or in unselected animals at the PND 28 necropsy.

Neuropathology:

Microscopic examination: No treatment-related lesions were observed at the PNDs 21 and
66 necropsy. Minimal or slight degeneration of some peripheral nerves was observed in both
the control and treated groups. One male of the 11 examined in the high dose group had an
incident of “vacuolation of the grey matter — molecular layer” a possible condition that may
result from the impurity #5 when examined on day 66. Since only one animal was affected on
day 66 and none were affected on day 21 and the condition due to impurity #5 is known to be
reversible, this incident is not considered to be related to treatment. .

Brain Morphometry: Morphometric measurements are presented in Table 27. No treatment-
related effects were observed.
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= TABLE 27. Mean 1:!:SD) morphometrlc measuremients. (mm) in. F, rats®
Dose (m /day)
Parameter . 0 ﬁ%ls; 50
T — PNDZI-Mn[es : I

Neocortex 1.83+0.08 1.78 £0.13
Hippocampus 1.82+0.12 1.80 £0.13
Corpus Callosum 0.21£0.07 0.21+ 0.02
Cerebellum 0.81+0.09 0.84 +0.06

o T __PND66-Males o o
Neocortex 1.91+0.10 1.83+0.11
Hippocampus 2.08 £0.08 1.93+0.17
Corpus Callosum 0.29 +0.04 0.26% 0.06
Cerebellum 0.86+ 0.06 0.87 £0.09

PND 21 - Females - R
Neocortex 1.71 +0.08 1.74 30.10
Hippocampus 1.8240.11 1.752 0.11
Corpus Callosum 0.18+ 0.04 0.23+ 0.06
Cerebellum 0.834:0.09 0.83£ 0.09
PND 66 - Females R R

Neocortex 1.85+0.10 1.79+ 0.05
Hippocampus 1.99+0.14 1.88+ 0.09
Corpus Callosum 0.29 £0.03 0.25+0.03
Cerebellum 0.85 +0.07 0.84+ 0.06
* Data were obtained from pages 219 and 223, MRID 46534401

N=9-10

Hl. DISCUSSION and CONCLUSIONS:

INVESTIGATORS CONCLUSIONS: The study author concluded that the maternal LOAEL
was 10 mg/kg/day based on reduced body weight gain. The maternal NOAEL was 2 mg/kg/day.
The offspring LOAEL was 10 mg/kg/day based on lower PND 1 body weight and body weight
gain. The offspring NOAEL was 2 mg/kg/day.

B. REVIEWER (contractor COMMENTS: Administration of Fluazinam at dosages up to 50
mg/kg/day by gavage resulted in no deaths or clinical signs of toxicity in maternal animals prior to
the scheduled sacrifices. Mean body weight during gestation and lactation was not affected by
treatment. Mean body weight guin was significantly decreased at 10 and 50 mg/kg/day during
gestation but not during lactation. Food consumption (g/rat/day) during gestation was comparable
to controls but was significantly decreased at 10 and 50 mg/kg/day during lactation. Mean body
weight and body weight gain post weaning {(days 28-35) were not affected by treatment.
Reproductive parameters were not affected by treatment. The weight guin and food consumption g
decreases that occurs in the absence of absolute weight differences for the dams are not \i
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considered to be of sufficient magnitude to be included as a true toxic response. Behavioral
assessments, including FOB, motor activity, auditory startle reflex habituation and learning and
memory, were not affected by treatment. No treatment-related changes were observed at either
the LD 21 or PPD 66 necropsy.

At 50 mg/kg/day, the number of mean implantations and litter size (total and live) on Day | and
Day 4 (pre-cull) was non-significantly decreased. These decreases are not considered
toxicologically significant due to the lack of statistical significance and the low magnitude of
difference from the contro] group. Offspring survival after culling in this group was comparable
to the control group. At 10 mg/kg/day, a single incidence of total litter loss occurred on PND 3.
Live litter size was significantly decreased during PNDs 11-21 in the 10 mg/kg/day group. Many
of the deaths in this group were the result of a technical dosing error and were not treatment-

at equal and higher doses in the preliminary study and therefore, the signs are considered
treatment-related. However at 10 mg/kg/day, these signs were found in animals that had a
ruptured esophagus due to dosing error and are considered unrelated to treatment with the test
article. The LOAEL for maternal effects of Fluazinam was not established. The maternal
NOAEL was not established.

Offspring parameters. Mean body weight and body weight gain were significantly decreased in

male and female offspring at 10 and 50 mg/kg/day prior to weaning. The weight difference
persisted through the post-weaning period (PNDs 28-63). However, body weight gain in the

The apparent differences observed during the FOB in treated groups are not considered treatment-
related since there was no statistica] significance or dose response. The only possible treatment-
related changes were on PND 21 when decreased activity count in males at 10 and 50 mg/kg/day
and increased number of males and females with one or both pupils failing to dilate during the
pupil reflex testing were observed in the high dose group. Forelimb grip strength and hindlimb
grip strength were significantly lower in females at 50 mg/kg/day on PNDs 21 and 35,
respectively. Although these findings were not consistent, the reduced grip strength may have
been due to lower body weight by these animals. The peak amplitude in the auditory startle
response was affected in the high dose males on days 23/24. No treatment-related effects were
observed on motor activity or and learning and memory. Statistically significant changes during
the interval testing were sporadic and not dose-related. Brain weight in high dose males on PND
21 was decreased 6.1% and the width of the perfused brains of males at 50 mg/kg/day on PNDs
21 and 66 were significantly decreased. There was, however, no effect on brain length in males
and females. Non-perfused brain weights in males and females at 10 and 50 mg/kg/day were
significantly decreased on PND 66. No treatment-related macroscopic or microscopic findings
were observed.
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The offspring LOAEL is 10 mg/kg/day based on decreased body weight and body weight
gain and delay in completion of balano-preputial separation. The offspring NOAEL is 2
mg/kg/day.

C. STUDY DEFICIENCIES: The study report is inconsistent in reporting the treatment duration
221X DEMICIENCIES:

In response to HED’s request the registrant provided the range finding study (2005, MRID 46534401)
to demonstrate that at 100 mg/kg/day and above there were pups deaths. Thus, although 50
mg/kg/day, the highest dose tested in this study, did not elicit effects, 50 mg/kg/day is considered
acceptable as the high dose for this study since dosing at higher doses would result in pup death.
In addition to the range finding study, the registrant submitted revised tables (2006, MRID No.:
47018301) to show the statistical notations for acoustic startle response unadjusted for body
weight data. The peak amplitude for the males at PND 23/24 was determined to be affected.
Tables 19 and 21 of this DER were changed from the original review to include the statistical
notations based on the unadjusted data. The unadjusted brain weight from perfused animals in the
PND 21 high dose males was determined to be statistically and toxicologically significant as
mdicated by a 6.1% decrease. Table 25 of this DER was changed from the original review to
include the statistical notations on the unadjusted brain weight data.



