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DATA EVALUATION RECORD

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

PC CODE: 014019 DP BARCODE: D281298
. SUBMISSION NO.:  S604757

TEST MATERIAL (PURITY): YRC 2894 (Thiacloprid; 99.2% a.i.)
S!NQN S: (3- [(6-chloro-3-pyndmy1)methyl]—2-thlazohdmy11dene]cyanam1de

]!ATIO : Hoberman, A.M. (2001} Oral (Diét) Developmental Neurotoxi¢ity Study of YRC . ="+~
‘ 2894 in CRL: CD®(SD)IGS BR VAF/PLUS®. Argus Research Laboratories, =10 ™
Inc., Horsham, PA. Laboratory Project ID.: 99C-D72-ER, September 24,2001, . .
MRID 45516601 Unpubhshed

SPONSOR: Bayer Corporation,— Agriculture Division, Box 4913, Hawthorne Road, Kansas
City, MO 64120-0013

EXECUTIVE SUMMARY: In a developmental neurotoxicity study (MRID 45516601) YRC
2894 (Thiacloprid; 99.2% a.i., 898013001) was administered to 25 female Crl:CD®*(SD)IGS BR
VAF/Plus® rats per dose in the diet at dose levels of 0, 50, 300, or 500 ppm (0, 4.4, 25.6, and
40.8 mg/kg/day during gestation; 0, 8.2, 49.4, and 82.8 mg/kg/day during lactation) from
gestation day (GD) 0 through lactation day (LD) 22. The day that litter delivery was completed
was designated postnatal day (PND) 1 (or LD 1). Body weight and food consumption data were
recorded for dams. Detailed clinical observations, including assessments of autonomic function,
were conducted daily during gestation and on LD 1, 5, 8, 14, and 22. Dams were killed and
necropsied on LD 22. On PND 5, litters were standardized to yield 5 males and 5 females (as
closely as possible), and 10 randomly selected pups/sex/group were subjected to detailed clinical
examination outside the home cage. On PND 12, pups were randomly assigned to each of the
following four subsets: 1) fixed brain weights and/or neuropathological evaluation on PND 12
(10/sex/group); 2) passive avoidance testing (on PND 23-25 and 30-32) and water maze testing
{on PND 59-63 and 66-70) (20/sex/group); 3) motor activity testing (on PND 14, 18,22, and 58-
60) and auditory startle habituation (on PND 23 and 59-61) (20/sex/group); 4) detailed clinical
exam outside the home cage on PND 12 and weekly during the postweaning period
{20/sex/group), fixed brain weights and neuropathological evaluation on PND 68-79
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(10/sex/group). In addition, the pups from subsets 2-4 were observed for the age of attainment of
balanopreputial separation or vaginal patency (60/sex/group).

There were no treatment-related effects on maternal survival, clinical or fanctional observations,
reproductive function, or gross pathology at any dietary level. Treatment-related decreases
(p<0.05) in maternal body weight gain were observed in the 300 and 500 ppm dams during GDs
0-6 (1 31-56%), and in the 500 ppm dams during LDs 1-4 (1 67%). Treatment-related decreases
in food consumption (p<0.01) were also noted in the 300 and 500 ppm dams during GDs 0-6
(116-30%) and in the 500 ppm dams during LD 4-7 (1 11%). Significant decreases (p<0.01) in
relative food consumption on GD 0-6 at 300 (1 14%) and 500 ppm (! 27%} support the
conclusion that the effects on body weight gain in early gestation were not solely related to
palatability.

The maternal LOAEL is 300 ppm (25.6 mg/kg/day), based on decreased body weight gain
and food consumption during early gestatlon (GD 0—6) The maternal NOAEL is 50 ppm

(4.4 mg/kg/day).

- Offspring survival, assessthents of autonomic function, watermaze, brain weights, and qualitative . - -

histopathology were unaffected by treatment. Suggestive effects on motor.activity and audltory
* staitle were seen in the 300 and-500 ppm groups. Increased incidences (p<0.01) of malaligned .

" incisors'and chromodacryorrhea were obsetved at postpartum week 10 in 500 .ppin offspring.
These findings were considered to be treatment-related, perhaps a latent expression of a,
developmental anomaly. In the:300and 500 ppm offspring, preweaning body weights were
decreased (p<0.01) on PNDs 8-22 (! 5-15%). In addition, postweaning body weights were:
decreased (p<0.01) in these animals (14-15%). Sexual maturation was delayed (p<0.05) inthe . .
300 and 500 ppm male pups (48.2 days each treated vs. 46.7 days controls), and in the 500 ppm
female pups (34.7 days treated vs. 33.4 days controls).

Passive avoidance testing revealed significant increases in Trial 2 latency during the first testing
session in 300 and 500 ppm females (p<0.05 and p<0.01, respectively) in weanling offspring.
Also at these doses, examination of the individual data indicated slower responses, and an
adverse effect on retention of behaviors learned in Session 1.

At histopathological evaluation, in the 500 ppm males, the size of the corpus striatum (! 4%) and
corpus callosum (I 14%) were decreased (p<0.05) from controls on PND 12. At study
termination, the corpus striatum (} 4%) and dentate gyrus (1 5%) were smaller (p<0.05) than
controls. A definitive NOAEL was not established for these findings.

The offspring LOAEL is tentatively set at 300 ppm (25.6 mg/kg/day), based on decreased
preweaning and postweaning body weights in both sexes and delayed sexual maturation in

the males, and altered performance in passive avoidance testing. The tentative offspring
NOAEL is 50 ppm (4.4 mg/kg/day).

This study is classified acceptable/nonguideline and does not satisfy the guideline requirement
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for a developmental neurotoxicity study in rats (OPPTS 870.6300, §83-6); OECD 426 (draft).
This study can be upgraded following the submission of acceptable morphometric histopathology
data to establish a definitive NOAEL for alterations in brain development, procedural
information for functional observation assessments, and adequate positive control data.

COMPLIANCE: Signed and dated GLP, Quality Assurance, Data Confidentiality, and Flagging -
statements were provided.

I. MATERIALS AND METHODS

A. MATERIALS:
1. Test Material: YRC 2894
Description: Y cllowish:powder
Lot/Batch #: 898013001 . .
Purity: 99.2% a.i. :
Compound Stability: It was stated that the test substance was stable in the diet.

. CASHof TGAL 111988-49-9

TS
o | L \ij
2. yghiclé ahd[g[ positive control: Diet; 1% w/w corn oil
3. Test animals (P):

Species: Rat

Strain: Crl:CD*(SDYGS BR VAF/Plus®
Age at study initiation:  Approximately 10 wks

Wt. at study initiatiom:  216-260 g (females)

Source: Charles River Laboratories, Inc., Portage, Ml

Housing; Individually, in stainless steel wire-bottomed cages except during mating and lactation. By
litter in nesting boxes with Bed-o"cobs® bedding during late gestation and through
lactation,

Diet: Certified Rodent Diet #5001-4 (PMI Nultrition International, St. Louis, MO), ad /ibitum

Water: Reverse osmosis tap water, ad libitum

Environmental Temperature: 18-26°C (nominal and actual)

conditions: Humidity: 30-70% (nominal only; see Study Deficiencies at end of DER)
Air changes: 2 10/hour
Photoperiod: 12 hrs dark/ 12 hrs light

Acclimation pericd: 5 days
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B. PROCEDURES AND STUDY DESIGN

1. In life dates - Start: 9/5/2000 End: 12/22/2000

2. Study schedule: The maternal animals were mated and assigned to study. The test substance
was administered to the maternal animals from gestation day (GD) 0 through lactation day (LD)
22. Pups were weaned on postratal day 22, after which time maternal animals were killed. F1
pups were assigned to subgroups in order to evaluate functional behavioral endpoints, motor
activity, auditory learning and memory, startle response brain weights, and neuropathology.

3. Mating procedure: Females were paired 1:1 with males of the same strain and source. Each

female was examined daily during the mating period to identify sperm cells in a vaginal smear or

the presence of a copulatory plug. The day that sperm or a plug was found was designated

gestation day 0. No later than GD 20, dams were individually housed in nesting boxes, where o
they were maintained through lactation. S

4. Animal Assionment: Mated females were randomly assigned, stratified by body weights, to- -

- dose groups as indicated in Table 1. Offspring originating from 20 of the approximately 25 - :
available litters/group were randomly ass1gned to testing subgroups on postnatal day 12 (Table S
1). L1tters of fewer than 9 pups were not retamed

Table 1. Study desxgn

Dose (ppm)
. . Subgron
Experimental Parameter p 0 50 300 . --500
o Maternal Animals R |
No. of maternal animals NA .25 25 25 25
assigned
Detailed clinical observations NA 25 25 ' 25 25
(daily from GD 0 through LD
22)
Offspring

Detailed clinical observations 2,3,4 3pups/sex/1ittér 3pups/sex/litter | Spupsisex/litter | 3pups/sex/litter
{PND 12)
Developmental landmarks 2,3,4

Pupil constricti.on PND 21 3pups/sex/litter | 3pups/sex/litter | 3pups/sex/litter | 3pups/sex/litter

Sexual maturation 3pups/sex/litter | 3pups/sex/litter | 3pups/sex/litter | 3pups/sex/litter
Motor activity 3 1pup/sex/litter Ipup/sex/litter lpup/sex/litter 1 pup/sex/litter
(PND 14, 18, 22, 58-60)
Auditory startle habituation 3 Ipup/sexilitter Ipup/sex/litter 1pup/sex/litter 1pup/sex/litter
(PND 23. 59-61)
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Dose (ppm)
Subgrou
Experimentzal Parameter bs 0 50 30 500
Passive avoidance 2 1pup/sex/litter 1 pup/sex/litter 1pup/sex/litter 1pup/sex/litter
(PND 23-25 and retest)
Watermaze 2 Ipupfsex/litter | 1pup/sex/litter | lpup/sexflitter | 1pup/sex/litter
(PND 59-63 and retest)
Brain weight
PND 12 1 lpup/sex/litter | lpup/sex/litter | Ipup/sexlitter Ipup/sex/litter
PND 68-79 4 1d'or?/litter 1 For ¥ /litter 1 dorf itter 1d'or /litter
Neuropathology
PND 12 1 1 For® Aitter 0° ob 1dor @ /litter
PND 68-79 4. . | 1dorR/litter. 0° 0® 1%or®/litter
PND22° 5 lpup/sex/litter | lpup/sex/litter | 1pup/sex/litter Ipup/sex/litter -
a Qbtained from page 15 of the study report.
- P 'Examined if treatment-related effects weré found at 500 ppm: S
- ¢~ " Retained for possible neuropathologlcal evaluation; not examined. C i
.. NA - ‘Net appllcable - .
- 5. Dose selection rationale: Dose levels were chosen based on the results of:a two-generation .. - .
" “reproduction study (MRID 44927702). Rats (30/sex/dose) contintiously recelve.d dietary -
.. concentrations of the test substance at 0, 50, 300 and 600 ppm. According tg the study- author
treatment-related effects at 300 and 600 ppm included dystocia, decreased pup:body weight
during lactation, increased liver and thyroid weights, centrilobular hepatocytomegaly, and thyroid
follicular cell hypertrophy. Additionally at 600 ppm, decreased body weights in the P females
during premating, decreased live-birth index, and lower pup viability index (with

cannibalization) in the F1 and F2 generations were observed. The NOEL for this study was 50
ppm. Based on these results, doses of 50, 300, and 500 ppm were chosen for the developmental
neurotoxicity study.

6. Dosage administration: All doses were administered to matermnal animals continuously in the
diet from GD 0 through LD 22. .

7. Dosage preparation and analysis: Formulations were prepared by the study sponsor (Bayer
Corporation) and shipped to the performing laboratory. Appropriate amounts of test substance in

1% corn oil (w/w) were mixed with diet. Prepared diet mixtures were retained frozen and stored
at room temperature during each week of use. Concentrations of the test substance in the diet
were evaluated for each formulation used in the study. Prior to the start of the study, stability of
the test substance in the diet (20 and 2000 ppm formulations) was evaluated at room temperature
and at -20°C (MRID 44927702). Homogeneity of these samples was also evaluated.

Results - Homogeneity Analysis: Results reported in MRID 44927702
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Stability Analysis: Results reported in MRID 44927702.

Concentration Analysis (range as % of nominal):

50 ppm: 92.4-97.8%

300 ppm: 94.3-99.7%

500 ppm: 95.8-102.2%
Average measured concentrations were 47.6, 289, and 495 ppm for the 50, 300, and 500
ppm dose groups.

The stability and homogeneity analysis data indicated that the general formulation procedures
were likely to be acceptable for this study. The concentration aralysis data indicated that the
difference between nominal and actual dosage to the study animals was acceptable.

C. OBSERVATIONS

1. In-life observations o ' TN s e e
a. Maternal animals: Twice daily checks for mortality or moribundity and daily: cage-side . -
observations were conducted for maternal animals. Gross observations of the dams were . - .

conducted daily, prior to treatment. Signs of toxicity were recorded as they were-ohserved,
including the time of onset, degree, and duration, Matcmal behamor of the dam& was evaluated

'onlactatzondays(LD)l 5,8, 14,and 22. T : et

Dunng gestation (daily) and lactation (LD 1, 5, 8, 14, and 22), the dams were observed &t

" approximately the same time each day by an individual who was unaware of each animal’s
dosage group. The functional observations described below were recorded; however, the study
report did not describe the procedures used for these observations, e.g., whether the same
technicians were used throughout testing, where the testing was done (no mention was made as
to whether animals were observed outside the home cage), when the testing was done with
respect to time of dosing, the environmental conditions, whether a scoring or ranking system was
used, or the duration of the observation period.
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FUNCTIONAL OBSERVATIONS

X || Signs of autonomic function, including:

1) Assessment of lacrimation and salivation, and respiration
2) Presence or absence of piloerection,

3) Observations of urination and/or defecation,

4) Degree of palpebral closure and “prominence of the eye”

X {| Incidence of abnormal movements.

X || Incidence of abnormal postures.

X || Incidence of abnormal behavior patterns and/or unusual appearance.

i

" Individual maternal body weight data were recorded daily throughout the exposure period and on
. the day of sacrlﬁce In addltlon food consmnptlon was recorded dally durlng the exposure

b Oﬂsprmg ' o R : : ' 7 ““'."-“:'.«" t
1) Litter observations: The day of completmn of parturition was designated as dactation day

(postnatal day, PND) 1. Live pups were counted, sexed and weighed individually for each litter
““onPNDs 1,5, 8, 12, 14, 18, and 22. Twice da11y throughout lactation, offspring were examined
cage-side for gross signs of mortality or morbidity.

On day PND 5, litters were randomly standardized to 10 pups/litter; excess pups were killed and
discarded. On PND 12, twenty litters/exposure group were randomly selected for continued
examination,

2) Developmental landmarks: Evaluation of pupil constriction was performed once on PND 21
for a total of 3 pups/litter/group for subgroups 2, 3, and 4 (1/sex/litter in each subgroup).
Beginning on PNI 39, male offspring (2 total of 3 pups/sex/litter/exposure group; subgroups 2,
3, and 4) were examined daily for balanopreputial separation. Beginning on postnatal day 28,
female offspring (a total of 3 pups/litter/exposure group; subgroups 2, 3, and 4) were examined
daily for vaginal patency. The age of onset was recorded.

3) Postweaning observations: Clinical observations were recorded weekly for all animals
during the post-weaning period. In addition, rats assigned to subgroups 2 and 3 were examined
for gross signs of toxicity when they were weighed or removed from their cages for behavioral
testing. Body weights and food consumption were recorded weekly.

4) Neurobehavijoral ¢valuations The offspring subsets were assigned to the following tests.
The same animals were used for passive avoidance and water maze testing, and the same animals
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were used for motor activity and auditory startle habituation.

i) Functional observational battery (FOB): On PND 12 and weekly during the postweaning

period, the offspring in Subset 4 were examined; examination outside the home cage was
specified for PND 12 only. Offspring were not subjected to a full FOB; however, observations
were made as described above for the dams (assessment of autonomic dysfunction, abnormat
posture, abnormal movements, or abnormal behavior patterns).

ii) Motor activity testing: Motor activity was evaluated in 1 pup/sex/litter/exposure group
(subset 3) on PNDs 14, 18, 22, and 58-60; the same pups were evaluated each time. A passive
infrared sensor mounted outside a stainless-steel 40.6 x 25.4 x 17.8 cm cage (with Plexiglas®
flooring during preweaning) was used to record the number of movements and time spent in
movement over the course of a 1-hour session, with tabulation at each 10-minute interval, A

_ rack of up to 32 cages and sensors was monitored during each session. Each rat was tested in the
- ‘'same location on the rack across test sessions, and groups were counterbalanced according to sex -

and treatment level across testing sessions and cages, where possible. No information was -

- .. provided as to whether testing was performed at the same time of day acrossr-sessions-.. o

iii) Auditory startle [eﬂex Lgb;tnaj;g : Audltory starile reflex habltuat:lon testmg was. ;
performed on 1 pup/sex/litter/exposure group (subset 3) on PNDs 23 and 59-61; usinig a

mlcrocomputer to control the test session. Testing was conducted in a sound-attenuated

. +,.. chamber, using sets of 4 rats per session. Each rat was placed in a small cage above a platform

that contained a force transducer in its base There Was an initial adaptatlon period of 5 minutes,
and during the last minute of this period 10 “blank”. trials were given to sample the baseline force
in the absence of a stimulus. The rats were then given 50 trials of 30 msec, 120 dB bursts of
noise at 10-second intervals, followed by an additional 10 “blank™ trials. The microcomputer
sampled the output of the force transducer and recorded the peak amplitude of each response.
The response magnitude was calculated by subtracting the average response on baseline trials,
and the average response magnitude and the pattern of responses over 10-trial blocks were
compared among treatment groups.

iv) Learning and memory testing: [earning and memory testing was performed on 1
pup/sex/litter/dose group (Subset 2).

Passive avoidance test: A passive avoidance test was conducted on PNDs 23-25 and again seven
days later (PNDs 30-32); each animal was tested twice, with a one-week interval between test
sessions. For each trial, the animal was placed in the “bright” compartment of a two-
compartment chamber, the sliding door between compartments was opened, and the light was
turned on. When the animal entered the “dark™ compartment, the sliding door was closed, the
light was turned off, and a 1 second pulse of 1 mA electric current was delivered to the grid floor
of the compartment. The animal was then removed from the apparatus and placed in a holding
cage for 30 seconds before the start of the next trial. The criterion for learning was that the rat
remain in the “bright” compartment for 60 seconds on two consecutive trials, and trials were
repeated until the criterion had been met or until 15 trials had been completed. For each trial the
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latency to enter the dark compartment was recorded.

The following measures were compared among treatment groups: the number of trials to criterion
in the first session (for overall learning performance); the latency to enter the “dark”
compartment on trial 1 of the first test session (activity levels and exploratory tendencies in a
new environment); the latency to enter the “dark™ compartment on trial 2 of the first session
(short-term retention); the number of trials to criterion in the second test session (long-term
retention); and the latency to enter the “dark™ compartment on trial 1 of the second session (long-
term retention).

Water maze: Water maze testing was conducted on PND 59-63 and again seven days later
{PNDs 66-70). Testing was conducted using & watertight, 16-gauge stainless-steel modified M-
maze filled with 21£1°C water at a depth of approximately nine inches, and each animal was
. tested twice, with a one-week interval between test sessions. For each trial, the rat was placed in
- the starting position at the base of the M-maze, farthest from the two arms and required to swim
to one.of the two goals to be removed from the water. On the initial trial, the rat had to enter . -
both arms of the maze before being removed from the water, and the first arm.chosen was: . ..
designated as the incorrect goal during the remaining trials of both test sessions, .For ¢ach trial,

-~ the animals were given 60 seconds to make a correct.goal choice, and animals failing to make a

--correct choice within that time were guided.to the correct goal and then remowved-from the water.

- . The inter-trial interval was 15 seconds. ‘The criterion for learning was five consecutive érrorless - -

trials, and trials were repeated with a 15-second inter-trial interval until the criterion had been

met or until 15 trials had been completed.. For each trial; the latency to choose the correct goal
and the number of errors, i.e., incorrect turms.in the maze, were recorded. No information was
provided regarding criteria for scoring errors.

The following measures were compared among treatment groups: the number of trials to criterion
in the first session (for overall learning performance); the average pumber of errors for each trial
on the first day of testing (for overall learning performance); the latency to reach the correct goal
on trial 2 of the first session (short-term retention); the number of trials to criterion in the second
test session (long-term retention); the average number of errors for each trial in the second
session (long-term retention); and the latency to reach the correct goal on trial 1 of the second
session (long-term retention).

2. Postmortem observations

a. Maternal animals: Maternal animals were sacrificed by carbon dioxide asphyxiation on
either GD 25 (rats that did not deliver), LD 12 (dams that delivered a litter that was not selected
for continued observation), or LD 22 (dams that delivered a litter that was selected for continued
observation) and subjected to gross necropsy of the thoracic, abdominal, and pelvic cavities. The
number and distribution of implantation sites was recorded, and abnormal tissues were preserved
in 10% neutral buffered formalin for future histopathological examination. Additionally, dams
with no surviving pups were sacrificed after the last pup was found dead or missing and
presumed cannibalized. Postpartum data for these dams were excluded from summary tables.
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b. Offspring: Pups that died prior to litter examinations for pup viability were evaluated for
vital status at birth, as previously described. Gross necropsies were conducted on all pups found
dead or sacrificed moribund, as well as the pups that were culled on PND 5, the pups from
Subset 5 not used as replacement animals (sacrificed on PND 22), and the animals from Subset 4
that were not selected for neuropathological examination (sacrificed on PND 83-87). All pups
were sacrificed by carbon dioxide asphyxiation, except for those in Subset 4, which were
sacrificed by overdose of sodium pentobarbital. For necropsies conducted on pups dying or
sacrificed on or before PND 5, pups with gross lesions were preserved in Bouin’s solution. For
necropsies conducted after PND S, gross lesions were preserved in 10% neutral buffered formalin
for possible future evaluation. All gross lesions were subjected to histological examination.

The offspring selected for brain weight or neuropathological evaluation were sacrificed on PND
12 (subset 1) or 68-79 (subset 4). The reason for the long duration of adult termination ages (i.e.,
- 11 days) was not provided. These animals were subjected to postmortem exammahons as

‘ descnbed below. S e

Lo One postnata} day 12, the approxnmately twcnty pups/sex/ group. of Subset 1 were. sacnﬁced by .
- catbor dioxide asphyxiation and subjected:to gross necropsy. The head of-each pupwas severed -

+ 1. just behind the back of the skull and. the:calvarium was.removed from the top:of each skul! prior

-1 to imersion fixation of the entire'head in' 10%. neutral buffered formalin. The-heads wete then. B ;‘ .' .

- .sent to Consultants in Veterinary Pathology, Inc. (Murrysville, PA) for additipnal processing.and. . i.5.
evaluation. Upon arrival, the brains:were removed and weighed, and 10 undamaged - S
brains/sex/group were randomtly sélected for microscopic evaluation. Prior to sectioning, the
following gross measurements were taken (in a blinded manner) using a Vernier caliper; the
anterior to posterior (AP) length of the cerebrum, extending from the anterior pole to the
posterior pole, exclusive of the olfactory bulbs; and the AP length of the cerebellum, extending
from the anterior edge of the cortex to the posterior pole. The brains were then cut into six
coronal slices approximately 2 mm in thickness, by means of the following cuts: 1) half-way
between the ventral base of the olfactory bulbs and the optic chiasm; 2) through the optic chiasm;
3) through the infundibulum; 4) through the midbrain just posterior to the mammillary body; 5)
through the cerebellum just anterior to the midpoint; and 6) through the anterior portion of the
medulla. The tissues were embedded in paraffin, sectioned at 7 pm, and stained with
hematoxylin and eosin, and histopathological examination was performed on tissues from
contro] and high-dose pups. In addition, the following {inear microscopic measurements were
taken (in a blinded manner), using a calibrated, ocular micrometer: 1) thickness of the dorsal
portion of the frontal cortex within the coronal section passing through the region of the optic
chiasm,; 2) thickness of the parietal cortex; 3) diagonal width (maximum cross-sectional width)
of the caudate putamen and underlying globus pallidus; 4) thickness of the corpus callosum at its
mid point within the section taken at the level of the optic chasim; 5) thickness of the dorsal to
lateral portion of the dentate gyrus of the hippocampus within the section taken at the level of the
infundibulum (measured bilaterally then averaged; only the mean value was provided in the study
report); 6) the maximum height of the cerebellum at the level of the deep cerebellar nuclei,
extending from the roof of the fourth ventricle to the dorsal surface; and 7) the thickness of the
external germinal layer of the cerebellum (measured at multiple areas over the dorsum of the
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cerebellum and reported as a mean value only).

On postnatal days 63-79 the 10 animals/sex/group from Subset 4 selected for neurohistological
evaluation were sacrificed by administration of heparin and sodium pentobarbital, perfused in
situ with 10% neutral buffered formalin, and subjected to gross necropsy. The head of each
animal was severed between the back of the skull and the first cervical vertebra, and the
calvarium was removed from the top of each skull prior to immersion of the entire head in 10%
neutral buffered formalin for additional fixation. The dorsal arches of the vertebrae were
removed to expose the spinal cord, and the hind limbs were dissected to expose the peripheral
nerves. The spinal columns, legs, and heads were sent to Consultants in Veterinary Pathology,
Inc. (CVP, Murrysville, PA) for processing and evaluation as follows.

Upon arrival at CVP, the brains were removed and weighed, and 10 brains/sex/group were

selected for microscopic evaluation. Prior.to sectioning, the following gross measurements were

.. -taken (in a blinded manner) using a Vernier caliper: the anterior to posterior (AP) length of the
cerebrum, extending from the anterior pole to the posterior pole, exclusive. of the olfactory bulbs;.

- and the AP length of the cerebellum; extending from the anterior edge of the cortexto the -~ & ..
‘posteriorpole). The brains were then cut into eleven coronal slices approximately 2-3 mm in.- = .

.-+ thickness, by means ofithe following cuts: 1) just-posteridr to the olfactory hulbs;-2) midway:. i, \
»:-between the optic chiasm and theplane of the first'section; 3) through the optic chiasm; Ayl e s

L through the infundibulum;-5) atthe posterier edge of th¢ mammillary body; 6) in front-ofthe .. ..~ -

anterior edge of the pons; 7) justanterior o the middle of the cerebellar cortex; 8) through the ... .+ - -

posterior portion of the cerebellar cortex; and 9) through the anterior portion of the medulta. The ., - .o+
brain tissues and gasserian ganglia-and associated trigeminal nerve were embedded in paraffin; - - . . . .
sectioned, and stained with hematoxylin and eosin, luxol fast blue/cresyl violet, and the
Bielschowsky’s technique. Histopathological examination was performed on tissues from

control and high-dose animals. In addition, the following linear opic measurements were taken

(in a blinded manner), using a calibrated, ocular micrometer: 1) thickness of the dorsal portion of

the frontal cortex within the coronal section passing through the region of the optic chiasm; 2)
thickness of the parietal cortex; 3) diagonal width (maximum cross-sectional width) of the

caudate putamen and underlying globus pallidus; 4) thickness of the corpus callosum at its mid

point within the section taken at the level of the optic chiasm; 5) thickness of the dorsal to lateral
portion of the dentate gyrus of the hippocampus within the section taken at the level of the
infundibulum (measured bilaterally then averaged; only the mean value was provided in the study
report); and the maximum height of the cerebellum at the level of the deep cerebellar nuclei,
extending from the roof of the fourth ventricle to the dorsal surface. For those areas measured
bilaterally, only the mean was provided in the data report.

The following central and peripheral nervous tissues (X) were dissected, embedded in paraffin
(CNS tissues) or glycol methacrylate (PNS tissues), blocked, sectioned, and stained with
hematoxylin and eosin, Bielschowsky’s technique, and luxol fast blue/cresyl violet (paraffin
tissue blocks, 5 micrometer sections) or hematoxylin and eosin, Bielschowsky’s technique, and
toluidine blue (glycol methacrylate blocks, 2 micrometer sections). Neurohistological evaluation
was performed on tissues from males and females in the control and high dose groups.
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The following CHECKED (X) tissues were evaluated for adult offspring:

Data taken from Attachment 4, pp. 525-526, MRID 45516601,

D. DATA ANALYSIS

| X | __EENTRAL NE_R=VOUS SYSTEM X PERIPHERAL NERVOUS SYSTEM
BRAIN PERIPHERAL NERVES
X Olfactory bulbs | X [ Sciatic (cross- and longitudinal sections)
X Cerebral cortex X Tibial (cross- and longitudinal sections)
X Hippocampus X Common peroneal (longitudinal section)
X Basal ganglia X Sural (longitudinal section)
X Thalamus
X Hypothalamus
X Midbrain
X Cerebellum -
X Pons R
X || Medula oblongata R B
© SPINALCORD - .l . OTHER
ol o (Cross and longitudinal sections) :. | - g e
XI Cervical .~ - . it X Dorsal root ganglia (longitidinal éécﬁcns)
X ['eddacic . e X || Spinai nerve roots (longitudinal sections) .-
X Lumbar ' '
i
OTHER
X Gasserian ganglion
X Trigeminal nerves
———

1. Statistical analyses: Data were analyzed by the following statistical procedures:

p——

Parameter

Statistical test

WA\
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Body weight, food consumption, latency and errars per | Bartlett's test followed by ANOVA and Dunnett’s

tria] scores in behavioral tests, % mortality per litter (parametric) or Kruskal-Wailis and Dunn’s (non-
parametric)
‘ Variables with graded or count scores, such as litter Kruskal-Wallis and Dunn’s

size, # of trials to criterion in a behavioral test, or day a
developmental landmark appears.

Clinical observations Variance test for homogeneity of Binomial Distribution
Other proportion data
Motor activity . | Repeated measures ANOVA and Dunnett’s

[L>75% of the scores in an exposure group were tied Fishers Exact test -

2. Indices

a. Reproductive indjces: The féll(_)"\gving r‘g&prbductive indices were calculated from breeding
and parturition records of animals in the study:

Duratibn of gestation: Tune (i# dz@ysf,)‘ elapsed between _confirmed matingand the .. . .

 time (in days) the first pup was delivered

R Gestatioh, index:‘(ﬂlii’n.bér of rﬁfs with live offspring/number of pregnant rats) x 100 - .~ ;.

' biOffspring viability indjces: The following viability (survival) indices were calcglated-from RN

lactation records of litters in the study:

Viability index: (Number of live pups on PND 5 (preculling)/number of liveborn
pups on PND 1) x 100 -

Lactation index: (Number of live pups on PND 12 (preculling)/mumber of live pups
on PND 5 (posteulling)) x 100

Lactation index: (Number of live pups on PND 22/number of live pups on PND 12
(postenlling)) x 100

3. Historical control data: Summary historical (negative) control data for motor activity,
auditory startle, passive avoidance, water maze, sexual maturation, brain weights, and
morphometric measurements were provided.

4. Positive control data: Positive control data for neurobehavior and neuropathology were
presented in the study report, and are summarized in Attachment 3 to this DER. Most of the
positive control studies are unacceptable for use with the current study. None of the studies were
conducted within the last few years before the current study. The majority of the studies did not
utilize immature rats as test subjects. None of the studies that included motor activity assessment
used a 1-hour session with 10-minute blocks. Few of the studies included complete descriptions
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of the methods used or tables of individual data. None of the studies demonstrated the
laboratory’s ability to detect major functional neurotoxic endpoints using the observational
methods used in the current study.

II. RESULTS

A. PARENTAL ANIMALS

. and clinica] and functional o ations: No treatment-related deaths occurred.
One control dam was found dead on LD 21. The cause of death could not be determined. One
50 ppm dam was sacrificed on LD 1 because it had no surviving pups (7 stillbomn and one
cannibalized). Decreased food consumption and body weight were noted toward the end of
gestation in this animal. ; The duration of gestation for this dam was 24 days. Clinical signs,
such as cold to touch, pale extremities, and localized alopecia, were observed on LD 1. o

‘No treatment-related findings were obsérved in surviving animals during the conduct of detailed - - . - .
clinical observations. No treatment-related abnormal autonomic functions - were Teported inany -.. ... . .

sumption: Selected group mean body weights; hody weight 1 s con i,
... .-u&gins, and foad consumption values for pregnant or. nursing dams are summarized in Table 2; - . - .0
~ Body weéights were decreased (p<0.05) in the 500 ppm dams during GDs 2 through: 16 (14-6%). - -

..and in the 300 ppm dams during GDs 2 through 8, 12 and 14 (! 3-4%). Body weights contimed. -

"""t be lower (p<0.05) than controls in the 500 pprm dams during LDs 3 though.8:{1.4-6%) and"

sporadically until weaning (! 5-8%). Incidental decreases (p<0.05) in body weights were noted
in the 300 ppm dams on LD13 (4 5%) and in the 50 and 300 ppm dams on LD 22 (16%).
Decreases (p£0.05) in maternal body weight gain were noted in the 300 and 500 ppm dams
during GDs 0-6 (! 31-56%), and in the 500 ppm dams during LDs 1-4 (1 67%).

Food consumption was decreased (p<0.01) in the 300 and 500 ppm dams during GDs 0-6 (116-
30%) and GDs 0-21 (16-13%). Additionally, food consumption was decreased (p<0.01) in the
500 ppm dams during GDs 6-15 (18-10%) and LDs 4-7 (1 11%). Food efficiency was decreased
{(p<0.01) on GD 0-6 and 0-21 at 300 ppm (I 14% and 4%) and at 500 ppm (127% and 9%).

A dose response was evident in the significantly decreased maternal body weight gain and food
consumption values reported for early gestation (GD 0-6) at 300 and 500 ppm. Significant, dose-
related decreases in GD 0-6 relative food consumption suggest that the effects on body weight
gain were not solely due to palatability, but were adverse effects of treatment. During lactation,
only the decreased mean body weight gain and food consumption from LD 1-4 at 500 ppm were
considered to be treatment-related. All other statistically significant changes were of minimal
magnitude (i.e., <8%). Decreases of 30-33% in mean body weight gain for all treated groups
during the overall lactation petiod (LD 1-22) were not statistically significant and were not
judged to be unequivocally treatment-related.
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TABLE 2. Mean (+SD) maternal body weight and food consumption. *

- F

Observations/study Dose (ppm)
week .
Control 50 . 300 500
Mean body weight (g}
Gestation day 0 238.5£10.2 239.3+9.9 238.8+7.0 240.5+10.0
Gestation day 2 246.3£10.5 2482:11.7 2401+7.7% (13) 236.8£10.1** (14)
Gestation day 7 274.8+14.9 275.1%14.6 265.1x11.8* (14) 259.2£12.2%* (16)
Gestation day 21 407.9423.5 408.2=30.2 404.0+28.6 399.5+£22.8"
Mean weight gain (g)
Gestation days 0-6 28.127.4 28.849.8 19.557.2%* (131) | 12.4%10.3%* (156)
Gestation days §-21 169.42:19.3 169.2+24.3 165.7:25.8 158.54202
Mean food consumption ' Dol
{g/animal/day) O , :
Gestation days 0-6 23.0£1.8 23,024 19.3£2.5%% (1 16) 16.1£1.9%* (130)
Gestafion days 9-12 28.342.5 1 28.0+3.2 27.0+2.8 1 |0:25.952.7%.(18)
Gestation davs 0-21 27.1x1.9 27.0+£2.4 25.4£2.2%* (_16)5-:__ L2 T T4 (1_1}) _
J Mean relative food | S b
‘I consumption (g/kg/day) R R | Vo L e
|l Gestation days.0-6 - L4852 " . 0 90.537.8. 0 [ 78428.6%% (114}, | 66.4%T.4** (127
. Gestatibi days 0-21 89.543.4 89.2+£5.3 |- 85.5=4.4** (14)) |« 816536219
=}l Mean bady weight (g) R
Lactation day 1 293.8+18.6 295.4+21.1 286.6+16.5 - . 286.2+13.6
Lactation day 6 309.4+19.9 308.8+£20.6 303.0%17.5 295.5+17.8% (14)
Lactation day 22 350.7£17.6 330.6+31.2% (16) | 329.1423.2%* (16) | 324.0423.0**(l8)
Mean weight gain (g)
Lactation days 1-4 13.4+11.0 12.7+14.6 15.5+11.8 4.4+10.8* (167)
Lactation days 1-22 57.6£13.5 37.6+35.0 (135) 40.0£27.1 (131) 38.8+24.8 (133)
Mean food consumption
(g/animal/day} b
Lactation days 4-7 52.3=5.0 50.6+7.3 50.2+6.4 46.66.7** (111)
Lactation days 1-14 51.946.0 51.444.2 51.0+4.8 50.045.6

a Data obtained from Tables B4 through B8 and B10 on pages 91-99 in the study report.
b Maternal food consumption values were not calculated or reported for lactation days 14-22,

n=20-25

* Statistically different from control, p<0.05.
** Statistically different from control, p<0.01.

3. Test Substance Intake: Based on maternal food consumption, body weight and dietary
analyses, the doses expressed as mean daily mg test substance/kg body weight during the
gestation and lactation periods are presented in Table 3.
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TABLE 3. Mean maternal test substance intake (mg/kg body weight/day). *

¢ Kitled on LD I due to no surviving pups (7 stilibom, and 1 cannibalized).

Dose (ppm)
Period
50 300 500
" Gestation . L
Gestation days 0-21 4.410.3 25.6+1.3 40.8+1.8
' . Lactation’ g
Lactation days 1-14 8.240.6 _ 494436 82.8+6.7
a Data obtained from Tables Bl and B2, pages 87 and 88 in the study report.
4. Reproductive performance: Reproductive performance appeared to be unaffected by the
test substance (Table 4). hLoeSL
’ o )
 TABLE 4. Reproductive performance. * IR
‘:‘;" : ‘:. A:-. . ‘ I ) . ’ Dose (ppm) . . T .
= |- Observation- S EEE BEIECT P —— I
N 0 50 300 . 500 I
" Number mated 25 25 25 ol s )
< 3 B Neimber of litters 24 25 24 b g 28
|| Imercurrent deaths 1b lc o 0
Mean (£5D) gestation duration (days) 22.840.4 22.65:0.6 22.8+0.4 22.9+0.3
Incidence of dystocia . .0 0 | 0 0
& Data obtained from pages Table B12, page 101 in the study report.
b Died LD 21,

5. Maternal postmortem results: No treatment-related findings were noted at necropsy.
Moderate dilation of the kidney pelvis was observed in the 500 ppm dams (2/25 treated vs. 0/25
controls). This finding was considered not to be toxicologically important.

B. OFFSPRING

1. Viability and clipieal signs: Litter size and viability (survival) results from pups during
lactation are summarized in Table 5. No treatment-related findings were noted. Mean litter size
was not presented after litter standardization on PND 5.
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TABLE 5. Litter size and viability. .
M —————————

S —————————mi a——_—SS—————ss

Dose (ppm)
Observation
= _ S—ﬁoitm];: 50 300 __500
Total number born 351 349 340 338
Number born live , 346 349 336 337
Number stiltborn (# litters)® 5(3) 7(1) 103) 1(1)
Sex Ratio Day 1 (% o) 48.6214.8 50.8£11.9 50.9+13.2 52.613.3
Deaths Days 1-5 [#(%)]° 4(12) 5(1.4) 4(12) 4(1.2)
Deaths Days 5-12 [#] 0 2 2 2
Deaths Days 14-22 [#] 1 2 2 2
Mean litter size: .
Day 1 14.4£1.9 14.542.0 . 14.0£2.4 13.4+1.8
""" Day 5 € 142t1.8 14.442.0 138222 | 133419
Day 5 d 100£00 | 100500 | 99504 110002 |
B e = e
Live birth index ' NR . "NR - . L
7T Viability indexi (%) B X - T
" souns | Lactafionindex (PNDsS-12) || 100 | 9920, |
! igp ] - Y i )

77T Datd dbitdined from Table B13, pages 102 dnd 103 *in‘the Study réport. :
“:.oi. b Calculated by the reviewers from data presented in Table B22, pages 143150, -
. 1 ¢ Defore standardization (culling). ‘ : o ‘ )
“* d After standardization (culling). Mg b g
NR Not reported SR

Clinical observations in the F1 male 500 ppm animals included misaligned incisors (5/80 treated
vs. 0/80 controls) and chromodacryorrhea (5/80 treated vs.0/80 controls); these generally
occurred simultaneously in the same animals. Also at 50 and 300 ppm, one male in each group
was observed with both malaligned incisors and chromodacryorthea. The incidences of these
findings at 500 ppm were significantly different from controls (p< 0.01). Although they occurred
at relatively low incidences and were not observed until Week 10 postpartum, the possibility that
these findings are related to treatment (e.g., a latent expression of a developmental anomaly)
cannot be discounted. All other clinical signs noted appeared to be incidental and unrelated to
treatment.

2. Body weight: Offspring body weights were decreased (p<0.01) in both sexes at 300 and 500
ppm on PNDs 8-22 (15-15%; Table 6). No other treatment-related differences in pup body
weights were noted. '
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TABLE 6. Mean (+SD) pre-weaning pup body weights (g).°
Post-natal Dose (ppm)
Day
0 50 300 | s00 0 50 300 500
‘ 9 | I .
e 7.0£052 | 7.0:0.7 7.2£0.6 7.3:0.6 ‘I 6.650.5 | 6.6+0.7 6.7+0.5 6.8:0.6
54 10.5:0.9 | 106511 | 105213 | 103209 110210 | 10.1241.2 9.8+1.2 9.7+1.1
5¢ 103211 | 10.6¢L1 | 10.4+1.1 105411 [ 10.0£1.1 | 10.0+1.2 9.8+1.0 9.9:1.2
12 23.6+3.0 | 22.8+3.0 | 21.243.0%* | 20.623.1%% [122.533.0 | 21.723.0 | 204425+ | 19.623.5%+
(410) (113) (19) (413)
18 32145.5 | 33.443.9 | 27.843.5%* | 27.745.5%* § 31,0653 | 31.843.8 [ 26.7£3.8%* | 269454«
_ (413) (1149 (114) (i13)
227 433871 | 43.6:6.0 | 36.8:4.8¢ | 37.8:7.70 [ 41.8477 | 42,0563 $35.755.3%% | 357+7.0%
R 3 (115) (113) . | O] (115)

Data obtained from Tables B23, C3, and C7, pages 151154, 184, and 186 in the study report. Percent differences from
-._.} .. controf are presented parenthetically. ' ' Yo : T TP
b ‘Defore standardization (culting), - : S e
v il ,.Cal;iu;.imd by.the reviewers from ind_i'viduar ddta presented in Table B23, pages 151 through 154; statistical analysés were not
** Statistically different from conirol; p£0.0] : 5 : . Co L

s

ot

Offspring postweaning body weights were decreased {p<0.01) at 300 (1 5-15%) and 500 (! 4- SRR
13%) ppm (Table 7). Following the cessation of treatment, there was some recovery of body SRRt
weight, but mid- and high-dose offspring remained somewhat smaller than controls until

termination. Body weight change data {not shown) parallelled this pattern of effect. No other

treatment-related differences in body weights were noted.

TABLE 7. Mean (+SD) post-weaning pup body weights (2. '

Dose (ppm)
Post-
patal 0 50 300 560 1] 50 300 500
23 45.3+8.6 47.746.8 30.115.8%* 40.249 1%+ r44.3:1:8.3 454270 375504+ 38,428 5%+ 4ll
(115) (112) (15 (113)
37 138.4+15.4 | 139.5+18.5 | 124.0x14.9** | 124.0:19.6** || 121.6+15.3 | 120.5¢13.7 111.2£10.2%% | 111.4216.1**
| (110 (110) ‘9 {i8)
51 258.0622.8 | 261.2425.0 | 237.9x22.9%* | 23864304 (| 184.3221.3 182.4+17.3 | 174.315.9%+ | 176.3+22.4%
(18) (18) (15) (14
65 361.0=27.6 | 364.2431.8 | 335.2432.6%* | 3355234 4%+ |L234.4x:h2l.9 228.0421.6 | 223.0422 6%+ 227.3+23.1
i . ) (7 (15

a Data obtained from pages Tables C5 and C7, Pp. 184 and 186 in the study report. Y’;rcent d—iEerences from control are
presented parenthetically. * Statistically different from coatrol, ps0.05 ** Statistically different from control, p<0.01

3. Developmental landmarks
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a) Sexual materation: Sexual maturation data are presented in Table 8. Increased (p<0.05)
time to preputial separation was noted in the 300 and 500 ppm male pups when compared to
controls (48.2 days each treated vs. 46.7 days controls). In addition, time to vaginal opening was
delayed in the 500 ppm females (34.7 days treated vs. 33.4 days controls).

TABLE §. Mean (+SD) aﬁe of sexual maturation (days). * _
| Daose {(ppm)

P !

arameter 0 | 50 300 500
N (M/F) 57/59 55/59 58/60 58/59
Preputial separation (males) 46.7+2.6 47.3+2.5 48 242 6** 482432

334+16 33,7420 33.8+1.5 22 4+
& Data obtained from Table C13, page 192 in the study report. . R
" Statistically different from conirol, p<0.05 S R
' B Statisﬁca-llydiﬂ'erent from control, p<0.01 Cohmmee oL

b) Physical landmarks: Pupil cbnétﬁctibn 'waé"ﬁoted in all F1 rats tested on PND 21 (footnotes.. ., & (.
. --toTables C14 and C15, pages 193-233). . . e S e KT DALY

4. Behaviora] assessments - C Ty S _
) Functional observatienal battery: 'Detailed elinical observations revealed no treatment- e

related effects on autonomic funcﬁon ‘Tt "ij réiterated that the methods of assessment were not R
adequately described in the study report. o

b) Motor activity: Motor activity data are summarized in Tables 9a (males) and 9b (females)
and presented graphically in Attachment 1 to this DER. The mean number of total movements
and the mean time spent in movement (not shown) were comparable between treated pups and
controls at all assessment intervals. Coefficients of variation were 66-100% for PND 14,41-51%
for PND 18 and 21, and 11-14% for adult (PND 58-60) offspring. At each testing session, there
were some animals that did not move at all, and some that were continuously moving.

Habituation was not observed in subsession data on PND 14 or 18 (Attachment 1, Figures 4, 6, 8,
and 10). For control and 50 ppm groups, the maximum number of movements are always found
in the first subsession. For males and females at 300 and 500 ppm the number of movements is
increased after the first testing block (15-58%), remaining higher than baseline for 3 or 4
subsessions. No explanation is offered for this finding, which may be related to treatment.

Some habituation was evident in both male and female offspring on PND 22 (Attachment 1,
Figures 12 and 14). For PND 62 males and females, habituation was minimal for the number of
movements (Attachment 1, Figures 16 and 18). However, subsession data for the time spent in
movement demonstrated more definijtive habituation in both control and treated groups
(Attachment 1, Figures 17 and 19). On all of the testing days, individual motor activity data
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demonstrated some animals with little or no habituation.

TABLE 9a. Mean (£8.D.) Number of Movements (counts) during Motor Activity

Assessment in F1 Male Pups )

_— -

a Data obtained from Table F1, pages 382 throngh 389 in the study report. Coefficients o
in brackets, Percent differences from control are presented parenthetically. Within session
in italicized parentheses.

n=19.20

Postnatal day/ Dose (ppm)
Subsession
. 0 50 300 500
D12 1 2854280 | 3505348 2124362 | 3142330 ]
2 35.8£41.6 28.8+35.0 25.8+38.2 25.6:40.1
3 45.1244.6 31.6+36.1 26.4+39.6 21.4435.1
4 30.2£38.3 30.8232.9 29.2¢41,5 20.7432.3
5 18.8+28.0 31.4+334 29.4+36.7 23.0+32.6
6 2054346 - 23.0+31.9° 20.8+31.5 - 29.8+37.4
Total 178.9+178.6 [100] 180.7+164.9 152.8£191.6 , | . 152.0£176.4 (115) -
“PND I8 | 1 68.0236.1 095430 | 570382 | . 724=373 ]
2 69.4+33.8 6484470 T7.6£31.5 ;- 764£35.1 | .
3 6662436 70.8+44.2 84.645.1 | 88.0+35.0 (/22)
4 62.9+47.0 68.6+55.1 90.5+49.0 (158} 76.0+45.4
5. 51.2+51.7 64.3+47.5 74.8+53.7 69.6+48.7
6 4524492 . 52.5459.5 57.6£52.9 61.0£473
: Total { .363.3%1843{51] 391942379 | 44221834
[ PND 23 1 . 91.0s2577 932+23.6 |  93.642.60 824336 ..
2 5734402 50.9+28 4 69.7+35.8 6234416
3 56.3+36.8 53.0+38.3 53.0£37.5 56.8+43.4
4 © 53.4+40.9 39.2432.4 63.9+41.6 60.0+41.0
5 49.5+49.0 41.4+34.9 61.0:41.9 52.5x46.6
6 42.7+38.9 44.0+41.5 45.7+38.8 54.4 +42.6
Total 350.2+180.3 [51] 321.8+147.8 387.0£177.1 368.52219.0 (15)
f PND5E- T 135.1£11.8 128.5+12.5 134.0+15.0 129.8x182
| 60 2 141.6+14.5 134.7517.0 142.8215.5 131.6225.6
3 140,122 5 133.9+21.1 142.7£15.3 130.0+34.2
4 127.2+37.11 120.2+20.6 138.7+24.3 131.4429.8
5 133.8+26.9 110.2+43.9 132.5+20.6 112.4+51.8
6 120.3+39.2 116.4£33.3 108.0+43.3 99.7+60.8
Tatal 798.1+-89.9 [11 744,085 3 98,8+80.7 734.8+168.7(18)

f variance are presented
increases are presented

TABLE 9a. Mean (=S.D.) Number of Movements (counts) during Motor Activity

443.5d:195__s(';‘_22‘) ‘ oy
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a Data obtained from Tabie F1, pages 382 through 389 in the stu
in brackets. Percent differences from control are presented

italicized parentheses. n=19-20

¢) Auditory startle reflex habituation: Auditory startle data response are summarized in Table
10 and illustrated in Attachment 2 of this DER. Non-significant increases in mean peak

amplitude were observed during multiple testin

in adult females at 500 ppm.

Subsession (block) data demonstrated only minimal habituation at PND 23, but indicate evidence

YRC 2894 (THIACLOPRID)/014019 OPPTS 870.6300/ OECD 426
Assessment in F1 Female Pups * -
Subsession I 0 50 300 500
PND 14 [ 1 T 678418 432 44.06 35.0438.1 3764349
2 | 59.6+417 47.2+43.2 39.8+35.8 47.8£52.5
3 I 53.8:44.6 46.0+43.6 32.9+39.3 45.6158.2
4 n 46.4139.5 44.4+43.9 34,7+36.9 55.4458.6
5 37.0+32.0 49.0+48.8 32.6£38.0 48.5+52.4
6 38.8+43.9 44.4+48.2 33.0+37.2 442 £5272
Total 303.6+199.0 [66] | . 274.42221.5 207.8+189.8 279.0+285.5 (18)
FPND 18 | 1 0942369 | 1108%20.16 |  77.05310 84.0438.7
2 | 93.8+34.6.. . | .. 98.4+45.7 - 97.8+34 4 89.0+34.2
3 91.6+41.1. .88.3#51.7. | 100.0+38.8 (730} 93.5£39.4
4 90.2+50.2 ° | 95.6+49.3" 84.6+48.5 1 96.4+42.9 (113)
5 . 82.7+453.8 .. | 146%55.1. .. 84.2+60.1 90.8+42.2
6 . 7564602, 0| .7524554 ] - 68.3+482 64.0:53.9
_ v p-Total . 533.24212.9[41]..]. " 543.0+2423 . 511.8+198.9
APND23 T F 105.6£24.2 .. 102.8128.4° 96.5£35.7 10324276
SV I 87.12417 _ | 71.04413 74.3+35 4 73.0843.7
43 | e02+dsn.. 63.6+48.6 52.6+28.3 62.2+41,7
14 . 6582434 - 53.5+46.3 60.3+35.9 63.9+36.5
5 . 66.9:46.5 51.4+48.8 65.0£42.7 76.2%43.5
6 59.4+38.7 54.1+49.5 63.4£38.4 69.0 £42.0
Total 455.2=194.6 [43) 396.4£219.5 412,0£159.8 447.6+183.9 (12)
FPND 8- [ 1 140.6:11.2 137.2£17.8 139.6152 136.2+12.3
60 2 144.4:+11.6 147.4+18.6 143.4+14.2 142.2+18.0
3 150.6215.7 142.8+12.8 141.9422.6 142.8+16.9
4 149.1+23 8 136.6+23.3 145.8+28.6 144.8+20.6
5 125.8+54.1 112.7+48.3 139.0+25.4 129.5:29.4
6 113.4+53.8 113.0+48.9 136.6+30.9 114.6£51.0
Toal || 8238116914 789.6+93.5 846.2+4103.0 _810.0:89.1 ()

dy report. Coefficients of variance are presented

of habituation in adult offspring (Attachment 2, Figures 20-23).

parenthetically. Within session increases are presented in

g blocks in adult males at 300 and 500 ppm and

_—‘
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TABLE 10. AuditoT Startle Reflex Peak Amplitude Data (mean S.D.). ° _
Block Dose (ppm)

_P " 0 50 300 500
h‘ S R AR .. Mélegir-‘,:;: :: N ',.ﬂ:‘:rz— P N
PND23 ] 1 10.52+822 10.49%6.67 5.07£5.15 10.4925.60
2 7.73£5.48 6.90+4.41 6.66+5.28 7.2944.53
3 5.954.70 5.76+3.89 5.85+4.77 6.68£4.75
4 6.33£3.81 6.39::3.84 4.90+2.85 6.695.39
5 | 7.05:4.86 5.863.97 5.3944.02 6.32+6.94
Mean || 7.52+4.72 [63] 7.074.13 6.39+3.91 7.49+4.64
A (1-5) 347 . 4.63 3.68 4.17
DND 59- [ 1 ||| 542603631 | 323053376 | 2365 () | 5655300
129.88+18.29 - | - 32.71325.02 | 34.78£3256(116) | 42.84129.03 (143)
;194311946 . | .29.40:22.48 | 31.94:3136(164) | 29.39£25.78 (151)
142951093 - ) 26352018 | 23.2429.12(162) | 22.87+18.41(160)
20.50+14.99 | 25.80+20.99. | 23.46+22.70 (13) | 23.66£15.48 (115)
127.69£1545 [56] | ©33.32£21.86 .| 37.14£33.79 (138) || 35.14:17.10 (127),
RN Sy B |
36T U260 o 4886 33090
10.72£718 | 10452896 | 0012800 |
'8.71+5.98 7.58+5.43 6.11£6.37 . :
7.75+6.35 7.1146.29 5.10+3.84 7.96:7.82 -
8.42£7.78 8.76£7.23 4.86+3.53 10.09+8.77
. 9.35+9.55 9.9547.00 6.25+4.53 10.5411.38
Mean u 8.99+6.76 [75] 8.76+5.82 6.26+4.73 10.06:8.56
a(1-5) I 1.37 0.50 2.76 1.58
PNDS9- [ 1 01522465 | 360842603 | 300650080 | 448IL3065( 15 |
61 2 22.12+15.74 19.18+17.98 21.88+21.92 31.28£32.10 (141)
3 17.3615.04 16.04+16.21 11.74£10.35 20.5322.74 (118)
4 14.65+10.67 12.62¢11.07 17.07221.7] 19.89:24.15 (136)
5 18.2122.18 12.3010.25 9.52+8.45 (148) | 11.47£11.17(:37)
Mean || 2230+1521[68] | 19.24%13.75 | 18.86+14.26 (115) | 25.60+20.90 (115)
4 (1-5) 20.94 3.7 24.54 1 3.36

———— —
a Data obtained from Table F2, pages 390 and 391 in the study report. Coefficients of variance are presented in
brackets. Percent differences from control are presented parenthetically.

n=16-20

d) Learning and memory testing: The results of passive avoidance and water maze testing for
cognitive function are summarized in Tables 11 and 12, respectively. Dose related increases in

Trial 2 latency for the first testing session were observed for treated females, statistically
significantly for 300 and 500 ppm females (p<0.05 and p=<0.01, respectively) on PND 23.25.

N

WA
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A non-significant increase (36%) was seen in males at 500 ppm. Increases in Trial 1 latencies
were also seen in this session (57-98%) at 500 ppm demonstrating slower responses prior to the )
conditioning trial. Although there was no significant decrease in mean latencies for Trial
1/Session2, there was a decrease in all treated groups in the number of rats with latencies of 60
seconds (maximum trial time) on that trial (7-§ controls vs. 1-4 treated), suggesting a decrease in

retention for treated tats,

TABLE 11. Passive avoidance performance (meanxS.D.). *
T—I_u_"-"_
“ Dose (ppm)

Session/Parameter " o < 300 s00
Session } Trials to criterion 4.3+1.2 5.0£2.8 4.2+1.0 3.9+1.3 .
PND 23-25 | "Latency trial 1 (sec) 8.2+7.4- 7.8£5.2 112411, 16.2£15.9 - |} -
Litency trial 2 (sec) = - 3284221 - | 27.04228 32.9+19,7 44.6£19.5- [ -
' Fajledtolearn . - ¢ Qe 1 BL IRY
.Session 2. . | Trials to criterion .. 3.0+0.8 3.0+0.5 33511 3.040.5 .

3144263 -

1854138 - -

C 24.3421.5 Sy

{83092 ey vl Teeg T

L Females _

18564 T T

JSession | " | Trials to criterion___ 14819 | “4iz07 S MK
PND23-25 ™ atency trial 1 (sec) 10287 10.9+9.6 L0450 16061450 L
- Latency trial 2 (sec) 29.2422.5 33.8423.3 |- 43.321.9% - [ s16u1470%% ||
T 17 Failed 10 learn 0 5 R o T
“IF Session2 |~ Trials to criterion 2.80.7 3.1:0.8 30507 o b 31504
LEND 30-32 | T atency rial 1 (sec 27.2426.2 20 8+20.4 2662219 |- 23.6:20.0

a Data extracted from Table 363, page 363 of the study report.

n=19-20

NR Not reported

* Statistically different from control, p<0.05
¥* Statistically different from control, p=0.01
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No differences from control were observed among treated groups in water maze testing of adult
offspring; however, the lack of Session 1/Trial 1 latency data limits evaluation of these data.

TABLE 12. Water maze performance (mean + S.D.). *

Dose (ppm)
Session/Parameter L 0 50 300 500
Session 1 Latency trial 1 (sec) NR NR NR NR
PND 59-63 [ Latency trial 2 (sec) 21.6=16.1 13.4+8.7 16.8+8 .4 14.318.4
Trials to critericen 9.0+3.0 8.842.8 9.8=29 9.6£2.6
Errors per trial 0.49+0.43 0.40=0.26 0.56£0.37 0.44+0.16
. .. ) Failedtolearn 2 1 2 o
Session'z -_ | Latency trial T (sec) | . || | 8.744.3 10.95.6 111258 - | 120897 .}~ .
PND 66-70 | ‘Trials 1o criterion .~ ~'ff  6.0¢17 7.042.4 86425 )L ssky T
| :Erorspertrial .. - [l (005008 | 0.1340.13 | 0.12+0.15 . Qlax02s Jf .
. |.; Latency trial 1 (sec) .o NR | NR. L LOTNRL )
; Latency trial 2 (sec) - 13, . J2846.3 ¢ ) 1274780 160290, [
| Trials to criterion  * I 108431 | 88430 193426 | 106232 .|
", Errors per trial 0.49+0.19 | 036014 - | 0382015 | 0462031
o] Failed to learn 1 LA e R
_Session 2 Latency trial 1 (sec) 14.5+10.8 113244 ° 1" 134497 | 14.9:80
'PND 66-70 | "Trials to criterion 7.142.8 9.3+42 " | 8537 7.7+2.8
Errors per trial 0.14+0.14 0.2840.29 0224022 0.15+0.17

a Data obtained from Table E2, page 364 in the study report.
n = 16-20; values for rats who failed to leam during session 1 were not included in means for session 2.

5. Postmortem results

a) Brain weights: Mean brain weight data arc presented in Table 13. Absolute brain weights
were comparable between treated animals and controls on day 12 and at study termination.
Increased (p<0.01) brain-to-body weight ratios were noted in the males and females on PND 12
(110-12%). Decreased (p<0.01) terminal body weights were also noted in these animals (113-
14%).
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TABLE 13. Mean (+SD) brain weights. "

Dose¢ (ppm)
Parameter
0 50 300 500 1!
Day 12
Terminal body weight (g) I 237231 225433 21.6+3.2% (19) | 20.3:3.2%* (114)
Brain weight (g) | 1.31x0.08 1.28+0.08 1.27+0.12 12740.14

Brain-to-body weight ratio (%) || 5.640+0.577 | 5.792:0.632 | 5.97220 508 6.314x0.581%* ([12)

Termination (PND 68-79)

Terminal body weight () 420.3+58.8 421.9+37.9 398.1+52.1 381.6x21.1
Brain weight (g) 2.30+0.10 2.25+0.08 2.27+0.12 2.20+0.12
I Brain-to-body weight ratio (%) || 0.558%0.087 | 0.53540.034 0.577+0.071 [ . ..-0.5770.024
- ] ' - Femiles -
b ' Day 12 A
st sl Termtinal bedy weight (g) - [ 224529 “T 21929 20.632.9- 0| - 19.4%3:6%% (113). - ||
oo [ Brainweight@® N 1282008 ] 1250008 | 1.26:0.08 [ T 2540.04 SR
- Brafa-to-body weight ratio (%) || 5.769+0.553_ | 577620559 | 6.11220.520 J) 836120550 (10y | T

' T L Tefiningtion (PND68:79) © - - R
"l Terminal body weight (g) 269.5235.5 <1< 244:9+16:5 | 25392262 - |1, 25404389
i Erain‘weight(g) - 2124008 | 2054042~ | - 2.0620.12 | . 2005000
e ff 7 o (% 0z L 0.79420,077

a Data obtained from Tables D1 and D2, pages 352 and 353 and Tables G1 and G2 on pages 473 and 474 in the
study report.
n =20 on Day 12; n=10 upon study termination
* Statistically different from control, p<0.05
** Statistically different from control, ps0.01

- b) Neuropathology

1) Macroscopic examination: No treatment-related findings weré observed at necropsy of PND
12 or adult offspring

2) Microscopic examination: No treatment-related findings were noted in the qualitative
histopathological evaluation of nervous system tissues for PND 12 pups or adult offspring at
study termination. No abnormal histopathological findings were observed in PND 12 pups.
Findings in treated adult offspring at termination consisted of minima) neuron vacuolation in the
dorsal root ganglia of 1/10 males (0/10 control males), minjmal myelin sheath swelling of the
cervical and thoracic spinal cord in 1/10 females (1/10 controls), and minimal nerve fiber/myelin
degeneration of the tibial nerve in 1/10 females (0/10 controls) and of the peroneal/sural! nerve in
1/10 females (0/10 controls). The pathologist considered these findings to be within normal
background incidences for rats of this age. . '
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3) Microscopic examination:

offspring, significant (p<0.05) differences from control we
(14%) and corpus callosum (1 14%) for 500 ppm males,

Morphometric data are summarized in Table 14. In PND 12
re observed in the corpus striatum
Additionally, at study termination, the

corpus striatum (! 4%) and hippocampal dentate gyrus (1 5%) were significantly smaller (p<0.05)

in the 500 ppm males as compared to contro] values. Non-signifi
callosum measures were also observed in 500 ppm females at PN
measures in 500 ppm females at termination. These patterns of
interpretation of the findings as being adverse effects of treatm
870.6300, further evaluation of brain morphometry at the mid-

establish a definitive NOAEL for these findings.

Table 14. Mean (SD) morphometric data for F, rats *

cant decreases in corpus

D 12, and in corpus striatum
response support the
ent. In accordance with OPPTS
dose is required, in order to

L6025 [

Dose (ppm)
1 Parameter ¢ 50 _300 500 | 0 il 50 ; ?O{.}. 500
| ‘ ’ CoMaes T T remgles
PND 12 (subset 1) A R
‘4 Cerebrum (mm) 12.9035 - INA [NAT .. 13,040.58 128£03 | NA.[NA | 1294031
[ Cotebellom mm) | 6.020.33 [N [NA | 605050 631018 || NA | NA
- - Frota Cortex (um) | 1494284.6 |NAJNA |- 15212084 1560:80.0% | N4, {NA)- 15602721
-« -~ Parietal- Cortex (zm) | 16682777 | hia NA [ 1636e732. . ] 17014708 i NA INA| 16955725
|| Corpus Striatum (um) | 22864690 [NA- NA |"2205494.1* (14) 2265¢672.5 | NA |Na | 2253286.5
Corpus Callosum (um) | 2934374 |NAYNA| 2554443 % (i14) |7 2785339 | NA [NA| 269:26.8
Hippocampal Gyrus | 1110444.7 [NA [NA'f 1101664 | 11372780 | NA |NA| 11132865
(um)
Cerebellum Height (fm) | 3840+178.9 |NA [NA | 381022518 3810:174.9 | NA |Na | 3882:263.9
Ext. Germinal Layer | 35¢42 |NA |NA 34437 33£25 [ NA |NA| 324285
(um)
Termination (subset 4)
Cerebrum (mm) 1624038 [NA[NA|  163:038 1624052 [ NA [NA| 1592031
Cerebellum (mm) 8.1£0.30 |NA |NA 8.040.53 8.0:035 | NA |NA| 7.62045
Frontal Cortex (um) | 1890+78.7 |NA |NA| 18962562 1791447.0 | NA |NA | 18272427
Parietal Cortex (um) | 19202694 |NA[NA| 19232624 1824+580 | Na |NA| 1869740
Corpus Striatum (um) | 31562947 |NA [NA |3018£116.8%* (14)| 30842110.3 | NA |NA 3012493.0
Corpus Callosum (um) | 3042349 |NA[NA| 302440 256342 | NA |NA| 2551342
Hippoc?mp;zl Gyrus | 1659+82.5 |NA INA | 157875.1% (15) | 145855.1 | NA |NA | 14912975
pm
Cerebellum Height (um) | 538243335 [NA [NA| 53042549 | 521421310 | NA |NA| 513022005

a Data obtained from Appendix O,

n=10

NA Not applicable; not measured.
* Statistically different from control, p<0.05.
** Statistically different from control, p<0.01.

pages 738 and 788 in the study report.

20
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IT1. DISCUSSION and CONCLUSIONS

A. INVESTIGATORS' CONCLUSIONS: Administration of YRC 2894 (Thiacloprid) in the

diet resulted in decreased maternal body weights at 300 and 500 ppm. In the offspring, test
substance administration resulted in decreased body weights and body weight gains, delayed
sexual maturation, decreased food consumption, decreased terminal body weights on PND 12,
and increased relative brain weights on PND 12. No evidence of developmental neurotoxicity
was observed. The NOAEL was 50 ppm.

B. REVIEWER COMMENTS

1. PARENTAYL ANIMALS: There were no treatment-related effects on maternal survival,

. clinical or functional observations, reproductive function, or gross pathology at any dietary level.

e Treatment-relatéd decreases (p<0.05) in maternal body weight gain-were observed in the 300 and
oo 5500 ppm.dams during GDs 0-6 (! 31-56%), and in the 500 ppm dams during LDs.1-4 (| 67%)..

.~ Treatment-relateéd decreases in food ¢onsumption (ps .01} were also-noted in:the 300 and 500 T
s phm daris during GDs 0-6 ( | 1_6;-'3Q%}.fand:i.p",th_‘e.‘SﬂO“p;prq‘damsduring LDA-T(ll%)e o0 o e,

- -, Significant decreases (p< 0.01) in-relative food. consumption were also observedionGD.O-6at- . ... .o o
21,300 (£14%) and 500 ppm (127%), and suppért the conclusion tha the effects on body weight . - .~ » =1
gain in early gestation were not 5olely. rélated to palatability. - IR Tl o L

The maternal LOAEL is 300 ppm (256 mg/kg/day); based on decreased body weight gain

and food consumption during éarly gestation {GD 0:6). The maternal NOAEL is 50 ppm
(4.4 mg/kg/day). R

2. Offspring:

Offspring survival, assessments of autonomic function, water maze, brain weights, and
qualitative histopathology were unaffected by treatment. Increased incidences (p<0.01) of
malaligned incisors and chromodacryorthea were observed at postpartum week 10 in 500 ppm
offspring. These findings were considered to be treatment-related, perhaps a latent expression of
a developmental anomaly.

As described above, there was suggestive evidence of treatment related changes in motor activity
and auditory startle evaluations at 300 and 500 ppm.

Passive avoidance testing revealed significant increases in Trial 2 latency for the first testing
session in 300 and 500 ppm females (p<0.05 and p<0.01, respectively) in weanling offspring.
Also at these doses, examination of the individual data indicated some slowing of responses, and
suggested an adverse effect on retention of behaviors learned in Session 1.

Pre-weaning body weights were decreased (p<0.01) in both sexes at 300 and 500 ppm on PNDs
8-22 (15-15%). In addition, postweaning body weights were decreased (p<0.01) at 300 (! 5-

2K




-7+ Thisstudy is classified acceptable/monguideline;and does not satisfy the guideline requirement - - TSt
% fora developmental neurd;dxi(:itﬁsﬁudy-in,'raté';(OBPTSr8?9.6300, §83-6); OECD 426 (draft).. .. ..
t » This studyican be upgraded following the’ subrhission:of acceptable morphometric.histopathology-.© .

* data to establish a definitive NOA‘EE-fOL; alterations in brain development, - procedurat - ERE T
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15%) and 500 (14-13%) ppm. Increased (p<0.05) time to preputial separation was noted in the
300 and 500 ppm male pups when compared to controls (48.2 davs each treated vs. 46.7 days
controls). In addition, time to vaginal opening was delayed in the 500 ppm females (34.7 days
treated vs. 33.4 days controls).

The corpus striatum (1 4%) and corpus callosum (! 14%) were smailer (p<0.05) in the 500 ppm
males when compared to controls on PND 12. Additionally, at study termination, the corpus
striatum (1 4%) and dentate gyrus () 5%) were smaller (p<0.05) in the 500 ppm males when
compared to controls. Non-significant decreases were also noted in fernales for corpus callosum
measures at PND 12 and for corpus callosum measures at tetmination, supporting the position
that the effects in males are related to treatment. A definitive NOAEL was not established for
these findings. ‘

The offspring LOAEL is tentatively set at 300 ppm (25.6 mg/kg/day), based on decreased

" preweaning and postweaning body weights in botl sexes and delayed sexual maturation in
v+ the malés, and altered performance in passive aypidance testing. The tentative.offspring

NOAEL is 50 ppm (4.4 mg/kg/day). SRR

information for functional observation assessinents, and adequate positive control data.
' I l i ' s :}:.tr{‘i"}'ﬁ'x-‘. B b ’

C. STUDY DEFICIENCIES; -

- The method used for the evaluation of functional behavior was not adequately described
in the text of the report. The procedures used were not described, including whether the
same technicians were used throughout testing, where the testing was done (including
whether the animals were removed from the cage), what the environmental conditions
were (¢.g., noise level, etc.), whether scoring criteria were used for the measured
parameters, or the duration of the observation period for open field observations,

— During the period of 10/23/00 to 12/22/00, the humidity in the animal room was outside
the targeted range of 30-70% on numerous occasions. There were 7 incidences of >70%
humidity, 270 incidences of <30% humidity,

- The lack of habituation of motor activity for the adult rats should be explained.

- Session 1/Trial 1 latency data should be reported for water maze testing. Additionally,
more complete reporting of individual learning and memory test results would facilitate
the interpretation of these data.

- The termination of adult offspring (subset 4) was conducted on PND 68-79. An
explanation for this wide range of ages at termination (i.e., a span of 11 days) should be
provided.

- Measurements were made bilaterally for a number of areas of the brain in both PND 12
and adult offspring (see report pages 728 and 779), but only the mean values were
reported. Values for linear brain measurements that were recorded, but not included in

D B N SRR SR PR
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the current report, should be submitted.

- Treatment-related alterations in brain morphometry were observed at the high-dose (500
ppm). A step-down evaluation of these findings in lower dose group(s) was not
performed. Further evaluation of brain morphometry at the mid- and/or low-dose levels
is required, in order to establish a definitive NOAEL. for treatment-related findings at 500

ppm.
- Acceptable positive control data were not provided.
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Attachment 1 - Motor Activity Data
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From MRID 45516601, pages 66 and 68.
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Attachment ! - Motor Activity Data - continued

MOTOR ACTIVITY - DAY 18 FOSTEARTUM
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From MRID
. 45516601, pages 70 and 72.
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Attachment 1 - Motor Activity Data - continued

MOTOR ACTIVITY - DAY 22 POSTPARTUM
F1 GENERATION MALE RATS - SUBSET 3
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From MRID 45516601, pages 74 and 76.

Attachment 1 - Motor Activity Data - continued
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From MRID 45516601, pages 78 and 80.
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Attachment 1 - Motor Activity Data - continued

_ MOTOR AGTIVITY - ADULT
F1 GENERATION MALE RATS - SUBSET 3
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From MRID 45516601, pages 79 and 81.
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Attachment 2 - Auditory Startle Habituation Data

AUDITORY STARTLE HABITUATION - DAY 23 POSTPARTUM
F1 GENERATION MALE RATS - SUBSET 3
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From MRID 45516601, pages 82-83.

Attachment 2 - Auditory Startle Habituation Data - continued
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AUDITORY STARTLE HABITUATION - ADULT
F1 GENERATION MALE RATS . SUBSET 3

Figure 22
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From MRID
45516601, pages 84-85.

Aftachment 3 - Positive Control Data
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The following positive control data were provided in the study report (pp.615-714),

Foss, I and E. Lochry (1 991) The assessment of motor activity in neonatal and adult rodents
using passive infrared sensors. Argus Research Laboratories, Inc., 905 Sheehy Drive, Building
A, Horsham, Pennsylvania 19044-1297. Poster presented at the 12 annuai meeting of the
American College of Toxicology; Savannah, Georgia; October, 1991. This study used passive
infrared sensors to monitor motor activity of untreated aduit rats, untreated adult mice, and
neonatal rats on postnatal days 13, 17, 21, and 58-59. The positive control substances d-
Amphetamine and chlorpromazine were evaluated in rats at approximately postnatal day 60, and
the positive control substances acrylamide, IDPN, carbaryl, DDT, and triadimefon were
evaluated in adult rats. Test sessions with positive control substances were 90-115 minutes in
duration and comprised of 5-minute blocks.

Foss, I. and E. Riley (1 989) Elicitation and modification of the acoustic startle reflex in animals
prenatally exposed to cocaine. Journal citation illegible. This study was conducted using
different equipment than that used in the current study and is not acceptable foy use as positive
control data for the current study. Coee :

Foss, J., E. Lochry, and A, Hoberman (1990) Automated monitoring systems.for:motor activity
and auditory startle applicable for both developmental and adult neurotoxicity studies: Poster ‘,
presented at the 8" Internationa) Neurotoxicity Conference; Little Rock, Arkansas;Ociober, . -
1990. Motor activity was assessed on postnatal days 13, 17, 21, and 60, using simiar equipment -
to that used in the current study; however, the test session was 1.5 hours long and comprised of
S-minute blocks, while the current study used 1 hour test sessions comprised of 10-minute
blocks. Auditory startle habituation was dssessed on postnatal days 22 and 60, using similar
equipment and methods to those used in the current study.

Lochry, E. and E. Riley (1 980) Retention of passive avoidance and T-maze escape in rats
exposed to alcohol prenatally. Neurobehavioral Toxicology 2:107-115. Thig study used
different equipment than that used in the current study to assess passive avoidance and learning
acquisition and retention and is not acceptable for use as positive control data,

study was conducted using different equipment than that used in the current study and is not
acceptable for use as positive control data for the current study.

Garman, R.H. ( 1996) Neuropathology validation report. Consultants in Veterinary Pathology,

<&
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P.O. Box 68, Murrysville, PA 15668, Unpublished. Validation included a brief description of the
consulting neuropathologist’s credentials, experience, and publications.

Garman, R.H. (1993) Neuropathology validation report. Consultants in Veterinary Pathology,
P.O. Box 68, Murrysville, PA 15668, Unpublished. Validation included a brief description of the
consulting neuropathologist’s credentials, experience, and publications, and presented illustrated
descriptions of a variety of neuropathological lesions of the central and peripheral nervous
systems in adult rats.

Garman R.H. (1996) Neurotoxicity evaluation of positive control substances in Crl:CD® BR
VAF/Plus® rats. Argus Research Laboratories, Inc., 905 Sheehy Drive, Building A, Horsham,
Pennsylvania 19044-1297, Laboratory project number 012-058. Unpublished. This study used
motor activity assessment, auditory startle habituation, and neurohistological examination to
evaluate the positive control substances acrylamide, trimethyltin chloride, or MK-801. Motor
activity assessment was conducted using similar equipment to that used in the current study;
“however, sessions were 1.5 hours in duration and:comprised of 5 minute blocks, while the
current study used I-hour sessions comprised of 10-minute blocks. Auditory startle habituation
testing was conducted using similar equipment and methods as those used in the current study. -
Lo ‘Similar processing and staining methods:were used, and the positive control.study evaluated the T
s “same brain sections for neuropathology as those-evaluated in the F, adults in.the current study. ©,. o

~Garman, R.H. (1998) Morphometric measurement validation study comparing day 10 and day12.1.. .
~ pups. Argus Research Laborateries, Inc.; 905 Sheehy Drive, Building A, Horsham, Pennsylvania.
19044-1297. Unpublished. This study compared 9 different morphometric measurements . . - .
between 10 and 12 day old pups. . The brains were measured grossly and sectioned similarly to- .
those of the PND 12 pups used:in the current study. It was concluded that increases in the
thickness of the frontal cortex, height of the cerebellar cortex, and cross-sectional width of the
caudate-putamen correlated best with brain maturation between PND 10 and 12. Only the
previous two of these three measurements were used in the current study, which aiso included
measurement of the dentate gyrus of the hippocampus.

Foss, J., A. Hoberman, and M. Christian (1992) Developmental neurotoxicity evaluation of lead
nitrate in in Crl:CD® BR VAF/Plus® rats, Argus Research Laboratories, Inc., 905 Sheehy Drive,
Building A, Horsham, Pennsylvania 19044-1297. Poster presented at the Annual Meeting of the
Society of Toxicology; Seattle, Washington; February 1992. Motor activity assessment was
conducted using similar equipment to that used in the current study; however, the test sessjon
was comprised of 5-minute blocks, while the current study used 10-minute blocks. The
equipment and methods used for auditory startle habituarion, passive avoidance, and water maze
testing were similar to those used in the current study, however no effects of treatment were
detected.
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