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STUDY TYPE: Developmental Neurotox1c1ty Study - rat §83-6; OPPTS 870.6300
DP BARCODE: D229252 ‘ SUBMISSION CODE: S510660
P.C. CODE: 041402 . TOX CHEMICAL NO.: 444
TEST MATERIAL (PURITY): none; diet restriction \)\ '

" CHEMICAL: S-ethyl hexahydro-lH-azepme-l-carbothxoate
SYNONYMS: Ordram

] IA[IQ[\_I Allen, S. L. (1995). Molmate Developmental Neurotoxunty Study in Rats Using Diet Restncnon
ZENECA Central Toxxcology Laboratory, Alderley Park, Macclesfield, Cheshire, UK. Laboratory

Project ID Study NO. RR0638/F0 and RRO0638/F1, December 1, 1995. MRID 44064705.
Unpublished. _ :

SPONSOR: Zeneca Ag Products

EXECHII_ESLlMMA_&X This'was a specxal developmental neurotoxlcxty study (MRID 44064705) , designed
to generate historical control data for several endpoints in the Alpk:APfSD rats. Three dosing regimens [control diet
ad libitum plus daily gavage of stenle water, ad libitum diet for 6 hours [meal-fed] 80% restriction] were compared
to control diet ad libitum. Thirty female Alpk:APfSD rats/dietary regimen were administered thelr diet from
gestation day 2 through lactation day 1.

FO Segment Survxval and chmcal signs were comparable among the groups Dally gavage during pregnancy and
lactation had no apparent adverse effects on clinical signs, body weight, food consumption, or reproductive
performance, and the resultant pups were indistinguishable from pups of untreated control rats. Both means of
dietary restriction [meal fed and 80% restriction] resulted in decreased dam body weights [85%-89% of control]
" and body-weight gains [overall 60% and 75% of control, respectively] during gestation, with the meal-fed dams
~ displaying the largest dectease. Neither the number of pups born nor pup body weight at birth was affected by
dietary restriction, but the meal-fed group displayed the lowest percentage of litters with all pups born live [79%
- vs 92%-100%]. In the meal-fed group, a slightly smaller litter size [11.3 vs 12.3] and a slightly lower mean pup body
weight [5.2 vs 5.5 grams], which resulted in a statistically sngmﬁcant decrease i m total litter wexght [58 5 vs 66.6
grams], was observed compared to the control diet group.
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- F1 Segment Day 12 body weights of the pups were decreased [82%-84% of the control] for both sexes in the meal-
fed and 80% restriction diet groups compared to the control diet group, but both groups and sexes displayed
comparable body weights to the control group by study end, having had access to feed ad libitum from day 12 posr
partum. Another difference observed among the groups was a shortening of the time to vaginal opening, which
occurred in the meal-fed and 80% restriction groups compared to the control diet group. Female pups in theé meal-
fed group displayed a statistically-significant decrease in brain weight compared to the control diet group females
on day 63. There was no clear or consistent difference observed among the groups in any of the neurotoxicity
parameters monitored [motor activity, learning and memory tests, auditory startle test], and brain length/widtil
measurements were comparable among the groups. :

Findings include (a) a shorténing of the time to vaginal opening in the female offspring of the dams on both

the 80% restriction and the meal-fed dietary regimens, and (b) decreased brain weight in the female offspring
of the meal-fed dams at day 63 post partum. :

This developmental neurotoxicity study in the Alpk:APSD rat is classified acceptable/guideline. It was performed
to (1) generate historical control data on the Alpk:APfSD rat, (2) assess the effect of daily oral gavage on pregnant
female rats during the intervals of gestation days 7-29 and lactation days 1-11, (3) assess the effects of dietary
restriction in the form of (a) an.80% restricted diet and (b) meal fed during a 6-hour period, and (4) demonstrate the
testing facility’s competence in evaluating effects in neonatal rats. It also satisfies the guideline requirernent for a
developmental neurotoxicity study (OPPTS 870.6300) in the rat. : '

COMPLIANCE: Signed and dated GLP, .Quality Assurance, Data Confidentiality, and F_laégi_ng statements were
- provided. : : . '
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MATERIALS AND METHODS
MATERIALS
[est Material: none; assessing effects of diet restriction

Test animals: Species: rat

Strain: Alpk:APfSD

Age at mating: =11 weeks of age
Weight at mating: 211-302 g on arrival
Source: ‘Barriered Animal Breeding Unit, Biological Services Sectlon Alderley Park, Macclesfield,
Cheshire, UK

Housing: mated females were housed in individually cages on mult:lple rat racks. From gestation day 15 until
litters were weaned, the dams were provided with solid cage floors and bedding material.

Diet: stock CT1 diet supplied by Special Diet Services Limited, Stepﬁeld, Witham, Essex, UK ad_mmnm
[except for restricted group]

Water: mains water by automatic system ad_hhm;m
Environmental conditions: standard laboratory

Acclimation period: females were from laboratory breeding unit; 16 females supplxed on each of s;ven days
plus 8 fémales on the 8"' day, over an 18-day period. ,

S }

In_hie_tmtmem_dms September 1993 to December 1993.

Mating: Virgin female rats were paired overnight [at Breeding Umt] with males of the same strain. Vaginal
smears were taken the following moming. The day when spermatozoa were detected was designated day

1 of gestation, and the female was dehvered to the expenmental unit on that day

AmmaLass_lgnmenLand_dgjmg There were thirty rephcates [randomnzed blocks] each containing one rat

~ from each group. Cages within each replicate were assigned to one s of four groups using computer-generated,

random number permutations. Each rat was allocated randomly to a cage within the replicate. There was no
statement as to whether any females that were mated with the same male were distributed across the groups.

"The individual rat numbers for each cage were determined by group and replicate, and each rat was
_individually identified with its allocation number by ear punch. There was no indication of whether the

groups were standardized with respect to body weight at study start. There were 30 dams/group, and the
dams were fed the test diets from day 7 of gestation through day 11 of lactation. One group received the
control diet ad libitum, one group also received control diet ad libitim plus a gavage dose of sterile water
orice daily from day 7 of gestation through day 11 of lactation [1 mL/100 g body weight, based on dosing

day’s body wexght] one group received ad libitum diet fon,@,lu}urs per day [fed meal], and one group

received =80% of an ad l:bttum diet. Itis assumed thais}pckﬂlet was provided [on arrival] from gestation

5320‘
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days 1 to 6 and from lactation day 12 until study termination [lactation day 29].

Dose selection rationale: The level of dietary restriction '[=80% of normal] was chosen to reflect maximum
reduction in food consumption that is likely to be observed in studies of this type, based on historical data
from reproduction studies performed at the testing facility. The purpose of the study was to invéstigate the

. effects of dietary restriction during pregnancy and lactation on the postnatal development of the resulting

offspring. Additionally, one group received a daily oral dose of water from gestation day 7 through lactation

~day 11 via gavage to simulate the dosing procedure used in the developmental toxicity studies.

Di . | analysi
Not applicable.
OBSERVATIONS

NOTE: The study was divided into two segments: FO éegment investigated maternal [e.g., body weight, food
consumption] effects, reproductive performance, and observations in resulting offspring up to day 5 post

partum. On day 5 post partum, offspring were selected for the F1 segment, which investigated
developmental neurotoxicity for individual pups. ’ ' =

Maternal [FO] observations - All rats were examined on arrival to ensure that they were healthy and that they
exhibited normal activity. Clinical observations Detailed clinical observations were monitored daily and
included (1) an assessment of signs of autonomic function [c.g. lachrymation, salivation, pilocrection. exophthalmus.
urination. defecation. pupillary function. ptosis]; (2) description, incidence, and severity of any convulsions, tremors,
abnormal motor function, abnormal behavior, etc.; (3) changes in level of arousal; (4) alterations in
respiration. Body weight Body weight of each dam was recorded on arrival [day 1]; on days 4, 8, 15, and
22 of gestation and on days 7, 14, 22, and 29 of lactation. The body weights of the group receiving water
via gavage were récorded_ on the days of dosing also [gestation day 7 through lactation day 11} Food
consumption The amount of food consumed daily by each dam was detenmnefl by providing a weighed
quantity of food in a glass jar to each dam from day 2 of gestation until day 11 of lactation and calculating

- the amount consumied from the residue on subsequent days.

_Each litter was exaniined daily, and any dead pups up to and‘incl"uding déy 18 ms];_pam;m were discarded.

Any abnormal pups up to and including day 18 post partum were killed and discarded. A count of all pups
[dead and alive] was made within 24 hours of parturition {[day 1] and on day 5 post partum. The sex of the

pups was determined at these same times. All pups were weighed on days 1 and 5 post partum, and the data

were presented by litter and sex.

Pathology of dams - Those dams whose litters were not sel?cteq’{a"s"well as those obser?éd to have
parturition difficulties and females that did not litter by assumed gestation day 25] were exsanguinated under

- termipal anaesthesia with halothane Ph.Eur. [FLUOT@Eﬁprqr and subjected to a gross xmLmsm:m
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examination [mcludmg an examination of the uterus for the preserice of implantation sites]. At study

termination [on or after day 29 post partum. after their litters had been weaned], the dams were sacrificed
and subjected to a gross post mortem examination.

Selection of F1 animals - Litters were culled to 8 pups [4/sex] on day 5 post partum such that sexes were

- represented equally [selection procedure not indicated]. NOTE: It was stated that litters containing less than

3 pups/sex were not selected for use on the F1 study. The procedure was designed such that the pups retained
in each litter were selected at random [with no preference to larger pups, etc.] from those available of each
sex. There was no attempt to standardize litters with less than 8 pups at day 5 post partum. Pups [including
whole litters] not selected at day 5 post partum for the F1 study were sacrificed by dislocation of the neck
and discarded. Once the selected pups had been identified individually [on day 5 post partum, pups were identified
individually within the litter by foot tatoo (# included dam and pup number): from day 12 post partum, pup were identified outside the litter
by tatooing the tail with the dam number], they were transferred to Study No. RR0638/F1, each being allocated to the
same group as its parent dam. Although remaining with the dam, once pups had been selected, each was
allocated an individual identity number and a cage number. Two cage numbers were allocated to each litter
so that once weaned and separated by séx, cage numbermg dld not change. -

E_l_fospnng_Lahmggns Each rat was observed at least once daily, with any changes in behavior or clinical
condition being recorded at the same time that each was weighed. Detailed clinical observations [same as
those described for the dams above] were recorded [time frame of these was not stated], but presumably at
the same time the. rats were weighed and prior to each behavioral test [i.e., motor activity (days 14, 18, 22,

and 60); tests for learning (days 21 and 59); test for memory (days 24 and 62); auditory startle test (days
23‘ and 61] for those pups selected for that test only.

Body weight: Bodywelghts were recorded for thc F1 pups on pgsj;_pannm days 5, 12 18, 22 and then
weekly from weaning [day 29] to day 57 and prior to sacrifice [day 63].

Litters were removed from their dams on day 29 post partum and housed by sex on éeparate racks. The male

~and female cages on the different racks were housed in the same position as the dams [i.e., group posmons :

on the racks remamed the same throughout the F0 and F1 segments of the study]

' llexelgpmﬂnaj_landmaxks The. age of the pups when vaginal opening [females checked danly from day

29] and preputlal separatlon [males checked daily from day 43] occurred was determmed

Mmm'__ac_u_ux An automated actmty recordmg apparatus was used to momtor locomotor actmty One male
" and one female from each litter was assigned to this test on day 5, and the same pups were tested on study

days 14, 18, 22, and 60. Each observation jeriod was divided into 10 scans of five-minute duration.
Treatment groups were counter balanced across cage/device numbers [up te 32 rats/traerun] and each rat

‘was returned to the same acnvxty monitor for each trial.-

" An au_dm:y_smﬂlg_hahﬁuatm_tes_t [usmg an automated‘TEcoﬁv ing apparatus] was performed on one male
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and one female pup/litter [assigned to test on study day 5]. and these rats were tested on study days 23 and
61. The mean response amplitude and time to maximum amplitude on each block of 10 trials [5 blocks of
10 trials/session on each day of testing] was measured. No other details were provided. In the developmental
neurotoxicity study on Molinate [MRID 44079201] it was stated that *
minutes during which a background noise level [-35 dB] was maintai
trials [~ 110 dB for 40 msec, with 10-second inter-trial-interval and al
assumed that a similar procedure was followed in the current study,
compared to the developmental neurotoxicity study data.-

* After an acclimation period of 5
ned, each rat received at total of 50
00 msec recording window]. * It is
since the data generated here are to be

' ive learni nory were assessed for one male and one female pup per litter [assigned on
study day 5] using a water Y-maze with only one escape ladder. For each trial, the time required to find the
escape ladder was recorded. Each pup was subjected to 6 water maze trials on study days 21 and 59 in order
to assess learning ability. Three days after learning had been tested, the pups were subjected to a further 6
water maze trials per day on study days 24 and 62 in order to assess memory. The position of the escape
ladder was different for the trials conducted at days 21-24 and days 59-62. A straight "maze" [channel] was

used to evaluate swimming ability. Each rat completed one trial in the straight channel immediately after
the 6 trials in the water maze. - .

Pathology of F1 offspring: Dead pupé up to and including day 18 post partium were discarded. Anyabnoxmal

pups from day 1to 18 post partum, including those not selected at day 5 post partum, were sacrificed-and

discarded. Pups on; or dfter day 19 post partum were sacrificed via over exposure to halothane Ph. Eur.
Vapor followed by exsanguination and subjected to a gross necropsy. Scheduled terinination: Study day
12 At least 10 rats/sex/group [not more than one male or one female per litter] were sacrificed by exposure
to CO, in rising concentrations, and the brain was immediately removed, weighed, the length and width
measured, and immersion-fixed in 10% neutral -buffered formol saline. NOTE: This differs from the

| procedure used in MRID 44079201, in which the brain was immediately exposed and immersion-fixed

in 10% neutral buffered formol saline, and after an interval of at least 24 hours, the brain was
removed, weighed, and the length and width were measured. The rats were subjected to a gross
examination [necropsy], and any abnormal tissues were fixed [as above] and stored. The brains from rats
in the ad libitum diet group and those in the 80% diet restriction group were processed for histopathological

-examination [brain embedded in paraffin wax, sectioned in the transverse plane at 7 levels, and stained
routinely with hematoxylin and eosin]. All sections were examined by light microscopy. Study day 63 At

least 10 rats/sex/group [not more that 1 male or | female per litter] were processed as above cxcepf that the
brain was removed immediately without fixing and, after weighing and measuring the-length and width, was

discarded. An additional 8 rats/sex/group [one male or one female per litter] were anaésthetized deeply with

a lethal i.p. dose of barbiturate and sacrificed by perfusion fixation with modified Karnovsy's fixative. The
rats were perfused with a volume of fixative approximately equivalent to their estimated body we:ght. The
brain was removed, weighed, and the length and width were measured. Tissues saved were: brain [not
further defined here; in MRID 44079201, the brain tissues saved included forebrain,_ cerebrum, midbrai.n,
cerebellum; pons and medulla oblongata], cervical and lumbas r rggion of the spinal cord, Gasserian ganglia,

- dorsal root ganglia [including the cervical and _lumbarrf_'érdhﬂ‘,’spinal roots, gastrocnemius muscle, sciatic

6
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nerve. sural nerve, tlbxal nerve, and macroscoplcally abnormal tissue. The remaining rats were sacrificed and
discarded.

The brain and gastrocnemius muscle were embedded in paraffin wax. sectioned. and stained with H & E.
Additionally. sections of spinal cord from the lumbar and cervical region with dorsal root ganglia and ‘spinal
roots attached were decalcified and embedded in paraffin wax, sectioned. and routmely stained with H &

- E. The remaining tissues were embedded in Araldite, and semi-thin sections were cut and stamed with
toluidine blue. :

Histopathological examination: Study day 12 The brains from rats in the control diet group and the 80%-
restricted diet group were examined in the transverse plane at 7 levels. _Neuropathological examination did
.. not include morphometric analysis. Study day 63 The brains from 8 rats/sex from the control diet and 80%-
restricted diet groups were examined in the transverse plane at 7 levels. Other submitted tissues from these
two groups were examined as follows: Spinal cord from the cervical region [C3-C6] and from the lumbar
- region [L1-L4] were examined in the transverse plane. Spinal roots and dorsal root ganglia were examined
from the C3-C6 and L1-L4 levels and the Gasserian ganglia from the trigeminal nerve. Transverse and
longitudinal sections of the sciatic nerve and transverse sections of the sural and tibial nerves “were
examined. Sections of the gastrocnemius muscle were examined in the transverse plane. Neuropathology
examination did not included morphometric analysxs

Morphometric analysis No morphometnc analysis was performed in this study, but MRID 44064704
provided an assessment of the development of the brain of rats at different ages from postnatal day 7 to
postnatal day 63. '

D.  DATAANALYSIS

1. S!;ansmal_analxses Body welghts during gestation and lactation: analmmﬁgmnammn_mmal_[dalm
gestation] body weight. Food consumption during gestatxon and lactation: analysis of variance. Mean
observed day for preputial separation and vaginal opening, day 1 litter size, day 1 mean pup body weight,
and day 1 total litter welght analysis of variance. The proportion of males with preputial separation
observed on days 43, 44, 45, 46, and >46 and the proportion of females with vaginal opening observed on
days 32 33 34, 35 and >35 in edch group. Embex_s_Exag_t_Iest For live bom pups: percentages analysis
: : : ema ; proportion of pups
born llve and the proportlon of lltters with all pups born llve Fxshgﬂs_Exagx_Ies.t From day 5 of
- lactation, cage mean pup body weights: analyﬂs_gf_zanmp_amejy_by_sex Motor activity measurements
and the maximum amplitude and time to-maximum amplitude in the startle response test: analysis of
variance, separately by sex. For water maze data, time taken to complete the straight channel: analysis of
variance, separately be sex. For Y-maze data, % of successful trials {calculated separately for each rat
[criterion for a successful trial was a time less than a cut-off value (cut-off values of 6 seconds were used
for day 21 and day 24 pups and 4 seconds for day 59-62 adul‘tsv

e. Brain weight,
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brain length. and-brain width: analysis of variance, separately by sex.

All analyses were carried out in SAS [1989]. For the Fisher's Exact Tests, the proportions in each group

were compared to the control diet proportion. Analyses of variance and covariance for parental body weight
and food consumption allowed for the replicate structure of the study design. Least-squares means for each
group were calculated using the LSMEAN option in SAS PROC GLM. Unbiased estimates of differences
from control diet group were provided by the difference between each treatment group least-squares mean
and the control least-squares mean. Differences from control were tested statistically by comparing each

treatment group least-squares mean with that of the control using a Student's t-test, based on the error mean
square in the analysis. All statistics were two-sided.

I. RESULTS -
A.  MATERNAL TOXICITY |
1. Mortality and Clinical Observations: One control diet dam displayed adverse clinical signs indicative of a

470

difficult parturition [hunched, pale, piloerection, sides pinched in, subdued, and vaginal bleeding] and was
sacrificed on day 24. There were no clinical signs reported that could be associated with any of t!;e feeding
regimens. 4 . , i

Body Weight/Body-Weight Gain - Gestation: Comparable body weights/body-weight gains were observed
between the control diet group and the control diet group administered water via gavage. Both the “meal-
fed” [85%-92% of control] and the 80% restricted diet group [89%-96% of control} displayed a significantly
decreased body weight compared to the control diet group from gestation day 8 on [Table 1]. The meal-fed
group also displayed a significant decrease in body weight at gestation day 4 [92% of control]. The meal-fed

_ group displayed a negative body-weight gain during days 1-4 but a gain that was comparable to the control

diet gain during days 4-8. The overall body-weight gain for the meal-fed [60% of control] and 80% restricted
[75% of control] groups were decreased compared to the control diet group. Lactation: Body weight was

- decreased significantly in the meal-fed [82% of control] and 80% restricted [86% of control] groups on day

7 of lactation and throughout lactation, but the dams in these two groups appéared to recover following

. receipt of an ad libitum diet.-from day 12 on.(By day 29, body weight for these groups was 94% and 93%

of the control, respectively. Throughout lactation, body-weight gain for both the meal-fed and 80% restricted:
diet groups 'was greater than that of the control diet groups. Mean body weight and body weight gain for
"control diet + water gavage group were comparable to the control diet group during lactation.”
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Table 1. Body Weight and Body-Weight Gain +[grams] - FO Dams
Period/Day/Diet Control diet Controf ~ H20 Meal fed 80% restriction
BODY WEIGHT
‘Gestation :
1 254.1£17.8 259.5£9.5 254.6£20.1 2472219
4 269.1 £17.9 275999 248.1**124.5 [92]» 258.5£21.2 {96} *
8 282.1£17.9 291.0+£10.0 260.3**+20.3 [92] - 269.8%*+21 .5 [96]
13 320.8+19.8 328.2£13.6 273.2*%*4£21.9 [85] 284.0**22 4 [89]
22 388.3+26.7 396.34+22.8 335.1**+22.1 [86] 348.3**+27.5 {90)]
BODY WEIGHT :
Lactation
7 317.4£22.7 322.4+17.6 261.5%*+16.2 [82] 271.8%*116.7 {86]
14 341.9£23.6 343.2+15.1 303.4*++19.4 [89] 300.1**£14.9 [88]
22 347.2+22.5 350.5«17.7 323.9**+20.5 [93] 319.7*+£16.8 [92]
_29 331.8422.7 336.0+17.0 311.1**x17.8 [94] 309.5**+18.3 [93]
" BODY-WEIGHT GAINA
Gestation
days 1-4 - 15.0 . 16.4 6.5 11.3 {75}
days 4-8 - 13.0. 15.1 k2 11.3 [87]
“days 1-8 280 315 5.7 {20}) 22.6[81)
days 8-15 38.7 37.2 12.9 {33] 14.2 {37}
days 15-22 67.5 68:1 61.9[92] - 64.3 [95]
days 1-22 134.2 136.8 80.5 [60) 101.1 {75}
BODY-WEIGHT GAINA - 5
Lactation =
days 7-14 245 20.8 419 283 %
days 14-22 5.3 7.3 20:5 196
days 22-29 -15.4 -14.5 -12.8 . -10.2
days 7-29 14.4 13.6 496 37.7
day 7-22 29.8 . 28:1 634 p 47.9

) [%of control diet group);

data from Table 3 [gestauon] and Table 4 [lactation], pages 48-49 of the rcport
A calculated by reviewer using data from Tables 3-4

3. Food Consumption - Food consumptxon [Table 2] was ‘decreased in both restricted feeding groups, as
expected, with the meal-fed group displaying the greater decrease, throughout most of the study. In the 80%
restriction group [fed =22 g/rat/day], the decrease in food consumption varied from 78% to 92% of control
during gestation and 55% to 95% of control during lactation compared to the corftrol diet group. All groups

- consumed less than their normal amount on day 22 of gestation, with the control diet eating the least. The
meal-fed dams varied consnderably also; consuming from 10% to 92% of the amount consumed by the
- ‘control diet dams during gestatton and from 67% to 81% of control during lactatwn.

7420
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- Table 2. Food Consumption [grams/rat/day] - FO Dams
Period. Day Dict Control Diet Control Diet + H20 Meal Fed 80% Restriction
FOOD ]
CONSUMPTION
Gestation
2 230 227 2.4** [10]) 20.2**[88] *
3 234 243 10.0%*[43] - 21.3%%(91)
4 239 24.5 . 13.3**[56] 21.6** [90]
6 25.2 259 16.3**[65] 2{. 8¢ 87]
7 25.1 27.0*%£107] 17.9*+[71} 21.8*+ [87)
8 26.4 27.5 17.3**{66) 21.9%* [83]
10 27.7 28.5 18.7**(68] 22.0%* [79]
15 240 25.0 . 22.0*+{92} 22.0%* [92]
20 278 - 28.0 22.4**[81] 21.7** [78].
22 9.2 13.6 17.74*(192] 15.8%* 1172}
FOOD
CONSUMPTION
" Lactation . . ‘

I 13.0 ' 147 10.5 [81) 12.3 [95}
2 26.1 28.0 17.4%#[67] ) . 23.9192)

3 ‘ 32.5 35.2+ - 25.0%¢[77} - 30.0*[92)
4 . 38.3 . 399 1 28.24+[74] 31.8**[83]
11 58.2 : 56.8 41.5*#[71) 32.0*+[55]

 [% of control; * p<0.05: ** p<0.01: data from Table 5 {gestation] and Table 68 [lactation], pages 50-53 of the report

ey

Reproductive performance - Each diet group [30/group] had at least 2 females that were not pregns.nt [Table
3], with the restricted diet group and the control diet group displaying the lower number of pregnant dams
[26] compared to the control diet + water and meal-fed groups [28]. One control diet litter was born dead.
The total number of pups born, litter size, and the number of pups born live/dead were comparable among
the groups. The mean number of total pups born and the mean number of live pups born were comparable
also. The meal-fed group displayed the lowest percent of litters with all pups born live compared to the other
groups [79% vs 92%, 92% and 100%). : o

The ratios of male pups to female pups [not provided in the report] was Variable among the groups [51%

- (control diet), 55% (control diet + water), 57% (meal fed), and 44% (80% restrigtion)]. ’

I Parameter/Diet [ppm] . v . . Table 3. Litter Data -

L_..__‘ 2 ' . control diet ] control diet+H20 meal fed 80% restriction.
Number Pregnant ' . 26 . 28 . 28 - 26 :
Number-Litters Born Dead 1 : 0 - 0 0
Mean Gestation Length (days) NP - I NP NP e NP
# Litters w/ All Pups Born Live - 23126 [92]» . | 26/28 [92} ] 22/28(79] 26/26 [100}
Total Pups Born - ].322 337 322 326
# Pups Born Live ] 319 . 333 . 316 326
Mean Number of Pups/Litter 12.3£3.4 11.9£3.3 11.3£24 T 12.543.!
Sex Ratio (% males)® 51 - 55 . : 57 . S . -
Data from Table 7 [page 54] of the study report; » {%)]; NP not provided . LT
‘® calculated by reviewer using data from Tables 7 & 8 [pages 54-56 of the report . e

R ot
. * T
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DEVELOPMENTAL NEUROTOXICITY STUDY  $83-6. OPP IS 370 6360

Macroscopic findings in dams: There were no treatment-related findings.
B. PUP OBSERVATIONS

Clinical observations and survival F1 Litters: There were no apparent dxfferences in either survival or
clinical signs among the groups.

E!!p Weight and Weight Gain - F1 Pups Day 1 post partum mean pup body weights [Table 4] were
comparable among the groups [on a litter basis; weights for each sex on day 1 were not provxded]

Table 4. Body-Weight Data for F1 Pups on Day 1 post partum [grams]
Sex/Diet- control diet _control diet=H20 ‘meal fed 80% restriction
Mean pup 5.5+0.6 5.7+0.6 5.2+0.5 5.4+0.5
total litter wt. 66.6£16.8 67.1£17.0 58.5%+10.2 66.8+13.9

* p<0.05: data from Table 7 {page 54] of the report

Decreased body weights [Table 5] were observed in both sexes in the 80% restricted diet [83% of control]
and meal-fed [84% of control] diet groups beginning at day 12 post partum. Statistically-significant
decreases in body weight were observed in females through day 43 in the restricted diet group and through
day 22 in the meal-fed diet group, with the magnitude of the decrease declining with time. In males,
statistically-significant decreases were observed through day 63 in both the restricted and meal-fed diet
groups, with the decrease also declining with time. For both sexes in these two groups, body weights were
comparable [98% of control] to the control diets by day 63. The control diet + water gavage groups were
~ comparable to the control diet groups throughout the study. Body-weight gains overall [days 5 through 63]
were comparable among the groups for both sexes, but initially [days 5-12], the restricted [70% of control]
and meal-fed [73% of control] diet groups [both sexes] displayed decreased in body-weight gains. NOTE:

~ Test diets were terminated at day 12 and all groups were provxded feed ad libitum.

. Tabie 5. Body Weight and Body-Weight Gain [grams] - F1 Pups
Sex/Day/Diet control diet control diet+H20 meal-fed 80% restriction
BODY WEIGHT . . T 3
Females ' '
5 ] . 16409 8.1:0.8 7.6+0.8 7.9+0.9
12 20.0£2.5 20.4+2.1 16.7** £1.6[84]) 16.6** +].3{83}
18 ' . ' 34:3x39 34.1£2.7 31.7** £2.1[92) "31.2%% +1.9[91]
22 47.4+5.2 47.6+3.7 44.8* +2.8[95] 44.1** £2.9{93]
29 . B83.6£8.6 84.9+£5.2 80.6 +4.3[96} 79-8* £5.1{95]
36 123.3+10.5 124.4+7.1 118.746.5 117.9% £7.1{96]
43 155.3x11.5 156.3+8.3 150.448.8 149.1* £9.3{96]
50. 176.6+13.8 178.449.1 - 173.249.7 172.7£10.2
57 197.1£15.6 200.0£10.9 191.7£11.8 192.3+£11.7
63 205.7+£15.2 208.7+12.3 201.4 [98}+13.3 201.4 +£10.8[98]
. . poisss. -
. ‘.'~"‘""-: -
R~ -
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Table 5. Body Weight and Body-Weight Gain [grams] - F1 Pups
Sex/Day/Diet control diet control diet~H20 meal-fed 80% restriction
BODY WEIGHT
Males
5 8.120.7 8.4£0.9 8.1:0.8 8.3+09
12 21.0+2.3 21522 4 17.5%* +1.6[83] 17.3%* £1.2(82)~
18 35937 358433 33.0%* £1.9[92] - 32.2** £1.9[90]
22 50.1x4.2 50.2+4.5 46.7** +2.7[93] 45.9** £3.0[92]
29 90.4+6.8 91.1+6.2 86.0** £4.1[95] 85.6** +4.7(95)
36 141.949.6 141.8+9.5 135.8* £5.9[96} 135.4** £6.9{95]
43 194.9+11.3 195.4£12.1 186.7* +8.5[96] 186.7* ¥10.3[96]
50 251.0£15.0 251.1+14.4 - 240.6* +10.7[96] 241.5% +13.6[96]
57 303.0£174 304.1x15.8 291.4% £10.6[96] 292.6* 3:!6.0[97]
63 335.4+20.1 338.3+18.1 324.1* £13.4{97} 324.8* £17.4[97)
BODY-WEIGHT . .
GAINR
Females i .
days 5-12 12.4 123 9.1 [73] 8.7 [70]
days 12-18 14.3 13.7 . 150 14.6
days 5-18 26.7 26.0 : 211 [90] - - 233(87]
days 18-22 . LR ) 13.5 ; . 131 129
days 22-29 : 36.2 373 © 358 : 35.7
days 5-29 : 76.0 76.8 73.0 {96} ' 71.9 {95k
days 5-63 . 198.1 1. 200.6 : 193.3 ) 19352,
days 12-63 185.7 188.3 - : 184.7. ~ 1848
days 29-63 122.1 123.8 - 120.8 . . 12163 .
BODY-WEIGHT ' . | : T ' : . ) ' :
GAINSA » ; R
Males . 1° '
days 5-12 129 13.1 9.4 [13] 9.0 {70}
‘days 12-18 149 . 14.3 155 . ’ 14.9
_ days 5-18 - 27.8 274 : 24.9 [90] 23.9 {86}
days 18-22 14.2 14.4 13.7 [96} 13.7 [96}

i . days 22-29 - 403 . 409 . ’ 393 N C 39.7
-days 5-29 823 .- 827 : 77.9 [95] ’ 77.3 [94]
days 5-63 ’ 3273 . 3299 316.0 - 316.5

- days 12-63 3144 3i16.8 306.6 [98] . 307.5 [98]
days 29-63 : _245.0 . 247.2 238.1 . 239.2

) [%of control]: * p<0.05; ** p<0.01: /2 calculated by reviewer using data from Table 12. pages 63-66 of the repart

3. Qﬂ.@.lﬂpms:mal_Landma:kDma- There was an accclei'ation [comparable] in vaginal opening in both the
meal-fed [33.7 days] and restricted diet [33.7 days] groups compared to the control diet [34.3 day§] and
control diet + water groups, and the time of preputial separation was comparable among the dosing regimens

.. [Table6]. - - - |
" : Table 6. Developmental Landmarks of F1 Pups - Age [days] ]
| Parameter/Diet- - i control dict control diet+H20 _meal fed 80%
I preputial separation - males 44,8+1.2 [73]) 44.9:1.4[74] 45.0+1.5 {83) 44.9+1.3 [82]
“ vaginal opening -~ females 343+1.3[74) 34:1£1.3 [71] 33.7+1.0%* [76] 33.7+0.9** [84
e :
) : : : LT
" 2 [n]; ** p<0.01: data from Table 11 [page 64] of the report e
o ’ T e Se T "‘ﬂ‘;/’
. < (:'.. -,7‘_?— - —/ -

-
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4, Mean Auditory Startle Data - MALES There were no clear differences among the groups in either startle
amplitude or time to maximum amplitude, although both parameters were increased in all groups on test day
61 post partum compared to test day 23 [Table 7]. FEMALES No clear differences were observed. among
the groups for either parameter, although on day 23 post partum both the 80% restricted and meal-fed diet
group displayed a slight increase in startle amplitude compared to the control and control + water diet
groups. Time to maximum amplitude was significantly decreased in the control diet + water and meal-fed

groups compared to the control diet group on day 23 post partum during the last 3-4 repetitions.

Table 7. Auditory Startle Test - Selected FI Pups
Sex/Day/Dose control diet control diet+H20 meal-fed 80% restriction
STARTLE AMPLITUDE V
females n= 22 - 21 22 24
day23 ‘
repetition 1-10 226.8+99.9 232.5+84.0 232.4+79.1 . 306.4+232.2
repetition 11-20 '150.1£79.4 151.5+80.6 172.83+59.7 217.8%£126.2
repetition 21-30 126.8+£62.3 129.0+84.6 1462+69.4 ~ - 161.7465.0
repetition 31-40 136.1£70.5 123.2+67.3 s 13594683 - :.f . 145.1+60.1
repetition 41-50 112.3266.8 117.2£59.7 140.3267.0 ) 139.9+63.4 -
repetition 1-10 1017.8+224.1 865.4+264.1 - 8%7.9+3256
repetition 11-20 802.4+296.7 .695.0+:244.7 ":79?43136335 .
repetition 21-30 664.0£230.8 ~ 692.2+295.4 673.9£307.1
repetition 31-40 634.1+252.9 585.6x186.5 '539.14209.6 -
repetition 41-50 522.8+180.5 542.2+228.0 520.142199. -, |
STARTLE AMPLITUDE V : e ol FE .
Males 21 21 I < S . 24
day 23 . ) S
+ repetition 1-10 264.9+101.9 287.8+141.3 2364117077 -} 270.8+91 .4
repetition 11-20 2153754 " 190.54100.9 175.1£109.2 - © - | 192.6+64.6
repetition 21-30 160.1+63.4 157.0:86.6 164.0£108.1 - 162.9+60.6
repetition 31-40 142.5+67.0 163.2+88.5 152.9+98.6 _ 141.14£53.8
repetition 41-50 126.3+54.9 136.1£79.9 137.9¢79.7 .. 138.2+62.5
repetition 1-10 1151.8+484.5 1108.6+439.9 924343314 1014.6+372.9
’ repetition 11-20 882.72473.8 728.6+297.3 653.7¢+£317.9 790.9+379.4
repetition 21-30 693.4£352.6 609.6+:299.8 669.7+280.0 713.8+361.5
repetition 31-40 . 587.9+361.8 583.0+£329.6 616.0+238.9 679.3£389.8.
repetition 41-50 591.6£317.3 - 556.3+281.5 _612.43247.2 658.3+346.6 .
'
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T Table 7. Auditory Startle Test - Selected F1 Pups
SexiDay/Dose control diet control diet+H20 meal-fed 80% restriction
TIME TO MAXIMUM AMP )
[MS]
Females
day 23 '
repetition 1-10 27.3+4.5 28.4+5.6 26.8+4.4 28.2+6.9
repetition 11-20 22.1x4.2 20.9+2.3 19.5*+1.9 22.3+4.3
repetition 21-30 21.2£3.0 19.1*12.3 19.4%£2.5 20.843 4
repetition 31-40 21.7+4.4 19.4%2.4 19.6%£2.0 20.843.7
repetition 41-50 21.4442 18.2¢+3.6 18.9*+2.3 19.0*+3.4
repetition 1-10 26.2+4.1 -, 26.6+6.3 26.5+4.9 26.2+4.3
repetition 11-20 23.9:4.1 23.9+4.5 24.0+3.6 24.8+3.9
repetition 21-30 23.743.7 24.423.6 24.113.1 239421
" repetition 31-40 24.0+3.4 25.1+3.8 25.122.9 24.1+2.6
repetition 41-50 25.1+3.4 24.242.6 25.6+3.9 24.3+4.2
» TIME TO MAXIMUM AMP | - .
[MS]
Males
repetition 1-10 . 263445 27.5+3.8 - 28.846.1 _ 27.4249
repetition 11-20 21.4+2.6 : 213431 22.7+3.9 © o 20.843% .
repetition 21-30 22.0£3.5. . 20.624.1 Co21e42 0 | 20.8+3%
repetition 31-40 20.6£3.7 212435 - - 205£84 0 o} - 20.7:38 -
repetition 41-50 21.4+4.0 21.2+3.6 tT21.2444 .. . 19.5:28>
repetition 1-10 : 29.446.6 29.86.0 27.7+4.3 - 25.9%:43
repetition 11-20 25.8+4.5 23.743.1 . 248242 - 242435
repetition 21-30 25.944.1 : 257443 . | . 24.5+38 26.0+5.7
*repetition 31-40 © 267439 T 26347 -7 248428 . 26.9:4.4
repetition 41-50 - 25.7+3.5 38.4*:6.1 . 260445 - 24.0£2.9
g —[% of control]; * p<0.05; ** p<0.01 T
’ data from Tablés 15 A&B. pages 80-83 of the rcport ' A
5. Mean Mator Actmty Data — MALES Initially [1-5 mmutes] the control diet + water group displayed a

lower activity level than the other groups on day 14 post partum, but all groups displayed a lowering of
activity level with time during the 50-minute session [Table 8]. The meal-fed group displayed the lowest
overall activity on day 14 post partum. On day 18 post partum, the meal- fed group continued to displayed
the lowest motor activity. Thereafter, comparable levels-of activity were observed among the groups.
Activity levels increased with age in all groups. FEMALES A slightly lower activity level was observed

.in-the control diet + water group on days 14, 18, and 22 post pamcm compared with the other groups.
Activity levels mereased with age in all groups

14
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. Table 8. Motor Activity [units not provided)
Day. Interval/minutes/Sex:Dose control diet control diet+H20 meal fed 80% restriction
day 14
MALES
1-5 8.3x14.7 4.0+6.3 7.1£17.8 8.5+139
6-10 49£133 1.843.7 37119 22447
1-15 43494 2875 1.7£4.0 22449
16-20 5.2+13.4 3.5+7.4 0.0*:0.2 3.1279
21-25 2765 1.6+3.0 0.3*£1.3 0.6:1.1
26-30 1.242.9 1.1£2.8 0.0£0.2 0.6+2.1 -
31-35 0.9+1.8 1.243.0 0.240.5 0.3+0.9
36-40 0.7£2.4 . 0.5x1.6 0.0£0.0 0.3+0.7
41-45 0.5¢1.2 0.1£0.5 0.1£0.3 1.0£3.2
46-50 0.7£1.8 0.2+0.9 0.1x0.3 05514 .
overall 29.3+£56.8 . 16.7£22.9 13.3£29.6 19.3+£27.4
day 14 ) :
. FEMALES : .
1-5 10.5+17.4 7.0+11.2 10.4+19.1 . 9.2+13.7
6-10 T1£11.7- 1.8£4.6 5.5¢14.4 5.0x11.t
11-15 3.9£10.1 0.9+1.8 3.3x96 1.6£5.5
16-20 3.4+8.3 2.445.1 1.8£5.7 . 2.746.7 -
21-25 2.7£59 | 1.6+3.8 - 0.7£2.0 3.0284 o
©26-30 0.20.7 2.0£6.9 3.548.6 09432 "
31-35 0.4x0.7 1.0£2.5 L1£3.1 . 2.648.1 e
36-40 0.3£0.9 0.0£0.2 " 0:7£2.5 0.2+0.7 £
41-45 0.0£0.2 0.2+09 1.5+4.7 '0.5£2.4 o
46-50 0.2+£0.8 1.8+6.8 0.8+2.5 1.0:4.1
overall 28.8+£40.0 29.3+47.4 26.7+44.9
day 18- '
MALES :
1-5 17.4%15.4 18.7£19.1 : L7139 ~17.8+£13.8
6-10 21.0x19.4 12.6+14.3 11.3*£16.6 14.9+11.6
\ 11-15 17.7£20.3 13.6x£16.6 11.0x18.5 12.7£17.0
16-20 18.7+20.2 6.9%*+9.4 5.1%%:85 10.6£19.1
21-25 14.8£16.9 7.9£12.9 53%4£1.2 10.5£14.2
26-30 16.1£20.0 8.8+£14.0 524496 85134 -
31-35 11.8+15.7 8.4+15.6 5.4£11.6 7.0£123
36-40 13.5+£16.7 12.7£19.2 6.6+10.0 - 9.4£15.0
41-45 8.5£17.1 \ 6.7£16.5 51117 9.3+15.8
46-50 14.7£23.1 4.3x154 79163 6.3:14.2
overall 154.2+149.3 100.5297.0 74.7*x7L.5 _106.8+85.4
o . g“"':f
TR e et
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: - Table 8. Motor Activity {units not provided]
Day :Interval‘minutes/Sex/Dose control diet control diet+H20 meal fed 80% restriction
day I8 .
FEMALES .
1-5 20.6£19.0 12.7£17.1 16.3£14.8 18.3£21 3
6-10 19.0+21.1 10.7£12.8 15.2£14.9 16.8£22.0 :
1-15 15.5£20.0 10.8£14.2 7.8+£10.3 - 14.0+£18.0
16-20 14.0+18.1 8.0+14.3 10.7+16.4 11.7£19.0
21-25 13.3+19.8 7.8+11.1 11.8+15.5 11.9+17.8
26-30 10.6x17.6 53472 12,0+19.1 12.7+£21.9
31-35 8.6+15.4 5.6£1t.4 8.6+14.0 11.8+20.8
36-40 11.5£19.7 2.2%+5.7 7.8+13.7 9.5:14.9 !
4145 11.517.5 1.8*+6.6 8.0+15.1 9.3+17.0
46-50 4.7¢11.1 3.749.8 5.6x11.4 3.0+8.5
overall 129.2+145.5 68.5+73.8 104.0+95.6 119.1£145.9
Day 22 ,
" MALES ?
1-5 36.5+17.0 35.1x16.5 37.1x17.7 35.8+22.8 ;
6-10 34.9+20.6 32.7+19.7 33.6521.3 24.3414.5
11-15 21.4+16.8 26.9+17.7 30.6+21.7 23.0+18.5
16-20 23.3x15.3 24.1+18.9 22.6+16.4 19.8+19.1 .
21-25 13.7£17.7 15.0+15.9 28.9%+1:18.7 14.4+16.1 -
26-30 17.3+19.5 14.8+18.5 25.6+19.1 12.6£16.2 '_
31-35 19.6+20.7 17.3+£20.7 19.6£17.6 11.8£163 3 ;
36-40 20.1£15.5 22.9+23.7 - 24.2+£209 17.0:208 :
41-45 18.8+14.8 - 16.7+16.6 20.1+18.8 17.2+19.8
46-50 13.3£16.7 10.0£15.5 19.1+16.1 12.4+18.8 !
overall 219.0+97.9 215.5¢119.6 261.4x113.5 188.3+108.7 :
day 22 !
FEMALES ~
i-5 38.24:20.6 33.0+19.0 . -37.9£17.2 32.5+18.3 . '
6-10 38.5£15.3 29.4+20.9 29.8+17.9 28.3+18.1 :
11-15 33.6£21.0 23.5+22.1 24.3:16.4 26.0£17.1 l
16-20 22.7+18.0 22.9+19.5 23.8+20.3 25.2+19.0 !
21-25 27.5¢18.6 24.3423.5 14.6*x13.2 24.9+20.1 3
© 26-30 19.2+18.4 - 22.8+24.9 - 26.5£19.0 21.5422.8 f
31-35 24.3£17.0 18.6+22.7 22.0+18.5 20.4+19.4
36-40 22.6+£22.4 19.2+23.8 - 17.9x199 24.8£22.1 R
- 41-45 23.7+24.7 11.0£18.7 18.6+20.6 22.7+22.5 i
o 46-50 . 22.7£24.8 21.9+23.8 17.2£20.7 . 16.4+20.1 ;
overail ’ 273.0:2&1 226.7+141.9 232.5+£100.7 _ 242.63!5!.6 - B
. D" -
D
e

(6950
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- Table 8. Motor Activity [units not provided]
- Day/Interval/minutes/Sex/Dose control diet control diet+H20 meal fed 80% restriction
day 60
MALES
1-5 56.6+10:1 57.5+8.0 60.0+9.8 55.249.1
6-10 60.0£7.6 53.0¢11.1 " 57.4x12.1 o | 53.0%£143 :
1-15 57.3£11.2 52.7£11.7 51.5¢16.2 “49.4£16.7
16-20 50.5£20.5 45.6+19.6 53.1:18.3 42.3£22.0
21-25 444426 4 38.9+21.7 42.5:23.8 39.8:25.2
26-30 3112248 35.4+24.0. 36.7+25.9 32.8£24.6
31-35 31.8+26.6 24.0+20.4 | 27.2+24.4 27.2+232
36-40 20.3£22.5 17.2420.9 16.4+21.0 21.2423.7
41-45 ' 18.3£23.6 1 1555248 13.7£23.5 17.5422.7
46-50 19.0£25.1 13.2+23.1 | 932193 ' 17.2422.8
overall 389.3+117.8 | 353.0x114.3 367.9+£1248 - 355.4+143.3
day 60 B
FEMALES g .- _
1-5 ] 48.5:6.5 53.0+6.1 : ;stam.e S - 50.2+9.4
610 . | stexsl 541580 . Fseamy i o | 529489 B
. s - ] 55.6:83. - 534487 . -Lskig3 © Tl ss3s98 - L
o 1620 - 0 . - pssTe9 | 529+113. Cfssms4 o o] sa4xtla &
2128 7 . 527488 - | S3lxl4d4 © D RS22E1497 T | 4894200 =
2630 - -7 | 5204135 - 50.6£t79 . - ;[ 527165 i 4895199 “E.
3135 . |i573x144° l4so212 0 A Sreng AR P UATECE i
3640 - ] 506152 - "514£226-. |'SLI520 S0} 43.0:226 S LR T
4145 . - | 526185 - 42842127 - :3_53,2*19* P 430:241 - S F
46-50 '49.3£18.8 - 47.5+21.7. - [S03£2E5 _ 41.3+24.6 :
overall 525.9+71.2 506.9+1008 - "5230*940 T 484.0£107.9

* pk0.05; ** p.<0.0l; data from Table 13- [pages 67-74] of the repon

6. I&ammg_and_mgmgmms STRAIGHT 'CHANNEL: No clear dlﬁ'erence was observed in sw1mmmg

: time among the groups for either sex [Table 9] at any time pomt. Y-SHAPED WATER MAZE: For both
sexes, the percent of successful trials [those completed in less than 6 seconds] was increased in the memory
phase at both time intervals compared to the learning phase, indicating that learning had occurred [Table 10].
A significant decrease in tlie percent of successful trials was observed in the day 62 memory phase of the
study in femaIES of the control diet + water gavage group compared to the control diet group

_ - Table 9 Str'liight Channel Swirn {Learning and Memory Tests] ~~*
Sex/DietTime [phase] [.: - controldiet -~ | Gcontroldit+H20 |  “meaifed. | 80%restriction - |
MALES = g - | R
Straight channel . : T 1 S o .

Day 21 {leamning] . [.©  390x1.54 | 4.74£3.66 I 3sm3s 3926182

Day 24 [memory}. 3.00£1.60° 3644214 5 ._2.804.-061 ] - 2ms0r

Day 59 [learning] : 286+067 - |. 279:063 - . |- 3463385 | 3.1841.52"

Day 62 [memory] . 2.62:0.87 2.60:0.66 2,714;075- , 2.99£1.36 . -

;:av"m‘%. .:;" .: "
. s A
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Table 9. Straight Channel Swim {Learning and Memory Tests}
Sex/Diet/Time [phase] control diet control diet + H20 meal fed 80% restriction
FEMALES

Straight channel .

Day 21 [learning] © 3.78x1.61 5.14£4.00 4.16£2.07 4.61+2.86
Day 24 [memory] 2.69+1.22 3.16£0.94 2.59+0.42 2.72+0.84
Day 59 [learning] 2.67+0.92 3.01£2.35 2.89+0.66 2.560.29
Day 62 [memory] 2.2110.56 2.46:0.90 2.63+1.52 2284044

Data from Table 14, page 75 of the report

Sex/Diet/phase} " control diet- control diet + H20 _
MALES n= 21 21
Day 21-[learning] 22.2420.0 -23.0x23.8 " :
Day 24 [memory] 54.0+£229 50.8+26.6
Day 59 {learning] 42.1£23.9 - 4294256
Day 62 fmemory] 58.7429.2 . 65.9426.6 -
FEMALES n= 2 0 .. :
“Day 21 [learning] 2124225 2833242 ..
Day 24 [memory} “66.7420.6 - 60.8+249 -
Day 59 [learning] 45.5:24.2 50.0+254
Day 62.[memory] 78.0+21.4 55.8°£32.6 7 -

* p<0.05; data from Table 14, pages 76-79.of the report

1. Brain Wclght/Length/Width Data MALES Bram welght, length, and wuithwgte
at both time points [Table 11]. FEMALES The onl
fed female pups who displayed a statlstlcally

diet group [Table 12]. -

ot

——
Fape
b

Table 11. Mean Male Pup Brain WmM)‘

y apparent difference amorig the gmugswas noted inthe 3
significant decrease in brain wexght at da\:gé& o

-eontrol diet

} control diet + H20 -
Day 12

- | 098*001 1.011+0.06
- 1.19.4%1.2° 19.5+1.6
. A '12.74-.06 13.2+0.6

) Brain Weight -
) Brain Length
" || _Brain Width

1.9440.08 1.95+0.05
24.3+0.8 24.320.9
-14.9+0.5 - 15.1+0.5

Data from Table 16 (pages 84 &835) of the report; - - - . ) ' . »
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Table 12. Mean Female Pup Brain Weights (g)*

Group/Day/Parameter | control diet control diet + H20 meal fed | 80% restricted

Day 12 .
Brain Weight 0.94+0.07 0.96+0.07 0.930.09 0.95+0.04
Brain Length 19.1+1.1 19.6+1.6 18.5+1.1 . 19.41.2
Brain Width 12.840.6 12.8+0.4 12.720.6 12.7+0.5

Day 63
Brain Weight 1.82+0.07 1.84+0.05 1.75*+0.06 1.79+£0.07
Brain Length 23.9:1.8 24.0+0.8 23.3:0.9 23.3%1.1
Brain Width 14.6+0.9 14.840.6 14.2+0.8 14.7+0.7

Data from Table 16 (pages 84 & 85) of the report. . ]
* Statistically different from controls, p<0.05 - _ )

2. Gross Postmortem Exammatxons of Pups - Gross postmortem fmdmgs for pups sacnﬁwd on Days 12'and 63 were’
comparable among the groups [both sexes].

lt was stated that the rna)or f&ture of the neonatal pup brams [day 12} was ale )
figures and apoptotlc-hke bodles in all major bram regions, especmlly in thc hij

body were noted in the bram atday 63. The morphology of the bram of all tats Were
at day 63. Nerve fiber degeneratron of the sciatic nerve was reported in ouemale [l

, compmed to-control diet ad libitum. Deuly gavage dunng pregnancy and lactauori had 1

.on chmcal signs, bodz;’ wexght, food" consumption, or reproductive performiance;

| ups. of ‘untreated control rats. Both means of dietary res!ncuon?gnwl fed and 80%

reased dam body weights and body-weight gams during gostatlon, with'the m&l-fed dmns
2. Neither the numbser of pups born nor pup body. wetght at birth was affected by either.

- form of dietary restriction, but the meal-fed group displayed the lowest percentage of litters with all pups bomn live. '
© [79% vs 100% (80% restricted) and 92% (control diets)]. In the meal-fed group, a-slightly. smaller litter size [¥1 3

vs 12. 3] and a slrghtly lower mean pup body weight [5 2vs5.5 grams], wluch ,teétiltocﬂn a statistically significant

| diet group. Another

" displaying the larger dé

. P J,
ra—y":m» P, ,,. ___/

-
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fed and 80% restriction groups compared to the control diet group. In the 80% restriction group, 44% of the pups
were male compared to 51%, 55%, and 57% in the control, control+H20, and meal-fed groups, respectively. Female
pups in the meal-fed group displayed a statistically-significant decrease in brain weight compared to the control diet
group females on day 63. There was no clear or consistent difference observed among the groups in any of the

neurotoxicity parameters monitored [motor activity, learning and memory tests, auditory startle test and brain
length/width measurements]. ' )

Discrepancies: In calculating the sex ratio, the reviewer found 12 extra control diet pups and 1 extra meal-fed pup

than the number of pups born live listed in Table 7 [page 54] of the report. However, this does not impact negatively
on the study results. : o

20
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