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EXECUTIVE SUMMARY: 

In a developmental neurotoxicity study (MRID 46801917), AE 0317309 (95.7% w/w a.i., batch 
Op. 1-4) was administered from gestation day 6 through postnatal day 21 to 30 female Wistar 
rats per dose in the diet at nominal concentrations of 0, 45,450, or 4500 ppm during gestation 
and 0/0/0, 24/20/16, 237/196/161, or 2368/1957/1607 ppm during weeks 1/2/3 oflactation. 
These concentrations provided an average daily intake of 0, 3.8, 37, or 354 mg/kg bw/day over 
gestation and lactation. Offspring were not dosed directly in this study. Dams were observed for 
clinical signs at least once daily. FOB (functional observational battery) tests were conducted on 
GDs 13 and 20 and LDs 11 and 21. Body weight and food consumption were measured on GDs 
6, 13, and 20 and on LDs 0, 7, 14, and 21. On LD 4 litters were culled to eight pups, with four 
male and four female pups wherever possible. Dams were sacrificed on LD 21 following 
weaning of their litters, and a gross necropsy examination was conducted. Offspring were 
allocated for FOB and assessment of motor activity, auditory startle reflex habituation, learning 
and memory (passive avoidance and watermaze testing), and neuropathology (including brain 
weights). Offspring were monitored daily throughout lactation for clinical signs or morbidity 
and were weighed individually on LDs 0, 4, 11, 17, and 21 and weekly thereafter. The age of 
sexual maturation (vaginal opening in females and preputial separation in males) was also 
recorded. 

There were no treatment-related effects on mortality, clinical signs during gestation, or body 
weight in dams. During lactation, ocular opacities were observed in up to 5/21 dams from LD 9 
at 37 mk/kg/day and in up to 14/20 females from LD 10 at 354 mg/kg/day. During the FOB, 
ocular opacities were observed on LD 11 in 3/10 dams at 37 mk/kg/day and in 7/10 dams at 354 
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mg/kg/day; and on LD 21 in 2/10 and 7/10 dams at 37 and 354 mg/kg/day, respectively. Food 
consumption was reduced in dams during weeks 1-2 oflactation at 37 (12-19%) and 354 (9-
20%) mg/kg/day, however without a corresponding effect on body weight. The fertility index 
was decreased (NSS) at 37 mg/kg/day (3%) and 354 mg/kg/day (13.3%); however, this 
observation was not considered treatment-related, since dosing began on GD 6. All other 
reproductive parameters were unaffected by treatment. 

The maternal LOAEL is 37 mg/kg/day, based on ocular opacities during lactation. The 
maternal NOAEL is 3.8 mg/kg/day. 

There were no treatment-related effects on litter size, viability/mortality, or other litter 
parameters in offspring. Clinical signs and body weight were unaffected during lactation. 
During post-weaning, ocular opacities were observed in 6/58 males at 354 mg/kg/day on or after 
PND 29, as well as in 2/63 females at 37 mg/kg/day and 1/60 females at 354 mg/kg/day on or 
after PND 30. Body weight was decreased in males and females by 6-9% and 4-8% each at 37 
mg/kg/day and by 8-13% and 8-11 % each at 354 mg/kg/day. Preputial separation was delayed at 
37 mg/kg/day (46.0 days) and 354 mg/kg/day (46.7 days, P< 0.01), compared to controls (44.1 
days). Vaginal patency was unaffected by treatment. During the FOB, ocular opacity was 
observed in 1/15 females at both 37 mg/kg/day and 354 mg/kg/day. These changes were first 
noted on postnatal days 45 and 35, respectively, and persisted in both cases through postnatal 
day 60. 

No treatment-related effects were observed on motor activity or auditory startle response. For 
PND 22 animals tested for passive avoidance, an increase (P<0.05) in the number of trials to 
criterion, as well as dose-dependent decreases in trials 1 and 2 latencies, were observed at ;:::3 7 
mg/kg/day during the learning session. During the retention session, an increase (P<0.05) in the 
number of trials to criterion and reduced latency at trial 1 were observed at 354 mg/kg/day. 
There were no treatment-related effects on acquisition and retention in either adult males or 
females during the water maze testing. An increase in the mean time required to complete trial 1 
was observed in the retention phase in males at 37 mg/kg/day; however, the result was not 
considered treatment-related in the absence of dose response and treatment-related effects on the 
number of trials to reach criterion. 

During ophthalmoscopic examinations, retinal degeneration was observed in 4/10 males at 354 
mg/kg/day. Retinal degeneration was also observed in 0/13, 1/13, 3/11, and 4/10 females at 0, 
3.8, 37, and 354 (P<0.05) mg/kg/day, respectively. The increase in one female animal at the low 
dose was not considered treatment-related based on the low incidence and lack of statistical 
significance in the current study and since retinal degeneration was not observed at a similar 
dose in Fl or F2 offspring in the 2-generation reproduction study. Absolute fixed brain weight 
on PND 21 was statistically significantly decreased for males (8%) at 354 mg/kg/day and for 
females at 37 mg/kg/day (6%) and 354 mg/kg/day (11 %). Absolute fixed brain weight on PND 
75 was also decreased for females at 354 mg/kg/day (5%). At necropsy, an increased incidence 
of opacity was observed in the eyes of3/10 PND 75 males at 354 mg/kg/day. During 
macroscopic morphometry at PND 21, cerebellum length was decreased (P<0.05) in perfused 
males (6%) and females (7%) at 354 mg/kg/day. Cerebrum length was also decreased (P<0.05) 
in females at 37 (4%) and 354 (5%) mg/kg/day. At PND 75, cerebellum length was decreased in 
males {5%, P<0.05) and females (4%, NSS) at 354 mg/kg/day. During microscopic 
morphometry on PND 21, cerebellum height was decreased {P<0.05) in males at 37 mg/kg/day 
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(7%) and 354 mg/kg/day (8%) and in females at 354 mg/kg/day (10%). The hippocampal gyrus 
was decreased (P<0.05) by 11 % and 9% in males and females, respectively, at 354 mg/kg/day on 
PND 21. On PND 75, cerebellum height was changed at the mid and high doses in males (j14% 
and !6%, respectively) and females (jl 3% and !6%); however, in the absence of a consistent 
change across dose, the findings were not considered toxicologically significant. 

The offspring LOAEL is 37 mg/kg/day, based on ocular opacity (post-weaning), decreased 
body weight, delayed preputial separation (males), increase in the number of trials to 
criterion and decreases in trial latencies (passive avoidance; PND 22 males), retinal 
degeneration at ophthalmoscopy (females), decreased brain weight (PND 21 females), 
decreased cerebrum length (PND 21 females), and decreased cerebellum height (PND 21 
males). The offspring NOAEL was 3.8 mg/kg/day. 

This study is classified Acceptable/Non-guideline and may be used for regulatory purposes. It 
does not, however, satisfy the guideline requirement for a developmental neurotoxicity study in 
rats [OPPTS 870.6300, §83-6; OECD 426 (draft)] due to the pending review of the positive 
control data. The following deficiencies were noted in the report: 1) litter data were reported for 
only 20-23 dams/group. An explanation as to why litter data were not reported for the remaining 
6-8 dams/group (after accounting for non-pregnant animals) that underwent "elective sacrifice" 
is requested; 2) SE (rather than SD) was used as the measure of variability around sample means. 

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

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 
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Materials and Methods 

AE 0317309 (batch Op. 1-4, purity 95.7%) was incorporated into rodent diet by 
suspending the test substance in acetone and mixing the suspension into the meal
form chow. Diet was prepared at concentrations of 0, 45, 450, and 4500 ppm ( during 
gestation) and administered to groups of 30 sperm-positive female Wistar rats on 
gestation day 6 through lactation day 21; dietary concentrations were adjusted during 
lactation to provide for a constant dosage throughout the treatment period. These 
concentrations provided an average daily intake of 0, 3.8, 37, and 354 mg/kg bw/day. 
The homogeneity, stability and concentration of the test substance in the feed were 
confirmed. The rats were at least 12 weeks of age at the beginning of co-housing with 
untreated males, and weighed 172.2-198.5 g. During gestation and lactation, the rats 
were housed individually with com-cob bedding in plastic cages. Food and water 
were provided ad libitum except during neurobehavioral testing. Dams were observed 
for clinical signs at least once daily. FOB (functional observational battery) tests 
were conducted during gestation (GD 13, 20) and lactation (LD 11, 21). Body weight 
and food consumption were measured on a weekly basis, on gestation days 6, 13, and 
20, and lactation days 0, 7, 14, and 21. Maternal body weight was also measured on 
lactation day 4 and litters were culled on this day to eight pups, with four male and 
four female pups wherever possible. Dams were sacrificed on lactation day 21 
following weaning of their litters, and a gross necropsy examination was conducted. 

As soon as possible after pup birth, anogenital distance was measured and pups were 
tattooed. Surviving pups were counted, sexed, and weighed individually on lactation 
days 0, 4, 11, 17, and 21. Offspring were monitored daily throughout lactation for 
clinical signs or morbidity. After weaning on day 21, the pups were monitored twice 
daily for morbidity and mortality, and were weighed on a weekly basis as well as on 
the day that vaginal patency or balanopreputial separation were achieved. Food 
consumption was not measured. Pups were examined daily starting from postnatal 
day 29 (females) or postnatal day 38 (males) for developmental landmarks, and pupil 
constriction was tested in all pups on postnatal day 21. The following table 
summarizes examinations that were conducted on offspring from postnatal day 4 
onwards. All tests used at least 10 offspring per sex per dose, and with the exception 
oflearning and memory, no animal was tested more than once in the same test. 
However, different tests ofleaming and memory were conducted in weanling and 
adult animals. 
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Timing of neurobehavioral examinations in offspring offemales administered AE 0317309 
b d 0 t . ti d . t ti d I ti ,v 1e arv mcoruora on unn2 2es a on an acta on. 
Parameter Postnatal da, 

4 11 13 17 21 22 29 35T 45T 601 67t 75i 
Detailed clinical observations / FOB X X X X X X 
Motor activitv X X X X 
Auditory startle habituation X X 
Learnine: and memory X X X X 
Brain weight X X 
N europatholoITTT X X 
t . t Date given IS± 2 days., Date given IS± 5 days. 

Ten to thirteen male and 10-13 female offspring per dose group were selected for 
ophthalmoscopic examination at approximately 50-60 days of age. On postnatal day 
21, 10 male and 10 female offspring were sacrificed and the brains were collected 
whole for micropathological examination and morphometric analysis and weighed. 
The animals were anesthetized and perfused via the left ventricle with sodium nitrite 
in phosphate buffer followed by in situ fixation with universal fixative in phosphate 
buffer. On postnatal day 75, a further 10 male and 10 female offspring were 
sacrificed and perfused, and brain, spinal cord, both eyes with optic nerves, bilateral 
sciatic, tibial, and sural nerves, gasserian ganglion, gastrocnemius muscle, and both 
forelimbs were collected and fixed. Brains were weighed. On both occasions, prior 
to sectioning, the anterior-posterior length of the cerebrum and of the cerebellum were 
measured with Vernier calipers. Other measurements, made after histologic 
sectioning, were the thickness of the frontal cortex, parietal cortex, and hippocampal 
gyms, horizontal width of the caudate putamen, and height of the cerebellum. The 
offspring not selected for neuropathological examination were sacrificed without 
examination. 

Findings for parental animals 

Relevant tables from the study report are attached as an appendix at the end of this 
review. 

Mortalities: There were no mortalities in parental females during either gestation or 
lactation. 

Clinical signs: There were no treatment-related clinical signs observed during 
gestation. During lactation, ocular opacities were observed in up to 5/21 females 
from LD 9 at 450 ppm and in up to 14/20 females from LD 10 at 4500 ppm. No 
staining of the fur was observed ( other than red nasal staining in one animal in the 
high dose group during gestation). 

FOB: Ocular opacities, evaluated as related to treatment, were observed during the 
FOB in 3/10 females at 450 ppm and 7/10 females at 4500 ppm on LD 11 and in 2/10 
(450 ppm) and 7/10 (4500 ppm) females on LD 21. This increase at 4500 ppm was 
statistically significant compared to controls. Red nasal stain was also observed in 
one high-dose dam on GD 13. 

Body weight and body weight gain: Body weight and body weight gain were not 
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affected during gestation or lactation at any dose. 

Food consumption: Food consumption was statistically significantly increased at 
4500 ppm during gestation, although this was considered by the study authors to be 
due to wastage from palatability issues. Installation of grates to reduce wastage in 
week 3 of gestational treatment markedly reduced food consumption at 4500 ppm, 
relative to the preceding 2 weeks. During lactation, food consumption was 
statistically significantly reduced, relative to controls, at both 450 ppm and 4500 ppm 
during lactation days 0-7 and 7-14. 

Mean food consumption (g/animal/day) during gestation and lactation 

Dose in nnm1 

Days 0 45 450 4500 
Gestation days 6-13 19.7 19.5 21.4 47.6** 
Gestation days 13-20 19.6 19.8 19.9 23.0** 
Lactation days 0-7 41.7 36.3 33.6* 33.5* 
Lactation days 7-14 56.0 54.9 49.5** 50.8* 
Lactation days 14-21 66.7 64.3 61.4 55.9 
1 Gestational concentrations in ppm ("doses") are utilized in all tables throughout this review, even 

though concentrations were increased during lactation to achieve somewhat equivalent doses 

throughout both gestation and lactation 

* p < 0.05.** p < 0.01. 

Reproductive performance: The fertility index was decreased (without reaching 
statistical significance) at 450 ppm (by 3.3%) and at 4500 ppm (by 13.3%); however, 
this was not related to dietary administration of AE 0317309, since dosing of dams 
began on GD 6. Some aspects of the data in the report are unclear (for example, the 
significance of the parameter "No. of Dams with One Implantation Site"), but it does 
not appear that there were any other noteworthy observations on reproductive 
parameters. 

Selected reproductive parameters in female rats 

Parameter AE 0317309, dietarv concentration in nnm1 

0 45 450 4500 
Number of females co-housed 30 30 30 30 
Number of females mated 30 30 30 30 
Dams not premant 0 0 1 4 
Mating index 100 100 100 100 
Fertility index 100 100 96.7 86.7 
Gestation lenlrth, days 22.0 22.0 22.1 22.l 
1 Gestational concentrations only 

Findings for offspring 

Viability: There were no effects of treatment on litter size, viability, or other litter 
parameters. 

Clinical signs: There were no treatment-related signs during lactation. In the post
weaning phase, treatment-related findings were restricted to ocular opacities in 6/58 
males on or after PND 29 and 1/60 females at 4500 pp~ and 2/63 females at 450 



Pyrasulfotole/000692 

ppm. 

Developmental Neurotoxicity Study (2006) / Page 7 of27 
OPPTS 870.6300/ OECD 426 

Mortalities and moribundity: There was no effect of dietary administration of AE 
0317309 on the incidence of moribund or found-dead pups. 

Body weight: Body weight at birth was similar at all doses. However postnatal pup 
weights and body weight gains were frequently decreased to a statistically significant 
extent, particularly in males, at and above 450 ppm. 

Body weight (g) of male and female pups 

Postnatal 
Day Males 

0 45 450 
0 6.0 6.1 6.1 

4 (before 10.0 10.0 9.6 
culling) 
4 (after 10.0 10.1 9.6 
culling 
11 25.2 25.6 23.5* 

(7) 
17 38.2 39.4 35.9* 

(6) 
21 48.5 48.8 45.3* 

(7) 
28 76.8 75.4 70.1 * 

(9) 
35 123.8 121.2 113.8* 

(8) 
42 170.4 165.7 159.9* 

(6) 
49 213.1 206.4 199.8* 

(6) 
56 255.8 247.8 240.3* 

(6) 
63 288.0 279.0 271.7* 

(6) 
70 317.6 308.2 299.6* 

(6) 
1 Maternal gestational concentrations only 

* p < 0.05. ** p < 0.01. 

Dose in nnm' 
Females 

4500 0 45 450 4500 
5.9 5.7 5.8 5.7 5.6 
9.2 9.6 9.6 9.1 8.9 

9.1* (9) 9.6 9.6 9.1 8.9 

22.5* 24.6 24.8 22.7* 22.1 ** 
(11) (8) (10) 

35.2** 37.4 37.8 34.8* 34.5* 
(8) (7) (8) 

43.3** 47.0 47.2 43.5** 42.1 ** 
(11) (7) (10) 

67.0* 75.1 74.3 69.3* 66.9* 
(13) (8) (11) 

109.5* 111.7 110.6 104.1 * 102.9* 
(12) (7) (8) 

155.6* 134.2 134.7 128.7* 129.5 
(9) (4) 

196.8* 150.5 151.0 145.1 147.5 
(8) 

237.2* 163.9 164.8 159.6 163.5 
(7) 

268.3* 176.9 176.8 171.2 175.8 
(7) 

295.9* 186.6 186.8 181.9 188.4 
(7) 

Developmental landmarks: Preputial separation was statistically significantly delayed 
at 4500 ppm ( 46. 7 days, p :S 0.01) and statistically non-significantly delayed at 450 
ppm (46.0 days), compared to controls (44.1 days). This increase in time to preputial 
separation was considered by the study authors to be related to treatment as a 
secondary effect ofreduced body weight. Preputial separation was also delayed in Fl 
pups at similar doses in the rat 2-generation reproduction toxicity study (Study report 
KIIA 5.6.1). There was no effect on time to vaginal patency. Pupillary constriction 
on day 21 in both males and females was not affected by treatment. 

FOB: The only treatment-related changes observed at FOB assessment were ocular 
opacities in 1/15 females at 450 ppm and 1/15 females at 4500 ppm. These changes 
were first noted on postnatal days 45 and 35, respectively, and persisted in both cases 
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Motor and locomotor activity: There were no treatment-related effects observed on 
motor or locomotor activity in either males or females at any dose level during either 
lactation or post-weaning phases. Loco/motor activity habituation was observed in 
control and all treated groups, except in females on PND 60. The expected 
developmental pattern for motor activity was not observed for control or treated 
animals. 

Auditory startle habituation: There were no treatment-related effects on auditory 
startle at any time during the study or at any dose level. Peak amplitude at 4500 ppm 
was decreased by 26% in PND 22 females and by 40% in PND 60 females, however 
without attaining statistical significance. Peak amplitude at 450 and 4500 ppm was 
decreased by 36% and 31 % in PND 60 males, however without dose response or 
attaining statistical significance. 

Passive avoidance: As the following table (Study Report 5.7.5/01-5) indicates, there 
is a tendency for reduced performance among males on PND 22 at the mid and high 
dose in these tests, which sometimes reached statistical significance. This included 
more "trials to criterion" and reduced latency at trials 1 and 2 during the learning 
session; and more "trials to criterion" and reduced latency at trial I (high dose only) 
during the retention session. 

Passive avoidance performance, as measured on postnatal day 22, in male and female 
ffi o sprin2 

AE 0317309. dietary cone. in oom' 
Parameter 0 45 450 4500 

Session 
Males 

Number of animals tested 16 16 16 16 
Number of animals included 16 16 16 16 
in analysis 
Trials to criterion 2.9±0.3 3.0±0.0 3.5±0.9* 3.4±0.6* 

1 (Learning) Latencv, trial 1 (sec) 49.0 39.6 31.2 27.5 
Latency, trial 2 (sec) 180±0.0 180±0.0 162.5±42.2 151.0±56.9* 
Failed to meet criterion 0 0 0 0 
Failed to cross during 2 0 0 0 
learning phase 
Number of animals tested 14 16 16 16 
Number of animals included 14 16 16 16 

2 (Retention) 
in analysis 
Trials to criterion 2.2±0.6 2.0±0.0 2.4±0.8 2.8±0.7* 
Latencv, trial 1 (sec) 169.4±39.6 180.0±0.0 175.4±18.5 137.7±53.4* 
Latency. trial 2 (sec) 177.0±11.3 180.0±0.0 174.2±18.9 169.7±28.5 

Females 
Number of animals tested 16 16 16 16 
Number of animals included 16 16 16 16 
in analysis 
Trials to criterion 3.2 3.5 3.3 3.1 

1 (Learning) Latency, trial 1 (sec) 24.8 20.8 45.0 41.8 
Latency, trial 2 (sec) 179.2 171.8 177.8 180.0 
Failed to meet criterion 0 0 0 0 
Failed to cross during 0 0 1 1 
learning phase 
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Number of animals tested 
Number of animals included 

2 (Retention) 
inanalvsis 
Trials to criterion 
Latency, trial 1 (sec) 
Latencv, trial 2 (sec) 

1 Maternal gestational concentrations only 
* p < 0.05.** p < 0.01. 

16 
16 

2.4 
153.2 
177.9 
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16 15 15 
16 14 15 

2.7 2.6 2.9 
162.3 139.5 125.1 
166.9 170.2 169.4 

Water maze: There were no treatment-related effects on acquisition and retention in 
either males or females during the water maze testing. Increases in the mean times 
required to complete trial 1 were observed in the learning (P<0.05) and retention 
(NSS) phases in males at 450 ppm; however, the results were not considered 
treatment-related in the absence of dose response and treatment-related effects on the 
number of trials to reach criterion. 

Ophthalmoscopicfindings: Retinal degeneration was statistically significantly 
increased at 4500 ppm, with four males and four females affected at this dose. There 
was also a dose-response relationship in females, with 0/13, 1/13, 3/11 and 4/10 
animals showing retinal degeneration at 0, 45, 450 and 4500 ppm, respectively. The 
four cases in the 4500 ppm dose group and the three cases in the 450 ppm dose group 
are considered to be treatment-related, whereas the single instance in the female 45 
ppm dose group (NSS) may simply be a sporadic effect of the kind observed in the 
controls in Study Report no. KIIA 5.7.4/01 (subchronic neurotoxicity study). In 
addition, retinal degeneration was not observed at a similar dose in Fl or F2 offspring 
in the 2-generation reproduction study. 

Ocular fmdings in offspring 

Observation 

N 
Corneal ooacitv 
Retinal degeneration 

N 
Corneal ooacitv 
Retinal degeneration 

1 Maternal gestational concentrations only 
*p<0.05. 

0 

13 
2 
0 

13 
2 
0 

45 
Males 

13 
2 
l 

Females 
13 
0 
l 

Dose(nnm') 
450 4500 

11 10 
3 2 
0 4* 

11 10 
0 l 
3 4* 

Necropsy; An increased incidence of opacity was observed in the eyes of 3/10 PND 
75 males (perfused) at 4500 ppm. 

Brain weight: Absolute fixed brain weight was statistically significantly decreased 
for males (8%) and females (11 %) at 4500 ppm and females at 450 ppm (6%) on day 
21, and for females at 4500 ppm (5%) on day 75. Relative brain weight in these 
groups was no different from controls, which the study authors suggested indicated 
that the decreased absolute brain weight was related to the reduced body weight at 
these doses. However, brain mass is often considered to be conserved under 
conditions that lead to reduced body weight. 
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Gross brain measurements: At day 21, cerebellum length was statistically 
significantly decreased in perfused males (6%) and females (7%) at 4500 ppm. 
Cerebrum length was also statistically significantly decreased in females at 450 (4%) 
and 4500 (5%) ppm. At day 75, cerebellum length was statistically significantly 
decreased in males at 4500 ppm (5%), and statistically non-significantly decreased 
( 4 % ) in females at 4500 ppm. There was no effect on cerebrum length in either males 
or females at day 75. These decreases obs~rved on day21 and 75 were considered to 
be related to treatment. 

Micropathology brain measurements: On day 21, males at 450 (7%) and 4500 (8%) 
ppm and females at 4500 ppm (10%) showed a statistically significant decrease in 
cerebellum height. There were indications of a dose-related decrease for this 
measurement in both sexes at this time, but this was not the case at postnatal day 75. 
Cerebellar height on PND 75 was statistically significantly changed at 450 and 4500 
ppm in males (jl4% and t6%, respectively) and females (j13% and t6%). The 
hippocampal gyros was significantly decreased (P<0.05) by 11 % and 9% in males and 
females, respectively, at 4500 ppm on PND 21. In general, concurrent control data 
were either at the extreme end of the historical range or exceeded the historical range. 

Brain measurements. from offsurine sacrificed on postnatal day 21 or postnatal day 75. 
Dose in ppm1 

Males 
Parameter 0 45 450 4500 

Postnatal da, 21 
Ant/post cerebrum length, 13.52 13.67 13.31 13.24 
mm 
Ant/post cerebellum 7.20 7.03 7.12 6.80* 
lenlirth. mm 
Frontal cortex, mm 1.728 - a 1.769 1.805 
Parietal cortex, mm 2.008 1.918 1.901 * 1.922 
Caudate putamen, mm 2.982 --- 3.097 3.052 
Hiooocampal gyrus, mm 1.723 -- 1.673 1.541* 
Cerebellum height, mm 4.367 4.165 4.057* 4.005* 

Postnatal dav 75 
Ant/post cerebrum length, 14.56 14.69 14.45 14.64 
mm 
Ant/post cerebellum 7.56 7.69 7.41 7.21* 
length, mm 
Frontal cortex, mm 1.760 --- 1.656* 1.713 
Parietal cortex, mm 1.863 --- 1.808 1.880 
Caudate putamen, mm 3.345 -- 3.302 3.424 
Hinnocamoal gvrus, mm 1.758 --- 1.790 1.684 
Cerebellum hei!!ht, mm 3.831 --- 4.380* 3.618* 
1 Maternal gestational concentrations only 

a measurement not taken 
* p < 0.05. 

0 

13.63 

7.13 

1.823 
1.999 
3.029 
1.737 
4.292 

14.12 

7.57 

1.76 
1.855 
3.386 
1.631 
3.978 

Females 
45 450 4500 

13.38 13.07* 13.00* 

7.06 6.83 6.65* 

-- 1.763 1.749 
1.939 1.846* 1.850* 
--- 2.974 2.915 
--- 1.696 1.575* 

4.164 4.086 3.869* 

14.11 14.24 13.92 

7.52 7.47 7.25 

--- 1.66* 1.79 
--- 1.827 1.833 
--- 3.172* 3.330 
--- 1.731 1.543 

--- 4.488* 3.756* 

Microscopic findings: On histopathological examination of the brains and other 
nervous tissues, the only treatment-related finding was retinal degeneration in 1/10 
males at 4500 ppm. 

Conclusions and Critique 
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The study authors proposed a NOAEL for the dams and offspring of 45 ppm (3.8 
mg/kg bw/day). This is basically confirmed in the current assessment, as indicated 
below. 

Based on decreased food consumption during lactation and ocular opacities in dams at 
450 and 4500 ppm, the maternal systemic NOAEL (NOEL for Australia) was 45 ppm 
(3.8 mg/kg bw/day). There were no maternal neurotoxic effects. 

Neonatal toxicity included decreased postnatal weights, delayed preputial separation 
and retinal degeneration in the offspring at 450 and 4500 ppm. The NOAEL (NOEL 
for Australia) for neonatal systemic toxicity was therefore 45 ppm (3.8 mg/kg 
bw/day). 

There were decreased absolute brain weights, decreased cerebrum length and 
decreased cerebellum height in male and/or female offspring on postnatal day 21 at 
450 and 4500 ppm. There was also diminished performance in males in the passive 
avoidance test at these doses. Therefore the NOAEL (NOEL for Australia) for 
neonatal developmental neurotoxic effects was 45 ppm (3.8 mg/kg bw/day). These 
developmental neurotoxic effects occurred at matemotoxic dose levels. 
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The following tables were extracted from pages 37-60 in the study report (KIIA 
5.7.5): 

0 1 
0 

0 0 

30 30 29 26 
0 0 5 14 
0 0 l 0 

2 2 

• Data obtDim«ljn;,nP4llS 'll Md 78 il'l 'l&esM{vrll1ptlrt. Ola~ dttnnt;~ {tltzy.6-14). VaiH. ,u-11 ti,.,,_,,,,_. of 
nu:, wim tkt,Jmili"'ll, 
• Th;J-1-.t qf ._ with 110.~ by GtsmtiY31l Day 14 ww• O. Q. t mJ 4/IR tJv C011mtl1, lmr. mil-•. rno,I high-do.re flrt.m;n. 

~ffl'lrzy, 
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TEXT TABLE 3. l\hRrnal Fun nations" 

Nambei· ct .A.mmm &amineid: 30 

~of A:a.i:mahEumiud: 10 

10(100) 

Developmental Neurotoxicity Study (2006) / Page 13 of 27 
OPPTS 870.6300/ OECD 426 

30 30 

10 

30 

9{00) 
!{10) 
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Mesm bixi},wei§h! 00 Ge.tafum dayO 204.3±2.04 

Mean bod.y-ight{g) Ge.tafuon da.y6 222.6:t-2.70 

Mean bod.y-_ght (g) Geman day 13 245.1±3.56 

Mean bod.y-.wight(g) Gesb!ianda.y20 3(16.5±4.20 

Memweighl: pm·(g) ~days O - 20 102.3±2.79 

Memfcod~@"anim11l>'day} 
~ 6-13 

19.:ldl.~ 

19.6±0.55 

Ms... body""ight(g) LaciatimdayO 235.6±:3.21 
(30} 

Mam bodyweight (g) ~ day4 252.7±3..65 
(27) 

Me... lx,dyweight(g) ~cfay7 260. S:rl.46 
(23) 

Mam bodyweight(g) Laetatilm day 14 279.9%3..40 
(:ll} 

Munboil.)-~(g)ladaticmday21 269.tl:t:2,84 
(23) 

Me.3n fuada:mnmp1ioa(&'........Vday) la<t,rumda.ys 0- 7 41.7::2.97 

Mun toad eon,nmplioa (&•'animalfd;w La<t,rum ..ia,, .. 7 - 14 56.0:1.66 

Msn toademmm,ptian{&•mimal>'day) :r....:tationdzy,,. !4-11 66.7±3.00 
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206.3±1.65 '.roS.9±2.15 

2301cl93 IDJ,;:L97 221.1:1:2.32 

252..5±2.01 242.2±2.28 246.:!:2.83 

316.0BAO 299.3±3.14 305.11±3.81 

lO!t7±2.41 97.&:2.65 !8-9±236 (16) 

lU±0.49 2l.4:L29 47.6"Y.70 

19.W.43 19.9::!:0.41 13.0-"':D.90 

242.0±2.83 233.&:!::Hf:" '.!37.1±3.31 
(30} (2!1) 

26(L5±2.9'2 249.0:3 .09 2'6.4±2.94 
(26} (11) (20) 

27n.9±2.; I 2m_.;,:2.;0 26411::3.77 
(23} (ll (20) 

2SS .. :W.6! 27.'i.7':3.40 2SJ1!::3.77 
(23) (11) (20) 

273.6:!:::3.ll 267.7±3.U 272.1:5.43 
(23.) (11) (20) 

36 .. 3±151 33.6•.:l. l? 31. 5"±l .tl6 
l 

54.9±1.06 49.5•~!j6 .SO.S"±L05 
l 

64.3±2.13 6L4o:l.3l 5.5.ll"~l.01 

Do.ta obtai-1 ftom /Mlf•t 74-76. 80-82 in tmutudy r,pan. Fama.tu• RU11111 ± mndartl _,,,. m,. 
period .il'!cludll only aam:; fflOWlt ta defiver pups (41ith,r alive or dead). 

* Stattsti= =t}Trml contml, po0.05. 
0 Stamti , · t]rom amt.rol.,. p ,0.01. 

Lactation da s 7 - 14 360.9±6.16 .. o 

Lactation davs 14 - 21 l.6¾0.13 (23) 309.7±4.19 {20} 

Data obtained from pagt15 84-85 in .the sbidy nport. l'abies are - ±standard lI11'01' (ilf Diettrry CQJIU1liratiall$ wen11 
redum. durlngwem IS ofklctation (by/actors of 1.9, Hand 1.8, .~mly), based DII ~ lHCMIS§ infiJed 

. caruumpliim (g romtll'BBDikg bol{I• wt . .1~,J duriru! !actamm). 
1 Associatm with abs11nwl food zpillap and ronstilered an rmrebaflla measure of tLi. in tau. This vahul was acluded from the 

mean O\'B11.lg8 daily iiltaki,. 



Pyrasulfotole/000692 

TEXTTABLE7 L·tt s· . 1. er 1zean Cl it,• c1v· bir a 

OMenratio». 
Control 

No. of Littmi 13 
T«a!No. ofPups&m 259 
Total No. of Pups Mismig 2 
I.men with Pups Missing l 
Tow No. of Pups FOIIDdDead 1 
LittmiwifflPupsFouu.dDead 1 
Tmal No.. of Pms Clllllll'balized 0 
Llttef-wnhPnps Canmbalized 0 
Litter Size 11.3::029 

[11.0] 
(9.0-15.0) 

Sfillbom pllp\l: 
Nimiber 0 
% 0.0 
Mem:!:S.E. 0.0:t@.00 
[Median} [O.OJ 
(Range) (0.0-0.0) 

Mean No. ofVW\lk! Pups 
Birth 11 
Day 4 (i'm.cull1 H 
Day 4 (PO${-cull)" 8 
Dav21 g 

Llvebirthindex 100.0=0.00 
[HIM] 

{100.-100) 
Vmbilify mdex 9!!.~.69 

[100.0] 
{88.9-100) 

Lactation . .imle.. 100.0:l:0.00 
[100.0j 

tU)IPllm 

Dose 

45PPM 
.ll 
:m 
0 
0 
3 
3 
0 
0 

11.S¼0.38 
[12.0J 

{!U>-14.0) 

1 
0.4 

O.O:l:OJ}4 
[OJ)] 

{0.0-Ul} 

12 
12 
8 
8 

99.~.43 
HOO.OJ 
(!9-100} 

99.2±055 
1100.01 

{90-i)-100) 
99.S:054 
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458PPM 4590PPM 
21 20 

240 228 
3 3 
1 3 
1 3 
l 3 

0 0 
0 0 

11.4:0.49 11.~.36 
[1Ui} {11.0] 

(7Ji-16.0) (!1.0..16.0) 

0 0 
0.0 0.0 

0.0:0.00 0.0±0.00 
{O.OJ [0.0] 

{0.0-0.0) {0.0-0.0) 

11 ll 
11 11 
8 i 
ll g 

100.0:l:0.00 1000til.OO 
1100.01 {JOO.OJ 

(100-100) (100-100) 
93.7:0.75 98.W.31 

1100.01 {100.li] 
(175-100) (SS.9--100} 

I00.0:l:0.00 9l!.Wl.86 

,f~~ ,l,1.,ot?!l 

TEXT TABLE 10. Mean ±SD) Atrec of Sexual l\>lahlratioa {davs) a 

Dose,_ M ffl ..Lf\ 

hra:mem-
Cantnil 45PPM 45&PPM 4SOOPPM 

'N(MJF) 23 23 21 :w 
Preputw~ 44.1:l:052 {23:) 43.6:!:!l.31 (23) 46.ll!:0.5s an- 46. 7•"'=0.63 00) 

% Ptq:idb111chiiq1 Criteria 100 99 100 100 

Vll,ginalopeumg 32.8::1:0.83 {2.3) ll.lli:0.65 {23) 34'.7~!3(2.l} 33.7:!:030 00) - ' '"" QC fM 

" Dat«oo-"'""-,":"::::::J1D#5 n,p,or.t. 
•• St<'ltlst{UJiJy dff,ftlmttfrom: controi, p.fJ.01 f!alu&t 1m1msim = sitJ1'imJrl - (N) 
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aroup 

450 PPK 

!I PPM 

Ul'ffl 

'50 l?ffl 

HOO l'IIM 

Group 

0 PPM 

41'1l'11H 

¼5ijJ;l!'M 

4500 l1li'M 

Group 

n :t 12 

26 ± 26 

2.1 :t :1:2 

11 :t .14 

64 ± :H 

86 " ¼5 

5!1 :I: JO 

u: :I: 2P 

l,.terval l. 

l.07 iH 

111 ± 41 

l.00 ,t 22 

fl ±U 

Int.,rval 1 

110 i: 19 

107 :t 1.8 

116 : 2l 

l.25 :1: 29 
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'l'ECl!lf.ECAI. GMIJ& .U !IU7'09 
Stnmary :i:nt""""'l Motor -"Ctivicy f<>r Mal" 11.at:a. Poatnaall !'lay 13 

Study !llmlber ❖4-D?l?i·Yl!I 

:tntarval .a 

16 ± :a,. 

~5 :t 10 

~g :I: 1• 

13 :1: :t.8 

n,~"rval 3 

12 ± l.6 

15 ± 2:l 

13 ± 18 

16 :I: 22 

Interval 4 

7 ,: U 

16 ± U 

3 :1: 5 

9 :1: l<i 

~= Gl<1,D8 A>I OU'HH 

:uiterval s 

14. ± .25 

7 ± lQ 

7 ± " 
1.2 ± l.8 

S'lllllllllllry 111.t_..l lliOl:Or JY:t:iviey for Mal• nta, POat:natal. Day r, 
Study l!Umbitr 04-»12·Tl£ 

U.t,uval. 2 =erval 4 

J3 ± 33 !10 ± l.9 15 ± 22 

n: :I: 2& l.8 -1: 17 21 " 37 

35! :t l1 20 :t lll ll :I: :u 

::.e :I: 29 18 :I: 18 18 :I: 24 

n:.:::mm::1,1, GRADE ;u 0317309 
-ry .nt,,n,,,,l Il!Dt<n" 1,<:l:ivity f0%: Mala Rata, 

,;,tudy 2lllal:>er O¼-ll',2•TE 

Zntcval :a ml:srval. 3 Iittarval 4 

S8 ¼ ltll .... '% 2S. 37 :t:» 

45 ± 30 u ±22 u .t 2, 
411 .:t 24 '1 "' 19 

3!, " .112 

57 :t .29 36 :t 2¼ u :t 29 

~ <3IIAIB AB 03173!19 
&1JDRary :tnterval MQt.o.r 1\ctiv.ity fer Male Rate. 

&1.udy ~r l>-t-D72·Yl& 

I'.lltffval J' 

!i',S :I: 31'1 

8!I ± 30 

111'1 :t 37 

:!14 :t 34 

Inter,,-al. 3 

l.02 '!I:: 30 

96 % 2"1 

79 ± ,lU 

97 :t 35 

Int:.,_l ♦ 

81. "' 3.il 

90 :t 40 

87 :t ,17 

96 ± lll. 

nte.rval s 

~ ;,, ll 

23 :t JO 

:1:4 :I: 3~ 

24 :I: 28 

P<:>atmtal Illli'f ll 

J:nb>rval s 

2l!> ± ;u 

19 :t 20 

20 ± 17 

29 z 27 

Postnatal Day 60 

D:lt:erv&l 5 

91. i: 40 

73 :i: 36 

IS i: 10 

::m :t 21 

16 :I: 21 ,.~ :I: l1 

Int<n-val i 

.as ± 29 

.26 :tU 

22 :t 23 

lli :t 25 

rnt:erval " 
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OPPM 

HPPll 

UOPPll 

0110-

oroui;, 

!! PPM 

Ull'li'H 

UOPllll 

HOO Pl'M 

lm>UP 

OPffl 

45-
•150 PPM 

450GPl'M 

G:r0'4) 

0 PPII 

45 EAl 

I2'!:arval 1 

22 :I: :a 
1§ :I: 1ll 

1.1 ± 21 

12 : 17 

I.n:c.exval l 

S!f> ±31 

75 ±H 

62 -1: lo 
S9 :1: 45 

Inl::erval l 

116 ;: 29 

H4 :t:21. 

!Ill ± 24 

10:t :t: .30 

:tnten-al 1 

135 ,t_ 43 

J.25 :t 21 

122 ± 21! 

141 :1: ::n 
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:tnt-1 2 :tntarval 3 Interval 'l 

u :I: lll la : .21 10 :I: l.6 

l.l ±U a :1:a 13 :!: llO 

H ±U 1a j: 1'l' .u. 
"' J.S 

7 :I: 12 ' ±U a ± 9 

DQ!lll:0111:., GltlUlS All 0317J09 
3mm8illey xntarval. llCtar A~tlviey for _1,., a.au, 

21:Udy -er O-t•lm:1-ff 

:tnterval 2 mt:..rval 3 IM:erval 4 

23 :1:.21 u ± 1'l' 1S :1: 24 

Jg :l: ;u 24 :t: 22 l3, ± ~l 

u :1: 24 u :t: 21 H % ~$ 

J7 ±H 2i % 19 20 :I: :u 

rl!Klllllll:Clll. GRMlB• All 031'1:JQ! 
.ll'l.tolmiary Interval IIOtcr A<:t:in):y for l!'elDAle R&t:a, 

Bt\14y Wl!.biiir O'l•D72•YE 

xntarval 2 1111:arval 3 ;tnterva.1 4 

H ±.JS ll ,t 23 l9 .t ll:a 

t:2 :t: 2S ,H : 21 .33 ;I: 2Q 

!SQ .t 24 3f :1::a-1 34 t .11!7 

49 :I:,~ JS :I: 2!> 34 :I: 2\l 

't'SClllll7CAt. !JMDII All 031 '1399 
S'lllllmary l'4tU'Wll Jmt.Dr M:tivt!:lr for ""'8ale Ratll, 

study lllnlli:Jer O½-n,2-n: 

l:nt:arval 2 

10.l ± 27 

1ll :t Sl 

n>t..rv,r,l 3 Y.nt.erval 4 

1.n :t 18 

J.06 :1: :H 

lU :t: :u 

Int<trval s 

8 j: ].8 

8 :!: 15 

1 :I: lQ 

l.1 :I: 16 

Poatnatt.l ll<ly l:7 

Ial:«!rVal s 

5 :1: 10 

11 :I: H 

:a :1: 27 

21 :1: 26 

-tut.al Daz· 21 

Int..,,..al s 

'.!O :I: 3,1 

.. ,. :I: 2~ 

:.a :I: .HI 

:!3 :I: 21! 

·paat.natal nay ;;o 

rnt..erVRl 5 

122 :1: t'iil 

108 ,t l6 

n ± :is 
1~4 :;t ,1 

111 :1: 28 

1 :I: '1 

l.l ::u 

• ± " 

IK-1 6 

UI :I: H, 

12 ±U 

15 :I: :UI 

].g ;: 24 

Interval 11 

21 ± :15 

26 :I: :..6 

:,4 :tU 

.1M :t :!J 

:rnterval. 6 

119 :t 31 

96 :1: 33 

117 :1: ... a 
.1.(16 :1: Jfi 
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Q PPM 

45 -450. PPM 

4!5E:IO PPM 

Group 

0 PPM 

45 PP>! 

450 PP111 

4500 PPM 

GX<>up 

O PPM 

45 PP.I! 

450 PPM 

t500 PPM 

Group 

!) PPM 

45 PPM 

45"l PPM 

4500 PP11! 

Interval l 

2 * :a 

l * 4 

3 * 4 

1 ,t 2 

Interval 1 

17 ± 12 

20 ± 15 

u ±H 

8 ± 8 

:Interval 1 

35 * 9 

39 ± 15 

36 ,t. 10 

33 ,t 16 

I.nter1al l 

77 ± 12 

74 ± l.4 
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TECJIBICAL GRADS· AB 031. 730:9 
sumraa.ry :Int:err.al Locaa,otor Activity for Male fta:taF Eoetnatal Day 13 

study IIUml:ier 04-D72-YE 

:Interval 2. Interval 3 Int.en-al ii 

a ± 6 1 .¼ 2 1 ± l 

1 ± 2. 2 ± 3 l ± 3 

,. ± 2 0 ± 1 0 ± 1 

0 ± 1 0 ± 0 l ± 1 

ff:CIIIICAL !ZllDB AB onna• 
S'ummaey ::Interval tocomotor A.C-tivity :for: Ha1e Rats, 

s l:.udy ll'Wllber o-t • n, 2-YB 

rntttv.11 2 rnt-erva.l 3 Int.erval -t 

• ± 1 6 ± 7 3 ± s 

8 ± 1 s ± 6 5 ± 8 

9 ± 8 4 ± 4 s .¼ s 
6 ± 7 5 ± s • ± 

TISCl!NICJIL GRADB AZ OH 7.30.~ 
SUIJllllllry .Interval :t.ocomo-tor A-c:tivity for Male ht&-, 

Study !lumbar 04-072-YS 

rntarval 2 Interval 3: Interval 4 

14 ± • ll ± 7 10 ± 10 

14 ± ~ 11 ± 7 B .¼ • 
15 ± ~ 10 ± ~ 7 ± , 
17 ± 8 10 ± s 11 ± 8 

TECJIN:ICAL GRADS Alt 0317309 
S.mmacy zuterval ~tor Act-ivity for Male a.t.s, 

study Jrumber 04-D73-YE 

:i:nterval :a 

58 ± 26 

n,terval 3 

7¼ ± .23-

67 :J:: 26 

.S!I ± 25 

11 ± 33 

Interval 4 

69 :!: 32 

,60 :t 39 

11 ± 28 

Interval s I"D'tl!r"J'al 6 

2 ± 6 . l ± • 
1 .¼ l 1 ± 2 

1 ± ~ 1 ± 2 

0 ,. l 1 ± 2 

postnatal nay 1 "I 

.Iutarval 5 

2 ± s 

6 ± a 

6 ± 9 

6 " ? 

POstnatal :Day :;a1 

Interval 5 

g ± 8 

6 ± 7 

, ± 0 

8 " 7 

Postnatal Day 60 

Interval 5 

59 ± 27 

S2. ± 29 

4-6" ± J:1 

S:!- ± 31 

rn_t.erval 6 

1 ± J 

5 ± • 
3 ± 5 

e ± l' 

Int&J."\P-al fS 

8 ± • 
8 ± 10 

7 .¼ 8 

• ± • 

I':nterva.l 6 

49 :t 2J 

48 :t .3"1 
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I:ntarval 1 
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'l'ECHlt:IClU.. GRADa AB ?31-,309 
Summary ntterval Locomotor Activity for· Fsaa.le !ta.ta, Postnatal Day 1'3 

.Study IIUmbar 04-D72-Yl!I 

J:uterval 2 :intan-al 4 :Intervals I:nt-erval 6 --------------------------------------------------------------------------------------------------------
0 l'PK l:t4 .2± 2:t7 2,:5 2:t~ 1:t3 

45 Pl'II 

450 PPM 

•soo ,,_ 

I.nterva.1 1 

1. ± 2 

l :t 2 

0 ,t 1 

C :t a 

l ,t 4 

l :t l 

:1 ± l. 

1 :t 2 

l :t 1 

DODr.ICAL GRADS A& 0.317.3~9-

l. :t l 

1 :t l 

" :t 1 

.S,.,...,.r)• :Interval LO~tor Activity far Female Rats, FOetnatal o,,y l.7 
.st:u(fy -er 04-D.,2-VB 

0 :t 0 

.J. ± e 

0 :t l. 

'Interval 2. :tntarn.l ~ Interval 4 Xitterva.l S Int.ezval 6 --- --------------------------- -------- -- ------------- -- ----- ------------------------- --- -- --- -- --- -- ----
0 PPl!l 1!5.±l..2 7-2:G 4i±t: .5:t:.:1i 1±~ 5,i::9-

*5 PPM 

450 PPM 

4500 PPM 

Group 

22 :t 15 

14 :t 1.1 

15 :t U 

Interval 1 

e :t , 

12 z & 

e :t " 

6 :t 5 

9 :t 8 

6 :t 6 

4 :t 6 

11. ± .11 

S ,: 7 

'l'EODUCAI. G11AI1B All 0317'09 

I"' ± 10 

7 :t g 

ilumaary Interval Loconotor A<:l:ivity for Female aat:s, Past:nal:al Day 2:1. 
i:tudy llllmber 04-D?2-YE 

* :t ., 

5 :t 6 

5 :t 7 

Int.&rval 2 Interval 3 interval 4 'Interval 5 I:nterval 6 
--------- - - ---·---- --- --- ----- ---- --------·-- --- -------- --------- ----------- ---·------ --- ------- --- ---------
0 PPM 39 :.t- 10 l. 7 ± 9 12: :t S 11 t 1D "1 ± '1 6 z. 7 

4SPPK 

450 PPM 

4500 PPM 

Q PPM 

4SPPN 

450 PPM 

450-ll" PPM 

3-6 ~ l.2 

.37 :t 9 

:rnt-erval 1 

en :t 2, 
8J :t 15 

'17 ± 1!1 

97 ± JS 

l.!t ± " 

15 :t 9 

l.3 ± .,. 

a tin 

11. ± 8 

T&'CmfiCU. GR.\III!! AB G.31'13"~9 

5 :t 6 

SWID'llary :Interval LOoomot.or Activity for P«nala Rat.a, Postna.tal Day so 
study llhlmber 04-002-n 

8 :t 5 

J:utarval .J. Intan'lll 1 J:ntarval 41 

82 :t 40 

?2 ± 27 

n ± 33 

89 :tU 

:Interval 5 

81 it H 

72 t 25 

Int-erval 6 

H :t 28. 

59 ± .27 

58 :t 22 

62 !: 43 

55 it U 

n :t JS 

83 :t: ~£1 

!56 %- 34 

68 Z. :30 
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B!od<l 31:: 11 
Bb:k.3 ;a,.13, 

Blcx:k4 24:10 
PND22 

Bbll:5 25:14 
.'-"Ii, Flll'TolslS-.- :lWl 

.N'<l. Of .Animal< 16 
:&ayWll!ipl 51 

Bkd:l 
Bl<d; 3 :!20:12' 

PND60 
Bbcl:4 1611:107 
Bkd:5 !40±64 

A"'l,J'.,..TetalSu..... lOW! 

~Of.Animal< 16 

~l 30:lfi 
Blocl<l 17::14 

PND22 
Blcd:4 :!6:tl5 
Bb:k} 23::10 

.;,,-.FurT.utalS..- 21,i,ll 

l\To..0£~ 16 
BodyWll!ipl 49 

B,:,ck2 110:74 
Block.3 1112±11!1 

PND60 
Biocli:4 88±64 
Bkd:5 S2±7l 

A,'.11, FarTetal S....... 9W} 

No.Of.Amnm, 16 
VJi .. l 

• Data o~jhn,t,pag«s.215.Jlfi i1t dtitmttryripm. 
Val:mi« tm1111_, ±s~~on 

21±13 
M:14 
23:::13 

lW4 
16 

Sl 
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26±14 22:7 
20±U Hl±7 
20±11 l!J±8 
l4aoll 2:.1 
li 16 
48 44 

156:i: !OS 140±115 1412:114 

124:83 llS:94 111::!::79 
130:98 100:80 ~±~ 

1&74 DWlll 141Wl 
16 16 16 

ll:9 
:ll:!:10 24±15 11::3 
24::12 20±10 17±8 
19:!::lO 19±9 17:l! 

2""'11 nia 28=1 
l6 li lli 
49 44 44 

1': 
116±36 

7!±49 61:;;40 

54::211 61,t:57 50±31 
;5;:,:35 49:dO 41±24 
0<JS 1l,loi 5h3.l 

16 16 16 
l1l 
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Blixsl 3M 
Blioel, 3 :3&.t:S 

l'Mll:! 
m...14 39:.t.6 
Bla5 39'!6 .. 
Blod,4 4Q;d 

PND«l 
BJ,,ok 5 39.!a 

A~Y-'IMll:Suaillll 4W 
m..ot.Animah 16 

Blioel,2 

m..i.l 31:6 

PNDll 
BJ,,oli;4 n..4-
Bkd::5 l6t.9 

A.-.'.FwToni!S....... 33"4 
Na, 0£Aniz,w,; 16 

il<xly 1lhight 4!> 
4 

Blio<kl 43:t.S 
Blocl3 Oi6 

PND5!1 
Bb:U 41:16 
m..ss 4M 

A ... '.FotTotllll kmas .. 
Nc.OlAnimak 16 

a Dattu:ibtmlUlli jrfmt. page 118-121 in the stmi;' r,port 
}'alir;ir (IJTI - :!:s:ltmdard liniatitm 

l&.t2 
~ 

J("4 

]6 

51 

4W 
4l:M 
41:4 
4W 
4W 

16 

:TT.:6 
36!£! 
JW 
31,"3 

16 
49 

44=6 
4W 
3il:6 
4l:l::7 
42±7 
4W 

ll.l 
l. 
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3k5 3W 
31:1:3 3'h:,4 

37.:16 D.:t,4 

ll=4 3&1,7 

3'W JS=4 
16 16 
41 44 

lW 3!1:5 
l&:1::3 ~ 

3M 
3'1.1:3 
J?"'3 

16 

}1:1:,4 ~ 

37::tA 3&l:5 
35:5 36±5 
31"'2 3&14 

16 lli 
44 # 

41:l::5 
31!d:1 '.!W 
37.:1:4 ~ 

39.:1::3 n..,s 
3!il:4 3f!:lc.5 ..., 38,a 

16 lli 
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TEx'T TABLE 16. Passi\'e Avoidance Performanc.e at PND 22 Offspring (mean± S.D.) • 

~anme&r 

16 16 16 
Numb. of .Ammalslududadin.i\mlyss 16 16 16 16 
Triab mait.rnm 2.9:!D.3 3.0±0.0 •H±0.9 *3.4±0.6 
~tria!l(lec} 4!Hl:5S.7 39.6±35.3 31.2±22:.6 275:i:22.9 
~tria!l(sec} 180.0::0.0 lS0.0±0.0 162.5:;42.2 •u1.a"6.9 
Failed to Meet Criterion 0~ 0(01/4 0(0)% 0~ 
Failed t.oums ~LeammgPlme 2(B%) 0{0)% 0(0}% 0(0%} 

~2 Numb.of Aninws Tested 14 16 16 16 
~ Numbu of Aninws Included in Amlym 14 16 16 16 
Phase) 

Tuahtocritman 2.~.6 2~0 2.4:0.8 "2 .. 8:0.7 
•~trial l (~) 169.-4±39 .. 6 IS0.0±0.0 l75.4±1U "137.7±53.4 
~trial2{~) 177.0±IU 180.~.0 174.2±18.9 169.7:285 

Number-af.Amwals Tested 16 16 
Ses,mml ~of Amma!'SI11dud.edmJ\ml.y5it. 16 16 
~ Trial~ to crilierion 3:2:i:!l.S 3.5±0.9 3.3±0.S Phase) 

Latency trial I {s,,c) 24..8±2:5.2 20.8±11.9 36.0:42.6 41.fcc47 .. S 
Latency trial 2 {s,ec) 179 .. 2±3.l 171..&i:1&.4 179 .. 5±2.l 180.0±0.0 
Fai&eci to Meet Cmerion O(tl-"'/4) O(O¾i) O(Oo/.j 0(0%) 
FrielitciC:ross ~LaJmingPhase 0{0%) O{.lJo/•) 1 {6o/ij l{IS-%} 

Secicml ~of Ammab Tested 16 16 15 15 
(Retmmau Numba-ot.Ammah Indm.-WmAml}"ffl 16 16 14 15 

. 

Pme) 
Triabtomim:m 2.4±0.6 2.7:1:1.0 26±0.3 2.9::0.9 
Lateaeytrial l {_,) l51.2:!.4SA 1623:±44.:5 139.5±66..9 125.1:57:.9 

tri.al2 - 177;9:S.2 I !56.9±39. 7 170.1:t:24.8 169.4:dl.4 

" /)qJa ~Jiampag& D5s]:!4,ef.dre.:1¥ffO•,.,,-t. 
T'lial.r ro Cntmcn =~#Trim pa Gn,q,-±W. 
~'ID Trial 1 =liNmS&mmil ~ (zeCORdll)JIM'~=S'..D. 
~' to Trial 2 = ,\ilirmt ~ 1 dumtiim {mctmdrjl'ff' Gn:izg,·±SJl 
Fa.il«l tcMi!s:OitmoJI: = ~of Animals 11ml ~rbe,r.lrock.Tmt ditl 110tdm.ir,nm-aAJ~on. 
Fail«I tu~= Mmil,,er qf ~ thatl!fflwr ~rbesb«i. 

$ Statktit:ally tljffusm fem, amtn>l,. J1, 0. 05 
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TEXT TABLE 17. Water Maze Performance in Pl\'D 60 (±2 da i'S) (mean:!:: S.D.) a 

Session l 15 
(Leaming Tr.iah to Criterion (Mem!:SD.) 7.7¼2.S 8.:5±3.2 
Ph:afe) Trial 1 - En-on (Meae=S.D.) O.&:l:1.0 0.3:l-0.4 0.6:0.7 U±U 

Trial 1 - Dura!iou {lee) (Mean=S.D.) 18.9:1:15.0 10.%4.4 *l1.9±7J 19.7±15.8 
Trial 2- Emn (Mem¼S.D.) 0 . .3-±0.8 0.1:1:0.3 0.4:!:0.S O.l!:0.5 
Trial 1- l)Qfmon (ffi:) {M~.D.) 13.4:!:9.0 11.8:dl..9 B.4:-7.4 10..6:6.1 
Failed to MeetCI.iteriOD. 1(6%) 0(0%) 0(0%) 1 {7'}'.) 

Se!sion2 Nwnberof Animals n 16 16 14 
(R.eten.tion Triak to Critrrion (Memi:l:S.D.) 5.t=0.8 5.3:l-0.8 S.4:0.6 5.~.9 
Phase) Trial 1- Emn (Mem--'-S.D.) 0.4±0.9 O.l:l:0.3 O.S:U.I 0.~.5 

Trial 1- Dma1ion (ffi:) {Mesn=S.D.) &.9:1:5.2 7.3:4 .. 0 17.9:1:lJ.9 9.6'!6.2 
T1ial 2- Elron (Mem¼S.D.) 0.3:!:0.8 

Se!sion 1 Nwnber of Animals 16 ]6 Hi 16 
{Leaming Trials to Cmerion (Mean:l;S.D.) 7.4:J::3.0 7.2.:i:3.0 &.8.:i:3.1 8.7±2.6 
Phase) 

Trial. 1 - Em>n (Mtmi:S.D.) U±U 0.6.:i:0.7 0.9±1.5 1.5±1.3 
Trial 1 - Dumtion. (~) (Mean,i,S.D.) 19.9± 17.9 14.5:8.2 17.S,i, B.7 21.9±LU 

Trial 2-Emm ~.D.) 03±0.4 OJ!±t.4 0.6±0.9 0.5±0.6 
Trial 2- Dtmmon (sec) (Mean¼S.D.) 13.9±7.1 14.2± 14.2 13.1 ±8.2 10.6± 5.0 
Failed to Meet Criterion 0(0%) 1(6%} I (6%) 0(0%) 

SessiOJ12 Nmnber of Animals 16 15 15 16 
(Retention Triah to Critaillll (Meml:S.D.) 6.6±2.3 6.1± 1.9 6.4±2.1 5.:5:J::0.8 
Phase) 

Trial ! - Em>n i,.Mean:J::S.D.) 0.4,i,0.7 0.3=0.S o~.s O.S±0.9 
Trial 1 -Dumtion(sec) (Mnu:rS.D.) 93±6.9 9.7:!::4.7 12.0±U 8.8±6.2 
Trial 2 - Emn (Meall¼SD.) 0.1:1:0.5 0.1:1:0.5 o~.6 0.1±0.3 

• Data obtaiMdfrmnpagw 116-117 in the mid)'~-
f"alues.fbr rats who failed to learn IUl1'fug s&ma11. 1 ffii!l"II not iJu:lwieil in ,._ for ua-.sion '1. 
Values aTB ll!llffll :!: ;standard dtmalion * Statimcally diffemit from conirol, pdJ.05 
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TEXT TABLE 18. Mean (±SD) Brain Weight Data a 

5o.&:!:-B 45.6:3J: 43.91<:H 
(IO) (IO) (10) 

lA-4-1±0.061 U6h!J.QSO un~.±0.010 
(10) (10) (10) 

1.999±0.!47 2.84-h0.190 3.016:0.207 3002±0.203 
{10} (10} (lO) (10) 

'3 ...,,._ 
ll7.lltl0.3 3l0.5:±l4.5 299.2"±25.7 304;"1±!.S.5 

(10) (10) (10) (10) 

BraiD,Fixed{J) l.8?9±0.080 1.86i:&.07G l.'ilih0.037 1-827::0.083-
(10) (IO) (10) (10) 

Brain, Fixd>Bcdy \Veiya (%) 0.56h0.031 Ol,04:0.036 O.&ll,;IJ.051 Q601:t:0.03!1 
{10) (10) (10) (10) 

PND75(:&) (T~-N...-hrfueod) 

Tmniml.Body Wei!itt f!) 321.4±159 313-9:i:33'3 320.3±153 3G21±1?.0 
(10) (10) (10) (HI) 

Brain, Exed{J) l.90h0.090 1.951::0.m l.S7lidl.l@ U66:0.08!1 
(10) (10) (9) {10) 

0.5'96:i:D.046 0.624::0.080 
(10) (10) 

Tamimi Bady Weight {g) 47.2::3.7 47.3:::4.6 423£.9 40.0"±7.l 
(10) (IO) (IO) (10) 

&,;,., Fised(y 1.-409:t:0.002 l.313dJ.05i l.:311"!:0.~ l.!56"::.0.060 
(10) (10) (10) {10) 

2.992±0.l.."8 2.9:20±0.234 3, l»..0.232 5241:t0.634 
(10} (10) (10) {10) 

PNl>75 enaiuDDJl-P..-fiu 
Tea:miml&dy \¥eight(!!) l9S.4±1L4 190.0:::U.3 182.!l::U 190.7:1:18.8 

(10) (10) (11:)) {10) 

l.723±0.046 1.717-:,!1.051 1.707±0.039 l.6'W:O.GM 
(10) (lO) (10) {10) 

&,;,., Fmd.B<ld}• Weight ('Y..) 0.8&4dl.056 (l-90ldl.043 0..935±0.043 0.868,;D.072 
(10) (10) (10) (10) 

~,, 1s ~} (T.......,noa - Noa-him...t) 
Tamma! Bady Weight(() 188.4±11.6 lSB.0:::17.2 1&7.2±14.7 JSUhlS.O 

(JO) (JO} (!O) (10) 
&,;,., Fised (g) 1.793:tO.on I.Sl l::0.05!> 1.702""'°-lOl 

(10) (lO) (10) 

• Da.ta cbta.ined from pages &39--840, 842-843, 845-846 .in thuh.ul:v repon. 
• Statistically diflierem from ronttol, p,0.0:5 ' 
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BM'. 
~~Lemglh {tm?O ll~J\'1 

(W) 

~~C-} ,~:u 
{.10) 

14.:561,,ll.41 
(10) 

~~(mm) 7.56•&UI 
(!fl) 

~ 

l'!IIDn 
!J&Ql Olm:s {llill'a) l.1:!/8,l;lll'l1 

(1/0) 

PmellllC-('lwll) 2JlCB'"'°.Ola 
{10) 

~Pnmll!II.~) liBl=0.064 
(!fl) 

~~(mm) 1.n3=0.001 
(]O) 

Cmilelblm.(mm) 

PND'l'S 
!'lmlalc«to('lwll) 

(10) 
Pmm!C'.m'lu;(lem) Llll!W.t.l03 

(10} 

Codilll! ~-~ l.345=0.nll 
(1ll} 

~~(limit 1.,S&=0.0:H 
(10} ~(- Ull:0.047 
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1u-~ B.'.UOi0.22 ll.l4iii'.l.lJ 
{10) {lfl) (UI} 

1.0~ Ul,i,O.ll> . HC""-1.19 
(10) {lfl) (If!) 

U.4W.33 14.Mit!.!$ 
{le.I {ill} 

U9s1U7 7.41=031 7.ll"=!l.li 
(10} {Ill} (la} 

1.1~- U05oto.:Oll 
(l.111) {lll} 

Uli=OJ'.104 1.001~! l.!!lW.OU 
(II} {If,) (111} 

J.Wii=0112I l.~020 
{lllj (111} 

U1l=O.OO! 1.s<l!=iUl'.!5 
{ll,l} (111} 

<Uti=fll.tm: u,..o.mt 41lO'i=O.ffl3 
Q.gJ {10} (10) 

L6S6=0.01C l. 
{IO) {ll'l} 

UOllo:d.(IQj l.UW.004 
(16) (ill) 

U~l 1.~.ou 
{Ill} {le) 

l.7!il'OOQ.!164 l~.Oll 
(10) (11)) 

4.:n,G•OM.l 3.~l~.ffl 
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L;;; ~----
Cnlrot 111M ·•·c·.•··• ,.,,.,, .. 

Grm Heuueamts 

»-:n 
Aaw'l!iotl~~ {mm) U.43=1134 13.~ll 

{10) (1&} 

A.!W'Past~ {mm} ?.B=.055 7.!l6i0 .. lll 
{10} (10} 

PND '168! <1 lTUllliutioa -1'\tdllYlfi 
~~~(mm) 14.ll:0£> l4Jl=Ul 

(!0) (.lll'j 

~~~ 1Sf~ .. n 1..5lio0.JJ 
(Ill} (.ltfl 

~~ 
Pl!ll>U 

PmlllalCaru{lll,n) un..a.,nt -
{JO} 

Pmer.tl C'<l£!R (l,im} l.~.006 LtU..OJl6 
(Ill) {111; 

~Plmmm(mm} l.tl».irul:4 -
(I~ 

~ a,- {mm) l.'Ei:J;.g,eos -
{IO} 

~ {mm} ~-~ 4.ll!W.1112 
(10) (1.IJ} 

1911J'l'5(tilff~-~ 
l'.mllllilf c-{n:un) 1.761=0.004 -

{JO) 
~C-(mm} l.~.001 -

{JO) 
Cmc!a!Pulilmm{mm} Bl6..ac021 .. 

{10} 
Hippl>tlllijl'1! G)'IUS (mm) l.llll"°c.025 -

till<) 
C.tlMllllml {mm} U'/l=O.OJJ -

""' 
" Data ~:fn,,JfIKJJJSSMU6f bl lile~n;pon. ~--=~~ *~~.fram~pdJ..(Jj -=-~ 

1J.ll7"=0.l9 
{l!J) 

u~.10 
{l~ 

14.l4<t0.» 
{ill) 

, .. 4, .. ,tu 
{Ill} 

l.76lll:ll .. 008 
(10) 

L.~Jm 
{.!O} 

3..~017' 
(IO) 

U!ldikG..00:J 
(IO) 

4.~ei3 
(ill) 

l.itl2,i:O,OOJ 

(IO) 
ln7~.00J 

{lli) 
l.172•U20 

{lli) 
1.73'1ri.l>l9 

(Ill} 
4.~l)!ll ,.,.., 

~,PPM. 
13.110...0.>4 

{Ill) 
us-.iui 

(l!lj 

l3jl1m0.lt 
(Ilfi 

, •• ~311 
(lll} 

L74W.OU 
'10) 

usw~m 
(10) 

UlW.OB 
(10) 

1.s,w.oos 
(l.fl) 

3.U!W..Qll 
(111} 

l.1P~OOS 
.(l.11) 

U13W..©l 
(UJ) 

3.J:.0.0 .. f.lOS 
(10) 

1.$4~.024 
(10} 

3.~.cn 
""' 




