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QUALITY ASSURANCE FINAL REPORT STATEMENT

Screening of Priority Chemicals
for Potential Reproductive Hazard

NIOSH Contract No. 200-82-2542

HLA Study Nos. 6125-101 through 6125-110

The f£inal report as herein attached for the above-mentioned study has been
reviewed by the assigned Quality Assurance Unit of Hazletom Laboratories
America, Inc. in accordance with the Good Laboratory Practice Regulatiouns as
set forth in 21 CFR 58.35 (b) (6) (7). It has been found to accurately
identify and/or describe the authorized methods and standard operating
procedures followed in the conduct of the study and that the reported data
accurately reflect the raw data of the laboratory study. Furthermore, the
Quality Assurance Uanit has conducted the following inspections of the testing
facilities utilized in the conduct of this study and has submitted written
reports of said inspections to the study director and/or management.

DATE /i,JZ“ ézvy )

Manager, Quadity Assurance Unit
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ABSTRACT

As the chemical burden to which human beings are exposed increases, there is a
need to identify, evaluate, and regulate compounds harmful to the human
population. An increase in the incidence of occupationally-related
reproductive dysfunctions (e.g., damaged germ cells, infertility, impotence)
has produced a heightened awareness of the need to screen selected industrial
chemicals and to develop priorities for more detailed traditional reproductive
hazard testing.

This testing program was conducted to determine the effects of 15 chemicals on
reproductive performance and to evaluate their fetotoxicity when administered
orally to pregnant mice om Days 7 through 14 of gestation.

The test system used was a2 modification of the method developed by Chernoff
and Kavlock ("A Potential Ia Vivo Screen for the Determination of Teratogenic
Effects in Mammals.,” Teratology 21, (2): 33A, 1980,) as a postnatal screeniag
test,

The results indicate that di(n-butyl)phthalate, di(isobutyl)phthalate,
N-isopropyl-N'-phenyl-p-phenylenediamine, di(2-ethylhexyl)phthalate,
2-ethyl-l-hexancl, di(n—hexyl)phthalate, and mono(2-ethylhexyl)phthalate
warrant high priority consideration for more detailed reproductive toxicity
testing; while diethyl phthalate, dimethyl methylphosphonate, tris(2-chloro-
ethyl)phosphate, d-phenylalanine, probenecid, trans—cinnamaldehyde,
di(isodecyl)phthalate, and di(n-octyl)phthalate warrant lower priority
consideration for more detailed reproductive toxicity testing,

This report was submitted in partial fulfillment of Coutract No. 200-32-2542
by the Chemical & BioMedical Sciences Division of Hazleton Laboratories
America, Inc., Madison, Wisconsin, under the sponsorship of the Division of
Biomedical and Behavioral Science, National Institute for Occupational Safety
and Health, and the Centers for Disease Coatrol.






INTRODUCTION

The purpose of the studies conducted in this testing program was to determine
the effects of test materials oun reproductive function and to evaluate their
fetotoxicity when administered orally to pregnant mice on Days 7-14 of
gestation. All aspects of work performed in this program were conducted in
accordance with the U.S. Food and Drug Administration's Good Laboratory

Practice Regulations for Nomclinical Laboratory Studles.

In this program, 15 chemicals were screemed in groups of three. Each group of
three chemicals was tested against a concurrent vehicle control, and was
termed an experimental block. Each block consisted of a test, hereinafter
referred to as the MED Study, designed to determine for each chemical the
nininmum effective dose (MED) for adult female mice, followed by the screening
test proper, hereinafter referred to as the Reproduction Study, which
utilized, for each chemical, the MED previously determined.

This program was carried out at Hazleton Laboratories America, Inc. (HLA),

Chemical & BioMedical Sciencas Division in Madison, Wisconsin from November 9,
1982 through July 13, 1983,

TEST MATERIALS

Identification

A list of chemicals to be tested was supplied by NIOSH; these chemicals were
purchased by HLA or supplied by NIOSH. The following information (when
available) was compiled for each chemical.

Safety (safety data sheet)
Storage conditions

[ ] Physical/chemical properties
) Compogition

° Toxicity

. Stabiliry

[ ]

)]

For each chemical, the identity was confirmed and the purity was determined by
HLA.

Chemicals, the doses at which they were tested, and study dates are included
in Appendix A.

Disposal

Any remaining dosing solutions, all animal wastes, bedding, and carcasses
resulting from these studies were disposed of in a high-temperature
{ncinerator (U.S. Smelting Furnace Company, Belleville, Illinois).



TEST SYISTEM

Test Animal

Charles River specific pathogen—free (SPF) CD-l female mice (6 to 8 weeks old)
were purchased from the Kingston, New York facility of Charles River Breeding
Laboratories, Wilmington, Massachusetts, with the exception of mice for the
Reproduction Study in Experimental Block A that were purchased from the

St. Constant, Canada facility of Charles River Breeding Laboratories because
of the unavailability of mice from the Kingston, New York facility. Virgin
females were used for the MED studies, and timed-pregnant females were used
for the reproduction studies. '

Acclimation

Upon receipt, the animals were taken to a designated animal room where they
ware acclimated for 4 to 5 days before being placed on test. During
‘acclimation, the animals were examined for clinical abnormalities indicative
of health problems (e.g., diarrhea, ectoparasites, rough hair coat, nasal or
ocular discharge, evidence of ianjury, etc.). Any animals regarded as
unsuitable for the study because of Iimproper size, poor physical condition, or
other reasons were discarded, and the reason(s) were documented.

Identification

Prior to being placed on test, esach animal was assigned a permanent
identification number and was identified by an ear-puach/toe clip method. All
data collected from an animal were recorded and filed under its identification
number.

Housing and Maintenance

One animal room was assigned solely to each study. The following
environmental conditions were maintained.

Temperature: 72°F +3°

Relative humidity: 50X +20%

Air change: at least 10 changes an hour of filtered 1007 outside air
Light cycle: 12 hours light/12 hours dark

Temperature and humidity were mouitored continuously by a JC/80 computer
system {Johnson Controls, Madison, Wisconsiu) There were no variatiomns from
prescribed environmental conditioas.

Animal husbandry and housing at HLA comply with standards outlined in the
"Guide for the Care and Use of Laboratory Animals."2 Care was taken to
ensure that the animals were not disturbed for reasouns other than treatment,
data collection, and routine maintenance. During MED studies, animals were
housed five per cage (one dose level per cage) in plastic shoe box cages;




during reproduction studies, animals were housed individually in plastic
cages. A bedding material consisting of heat-treated hardwood chips covered
the bottom of the cages. Bedding was changed at least twice weekly during MED
studies, and at least once weekly until Day 18 of gestation during
reproduction studies.

Feed used for these studies was the pellet form of Purina Certified Rodent
Chow® #5002 and was provided ad libitum. This feed was analyzed by the

manufacturer for nutritional components and eavironmental contaminants; no
contaminants were known to be in this feed that were expected to interfere
with the studies. The following lots of feed were used for these studies:

0909822 M 1207822 C 0331831 A
0928822 C 0113832 A 0406831 D
1020821 G 0308832 H 0413832 J

Tap water was provided ad libitum fresh daily in glass water bottles fitted
with stainless steel sipper tubes. HLA analyzes samples of the tap water
quarterly for total dissolved solids, conductivity, microbiological content,
selected elements, heavy metals, organophosphates, and chlorinated
hydrocarbons. Results of these analyses are on file at HLA.

_Experimental Design

A standard screening protocol was employed in which the test materials and
vehicle were administered by oral gavage. The vehicle was corn oil [USP
equivalent, Sigma Chemical Company, St. Louis, Missouri (MED Study -
Experimental Block A); or Mazola®, Corn Products Company, Englewood Cliffs,
New Jersey (all other studies)]; dose volumes were 10 mL/kg body weight/day
and were administered to the nearest 0.0l mL in all studies except the MED
Study for Experimental Block A when doses were administered to the nearest
0.1 mL. Animals were treated between 9 a.m. and noon, once daily for

8 consecutive days [Days 7 through 14 of gestation for reproduction studies
(Day 1 of gestation was the day on which a copulatory plug was observed by the
animal supplier.)]. '

MED Studies. For each chemical, dose levels were gpecified by NIOSH
(Appendix A) and administered to groups of 10 nonpregnant animals. A
concurrent vehicle control group of 50 animals was maintained with each block
of three chemicals. The animal weight on the first day of dosing determined
the dose volume administered over the entire treatment period.

All animals were observed for clinical signs of toxicity during the hour
following dosing and again at least 5 hours after the firgt observations,
unless toxic signs dictated more frequent observations. Animals were observed
at least once daily after the eighth day of dosing until they were sacrificed
on the eighth day following the final dose. Clinical observations were
recorded using the terms given in Appendix B. Animals that died were
subjected to a gross necropsy to determine whether dosing error (e.g.,
instillation into the lungs, perforation of the esophagus, etc.) was tie cause
of death.



Body weigat was recorded for each animal at the time of randomization, on the
first day of dosing (Day 1, used to determine each animal's daily dosage), the
last day of dosing (Day 8), and 4 and 8 days after the final dose (Days 12

and 16, regpectively). Body weights were recorded to the nearest 0.l g,
except in the MED Study for Experimental Block A, in which body weights were
recorded to the nearest 1 g.

Mean body weight per treatment group for each day of weighing and mean body
weight change (from Day 1) per treatment group were compared with the
concurreat control group. On the basis of these results and of the clinical
observation and mortality data, the MED was estimated. The MED was defined as
the highest dose that resulted in a small number of mortalities and/or
significant weight loss when compared with coantrol data.

Reproduction Studies. In these studies, the MED for each chemical was
administered to a group of 50 timed—-pregnant mice. A coucurrent vehicle
control group of 50 timed-pregnant mice was maintained for each experimental
block. All animals were observed at least once daily for clinical signs of
toxicity. )

Clinical observations were recorded using the terms given in Appendix B.
Animals that died (and animals that were sacrificed in a moribund condition -
Experimental Block A only) were subjected to a gross necropsy to determine
vhether dosing error (e.g., instillation into the lungs, perforation of the
esophagus, etc.) was the cause of death,

Body weight was recorded at the time of randomizatiou, on Days 7 through 14 of
gestation (immediately prior to dosing - this weight was used to determine
each animal's dosage for that day), on Day 18 of gestation, and on Day 3
post-partum. Body weights were recorded to the nearest 0.1 g.

Mean body weight for pregnant animals per treatment group on Days 7, 14,

and 18 of gestation and on Day 3 post-partum, as well as mean body weight
change for pregnant animals during treatment (Days 7 through 14 of gestation)
and during pregnancy (Days 7 through 18 of gestation) were calculated and
compared with those of the concurrent vehicle coatrol group. Data from
animals that died were excluded from calculations.

Animals were allowed to deliver and care for their own young with a minimum of
disturbance. The first day an entire litter was observed was considered Day 1
of lactation for that litter. The number of live pups, dead pups, and total
litter weight (of live pups) were recorded for each litter on Days 1 and 3.

The percent of live pups and dead pups, mean pup weight change from lactation
Days 1 to 3, mean perceant pup weight change from lactation Days 1 to 3, and
mean pup viability per litter from lactation Days 1 to 3 [(number of pups
alive at Day 3/number of pups alive at Day 1) x 100] were calculated for each
treatment group and compared with those of controls.

On Day 3 of lactation, dams and litters were sacrificed and discarded. AllL
animals that failed to deliver by Day 23 of gestation were sacrificed and the
status of pregnancy was determined by opening all nongravid uteri and placing
them in a 10% solution of ammonium sulfide. The reproductive index [(number




of females that had a viable litter/number of surviving females that were
proven pregnant) x 100] was determined for each treatment group and compared
with that of controls. A viable litter was defined as a litter that had at
least one live pup on Day 1. Females were considered pregnant if they had
-litters or if their uteri stained positive with 10% ammonium sulfide.

Statistical Analysis

Differences between groups were considered statistically significant at

p < 0.05. Body weights, body weight changes, and litter weights were

analyzed using analysis of variance (ANOVA).3 If the group means differed
significantly by ANOVA, then Duunnett's t-test was used to compare the means of
the treated groups with the mean of the control group.

Litter gize, percent of live and dead pups, and percent weight change were
analyzed using the Kruskal-Wallis (KW) test.4 If the group means differed
significantly by the KW test, then Dunn's test was used to compare the means
of the treated groups with the mean of the control group.

Reproductive and viability indices were analyzed by contingency table
techniques.



RESULTS

VEHICLE CONTROL INTERBLOCK COMPARISONS

Summary tables for the interblock comparisons of vehicle control groups are
presented immediately following the text.

MED Studies

All control animals for MED studies received 10 mL/kg body weight/day of cora
oil.

The only deaths in control groups occurred in Experimental Blocks A and D,
where one animal in each block died because of dosing error. No deaths were
recorded for control groups in Experimental Blocks B, C, or E,

Clinical signs of toxicity for controls in Experimental Blocks A and D are
presented in Tables 1 and 2, respectively. These incidences of clinical signs
were negligible; there were no clinical signs of toxicity recorded for
controls in Experimental Blocks B, C, or E,

A summary of mean body weight data for wvehicle control animals is prasented in
Table 3. These data were consistent among the five MED Study control groups;
the maximum variance of body weights was +4 g, and the maximum variance of
body weight changes was +1l g.

Reproduction Studies

All control animals for reproduction studies received 10 mL/kg body weight/day
of corn oil.

There were no deaths in the control group of any experimental block., Clinical
signs of toxicity in control animals were recorded only for Experimental
Blocks A and C (Tables 4 and 5), and, as in the MED studies, were negligible.

A summary of mean pregnancy and female body weight data for vehicle control
animals is presented in Table 6, The reproductive index, as well as body
weight data for pregnant animals were consistent among the five experimental
blocks, The maximum variance of body weights was +5 g; the maximum variance
of body weight changes was +2 g,

A summary of mean litter and viability data for vehicle coutrol animals is
pregented in Table 7. Although variations among experimental blocks were seen
in total litter weights at Days 1 and 3 post-partum, mean pup weights per
litter were consistent among experimental blocks.

There were four females in Experimental Block C and one female in Experimental
Block E whose pups were dead on Day 1 post—partum; however, pup viability from
Days 1 to 3 post—partum were consistent among experimental blocks.




Study No, 6125-101

Table 1

MED Study: Block A
Incidence of Clinical Signs: Vehicle Control
10 mlL corm oil/kg body weight/day

Clinical Sign of Toxieity Number of Animals Showing Sign

Languid
Prostrate
Ataxia

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Pilosrection

1



Study No., 6125-107
Table 2

MED Study: Block D
Incidence of Clinical Signs: Vehicle Control
10 ml corn 0il/kg body weight/day

Clinical Sign of Toxicity - Number of Animals Showing Sign
Languid 12

Prostrate
Ataxia

Hunched 1a
Tremors

Head tilt

Thin

Wheezing
Dyspnea

Urine stains
Alopecis ‘ 1

Rough hair coat 18
Sores

Piloerection

2Animal died because of a dosing error.




Vehicle Control Interblock Comparison of Body Weight Data

Weight Day 1
N
Mean
Sb

Weight Day 8
N
Mean
S

Weight Day 12
N

Mean
]

Weight Day 16
N
Mean
S

Weight Change
N
Mean
s

Weight Change
N
Mean
S

Weight Change
N

Mean
S

3Body weights
nearest 1 g.
bs: Standard

Table 3

MED Studies

Vehicle Control Group (Experimental Block)

A B C D E
50 50 50 50 50
363 24,5 28.4 25,1 26.8
1.3 1.16 1.34 1.00 1.03
50 50 50 50 50
26 24,7 28.3 25.2 27.0
2.0 1.74 1.35 1.45 1.14
49¢ 50 50 49¢ 50
27 25.8 29.5 26.6 28.0
2.1 1.76 1.60 1.22 1,22
49¢ 50 50 49¢ 50
27 25.9 30.1 27.1 28.8
2.0 1.93 1.60 1.31 1.46
Days 1-8
50 50 50 50 50
0 0.2 -0.1 0.0 0.3
1.7 1.14 0.65 1.40 0.96
Days 1-12
49¢ 50 50 49¢ 50
1 1.3 1.1 1.5 1.3
1.9 1.26 0.84 1.36 0.92
Days 1-16
49¢ 50 50 49¢ 50
L 1.4 1.7 2.0 2.1
1.8 1.41 1.15 1.42 1.20

for the MED Study, Experimental Block A recorded to

deviation.

COne death due to dosing error.
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Study No. 6125-102
Table 4

Reproduction Study: Block A
Incidence of Clinical Signs: Vehicle Control
10 oL corn oil/kg body weight/day

Number of Animals Showing Sign
Days Days
7=14 15-18 Day 19 of
of of Gestation to

Clinical Sign of Toxicity Gestation Gestation Day 3 Post=-partum

Languid
Prostrate
Araxia

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores

" Piloerection

Purulent - uterine
horns and cervix 1
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Study No. 6125-106
Table 5

Reproduction Study: Block C
Incidence of Clinical Signs: Vehicle Control
10 ml corn oil/kg body weight{day

Number of Animalg Showing Sign
Days Days
7=14 15-18 Day 19 of
of © of Gestation to

Clinical Sign of Toxicity Gestation Gestation Day 3 Post—partum

Languid
Prostrate
Ataxia

Bunched
Tremors
Head tilt
Thian

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection

Scab formation
involving hair 1 1 : 1
Red exudate (vagina) i
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Table 6

Reproduction Studies

Vehicle Control Interblock Comparison of
Pregnancy and Female Body Weight Data

Vehicle Control Gro

mental Block)

A B
Number of females on test 50 50
Number of females found dead 0 o
(execluded from results)
Number of females that survived 50 50
Number of females that
produced viable litters? 32 37
Number of females with
resorbed or nonviable litters 1 2
Number of proven pregnant
females i3 39
Reproductive index
[ (Number of females that
produced viable litters/number
of proven pregnant females)
x 100] 97 95
Mean Body Weights (g) for Pregnant
Females
Gestation Day 7 .
N ) 33 39
Mean 27.3 26.2
sb 1.41 1.63
Gestation Day 1é
N , i 33 39
Mean 36,2 33.4
5 3.04 2.33
Gestation Day 138
N 33 39
Mean . 46,8 44,1
S 5.29 5.00

up (Experi
[ D
50 50
0 0
50 50
33 33
7 1
46 34
85 97
46 34
28.0 29.9
2.65 2.35
46 34
35.4 37.1
3.75 2.89
46 34
43,9 47.9
6.15 5.01

50

0

50

34

38

89

38
28.8
1.92

34 viahle litter was defined as a litter that had at least one live pup on Day 1.

PS: Standard deviation.
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Table 6 (Continued)
Reproduction Studies

Vehicle Control Interblock Comparison of
Pregnancy and Female Body Weight Data

Vehicle Control Group (Experimental Block)

A B C D E
Pogt-partum Day 3
N 32 37 39 33 34
Mean 34,7 34.4 35.8 36.8 39.3
sa . 3.67 2.38 3.17 2.68 2.90
“Mean Body Weight Changes (g) for Pregnant
Females
During Treatment (Days 7=14 of
gestation). :
N 33 39 46 34 38
Mean 2.0 7.2 7.4 7.2 9.4
S - 2,83 2,04 2.36 2,72 3.17
During Pregnancy (Days 7-18 of
gestation)
N 33 39 46 34 38
Mean 19.5 17.9 18.0 18.0 20.0
S 5.09 5.05 5.30 5.18 6.64

4g: Standard deviation.
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Table 7

Reproduction Studies
Vehicle Control Interblock Comparison of
Group Litter and Viability Data

Vehicle Control Group (Experimental Block)

A B C D . E
Number of females .
that produced viable litters? 32 37 39 33 34
Pogt—partum Day 1
Number of live pups/litter
N 32 37 39 33 34
M%an 9.5 9.0 9.5 9.9 11.5
s 2.03 3.11 2.60 2.36 1.73
Number of dead pups/litter
N 32 37 39 33 34
Mean 0.0 0.6 0.4 0.1 0.0
S 0.00 1.83 1.27 0.29 0.00
Percent of live pups/litter
N ‘ 32 37 39 33 34
Mean 100.0 93.6 95.1 99.2 100.0
S 0.00 18.48 14,38 2.56 0.00
Percent of dead pups/litter
N 32 37 39 33 34
Mean ! 0.0 6.4 4,9 0.8 0.0
S c.00 18,48 14,38 2.56 0.00
Litter weight (g)
N 32 37 39 33 34
Mean 15.6 14.4 14.7 16.0 18.6
S 2.89 4,56 3.60 3.30 2.24
Mean pup weight/litter (g)
N 32 37 39 33 34
Mean 1.7 1.6 1.6 1.6 1.6
s 0.13 0.17 0.13 0.13 0.12

34 viable litter was defined as a litter that had at least one live pup on Day 1.
S: Standard deviation.
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Table 7 {Countinued)
Reproduction Studies

Vehicle Control Interblock Comparison of
Group Litter and Viability Data

Vehicle Control Group (Experimental Block)

A B C D E
Post—partum Day 3
Number of live pups/litter
N 32 37 392 33 3&
Mean 9.4 8.9 9.4 9.8 11.5
sb 2.03 3.16 2.82 2.46 1.71
Number of dead pups/litter
N 32 37 394 33 34
Mean 0.1 0.1 0.1 0.1 0.0
s 0.25 0.39 0.41 0.24 0.17
Percent of live pups/litter
N 32 37 392 33 34
Mean 99.4 98.5 96.4 98.2 99.8
5 ﬂ 2.46 6.78  16.30 8.80 1.37
Percent of dead pups/litter
N 32 37 392 33 34
Mean 0.6 1.5 3.6 1.8 0.2
S 2,46 6.78 16.30 8.80 1,37
Mean pup viability/litter (Days 1 to 3)
N 32 37 398 33 34
Mean . 99.4 98.4 96.4 98.2 99.8
S 2.46 6.80 16.30 8.80 1.32
. Litter weight (g)
N 32 37 38 33 34
Mean 19.9 18.4 18.8 21.6 25.8
S 3.62 5.81 4,27 4.75 3.24
Mean pup weight/litter (g)
N 32 37 338 33 34
Mean 2.1 2.1 2.0 2.2 2.3
S 0.30 0.33 0.20 0.19 0.20
Mean percent pup weight change
{Days 1 to 3) ‘
N 32 37 38 i3 34
, Mean 29.4 30.0 26.7 35.3 39.0
T " S 12,19 9.79 7.29 6.28 6.07

4Includes cne female whose pups were dead on Day 3.
S: Standard deviation.
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EXPERIMENTAL BLOCK A

Data referred to in the following sections are tabulated and discussed by
experimental block. Tables for MED studies can be found immediately following
the text associated with each chemical; tables for reproduction studies can be
found immediately following the text associated with each experimental block.

MED Study No. 6125-101.
Diethyl phthalate (DEP). (Tables.8-11)

- vehicle control (10 mL corn oil/kg body

Duse levels used: Group 1
weight/day)
. Group 2 = 1,000 mg DEP/kg/day
Group 3 - 1,830 mg DEP/kg/day
Group 4 = 3,345 mg DEP/kg/day
Group 5 - 6,120 mg DEP/kg/day
Group 6 = 11,200 mg DEP/kg/day (undiluted)

One animal in the control group died 2 days after the end of treatment; this
death was due to a dosing error. All of the mice treated with 11,200 mg
DEP/kg were dead by the second day of treatment and one-half the animals in
the 6,120-mg/kg group were dead by the third day (Table 8). No dosing errors
were evident. No deaths occurred at lower doses. The most frequent clinical
observation in these animals was languidity which was seen on the first day of
treatment in the animals that died on the second day of treatmeant (Tables 9
and 10). There were no significant differeances in body weights or body weight
changes for mice treated with DEP (Table ll).

Based on these data, a dose level of 4,500 mg DEP/kg/day was used as the MED
in the reproduction study.




Study No. 6125-101
Table 8

Survival of Mice in the MED Study
for Experimental Block A

Treatment Mice Alive Mice Alive
(mg/kg body No. of Mice Dead on Treatment Days on Day 8 on Day 16
weight/day)  Animals 1 2 3 4 5 [ ? 8 Number Percent Number Percent
0 50 0 0 0 0 0 0 0 e 50 100 4928 98
Diethyl phthalate
1,000 10 0 0 ¢ 0 - 0 0 0 1] 10 100 10 100
1,830 10 0 0 ()] 0 1] 0 0 0 ic 100 10 100
3,345 10 0 0 0 0 0 0 0 0 10 100 10 100
6,120 10 1 3 1 0 0 0 (1] 0 5 50 5 50
11,200+ 10 3 7 - - - - - - 0 0 0 1]
Di(n-butyl)phthalate
1,000 10 L] 1] 0 )] 0 0 0 0 10 100 10 100
1,800 10 0 ] (1) 1) 0 G 0 0 L0 100 10 100
3,240 10 0 0 o 1 0 | 0 0 8 80 8 80
5,035 10 0 2 4 2 0 ] 0 0 2 20 1 10
10,500+ 10 1 0 3 0 2 ] (1] 0 4 40 & 40
DPi(isobutyl)phthalate
1,000 10 0 0 0 0 ] 0 )] 0 10 100 10 100
1,795 10 0 0 (1] 1] 0 0 0 L] 10 100 10 160
3,225 10 0 0 0 0 0 0 0 0 10 100 93 90
5,790 10 | 0 2 2 1] )] ) 0 5 50 5 50
10,400+ 10 0 0 0 0 0 0 0 2b’ gb 80 gb 80
tUndiluted.

80ne death due to dosing error.
bPwo deaths due to dosing error.

T
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Study No. 6125-101

Table 9

MED Study: Block A
Incidence of Clinical Signs: Vehicle Control
10 mL coran oil/kg body weight/day

Clinical Sign of Toxicity Number of Animals Showing Sign

Languid
Prostrate
Ataxia

Hunched

Tremors
Head tilt

Thin

~ Wheezing
" Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection

1
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Study No. 6125-101
Table 10

MED Study: Block A
Incidence of Clinical Signs: Diethyl phthalate

Dose level (mg/kg/day)
Clinical Sign of Toxicity 1,000 1,830 3,345 | 6,120 11,200

Languid 2 7
Prostrate
Ataxia

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection
Opaque eyes 2




T-42504A TREAVTMENT BUNMARY
HED 8TUDY IN MICE -~ EXPERIMENYAL BLOCK A, STUDY NO. &425-104

Table 11

Susmary of Mean Body Weight Data (g)
Diethyl phthalate

HG/KB 0 1,000 4,830 3,345 6. 420 i4.200
WELGHT DAY 4 ,
NOD 50 10 10 10 10 10
NEAN 24 25 26 25 26 26
g2 4.3 0.9 0.9 1.3 4.0 0.9
8e®b 0.2 0.3 0.3 0.4 0.2 0.3
WEJGHT DAY 8 )
NO 50 10 10 10 5 0
MEAN 26 26 27 24 27 -
8 2.0 'R §.4 1.8 1.4 0.0
SE 0.3 0.5 0.3 0.5 0.4 0.0
UETGHT DAY 42
ND 49 ¢ 10 0 10 s 0
MEAN 27 24 27 26 27 —
s 2.4 £.4 1.2 1.2 1.4 0.0
SE 0.3 0.3 0.4 0.4 0.4 0.0
WELBHT DAY 14
ND 49 ¢ 10 0 10 s 0
HEAN 27 27 27 27 27 —_—
8 2.0 1.7 1.6 1.3 $.6 0.0
SE - 0.3 0.5 0.5 0.4 0.7 0.0
WT. CHANGE DAYS -8
NI 50 10 10 10 5 0
MEAN ) 1 1 o 2 -
g 1.7 1.4 $.4 .4 4.3 0.0
8¢ 0.2 0.3 0.3 0.3 0.6 0.0
WT. CHANGE DAYS 4-42
NO 49°¢ 10 10 10 g o
HEAN 4 0 1 4 2 -
8 1.9 1.4 0.8 1.3 4.3 0.0
SE 0.3 0.3 0.2 0.4 0.6 0.0
UT. CHANGE DAYS 1-46
NO AR € 10 40 0 1] "0
MEAN 1 1 1 1 2 -
5 1.8 1.6 4.3 1.4 1.4 0.0
8€ 0.3 0.5 0.4 0.4 0.4 0.0

a S: Standard deviation.
b SE: Standard error.
¢ One death due to dosing error.

oc
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Di(n=-butyl)phthalate (DNBP). (Tables 8, 9, 12, and 13)

Dose levels used: Group 1 - Vehicle control (10 mL cora oil/kg body
weight/day)
Group 2 - 1,000 mg DNBP/kgz/day
Group 3 - 1,800 mg DNBP/kg/day
Group 4 — 3,240 mg DNBP/kg/day
Group 5 = 5,035 mg DNBP/kg/day
Group 6 = 10,500 mg DNBP/kg/day (umdiluted)

One animal in the control group died 2 days after the end of treatment; this
death was due to a dosing error. Survival was 807%, 10Z, and 40% in mice
treated with 3,240, 5,035, and 10,500 mg DNBP/kg, respectively (Table 8).

With the exception of one animal that died on Day 9, the deaths occurred
during Days 1 through 6 of treatmeant. WNo dosing ervrors were evident.
Languidity was observed in all groups except the lowest dose level (Tables 9
and 12). There were no significant differences in body weights or body weight
changes for mice treated with DNBP (Table 13).

Based on these data, a dose level of 2,500 mg DNBP/kg/day was used as the MED
in the reproduction study.
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Study No, 6125-101
Table 12

MED Study: Block A
Incidence of Clinical Signs: Di(n-butyl)phthalate

Dose Level (mg/kg/da
Clinical Sign of Toxicity 1,000 ‘1,800 3,240 5,035

10,500

" lLanguid 1 4 8
Prostrate 1 ]
Ataxia

Hunched

Tremors

Head tilt

Thin

Swollen head 1

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection

6
5




T-425048 TREATHENT SUMPMARY
HED 8TUDY N MICE - EXPERIMENTAL BLOCK A, STUDY HO. 4425-404

Table 13
Summary of Mean Body Weight Data (g)
Di(n-butyl)phthalate

MG/KG L) 1,000 1,800 3. 240 5,035 40.500

HEIGHT DAY 4

N &0 40 10 10 10 10
MEAN 24 24 24 25 25 25
3':. 1.3 4.2 1.4 0.7 0.9 1.2
SE 0.7 0.4 0.3 0.2 0.3 0.4
WEIGHT DAY 8
NG 50 10 10 g 2 4
MEAN 26 24 28 24 25 25
8 2.0 1.2 4.0 0.7 i.4 0.0
SE 0.3 0.4 0.3 0.3 §.0 0.0
WELIGHT DAY 42 e
ND 4% 40 10 8 4 4
MEAN 27 27 24 26 25 25
8 2.1 1.5 §.2 6.5 0.0 0.6
SE 0.3 0.5 0.4 0.2 0.0 0.3
UEIGHF DAY 46
NO 49 € 10 40 g 1 4
MEAN 27 27 26 24 26 26
8 2.0 1.7 4.4 0.7 0.0 1.2
SE 0.3 0.5 0.4 0.2 0.0 0.6
WT. CHANGE DAYE 1-8
NO 50 10 10 8 2 4
MEAN 0 4 0 0 0 0
8 4.7 4.2 0.9 4.2 4.4 0.5
8E 0.2 0.4 0.3 0.4 1.0 0.2
WT. CHANGE DAYS 4-42 c '
NO 49 10 10 8 4 4
MEAN 4 4 0 0 0 0
8 .9 1.5 4.3 1.0 0.0 0.5
8E 0.3 0.5 0.4 0.4 0.0 0.3
UT. CHANGE DAYS 4-44
ND 4y € 10 0 8 i 4
MEAN ] 2 0 4 0 )
8 4.8 1.4 1.3 4.2 0.0 4.0
SE 0.3 0.5 0.4 0.4 0.0 0.5

a S: Standard deviation.
b SE: Standard error.
€ One death due to dosing error.

£Z
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Di(isobutyl)puthalate (DIBP). (Tables 8, 9, 14, aad 15)

Dose levels uged: Group 1 - vehicle control (10 amL corn oil/kg body
weight/day)
Group 2 - 1,000 mg DIBP/kg/day
Group 3 - 1,795 mg DIBP/kg/day
Group 4 - 3,225 mg DIBP/kg/day
Group 5 - 5,790 mg DIBP/kg/day
Group 6 - 10,400 mg DIBP/kg/day (undiluted)

The only treatment-related death associated with this compound occurred
between Days 1 and 4 of treatment in mice which were given 5,790 mg DIBP/kg;
50% of these animals died (Table 8). The deaths of one animal each in the
control group and in the group treated with 3,225 mg DIBP/kg, and of two
animals in the 10,400-mg/kg group were due to dosing errors. Languidity was
obgserved for a brief pericd (1 to 3 days between Days 1 and 4 of treatment) in
mice treated with 3,225 and 5,790 mg DIBP/kg (Tables 9 and 14). Animals in
the highest dose group had urine stains on the abdomen and in the anal region
at various times during the dosing interval and had rough hair coat during
Days 6 through 8 or 11 of treatment, There were no significant differences in
body weights or body weight changes for mice treated with DIBP (Table 15).

Baged on these data, a dose level of 4,000 mg DIBP/kg/day was used as the MED
in the reproduction study.
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Study No. 6125-101
Table 14

‘ MED Study: Block A
Incidence of Clinical Signs: Di(isobutyl)phthalate

Dose Level (mg/kg/day)
Clinical Sign of Toxicity 1,000 1,795 "3,225 5,790 10,400

Languid 2 5
Prostrate 4
Ataxia

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains 102
Alopecia

Rough hair coat 108
Sores

Piloerection

Opaque eves 1
Discoloration (hair yellow) ' 1

dIncludes two animals that died because of a dosing error.




T-42504C  TREATHENT SUMMARY
MED STUDY IN MICE — EXPERIMEMTAL BLOCK A. STUDY NO. 642%-404

Table 15
Summary of Mean Body Weight Data (g)
. Di(isobutyl)phthalate
MG/K G 1,000 1,795 3,225 £,790 10, 400
WELGHT DAY 4
ND 50 0 {0 10 10 40
MEAN 26 26 26 26 25 25
58 1.3 1.3 1.4 i.4 0.5 §.2
‘geb 0.2 0.4 0.5 0.4 0.2 0.4
WESGHT DAY B
NO 50 0 10 10 5 40
HEAN 26 26 27 24 24 24
g 2.0 1.3 §.4 2.0 0.5 1.9
SE 0.3 0.4 0.5 0.4 0.2 0.6
UETGHT DAY 42
ND 49°¢ 10 10 9c s gd
MEAN 27 24 26 26 27 24
8 2.4 1.4 1.4 1.7 4.4 1.6
8E 0.3 0.5 0.4 0.4 0.5 0.5
WELGHY DAY 46
ND A9 €© 10 10 g¢c 5 gd
HEAN 27 27 27 26 26 26
) 2.0 1.6 1.8 1.4 1.3 1.8
HE 0.3 0.5 0.5 0.5 0.6 0.7
UT. CHANGE DAYS 1-8
ND 50 10 10 10 5 10
MEAN 0 0 1 0 4 1
8 1.7 0.8 0.9 4.3 0.8 1.3
8E 0.2 0.3 0.3 0.4 0.4 0.4
UT. CHANGE DAYS 4-42 c
NO 49 10 10 ¢c 5 gd
WEAN ' 4 4 0 4 1
g . 1.9 0.8 0.8 0.7 §.4 0.9
SE 0.3 0.3 0.3 0.2 0.5 0.3
UT. CHANGE DAYS 4-46
ND 49 C 10 10 9c 5 gd
MEAN § { § 1 4 4
8 1.8 1.2 0.9 0.9 1.2 4.2
8k 0.3 0.4 0.3 0.3 0.5 0.4

SE;

an Te

$: Standard deviation,
Standard error,
One death due to doaing error.
Two deaths due to dosing errors.

9T .
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Reproduction Study No. 6125-102
Diethyl phthalate (DEP). (Tables 16-18, 21, and 22)

Dose levels used: Group 1 = vehicle control (10 aL corn oil/kg body
' weight/day)
Group 2 = 4,500 mg DEP/kg/day

No deaths were recorded for the vehicle control group (Table 16); however, one
female had purulent uterine horns and cervix when sacrificed after 23 days of
gestation (Table 17).

One animal treated with DEP died on Day 9 of gestation (i.e., Day 3 of
treatment); oan Day 8 of gestation (Day 2 of treatmeant), one animal was
sacrificed in a moribund condition (languidity and dyspnea were reported for
this animal); and one animal aborted on Day 3 of gestation (Tables 16 and
18). No evidence of dosing error was found in these animals. No other
clinical signs of toxieity were recorded.

Group pregnancy and female body weight data are presented in Table 21. No
significant differences from control data were seen in the parameters examined.

Group litter and viability data are presented in Table 22. No significant
differences from control data were seen in the parameters examined.
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Di(a-butyl)phthalate (DNBP), (Tables 16, 17, 19, 21, and 22)

Dose levels used: Group 1 - vehicle control (10 aml corm oil/kg body
weight/day)
Group 2 - 2,500 mg DNBP/kg/day

No deaths were recorded for the vehicle control group (Table 16); however, one
female had purulent uterine horns and cervix when sacrificed after 23 days of
gestation (Table 17).

On Day 8 of gestation (i.e., Day 2 of treatment), one animal treated with DNBP
died because of a dosing error, and four animals were sacrificed in a moribund
condition (Table 16). Clinical signs of toxicity included languidity,
prostration, dyspunea, and coldness to touch, and were reported only for those
animals that died or were sacrificed (Table 19).

Group pregnancy and female body weight data are presented in Table 21. The
reproductive index, body weights on Days 14 and 18 of gestation, and bedy
weight changes during treatment and pregnancy were significantly lower than
those of controls.

No viable litters were produced by females treated with 2,500 mg DNBP/kg/day
(Table 22).
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Di(isobutyl)phthalate (DIBP). (Tables 16, 17, and 20-22)

Dose levels used: Group 1 - vehicle control (10 mL corm oil/kg body
weight/day)
Group 2 - 4,000 mg DIBP/kg/day

No deaths were recorded for the vehicle control group (Table 16); however, one
female had purulent uterine horns and cervix when sacrificed after 23 days of
gestation (Table 17).

Eleven animals treated with DIBP died [three each on Days 8, 9, and 10 of
gestation (i.e., Days 2, 3, and 4 of treatment, respectively), and two on

Day 12 of gestation (Day 6 of treatment)]; sixteen animals were sacrificed in
a moribund condition [one om Day 7 of gestation, twelve on Day 8 of gestation,
and three on Day 9 of gestation (i.e., Days 1, 2, and 3 of treatment,
respectively)]. No dosing errors were evident (Table 16). Clinical signs of
toxieity included languidity, prostration, dyspnea, and coldness to touch, and
with the exception of one animal, were reported only for those animals that
died or were sacrificed (Table 20)

Group pregnancy and female body welght data are presented {n Table 21. The
reproductive index, body weights on Days 14 and 18 of gestation, and body
welght changes during treatment and pregnancy were significantly lower than
those of controels.

No viable litters were produced by females treated with 4,000 mg DIBP/kg/day
{(Table 22),



Study No. 6125-102
Table 16

Survival of Mice in the Reproduction Study
for Experimental Block A

Treatment Mice Alive Mice Alive

(mg/kg body No. of Mice Dead on Treatment Days?® on Day 8 at Study End

weight/day) Animals 1 2 3 4 5 6 1 8 Number Percent Number Percent
0 50 0 0 0 0 0 0 0 0 50 100 50 160

Diethyl phthalate

4,500 50 0 1 1 0 0 0 0 0 48 96 48 96
Di(n-butyl)phthalate
2,500 50 0 5b 0 0 0 0 0 0 45b 90 44b 88

Di(isobutyl)phthalate

4,000 50 1 15 6 3 0 2 0 0 23 46 23 46

ATreatment Days 1-8 = Gestation Days 7-14.
bone death due to dosing error.

ot
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Study No. 6125-102
Table 17

Reproduction Study: Block A
Incidence of Clinical Signs: Vehicle Control
10 mL corm oil/kg body weight/day

Number of Animals Showing Sign
Days Days
7=14 15~18 Day 19 of
of of ' Gestation to
Clinical Sign of Toxicity Gestation Gestation Day 3 Post=partum

. Languid
Prostrate
Ataxia

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Screas
Piloerection

Purulent - uterine
horns and cervix . 1
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Study No, 6125-102

Table 18

Reproduction Study: Block A
Incidence of Clinical Signs: Diethyl phthalate

Dose Level: 4,500 mg/kg/day

Days Days
7=14 i5~-18 Day 19 of
of of Gestation teo
Clinical Sign of Toxicity Gestation Gestation Day 3 Post-partum
Languid 1
Prostrate
Ataxia
Moribund 1
Aborted 1
Hunched
Tremors
Head tilt
Thin
Wheezing
Dyspnea 1

Urine stains
Alopecia

" Rough hair coat

Sores

Piloerection
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Study No. 6125-102

Table 19

Reproduction Study: Block A
Incidence of Clinical Signs: Di(m—butyl)phthalate

Dose Level: 2,500 mg/kg/day

Days Days
7=14 15-18 Day 19 of
of of Gestation to
Clinical Sign of Toxicity Gestation Gestation Day 3 Post=partum
Languid 3a
Prostrate 2
Ataxia
Moribund 4
Cold to touch 3a
Hunched
Tremors
Head tilt
Thin
Wheezing
Dyspnea 3a
Urine stains
Alopecia
Rough hair coat:
Sores
Piloerection

2Includes one animal that died because of a dosing error.
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Study No. 6125-102

Tab1e 20

Reproduction Study: Block A
Incidence of Clinical Signs: Di(isobutyl)phthalate

Doge Level: 4,000 mg/kg/day

Urine stains
Alopecia

Days Days
7=14 15-18 Day 19 of
of of Gestation to
Clinical Sign of Toxicity Gestation Gestation Day 3 Post=partum
languid 17
Prostrate 14
. Ataxia
Moribund 16
Cold to touch 17
Hunched
Tremors
Bead tilt
Thin
Wheezing
Dyspnea 10

Rough hair coat

Sores
Pilcerection




Study No. 6125-102

Table 21

Group Pregnancy and Female Body Weight Data
for Experimental Block A

Treatment
Vehicle Diethyl Di(n~butyl) Di(isobutyl)
Control phthalate phthalate phthalate
(10 mL/kg) (4,500 mg/kg) (2,500 mg/kg) (4,000 mg/kg)
Number of females on test 50 50 50 50
Number of females found dead? 0 2 6b 27
(excluded from results) :
Number of females that survived 50 48 44 23
Number of females that . )
produced viable litters® 32 31 0 ! 0
Number of females with
resorbed or noaviable litters 1 2 26 L7
Number of proven pregnant
females 33 33 26 L7
Reproductive index
[{Number of females that
produced viable litters/number
of proven pregnant females)

x 100] . 97 94 0% 0%

8Tncludes anlmalsrthat were sacrificed in a moribund coandition.
POna death due to dosing error.
CA viable litter was defined as a litter that had at least one live pup oa Day L.
*p < 0,05
p .05,

¢t



Study No. 6125-102

Table 21 (Continued)

Group Pregnaacy and Femala Body Welght Data
for Experimental Block A

Treatment
Vehicle Diethyl Di(n-butyl) Di{isobutyl)
Control phthalate phthalate phthalate

(10 mL/kg) (4,500 mg/kg) (2,500 mg/kg) (4,000 mg/kg)

Mean Body Weights (g) for Pregnant
Females

Gestation Day 7

N 33 i3 26 17

Mean 27.3 27.2 27.0 26.7

53 1.41 1.51 1.07 1.66
Gestation Day 14

N ) 33 33 26 17

Mean 36,2 36.3 29,2% 29,1%*

8 , 3.04 3.24 2.24 2.51
Gestation Day 18

N 33 33 26 17

Mean 46.8 46.1 28.1* 28.0*

S 5.29 6.20 1.67 2.34
Post-partum Day 3

N ' 32 31 ob ob

Mean 34.7 34.4 - -

5 3.67 2,58 - -

35: Standard deviation.
bNo litters produced.
*p < 0.05.

9¢



Study Ko, 6125-102
Table 21 (Coatlaued)

Gecoup Pregnancy and Female Body Welght Data
for Experimental Block A

Treatwent
Vehicle Diethyl Di{n—butyl) Di(isobutyl)
Control piathalate phthalate phthalate

(10 aL/kg) (4,500 mg/kg) (2,500 mg/kg) (4,000 mg/kg)

Mean Body Weight Chamnges (g) for
Pregnant Females

During Treatment (Days 7-14 of

gestatlon) :
N 33 33 26 17
Mean 9.0 ) 9.1 2.2% 2,.5%
sa 2.83 2.96 2.08 1.91

During Pregnancy (Days 7-18 cof

gestation) :
N 33 33 26 17
Mean 19.5 i8.8 1.1% L.4%
S 5.09 5.76 1L.03 1.56

15: Standard deviation.
*p < 0.05.

LE



Study Ne. 6125-102
Table 22

Group Litter and Viabllicy Data
for Experissntal Block A

Treatwont

Vahicle Diethyl Di(a-bucyl) oi{isoburyl)
Control phthalate phthalatse phthalate

(10 al/kg) (4,500 ug/kg) (2,500 mg/kg) (4,000 mg/ky)

Nuaber of females that produced
viable licters® 32 k71 0 0

Poat-partum Day 1 e
Number of Llve pups/litter

N 32 n o 0
Hean ) 9.3 9.5 = -
gb 2.03 2.51 -
Nusber of dead pups/lltter
N n 3 0 o
Hean 0.0 0.2 - -
8 0.00 0.60 - -
Percent of Live pups/litter .
N 32 n 0 : 0
Mean 100.0 7.6 - -
9 0.00 1.19 - -
Parceat of dead pups/ilitter
N 32 k] 1 0 [
Hean 0.0 2.4 - -
8 0.00 1.19 - -
Licter waight (g)
N b ¥ n 0 [ ]
Hean 13.6¢ 13.2 - -
8 2.89 3.51 - -
Hean pup welght/1lcter (g)
N 32 k3 0 0
Maan L.7 1.6 - -
8 ’ 0.13 0.17 - -

a5 viable Litter was defined as a lltter that h‘d at least one Live pup on Day 1,
3: Standard deviation.

Bt



Study No, 6125-102

Table 22 (Continued)

Group Litter and ¥iability Data
for Experimental Block A

Treatment
Vehicle Dlethyl Di(n-butyl) Di{isobutyl)
Control phthalate phthalate phthalate

(10 uL/kg) (4,500 mg/ikg) (2,500 mg/kg) (4,000 ng/kg)

Post—partum Day 3

Number of live pups/Litter

N 32
Hean 9.4
sa 2,03

Number of dead pups/Litter

N 32

Mean 0.1

s Q.25
Percent of live pupa/litter

N : 32

Mean 99.4%

S 2.46
Percent of dead pups/litter

N 3z

Mean 0.6

S 2,46
Mean pup viability/litter (Days 1 to 3)

N 32

Mean 99.4

S 2.4%
Litter weight (g)

N 32

Mean 19.9

s : 3.62
Mean pup welght/litter (g)

N 32

Mean , 2.1

s 0.30
Mean percent pup welght change (Days 1 to 3)

N 32

Mean 29 4

s : 12,19

43: Standard deviatlon.

6t
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EXPERIMENTAL BLOCK B

MED Study No. 6125-103
Dimethyl methylphosphonate (DMMP), {(Tables 23-26)

Dose levels used: Group 1 - vehicle coantrol (10 mL corn oil/kg/body
weight/day)
Group 2 - 1,000 mg DMMP/kg/day
Group 3 - 1,750 mg DMMP/kg/day -
Group 4 - 3,150 mg DMMP/kg/day
Group 5 - 5,600 mg DMMP/kg/day
Group 6 - 10,000 mg DMMP/kg/day

With this compound, deaths occurred only at the two highest dose levels tested
(Table 23). Four mice in the 35,600-mg/kg group were dead after 6 days of
treatment and nine of the animals treated with 10,000 mg DMMP/kg were dead
after the second dosing interval. No dosing errors were evident. No deaths
and no clinical observaticns were raported at lower doses (Tables 23, 24, and
25). The most common clinical signs in the groups of animals in which deaths
occurred were languidity, ataxia, and dyspnea (Table 25). There were no
blologically significant differences in body weights or body weight changes
(Table 26).

Based on these data, a dose level of 4,175 mg DMMP/kg/day was usad as the MED
in the reproduction study.




Ziudy No. 6125-103
Table 23

Survival of Mice in the MED Study
for Experimental Block B

Treatment Mice Alive Mice Alive

(mg/kg body No. of Mice Dead on Treatment Days on Day 8 on Day 16

weight /day) Aniwmale 1 2 3 4 5 [ 7 8 Number Percent Number Perceat
0 50 0 0 0 0 o 0 0 0 50 10 50 100

Dimethyl methylphosphonaie

1,000 10 1] 0 0 0 - 0 0 0 0 10 100 10 100
1,750 10 (1] 0 0 0 0 0 0 0 10 100 10 100
3, 15¢ 10 ¢ 0 0 L] 0 0 0 0 10 100 10 100
5,600 10 (0] 1 1 1 0 1 L1 0 6 60 6 60
10,000 10 2 7 0 0 0 ] 0 0 i 10 i 10
tris(2-Chloroethyl)phoaphate
1,000 10 0 1 1 0 0 0 0 0 8 80 8 80
1,315 10 0 28 i 0 0 0 0 0 74 70 78 70
1,730 10 2 3 1 0 1 0 0 0 3 30 3 30
2,280 10 3 2 2 1 0 1 0 0 1 10 1 10
3,000 10 6 4 - - - - - - 0 ] 0 0
N-isopropyl-N'-phenyl-p-phenylenediamine

100 10 ¢ 0 0 0 0 ] 0 0 10 100 10 100
175 10 0 0 0 o 0 0 o 0 i0 100 10 100
315 10 0 0 it o 0 0 o 0 gb 90 gb 90
560 10 0 0 1] 0 0 a 0 0 10 100 10 100
1,000 10 0 1 0 1 0 0 0 1 7 10 7 70

4Two deaths due to dosing error.
bone death due to dosing error.

19
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Study No. 6125-103
Table 24
MED Study: Block B

Incidence of Clinical Signs: Vehicle Control
10 mL corn oil/kg body weight/day

Clinical Sign of Toxicity Number of Animals Showing Sign

Languid
Prostrate
Ataxia

Hunched

Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection
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Study No. 6125~103
Table 25
MED Study: 3Block B
Incidence of Clinical Signs: Dimethyl methylphosphonate

Dose Level (mg/kg/day)

Clinical Sign of Toxicity 1,000 1,750 3,150 5.600 10,000
Languid : 10 i0
Prostrate , 4 6
Ataxia : 5 1l
Hunched 4 1
Tremors

Head tilt

Thin 1

Cold to touch : 3 6
Wheezing

Dyspnea _ & 8
Urine stains

Al opecia

Rough hair coat

Sores

Piloerection



T-12503A TREATHENT SUNMMNARY
MED 87UDY IN NICE - EXPERTHENVAL ULOEK B, STUDY ND. 4426-403

Table 26
Sumaary of Mean Body Weight Patm (g)
I Mmethyl mecthylphosphonate

HH/KG 0 1,000 4,750 3, 450 §.400 10. 000

HEIGHT DAY 14 :
10 10 10

oo oow

(-2 -

NO 50 0 10
MNEAN 24.5 24.7 26.0 26.4 24.0 26.9 *
e t. 46 4.46 4. 44 $.42 4.38 1.44
g b 0.14 0.7 0.38 0.45 0.43 0.35
ULLIGHT DAY B R
ND H0 10 10 0 4 ']
HEAN 24.7 26.4 26.8 26.4 22.8* 24.
8 4.74 4.29 1.88 1.47 2.49 [
8€ 0.25 0.44 0.69 0.44 4.02 0.
UETEHNT DAY 42
NO 50 10 10 10 é ]
HEAN 25.8 264 24.4 24.2 24.7 27.
8 1.74 4.49 2.09 4.97 2.24 0
8€ 0.24 0.47 0.44 0.43 0.94 o.
UE IGHT DAY &
ND 50 10 10 0 4 4
MEAN 26.9 24.4 24.2 24.3 25.9 27.
] 4.93 1.42 244 4.26 3. 44 0.
8E 0.27 0.36 0.47 0.40 0.4% 0.
UT. CHANGE DAYS 4-8
ND 0 10 10 10 6 1
NEAN 0.2 0.7 0.8 ~0.0 -4.4 -2.
8 1. 14 0.70 1.24 §.47 2.34 0.
3 0.146 0.22 0.39 0.44 ©0.98 0.
Hi. CHANGE DAYS §-42
ND 50 10 10 10 4 1
MEAN 4.3 1.4 1.6 0.8 0.4 0.
8 1.24 0.94 4.33 1.06 2.42 0.
SE 0.8 0.30 0.42 0.33 0.084 0.
UT. CHANGE DAYS 4-144 _
NO 50 10 10 10 & 1
HEAN 1.4 4.4 1.3 0.9 0.7 0.
8 t.44 $.04 1.24 4.24 0.42 0
HE 0.20 0.32 0.40 0.39 0.94 0.

cen

a4 §: Srandard deviation.
b SE: Standard error,
A p < 0.05,

VAi

(-3 -1~



45

tris(2-Chloroethyl)phosphate (TCP). (Tables 23, 24, 27, and 28)

Dose levels used: Group 1 - vehicle control (10 mL corn oil/kg body
weight/day)
", Group 2 - 1,000 mg TCP/kg/day
-~ Group 3 - 1,315 mg TCP/kg/day .
Group 4 - 1,730 mg TCP/kg/day
Group 5 = 2,280 mg TCP/kg/day
Group 6 ~ 3,000 mg TCP/kg/day

Survival appeared to be dose related for mice treated with this compound
(Table 23), ranging from 0% at the highest dogse level tested (3,000 mg TCP/kg)
to 80% at the lowest dose level (1,000 mg TCP/kg). Most of the deaths
occurred before the fourth dosing interval. Two animals in the 1,315-mg/kg
group died because of dosing errors. Clinical signs were reported for all
animals on test, the most common being periodic occurrences of ataxia and
tremors shortly after dosing (Tables 24 and 27). There were no statistically
gsignificant differences in body weights or body weight gains at any of the
doses tested (Table 28),

Based on these data, a dose level of 340 mg TCP/kg/day was used as the MED in
the reproduction study. ‘
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$tudy No. 6125-103
Table 27

MED Study: Block B
Incidence of Clinical Signs: tris(2—-Chlorcethyl)phosphate

Dose Level (mg/kg/day)
Clinical Sign of Toxicity 1,000 11315 1,730 2,280 3,000

Languid 1 3 ' 3 4
Prostrate 2 1 4

Ataxia 10 104 10 10 10
Toxic convulaions 1

Hunched

Tremors 10 108 10 10 10
Head tilt

Thin

Wheezing
Dyspnea 1 1

Urine stains

Al opecia

Rough hair coat
Scres
Piloerection

2Includes two animals that died because of dosing errors.




T~426038 TREATMENT SUMMARY
MED STUDY TN MICE - EXPERIMENTAL BLOCK B. STUDY NO. 4425103

Tahle 28
Summary of Mean Body Welght Data (g)
tris(2-Chloroethyl)phosphate

PG/KG 0 4,000 4,315 4,730 2,280 3,000

VETGHT DAY 4

NG 1) 10 40 40 10 40
NEAN 24.5 24.9 24,5 24.8 24.2 26.5
] ab 1. 16 0.9% .47 1.49 4.35 4.44
Bk 0.46 0.30 0.46 0.38 0.43 0.45
WEIGHT DAY B
NI 50 B8 7¢ 3 4 0
HEAN 24.7 2b.4 25.7 26.4 22.4 -
5 1.74 1.58 0.74 4.149 0.0 0.0
SE 0.2% 0.56 0.27 0.469 0.0 0.0
UELGHY DAY 42
NO 50 8 7c 3 4 0
FEAN 25.8 26.2 26.56 27.5 24.4 -
5 1.76 1.56 0.97 4.449 0.0 0.0
8E 0.25% .85 0.37 0.65 0.0 0.0
HEIGHT DAY 46
ND 50 8 7¢ 3 1 0
HEAN 25.9 24.0 26.4 26.8 24.9 -
'8 4.73 4.25 §.28 0.7¢ 0.0 0.0
SE 0.27 0.44 ,0.49 0.40 0.0 0.0
UT. CHANGE DAYS 4-B
N0 S0 8 7°¢ a 4 0
MEAN 012 O-B 059 1:1 ""u' -
8 1.144 0.80 1,40 0.52 0.0 0.0
SE 0.446 0.208 0.42 0.30 0.0 0.0
Hi. CHANGE DAYS 4-42
ND 50 8 7°¢ 3 4 0
HEAN 193 ‘n4 ‘-7 2.2 0:9 -
) 1.26 Q.80 0.856 0.59 0.0 0.0
213 0.40 0.28 0.32 0.34 6.0 0.0
WT. UCHANGE DAYS 1-14
NO 50 L e a § o
PEAN 1.4 4.4 1.4 1.5 4.3 -
S .44 .08 0.44 0.40 0.0 0.0
SE 0.20 £.38 0.32 0.23 0.0 0.0

a §: Standard deviation.
b SE: Standard error.
¢ ‘Two deaths due to dosing errars.

Ly
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N-isopropyl-N'-phenyl-p~phenylenediamine (IPPD), (Tables 23, 24, 29, and 30)

Dose levels used: Group 1 - vehicle control (10 mL corm oil/kg body
 weight/day)
Group 2 - 100 mg IPPD/kg/day
Group 3 - 175 mg IPPD/kg/day
Group 4 - 315 mg IPPD/kg/day
Group 5 - 560 mg IPPD/kg/day
Group 6 - 1,000 mg IPPD/kg/day

One animal in the 315-mg/kg group died because of a dosing error. The ounly
treatment-related deaths with this coampound were in the highest dose group
(three animals at 1,000 mg IPPD/kg) (Table 23). There were no clinical signs
of toxicity (Tables 24 and 29), and no biologically significant differences in
body weights or body weight changes (Table 30).

Based on these data, a dose level of 800 mg IPPD/kg/day was used as the MED in
the reproduction study.
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Study No, 6125-103
Table 29

MED Study: Block B
Incidence of Clinical Signs: N-isopropyl-N'-phenyl-p-phenylenediamine

Dose Level (mg/kg/day)
Clinical Sign of Toxicity 100 175 315 560 1,000

Languid
Prostrate
Ataxia

Hunched
Tremors

Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection

Browm stains 1
Swollen cheeks and neck 1



T-42503C TREATHENT SUMMARY
WED STUDY IN MICE - EXPERIMENTAL BLOCK B, STUDY ND. 6425-403

Table 30
Summary of Mean Body Weight Data (g)
N-isopropyl-N'-phenyl-p-phenylenediamine

FG/KG

400 475 346 540 5,000
UETHHT DAY 4
NO 5O 40 {0 40 40 10
HEAN 24.5 24.5 24.3 24,2 24.0 23.8
8% 1.464 4.44 0.845 1.06 4.39 4.04
8E 0. 46 0.34 0.27 0.33 0.44 0.493
UETIGHT DAY 8
ND 850 40 40 9c §0 ]
MEAN 24.7 24.2 26.4 24.7 * 25.4 26.9
8 1.74 4.73 H.85 4.45 4.64 1.485
8E 0.25 0.55 0.27 0.48 0.53 0.44
WEIGHT DAY 42 .
NO 60 40 40 9 §0 7
HEAN 26.8 27.2 24.4 2b.4 26.7 26.2
8 1.76 2.34 4.04 §.42 4.97 0.94
SE 0.28 0.74 0.32 0.37 0.462 0.34
UCIGHT DAY 16
ND 50 10 40 9c 40 7
HEAN 26.9 24.9 24.9 26.9 2b.4 24.0
8 4.93 2.04 0.85 4.48 4.80 0.98
SE 0.27 0.45 0.27 0.56 0.67 0.37
UT. CHANGE DAYS 4-8
NO 60 0 10 A §0 8
MEAN 0.2 4.7 4.3 2.4 4.4 * 2.4*
8 4. 44 1.04 0.87 1.24 4.44 1.48
SE 0.16 0.33 0.27 0.44 0.36 0.562
WF. CHANGE DAYS 4-42
ND 50 0 0 9c 40 7
MEAN 4.3 2.7 1.8 2.3 4.7 2.5*
5 1.24 4.50 0.83 0.91 0.79 .82
3 0.48 0.47 0.24 0.30 0.25 0.34
UT. CHANGE DAYS 4-4b
NO 50 10 40 9° i 7
MEAN 4.4 2.4 2.4 2.6% 2.0 2.3
8 4.44 4.38 0.93 1.24 0.74 0.34
HE 0.20 0.44 0.29 0.44 0.24 0.43

S: Standard deviation,
SE:; Standard error.

*»0 T B

p < 0.05,

One death due to dosing error.

0s
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Reproduction Study No. 6125-104
Dimethyl methylphosphonate {(DMMP). (Tables 31-33, 36, and 37)

Dose levels used: Group 1 - vehicle control (10 mL corn oil/kg body
weight/day)
Group 2 = 4,175 mg DMMP/kg/day

No deaths or clinical signs of toxicity were recorded for the vehicle control
group (Tables 31 and 32).

One animal treated with DMMP died on Day 9 of gestation (i.e., Day 3 of
treatment); no dosing error was evident (Table 31). Instances of languidity
were reported in five animals and circling behavior was reported in one animal
during the dosing period (Table 33).

Group pregnancy and female body weight data are presented in Table 36, There
were no significant differences from the contrel group in the parameters
examined.

Group litter and viability data are presented in Table 37. Although mean pup
weight per litter at Day 1 post—partum was significantly lower than that of
controls, no significant differences from control data were seen in the other
parameters examined.
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tris(2-Chloroethyl)phosphate (TCP). (Tables 31, 32, 34, 36, and 37)

Dose levels used: Group 1 - vehicle control (10 mL corm oil/kg body
weight/day)
Group 2 - 940 mg TCP/kg/day

No deaths or clinical signs of toxicity were recorded for the vehicle control
group {(Tables 31 and 32).

One animal treated with TCP died because of a dosing error on Day 8 of
gestation (i.e., Day 2 of treatment); no other mortalities occurred

(Table 31). Instances of languidity, prostration, and jerking movements were
recorded during the dosing period (Days 7 through 14 of gestation) (Table 34).

Group pregnancy and female body weight data are presented in Table 36. No
significant differences from control data were seen ia the parameters examined.

Group litter and viability data are presented in Table 37. No significant
differences from control data were seen in the parameters examined.
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N-isopropyl-N'-pheanyl-p~phenylenediamine (IPPD). (Tables 31, 32, and 35-37)

Dose levels used: Group 1 - vehicle control (10 mL coran oil/kg body
weight/day)
Group 2 - 800 mg IPPD/kg/day

No deaths or clinical signs of toxicity were recorded for the vehicle control
group (Tables 31 and 32).

Forty-eight animals treated with IPPD died [five on Day 9 of gestaction,
thirteen on Day 10 of gestatioun, eight on Day 11 of gestatiou, nine on Day 12
of gestation, ten oun Day 13 of gestation, and three on Day 14 of gestatiomn
(L.e., Days 3 through 8 of treatment, respectively)}]; all of these deaths were
attributed to the chemical (Table 31). Various clinical signs of toxicity
were recorded for the animals that died ou test; z red vaginal exudate,
languidity, coldness to touch, and a rough coat was recorded during the dosing
period for one of the two animals that survived. During Days 15-18 of
gestation, this same animal was cold to the touch and had a rough hair coat;
only a rough hair coat was recorded from Day 19 of gestation to Day 3
post~partum {(Table 35).

Group pregnancy and female body weight data are presented in Table 36. The
raproductive index was significantly lower than that of controls, There were
not enough surviving animals to statistically analyze other data, but body
weights on Days 14 and 18 of gestation, and body weight gains during treatment
and pregnancy were much lower than those of the control group.

No viable litters were produced by females treated with 800 mg IPPD/kg/day
(Table 37).



Study No. 6125-104

Table 31

Survival of Mice in the Reproduction Study
for Experimental Block B

Treatment . Mice Alive Mice Alive

(mg/kg body No. of Mice Dead on Treatment Days? on Day 8 at Study End

weight /day) Animals 1 2 3 4 5 6 7 8 Number Percent Number Percent
0 50 0 6o o o o0 o0 0 0 50 100 50 100

Dimethyl methylphosphonate

4,175 50 0 0 1 0 0 0 0 0 49 98 49 98

tris{2-Chloroethyl)phosphate

940 50 0 b 0o o 0 0 0 0 49b 98 49b 98

N-igopropyl~N'-phenyl-~p-phenylenediamine

800 50 0 0 5 13 8 9 10 3 2 4 2 4

Treatment Days 1-8 = Gestation Days 7-14.
bone death due to doaing error.

149
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Study No. 6125-104
Table .32

Reproduction Study: Block B
Incidence of Clinical Signs: Vehicle Control
10 wl corm o0il/kg body weight/day

Number of Animals Showing Sign
Days Days

7=14 15-18 Day 19 of
of of Gestation to
Clinical Sign of Toxicity Gestation Gestation Day 3 Post=-partum

Languid
Prostrate
Ataxia

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection
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Study No. 6125-104

Table 33

Reproduction Study: Block B
Incidence of Clinical Signs: Dimethyl methylphosphonate

Dose Level: 4,175 mg/kg/day

Days Days
7-14 15-18 Day 19 of
of of Gestation to
Clinical Sign of Toxicity Gestation Gestation Day 3 Pest—partum
Languid 5
Progtrate
Ataxia
Cireling 1
Hunched
Tremors
Head tilt
Thin
Wheezing
Dyspnea
Urine stains
Alopecia
Rough hair coat
Sores

Pilcerection
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Study No. 6125-104

Table 34

Reproduction Study: Block B
Incidence of Clinical Signs: tris{2-Chloroethyl)phosphate

Dose Level: 940 mg/kg day

Days Days
7-14 15~18 Day 19 of
of of Gestation to
Clinical Sign of Toxicity Gestation Gestation Day 3 Post-partum
Languid 1
Prostrate 2
Ataxia
Jerking movements 2
Hunched
Tremors
Head tilt
Thin
Wheezing
Dyspnea
Urine stains
Alopecia
Rough hair coat
Sores

Pi{loerection
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Study No. 6125-104
Table 35

Reproduction Study: Block B
Incidence of Clinical Signs: N-isopropyl=N'-phenyl-p-phenylenediamine

Dose level: 800 mg/kg/day

Days Days .
7=14 15-18 Day 19 of
of of Gestation to
Clinical Sign of Toxicity Gestation Gestation Day 3 Post-partum
Languid 26
Prostrate 2
Ataxia 8
Cold to touch 2 1
Hunched 3
Tremors 2
Head tilt
Thin
Wheezing
Dyspnea
Urine stains
Alopecia
Rough hair coat 5 1 1
Sores ’
Piloerection
Red exudate (vagina) 1

Compound colored
urogenital area 1




Study No. 6125-104

Table 36

Group Pregnancy and Female Body Weight Data
for Experimentzl Block B

Treatment
Vehicle Dimethyl methyl- tris(2-Chloroethyl) N-~isopropyl-N’-phenyl-
Control phosphonate phosaphate p—phenyleaediamine
(10 mL/kg) (4,175 mg/kg) (940 mg/kg) (800 mg/kg)
Number of females on test 50 50 50 50
Number of females found dead 0 1 ia 48
(excluded from results)
Number of females that survived 50 49 49 2
Number of females that
produced viable littersb 37 32 35 0
Number of females with ,
resorbed or nonviable lLitters 2 4 2 2
Number of proven pregnant
females 39 16 37 2
Reproductiva index
{(Number of females that
produced viable litters/number
of proven pregnaant females)
x 100] 95 89 95 0*

0ne death due to dosing error.
DA viable litter was defined as a litter that had at least one live pup on Day 1.
*p < 0.05

P .05.

6S



Study No. 61253-104

Mean Body Weights (g) for

Pregnant Females

Gestation Day 7
N
Mean
S'—l

Gestation Day 14
N
Mean
S

Gestation Day 18
N
Mean
5

Post~partum Day 3
N
Mean
S

43: Standard deviation.

Table 36 (Continued)

Group Pregnancy and Female Body Weight Data
for Experimental Block B

Treatment
Vehicle Dimethyl methyl- cris(2-Chlorocethyl) N-isopropyl-N'-pnenyl-
Control phosphonate phosphate p-phenylenediamiae
(10 mL/kg) (4,175 mg/kg) ‘ (940 nmg/kg) (800 mz/kg)
39 36 37 2
26.2 25.7 26,1 23,9b
1.63 1.72 1.44 0.71
39 36 37 2
33.4 32.9 32.9 21,4b
2,33 3.47 2.68 0.85
39 36 37 2
44,1 41.9 43,4 20.30
5.00 6.93 5.63 1.70
37 32 35 o¢
34.4 34.0 33.5 -
2.38 3.03 2.32 -

broo few animals to analyze statistically.

CNo litters produced.

09



Study No. 6125-104
Table 36 (Contlnued)

Group Pregnancy and Female Body Welght Data
for Experimental Block B

Treatment
Vehicle Dimethyl methyl- tris(2-Chloroethyl) N-isopropyl-N'-pheayl-
Control phosphonate phosphate p-phenylenediamine
(10 mL/kg) (4,175 mg/kg) (940 mg/kg) {800 mg/kg)
Mean Body Weight Changes (g)
for Pregnant Females
During Treatment (Days 7-14 of
gestation)
N 39 36 37 2z
Mean 7.2 7.2 6.8 -2.5b
54 2,04 2.44 2,13 0.14
During Pregnaacy (Days 7-18 of
gegtation)
N 39 36 ' 37 2
Mean 17.9 16.2 17,3 -3.1b
S 5.05 6.05 5.40 0.99

43; Standard deviation.
PToo few animals to analyze statistically,

19



Study No, 6125-104

Number of females that produced
viable litters?

Poat~partum Day 1

Number of live pups/litter
N

Mean
gb

Number of dead pupa/litter
N
Mean
5

Percent of live pups/litter
N
Mean
S

Percent of dead pups/litter
N
Mean
3

Litter welght (g)
N
Mean
S

Mean pup welght/litter (g)
N .

Mean
S

Table 37

Group Litter aand Viability Data
for Experimental Biock B

Treataeat .
Vehicle Dimethyl methyl- tris{2-Chloroethyl) HN-isopropyl-N'-phenyl-
Control phosphonate phosphate ‘p-phenylenedlamine
(10 aL/kg) (4,175 wg/kg) (940 nmg/kg) {800 mg/kg)

37 32 35 0

37 32 35 0
9.0 9.4 10,1 -
3.11 2,54 2,48 -

37 32 35 0
0.6 0.3 0.1 -
1.83 0.74 0.24 -

37 32 k11 0

93.6 96.2 99.5 -

18.48 10.27 2,24 -

37 32 35 0
6.4 3.8 0.5 -

18,48 10,27 2,24 -

37 32 35 0

14.4 14.3 15.9 -
4,56 3,48 3.24 -

37 32 15 0
i.6 1.5% L.6 -
0.17 0,14 0.14 -

2A viable litter was defined as a litter that had at least one live pup on Day 1.

bg: Standacd deviation,
*p < 0,05,

[A°]



Study No. 6125-104

Post—pactum Day 3

Number of live pups/litter
N
Mean
ga

Number of dead pups/litter
N
Mean
S

Percent of live pupa/litter
N
Mean
S

Percent of dead pups/litter
N
Mean
s

Mean pup viabilicy/liccer
{Days 1 to 3)
N
Mean
5

Litter weight (g)
N
Mean
S

Mean pup weight/litrer (g)
N
Mean
5

Mean perceant pup weight change

{Days 1 to 3)
N
Mean
]

28:  Scandard deviation.

Table 37 (Contlnued)

Group Litter and Viabilicy Data
for Experimeatal Block B

Treatment __
Vehicle Dimethyl methyl- tria(2-Chioroethyl) N-isopropyi-N'-phenyl-
Control phosphonate phoaphate p-phenylenediamine
{10 nL/kg) (4,175 mg/kg) (940 =g/kg) (800 wg/kg)
37 32 35 0
8.9 9.2 3.9 -
3.16 2,58 2,42 -
37 32 35 0
0.1 0.2 G.2 -
0.39 0.45 0.55 -
37 32 35 0
98,5 97.8 98,0
6.78 6.78 4,96
37 32 35 0
1.5 2,2 2.0 -
6.78 6,78 4,96 -
37 32 35 0
98.4 97.8 $8.0 -
6.80 6.85 4.95 -
37 32 35 0
18.4 i8.8 19.3 -
5.81 4,81 3.79 -
37 32 35 o
2.1 2.1 2.0 -
0.33 0.31 0,27 -
37 32 35 0
30.0 32.7 24,8 -
9.79 11.77 9,54 -

£9
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EXPERIMENTAL BLOCK C

MED Study No. 6125-105
D-phenylalanine (DPA). (Tables 38-41)

Dose levels used: Group 1 - vehicle control (10 alL corn oil/kg/body
welght/day)
Group 2 - 500 mg DPA/kg/day
Group 3 - 890 mg DPA/kg/day
Group 4 - 1,580 mg DPA/kg/day
Group 5 - 2,810 mg DPA/kg/day
Group 6 - 5,000 mg DPA/kg/day

The only death that occurred in mice treated with this compound was in the
highest dose group (5000 mg DPA/kg) and was compound related (Table 38), The
animal was languid after treatment on Day 3 and was found dead prior to
treatment on Day 4. No other clinical signs of toxicity were recorded
{Tables 39 and 40), and there were no biologically significant differences
from controls in body weights or body weight changes (Table 41).

Bagsed on these data, a dose level of 5,000 mg DPA/kg/day was used as the MED
in the reproduction study.




Study No. 6125-105

Table 38

Survival of Mice in the MED Study
for Experimental Block C

Treatment Mice Alive Mice Alive

(mg/kg body No. of Mice Dead on Treatment Days on Day 8 on Day 16

weight/day) Animals 1 2 3 4 5 6 7 8 Number Percent Number Percent
0 50 0 0 0 0 0 0 0 0 50 ° 100 50 100

.D-phenylalanine

500 10 0 0 0 0 0 0 0 0 10 100 10 100
890 10 0 0 0 0 e 0 0 0 10 100 10 100
1,580 10 0 0 0 0 0 0 0 0 10 100 10 100
2,810 10 0 0 0 0 0 0 0 0 10 100 10 100
5,000 10 0 0 0 i V) 0 0 0 9 90 | 9 90
Probenecid
200 16 (1] 0 0 0 0 0 (1] 0 10 100 10 100
355 10 0 0 0 0 0 ¢ 0 0 10 100 10 100
630 10 0 0 0 0 0 0 0 0 10 100 10 100
1,125 io 0 0 0 0 0 0 0 0 10 100 10 100
2,000 10 0 3 4 1 1 0 0 0 1 10 1 10
trans-Cinnamaldehyde
250 10 0 0 1 ¢ 0 0 .0 0 10 100 10 100
445 10 0 0 0 0 0 0 0 0 10 100 10 100
790 i0 0 0 0. 0 0 0 0 0 io 100 10 160
1,405 10 o 0 0 3 0 0 0 0 7 70 7 70
2,500 10 5 4 1 - - - - - 0 0 0 0

€9
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Study Ne. 6125-105

Table 39

MED Study: Block C
Incidence of Clinical Signs: Vehicle Control
10 mL corn oil/kg body weight /day

Clinical Sign of Toxicity Number of Animals Showing Sign

Languid
Prosgtrate
Ataxia

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection
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Study No. 6125~105

Table 40

MED Study: Block C
Incidence of Clinical Signs: D=phenylalanine

Dose Level (mg/kg/day)

Clinical Sign of Toxicity 500 890 1,580 2,810

5,000

Languid
Prostrate
Ataxia

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection



T--426054 TREATHMENY SUMMARY

MED STUDY IN WHICE ~ EXPERTHENTVAL BLODCK C, STUDY ND. 6425-106
Table 41
Summary of Mean Body Weight Data (g)
D-phenylalanine
MB/KG £00 £.580 2,840 5,000
VEIGHT DAY 4
ND 50 10 10 10 10
HEAN 8.4 27.8 28.8 27.8 27.9
s"b 4.34 1.40 1.46 1.54 1.52
8€ 0.49 0.44 0.37 0.48 0.48
WEIGHY DAY 6
NO 50 10 40 10 9
MEAN 28.3 27.46 29.3 28.4 28.4
8 §.35 4.39 .11 .45 1.38
SE 0.49 0.44 0.3% 0.46 0.446
UEIGHT DAY 42
NO 50 40 10 0 . 9
MEAN 29.5 28.3 30.0 29.5 29.2
5 .60 1.53 0.94 1.7% 41.54
2138 0.23 0.48 0.30 0.58 0.50
WELGHT DAY 44
ND 50 40 10 . 10 9
MEAN 30.4 28.6 KT | 29.8 29.2
8 4.460 1.48 {.6%9 4.64 41.38
SE 0.23 0.53 0.54 0.58 0.46
UT. CHANOE DAYS 1-8
NO 50 40 10 10 N 9
HEAN -0ad -0.3 0.5 0.7 0.4
8 0.45 0.74 0.8% 4.145 0.75
SE 0.09 0.24 G.27 0.34 0.26
UT. CHANGE DAYS 4-12
N 50 10 50 10 9
MEAN .14 0.% 1.2 i.7 1.3
8 0.84 0.82 1.145 $.449 0.87
SE 0.42 0.246 0.36 0.45 0.29
UT. CHANBE OAYB 4-4é4
NO %0 10 10 10 ¢
MEAN 1.7 1.0 2.3 .9 1.3
] 1.5 0.9 1.67 41.53 Q.49
SE 0.446 0.30 0.53 0.48 0.23

a 8: Standard deviation.
b SE: Standard error.
* p < 0,05,

89
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Probenecid (PBN). (Tables 38, 39, 42, and 43)

Dose levels used: Group 1 - vehicle control (10-mL corn oil/kg body
weight/day)
Group 2 - 200 mg PBN/kg/day
Group 3 - 355 mg PBN/kg/day
Group 4 - 630 ag PBN/kg/day
Group 5 - 1,125 mg PBN/kg/day
Group 6 - 2,000 mg PBN/kg/day

Deaths with this compound occurred only in the highest dose group

(nine animals at 2,000 mg PBN/kg), and were compound related (Table 38).
Clinical signs were reported for animals in the three highest dose groups
(630, 1,125, and 2,000 mg PBN/kg), the most common being languidity, jerking
movements, and dyspnea after dosing (Tables 39 and 42). There were no
biologically significant differences in body weights or body weight changes;
however, there were too few animals in the 2000-mg/kg group to analyze the
data statistically (Table 43).

Based on these data, a dose level of 1,200 mg PBN/kg/day was used as the MED
in the reproduction study.
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Study No. 6125-105
Table 42

MED Study: Block C
Incidence of Clinical Signs: Probenecid

Dose Level (mg/kg/day)

Clinical Sign of Toxicity 200 355 630 1,125

Languid 2
Progtrate

Ataxia

Cold to touch , 1
Jerking movements

Hunched
Tremors

Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection

Soft feces : 1

Lol [ ST RV




T-426058 TREATHMENT SUMMARY
HED S8TUOY XN RICE - EXPERTMENTAL BLOCK C, STUDY ND. 6426-408

Table 43
Summary of Mean Body Weight Data {(g)
_ Probenecid
HG/KG 0 200 ass 430 4. 428 2,000
WE KGHY DAY 4
NO 50 4 10 10 10 40
MEAM 28.4 8.0 28.4 27.2 28,0 27 .9
ga i.34 i.56 §.37 T $.59 4.24
BEP  0.49 0.49 0.43 0.35 0.50 0.40
WEIGHT DAY 8 c
NO EO 40 0 10 10 4
HEAN 28.3 28.3 29.6 29.2 30.2* 24.7
5 4.35 1.54 1.30 1.57 2.47 0.0
§E 0.19 0.48 0.44 0.50 0.49 0.0
WETGHT DAY 42 e
NO) 5O 10 £0 10 10 4
MEAN 29.5 29.3 30.2 29.9 29,7 28.3
g 4.40 1.40 1.47 1.89 .22 0.0
SE 0.23 0.54 0.46 0.460 D.70 0.0
WELGHT DAY 46 e
N 50 40 10 40 10 4
MEAN 30. 4 29.7 30.4 9.8 0.4 29.3
5 4.40 4.58 {.35 .89 §.93 0.0
SE 0.23 0.50 0.43 0.40 0.54 0.0
Wi. CHANGE DAYS 4-8 : e
ND 50 40 0, 0 0 5
MEAN ~0.4 0.3 1.0 2.0 2.3 -4.4
g 0.45 0.72 1.02 0.70 0.93 0.0
SE 0.09 0.23 0.32 0.22 0.29 0.0
UT. CHANGE DAYS 4§-42
ND 50 0 10 0 10 1€
MEAN §.4 £.3 §.6 2.7 1.8 0.5
g 0.04 0.73 4,02 0.98 0.74 0.0
SE 0.4§2 0.23 0.32 0.34 0.29 0.0
UT. CHANGE DAYS 4-44
ND 50 40 10 10 10 4§€
MEAN .7 1.7 2.0 2.6 2.2 §.5
5 1.45 0.77 0.92 i.28 0.49 0.0
BE 0. 44 0.24 0.29 0.44 0.22 0.0

S; Standard deviation,

SE: Standard error.,

Too few asnimals to analyze statistically.
p < N.05.

*n TR

1L
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trans—Cinnamaldehyde (TCA). (Tables 38, 39, 44, and 45)

Dose levels used: Group 1 - vehicle contrel (10 mL cora oil/kg body
weight/day)
Group 2 - 250 mg TCA/kg/day
Group 3 - 445 mg TCA/kg/day
Group 4 - 790 mg TCA/%g/day
Group 5 - 1,405 mg TCA/kg/day
Group 6 - 2,500 mg TCA/kg/day

With this compound, deaths occurred at the two highest dose levels tested
(Table 38)., Three mice in the 1,405-mg/kg group were dead on Day 4 of
treatment, and all of the animals treated with 2,500 mg TCA/kg (10) were dead
after the third dosing interval. WNo dosing errors were evident, and no deaths
were reported at lower doses (Table 38). One animal in the 790-mg/kg group
was dyspneic and convulsed after dosing on Day 1 of treatment; this animal was
normal on Day 2 and remained on test until terminal sacrifice (Tables 39

and 44). The most common clinical signs in the groups of animals in which
deaths occurred were languidity, dyspnea, and prostratioa after dosing. The
only biologically and statistically significant difference in body weight and
body welght change was for weight change from Days l=12 of treatmeat in the
1,405-mg/kg group; the mean change for controls was +l.1 g, while animals in
the 1,405-mg/kg group had a mean change of =0.3 g (Table 45).

Based on these data, a dose level of 1,200 mg TCA/kg/day was used as the MED
in the reproduction study.
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Study No. 6125~105

Table 44

MED Study: Bleck C
Incidence of Clinical Signe: trans—Cinnamaldehyde

Doge Level (mg/kg/day)

2,500

Clinical Sign of Toxicity 250 443 7920 1,405

Languid
Progtrate
Ataxia
Convulsions
Cold to touch

Bunched

Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

4
3

Rough hair coat 1

Sores
Piloerection

Wet stains



T-42605C  TREATHENT SUMMARY
HED STUDY IN MICE - EXPERIMENTAL BLOCK €, STUDY NO. 6425-40%

Table 45
Summary of Mean Body Weight Data (g)

trans-Cinnamaldehyde

ME/KG 0 250 445 790 1,405 2,500

WELGHT DAY 4

NO 50 10 40 10 10 40
HEAN 28.4 27.4 ar.e 27.7 27.9 27 .4
8 ‘b .34 1.23 4.32 1.48 i.46 1.24
8€ 0.4% 0.39 0.42 - 0.37 0.37 0.38
WETBHT DAY 8
NO 50 40 450 10 7 0
HEAN 28.3 28.3 9.2 29.3 28. 4 -
5 §.3% 4.34 0.80 §.44 2.04 0.0
HE 0.49 0.42 0.25 0.45 0.74 0.0
WETBHT DAY 42
ND 50 10 0 10 7 0
MEAN 29.5 29.5 29.6 29.2 27.8 —
5 1.40 i.46 §.49 1.06 2.74 0.0
SE 0.24 0.44 0.38 0.34 4.02 0.0
WEIGHT DAY 44
NO 50 40 10 10 7 0
MEAN 0.4 30.3. 40.2 29.4 28.4 -
5 1.40 1.99 4.30 4.24 4.08 0.0
SE 0.23- 0.43 0.44 0.38 4.85 0.0
UT. CHANGE DAYS 41-8
ND 50 10 0 40 7 0
HEAN 0.4 o.7* .3 * i.6* 0.0 —
s 0.45 0.59 0.98 0.69 1.47 . 0.0
SE 0.09 0. 19 0.34 0.49 0.43 0.0
UT. CHANGE DAYS 4-42
NO 50 40 0 40 7 0
FEAN 4.4 1.9 1.7 i.4 -0, 3% —
8 0.84 0.96 4.10 4.014 2.54 0.0
SE 0. 42 0.320 0.35 0.32 0.94 0.0
WT. CHANGE DAYS 4-16
NO 50 10 10 50 7 0
HEAN 4.7 2.7 2.4 1.9 0.3 -
8 4.145 4.43 1.19 0.99 4.44 0.0
8E 0. 44 0.4% 0.37 0.29 1.67 0.0

a §: Standard deyiation.
b SE: Standard error.
¥ p < 0,05,

9L
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Reproduction Study No. 6125-106
D=phenylalanine (DPA). (Tables 46-48, 51 and 52)

Dose levels used: Group 1 - vehicle control (10 mL corn oil/kg body
weight/day)
Group 2 — 5,000 mg DPA/kg/day

No deaths were recorded for the vehicle control group (Table 46), One animal
had a red vaginal exudate during the dosing period (Days 7 through 14 of
gestation), and one animal had a scab formation throughout the study period
(Table 47).

One animal treated with DPA died on Day 21 of gestation; no dosing error was
evident (Table 46). One animal had a scab formation throughout the study
period, and two animals had a red vaginal exudate during the dosing period
(Table 48).

Group pregnancy and female body weight data are presented in Table 51; no
aignificant differences from the control group were seen in the parameters
examined. :

Group litter and viability data are presented in Table 52; no significant
differences from the control group were seen in the parameters examined,
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Probenecid (PBN), (Tables 46, 47, 49, 51, and 532)

Dose levels used: Group 1 — vehicle control (10 mL corn oil/kg body
weight/day)
Group 2 - 1,200 mg PBN/kg/day

No deaths were recorded for the vehicle control group (Table 46). One animal
had a.red vaginal exudate during the dosing period (Days 7 through 14 of
gestation), and one animal had a scab formation throughout the study period
(Table 47).

No deaths occurred that could be attributed to the chemical, but three animals
treated with PBN died because of dosing errors [one on Day 9 of gestation

(Day 3 of treatment) and two on Day 10 of gestation {Day & of treatmeant)]
(Table 46). The only clinical signs of toxicity that were reported for
animals that did not die because of dosing error were in one animal that had a
scab formation and a hard movable nodule at the scab site throughout the test
period (Table 49).

Group pregnancy and female body weight data are presented in Table 51; no

significant differences from the control group were seen in the parameters
examined.

Group litter and viability data are presented in Table 52; no significant
differences from the control group were seen in the parameters examined.
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trans—-Cinnamaldehyde (TCA). (Tables 46, 47, and 50-52)

Dose levels used: Group 1 - vehicle coutrol (10 mL corm oil/kg body
weight/day)
Group 2 - 1,200 mg TCA/kg/day

No deaths were recorded for the vehicle control group (Table 46). One animal
had a red vaginal exudate during the dosing period (Days 7 through 14 of
gestation), and one animal had a scab formation throughout the study period
(Table 47).

- No deaths occurred that could be attributed to treatment; but one animal
treated with TCA died because of a dosing error oun Day 8 of gestation (i.e.,
Day 2 of treatment) (Table 46), The only clinlcal signs of toxicity recorded
were alopecia and a scab formation in one animal (Table 50).

Group pregnancy and female body weight data are presented in Table 531; no
gignificant differences from the control group were seen in the parameters
examined.

Group litter and viability data are presented in Table 52; no significant
differences from the coatrol group were seen in the parameters examined.



Study No. 6125-106
Table 46

Survival of Mice in the Reproduction Study
for Experimental Block C

Treatment "Mice Alive Mice Alive

(mg/kg body No. of Mice Dead on Treatment Days? on Day 8 at Study End

weight /day) Animals 1 2 3 4 5 6 7 8 Number Percent Number Percent
0 50 0 0 0 0 )] 0 0 0 50 100 50 100

D-phenylalanine

5,000 50 0 0 ) 0 0 0 0 0 50 100 49 98
Probenecid
1,200 50 0 o 1k 2¢ 0 0 0 0 47d 94 47d 94

trans-Cinnamaldehyde

1,200 50 0 ib 0 0 0 0 0 0 49b 98 49b 98

8Treatment Days 1-8 = Gestation Days 7-14.
bone death due to dosing error.

CTwo deaths due to dosing error.

dThree deaths due to dosing error.

8.
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Study No, 6125-106

Clinical Sign of

Table 47
Reproduction Study: Block C

Incidence of Clinical Signs: Vehicle Control
10 mL corm 0il/kg body weight/day

Number of Animals Showing Sign

Languid
Progtrate
Ataxia

Hunched
Tremors
Head tilt
Thin -

Wheezing
Dyspriea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection

Scab formation
involviag hair

Red exudate (vagina)

" Days Days
7=14 15-18 Day 19 of
of of Gestation to
Toxicity Gestation Gestation Day 3 Post—partunm
1 1 i
b3
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Study No. 6125-106

Clinical Sign of

Table 48
Reproduction Study: Block C
Incidence of Clinical Signs: D-phenylalanine

Doge Level: 5,000 mg/kg/day

Languid
Prostrate
Ataxia

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia.

Rough hair cecat
Sores

Piloerection

Scab formation
involving hair
Dark red exudate

Days Days
7=14 15-18 Day 19 of
of of Gestation to
Toxicity Gestation Gestation Day 3 Post=partua
1 i 1
(vagina) 2
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Study No. 6125=106
Table 49

Reproduction Study: Block C
Incidence of Clinical Signs: FProbenecid

Dose Level: 1,200 mg/kg/day

Days Days
T=14 15-18
of of

Clinical Sign of Toxicity Gestation Gestation

Languid 2e

Prostrate ia

Ataxia

Celd to touch 18

Hunched

Tremors

Head tilt

Thia

Wheezing

Dyapnea

Urine stains

Alopecia

Rough hair coat

Sores

Piloerection

Scab formation

involving hair 1 1
Dark red exudate (vagina) ia
Hard movable nodule
at scab site 1 1

4Animals died because of dosing errors.

Day 19 of
Gestation to
Day 3 Post—partum
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Study No. 6125-106
Table 50

Reproductive Study: Block C
Incidence of Clinical Signs: trans—Cinnamaldehyde

Dose Level: 1,200 mg/kg/day
Days Days
7-14 15=-18 Day 19 of
of " of Gestation to
Clinical Sign of Toxicity Gestation Gestation Day 3 Post=partum

Languid
Prostrate
Ataxia .

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia 1

Rough hair coat
Sores

Piloerection

Scab formation
involving hair 1 1 1



Study NHo. 6125-106
Table 51

Group Pregnancy and Female Body Weight Data
for Experimental Block C

Treatment

Vehicle
Control D-phenylalanine Probenecid
(10 wL/kg) (5,000 mg/kg) (1,200 mg/kg)

trans—
Cinnamaldehyde
(1,200 wg/kz)

Number of females on test 50 50 50

Number of females found dead 0 1 33
(excluded from results)

Number of females that survived 50 49 47

Number of females that
produced viable litters® 39 34 33

Number of females with
resorbed or aonviable litters 7 5 6

Number of provean pregnant
females 46 39 39

Reproductive index

[(Number of females that
produced viable litters/number

of proven pregnant females)
x 100] 85 87 85

AThree deaths due to dosing error.
bone death due to dosing error.
CA viable litter was defined as a litter that had at least oae live pup on Day L.

50
ib

49

34

34

100

£8



Study No. 6125-106

Table 51 (Coatinued)

Group Pregnancy and Female Body Weight Data
for Experimental Block C

Treatment
Vehicle trans-
Control D-phenylalanine Probenecid Cinnamaldehyde
(10 mL/kg) (5,000 mg/kg) (1,200 mg/kg) (1,200 mg/kg)

Mean Body Weights (g) for
Pregnant Females

Gestation Day 7

N 46 39 39 34

Mean 28.0 27.6 27.8 26.7

54 2.65 3.19 2.91 2.61
Gestation Day 14

N 46 39 39 34

Mean 35.4 34.5 35.2 34,4

S 3.75 4.41 3.93 3.35
Gestation Day 18 .

N 46 39 39 34

Mean 45.9 4.4 45.1 44,7

S 6.15 7.82 7.19 4.58
Post-partum Day 3 ’

N 39 34 i3 34

Mean 35.8 35.1 35.0 34.2

5 3.17 2.75 3.15 3.15

4g3: Standard deviation.

78



Study No. 6125~106
Table 3FI (Contlnued)

Group Pregnancy and Female Body Weight Data
for Experimental Block C '

Treatment

Vehicle trans-
Control D-phenylalanine Probenecid Cinnamaldenyde

(10 wL/kg) (5,000 mg/kg) (1,200 mg/kg) (1,200 mg/kg)

Mean Body Weight Changes (g) for
Pregnant Females

During Treatment (Days 7-14 of
gestation) _
N 46
Mean 7.4
5@ 2.3

During Pregnancy (Days 7-18 of
z2estation)
N 46 39 39 34
Mean 18.0 16.8 17.3 8.0
8 5.30 6.52 6.47 3.08

43; Standard deviation.

8



Study No. 6125106
Tabla 52

Group Litter and Viability Data
for Experimental Block C

Treatment
Vehicle trans—
Control D-phenylalanine Prob id Ct 1dehyda
(10 aL/kg) (5,000 mg/kg) (1,200 mg/kg) (1,200 mg/kg)

Nuaber of females that
produced viahle litters® 39 34 33 34

Post—partum Day 1

Number of live pups/litter

N 39 34 33 34

Mean 9.5 9.9 10.1 9.4

58 2.60 2.85 2.45 2.50
Number of dead pups/iitter

N 39 34 33 34

Mean 0.4 : a,1 0.5 0.2

H 1,27 0,24 1.94 0.52
Percent of live pups/litter

N 39 34 ’ kX ] ' 34

Mean 95.1 99.5 95.3 97.5

[ 14,38 2.12 16,30 8.20
Percent of dead pups/litter

N 39 34 kk] 34

Mean 4.9 0.5 4.7 2.5

S 14.38 2,12 16.30 8‘20
Litter welght (g)

N 39 34 i3 34

Mean 14,7 15.0 15.5 14,7

8 31.60 3.59 3.67 3,62
Mean pup welght/litter (g)

N 39 34 33 34

Mean 1.6 1.6 1.6 1.6

-] 0.13 0.17 0,11 0,12

35 viable litter was defined as a litter that had at least one live pup on Day 1.
bs: Standard deviatfon.
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Study No. 6125-106

Post-partum Day 3

Number of lfve pups/litter
N

Mean
gb

Number of desd pups/iitter
N
Mean
8

Percent of live pups/litter
N
Mean
3

Percent of dead pups/litter
N
Mean
b

Mean pup viability/litter {(Days Lk to 3)
N

Mean
S

Litter weight (g)
N
Mean
3

Mean pup welght/litter (g)
N

Mean
s

Mean percent pup welight change

(Days 1 to 3)
N
Mean
S

Table 32 (Continued)

Group Litter and Viabllity Data
for Experimental Block C

. Treatment
Vehicle trang~
Control D-phenylalanine Probenecid Cincanaldehyde

(10 nL/kg) (5,000 mg/kg) (1,200 wg/kg) 1,200 ma/kg)

393 k11 33 36
9.4 9.7 9.5 S 9,4
2.82 2.83 3,08 2.69

398 34 33 34
0.1 0.2 0.6 8.3
0.41 0.73 1.48 0.52

392 34 33 34

96.4 98.2 90.7 95.9

16.30 6.14 23.73 8.30
398 34 kk) 34
3.6 1.8 9.3 4,1
16.30 6.14 23.73 8.30
394 34 33 34

96.4 98.2 90,7 95.9

16.30 6.21 23,70 8.32

38 34 13 34

18.8 18.4 18.3 i7.7
4.27 4.87 4.99 4.87
38 34 13 34
2.0 1.9 1.9 2.0
0.20 0.24 0.23 0,27
38 34 13 34
26.7 23.7 21.6 25.4
7.29 8.64 11.06 11.82

2Includes one fewale whose pups were dead on Day 3.

bg: - Standard deviatien.

L8
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EXPERIMENTAL BLOCK D

MED Study No. 6125-107
Di{2-ethylhexyl)phthalate (DEHP), (Tables 53-56)

Dose levels used: Group 1 - vehicle control (10 mL corn oil/kg/body
weight/day)
Group 2 - 6,000 mg DEHP/kg/day
Group 3 - 7,690 mg DEHP/kg/day
Group 4 - 9,860 mg DEHP/kg/day (undiluted)

One animal ia the control group died because of a dosing error. No deaths
occurred in mice treated with DEHP at any of the doses tested (Table 53).
Clinical signs of toxicity were noted in all aniwmals at all doses (Tables 54
and 55); these included wet stains (appeared to be urine) in the abdominal and
genital areas after dosing each day and the appearance of an oily coat.
Animals appeared normal by the third day after the dosing interval, There
were no significant differences from the control group in body weights or body
weight changes (Table 56),

Based on these data, a dose level of 9,860 mg DEHP/kg/day (i.e., undiluted
DEHP) was used as the MED in the reproduction study.




Study No. 6125-107
Table 53

Survival of Mice in the MED Study
for Experimental Block D

Treatment ‘ Mice Alive Mice Alive

(mg/kg body No. of Mice Dead on Treatment Days on Day 8 on Day 16

weight /day) Animals 1 2 3 4 5 6 7 8 Number Percent Number Percent
0 50 0 0 0 0 ] 0 0 0 50 100 494 98

Di(2-ethylhexyl)phthalate

6,000 10 0 0 1] 0 0 0 0 1] 10 160 10 100
7,690 10 0 0 1] 0 0 0 0 0 10 100 10 100
9,860+ 10 0 0 0 0 U] 0 0 0 10 100 10 100
Di{isodecyl)phthalate
1,000 10 (1] 0 0 0 0 0 0 0 10 100 10 100
1,575 10 0 0 1] 0 0 0 0 0 10 100 10 100
2,475 10 0 13 0 0 0 0 0 0 98 20 93 90
3,900 10 0 0 0 0 0 0 0 0 10 LQ0 10 100
6,130 10 0 0 0 0 (H 0 0 0 10 100 10 100
9,650+ 10 0 0 0 0 0 0 1) 0 10 100 10 100
2-Ethyl-l-hexanol
1,000 10 0 14 ] 0 0 ] 0 0 98 20 o8 50
1,525 10 0 1 0 0 0 0 0 0 9 90 9 90
2,330 10 2 3 4 1 - - - - 0 1] 0 ¢
3,560 10 2 8 - - - - - - 0 0 0 0
5,435 10 3 7 - - - - - - 0 0 0 0
8,300+ 10 8 2 - - - - - - 0 0 ] 4]
TUndiluted-

80ne death due to dosing error.
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Study No. 6125-107
Table 54
MED Study: Block D

Incidence of Clinical Signs: Vehicle Control
10 ml corn oil/kg body weight/day

Clinical Sign of Toxicity Number of Animals Showing Sign

Languid 18
Prostrate
Ataxia

Hunched 1a
Tremors

Hesad #ilt

Thin

Wheezing
Dyspnea

Urine stains
Alopecia 1

Rough hair coat 12
Sores
Pilcerection

8Animal died because of a dosing error.
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Study No. 6125-107

Table 55

MED Study: Block D
Incidence of Clinical Signs: Di(2=ethylhexyl)phthalate

Dose Level {(mg/kg/day)
Clinical Sign of Toxicity 6,000 7,690 9,860

Languid
Prostrate
Ataxla

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores

Piloerection

Wet stains 10 10 10
0ily coat 10 10 10



T-42507A TREATHMENT SLUNMARY
MED STUDY IN MICE - EXPERIMENTAL BLOCK D, STUDY NO., 4425-407

Table 56

Summary of Mean Body Weight Data (g)
Di(2-ethylhexyl)phthalate

MG/KG 0 6,000 7.46%0 ?.840

WEIGHT DAY 4

ND 50 10 10 10
MEAN 25,4 25.3 25.4 24.7
s “b 4.00 1.42 4.07 0.49
SE 0. 144 0.35 0.34 0.22
WUEIGHT DAY 8
NO 50 40 10 10
MEAN 25.2 25.2 24.7 24.8
S 1.45 1.49 1.70 4.37
SE 0.20 0.47 0.54 0.43
UEIGHT DAY 42
ND 49° 40 40 40
MEAN 24.6 2h.4 26.4 24.5
5 1.22 §.15 §.52 1.19
SE 0.47 0.36 0.48 0.38
UEIGHT DAY 46 c
NO A9 40 40 40
HEAN 27 .4 26.7 26.6 27.3
8 1.34 4.28 1.40 1.48
SE 0.49 0.41 0. 44 0.53
UT. CHANGE DAYE 4-8
ND 50 {0 10 10
MEAN 0.0 -0.1 -0.8 0.0
8 1.40 1.4 4.09 4.20
8E 0.20 0.53 0.35 0.38
UT. CHANGE DAYS 1-42
ND 49 ¢ 10 10 10
MEAN 1.5 0.8 0.6 i.8
8 §.34 i.18 0.84 §. 10
8E 0.49 0.37 0.24 0.35
HUT. CHANGE DAYS 1-44&
ND 49 ¢ £0 10 10
HEAN 2.0 1.4 §.2 2.4
5 4.42 §.19 0.%0 §.50
SE 0.20 0.38 0.28 0.47

a §5: Standard deviatiom.
b SE: Standard error.
c One death due to dosing error.

z6
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Di(isodecyl)phthalate (DIDP). (Tables 53, 54, 57, and 58)

Dose levels used: Group 1 - vehicle control (10 mL corn oil/kg body
weight/day)

Group 2 — 1,000 mg DIDP/kg/day
Group 3 - 1,575 mg DIDP/kg/day
Group &4 - 2,475 mg DIDP/kg/day
Group 5 = 3,900 mg DIDP/kg/day
Group 6 - 6,130 mg DIDP/kg/day
Group 7 ~ 9,650 mg DIDP/kg/day (undiluted)

One animal in the control group and one animal in the 2,475-mg/kg group died
because of dosing errors; no compound-related deaths occurred in mice treated
with DIDP at any of the doses tested (Table 53). Clinical signs of toxiecity
were reported for animals in the four highest dose groups (2,475, 3,900,
6,130, and 9,650 mg DIDP/kg); wet urogenital areas were seen in 20%, 40%,
100%Z, and 100%, respectively, of animals receiving these dosage levels. All
(10) of the animals in the 9,650-mg/kg group also had oily~-appearing coats
(Tables 54 and 57). The only differences in body weight data that were
statistically significant were lower body weight and body weight gain at

Day 12 in the 9,650-mg/kg group when compared with those of controls

(Table 58).

Based on these data, a dose level of 9,650 mg DIDP/kg/day (i.e., undiluted
DIDP) was used as the MED ia the reproduction study.
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Study No, 6125-107
Table 57

MED Study: Block D
Incidence of Clinical Signs: Di(isodecyl)phthalate

Dogse Level (mg/kg/day)

3,650

‘Clinical Sign of Toxicity 1,000 L,§7§7 2,475 3,900 6,130

Languid
Prostrate
Ataxia

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyapnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection

Wet and discolored
coat

Wet stains

Oily coat

-
NN
[
[=}

10
10




T-425070 TREATHENT SUMMARY
MED STUDY IN MICE - EXPERIWENTAL BLOCK D. STUDY NO. 6425-407

Table 58

Summary of Mean Body Weight Data (g)
Di(isodecyl)phthalate

MG/KG 0 4,000 4,575 2,475 3,900 6,430 9,650
WEIGHT DAY 4 : _
NO 5O 10 10 0 0 10 10
MEAN  25.4 25.4 25.3 25.5 25.0 24.9 25.0
g 4.00 0.94 1.42 4.03 0.95 $.40 0.43
SED 0,44 0.30 0.35 0.33 0.30 0.44 0.20
VEIGHT DAY B
N0 B0 10 40 gc 40 40 10
MEAN  25.2 25.7 25.6 - 26.4 25.2 26. 4 25.3
8 1.45 0.87 4.23 £.31 4.08 4.24 0.94
8E 0.20 0.28 0.39 0.44 0.33 0.39 0.30
UEIGHT DAY 42
ND  49° 10 £0 9c 40 10 0
MEAN  26.6 26.9 26.8 24.4 26.2 2.6 25.0
S 41,22 1.149 1.94 1.49 0.94 .28 $.67
SE 0.47 0.38 0.40 0.50 0.30 0.40 0.53
UEIGHT DAY 44
NO  49°¢ 40 40 gc 10 40 40
MEAN 274 27.4 27.3 27 .4 27.5 27.0 27.4
8 1,34 1.40 4.64 2.24 0.97 4.35 §.79
8E 0.49 0.44 0.49 0.74 0.34 0.43 0.57
UT. CHANGE DAYS 1-8
ND 50 10 40 9c 10 10 10
MEAN 0.0 0.4 0.3 -0.0 0.3 0.3 0.3
8 1.40 0.58 0.59 0.47 0.67 0.95 0.4
8E 0.20 0. 18 0.49 0.22 0.24 0.30 0.20
UT. CHANGE DAYS 4-42
NO  49°C 10 - 10 gc 10 10 0
MEAN 1.5 4.5 4.5 0.9 4.3 4.7 -0.0
8 1.364 0.62 4,24 0.69 0.84 §.42 1.32
8E 0. 49 0.20 0.39 0.23 0.26 0.35% 0.42
WT. CHANGE DAYS 1-16 ‘
ND  49° 10 50 g e 40 10 40
HEAN 2.0 2.0 2.0 2.0 2.5 2.2 2.3
g .42 0.88 0.79 1.48 0.83 4240 .45
SE 0.20 0.28 0.25 0.49 0.26 0. 44 0.46

*0O TD

p < 0,05,

5: Standard deviation.
SE: Standard error.
One death due to dosing error.

1)
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2-Ethyl-l-hexanol (ETH), (Tables 53, 54, 59, and 60)

Dose levels used: Group 1 - vehicle control (10 aL corn oil/kg body
weight/day)

Group 2 - 1,000 mg ETH/kg/day
Group 3 - 1,525 mg ETH/kg/day
Group 4 - 2,330 mg ETH/kg/day
Group 5 - 3,560 mg ETH/kg/day
Group 6 - 5,435 mg ETH/kg/day
Group 7 - 8,300 mg ETH/kg/day (undiluted)

One animal in the comtrol group and one animal in the 1,000-mg/kg group died
because of dosing errors; compound-related mortality was 100% at the four
highest dose levels tested (Table 53); all (10) animals in the 2,330-mg/kg
group were dead by Day 4 of treatment; in the 3,560-, 5,435-, and 8,300-mg/kg
groups, all animals were dead by Day 2 of treatment, One animal in the
1,525-mg/kg group died on Day 2 of treatment. Clinical signs of languidity,
hunched posture, and prostration were presaent in all but the lowest dose
groups (Tables 54 and 59). There were no significant differences from the
coatrols in body weights or body weight gains (Table 60).

Based on these data, a dose level of 1,525 mg ETH/kg/day was used as the MED
In the reproductiocn study.
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Study No. 6125-107

Tabie 39

MED Study: Block D
Incidence of Clinical Signs: 2<Ethyl-l-hexanol

Dose Level (mg/kg/day)

Clinical Sign of Toxicity 1,000 1,525 2,330 3,560 5,435

8,300

Languid 2 4 1 &
Prostrate 1 5 & 3
Ataxia

Cold to touech ) 1

Hunched 5 4 1 4
Tremors '

Head tilt

Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection

2



T-42507C TREATMENT SUMMARY
MED STUDY IN MICE -~ EXPERIMENTAL. BLOCK D, STUDY NO. 4425-407

Table 60
Summary of Mean Body Weight Pata (g)
——— 2~Ethyl-l-hexanol

HG/KG 0 4,000 4.525 2,330 3,540 6,435 8,300

WEIGHT DAY 4

ND 50 10 40 10 40 10 {0
MEAN  25.4 25.0 26.4 24.8 25.4 24.4 25.0
87 4.00 0.84 0.74 0.78 0.98 4.32 §.20
SE 0.44 0.24 0.23 0.25 0.34 0.42 0.38
WEIGHT DAY 8
ND B0 9 9 0 0 0 0
MEAN 25.2 25.3 24.5 i~ - - _—
s §.45 0.70 0.99 0.0 0.0 0.0 0.0
8E 0.20 0.23 0.33 0.0 0.0 0.0 0.0
UEIGHT DAY 42 .
ND 49°¢ g¢ 9 0 0 0 0
MEAN 26.4 26.4 26.7 - - - -
g 1.22 0.84 4.25 0.0 0.0 0.0 0.0
SE 0.47 0.27 0.42 0.0 0.0 0.0 0.0
WEIGHT DAY 46
NO A ° g€ 9 0 0 0 0
MEAN 27 .4 27.6 24.6 - - - -
8 1.34 4.48 1.34 0.0 0.0 0.0 0.0
SE 0.19 0.39 0.45 0.0 0.0 0.0 0.0
WT. CHANGE DAYS 41-8
NO 50 9 ¢ 9 0 0 0 o
MEAN 0.0 0.2 -0.7 - - - v—
8 1.40 0.83 0.38 0.0 0.0 0.0 0.0
SE 0.20 0.28 0.43 0.0 0.0 0.0 0.0
UT. CHANGE DAYS 4-42
NO 49°¢ 9 ¢ 9 0 0 o 0
MEAN 1.5 i.4 0.6 —_— —_— - -
g §.364 4.43 0.83 0.0 0.0 0.0 0.0
g€ 0.49 0.38 0.28 0.0 0.0 0.0 0.0
WT. CHANGE DAYS 4-44
ND 49° 9 ¢ 9 0 o o 0
MEAN 2.0 2.5 4.5 - - - -
g 4.42 4.67 4.03 0.0 0.0 0.0 0.0
13 0.20 0.56 0.34 0.0 0.0 0.0 0.0

a S: Standard deviation.
b SE: Standard error,
¢ One death due to ‘dosing error.

86
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Reproduction Study No. 6125-108
Di(2-ethylhexyl)phthalate (DEHP). (Tables 61-63, 66, and 67)

Dose levels used: Group 1 - vehicle control (10 amL coran oil/kg body
weight/day)
Group 2 - 9,860 mg DEHP/kg/day (undiluted)

No deaths or clinical signs of toxicity were recorded for the vehicle control
group (Tables 61 and 62).

No deaths occurred that could bhe attributed to the chemical, but two animals
treated with DEHP died because of dosing errors on Day 12 of gestation {(i.e.,
Day 6 of treatment) (Table 61). Clinical signs of toxicity included oily coat
and wet and dry stains in the urogenital area (Table 63).

Group pregnancy and female body weight data are presented in Table 66, The
reproductive index, body weights on Days 14 and 18 of gestation, and body
weight changes during treatment and pregnancy were significantly lower than
those of the comtrol group.

Group litter and viability data are presented in Table 67; there were too few
litters produced for the data to be analyzed statistically.
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Di(isodecyl)phthalate (DIDP). (Tables 61, 62, 64, 66, and 67)

Dose levels used: Group 1 - vehicle control (10 mL corm oil/kg body
: weight/day)
Group 2 - 9,650 mg DIDP/kg/day (undiluted)

No deaths or clinical signs of toxicity were recorded for the vehicle control
group (Tables 61 and 62).

No animals treated with DIDP diled during the test period (Table 61); clinical
signs of toxicity included the presence of an oily coat, wet and dry staians in
the urogenital region, and rough coat (Table 64).

Group pregnancy and female body weight data are presented in Table 66; no
gignificant differences from the control group were seen in the parameters
examined.

Group litter and viability data are presented in Table 67; no significant
differences from the coantrol group were geeca in the parameters examined.
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2=Ethyl=l-hexanol (ETH). (Tables 61, 62, and 65~67)

Dose levels used: Group 1 - vehicle control (10 mL corn oil/kg body
weight/day)
Group 2 - 1,525 mg ETH/kg/day

No deaths or clinical signs of toxicity were recorded for the vehicle coatrol
group (Tables 61 and 62).

" One animal treated with ETH died because of a dosing error on Day 8 of
gestation (i.e., Day 2 of treatment); sixteen deaths occurred that were
attributed to the chemical [nine on Day 8 of gestation, three on Day 9 of
gestation, two on Day 11 of gestation, one on Day 12 of gestation, and one on
Day 13 of gestation (i.e., Days 2, 3, 5, 6, and 7 of treatment, respectively)].
One chemically~related death also occurred on Day 17 of gestation (Table 61).
Clinical signs of toxicity included languidity, ataxia, coldness to touch, wet

stains, olly coat, and one animal that had a dark red discharge from its anus
(Table 65).

Group pregnancy and female body weight data are presentad in Table 66. Ia
addition to the reproductive index, body weights on Days 14 and 18 of
gestation, and on Day 3 post«partum, as well as body weight changes during
treatment and pregnancy, were significantly lower than those of the control
group., .

Group litter and viability data are presented in Table 67. Most of cthe
parameters examined were significantly different from those of the coatrol
group (i.e., mean number of live pups per litter, litter weights, and pup
weights on Days 1 and 3, percent pup weight change from Days 1 to 3, measn pup
viability per litter from Days 1 to 3, as well as percent of live pups per
litter on Day l post-partum were significaatly lower than those of controls;
the mean numbers and percents of dead pups were significantly greater than
those of countrols at Day 1 post-partum).




Study No. 6125-108
Table 61
Survival of Mice in the Reproduction Study

for Experimental Block D

Treatment Mice Alive Mice Alive

(mg/kg body No. of Mice Dead on Treatment Days® on Day 8 at Study End
weight /day) Animals 1 2 3 4 5 6 7 8 Number Percent Rumber Perceat

0 50 0 0 0 0 0 0 0 0 50 100 50 100

Di(2-ethylhexyl)phthalate
9,860+ 50 0 0 0 0 0 y LI 0 4gb 96 48b 96
Di(isodecyl)phthalate
9,650+ 50 0 0 0 0 0 (1] 0 0 50 100 - 50 100
2-Ethyl-1-hexancl
1,525 50 0 1o0¢c 3 0 2 1 1 0 33¢ 66 32¢ 64

tUndiluted.

3Treatment Days 1-8 = Gestation Days 7-14.
bT:o deaths due to dosing error.

COne death due to dosing error.

20T
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Study Ne. 6125-108

Clinical Sign of Toxlcity

Table 62

Reproduction Study: Block D
Incidence of Clinical Signs: Vehicle Control
10 mL corn oil/kg body weight/day

Number of Animals Showing Sigm

-niays Days

7=14 15-18 Day 19 of

of of Gestation to
Gestation Gegtation Day 3 Post-partum

Languid
Prostrate
Ataxia

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection
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Study No., 6125-~108
Table 63

Reproduction Study: Block D
Incidence of Clinical Signs: Di(2-ethylhexyl)phthalate

Dose level: 9,860 mg/kg/day

Days Days
7-14 15-18 Day 19 of
of of _Gestation to
Clinical Sign of Toxicity . Gestation Gestation Day 3 Post=-partum
Languid
Prostrate
Ataxia
Hunched
Tremors
Head tilt
Thin
Wheezing
Dyspnea
Urine stains
Alopecia
Rough hair coat 1
Sores
Piloerection
0i{ly coat 358 30
Wet stains 8 2
Dry stains 6 6

8Includes two animals that died because of dosing errors.
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’

Study No. 6125-108
Table 64

Reproduction Study: Block D
Incidence of Clinical Signs: Di(isodecyl)phthalate

— Dose levels 9,650 mg/kg/day

Days Days
| 7=14 15-18 Day 19 of
of of Gestation to

Clinical Sign of Toxicity Gestation Gestation Day 3 Post-partum

Languid
Prostrate
Ataxia

Hunched
Trenors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat 1
Sores
Piloerection

Oily coat 16 48
Wet stains
Dry stains

w o




Study No. 6125-108
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Table 65

Reproduction Study: Block D

Incidence of Clinical Signs:

Clinical Sign of Toxicity

Languld
Prostrate
Ataxia

Cold to touch

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine atains
Alopecia

Rough hair coat
Sores
Pilcerection

Wet stains
0ily coat
Dark red discharge (anus)

2-Ethyl-l-hexanocl

Dogse Level: 1,525 mg/kg/day

Days Days
7-14 15-18 Day 19 of
of of Gestation to
Gestation Gestation Day 3 Post-partum
12 1
2 1
1 1
2
2 1
1




Study No. 6125-108

Table 66

Group Pregnancy and Female Body Weight Data
for Experimental Block D

Treatment
Di{2-ethylhexyl) Di(isodecyl)
Vehicle phthalate phthalate
Control (9,860 mg/kg) (9,650 mg/kg) 2-Ethyl-l-hexanol
(10 mL/kg) (undiluted) (undiluted) (1,525 mg/kg)
Number of females on test 50 50 50 50
Number of females found dead 0 23 0 18b
(excluded from results)
Number of females that survived 50 48 50 32
Number of females that
produced viable litters® 33 2 3L 11
Number of females with
regorbed or nonviable litters 1 30 3 9
Number of proven pregnaat
females 34 32 34 20
Reproductive index
{(Number of females that
produced viable litters/aumber
of proven pregnant females)
x 100] 97 6% 91 55%

ATyo deaths due to dosing error,
Pone death due to dosing error.
CA viable litter was defined as a litter that had at least one live pup on Day 1.

*p < 0.05.

L0T



Study No. 6125-108

Mean Body Weights (g) for

Pregnant Females

Gestation Day 7
N
Mean
Sa

Gestation Day 14
N
Mean
3

Gestation Day 18
N
Mean
S

Post—-partum Day 3
N
Mean
S

45: Standard deviation.

Tabla 6% (Contlaued)

Group Pregnancy and Female Body Weight Data
for Experimental Block D

Treatment
Di(2-ethylhexyl) Di(isodecyl)
Vehicle phthalate phthalate
Control (9,860 mg/kg) (9,650 mg/kg) 2—-Ethyl-l-~hexanol
(10 mL/kg) (undiluted) (undiluted) (1,525 mg/kg)
34 32 34 20
29.9 29.6 29.5 29.0
2.35 1.79 2.42 2.07
34 32 34 20
37.1 33.1=* 36.6 33,8%
2.89 2.85 2.86 3.58
34 32 34 20
47.9 33.5% 47.0 40, 5%
5.01 4.40 5.46 6.38
33 2 31 11
36.8 32.6D 36.4 33.6%
2.68 3.39 2.58 3.81

broo few animals to analyze statistically.

%p < 0,05,

BOT



Study No. 6125-108

Table 66 {(Coatlnued)

Group Pregnancy and Female Body Weight Data
for Experimental Block D

Treatment
Di(2-ethylhexyl) Di(isodecyl)
Vehicle phthalate phthalate
Control (9,860 mg/kg) (9,650 mg/kg) 2-Ethyl-l-hexanol
(10 mL/kg) (undiluted) (undiluted) (1,525 mg/kg)
Mean Body Weight Changes (g) for
Pregnant Females
During Treatment (Days 7-14 of
gestation)
N 34 32 34 20
Mean 7.2 3.5% 7:1 4,8%
54 2.72 2,78 3.02 2.73
During Pregnancy (Days 7-18 of
gestation)
N 34 32 34 20
Mean 18.0 3.9% 17.5 LL.4%
S 5.18 4,67 6.06 5.86

43: Standard deviation.
*p < 0,05,

60T



Study No, 6125-108

Number of females thar
produced viable littersd

Poat-partum Day i

Number of live pups/iftter
N

Mean
sb

Number of dead pups/litter
N
Mean
S

Percent of live pups/litter
N .
Mean
s

Percent of dead pups/litter
N
Mean
S

Litter weight (g)
N
Mean
S
Mean pup weighe/licrter (g)
N

Mean
s

Tabla 67

Group Litter and Viability Data
for Experimental Block D

Treatment
Di{2-athylhexyl) Di(isodecyl)
Vehicle phthalate phthalate
Coatrol (9,860 mg/kg) (9,650 mg/kg) 2-Ethyl-l-hexanol
{10 al/kg) (undiluted) {undiluted) {1,525 mg/kg)
33 2 il 11
3 2 31 11
9.9 6.5¢ 9.9 6.4%
2,36 6.36 2.46 3.23
33 2 K11 11
0.1 1.0¢ 0.0 1,5%
0,29 1.41 0,00 1.63
33 2 31 11
99.2 75.0¢ 100.0 79.5%
2,56 35.36 0.00 21,18
33 2 i 1L
0.8 25.0¢ 0.0 20.5%
2.56 35.36 0.00 21.18
3 2 31 Il
i6.0 9.4¢ 15.7 8.9%
3.30 9.12 3.26 4.90
33 2 31 n
1.6 1.5¢ 1.6 1.4*
0.13 0.04 0.14 0.17

47 viable litter was defined as a litter that had at least one live pup on Day 1.

S: Standard deviation.

€Too few animals to analyze statistically.

*p < 0.05.

OTT



Study No. 6125-108

Post-partum Day 3

Number of Llive pupa/litter
N

Mean
ga

Number of dead pups/iitter
N
Mean
S

Percent of live pups/litter
]
Mean
S

Percent of dead pups/lltter
N
Mean
s

Mean pup viabilicy/litter (Days L co 3)
N

Mean
8

Litter wetght (g)
N

Mean
S

Mean pup welght/litter (g)
N
Mean
S

Mean percent pup welght change (Days 1} to 3)
N

Hean
S

a5: Standard deaviation.

Table 67 {Contlauad)

Group Litter and Viability Data
for Experimental Block D

Teoatment
Di{2-ethylhexylk) DL{isodecyl)

Vehlcle phthalate phthalate

Control (9,860 ng/kg) (9,650 mg/kg) 2-Bechyl-l-hexanol

(10 mL/kg) _ (undiluted) (undiluced) (1,525 mg/kg)
33 2 31 L1
9,8 6,00 9.8 4,9%
2,46 5.66 2,40 3.76
33 2 31 i1
0.1 0.5b 0.1 1.3
0.24 0.71 0.40 2,02
33 2 31 11
98,2 95.5b 99.2 73.4
8,80 6.36 3.33 32,22
33 2 kY1 ¥
.8 4,5b 0.8 26,6
8.80 6.36 3.33 32,22
33 2 31 11
98.2 95.5b 99,2 73.4%
8.80 6.43 3.30 32,20
33 N iL
2i.6 11,50 21.2 9.1%
4,75 10,25 4,22 7.77
33 2 31 11
2.2 2.0b 2.2 1.7%
0.19 0.19 0.25 6.31
33 2 3 11
15,3 36.7b 36.9 23.7%
6.28 9,38 6.39 13.15

Too few anlmals to aealyze statistically.

*p < 0,05,
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EXPERIMENTAL BLOCK E

MED Study No. 6125-109
Di(n-hexyl)phthalate (DNHP). (Tables 68-71)

Dose levels used: Group 1 =~ vehicle control (10 mL corn o0il/kg/body
weight/day)
Group 2 - 3,000 mg DNHP/kg/day
Group 3 - 4,465 mg DNHP/kg/day
Group 4 - 6,650 mg DNHP/kg/day
Group 5 - 9,900 mg DNHP/kg/day (undiluted)

One death in the 9,900-mg/kg group was due to a dosing error; compound-related
deaths occurred at all dose levels tested (Table 68) and included: one mouse
in the 3,000-mg/kg group on Day 3 of treatment; three mice in the 4,465-mg/kg
group on Days 2, 53, and 8 of treatuwent, respectively; two mice in the
6,650-ng/kg group on Day 2 of treatment; and one mouse in the 9,900-mg/kg
group on Day 6 of treatment. Clinical signs of wet urogenital area and oily
coat became more evident with increasing doses (Tables 69 and 70), With the
exception of one animal in the 4,465~mg/kg group, languidity and prostratioca
were reported only for animals that subsequently died. The only statistically
significant differences in body weight data were smaller weight changes from
Days 1-12 of treatment in the 6,650- and 9,900-mg/kg groups (Table 71).

Based on these data, a dose level of 9,900 mg DNHP/kg/day (i.e., undiluted
DNHP) was used as the MED in the reproduction study.




Study No. 6125-109
Table 68

Survival of Mice in the MED Study
for Experimental Block E

Treatment | Mice Alive Mice Alive
(mg/kg body No. of Mice Dead on Treatment Days on Day 8 on Day 16
weight/day) Aniwmals 1 2 3 4 5 6 7 8 Number Percent Number Percent
0 50 0 0 0 0 0 0 0 0 50 100 50 100
Di{n-hexyl)phthalate
3,000 10 (1] 0 1 0 0 0 0 0 9 90 9 90
4,465 10 0 1 0 0 1 0 0 1 7 70 7 70
6,650 10 1] 2 0 0 0 0 0 0 8 80 8 80
9,900+ 10 0 0 0 0 0 1 14 0 ga 80 ga 80
Di(n-octyl)phthalate
3,000 10 o 0 0 0 0 0 0 0 10 100 10 i0e
4,450 10 )] 0 0 0 0 0 0 0 10 ,100 10 100
6,595 10 0o 0 ] 0 0 0 0 0 10 100 10 100
9,780% 10 0 0 0 0 0 0 0 o 10 100 10 100

Mono(2-ethylhexyl)phthalate

300 10 [t} 0 0 0 i o 0 0 9 20 ] 90

545 10 0 0 0 0 1 ¢ (1) 0 9 920 9 90
980 10 0 4 4 1 V] Q¢ 0 0 1 10 1 10
1,775 10 4L8 6 - - - - - - g8 L] oa 0
3,210 10 2 8 - - - - - - 0 [} 0 0
5,805 10 7 3 - - - - - - 0 ] 0 0
10,500% 10 8 2 - - - - - - 0 0 0 0

tUndiluted.

80pne death due to dosing error.

€Tt
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Study No. 6125-~109
Table 69
MED Study: Block E

Incidence of Clinical Signs: Vehicle Control
10 mL corn o0il/kg body weight/day

Clinical Sign of Toxicity Number of Animals Showing Sign

Languid
Prostrate
Ataxia

Hunched

Tremors
Head tilt

Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection




1is

Study No., 6125-109
Table 70

MED Study: Block E
Incidence of Cliniesl Signs: Di(n-hexyl)phthalate

Dose Level (mg/kg/day)
Clinical Sign of Toxicity 3,000 4,465 6,650 9,900

Languid 1 3 1 28
Prostrate 1 i 1 18
Ataxis

Hunched 1
Tremors

Head tilt
Thin 1

Wheezing
Dyspnea

Urine stains
Alopecia

" Rough hair coat
Scres
Piloerection

Wet stains 4 9 102
Nodules (lungs and thymus) 1

Dry stains ‘ ] 1o0&
0ily coat 3 108

8Includes one animal that died because of a dosing error.




T-4250%4 TREATMENT SUMMARY
MED STUDY IN MICE - EXPERIMENTAL BLOCK E, BTUDY NO. 4425-409

Table 71
Summaxy of Mean Body Weight Data (g)

rMG/KG 0 3,000 4,468 - &.450 2,900

Pln-hexyl)phthglate N

WEIGHT DAY 4

NO 50 10 10 10 40
MEAN 24.8 24.9 24.0 27.0 26.3
B“b 1.03 4.15 4.40 0.98 0.90
8E 0.145 0.34 0.44 0.34 0.28
UEIGHT DAY 8
NO 50 9 7 8 gc
MEAN 27.0 27.8 25.9 27.3 27 .1
5 1.44 4. 44 1.58 4.93 0.93
&E 0.144 0.38 0.40 0.48 0.33
WEIGHT DAY 42
ND B0 9 7 8 - pc
MEAN 28.0 26.2 27.2 27.4 24.9
8 4.22 4.48 4.34 4.59 4.24
6E 0.17 0.49 0.49 0.54 0.43
WEIGHT DAY 44 -
NO 50 9 7 a ac
MEAN © 2B.8 28.7 27.8 27.9 27.8
5 4.44 4.44 4.08 4.89 4.29
: 8E 0.24 0.49 0.44 0.47 0.464
UT. CHAMGE DAYS -8
50 9 7 8 ec
MEAN 0.3 0.7 0.6 0.2 0.7
8 0.96 0.57 Q.44 4.09 0.50
SE 0.44 0.49 0.24 0.38 0.18
WT. CHANGE DAYS 4-42
NO 50 9 7 8 8¢
MEAN 1.3 4.0 0.8 0.3 0.4
8 0.92 4.04 0.49 0.79 0.714
8E 0.43 0.34 0.26 0.28 0.25
HUT. CHANGE DAYS 4-44
N0 50 9 7 8 gc¢
MEAN 2.4 4.5 §.4 0.9 4.4
8 1.20 4.24 0.98 1.23 0.85
SE 0.17 0.44 0.37 0. 44 0.30

S: Standard deviation.

SE: Standard error.

One death due to doaing error.
p < 0.05.

D R
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Di(n=octyl)phthalate (DNOP). (Tables 68, 6%, 72, and 73)

Dose levels used: Group 1 - vehicle coatrol (10 mL corm oil/kg body
- weight/day)
Group 2 - 3,000 mg DNOP/kg/day
Group 3 = 4,450 mg DNOP/kg/day
Group 4 - 6,595 mg DNOP/kg/day
Group 5 = 9,780 mg DNOP/kg/day (undiluted)

No deaths occurred in mice treated with DNOP at any of the doses tested
(Table 68). Clinical signs of wet urogenital area and oily coat increased in
frequency with increasing doses {Tables 69 and 72). There were no
statistically significant differences from control data in body weights or
body weight changes at any of the doses tested (Table 73).

Based on these &ata, a dose level of 9,780 mg DNOP/kg/day (i.e., undiluted
DNOP) was used as the MED in the reproduction study.
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Study No. 6125-109
Table 72

. MED Study: Block £
Incidence of Clinical Signs: Di(n-octyl)phthalate

Doge Level (mg/kg/day)

Clinical Sign of Toxicity 3,000 %,450 5,595 3,730

Languid
Prostrate
Ataxia

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Pilcersction

Wet stains 6 7 10
Dry stains 10
01ly coat : 10



T~-125098 TREATHENT SUMMARY

HED STUDY IN MICE -~ EXPERIMENTAL BLOCK E. BTUDY NO. 6425-409

Table 73
Summary of Mean Body Weight Data (g)
—— Di(nzegtyl)ehtbalate.
MG/KG 0 3,000 4,450 4,595 9,780
WEIGHT DAY ¢
" NG &0 40 10 40 40
MEAN 24.8 26.8 274 24.2 26.5
Sab 4.03 0.92 0.469 0.86 4.16
:13 0.18 0.29 0.22 0.27 0.37
UEIGHT DAY 8
NGO &0 10 10 40 40
MEAN 27.0 27.0 27.3 24.7 26,2
8 1.44 4.34 1.456 4.24 .37
B8E 0.14 0.44 0.34 ) 0.38 0.43
WEIGHT DAY 42
NO &0 40 40 40 10
MEAN 28.0 27.5% 28. 4 27 .4 27.4
8 1.22 4.37 §.36 4.50 1.28
BE 0.17 0.43 0.43 0.47 0.40
WEIGHT DAY 46
NO 50 10 10 10 40
MEAN 20.8 28.9 28.4 27 .6 28.4
8 .46 1.32 4.85 1.59 .35
8E 0.24 0.42 0.59 0.50 0.43
WY. CHAMGE DAYS 4-8
80 10 10 40 10
HEAN 0.3 0.2 0.2 004 _0-3
8 0.96 0.90 0.80 4.44 .00
8E 0.44 0.28 0.286 0.45 0.32
HT. CHANGE DAYB 4-42 .
ND 50 10 10 10 10
MEAN 1.3 0.8 1.0 1.2 1.4
8 0.92 §.04 0.99 4.25 0.85
8E 0.43 0.32° 0.34 0.3% 0.27
UT. CHAMGE DAYS 4-44
N 80 10 10 10 40
MEAN 2.1 2.4 1.5 1.6 2.4
8 4.20 1.046 1.78 4.25 0.92
8E 0.47 0.34 0.54 0.40 0.29

a §: Standard deyiation.
b SE: Standard error.

6TT
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Mono{2—-ethylhexyl)phthalate (MEHP). {(Tables 68, 69, 74, and 75)

Dose levels used: Group 1 - vehicle control (10 aL cora oil/kg body
weight/day)

Group 2 - 300 mg MEHP/kg/day

Group 3 - 545 mg MEHP/kg/day

Group 4 - 980 mg MEHP/kg/day

Group 5 - 1,775 mg MEHP/kg/day

Group 6 - 3,210 mg MEHP/kg/day

Group 7 - 5,805 mg MEHEP/kg/day

Group 8 - 10,500 mg MEHP/kg/day (undiluted)

One animal ia the 1,775-mg/kg group died because of a dosing error;
compound-related deaths included one animal each in the 300- and 545-mg/kg
groups on Day 5 of treatmeunt, and nine animals in the 980-mg/kg group (four om
Day 2, four on Day 3, and one oa Day 4). All of the animals (10/group) in the
1,775-, 3,210-, 5,805-, and 10,500-mg/kg groups were dead after Day 2 of
treatment (Table 68). The most common clinical signs reported were
languidity, prostration, and ataxia (Tables 69 and 74). There were no
biologically significant differences from control data in body weights ot body
weight changes at any of the doses tested; the only statistically significant
difference was a higher body weight for the 545~mg/kg group on Day 8 of
treatment (Table 75). There were too few animals in the 980-mg/kg group for
the data to be analyzed statistically,

Based on these data, a dose level of 545 mg MEHP/kg/day was used as the MED in
the reproduction study.
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Study N°o 6125_109
Table 74

MED Study: Block E
Incidence of Clinical Signs: Mono(2-ethylhexyl)phthalate

Dose Level (mg/kg/day)

Clinical Sign of Toxiecity 300 545 980 1,775 3,210 5,805

10,3500

Languid 1
Prostrate

Ataxia 1
Cold to touch

7 5
6 5
1 4

ol PR o ]
N

Hunched 1
Tremors

Head tilt

Thin

Wheezing
Dyspnea 1 2

Urine stains

Al opecia

Rough halr coat
Sores
Piloerection

Nodules (lungs and thymus) 1

O



T-42509C TREATMENT SUMMARY
MED STUDY IN WICE - EXPERIMENTAL BLOCK E. STUDY NO. &425-409

Table 75

Summary of Mean Body Weight Data (g)
Hono(2-ethylhexyl)phthalate

MG/KG 300 545 280 1,77% 3,240 10,500
UEIGHT DAY 4
ND 50 50 40 10 40 40 10 40
HEAN 24.8 26,2 246.8 24.5 26.8 26.14 28.2 26.8
g8 4.03 4.49 0.92 0.98 0.43 0.78 0.86 1.04
8EP  0.48 0.38 0.29 0.34 0.20 0.25 0.27 0.32
VEIGHT DAY B
NO 50 9 ? . qc od 0 [ 0
MEAN 27.0 26.7 28.0 29.7 © - -— — —-—
8 1. 44 4.69 4.43 0.0 0.0 0.0 0.0 0.0
SE 0.44 0.54 0.36 0.0 0.0 6.0 0.0 0.0
VEIGHT DAY 42
ND 50 9 9 ] od 0 0 [
MEAN 28.0 27.5 28.3 30.9 ¢ - - - -
8 4,22 1.74 4.45 0.0 0.0 0.0 0.0 0.0
SE 0.47 0.59 0.55 0.0 0.0 0.0 0.0 0.0
WEIGHT DAY 44
NO £0 9 9 4 od o o o
MEAN 28.8 27 .6 28.4 28.8 ¢ - - - -—
s i.44 1.74 1.50 0.0 0.0 0.0 0.0 0.0
: SE 0.24 0.58 0.43 0.0 0.0 0.0 0.0 0.0
WY. CHANGE DAYS 4-8
NO 50 9 9 ] od 0 0 0
NEAN 0.3 0.3 4.1 2.2¢ -— —— - -
8 0.94 4.14 4.04 0.0 0.0 0.0 0.0 0.0
SE 0.44 0.38 0.35 0.0 0.0 0.0 0.0 0.0
UT. CHANGE DAYS §-42
NO 80 9 9 4 od 0 0 0
NEAN 4.3 4.4 4.4 q.4c _— - - -
8 0.92 1.34 4.23 0.0 0.0 0.0 0.0 0.0
8E 0.43 0.45 0.44 0.0 0.0 0.0 0.0 0.0
UT. CHANBGE DAYS §-144 ' '
ND 50 9 9 4 0d 0 0 o
HEAN 2.4 §.2 §.7 4.3¢ - - - -
8 4.20 1.47 4.34 0.0 0.0 0.0 0.0 0.0
8E 0.47 0.49 0.45 0.0 0.0 0.0 0.0 0.0

S: Standard deviation.
SE: Standard error.

w0 OB

p < 0.05,

Too few animals to analyze statistically.
One death due to dg¢sing error.

(44"
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Reproduction Study No. 6125-110
Di(n-hexyl)phthalate (DNHP). (Tables 76-78, 81 and 82)

Dose levels used: Group 1 - vehicle control (10 mL corn oil/kg body
weight/day)
Group 2 - 9,900 mg DNHP/kg/day (undiluted)

No deaths or clinical signs of toxicity were recorded for the vehicle control
group (Tables 76 and 77).

One death due to dosing error occurred on Day 14 of gestation {(i.e., Day 8 of
treatment); one chemically-related death and one death due to dosing error
occurred on Day 15 of gestation (Table 76)., Instances of languidity, coldness
to the touch, wet and dry stains around the urogenital area, oily coat, and
reddish-brown discharge from the vagina were recorded (Table 78).

Group pregnancy and female body weight data are presented in Table 81, The
reproductive index, body weights on Days 14 and 18 of gestation, and body
weight changes during treatment and pregnancy were significantly lower than
those of the control group.

No viable litters were produced by females treated with 9,900 mg DNHP/kg/day
(Table 82).
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Di(n-octyl)phthalate (DNOP)., (Tables 76, 77, 79, 81, and 82)

Dose levels used: Group 1 - vehicle control (10-mL corn oil/kg body
weight/day) _
Group 2 - 9,780 mg DNOP/kg/day (undiluted)

No deaths or clinical signs of toxicity were recorded for the vehicle control
group (Tables 76 and 77),

No deaths occurred in animals treated with DNQP during the study period
(Table 76); two instances of oily ccat and three instances of wet stains
around the urogenital area were recorded {Table 79).

Group pregnancy and female body weight data are presented in Table 81; no
significant differences from the control group were seen in the parameters
examined.

Group litter and viability data are presented in Table 82. The mean number of
live pups per litter on Days 1 and 3 post=-partum, mean litter weight on Day 3
post—partum, and mean percent pup weight change from Days 1 to 3 post—partum
were significantly lower than those of countrols.
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Mono{2-ethylhexyl)phthalate (MEHP). (Tables 76, 77, and 80-82)

Dose levels used: Group 1 = vehicle control (10 mL cora oil/kg body
weight/day)
Group 2 - 545 mg MEHP/kg/day

No deaths or clinical signs of toxicity were recorded for the vehicle control
group {(Tables 76 and 77).

Six chemically-related deaths occurred [one on Day 10 of gestation, one on
Day 13 of gestation, two on Day 14 of gestation (i.e., Days 4, 7, and 8 of
treatment, respectively), one on Day 15 of gestation, and one on Day 17 of
gestation (Days 1 and 3 post-treatment, respectively)]; one death due to a
dosing error occurred on Day 14 of gestation (Table 76). Clinical signs of
toxicity included one animal that had a small mass on its tail during the
study period, single instances of wet stains around the urogenital region and
a reddish-brown discharge from the vagina, and two animals that were languid
during the dosing period (Table 80).

Group pregnancy and female body weight data are presented in Table 81. The
reproductive index, body welghts on Days 14 and 18 of gestation, and body
weight changes during treatment and pregnancy were significantly lower than
thogse of controls,

Group litter and viability data are presented in Table 82. There were too few
animals that produced litters for the data to be analyzed statistically, but
the mean percent of survivors on Days 1 and 3 post-partum and mean litter
weights on Day 3 post—partum, as well as mean pup viability per litter from
Days 1-3 post—-partum, were considerably lower than those of the countrol group.



Study No. 6125-110
Table 76

Survival of Mice in the Reproduction Study
for Experimental Block E

Treatment Mice Alive Mice Alive
(mg/kg body No, of Mice Dead on Treatment Days3® on Day 8 at Study End
_weight/day) Animals 1 2 3 4 5 6 7 8 Number Percent Number Percent

0 50 0 0 0 0 0 0 0 0 50 100 50 100

Di(n-hexyl)phthalate

9,900t 50 0 0 0 0 0 0 0 1b 49b 98 47¢ 94
Di(n-octyl)phthalate
9,780+ 50 0 0 0 0 0 0 0 0 50 100 50 100

Mono(2-ethylhexyl)phthalate

545 50 0 0 0 1 0 0 1 3b 45b 90 43b 86

tUnd1iluted.

ATreatment Days 1-8 = Gestation Days 7-14.
bone death due to dosing error.

CTwo deaths due to dosing error.

9z1
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Study No. 6125-110

Clinical Sign

Table 77
Raproduction Study: Block E

Incidence of Clinical Signs: Vehicle Control
10 mL corn oil/kg body weight/day

Number of Animals Showin;,Sigu

-ﬁays Days
7=14 15-18 Day 19 of
of of Gestation to
of Toxiecity Gestation Gestation Day 3 Post=—partum

Languid
Prostrate
Ataxia

Hunched
Tremors
Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat

Sores
Piloerection
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Study No. 6125-110
Table 78

Reproduction Study: Block E
Incidence of Clinical Signs: Di(n-hexyl)phthalate

Dose Level: 9,900 mg/kg/day

Days Days
7=14 15-18 Day 19 of
of of Gestation to

Clinical Sign of Toxicity Gestation Gestation Day 3 Post—partum
Languid ' 22
Prostrate
Ataxia ‘
Cold to touch 2a
Hunched
Tremors
Head tilt
Thin
Wheezing
Dyspanea
Urine stains
Alopecia
Rough hair coat
Sores
Piloerection
Wet stains 21b 1
Dry stains 3 1
0ily coat 5
Reddish~brown discharge

(vagina) 2

3Includes one animal that died because of a dosing error.
bIncludes two animals that died because of dosing errors.




129

Study No. 6125-110
Table 79

Reproduction Study: Block E
Incidence of Clinical Signs: Di(n—octyl)phthalate

Dose level: 9,780 mg/kg/day

Days Days
7-14 15-18
of of

Day 19 of
Gestation to

Clinical Sign of Toxicity Gestation Gestation Day 3 Post=partum

Languid
Progtrate
Ataxia

Bunched
Tremors

Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores
Piloerection

Wet stains 3
0ily coat 2
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Study No. 6125-110

Table 80

Reproduction Study: Block E
Incidence of Clinical Signs: Mono(2=-ethylhexyl)phthalate

Dose level: 545 mg/kg/day
Days Days
7~14 15-18 Day 19 of
of of Gestation to
Clinical Sigg of Toxicity Gestation Gestation Day 3 Post—partum

Languid 2
Prostrate
Ataxia

Hunched
Tremors

Head tilt
Thin

Wheezing
Dyspnea

Urine stains
Alopecia

Rough hair coat
Sores

Piloerection

Wet stains 1
Reddish=brown discharge
(vagina) 1
Mags, small (tail) 1 1l 1




Study No. 6125-110
Table 81

Group Pregnancy and Female Body Weight Data
for Experimeatal Block E

Treatment
Di(n-hexyl) Di(n-octyl)
Vehicle phthalate phthalate Mono(2-ethylhexyl)
Control (9,900 mg/kg) (9,780 mz/kg) phthalate
(10 mL/kg) (undiluted) (andiluted) (545 mg/kz)
Number of females on test 50 50 50 50
Number of females found dead 0 3a 0 7b
(excluded from results)
Number of females that survived 50 47 50 43
Number of females that
produced viable litters® 34 0 39 2
Number of females with
resorbed or nonviable litters 4 34 I 3L
Number of proven pregnaat
females 38 34 40 33
Reproductive index
[(Number of females that
produced viable litters/number
of proven pregnant females) ‘
x 100] 89 0% 98 6%

ATwyo deaths due to dosing error.
bone death due to dosing error,
CA viable litter was defined as a 11tter that had at least one live pup on Day 1.
*p < 0.05.
P

TeT



Study No. 6125-110

Mean Body Weights (g) for

Pregnant Females

Gestation Day 7
N

Mean
ga

Gestation Day 14
N
Mean
S

Gestation Day 18
N

Mean
S

Post-partum Day 3
N
Mean
S

435: Standard deviation.
bNo litters produced.

Table 81 (Continued)

Group Pregonancy and Female Body Weight Data
for Experimental Block E

Treatment
Di(n—hexyl) Di(n-octyl)

Vehicle phthalate phthalate Mono(2~ethylhexyl)
Control (9,900 mg/kg) (9,780 mzg/kg) phthalate
(10 mL/kg) (undiluted) (undiluted) (545 mg/kz)
38 34 40 33
28,8 28.5 28.3 29,1

1.92 2.41 2,10 2,21
38 34 40 33
3g.2 32.0% 38.1 33.1%

3.63 3.49 3.38 2.83
38 34 40 33
48.8 30.1%* 49,1 32,5%

6.88 2.54 6.00 5.24
34 ob 39 2
39.3 - 37.8 38.5¢

2,90 - 2.85 3.25

CToo few animals to analyze statistically.

*p < 0.05.

(438



Study No, 6125-110

Table 8L (Coatinued)

Group Pregnancy and Female Body Weight Data
for Experimental Block B

Treatment
Di{n-hexyl) Di{n~octyl)
Vehlcle phthalate phthalate Mono{2-ethylhexyl)
Control (9,900 mg/kg) (9,780 mag/kg) pithalate
(10 mL/kg) (undiluted) {(undiluted) (545 ag/kg)
Mean Body Weight Changes (g) for
Pregnant Females
During Treatment (Days 7-14 of
gesktation)
N 38 34 40 33
Mean 9.4 3.5% 9.7 4.0%
sa 3.17 3.06 2,41 2,88
During Pregnancy (Days 7-18 of
gestation)
N 38 34 40 33
Mean 20.0¢ 1,7% 20.8 3.3*
S 6.64 2.25 5.11 5.14

a5: Standard deviation.
*p < 0,05,

€T



Study No. 6125~110

Number of females that
produced viable litters?

Pogt-partum Day 1

Number of live pupa/litter
N
Mean
S

Number of dead pupa/litter
N
Mean
S

Percent of live pups/litter
N
Hean
S

Percent of dead pups/iftter
N
Hean
]
Litter weight (g)
N

Mean
S

Mean pup weight/litter (g)
N

Mean
S

83 viable litter was defined as a litter thak had at least ane live pup on Day 1.

b3; Standard deviation.

Table 82

Group Litter and Viability Data

for Experimental Block E

Treatment
Di(a-hexyl) Di(n-octyl)
Vehicle phthalate phthalate Mono(2~ethylhexyi)
Contral (9,900 mg/kg) (9,780 mg/kg) phthalace

(10 aL/kg) (undiluted) (undiluted) (543 wg/kg)
34 0 39 2
4 [+] 39 2
11.5 - 10,24 9.0¢
1.73 - 2.80 1.41
34 0 39 2
0.0 - 0.1 0.5¢
0.00 - 0.22 0,71
34 0 39 2
100 - 98.9 95,5¢
0.00 - 5.44 6.36
34 0 19 2
0.0 - 1.1 4,5¢
0.00 - 5.44 6.36
34 4] 39 2
18.6 - 17.1 14,9¢
2.24 - 4,22 1.84
35 0 39 2
1.6 - 1.7 1.7¢
0.12 - 0,14 0,06

SToo few anlmals to analyze statistically.

#p < 0.05.
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Study No. 6125-110

Tasble 82 (Continued)

Group Litter and Viability Data
for Expecimentai Slock E

- Treatment
Dl(o-hexyl) M{e-octyl)
Vehicle phthalate phthalate Hono(2-ethyihexyl)
Controd (9,900 ug/kg) (9,780 mg/kg) phthalate
(10 mL/kg)  (undlliuted) (undiluced) (545 mg/kg)
Post-partums Day 3
Humber of Live pups/Likter
N 3% o agb 2
Hean 11.5% - 10.2% 7.35¢
L L 1.71 - 2,94 0.7L
Mumber of dead pups/Litter
N 2% ] 9b 2
Hean 0.0 - 0.1 1.5¢
8 Q.17 0.3% 0.71
Percent of live pups/Litter
N 3% 0 39b 2
Mean 9.8 - 97.2 84,.0¢°
8 1.37 - 16.03 5.66
Percent of dead pups/iitter
] 3% 0 9k + 2
Mean 0,2 - 2.8 i6.0¢°
s 1.37 - 16.03 5.66
Mean pup viability/litter (Days | o 3}
] k11 ] 3gb 2
Mean 99.8 - 97.2 83.8¢
] 1.32 - 16,03 5.30
Litter welight (g)
N 34 1 8 2
Mean 25.8 - 23.5% 18,6¢
8 3.24 - 4.80 0.1
Mean pup weight/Litter (g)
N 34 ] 38 2
Mean 2.3 - 2.1 2.5¢
8 0.20 - 0.23 6.22
Mean percent pup welght change (Days 1 to 3)
N 34 L 38 4
Hean 39.0 - 5. 7% 49 ,9¢
] 6.07 - 6.73 7.30

a5: Scandard deviazfion.

bincludes one female whose pupa were dead on Day 3.
€Too few animaks to analyze statistically.

*p < 0.05.

GET



136

CONCLUSIONS

A summary of the positive effects observed in the reproduction studies for
this contract is presented im Table 83 which immediately follows this
section. Based upon these effects, the following conclusions were drawn for
chemicals tested in this contract.

. Di(n=butyl)phthalate, di(isobutyl)phthalate, N=isopropyl-N'-phenyl-p-
phenylenediamine, di{2-ethylhexyl)phthalate, 2—ethyl=-l-hexanol,
di(n=hexyl)phthalate, and mono(2=-ethylhexyl)phthalate warrant high
priority cousideration for more detailed reproductive toxieity
testing.

® Diethyl phthalate, dimethyl methylphosphonate, tris{2-chlorocethyl)-
phosphate, d-phenylalanine, probenecid, trans—-cinnamaldehyde,
di(isodecyl)phthalate, and di{n-octyl)=-phthalate warrant lower
priority consideration for more detailed reproductive toxicity
testing.

APPROVAL

3 :;:3;3§;£Z€=,- 422S5g068/ éljﬁﬁgli

Daniel F, Kehoe Date
Study Supervisor, Reproductive Toxicology

;7(5/,5% L [N S A ey /7.~ ~f 3

Karen M. MacKenzie, PhD - Date -
Principal Investigator
Assistant Director, Toxicology

by and for Hazleton Laboratories America, Inc.

(1331N/tt)



Table 83

Summary of Positive Effects on Paraumeters
Examined in Reproduction Btudies®

Experimental Block A Exparimental Bliock B
Diethyl Di{n-butyl) Dilisoburyl) Dimethyl methyl- tris(2-Chloro- N-isopropyl-K'-phenyl-p—

Parameter phthalate phthalate phthalate phoaphonate ethyl )phosphate phenyienedizuine
Maternal mortality (+) + +
Clinical signs + +
Reproductive index + + +
Maternal body weight + * +
Litter/pup weight b b b
Pups dead at birth

(Post-partum Day 1) (+) b b b
Pup viability

]

(Post-partum Days 1-3) (v) b b

8positives in parentheses ipdicate slight effeck.
bRo litters produced.

LET



Table 83 {Continued)

Summary of Positive Effects on Parameters
Examined in Reproduction Studies?®

Experimentsl Block C Experimental Block D Experimental Block E
D-phenyl- trans-Cinna~ Di{2~athylhexyl) Di(isodecyl} 2-EBthyl-1- Dil(n-hexyl} Di(n-octyl) Mono(2-ethyl-

Parameter - alanine Probenecid maldehyde phthalate " phthalate hexanol phthalate phthalate hexyl)phihalate
Maternal mortality + (+)
Clinical signs (+) (+) + (+)
Reproductive index (+) (+) + + + +
Maternal body weight + + + +
Litter/pup weight + + b {+) +
Pups dead at birth

(Post-partum Day 1) . + + b (+)
Pup viability

(Post-partum Days 1-3) (+) + b +
8positives in parentheses indicate slight effect. S

-]

bNo litters produced.



REPRCG: Reproducrion study

Contract No. 200-82-2542
Appendix A
Study Summary Information for Bxperimental Blocks A through E
Experimental Type of Dates for
Block Chemical Study?® Study No. Initistion CompleLion Report Doge (mg/10 mlL/kg)
A Diethyl phthalate MED 6125-101 11717182 12/02/32 12/)0/82 1000, 1830, 3345, 6120, 11200 (undiluted)
REPRO 6125-102 0L/17/83 02/03/83 10/11/83 4500
Di{n-butyl) MED 6125-101 11/12/82 12/02/82 12/10/82 1000, 1800, 3240, 5035, 10500 (undiluted)
phthalate REPRO 6125-102 0L/17/83 02/03/83 10/11/83 2500
Di(isobutyl) MED 6125-101 11/17/82 12/02/82 12/10/82 L000, £795, 3225, 5790, 10400 (undiluted)
phthalace REPRO 6125-102 oL/17/83 02/03/83 10/11/83 4000
B Dimerhyl MED 6125-103 12/17/82 oL/01/83 01/10/83 1000, 1750, 3150, 5600, 10000
wmethylphosphonate REPRO 6125-104 02/21/83 03/11/83 10/11/43 4175
tris{2-Chloroethyl) MED 6125-103 12/17/82 01/01/83 01/10/83 1000, 1315, L7230, 2280, 3000
phosphatce REPRO 6125-104 02/21/83 03/11/83 10/11/83 940
N-isopropyl-N'-phenyl- MED 6125-103 12/17/82 01/01/83 01/10/83 100, 175, 315, 560, 1000
p-phenylenedianine REPRO 6125-104 02/21/83 03/11/83 10/11/83 | 806
C D-pheaylalanine MED 6125-105 01/24/83 02/08/83 *  03/10/83 500, 890, 1580, 2810, 5000
REPRO 6125-106 03/14/83 04/01/83 10/11/83 5000
Prabenecid MED 6125-108 01/24/83 02/08/83 03/10/83 200, 355, 630, 1125, 2000
* REPRO 6125-106 03/14/83 04/01/83 10/11/83 1200
trans-Cinnamaldehyde MED 6125-105 01/24/83 02/08/83 03/10/83 250, 445, 790, 1405, 2500
REPRO 6125-106 03/14/83 04/01/83 10/11/83 1200
D Di(2-echylhexyl) MED 6125-107 03/08/83 03/23/83 04/10/83 6000, 7690, 9860 (undiluted)
phthalate REPRO 6125-108 05/02/83 05/19/83 10/11/83 9860 (undiluted)
Di(igsodecyl) MED 6125-107 03/08/83 03/23/83 05/10/83 1000, 1575, 2475, 3900, 6130, 9650 (undiluted)
phthalate REPRO 6125108 05/02/83 05/19/83 10/11/83 9650 (undiluted)
2-Ethyl-1-hexanol MED 6125-107 03/08/83 03/23/83 04/10/83 1000, 1525, 2330, 3560, 5435, 8300 (undilured)
REPRO 6125-108 05/02/83 05/19/83 10/11/83 £525
E Di{a-hexyl)phthalate MED 6125-109 "04/26/83 05/11/83 06/10/83 3000, 4465, 6650, 9900 {undiluted)
REPRO 6125-110 06/27/83 67/14/83 10/11/83 9900 (undiluted)
Di{n-octyl)phthalate MED 6125-109 04/26/83 05/11/83 06/10/83 3600, 4450, 6595, 9780 (undiluted)
REPRO 6125110 06/27/83 07/14/83 10/11/83 9780 (undiluted}
Mono{2-ethylhexyl) MED 6125-109 04/26/83 05/11/83 06/10/83 300, 545, 980, i775, 321G, 5805, 10500 (undiluied)
phthalate REPRO 6:25-110 06/27/83 07/14/83 16/11/83 545
A MED; Hinimum effective dose study

6€T



Animal and Housing

Normal
Abnormal

Animal Status (6-Digit Date Required)

Found dead

Terminal sacrifice

Accidental death

Animal escaped

Caunnibalized

Mis-sexed

Replaced (explanation will
be provided)

Other

Behavior

Languid
Anorexia
Hyperactive
Circling
Prosgtrate
Ataxia
Other

Excretion

Emesis

Salivation

Soft feces

Polyuria

Anuria
Compound=colored stool
Other

140

APPENDIX B

Clinical Observations

Housing, Food, and Water

Spillage - wasting feed

No feed
No water
Other

Aggsarance

Hunched

Thin

Obese

Teeth cut
Malocclusion
Head tilt
Paralysis
Tremors
Other

Eyes (Body Locator Codes Must be Used)

Squinted
Opaque
Lacrimation

Chromodacryorrhea

Exophthalmus
Mydriasis
Miosis

ResEiration

Wheezing
Dyspnea
Polypnea
Rhinorrhea
Epistaxis
Other
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‘ . APPENDIX B (Continued)
Clinical Observations

Skin and Pelage (Should be Used With Additional Modifiers (Body Locator

Body Locator Codes) Codes Must be Used)
Urine stains Exudate
Alopecia Enlarged
Rough hair coat Small
Sores Red
Cyanotic Pale
Desquamation Swollen
Piloerection . Abcessed
Scad formation involving hair Necrotic
Discolorations of hair Ulcerated

’ Skin with scab peeled off Other
Other

Body Locator Codes

ABD Abdomen HED Head PFR Paw - Fore - Right
ANS Anus HPL BHip - Left PEL Paw - Hind - Left
AXL Axilla - Left HPR Hip - Right PHR Paw - Hind - Right
AXR Axilla - Right HPB Hips ~ Both PAL Paws - All
AXB Axilla - Both INL Inguinal - Left SHL Shoulder = Left
BCK Back INR Inguinal - Right SHR Shoulder - Right
BDY Entire Body INB Inguinal - Both SHB. Shoulders - Both
CHS Chest LFL Leg - Fore - Left SDL Side ~ Left
EAL Ear - Left LFR Leg - Fore - Right SDR Side - Right
EAR Ear - Right LHL Leg - Hind - Left SDB Sides - Both
EAB Ears = Both LHR Leg - Hind - Right TAL Tail
ELL Eyelid - Left LAL Legs = All TEE Teeth
ELR Eyelid - Right MTH Mouth TSL Testis = Left
ELB Eyelids - Both - NSE Nose TSR Testis = Right
. EYL Eye - Left NCK Neck TSB Testes - Both
. EYR Eye - Right PNS Penis VAG Vagina

EYB Eyes - Both PFL Paw - Fore - Left
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