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I C ONCLUSIONS

Attached is the second review for a developmental neurotoxicity study in rats with
Thiamethoxam (MRID 46028202, main study, and MRID 46028201, preliminary study). This
review includes additional data recentlv submitted for brain morphometric measurements in low-
and mid-dose groups (MRID 47034201).

The maternal NOAEL was 400 ppm (34.5 mg/kg/day) and the maternal LOAEL was
4000 ppra 1 298.7 mg/kg/day) based on decreases in body weight gain and food consumption.

The otfspring NOAEL was 400 ppm (34.5 mg/kg/day) and the offspring LOAEL was
4000 ppr 1 298.7 mg/kg/day ) based on decreased body weight and body weight gain in males
and females, delayed sexual maturation in males, and reduced brain weight and size in males and
femaies.

This study is classified Acceptable/Non Guideline and may be used for regulatory
purposes. {t does not, however, satisfy the guideline requirement for a developmental
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neuroctoxicity study in rats (OPPTS 870.6300, §83-6); OECD 426 (draft) pending
comprehensive review of the positive control data.

IL. BACKGROUND

The originul developmental neurotoxicity (DNT) study report only had brain morphometric
measurements in low- and mid-dose groups if changes in the high-dose group were statistically
significant at the 0.01 level. The DNT Workgroup requested that brain morphometric
measurements also be made in low- and mid-dose groups when changes in the high-dose group
were signiticant at the 0.05 level and in sections contiguous to sections with substantial changes
{March ¢, 2007 memo, TXR # 0054519).

This submission (MRID 47034201) includes the requested morphometric measurements and
updates “he original DER (MRID 46028202, TXR # 0052145).
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DATA EVALUATION RECORD

STUDY TYPE: Developmental Neurotoxicity Study - Rat; OPPTS 870.6300 (§83-6). OECD
426

PC CODE: 960109 DPBARCODE: D332732
TEST MATERIAL (PURITY): Technical Grade Thiamethoxam (98.8%)
SYNONYMS: C'GA 293343

CITATION: Brammer, A. (2003) Thiamethoxam: Developmental Neurotoxicity Study in
Rats. Central Toxicology Laboratory, Alderley Park, Macclesfield, Cheshire, UK.
Study number RR0936; May 29, 2003. MRID 46028202. Unpublished

Brammer, A. (2003) Thiamethoxam: Preliminary Developmental Neurotoxicity
Study in Rats. Central Toxicology Laboratory, Alderley Park, Macclesfield.
Cheshire, UK. Study number RR0935; May 22, 2003. MRID 46028201.
L'npublished

Brammer, A. (2007) Thiamethoxam: Supplement to Developmental
Neurotoxicity Study in Rats: (Supplemental to MRID Number 46028202).
Project Number: RRO936/REG/S}, RR1101, TO11575/06. Central Toxicology
[Lab. (Syngenta). MRID 47034201

SPONSOR: Syngenta Crop Protection, Inc., 410 Swing Road, Post Office Box 18300,
Greensboro, NC 27419.

EXECUTIVE SUMMARY: In a developmental neurotoxicity study (MRID 46028202),
Thiamethoxam (98.8% a.i., batch # P 506006) was administered to 30 pre-mated female
Alpk: AP SD) (Wistar-derived) rats/dose in the diet at concentrations of 0, 50, 400 or 4000 ppm
from gestation day (GD) 7 through postnatal day (PND) 22. The average daily intake of
Thiamethoxam during gestation was 0, 4.3, 34.5 and 298.7 mg/kg/day, respectively and 0, 8.0,
64.0 and 597 .5 mg/kg/day, respectively, during lactation. Dose levels were chosen based on the
results from a preliminary developmental neurotoxicity study in the rat (MRID 46028201 ).
Additional brain morphometric measurements were later conducted on low- and mid-dose
groups (MRl 47034201).

A Functionai Cperational Battery (FOB) was performed on 30 dams/dose on gestation days 10
and 17 and cn {actation days 2 and 9. On PND 3. litters were culled to yield four males and four
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temales (as clusely as possible). Offspring representing at least 20 litters/dose were allocated
for FOB observations (FOB) and assessments of motor activity, auditory startle response,
learning and r:emory and neuropathology at study termination {day 63 of age). The age of
developmental landmarks, vaginal opening in females and preputial separation in males, was
recorded. O ND 12, the whole brain was collected from at least 10 pups/sex/dietarv level for
weight: histopathological and morphometric examinations were conducted on control and high
dose animals. 3n PND 63, the brains of at least 10 pups/sex/dietary level were weighed. Also on
day €3, another |0 rats/sex/group were sacrificed for brain histopathology and morphometrics;
only the control and high dose groups were examined, except for areas of the dorsal cortex,
thalamus and hippocampus, which were evaluated in the low and intermediate groups.

There were nc maternal deaths or treatment-related findings during the general observations and
the FOB batiery tests. The following were observed in females at 4000 ppm: significantly
decreased (95-96% of control value) body weight during gestation; decreased {88% of control
value) body weight gain during gestation; significantly decreased (80-83% of control value)
food consumpticn during the latter part of gestation (days 7-15 and 15-22); significantly
decreased (¥3-97% of control value) body weight beginning on LD 1 and continuing to LD 22;
and signiticant} decreased (80-91% of control value) food consumption throughout lactation.

No treatmer:1-rilated findings were observed in females at 50 or 400 ppm.

The maternai toxicity LOAEL was 4000 ppm (298.7 mg/kg/day) based on decreases in
body weigh: pain and food consumption. The maternal NOAEL was 400 ppm (34.5

mg/kg/day).

Treatment hac no adverse effects on offspring survival, «clinical si gns, FOB, motor activity,
auditory startl: reflex, learning and memory, or neuropathology.

No treatmeni-related effects were seen on body weight, body weight gain, food consumption,
brain weights or brain morphology at the low and the mid dose groups. At the high dose (4000
ppm), body weight of male and female pups were decreased on Days 1 (91-93% of control
value) and [ay 5 (pre-cull) (95-96% of control value) which remained lower (88-96% of control
value) throughout lactation. Body weight gain were decreased (80-87% of control value)
during lactaticn. Also at the high dose, the mean age for preputial separation was significant] y
delayed in maiz pups. Absolute brain weight was statistically significantly lower in males and
females at 4009 ppm on days 12 and 63. On day 12, the length and width of the cerebellum was
significantly lower in males at 4000 pprh. On day 63, significant decreases in Level 3-5
measuremer ts were observed in males and in Levei 4-5 in females at 4000 ppm.

The offspring LOAEL was 4000 ppm (298.7 mg/kg/day ) based on decreased bhody weight
and body weight gain in males and females, delayed sexual maturation in males, and
reduced brain weight and size in males and females. The offspring NOAEL was 400 ppm
(34.5 mg/kg/day).

This study 1s ciassified Acceptable/Non Guideline and may be used for regulatory purposes. It
does not, however, satisfy the guideline requirement for a developmental neurotoxicity
study in rats {OPPTS 870.6300, §83-6); OECD 426 (draft) pending comprehensive review
of the positive control data.
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COMPLIANCE. Signed and dated Flagging, GLP, Quality Assurance, and Data
Confidentizliy statements were provided.
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MATEK1ALS AND METHODS'

MATERIALS:
Test material: Technical grade Thiamethoxam
Descript:on Beigeiyellow solid
Batch #: P 506006
Purity: 98.8 % a.i.
Compound Stability: Stable in the diet for up to 57 days at reom temperature
CAS # ol Tl

153716-23-4

Vehicle apd/or pesitive control: none

3. Test animals (IP):

B.

1.

Species: Rai
Strain: Wistar-derived (Alpk: AP SD)
Age at study initiation: Timc-mated females: 10-12 wks
Wt. at std - initiation: 218315 g
Source: Rodent Breeding Unit (RBU), Alderly Park, Macclesfield. Cheshire
Housing: Individually in solid plastic cages
Diet: CT1 ciet (Special Diets Services, Limited, Witham, Essex, UK, ad libitum
Water: Tap water, ad libitum
Environmenta: conditions: Temperature:  22+3°C
Humidity: 30-70%
Air chaages: At leastl 5/hour
Phatoperiod: 12 hrs dark/ 12 brs light
Acclimation: period: Six duys

PROCEDURES AND STUDY DESIGN:

Ig life dates: Start: March 25, 2002; End: February 13, 2003

Study schedule: Time-mated female Alpk:APSD rats (30/dose group) were administered
the test material in the diet from gestation day 7 through parturition and lactation to day 22
posi parium. On day 5 post partum, litters were standardized to 8 pups, sexes were
represented as equally as possible. Pups were weaned from the dam on day 29; dams were
sacrificed after the weaning. Pups remained on study up to PND 63,

Mating procedure: Time mating of females was carried out at Rodent Breeding Unit. The
day that sperm was detected in a vaginal smear was designated gestation day (GD) 1.
Females w:th sperm positive smears were delivered to the testing laboratory on GD I; 16
females were supplied on each of 7 days and 8 females on the eighth day.
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4. Animal assignment: The study was conducted using a replicate (randomized block) design.
The mate:i females were randomly assigned to treatment groups upon arrival at the testing
laboratory. as shown in Table 1. On gestation days 10 and 17 and lactation days (LD) 2 and
9. the temales were examined outside the cage using a functicnal observation battery (FOB)
of tests.

At least !} pups/sex/group (one male or one female from each litter) were observed on
PNDs 5. 12,22, 36, 46 and 61. One male or one female from each litter was assessed for
motor activity on PNDs 14, 18, 22 and 60 and for auditory startle on PNDs 23 and 61. One
male or orie female from each litter was tested for learning and memory in a water maze
etther on «ay 21 or 59 and then again on days 24 or 62. On PND 12, one male or one female
from each litter was sacrificed; the brains were weighed 24 hours after fixation and
neuropa:hilogy assessments conducted. On PND 63, one male or one female from each
litter was killed; the brains were weighed, fixed and stored. Another 10 rats/sex/ group (at
least) were anaesthetized by a intraperitoneal injection of sodium pentobarbital and killed by
perfusion tixation with formal saline for neuropathology.

- FABLE 1. Study design

i Dose (ppm in diet)
Experimenta! parameter
0 50 400 4000

H C o T T Miternal andmads
H FOB (GDs 10 and 17, LDs 2 and 9) 30

No. of offspring assigned®

No. of maternal animals assign

Detailed clinicai FOB (PND 3, 12, 22,36, 46, 61> » 10/sex > 10/sex > 10/sex > 10/sex
Motor activity (PND 14, 18, 22, 60) > 10/sex x10/sex > 10/sex > 10/sex "
Auditory startie habituation (PND 23, 61) = 10/sex = 10/sex > 10/sex 2 10/sex 1'

Learning and memory (PND 21, 24, 59, 62) » 10/sex > 10/sex 2 10/sex > 10/sex

Brain weight
PND 12 > 10/sex = 10ssex > 10/sex z 10/sex
PND 63 = 10/sex »10/sex > 10/sex = 10/sex
PND 63 (post-perfusion) > 10/sex > 10/sex >10/sex 210/sex

Neuropatholoyy

FND 12 = 10/sex = 10/sex
PND 63 > 10/sex 2 10/sex
* At least 10 malc snd 10 female animals per group (one male and one female from each litter).
® Selected areas «f 1he dersal cortex, thalamus and hippouampus were processed from animals in the intermediate groups.

5. Dose selection rationale: Dose levels were chosen based on the results from a preliminary
developmental neurotoxicity study in the rat (MRID 46028201). The study results are
discusscd in detail in the appendix of this DER.
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¢. Dosage administration: Thiamethoxam was administered to parent female Wistar-derived
rats in the diet at levels of 0, 50. 400 or 4000 ppm from GD 7 through to PND 22: the dose
rates duriny gestation were 0, 4.3, 34.5 and 298.7 mg/kg/day, respectively. The test
substanc: :ntake was 0, 8.0, 64.0 and 593.€ mg'kz/day, respectively, during lactation.

7. Daesage preparation and analvsis; The expenmental diets were made in 20 kg batches at
monthly irvervals from premixes which were prepared by mixing the appropriate amount of
the test material with milled CT1 diet. The premixes (one per group) were added to the
appropriit. quantity of the diet and mixed in a blender. The prepared diets were stored in
glass jar: .2 room temperature.

Samples tiom all dietary levels were analyzed twice during the study for the quantity of
thiamethoxam. The homogeneity of the test material in the diet was determined by analyzing
samples fr.:m the low and high dose levels. The stability of thiamethoxam in the diet was
detenmiced for a period of 28 or 57 days for the 50 ppm and 4000 ppm levels, respectively.

Resuits:

Homogeneity analysis: Homogeneity was determined for six samples from the top, middle and
bottom of the 30 and 4000 ppm diets. The mean concentrations were 48.1 ppm for the 50 ppm
diet and 3683 ppm for the 4000 ppm test diet; the percentage deviations from the overall mean

were within 3%5. The analyses suggest that the thiamethoxam was adequately distributed.
Stability analysis: At nominal concentrations of 50 and 4000 ppm, thiamethoxam was stable in
the diet at room temperature for 28 days ard 57 days. respectively (50 ppm diet: 94.9-100% of
initial: 4000 ppm diet: 93.4-104.9%, of initial).

Concentratio: amalysis: The 50, 400 and 4000 ppm dietary levels averaged 91.6%. 99.6% and
7.6% of the rominal concentration, respectively. :

The analytical data indicated that the concentration, stability, and homogeneity of thiamethoxam
in the diets were adequate.

C. OBSERV ATIONS:

1. In-life observations:

a. Maternal animals: Detailed clinical observations were recorded when the rats were
weighed. Cage-side observations were conducted twice daily (morning and evening).

On s 10 and 17 and LDs 2 and 9, all the females were examined outside the home
cage. ' ne following functional observations were recorded.
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Signs ol autonomic function, including:

1) Ranking of degree of lacrimation and salivation, with range of severity scores from none 10 severe
2) Presence or absence of piloerection and exophthalamus.

3) Ranking or count of urination and defecation, including polyuria and diarrhea

4) Pupillary function such as constriction of the pupil in response to light, or a measure of pupil sizc
5) Degree of palpebral closure, e.g., ptosis.

Descripton. incidence, and severity of any convulsions, tremors, or abnormal movements.

Descripiion and incidence of posture and gait abnonnalities.

Descripz:on and incidence of any wnusual or abnormal behaviors, excessive or repetitive actions
(stereor oies), emaciation. dehydration, hypotonia or hypertonia, altered fur appearance, red or crusty
deposts around the eyes, nose, or mouth, and any other observations that may facilitate mterpretation of
the data.

2)

3)

Ind; 1ual matemnal body weight was recorded immediately prior to dosing on GD 7, on
GDs 15and 22 andonLDs 1, 5, 8, 12, 15 and 22. Food consumption measurcments
were recorded on GDs 1. 7. 15 and 22 and on LDs 1,5, 8. 15 and 22 and were calculated
as girat/day.

Offspring:

Litter observations: Each litter was examined as soon as possible (always within 24
hours) after completion of parturition and was checked daily for dead or abnormal pups.
Animais found dead or sacrificed for humane reasons were given a postmortem
exandnation.

Cn dav 5 post partum, litters were standardized to a maximum of 8 pups/litter

(4/sex litter, as nearly as possible); pups not selected were killed and discarded. Litters
of 8 puos cr less were not standardized; litters of 7 or 8 pups with at least 3 pups of each
sex vere used for the F| generation.

Developmental landmarks: Beginning on PND 29, femaie offspring were examined
daily for vaginal patency. Beginning on PND 41 , male offspring were examined daily
for balanopreputial separation. The age of onset and the offspring’s body wei ght at that
time were recorded.

Detailed observations: The sex, weight and clinical condition of each offspring was
recorded on days 1 and 5 post partum. Detailed clinical observations were recorded at
the same time as body weight beginning on day 3 post partum. Individual offspring body
weight data were recorded on PNDs 5, 12, 18,22,29, 36, 43, 50, 57 and prior to
term:nationt on day 63. Individual food consumption was not measured.
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3} Neurobehavioral evaluations: Observaticns and the schedule for those observations

are summarized as follows from the report.

1) Fanciicnal observational battery (FOB): On PNDs 5, 12, 22, 36,46 and 61, at least

10 malc and 10 female pups per group (one male or one female from each litter) were
cxamined outside the home cage in an FOB assessment by observers blind to the
treatinent groups. The methods were similar to the procedures used for the dams.

Signs ¢ auronomic function, including: j
1) Ranking of degree of lacrimation and salivation, with range of severity scores from none to severe;
2) Presence or absence of piloerection and exophthalamus;

3) Ranking or count of urination and defecation. including polvuria and diarrhea;

4) Pupillary function such as constriction of the pupil in response to light. or a measure of pupil size;

5) Degree of palpebral closure, ¢.g., ptosis.

i _the data_

X Description, incidence, and severity of any convulsions. tremors, or abnormal movements.
X Description and incidence of posture and gait abnormalities.
X Description and incidence of any unusual cr abnormal behaviors, excessive or repetitive actions

{stereurypies), emaciation, dehydration, hypotonia or hypertonia, altered fur appearance, red or crusty

deposits arournd the eyes, nose, or mouth, and any other observations that may facilitate imerpretation of

» Motor activity testing: Motor activity was evaluated in one male or one female trom

each litter on PNDs 14, 18, 22 and 50. Only limited information on the methodology
used tor assessing motor activity was described in the study report. “The test was
conducted in a separate room to minimize disturbance and used automated activity
recording apparatus which recorded small and large movements as an activity count.
Each assessment was divided into 10 scans of five minute duration during which food,
water and items of environmental enrichmen: were not provided. Treatment groups were
counier balanced across cage/devics numbers (up to 32 animals per trial/run), and when
the trals were repeated. each animal was returned to the same activity monitor.”

iil) Auditory startie habituation: Auditory startle reflex habituation testing was

pertcrmed on one male or one female from each litter on PNDs 23 and 61, using an
autorcied system.

Only limited information is provided in the study report on methodology and equipment
used fer the measurements. “The mean response amplitude and time to maximum
amplitude on each block of 10 trials (5 blocks of 10 trials per session on each day of
testinig: was calculated.”

iv) Learning and memory testing: Leamning and memory testing was performed on one

male and one female from each litter. A “Y” shaped water maze with one escape ladder
was used for the test. The time required for a pup to find the escape ladder was recorded
tor ¢t trial. The pups were given 6 trials on either PND 21 or 59. A straight “maze”
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2.

{(channet) was used to evaluate swimmiing speed. Each animai completed one trial in this
channol immediately after the six trials in the “Y™ shaped water maze. Three days later
(daxs 4 or 62) the animals were re-tested using the same procedures. The criterion for a
succe: stul trial was a time less than the cut-off values 03,4, 5, 6, 7, &, 9, and 10
seccncs and 1, 1.5, and 2 times the straight channel time. For each individual animal,
the percentage of trials meeting a specific criterion was used to calculate the group mean
for that criterion.

Postmortzm observations:

a.

o

Maternal animals: Maternal animals were sacrificed by carbon dioxide inhalation on
PND 29. Adult females were not routinely subjected to a gross necropsy. Females with
litters nct selected on day 5 post partum and females with total litter loss were sacrificed
and dizcarded without examination. One female which failed to litter was sacrificed. A
gross recropsy was performed, including an examination of the uterus to confirm
pregauncy status, but no tissues were processed for histopathology.

Offspring: Selected F . animals which were found dead or killed were examined
macro:copically and abnormalities stored in fixatives. Pups not selected on day 5 post
parn: were killed and discarded without examination. Pups which died or were killed
prior t.. day S post partum were given a macroscopic visceral examination and discarded.

The »iispring selected for brain wei ght or neuropathological evaluation were sacrificed
on PN 12 or 63. These animals were subjected to postmortem examinations as
described below.

At £ 12, one male or cne female from each litter (at least 10 of each sex per group)
was sacrificed by exposure to carbon dioxide. The brains were immediately exposed,
immersed in 10% neutral buffered formol saline and were weighed after approximately
24 hours of fixation. The brains from the control and 4000 ppm group were embedded in
paratfin wax, sectioned into 7 levels and stained with hematoxylin and eosin. Detailed
diagrams of the morphometric measurement are included in Appendix F (pages 155-161)
ot the study report but no text is provided to explain the procedures used.

On PMND 63, one male or one female from each litter (at least 10 of each sex per group)
was sacrificed by exposure to carbon dioxide. After weighing, the brain was fixed and
stored. Another 10 rats/sex/dose were anaesthetized by intraperitoneal injection of
pentobarbital and perfused with formol saline. The volume of fixative was
approximately equivalent to estimated body weight of the pup. The brain was removed
and wiighed. The following tissues were preserved in an appropriate fixative:

brair
eve wi:h optic nerve and retina*
spinai vord (including cervical and lumbar swellings)
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spinal nerve roots (dorsal and ventral root fibers} at cervical swellings
spinal nerve roots {dorsal and ventral root tibers) at lumbar swellings
dorzal root ganglia at cervical swelling

dorsal ruot ganglia at lumbar sweliing

proximal sciatic nerve*

proxirnal tibial nerve*

distzt tibial nerve (calf muscle branches)*

gasticonemius muscle*

*(ngh: and left preserved: left processed for examination)

The brain was sectioned into 7 levels. Transverse sections of the following tissues were
embudded in paraffin wax: gastrocnemius muscle, eye (with retina and optic nerve),
spinul ord (at cervical and lumbar swellings) to include dorsal root ganglia and spinal
ners 2 rpots (dorsal and ventral root fibers). Longitudinal sections of the spinal cord at
cericil and lumbar swellings were embedded in paraffin wax. Initially. tissues from
contrci and high dose animals were sectioned and stained with hematoxylin and eosin.
Subsequently, areas of the dorsal cortex, thalamus and hippocampus were processed
from: animals in the low and intermediate dose groups.

For i.di groups, transverse and longitudinal sections of the following tissues were
embudded in resin: proximal sciatic nerve, proximal tibial nerve and distal tibial nerve
(calt muscle branches). Tissue sections from the control and high dose animals were cut
and -tuined with toluidine blue.

Each ¢ I the seven brain levels was embedded rostral side down in paraffin wax. The
cerchellum was cut sagitally in the mid-line and the two pieces embedded, medial side
dowz:, . paraffin wax. Morphomelric measurements on levels 2-5 of the brain and the
section of the cerebellum were done using a KS400 image analyzer. Detailed diagrams
of the bruin measurements are included in Appendix F (pages 155-161) of the study
report hut no text is provided to explain the procedures used.

D. DATA ANALYSIS:

1. Statistical apalyses: The following data were analyzed using an analysis of variance
(ANOV A} maternal day 1 post partum body weight, maternal food consurmption during
gestation (from day 7) and post partum, litter size initial (day 1), mean pup body wei ght and
total litter weight, day 5 litter-based mean body weight, motor activity measurements, max
amplituce and time to maximum amplitude in startle response tests, time to preputial
separation Or vaginal opening, swimming times in the straight channel and brain weight. The
mean peiczntage of successful trials at each cut-off value in the Y-maze was considered by
an ANOYV . following the double arcsine transformation of Freeman and Tukey, separately
for male. und¢ females.
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The tollowing data were anaiyzed using an analysis of covariance (ANCOVA): maternal
gestation aind lactation body weights using GD 7 body weight and LD 1 body weight,
respectival .. as covariants; pup body weight atter day | using initial body weight as
covariant, and offspring brain weight with final body weight as covariant.

The proporiion of whole litter losses and the proportion of males and females with
developmiental landmarks (preputial separaticon and vaginal opening) on each day were
arialyzed using the Fisher’s exact test.

Forlive bo:n pups, pre- and post-cull pup survival and pup sex, the following analyses were
used: 1) percentages were considered by ANOVA following the double arcsine
transformarion of Freeman and Tukey; 2) the proportion of pups bom alive, the proportion
of pups suriviag, the proportion of litters with all pups born alive, the proportion of litters
with all puis surviving and the proportion of male pups were considered by Fisher’s Exact
Test.

Brain morp aclogy data were analyzed by ANOVA and ANCOVA using final body weight
as & covariite.

Indices:

==

a. Reproductive indices: Standard reproductive indices were not calculated since the
temaic: were mated prior to delivery to the testing laboratory.

b. Offspring viability indices: The following viability (survival) indices were reported:
proportion (%) of pups born alive; proportion of litters with all pups born alive; litter
size Ga. 1 litter size day S; propertion of whole litter lesses; proportion (%) of pups
surviving to day 5: proportion of litters with all pups surviving to day 5; sex ratic on
days | ind 5.

Positive and historical control data: Historical control data were provided for brain

morphometric data on day 63 for the following:

Level 3 - Lrorsal Cortex 1 - Thickness
Level 4 - Thalamus - Width

Level 4 - Thalamus/Cortex - Overall Width
Level 5 - Fippocampus - Width Overal
Level 5 - Thalamus Width

No postt:vi: control data were provided.
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il. RESULT3S:

A, PAREMNT AL ANIMALS:

. Mortality and clinical and functional observations:

ppm and 400C ppm had a total litter loss and was
females w

One female at 4000 ppm failed to
litter anid wvas sacrificed; she was found to be non-pregnant. One female each at 50 ppm, 400
sacrificed. The following number of

zre sacrificed due to insufficient pups {less than 3/sex in litter of at least 7 pups) in

the cont-ci. 30 ppm, 400 ppm and 4000 ppm groups: 8. 6, 2 and 2, respectively.

Mo treatment-related clinical or functional findings in females were observed during the

generai sbservations and the functional observation battery on GDs 10 and 17

and 9,

consumption values for pregnant or nursing

and LDs 2

2. Body weight and food consumption: Selccted group mean body weight and food

dams are summarized in Table 2. The following

were observed in females at 4000 ppm: significantly decreased (95-96% of control value)
body weignt during gestation; decreased (88% of control value) body wei ght gain during

gestatio:i: significantly decreased (80-83%

of control value) food consumption during the

latter pa:t of gestation (days 7-15 and 15-22): si gnificantly decreased (93-97% of control

value) body weight beginning on LD 1 and continuing to LD 22;

significantly decreased (80-

91% ot :entrol value) food consumption throughout lactation. No treatment-related findings

were observed in females at 50 or 400 ppm.

Dese (ppm)

Observations/study intervai " 0 l 50 l 400 l 4000
| - Gestation (n=29-30) Co T S

| Body wt. Gestation day 1 (g) 262.0t17.6 259.1+19.4 261.9+17.4 257.9420.8 u

Body wt. (estaton day 7 (g) 294.5418.0 292.6+17.0 296.4+18.1 290.6+22.1 II

Body wt. Gestaron day 15 (g)° 335.3220.1 335.1%19.3 334.4=19.0 320.7%*%:21.9 (96)

Body wt. Gestation day 22 (g)° l 417.0=25.0 415.6£27.6 417.8+23.5 394.9%+227.0 (95)

Wt gain gestation days 1-22 (g)k l 155.0 156.5 1559 137.0 (88)

Food consumption gestation days [-7 (g/day) 23.1£32 22.5£2.7 22.8=2.3 221432

Food consumprion gestation days 7-15 (g/day) 28343 1 26.6%+£2.4 27.3x2.2 227742 8 (80)

Food consumption gestation days 15-22 {g/day) 32.043.8 319436 32.6=4.1 26.6**+3.6 (83)

.. = = . . — Lactatlon a0 ====r==.—,.._

Body wt. lact.tion dav I(g) 314.6:27.8 313.1425.0 313.2+25.1 291 7**=24.3 (93)

Body wt. lactstion day 5 (g)° 33392255 328.5+22.7 332.2%21 9 323 T#*222.7(97)

Body wt. lactation dav 8 {(g)° 345.9+25.7 337.6+21.5 339.3122.9 331 3%*£25.4 (96)

Body wt. lactation day 15 (g) 3169.1£25.3 362.5+22.8 362.0x22.9 344.9%%224.2 (93)

Body wt_ Jactadon day 22 (g)° 373.7£276 368.0:=19.5 368.3+18.3 360.7%*£21.3 (97)

Body wt. lactstion day 29 (g)° 253 128.3 350.2:21.2 353.2421.8 3524287

Food consumticn lactation days -5 (g/day) 37.3%6.9 35.2:26.4 37.1£3.9 20.5%*%+£5.5 (82) —H
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[ TABLE 2. Selected . (+8D) maternal body mm'
T Dese (ppm)
Observations/study. interval 0 50 400 4000
Food consumption lactation days 5-8 (g/dav) 49.8+8.7 46.7+7.7 45.7+7.2 39.9%*=7.5 (80)
i Food consumption factation days 8-15 (gfday) J| 617263 62.5:7.8 63.1£6.1 525%%:7.085) |
Food consumpuion lactation days 15-22 (g/day) 77.425.3 78.246.6 78.1+6.3 70.5%*+6.2(91) |

“Data obtained rom Tables 5-8, pages 51-54, VIRID 46028202
" Mean adjustcd f initial value/covarate.

* Caleulated by the reviewer; no standard deviatton calc alated.
¢ fixcludes whaote litter losses

** Statistically wignificantly different from control, p= (.01,

Number in parcati:zses is % of control value. calculaled by reviewer.

3. Test substance intake: Based on matemal food consum

dietary concentrations, the doses expressed as mean daily m

o

gtests

during i gestation and lactation periods are presented in Table 3.

ption and body weight and nominal
ubstance/kg body weight

=
1 TABLE 3. Mean maternal test substance intake (mg/kg body weight/day)
- Period S0 ppm 400 ppm 4000 ppm
Gestation 4.3 345 298.7
Lactation 8.0 64.0 593.5

Eata obtained rrom eat p- 23, Miﬁ) 46028202.

4. Reoroductive performance: The study report states that all females littered on day 22 of
gostatior; therefore, there were no treatment-related etfects on gestation length. Litter size
and offspring survival are given belew. No other data were provided.

B. OFFSPRING:

1. Viability and clinical signs: Litter size and viabi lity (survival) results from pups during

lactatior are summarized in Table 4. There were no treatment-

related effects on pup

survival or litter size on days 1 and 5 (pre-cull). One female each in the treated groups had a
whole litier loss on day 4 or 5 post partum. Three animals were sacrificed due to clinical

signs but rone were considered treatment-refated. A female in the 4000

pprn group was

killed on cay 18 due to dry eye; a female in the 400 ppm group had a broken leg on day 36;
and a male in the 4000 ppm greup had a hole in the palate on day 61.
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TABLE 4. Litter size and viability® = . - = - l
Observation l Daose (ppm) u
0 50 400 4000
Number of {. jtters 30 30 30 29
Total mumber born 361 371 390 332
Number born: Live 358 363 386 380
Number born dead 3 8 4 2
Whole litter {osses 0/30 (0% 1/30 (3.3%) 1730 (3.3%) 1:29 {3.4%)
Pup Surviva: (ays [-5)b< 344/35% 3367347 3627372 354/367 (96.8%)
{95.8%) (96.8%) (97.5%)
[l Sex Ratio Dy (%) 44.8£15.8 50.4216.7 56.6%£13.1 50.0+16.1
Mean litter s:2c
11,932 12.0=3.4 12.8+2.5 13.122.0
ay 5 © _ 11,534 116534 125424 1 196317

*Data obtained fron Table 9, pages 55-56, MRID 46028207,
PBefore standard:.ration (culling).
< Excludes wiviic fitter losses

2. Body weighi: The following were observed in male and female pups born to dams at 4000
ppm: sigarticantly decreased body weight on days 1 (91-93% of control value) and 5 {pre-
cull) {93-56% of control value) which remained lower (38-96% of control value) throughout
tactation. decreased (80-87% of control value) body weight gain during lactation; and
signiticantly decreased (92-96% of control value) body weight post-weaning. Selected mean
pre-weaning pup body weight data are presented in Table 5, and selected mean post-
weaniiny o ifspring body weight data are presented in Table 6.
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TABLE 5. Meap (ESD) pre-weaning pupbody weights and body weight gain (g) *

Postnatal Dose (ppm)
Day 0 50 400 4000 0 50 { 400 | 4000
, Lol Mimles: L . i ., Females.: ..~ 7
] 610 7 5.9%0.6 6.0£0.5 57005 158207 | 5606 56505 5.3%204 '
(93) 91)
§be G b 9.8=1.2 9.7+0,9 9.3%#=1.0 9,314 9.3x1.2 9.241.0 3.9%+£0.9
93) (96)
5¢ 10513 9,8+¢1.1 9.9+0,9 8.8%* ) () 9.6x1.2 9.3+1 1 9.320.3 8.4%*+0 9
(88) (88)
12 42t 0 24 1+ .4 24.0=1 .4 22 0%%+1.5 23.5=19 23.2x1.7 2311 4 21.3%*41 4
{(91) (91)
$4.3.:53 342437 34126 48.5%%12 3 32.64£3.0 52,3242 31.3x29 37.4%%12 ¢
(89 (90)
Weight .
gain Davs 50 4.4 33 3.2(80) 37 3.7 37 3.1(84)
I-5°
Weight
gain Days 4 i45 14.4 12,5 (86 1.4 14, 140 12.2185)
5-12¢
Weight B
gain Days s 30.1 30.2 26.2 (35 29.4 29.2 28.2 25.7(87)
12-22¢ '
* Data obtained {r

b

o Tables 10, 14 and unnumbere,
Before standardization {culling).

¢ Mean adjusted for initial value/covariate.
¢ After standardization {culling).

< Calculated by the reviewer.

* Statistically signiticantly different from conwrol, ps 1.3

** Statisticaily sigrificantly different from control, p< 0.01.

Numbcr in paretithesis is % of control value. calculated by reviewer,

d table. pages 28. 37 and 64-67 MRID 46028202

TABLE 6. Mean (3SD) s

Postnatal Dose (ppm)
Day
6 50 | 400 4000 0 50 400 4000
_—r_q L — E
20° 054:54 1 940256 | 043e50 | & 5%%z4 3 88414 8 87.65.2 86.5+4.9 82.0**13 6
(92) (93)
36" (32076 152087 | 1524469 | 111.0%%27 | 132.7:6.3 1327679 | 1312468 | [25.4%*46 1
(92) (94)
50" 268.34 270.8= 254, 1% 195.0% 19].8+ 190.5: 184, 7%xs
15.3 12.1 12.0 (93) 9.3 9.7 9.3 11.0 (95)
57" 372 323 8z 326.7= 308.3%*x 2070+ 211.9+ 210.8+ 204,744+
{7 16.0 13.3 14.4 (94) 135 115 12.3 13.8 (94)
63" 303 360.2+ 363.5= 343 2%%= 225.9+ 2201 2192+ 216.1%=
19 19.5 163 16.3 (94) 15.6 12.8 12.8 £5.9 (96)

e >
* Data obtained from Table 14, pages 64-67, MRID 46028207,

* Mean adjusted for intial value/covariate.
* Statistivally sinilicantly different from control, ps .08
** Statistically sigr.:ficantly different from control, p= 0.01.

Number in parenthoses is ®

s

b of control value, caloutated by reviewer,
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3. Developuiental andmarks:

a. Sexuai maturatien: Preputial separation in males at 4000 ppm was delayed by an
average of 1.5 days in comparison to control males. Body weight was also decreased in
the 2000 ppm males on the day of preputial separation. There was no treatment-related
effect on the day of vaginal openin g in females. The data are presented in Table 7.

~ Table 7. Mesn (:8D) Age of Sexual Maguration. (day:

Parameter

Dose (ppm)
0 50 400 4000
N (M/F) 22/22 23723 27/27 26/26
Preputial separation (males) 44.9+0.9 45.6*=0.8 45.1+0.9 46.4%*=1.3
Body weigh: s: landmark (g) 230.2+10.1 233.0x12.2 230.5+12.7 220.7%*29.7 (96) l
in males
L Vaginal opening (females) 36.6:2.4 37.742.6 37.042 1 374516 )

“ Data obtained frm Table 15, pages 68-69, MRID 46028202.
** Stavistically signiticant from control value. p<0.01.
MNumber in paresteses is % of control value. caleulated by reviewer.,

b. Developmental landmarks: Other developmental endpoints. such as tooth eruption,
pimna :nfolding, etc., were not monitored.

4. Behavioral assessments:

a. Faugctiogal observational batterv: There were no treatment-

on any test day (PNDs 5, 12, 22, 36. 46 and 61 ).

b. Moto/lecometor activity: No treatment-

ettects were noted. Habituation was appar

dato are presented in Table 8.

related effects on offspring

related overall or interval motor activity
ent in all groups by PND 22. Total activity
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L

L . TABLE 8. Mean (:kS.Dmo: activity data (total activity counts for session) *
Test Day Dose (ppm)
0 ] 50 | 400 ] 4000
» B : B Males (li=_li-13) g o i e . ’
PND 14 182.74110.7 69.0*%:60.3 108.6£126.7 t07.1+113.7
PNIS 18 189.4+148.3 122.6x120.1 224.0+174.2 186.3£159.3
n PND 22 415.2+126.3 345.0+156.8 367.6x167.6 432.0=1354.3
PND 60 490.6+127.8 512.4=154.0 498.7+138.6 601.3+166.4
R : _ S _Feinales (n=11-14y . = o
PND 14 80.9+92.2 154.6+124.0 ° 113.7+89.6 183.4=175.8
PND 18 219.4+157.3 20131285 167.54146.3 1261.6+200.2
" PND 22 423.4+124 .6 433.9£136.9 376.6£144.8 435.6=171.5
PND 60 546.7=146.3 572.9x142.9 606.7+81.5 611.9494 0

* Data obtained from Table 16, pages 70-77, MRID 46028202.
* Statist:cally sizndicantly ditferent from control, p- 0.3

¢. Auditory startle reflex : There were no treatment-related effects in males or females
on s:artl: amplitude or time to maximum amplitude on any test day. Habituation was
appurent on both testing days in both sexes with successive repetitions. Peak amplitude
dati are summarized in Table 9 and time to maximum amplitude data are summarized in
Tabl: it
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KRS

TABLE . Auditory startle smiplitude (v} (mean <SD)*

I'Tial "

*Data obtaincd fcom Table 17, pages 78-81. MRID 46028202

* Statistically siznificantly different from control value, p<Q.05
** Statistically i gnift:antly diffecent from conzol value, p<0.01

Dose (ppm)
iSlock
| 0 50 400 4000
Co o Males @=11-13) ]
T A L X 403 3921450 420621444
- 362.9+195 4 27425106 9 290.5474.6 338.0=152.5
291.4578.7 265.6:114 5 285.980.7 268.2:75.8
23955417 268,762 3 269.1£107.3 241.6-87.0
230.7+48.5 236.0479.6 253.1272.2 234.9+39.5
1246.8£531.0 1165.74331.] T302.42317.0 130593502
715.8£278.7 846.2£250.6 1048.1%:449.0 930.9=218.6
664.6:287 4 74621901 970.5%£446. 85854241 8
596.5+1813 751542009 931.8%%4348 2 761551960
709.8221 1.6 700.3£180.1 884.74383.2 792922574 |
60083871 450.2+178 3 533.9=2203 377.1%%144.9
345.2:130.8 344311376 352.1:82.5 27243677
263.9:103 3 364141972 335421143 25162369
= 276.6:78.6 293.1£126.7 316.6+149.9 220.1267.5
271.6198.2 267.7:92.7 291.9£128.0 214.1£56.9 |
PND 6T ] ) T021.6£251.1 T104.4£361 3 T148.52608 | 862.52246.2
_~:’k 896.8+282.5 932.7262.7 843.82210.7 810.0293 4 jl
N 803.24294.7 700.52288.5 778.3=237.5 66842200 |f
K I 6850:2303 748.3£297.9 766.5230.6 6268-2037 |
< 2505 802 52263 7 131
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o TABLE 10. Auditory startle: time S.D. '
T reiad Dose (ppm)
Biloci.
| ) 50 400 4000
b Males@u=113) T T
"D S T 29.927.6 27 354 1 T A T
> 22547 22,9433 20.6£2.0 22,0281
21.2:3.0 23,4463 20.4%3 2 19.021.6
Ty 20319 217523 20.8-23 1991 6
B 19.521.3 20.342.3 19.4=1 3 19.3x1 7
PND 61 [ 1 29.024.2 25.042.5 3557 0 26,924 1
N 25.2:4 5 227225 24.9177 22 553 5
[ 25.024.0 2225226 22,6234 21.8%221
4 25.0+2.4 23.0:2.4 232233 137439
5 23.5=22 23.312.9 24.253.0 23.6=3.5
A ST R : Females (5=11 s
IR 30.1£9.6 27,87 5 28.156.3 73,9562
23498 25.248.2 22.214.0 204523
p 21.242.4 25.0212.9 211244 9.721.6
N 20.842 5 22.4:6.8 21240 201232
; 20.6:2.7 22.5-9.9 22.244.2 19.8%] 4
PND 61 e 24.0£5.5 23.0232 35955 3 76.4%4. 1
T 2374 2 24.1=3.5 23124 5 229432
[T 22.5:2.7 22726 23444 237457
H 4 23.7£2.7 23.6=2.9 22.9+3.7 33.1£3.3 4
: £ 2322 225510 242731

*Data oblained #ror: Lable 18, pages 82-85. MRID 46025300
* Statistically signi cant y different from control value, p<0.03

d. Learning and memory festing:

Water Maze: There were no treatment-related ditferences for males or females at any
dose ievel compared to controls with regard to learning and memory. Data are
summarized in Table 11.
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i[ . _TABLE 11. Selected water maze performance parameters” :
y i Dose (ppm) I

Test Day/Paramcier I ) I 50 400 ] 4000 |
DL _Males (2=19-27) S T
Day 21 Strsight channel (sec) (mean + SDy [ 5.8+25 57430 5027 4.6£3.5
(Leaming) T irsight channel -<2.0x (%) {| 54.4:288 47.7433.5 51.9:30.1 48.0+25 1
ricl | duration (sec) (mean + SD) 18.2=3.8 16.4+6.5 15.6=8.6 15.0+6.3
Przl 6 duration (sec) (mean + SD) 7.0=4.0 9.5=4.9 7.7£5.6 7.5¢3.4
Successful trials - < 10 secs (%) 18.2320.7 47,0£27.5 61.7423.5 62.0+18.3
Day 24 sirzight channel (sec) (mean + SD) 47422 3.8+1.6 3.7+1.1 3.7+1.8
(memaryy 1™ Siraight channel -<2.0x (%) §2.5201 | 75.0+22.9 77.2+22.7 64.7%%425 6
“ricl 1 duration (sec) (mean + SD) 10.226.0 9.5+4.2 9.945.7 9.0+4.5
Iriel 6 duration (sec) (mean + SD) 7.0x4.6 4,3%22.0 5.8+3.6 7.1£5.0
Successtial trials - < 10 secs (%) 87.7£10.9 87.9:13.8 85.8+13.6 88.0+14.8
Day 3¢ straight channel (sec) (mean + SD) 4.6x1.6 4.6+1 4 4.5+1.9 4.1x1.2
Uearning) It e channel -22.0x (%) 77.0%17.1 81.8+11.4 71.8£17.5 72.7£20.9
Tl 1 duration (sec) (mean SDy 13.614.1 16.2+74 14.2:£5.6 13.415.6
Trizl 6 duration (sec) (mean + SD) 54228 4.8+1.9 53431 45219
Saccesstul trials - < 10 secs (%) 81.729.0 83.3x11.5 80.1¢11.6 80.0£17.3
Day 62 Straight channel (sec) (mean + SD)) 4.4£3.4 42320 4.1+2.4 4.2461.7
(memord) 1 Suaight channel -22.0x (%) 67.5+27.1 75.0427.6 73.3+24.1 722423 .4
Triat | duration (sec) (mean + SD) 5224 6,132 5.7=3.0 5.0£2.3
Trisd 6 duration (sec) (mean + SD) 10.329.2 8.2483 6.744.9 7.246.0
Successful trials - < 10 secs (%) 75.4422.7 86.422.2 90.7*%18.1 80.6::18.8
4 R Lio07 . Females =21-27) - L e
Day 21 Struight channel (sec) (mean + SD) 4.7=1.9 5.0:£2.2 4.0:0.9 4.8+2.0
(eamning) ™5 750ht channel -2.0x (%) 50.8:21.5 58.7+26.2 48.1+23.3 44.0428 8
“riad 1 duration (sec) (mean + SD) t4.3+4.8 17.0+8.3 14.545.5 17.9+7.4
"riai & duration (sec) (mean = $D) 8.5+4.7 9.7+1.8 6.243.4 9.0+6.1 ,
Successtul trials - < 10 secs (%) 56.8+19.7 60.3+23.3 64.2+19.4 50.0422.6  f
Day 24 Straight channel (sec) (mean + SD) 3.8=1 39:1.8 43429 33:09 |
(memory) [ Straiuht channel -<2.0x (%) 65.9=26.5 74.6+18.0 74.7%18.1 63.7=20.6 |
[rial | duration (sec) (mean = SD) 9,0+5.0 9.3+4.] 9.145.2 9,03 4
Triul 6 duration (sec) (mean + SD) 7.6+4.9 6.9£5.7 5.123.1 7.3+7.4
Suscesstul trials - < 10 secs (%) 75.8+24.0 86.5x11.3 84.0+12.6 82.7+18.3
Day 59 Straight channel (sec) (mean + SD) 2232 4.2+}1.2 5.0£3.9 4.5+23
(learning)  [™"Spuight channel -<2.0x (%) 80.3:12.2 78.6x12.0 74.7£16.7 72.9£17.6
Trial | duration (sec) (mean + SD) 13.4139 16.1£7.3 13.3£3.5 15.745.0
irial 6 duration (sec) (mean + SD) 49415 45225 S$.4+3.2 1.842.6
Successiul trials - < 10 secs (%) 80.3+8 4 82.5+12.3 '79.3£16.9 77.1416.2
Day 62 Struight channel (sec) (mean + SD) 3.6=0.9 4.0=23 3.5+1.0 3.8=1.6
(memory) I Spuight channe) -<2.0x (%) 64.4+22.0 72.2-23.8 63.3426.3 61.1%27.7 ﬂl
I'riul | duration (sec) {mean + SD) 4.01.6 4.4-2.1 4.5+1.8 six27 |
[ial 6 duration (sec) (mean  SD) 9.546. 1 7.5%6.1 9.3:8.0 99:9.1 |f

SULCT < > J
*Data obtained from: Tables 19-20, pages 86-109, MRID 46028203

* Statistically significantly different from control value. p<0.035
** Statisticatly sign:ficantly different from control value p<{).1
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5. Postmortem results:

a. Brain weights: Mean brain weight data are presented in Table 12. Absolute brain
weighi was statistically significantly Jower (95-98% of control value) in males and
femzlc: at 4000 ppm on days 12 and 63. After perfusion on day 63, brain weight was
significantly lower in males and females at 4000 ppm (95% of control value) and
temales at 400 ppm (96% of contro!] value). These deceases were determined to be
treat:ment related.

TABLE 12. Mean (25D) Brain Weight Data in Offspiri
Dose (ppm)

23.5+13 248415 24.8+1,7 20.7+1.6 (88)
1.1320.04

Terminal body weight (g)

Brain weight (g)

. 1.1620.04 1.13+0.04 ;I -10%0.05 (96)
B o . Daye63@m=11-13) .- o L
Terminal body weight (g) 372.3418.8 361.1=28.2 370.8+20.8 346.822.8 (93)
Brain weight (g) 2.07+0.09 2.02+0.06 2.04:0.07 1.99*0.09 (96)
‘ o L 'D‘iyQ(Pmt—peﬁusigﬁ)"@én-.gz) A T
hmlina] body werght (g) 369.4+19.5 363.5+32.2 355.4+26.6 341.6:11.2 (92)
Brain weight (g) 2.0340.12 2.010.15 2.00£0.08 1.93%:0.07 (95)
Brain-to-body weight ratio (%) 0.550.02 0.55+0.03 0.5740.05 0.56+0.03

R ¥ S o DayR@=i0-13) . e B _
Terminal body weight (g) 24.042.7 22943 4 23,0425 20.5:1.9 (85)
Brain weight (g) 1.11£0,05 1.09+0.05 1,100.04 1.06%10.04 (95)
R e e T  Dey @@y A
Terminal body weight (g) " 233.4+19.8 221.8+21.2 222.5£16.3 218.7=14.1 (94)
Brain weight (¢) 1.9010.09 1.39+0.07 1.86+0.07 1.86::0.08 (98)
s Day 63 (Post-perfasion) (n10-12) S R
[ Terminal body weight (g) 227.6£17.0 220.3£17.9 217.6213.5 206.6+19.9 (91)
” Brain weight (g} 1.89£0.10 1.89+0.07 1.82%40.06 (96) 1.80%*£0.08 (95)

=

*Data obtained trom Table 21, pages 110-112, MRID 46028202
* Statistically s:zmiticantly different from control value, p<20.05
Number in parenthoses is 9% of control valve, calculated by reviewer
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b) Neuropathology

1) Macroscopic examination: Animals examined on PND 12 did not demonstrate any
treatment re:ated macroscopic abnormalities. On PN 63, cne high dose female was noted to
have a dilatcd “entricle (not noted which one). Single males in the mid and high doses were
noted to hav: r2nal pelvic dilation.

2y Microscopic examination: The qualitative histopathological findings are presented in Table
I3. Animals cxamined on PND 12 did not demonstrate any treatment related microscopic
abnormalitic - A study termination several control and high dose animals were noted to have
demyclinatic ;s Jf the tibial or sciatic nerves. Given the consistency of this finding between
treated and coutrol animals, this was not considered to be a treatment related effect. Similarly,
one high dcse male had glial cell proliferation which was not considered to be the result of

treatment.

 Parameter I &
’ Control |
Males
Termination
ghial cell profifesation l 0/11 0/12 0/11 1/12
proximal sci.u. nerve 611 - - 312
demyelinatic;
proximal tibual nerve demyelination ﬂ 5/11 - - a/12
‘ B e Females
Termination
proximal sciaiiv nerve i - - 3/10
demyelination
roximal tibiai nerve elination 3/11 - - 5/10

a  Data extracted from pages (117-119) of the study report.

3) Brain Morphometry:

Brain morphometric evatuation presented in Table 14 reveaied the tollowing: High dose males
and temales had a variety ot brain measurement parameters that were less than the respective
controls at PNI2 12 and at termination. Males on day 12 had 4 - 6% reductions (not statistically
signiticant) :n cortex height and width, hippocampus length, thalamus width and thickness of
the outer granuiar layer of the cerebellum. The thickness of the inner granular layer of the
cerebellum was increased 6% at PND 12, The thickness of the molecular layer of the cerebellum
(- 12.27%) and the length of the cerebellum (16.87%) were reduced si gnificantly in high dose
males on PNL: 12
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At the studv icrmination high dose males had significant reductions in dorsal (: 1 1.4%) and
piriforn coric: thickness (19.2%), corpus callosum thickness (119.6%), thalamus height

{(: 11%) and width (! 7.6%), thalamus/cortex overall width (+5%), and hippocampus width
{16.5%). Dorsal cortex thickness was significantly reduced in low and mid dose males,
however, there was no dose response relationship. The terminal body weights of high dose
males were decreased 6.8% compared to controls. The study authors conducted an adjustment
for morphonietric measurements based on body weight, :o0 discount a number of these
occurrences. A lthough reduced body weights would be expected to play a minor role in the
morphometris ~hanges noted in high dose males, such body weight reductions (6.8%4) could not
account for ti large brain morphometric changes noted ia the high dose animals.

Females on vlay 12 had 4 - 15.5% reductions (not statistically significant) in corpus callosum
thickness, hippocampus length, thalamus height, and thalamus/cortex overall width. Increases in
the thickness ¢ the outer and inner granular cell layers of the cerebellum (3.1 - | 1.5%). and in
the height and »vidth of the frontal cortex (3.1 - 3.8%) were noted in high dose females at PND
12 as well. the thickness of the thalamus {16.1%) was reduced significantly in high dose
females cn #7205 12,

At the study termination high dose females had si gnificant reductions in dorsal {15.7%) cortex
thickness, thal imus width (:7.6%), thalamus/cortex overall width (16.8%) and hippocampus
width (< 5.8}, Non-significant decreases in the thickness of the molecular layer of the
cerebellum (. £.0%,), and hippocampus length (2 %0), along with an increase in the thickness of
the inner granulur layer of the cerebellum (: 8.8%) were also noted. Terminal body weights of
females werw depressed 6.3% compared to controls. The study authors conducted an adjustment
for morphemeiric measurements based on body weight, 10 discount a number of these
occurrences. i cwever, it is not OPP policy to adjust brain morphometry by body weight
changes.

Subseguent .o review of this study, HED requested that additional measurements in the two
lower dose greups be conducted whenever changes in the high-dose group were significant at
the 0.05 leved, as well as at the 0.01 level as previously conducted, or in brain regions
contiguous to u section with substantial change. These measurements are shown in Table 15.
The brain morphometric changes in low- and mid-dose groups were not considered treatment
related because satistically significant differences between concurrent controls and low- and
mid-dose groups were sporadic and did nor show consistent dose-response relationship. In
addition, concurrent controls for most brain regions were on the high end of the historical
control valurs and in some cases exceeded them. (March 6. 2007 memo, TXR # 005451 9)
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- TABLE 14, Mean (+SD) Morphometric Data a
Parameter Control 50 ppm 400 ppm 4000 ppm
_Males (% of control) ' ' '
Day 12
Froutai cortex height (mm) | s82-049 - - 5.58 +0.71(95.9%)
l Froutal cortex width (mm) ﬂ 4.52:x0.39 - - 4.35 £ 0.44 (96.2%)
Hippocampus length (mm) | 2722033 - . 2.57 4 11.37(94.5%)
Dorsal cortex thickness (mm) 1.21=0.07 - - 116 = 01,10 (95.9%,)
Thalamus width (mm) ' 7.54:0.43 - - 7.37 £ (L.47 197.7%)
Thalamus/co:ic:. averall width 12,51 =950 - 12.04 = 0.65 (96.2%)
(mm) .
Cercbellam innz2r granular layer 130 = 2 - 139 4 16 (106.9%)
thickness (pm}
Cerebellum outer granular laver 48.8 6.2 - 47.5 = 7.0 (97.3%)
thickness (un:}
Cerebellum moiecalar layer 3.8 £9.0 - 56.0 = 6.1%187.8%)
thickaess (ua;
Cerebellum lenyth (ram) 441 +0.32 - 4.11 £0.29% (93.205)
Termination
il Frontal cortex height (mm) 6.76 = 0.41 - - 6.44 0.4 (95.3%)
Dorsal cortex thickness (mm) 1.58:+0.12 135 £0.11%* | 1.37+0,12%* 1.40 + 0] 1** (88.6%)
Piriform cortex thickness (mm) 1.52::0.18 - 1.38 4 0.12* (90.8%)
Corpas callosum thickness (mm) 0.46 = 0.06 - - 0.37 £ 0.09* (80.4%)
Thalamus height (mm) 5.64 = 0.46 - - 5.02 £ 0.47* (89.0%)
Thalamus width (mm) 8.11:=0.51 8.04 £ 020 793= 0.18 7.49 = ().30%% (92,49
Thalamus/corte:. overall width 14.82 £ 66 - 14.08 = 0.60% (95.0%)
(mm)
Hippocampus width (mm) 1.55£0.12 154 £0.10 1614007 | 1.45%015%(93.5%)
Cercbellum moiccular layer 21384230 - - 202.1 = 18.1 (94.5%,)
thickness (um)
1 ' Females (% of _oonu'ol)v
Day 12
Frontal corte« height (mm) f 576+059 - - 5.94 £ 0.46 (103.1%)
Frontal cortex width (mm) 4,50+ .44 - - 4.67 £ 0.35 (103.8%)
Thalamus width (mm) 7.68 £0.54 - 721 £0.31%(93.9%)
Corpus callosum thickness (mm) 058 :+0.17 - 0.49 £ 0.11 (84.5%)
Thaiamus beight (mm) 5.10£0.32 - - 4.92 +0.37 (96.5%)
Thalamus/cortes overall width 1250+ 73 - - 12.02 £ 0.57 (96.2%)
(mm)
Hippocampus ieagth (mm) 4.00:£C.38 - 3.81 4 0.28 (95.3%)
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” - TABLE 14. Mean (+5D) Morphometric Data 2 o ]
_ Parameter [l Control !
Cercheltum inner granalar layer )
thickness (jum)
Cerebellum sutzr granutar layer 7= - - 46.1 = 87 (103.1%)
thickness (umj _
Termination
Diorsal cortes ti::ckness (mm) L4l % 0.06 .39 =0.07 1.35 £ 0.07 .33 £ 0.08% (94.3%)
Thalamus width (inm) 7.88 £ 034 7.651 £ 0.32 7.74 2 0.41 7.28 £ 0,31 (92.4%)
Thalamus/cortev overall width 14.40 £ 0,50 1441 £ 0.59 14.72 : 0.72 13.50 = 0.53*% (03.2%,)
(mm)
Hippocampus length (mm) 4.04 + 0.40 - - 3.92 £ 0.54(97.0%) |
Hippocampus width {am) 1.554:008 - - 1.46 + 0.08* (94.2%)
Cerebellum moiccuiar layer 27wl 7 - - 199.0 £ 12,5 (94.0%)
thickness (pm) )
Cerebellum inn.:r granular layer M8 L7 - - 161+ 22 (108.8%)

4 Data extracted o1y pages (120-143) of the study report.
N =7 2animaic - cose group. * Spatistically different from control. p<(ts. wx Sratistically different from control, p<1).0]
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Hi DISCUS310N and CONCLUSIONS:

A

INVESTIGATORS’ CONCLUSIONS: The investigators concluded that evidence of
maternal toxicity at 4000 ppm included lower body weight and food consumption
through:-u. gestation and post partum and lower pup body weight at birth.

Offspring rorn to dams at 4000 ppm remained smaller post partum. The slight deiay in
preputiai suparation resulting from lower body weight was considered too small o be of
biologicsl! significance. Small changes in brain morphometry measurements in males and
females at 4300 ppm on day 63 occurred in the absence of quantitative histopathological or
behavioral findings and were considered of no toxicological significance. The MOAEL for
developrie atal neurotoxicity was 4000 ppm.

REVIEWER COMMENTS: There were no matemal deaths or treatment-related findings
during the yeneral observations and the FOB battery tests. The following were observed in
females « 4000 ppm: significantly decreased (95-96% of control value) body weight during
gestatior.. iecreased (88% of control value) body weight gain during gestation; significantly
decreased 30-33% of control value) tfood consuription during the latter part of gestation
{(days 7- 5 and 15-22); significantly decreased ($3-97% of control value) body weight
beginninz »n LD | and continuing to LD 22: and significantly decreased (80-91% of control
value) ftod consumption throughout lactation. Mo treatment-related findings were observed
ir: femaies at 30 or 400 ppm.

Treatment had no adverse effects on offspring survival, clinical signs, FOB. motor activity,
auditory sturile reflex, learning and memory, or neuropathology.

No treatricai-related effects were seen on body weight, body weight gain, food
consumptiv 7. brain weights or brain morphology at the low and the mid dose groups. At
the high* dose (4000 ppm). body weight of male and female pups were decreased on Days 1
(91-93% ot control value) and Day 5 (pre-cull) (95-96% of control value) which remained
lower (85-76% of control value) throughout lactation. Body weight gain were decreased
(80-87% i control value) during lactation. Also at the high dose, the mean age for
preputisl separation was significantly delayed in male pups. Absolute brain weight was
statisticaily significantly lower in males and females at 4000 ppm on days 12 and 63. On
day 12, the length and width of the cercbellum was significantly lower in males at 4000
ppm. Or ¢ay 63, significant decreases in Level 3-5 measurements were observed in males
anc in Livil 4-5in females at 4000 ppin. -

The materaal toxicity LOAEL was 4000 ppm (298.7 mg/kg/day) based on decreases in
body weight gain and foed consumption. The maternal NOAEL was 400 ppm (34.5
mg/kg/day ).



e g v Wl ww

Developmental Neurotoxicity Study (2003) Page 30 of 32
THIAMETHG 4 vi/060109 OPPT 870.6300/ OECD 426

The offspring LOAEL was 4000 pPpm (298.7 mg/kg/day ) based on decreased body
weight and hody weight gain in males and females, delayed sexual maturation in

maies, aad reduced brain weight and size in males and females. The offspring NOAEL
was 400 pum (34.5 mg/kg/davy).

This study s ciassified Acceptable/Non Guideline and may be used for regulatory purposes. Tt
does not, v 2ver, satisfy the guideline requirement for a developmental neurotoxicity
study in rats {OPPTS 870.6300, §83-6); OECYH 426 (draft) pending comprehensive review
of the posiliv: control data.

C. STUDY DEFICIENCIES:. Procedures and equipment used for measurements of many
parameicr. were not described in sufficient detail.
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APPEND{: “r:liminary Developmental Neurotoxicity Study

STUDRY TY P Cevelopmental Neurotoxucity Study - Rat; OPPTS £70.6300 (383-6): OECD
426

PC CODE: 960109 TXR#: 0052145

DP BARCODE: D294153 SUBMISSION NG .: N/A

TEST MATERIAL (PURITY): Thiamethoxam {(¥8.8% a.1.)

SYNONYMS: CGA 293343

CITATION: Brammer, A. (2003) Thiamethoxam: Preliminary Developmental Neurotoxicity
Study in Rats. Central Toxicology Laboratory, Alderley Park, Macclesfield,
{Theshire, UK. Study number RR0935: May 22, 2003. MRID 46028201.
{npublished

EXECUTIVE SUMMARY: Ina preliminary develo pmental neurotoxicity study (MRID
46028201), Th:amethoxam (98.8% a.i., batch # P 506006} was administered to groups of 10
time-mated remale Alpk:APSD (Wistar-derived) in the diet at dose levels of 0, 1000, 2500 or
5000 ppm tror. gestation day 7 through pos: partum day 22 (inclusive). Mean intake during
gestation was ¢, $2.3, 212.5 and 362.1 mg/kg/day at 0, 1000, 2500 and 5000 ppm, respectively,
The mean intase during lactation was 0. 1506.5, 395.8 and 740.6 at 0, 1000, 2500 and 5000 ppim,
respectively. Maternal clinical signs, body weight and food consumption (during gestation) were
assessed. The number, survival, clinical signs and body weight of pups were evaluated,

There were no deaths or clinical signs of toxicity in maternal animals during gestation and
lactation. Dams at 2500 and 5000 ppm had statistically significantly lower body weight (96-99%,
and 89-96%, of control value, respectively) from days 8-22 of gestation. Body weight gain
during gestaticn was decreased at 2500 ppm (88% of control value) and 5000 ppm (78% of
control value). Food consumption was significantly decreased in dams at 2500 ppm (86-88% of
control value) and 5000 ppm (65-74% of control value) for days 11-18 and 7-22 of gestation,
respectively. During lactation, maternal body wei ght was significantly decreased (87-95% of
contro] value) trom days 1-22 at 5000 ppm. Food consumption during lactation was decreased
in females at 2500 ppm (88-96% of control value: significant for days 8-11) and 5000 ppm (68-
84% of controi value; significant for days 8-22).

There were 1o treatment-related effects on reproductive parameters in dams or litter size, live
born index, sex distribution or survival in pups. Body weight in male and female pups born to
dams at 5001 ppm were significantly lower at birth (86% of control value) and remained lower
(81-97% of vontrol values, based on adjusted means) throughout lactation. Body weight was
significant!y lcwer (92% of control value) in mates at 2500 ppm at birth but was comparable to
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controls throughout lactation, based on adjusted means. Body weight gain was significantly
decreased in males (72-77% of control value) and fernales (73-77% of control value) at 5000
ppm throughe..t :actation, in males at 2500 ppm (89-91% of control value) on days 15 and 22
and non-sigri‘icantly in females at 2500 ppm (94-65% of control value) on days 15 and 22.

The maternal LOAEL was 2500 ppm based on decreased bedy weight gain and food
consumptisa. The maternal NOAEL was 1000 ppm.

The offspring LOAEL was 2500 ppm based on decreased bedy weight gain. The offspring
NOAEL was 1000 ppm.

This prelimina v developmental neurotoxicity study in the rat is Acceptable (Non-guideline); it
was conducti 1+ determine dose levels for the def; nitive study.



