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605 Hd 6113026

Office of Pollution Prevention and Toxics 4
U. S. Environmental Protection Agency
401 M Street, S. W.
Washington, D. C. 20460-0001 3
Re: EY] Submission i
Dear Sir or Madam:
Under the “For Your Information™ classification system, Exxon Chemical Company is submitting the following
information describing the toxicity of a substance described as 1,2-Benzenedicarboxylic acid, @i~Cy»~-branched
alkyl esters, Cy-rich (CAS Registry Number 68515-*8-0). This substance is currently being manufactured for
commercial purposes as defined by TSCA.
This submission is provided as background information for a TSCA Section 8(¢) submission on a ralated substance
with CAS Repistry Number 62515-49-1. ‘
The data presented in this submission is from a two-generation reproductive toxicity study in iats. In brief, there
were no offects on mating, fertility or fecundity and no pathological changes in any of the reproductive organs.
Thus, the results of the study clearly demonstrate that the test substance is not a reproductive toxicant. In adition,
there were no statistically sigrificant reductions in live birth and early survival indices among the offspring. The
results of this study are summarized in the attachment, with complete details in the enclosed raport.
If you have any questions or nced additional information, please feel froe to contact mc on (281) 870-6374.
Sincercly yours,
L
sClha— 5
AR
e i
Steven G. Hentges t" :‘:;
- T
SGH/jad ‘ = ov
Attachment/Enclosure X o
P.0. Box 3272, Houston, Texss 77253-3272 8499&8@3334 3
Tel: {281) B70-6212 Fax: [281) 558-4795 %3\

A Lavistan of Exxon Sorpastion RESTOLED
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Registry Number 68515-48-0). o

A definitive two-generation reproductive toxicity stady was comducted with 1,2-Benzenedicarboxylic acid,
@&i-Cy 1o branched alkyl esters, Cs-rich (CAS Registry Number 63515-48-0). The definitive study was preceded by &
range-finding study.

In the first gemeration, adult make and female CD rats (P1 animals, 30 per dose group) were given dietary
preparations comtaining 0, 0.2, 0.4 or 0.8% of the test substance beginning 1¢ wecks prior to mating, during the
mating phase, and throughout gestation and lactation in the females. The dose levels were based on the results of
the range-finding stndy. The dictary percentages corresponded to daily dosages of approximatiely 0, 170, 340 and
670 mg/kg/day, which increased during the lactation period. The offspring from thic mating (the first generasion
or F1 animals) were exposed to the test substance throughout their entire life ¢;cle; from the mothers during
gestation and Iactation, and from the diet from weaning uutil they had mated and produced a second generation of
offspring. The second generation offspring (F2 animals) also received the test substance from their mothers during
gestation and lactation and then were terminated at weaning (postnatal day 21).

In this study, there were no observed effects on mating, fertility or fecunditv and no pathologicat changes in any of
the reproductive organs. Thus, the results of the study clearly demonsirate that the test substance is not a
reproductive toxicart. In addition, there were no statisticolly significant reductions in live birth and early sarvival

yidatalsgh\ 998Y7.80c



1,2 benzenedicarboxylic acid, di-C8, C9, C10 branched alkyl ester, C9 rich

CAS # IS/~ 4P-0

ON BIOMEDICAL SCIENCES, INC.

FINAL REPORT

PROJECT NUNBER: 14553SA
TEST MATERIAL: QMR

MNRD-92-455
TWO GENERATION REPROOUCTION YOXICITY STUDY IN RATS
VITH GRDERRERAMPAN MRD-92-455)

PERFORMED FOR:

EXXON CHEMICAL CONPANY
13501 Katy F

reeway
Houston, Texas 77079

and
EXXON CHEMICAL EUROPE
Boulevard Ou Souverain 280
8-1160 Auderghem, Belgium

PERFORMED AT:

EXXON BIONEDICAL SCIENCES, INC.

Toxicology Laboratory
Mettlers Road

CN 2350
East Niilstone, New Jersey 08875-2350

DATE:

February 29, 1996
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' TWO GENERATION REPRODUCTION TOXICITY STUDY IN RATS

APFROVAL SIGNATURES

KA KT 17%
Date
Vo
s> 9 £ 1 it
D. J. ‘Letinski, M.S. Date

Analytical Chemistry Supervisor

This study was conducted in accordance with OECD Principles of Good Laboratory
Practice Regulations and the E.C. Council Decision on Good Laboratory Principles and
the EPA Good Laboratory Practice Standards set forth in 40 CFR Part 792.

QA .
e W Tw-‘—\ 3“\!‘\59!55
G. W. Trimmer, B.A. Date

Study Director
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TWO GENERATION REPRODUCTION TOXICITY STUDY IN RATS
WITHE EEEREERY; MRD-50-435): 145535A

QUALITY ASSURANCE STATEMENT

STUDY NUMBER: 145535A
TEST SUBSTANCE/ARTICLE: MRD-92-455
STUDY SPONSOR: Exxon Chemical Company and Exxon Chcmical Europe

Listed below are the dates that this study was inspected by the Quality Assurance
Unit of Exxon Biomedical Sciences, Inc.,and the dates findings were reported to the
Study Director and Management.

Date(s) of Reperted to Reported to
Inspection Study Director Management
30 Naov 92 0 Nov 023 01,04 Dec 93

1

30 Nov 93 02 Dec 93 08,11 Dec 93
20 Dec 93 20 Dec 93 23,29 Dec 93
15 Mar 94 18 Mar 94 22,25 Mar 4
24,25 Mar %4 28 Mar 94 28 Mar,

02 Apr 94

Page 6 of 999



Date(s) of Reporied to Reported o
Sty Director Management

25 Apr, 20 May 94 20 May 94 ’Zigynay‘,u
30 Jun, 06 Jul 94 06 Jul 94 13,16 Jul 9¢
11,12 Jul 94 12 Jul 94 14,16 Tul 94
14,16 Sep 94 16 Sep 94 26

165 o1 g‘&"m
1S Oct - 20 Nov 95 20 Nov 95 21,22 Feb 96
31 Jan 9,21 Fed 96 21 Feb 96 27 Feb 96

el Ty

Date
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TWO GENERATIOR REFROSUCTION TOXICITY STUDY IN RATS
WITE AR MR- 20-G0:  1S3SA

December 9, 1993 to . .ovember 16, 1994:  G. D. Koehler, B.S.

As of November 16, 1994:

G. W. Trimmer, B.A.

Sponsor: Exxon Chemical Company
13501 Katy Freeway
Houston, Texas 77079
and
Exxon Chemical Europe
Boulevard Du Souverain 28C
B-1160 Auderghem, Belgium
Spoasor Representative: A. 1. Nikiforov, Ph.D.
Mammalian Toxicology Laboratory Director: J. J. Freeman, Ph.D., D.A.B.T.
Toxicology and Animal Care Supervisor: R. C. Forgash, B.S.
Report Preparation Supervisor: E. R. Frank, B.A.
Compound Preparation/Necropsy Supervisor: M. A. Elliott, B.S.
Analytical Chemistry Supervisor: D. J. Letinski, M.S.

Quality Assurance/Archives Supervisor:

J. R. Jackeon R S.

Statistician: M. J. Nicolich, Ph.D.
Maintenance Supervisor: J. L. McGrath, A.S.
Veterinarian: R. L. Hammis, D.V.M.
Veterinary Pathologist: C. F. Morris, D.V.M.,
D.A.C.V.P.
Consultant: S. B. Harmris, Ph.D.
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"ﬁutndymdedned %0 provide general information concerning the potential

~mm_umm-4s5) on gonadal function,

- mating behavior, conception, parturition, lactation, wesning, mdlhe;rowthand
developmduoﬂqﬁngmdlem. .

: Um-musndadhcmwmaaﬁnumnﬁm
and was mixed thoroughly %0 assure homogeneity. The test material-diet admia.ures
were administcred ad lihitum %0 30 rats/sex/group X 3 dosage levels. Group ! served
as a control and received carrier (PMI Certified Rodent Chow) oaly. Groups 2, 3, and
4 received 0.2%, 0.4%, and 0.8% of I in feed, respectively. Doses were selected
Mmmm‘oﬁemmsuym-mmum
lower body ' seight, suppression in body weight gain, lower food consumption, and
increased liver and kidney weights compared with controls in parental animals at doses
of 1.0% and 1.5% and suppression of body weigit guin in the offspring at doses of
0.5%, 1.0%, and 1.5%. The offspring body weight reduction in the Probe study may
hwebemﬂamultofmmmlsms,mmﬂkmmwordumm
exposure to DINP in the milk. However, the Proue study was terminated afier only one
generation since the pups in the mid and high dose groups were not thriving during the
transition period from nursing o diet alone.

Pi males and females receivedNest material duuty for at least ten weeks pricr
mating and during the mating period. Additionally, Pl female animals received test

material during the gestation and postpartum periods, until weaning of the F1 offspring
on Postpartum Day (PPD) 21. ml)mmmmwmym)zi
for &t st 10 Wotks Prior 10 Maling and thiugh the Tating Peirov rov re Lters, untl

sacrificed following delivery of their last litier sired. P2(F1) fomales were dosed from
PND 21 for at Jeast 10 weeks prior to mating, during mating, gestation, lactation, and
until they were sacrificed following weaning of the F2 animals on PPD 21.

for all P1 and P2 animals at least weekly during the premating and mating periods (food

was not measured during mating due t0 cohabitation), and for females on
Gestation Days (GD) 0, 7, 14, and 21 and on PPD , 4, 7, 10, 14, and 21, and/or at
least weekly until sacrificed. Wmm,moymmmumdummd
externally daily from PND O 10 21, Offspring were sexed and weighed on PND O, 1,
4 17, 14, and 21. lem‘iaemﬁcedtolhmmehnhofmmkahw
ud,whilehmlamamﬁedm of their litters on PPD 21. A
mwwmmanmmwnmmmm,uum
all animals which died during the study. A il macrosc: wic examination was performed
on these animals and selected organs and tissues were - ‘lected and weighed. A range
of tissues were examined microscopically.

Page 9 of 999
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TWO GENERATION REFROMUCTION TOXICITY STUBY N RATS
WITDOEE R MR O-93-495 14855SA

SUMMARY (CONT’D)

There were no clinical signs which were judged tc be directly related to treatment
wuh‘ The majority of P1 and P2 parental animals in all groups had no adverse
din_:almmmepumﬁngfmﬁng,mnﬁng, gestation, and/or postpartum

There were no treatment-related deaths. Unscheduled mortaiity in the P1 parental
animals was limited %0 one mid dose male (0.4%) and one iow dose female (0.2%), both
occurring prior t0 mating. Both deaths were considered incidental and unrelated to
treatment with DINP. There were no unscheduled parental deaths in the P2 generation.

There were no biologically and/or statistically significant differences in Pl
parental mean body weight or mean body weight change between the treated and control
males and females during the majority of the study. Suppression in body weignt gain
was observed in the Pl high dose females during the postpartum period. In the P2
parental animals, there were several statistically significantly lower mean body weights
in the high dose males and females compared with controls during the premating period.
These significantly lower body weights compared with controls were most likeiy due to
the Jower mean body weight of the F1 pups during weaning v hich remained consistently
lower and were evident at the beginning of the P2 generation (13% in males; 10% in
females). In the absence of biologically significant differences in body weight gain
between the treated and control animals, these lower mean body weights in the high dose
animals compared with controls during the premating period were attributed to lower
body weights of the P2 animals at the start of the F2 generation, rather than a treatment-
related toxicological effect occurring during the P2 premating interval. During the
posiparium peniod, there were siatistically significant lower mean body weight of the high
dose females compared with controls. These lower mean body weights (8-11%) during
thepcstpamnnpuiodmaybedue,atlastinmrt,tnmelomrbodyweightofmem :
females at the start of the P2 generation. Alternatively, these decreases may be due to
maternal stress and increases in test material consumption during the postpartum penod.

There were no biologically significant differences in mean food consumption
between the treated and control males and females during the premating interval of either
the P! or P2 varenta’ animals. During gestation, there was statistically significant lower
mean food consurmtion in the P2 high dose females compared with controls.
Additionally, there was significantly lower mean food consumption of both the 1 and
P2 high dose females compared with controls during the postpartum interval.

Page 10 of 999
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premating decreased over time, as expected. Also as expected, during the late gestation
:dlhepoa?‘-:mpuwd, anfymhkmmm“
females. mean measured rase (mg/kg/day) ranges for each group during t
premating, gestation and postpartum periods were as follows: ©

mmmmﬁmnmmmmmmmthmm&

increases in the mean absolute and/or mean
Additionally, there were statistically significant increases in the mean absolute and mean
relative liver weights of both the P1 and P2 males and females at the high and/or mid
dose levels compared with controls. These effects were substantiated by
histopathological changes and thus, were considered treatment-related. No biclogicaily
significant effects were observed in the reproductive organs of any treated aniinals.

~There were no gross postmortem findings in the P1 parental animals judged to be
related to treatment with W} During the P2 generation, there was an increased
incidence of dilated renal pelves in the treated males compared with controls. This effect
was substantiated at the hissopathologice! examination (see below). Intestinal parasites,
later diagnosed t0 be pinworms (Syphacie muris), were observed in the P1 and P2 males
and/or females. These pinworms are commensal, relatively non-pathogenic and bacteria
feeding. Pinworm parasites of laboratory rodeats are generally non-pathogenic and
infections are usually symptomless (Farrar et al., 1986). The origin of these parasites
could not be determined, but were considered incidental and unrelated to treatment with

a

DINP.

Page 11 of 999
- )

+-N



TWO GENERATION REPRODUCTION TOXICITY STUDY IN RATS
WITE SRAEEEF; MRD <2-495): 14SSISA

SUMMARY (CONT’D)

Treatment-related microscopic changes occurred in the liver of male and female
rats of all treatment groups in both the P1 and P2 parental animais. Microscopic
mmimﬁonof&cﬁmmhdanﬁxﬁmﬂmmoduanhmmdcymphsmic
eosinophilia. maﬁ‘rcmdhqnmcya,almchmﬂyenhrgedmiaowopimny, had
a finely granular to homogunous cytoplasm w =h was intensely eosinophilic when
stained with hematoxylir- and eosin, as compareu with the controls. The intensity of this
finding increased in a dose-related manner, This type of hepatocellular change, although
not diagrostic, is seen with compounds which cause peroxisome proliferation. There was
also an increased incidence of dilatation of the renal pelvis in the high and mid dose P2
males compared with controls. These changes were expected, since they were consistent
with the results from studies with other phthalates (Gray et al., 1977) and DINP
specifically (EBSI, 1982; BIBRA, 198S; EBSI, 1986). No treatment-related changes
were observed in the <idneys of the P1 males or the P1/P2 females.

There were no statistically significant differences in Male Mating, Male Fertility,
Female Fertility, Female Fecundity, or Female Gestational Indices between treated and
coatrol animals of either the P! or P2 generation. Mean days of gestation of the P1/P?2
treated and control groups were essentially equivalent. However in the F1 offspring, the
mean litter size (15.1) and mean live offspring (14.8) of the high dose animsls were
greater than controls (12.5 and 12.2, respectively). This trend was not evident in the F2
offspring. -

There were no biologically significant differsaces in the F1 or F2 offepring
survival indices between the treated and control offspring. There were no treatment-
related chinical findings observed in the offspring of any group. The majority of
offspring in all groups were free of observable abnormalities from PND 0-21.

There were statistically significant lower mean offspring body weights in all
treatment groups compared with controls during both the F1 and F2 generations.
However, the weights of all F1 and F2 treated offspring at all intervals were within the
historical control range of this laboratory, with the exception of the F2 high dose males
and iemales on PND 0 and the F2 high dose males on PND 1. These findings in
offspring appear to result from matemal stress and/or direct effects of DINP via exposure
through lactation and are not indicative of developmental abnormalities or reproductive
toxicity. An earlier developmental toxicity study of JJ* (EBSI, 1994) demonstrated
that exposure of pregnant female rats to doses up to 1000 mg/kg per day during gestation
days (GD) 6-15, i.e., during organogenesis, did not result in developmental abnormalities
or reduced fetal body weights. Other studies with phthalates concluded that these
decreases were apparently due to decreased food consumption by the dams and changes
in the quality or quantity of milk (Dostal =t al., 1987). Thus, the lower body weights
in the pups may have resulted from decreased milk consumption.

-
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SUMMARY (CONT'D)
In genenal, there were no postmortem findings in the F1 offspring judged
to be related to treatment with .Muljhlityoflnimlsmﬁeeofobs:nable

abnormalities at the scheduled terminal sacrifice on PND 21. Similarly, the majority of
animals which died prior to scheduled termination (PND 0-20) were free of observable
m«mmethmW.

The test material was stable in féed at room temperature for at least 14 days and
solutions were within 15% of the nominal concentrations.

In conclusion, findings in parental animals included microscopic changes in the
kidneys of the P1 high dose (0.8%) and mid dose (.4%) males and liver changes in both
sexes of all treated groups (0.8%, 0.4%, and 0.2%), which correlated with increased
mean sbsolute and/or relative kidney and liver weights in these groups. Changes in the
liver and kidneys were expected, since they were consistent with the results from studies
with other phthalates (Gray et al., 1977) and"WlR specifically (EBSI, 1982; BIBRA,
1985; EBSI, 1986). There also was evidence of suppression in body weight gain and/or
lower food consumption in the females during the postpartum interval. Lower mean
tody weight, body weight gain, and/or food consumption also were observed in the P2
males and females, but were cons™” 1 to be related to the lower body weight of the F1
offspring (see below) which wer: - at at the start of the P2 geacration. Based on the
microscopic liver changes in the low dose group, a parental systemic toxicity NOEL (No
Observable Effect Level) could not be established, and a parental LOEL (Lowest

Observahls Effect Lavell was sostohlished ot 02% under the condiions of this study
overt signs of toxicity observed in the offspring, as evidenced by the absence of adverse
effects on survival or no adverse clinical signs. The mean body weights of the treated
offspring were reduced in a dose-dependent manner on PND 0 and became further
reduced during the postnatal period. Maternal exposure 0 DINP during the postpartum
period was up t0 2.8x greater than during the premating period due o increased food
consumption in the lactating dams. Recovery of offspring body weights was evident after
weaning. Rt is concluded the offspring body weights were reducea becanse of matocnal
stross, reduced milk quality and quantity, and possibly direct exposure to {li# in the
milk resulting in decreased milk consumption by the offspring. As there were no
reproductive effects in this study, the higiiest dose used, 0.8%, was judged to be the
reproductive toxicity NOEL.

Page 13 of 999
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TWO GENERATION REPROBUCTION TOXICITY STUDY IN RATS
WITE N EREND: MAD-90-059): 14853SA

INTT'ODUCTION

Mmdymmnuwﬁemmfmmﬁmmningmemﬁal
eﬂmm,wmuiﬂm%-ﬁs,mgmmmﬁon,
mﬁngbdnvia.cumpﬁou,mﬁﬁm,lactaﬁon,wmﬁng,andthegmwmand
development of the offroring in the rat.

This study was conducted for Exxon Chemical Company, 13501 Katy Freeway,
Houston, Texas 77079 and Exxon Chemical Europe. Boulevard Du Souverain 280. B-

1160 Auderghem, Belgium (subsequently referred to as the Sponsor).

The study was conducted by Exxon Biomedical Sciences, Inc. (EBSI) Toxicology
Laboratory (an American Arsociation for Accreditation of Laboratory Animal Care -
2ccreldited facility and a Japanese Ministry of Agriculture, Forestry, and Fisheries
certified facility), Mettlers Road, CN 2350, East Millstone, New Jersey 08875-2350.

Study Initiation (Protocol Signature Date)

December 9, 1993
Inlife Test Period -

December 14, 1993 to September 25, 1994

Justification for Selection of Test System

The rat is among the species of choice for reproduction and fertility testing
according to the E.C. Dangerous Substances Directive (67/548/EEC), Annex V
part B *Two-Generation Reproduction Toxicity Test”, and the U.S. EPA TSCA
test guidelines for reproduction and fertility effects (40 CFR, Part 798).

Justification of Dosing Route
The dietary route is an accepted route of administration according to E.C.

Dangerous Substances Directive Annex V, and U.S. EPA TSCA regulations, and
represents a likely route of human exposure.
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INTRODUCTION (CONT’D)
Justification of Dose Level Selection

Doses for this definitive Two Generation Reproduction Toxicity Study in Rats
with were selected based on findings from a One Generation Probe Study
with In the probe study, findings were cbserved in the parental animals
at dose levels of 1.0% and 1.5% and included Jower body weight, suppression
in body weight gain, lower food consumption, and increased liver and kidney
weights compared with controls. There were no apparent effects on reproductive
indices. The most common finding in the offspring from dams treated with either
0.5%, 1.0%, or 1.5% &l was reduced body weights on PND 0 and significant
suppression of body weight gain during the postnatal period. The offspring body
weight reduction may have been the result of maternal stress, decreased milk
consumption and/or due to direct exposure to §lJP in the milk. However, the
study was terminated afier only one generation since the pups in the mid and high
dose groups were not thriving during the transition period from nursing to diet
alone,

This definitive multigeneration reproductive study of Wl was conducted to
further evaluate the material, and clarify the results of the One Generation Probe
Study with DINP. The doses sslected were based on the findings observed in the
probe study and were as follows:

1. 0.8%, sclected as the high dose, should induce
parental toxicity, but not mortality, and possibly
also affect offspring body weights, but not offspring

2. 0.4%, selected as the mid dose, should cause
minimal parental effects (i.e. suppression in body
weight or food consumption).

3. 0.2%, selected as the low dose, should not cause
any observable adverse effects in the parents or
offspring.

&
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TWO TENF AT X REPROBUCSTION TOXICITY STUDY IN RATS
wrrhd T 7NN MRD-13-455): 148SXA

MATERIA! § ANU: METHONS
TEST MATERIAL
Matcrial Ident>ication
EBST Identification: MRD-92-455 .
Syponsor identification: < RN AR
Supplier: Exxon Chemiv!, Holiand, BV
CAS RN £751548-0
Cate Ieceived: April 8, 1833
Description: Colorless liquid
Storage C~ndition: Room temperature

The test material vsas assumed 100'% pure for the purpese o: dosing.

Characterization of the Test Material

The methods of synthesis, fabrication, and/or cerivation of the test material are
the responsibility . f the Spamsor. Documentation is maintained at Exxon
Chemical Europe, Boulevard Du Souverain 2#), B-1:60 Auderghem, Pelgium.

Analysis of the Test Material

The stability, identity, strength, purity, and composition or other characterisiics
which will appropriately identify the test material were determinec by the testing
laboratory. Documentation is maintained at Exxon Biomedical Sciences. Inc.,
East Millstone, New Jersey.
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TWO GENERATION KEFRODUCTION TOXICITY STUDY IN RATS
wiTe R E; MRD-03-455): 14953SA

TEST MATERIAL (CONT'D)
 Analvais of Mixture

mmbnityandhoungmtyoﬂheumiﬂmfeedmdaemundbyme

;a;ﬁn;hbonm Homogeneity was demonstrated as part of EBSI study

Stability was evaluated at a concentration of 0.2% (w/w) representing the lowest
level expected during the study. Alnghdoacoﬁ $% was proven stable as part
of EBSI study #145535. . -

Cmmmofmmﬂdiabh&mdwbymmm
at least once a month in order to assure continuing accuracy iz mmngdxets

Solubility

Not applicable tc this study.

Sample Reiention
~

Onem:hivdnmpleoftheundﬂmedmm.mﬂwacdlwwdbymemmpound
Preparation Department and stored at room temperature. :

Carrier

PM? Certified Rodent Chow (5002 Meal)
Manufacturer: PMI Feeds, Inc.
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TWO GENERATION REFRODUCTION TOXICITY STUDY IN RATS
WITA SENREY; MRD-92-455): 145535A

TEST SYSTEM
Test Animal

Species: Rat

Strain/Stock: Cri:CD'BR - VAF/Plus’

Supplier: Charles River Breeding Laboratories, Inc.
Kingston facility, Stone Ridge, New York.

Area: Males - K92; Females - K83

Receipt Date: November 30, 1993

Purchase Order Number: 3GM39449R

Quarantine and Acclimation Period
14 days; animals were checked for viability at least once daily.

Number and Sex
Pl Males: 120 virgin
Pl Females: 120 virgin
Age at Initiation of Test Material Administration
P1 Males:  Approximately 7 weeks
Approximate Date of Birth: October 26, 1993
P1 Females: Approximately 6-7 weeks
Approximate Date of Birth: October 29, 1993
Body Weight at Initiation of Test Material Administration

Pl Males:  221.8 to 298.9 grams
P1 Females: 149.7 to 199.4 grams
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— - TWO GENERATION REPRODUCTION TOXICITY STUDY IN RAYS
WITR SRR TIENTINEE; MAD-52-400): 14EMA

TEST SYSTEM (CONT'D)
Animal Mentificas

P1/P2 Generations: [Ear tags and corresponding Sa e
F/F2 Generations:  Pups seleced from the F litery 1 sceve s aments for the

next generation (P2) R
Postmatal Dey 21 (PND 27y, 3 0% O after weaning on
Selection

More animuls than were required for the conduct of this were
wad acclimated. ‘The P1 population was selected by exciugion os anioncl: fron oo
quuumngpopnhuon (mwmmm’ Study Director,

body weight.
Hushandry
Housing -
Housing: Individually housed d"ﬁ"tﬂlehstpmod except durin
. » g
the mating and pOSIpartum periods, F1 and F2 littermates
were housed by sex from PND 21 1o 28,

paper below cages. )

PMI Certified Rodent Chow (5002 meal), ad libitupy
Manufacturer: PMI Feeds lnc:

Contaminants: Mmmhmmmm“mmuma-ww
:i:emll m“tmeyhveinufemd with

The availability of feed was checked at least once daily for all animals.

Dasa 10 ~f O0Q
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TWO GENERATION REFRODUCTION TOXICITY STUDY IN RATS
WITE ST MRD-52-455): 14953SA

Water

TEST SYSTEM (CONT’D)

Automatic watering system, ad hibitum
Supplier:

Analysis:

Contaminants:

Elizabethtown Water Company

Bound Brook, New Jersey.

As provided by Elizabethtown Water Company. Coupies of
the water analyses are maintained in the EBSI Toxicology
Laboratory.

There were 20 known contaminants in the water believed

to have been present at levels that may have interfered with
this study.

The availability of water was checked at least once daily for all animals.

Bedding (Direct)
CELLU-Dri

Shepherd Specialty Papers, Inc.

Provided by the Manufacturer. Copies of the analyses are
maintained in the EBSI Toxicology Laboratory
’I}m sama no I-r‘n.cn'-':a wmm.-mnantn Iﬂ Qh. h.r‘ldnnn h‘llnuﬂd

to have been present at levels that may have mterfered with
this study.

Near parturition (Day 20 of gestation) and during the postpartum period, mated
females were provided with clean bedding as necessary, usually every two days.

Environmental Conditions

Temperature range: 68 to 76 degrees Fahrenhe..

Humidity ra~=:
Lighting:

4i) to 70 percent relative humidity
Apprcvimately 12 hourr ““3ht (0700-1900 hours) and 12
hours dark (1900-070G iwurs) by automatic timer.

Monitored at least once daily.
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Preparation of Animals

MRD-53-45): 145538A

No special preparation of the animals was required prior to dose initiation.

Preparation of Test Material

Mixing of feed: The basal diet consisted of Certified Rodent Chow (5002 Meal).
The test material was incorporated into the feed and mixed thoroughly to assure
homogeneity. The test material-diet admixtures were prepared as fixed
concentrations of test material.

Fresh diets were prepared weekly. Prepared diets were covered and stored at

Diets were prepared at the following conceatrations, not to exceed stability ~~ta
on the test material-dietary admixtures.

Experimental Groups

Administration of Test Maerial

The homogeneous blend of the test material, prepared as a mixture in Certified
Rodent Chow (5002 meal), was offered ad libitum to the treated rats of Groups
2, 3, and 4. Control rats (Group 1) received Certified Rodent Chow (5002 meal)
ad libitum only. Feed jars containing diet were replaced at least once each week.
Animals had access t0 the test or control feeders until the day of scheduled
euthanasia.
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TWO GENERATION REFRODUCTION TOXICITY STUDY IN RATS
T N

; MRD-S3-485): 145538A
EXPERIMENTAL DESIGN (CONT’D)

The dosing regimen for all groups proceeded as follows: P1 males were dosed
for at least 10 weeks prior t0 mating and through the mating period for F1 litters,
until sacrificed following delivery of their last litter sired. P1 females were dosed
for at Jeast 10 weeks prior to mating, during the mating, gestation and postpartum
mf and until they were sacrificed following weaning of the F1 animals on

P2 (F1) males were dosed from PND 21 for at least 11 weeks prior to mating and
through the mating period for F2 litters, until sacrificed following delivery of the
their last litter sired. P2 (F1) .cmales were dosed from PND 21 for at least 11
weeks pnor ic mating and during mating, gestation, actation, and until they were
sacrificed following weaning of the F2 animals on PPD 21.

Experimental Evaluation

Inlife Procedures:
All animals were examined for viability at least once a day.

Male body weight was measufed prior to P1/P2 selection, on the first day of
dosing (Day 0), and at least weekly thereafter until sccnficed. Female body
weight was measured prior to P1/P2 selection, on the first day of dosing and at
least weekly thereafter until confirmation of mating, then on Gestation Days (GD)
0, 7, 14, and 21 and on Postpartum Days (PPD) 0, 4, 7, 10, 14, and 21.

Food consumption was measured concurrently with body weight during the test .
period, except that food consumption was not me.sured during mating.

A clinical examination was given to each male prior to P1/P2 selection, on the
first day of dosing, and at least weekly thereafter untii sacrificed. Femaies
received a clinical examination prior to P1/P2 selection, on the first day of
dosing, and at least weekly thereafter until confirmation of mating, then on GD
0, 7, 14, and 21, and on PPD 0, 4, 7, 10, 14, and 21.

Mating:

The P1 mating period began after at least 10 weeks of P1 dosing and ended when
all females were confirmed mated or approximately 3 weeks had elapsed. Each
P1 male was assigned randomly (using animal reference numbers and a random
numbers table) to be paired continuously with one P1 female of the same dose
group to produce the F1 generation.
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TWO GENERATION REPRODUCTION TOXICITY STUDY IN RATS
L~ %

litter pan and peovided with fresh bedding maserial. Beginning on GD 21, mated
Mmmuham&ilyfwdmofmﬁm.

Hafanhwmmﬂmdmﬁ.aﬁummmmmnimﬁm
on the last scheduled day of mating. Non-confirmed mated females were
mnmmdﬂyfwﬁmdm&nmwﬁﬁum
in their cages. ‘MWMMMWWMIMW
material approximately 2 weeks after overnight pairing husbandry purposes,
these females were assumed to be at GD 14 and observations, body weight, and
peesented in the individual tables, however they are not included in gestation
incidence or mean tables. ‘

Postnatal Experimental Evaluation

Dams were allowed to give birth. The duration of gestation was calculated and
any difficulties occurring at parturition were noted. The date of parturition was
recorded as the dam's Postpartum Day 0 (PPD 0).

Each morning and afternoon during the postaatal period, the litters were checked
for dead offspring and unusual conditions, and the dams were examined for
viability, nesting behavior, and nursing behavior.

Dead pups were removed from the litter immediaely after their discovery. If
intact, dead pups were examined externally and inemally for anomalies. Dead
pups discovered on PND 0 also were examined internally %o determine whether

OnPND O, 1, 4, 7, 14, and 21, the offspring were counted, sexed, and each live

pup was weighed. Pups were counted and examined externally on a daily basis
during the postnatal period.
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TW) GENERATION REFRODUCTION TOXICITY STUDY IN RATS
WITHRORAMA NP MRD-3-S): 149535A

EXPERIMENTAL DESIGN (CONT’D)

QnPlNlD‘,anemﬁn,wdghing.ndmniningthemmesinofmh
htumadjnmﬂbydinimﬁn;mmbymﬁomsdeuimbyield,as
nearly as possible, 4 males and 4 females per litter. Partial adjustment (e.g., 5
mhsndStmnu)mpszmduemmenoughpupsto
obtxin 4 per sex per litter. Litters of eight pups or less were not adjusted.
Culled pups were examined, then subsequently sacrificed and discarded.

Culled pups that appeared normal received only an external examination and
tissues were not saved. Culled pups that appeared abnormal were subjected to
a visceral examination.

At weaning (PND 21), the surviving neonates were examined as noted above and
10 male and 10 female offspring in each group were sacrificed and examined for
internal abnormalities. The selection of the litters and the neonates within litters
was done randomly. No more than one neonate of each sex was selected from

From the remaining offspring, a maximum of 2/sex/litter were selected ~indomly
and group housed by sex to be considered for F1 generation parents. Offspring
which were retained in the F1 parental pool were given clinical examinations and
body weights were measut2d at least weekly, following selection on PND 21 until
designated Test Day O for the I*2 (F1) generation.

On the designated Test Day O (for the P2 generation), the number of animals to
continue as P2 generation parents vias standardized to a maximum of
SWsex/group. Tire selection process was random and ailowed for at feast i pup
per sex from each litter to be represented in the P2 generation where possible.
The remainder of the offspring were examined externally, sacrificed, and

discarded.

Study Termination
Euthanasia was by CO, asphyxiation and exsanguination.

Pl and P2 (F1) males selected for mating were sacrificed after the birth of their
last litter sired. Pl and P2 (F1) females were sacrificed after weaning (PPD 21)
of tte F1 and F2 litters, respectively. Confirmed mated P1 and P2 (F1) females
which did not give birth by presumed GD 26 or those fernales which had not been
confirmed mated and did not give birth by 26 days after completion of the mating
period, were sacrificed and received gross necropsies. Special attention was paid
to the oproductive system. Dams whose litters died (spontaneously or
cannibalized) prior to weaning (PND 21) were sacrificed and necropsied.
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TWO GENRRATION REFRODUCTION TOXICITY STUDY IN RATS

EXPERIMENTAL DESIGN (CONT'D)

Offspring of dams which died prior %0 PND 21 were sexed and examined
extermally, sacrificed, and discarded. F1 pups not selected for mating were
sacrificed afer weaning. F2 litters were sacrificed after weaning.

Necropsy:

Gross necropsies were performed on all adult animals, includiig those that were
found dead or were sacrificed. Body weigit was recorded on the day of
necropsy. The uteri of all females used for mating, but failed to deliver, were
examined grossly for evidence of implantations and these data were recorded.

The following organs and tissues of all P1 and P2 (F1) animals used for mating
we weighed:

testes (individual) prostate/seminal vesicles
?s‘liﬂylﬁdes(inlﬁvidnl) ovaries (individual)
ain

The following organs and tissues of all P1 and P2 (F1) animals used for mating,
as well as from the F1 and F2 geonates selected for necropsy, were preserved in
10% neutral buffered formalin. All tissues were retained, but not examined

microscopically

ey piiary
werus (with cervix) epididymides liver
mammary gland (females only) )

. The testes of Pl and P2 males were preserved in Bouin's solution. The
tasies remained in Bouin's solution for approximately 24 hours, then were
rinsed and stored in 70% ethyl alcohol. Testes of F1 neonates were
preserved in 10% neutral buffered formalin.

All F1 and F2 pups that died were subjected ©0 a visceral examination. Abnormal
tissues were not preserved as per the discretion of the Study Director.

Parental animals which succumbed prior t0 scheduled termination had tissues
preserved but not weighed.
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TWO GENERATION REPROBUCTION TOXICITY STUDY IN RATS

EXPERIMENTAL DESIGN (CONT’D)

Histopathology

Histological slides of the selected organs and tissues were prepared and evatuated
for all high dose and control Pl and P2 (F1) animals used for mating. If
abnormalities or equivocal results were seen at the high dose, then specimens
f{ommemiddoseand,ifmry,thoseofthelawdosewinbeevaluamdfor
histopathology.

Records

A copy of the protocol, final report, raw data, computer generated listings of raw »
m:mn;docummmm,specxmm samples of the test material are
maintained in the EBSI Toxicology Laboratory Archives.

Statistical Analyses

The following statistical methods were employed, where appropriate.

I

Continuous data were tested for statistical significance as follows:

Bartlett’s test of homogeneity of variance was used to determine if the
groups have equivalent variances at the 1 % level of significance (Snedecor
and Cochran, 1989).

If the variances were eyuivalent, the hypothesis that there was no
difference in response between the groups was tested using a standard one-
way analysis of variance (Snedecor and Cochran, 1989). If the ANOVA
was significant, Dunnett’s test was performed to determine which treated
groups differed from control (Dunnett, 1964). A linear regression to test
for a dose response alsc wzs performea and tested for lack of fit
(Snedecor and Cochran, 198%). All tests were reported at the S% or 1%
level of significance.

If the variances were not equivalent, then a Kruskal-Wallis (non-
parametric) test was performed to determine: if the treatment effects are
equivalent (Hollander and Wolfe, 1973). If there was a ditference,
Dunn’s Rank Sum comparison was used to determine which treatment
groups differed from control (Hollande. and Volfe, 1973). Jonckheers’s
test for ordered response also was performed (Hollander and Wolfe,
1973}. All tests were reported at the 5% or 1% level of significance.
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MRD-52-405): 140838A
 EXPERIMENTAL DESIGN (CONT'D)

Pup weight was analysed by a standard nested analysis of covariance
(Snedecor and Cochran, 1989) with pups nested within dams and with

mmww(&mmwmbﬁmﬂmhm
analysis). All wests were reported at the S% or 1% level of significance.

for statistical significance as follows:

First, a standard chi-square analysis was performed to determine if the
proportions of incidences differed between the groups tested (Snedecor and
Cochran, 1989). In keeping with standard statistical practice, if any one
cell had an expected value less than S, this step was not reported. Next,
each treatment group was compared to the control group using a 2 x 2
Fisher Exact test (Bradley, 1968). Thirdly, Armitage’s test for linear
trend in the dosage groups was performed (Snedecor and Cochran, 1989).
All tests were reported at the 5% or 1% level of significance.

)

-
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|

MRD-22-455): 1MSSISA
RESULTS

P1 GENERATION - PARENTAL FINDINGS
PARENTAL CLINICAL INLIFE OBSERVATIONS - P1

Incidence of Inlife Observations: Tables | - 3 .
Individual Inlife Observations: Appendices A - C

There were no clinical signs judged to be directly related to treatment with ISWR
The majority of animals in all groups had no adverse clinical signs during the
premating/mating, postmating, gestation, and/or postpartum periods.

There was a very low incidence of incidental findings observed in the male and/or
female animals in one or more groups during the premating/mating, postmating,
gestation, and/or postpartum periods. These findings included dental abnormaities,
scabs/sores, soft stool, alopecia, staining of the fur, ocular discharge, nasal
discharge, rales, and/or swollen abdomen. One low dose female had an inguinal
mass on PPD 21 and one mid dose female had a cervical mass on PPD 14 and 21.
All findings were considered incidental and unrelated to treatment with YN

PARENTAL SURVIVAL - Pl __

Summary of Parental Survival: Table 4
Individual Survival Data: Appendix D

There were no treatment-related deaths. Unscheduled mortality was limited to one
mid dose male (0.4%) and one low dose female (0.2%), both occurring prior to
mating. These deaths were considered incidental and unrelated to treatment with -

The mid dose male was sacrificed on Day 37. This animal was observed with dental
abnormalities, a sore of the palate/mouth, swollen snout, emaciation, little sign of
food consumption or stool, rales, and ocular discharge prior to euthanasia. This
animal probably suffered an accidental injury to the snout which led to its subsequent
poor health. This death was considered incidental and unrelated to treatment with
S

The low dosz female was found dead on Day 64. This animal was observed with
soft stool, anogenital staining, and a swollen abdomen the day prior to death.
Postmortem findings included enlarged liver and lymph nodes, as well as an
enlarged, ruptured spleen. Due to the limited in:idence, this death was considered
incidental and unrelated to treatment with WP
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3. PARENTAL BODY WEIGHT AND BODY WEIGHT CHANGE - P1

Mean Body Weight and Body Weight Change: Tables S - 8
Individual Body Weight and/or Body. Weight Change: Appendices E - H

‘There were no biologically and/or statistically significant differences in mean body
mumwmmmmwmmmm
females during the majority of the study, including gestation. There was evidence
dwwmwhmmmmmmmm

Statistically significant differences in mean body weight change were observed in the
low and mid dose males compared with controls during the premating period. There
was statistically significant suppression in body weight gain observed in the low dose
mmumyzlmmm;wynmmmm
body weight gain during the Day 49/56 interval. In the mid dose males, statistically
thmemmmmmmmyS&&
interval. In the absence of a clear consistent response over the test period, or a clear
dose-related response, these limited differences were considered incidental and
unrelated to treatment with WD

Statistically significant body weight gain suppression was cbserved in the high dose
mmmmmmhdmmmmm)Mmmﬂ There

mmﬂguiﬁmtdiffummabsﬂubbodywamdmngmuforme

ﬁmﬁmhm‘“‘\wwaxyw‘mmmmmum Thus, in

the absence of a conmsistent response during gestation, this limited finding was
considered incidental.

During the postpartum period, there was evidence of body weight gain suppeession
in the high dose females. There was a statistically significant lower mean body
weight in the high dose females compared with controls on postpartum days (PPD)
14 and 21. These differences from control were small (<8%) and generally would
notbeeonsidmdbnolmllymm& However, there was statistically significant
body weight gain suppression in the high dose females (84% decrease) compared
mmmmwmmmmn
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TWO GENERATION REFRODUCTION TOXICITY STUDY IN RATS
WITE AR MRD-93-459): 145535A

RESULTS (CONT'D)
4. PARENTAL FOOD CONSUMPTION - P1

There were no biclogically and/ct s.atistically significant differences in mean food
consumption between the treated and control males and females during the majority
of the study, including gestation. During the postpartum period, there was
statistically significant lower mean food consumption in the high dose females
compared with controls.

During the premating period, sign’Gicant differences from controls were limitzd to
the low dose females. On three occasions (Weeks 4, 8, and 9), mean food
consumption of the low dose females was statistically significantiy greater than
controls. Generally, increases in food consumption are not :ndicative of an adverse
effcct and thus, these small differences (< 12%) were considered incidental.

There was a statistically significant lower inean food consumption in the high dose
. fermales during the GD 0-7 interval (7%). This small, isolated lower food

consumption was not considered biologically impnrtant.

During the postpartum period, stafistically significant lower mean food consumption
values were observed in the high dose females compared with controls during the
PPD 10/14 and 14/21 intervals (14% and 17%, respectively), as well as the overall

wnstnarinm nerind (Q®)
posiparum peics (U2

In addition, there was a statistidlly significant increase in mean food consumption
of the mid dose females compared with controls curing the PPD 0/4 interval. This
finding was considered incidental and unrelated to treatment with gl
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RESULTS (CONT'D)
PARENTAL MEASURED DOSE RATE - P1

Mean Measured Dose Rate: Table 12
Individual Measured Dose Rate: Appendix L

hm@mm&emhmmmmmsdﬁmﬂe
premating period decreased over time, as expected. This trend is characteristic of
constant while body weight continues to increase over the course of the study. The
moasured dose rate for each group during premating in mg/kg/day was as follows:

Mean measured dose rate increased slightly durins the GD 0-7 and 7.14 intervale

and then decreased slightly during GD 14-21, but essentially was equivalent to the
ptemamznmeddoseme. Dcxﬁngmeposqmmmpuiod,thugyasastmdy

concentration dietary studies and was due to increases in food consumption to fuel
increased energy expenditure of lactation while the dams were maintaining
weight. Mean measured dose rate was greatest during the PPD 14-21 interval.
Near the end of this interval, pups may have been eating from the dam’s feeder
during the gestation and postpartum periods were as follows:

1

GESTATION
MG/KG/DAY MG/RG/DAY

139.1-153.0 152.3-349.9
73.5-301.0 346.6-730.7
543.2.571.5 672.6-13P9.4
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TWO GENERATION REPRODUCTION TOXICITY STUDY IN RATS
WITE U MRD-93-455): 14553SA

RESULTS (CONT’D)
6. PARENTAL ORGAN WEIGHT - P1

Mean Organ Weight: Table 13

Mean Relative Organ Weight: Table 14
Individual Organ Weight: Appendix M
Individual Relative Organ Weight: Appendix N

There were statistically significant increases in the mean absolute and relative liver
weights of the high dose males (16% and 16%, respectively) and femnales (22% and
28%, respectively) and the mid dose females (20% and 15%, respectively) compared
with coatrols. The mean relative liver weight of the mid dose males also was
statistically significantly increased (8%) compared with controls. Microscopically,
there was increased cytoplasmic eosinophilia in these groups, thus, these changes
were considered treatment-related.

In the kidneys, there were statistically significant increases in mean absolute and
relative weights of the high dose (20% and 22%, respectively) and the mid dose
males (14% and 17%, respectively) compared with controls. However, there were
no microscopic changes observed in the kidneys of the P! animals to support a
treatment-related effect. Other changes in the kidneys included statistically
significant increases in mean and relative weight of the high dose females (8% and
13%, respectively), mean relativ® weight of the low dose males (9%) and mean
absolute weight of the mid (10%) and low (8%) dose females compared with

controle, However, in the absence of correlating histopathological findings, these
small increases (generally less than 10%) from controls were not considered
biologically important. .

Biologically significant differences in mean organ or relative organ weight of the
reproductive organs were not observed between treated and control animals. There
was a statistically significant decrease in the mean left ovary weight ¢ . the high dose
females compared with controls. In the absence of a clear dose response, similar
findings in the right ovary weights, consistent pattern of response between absolute
and relative organ weights, or correlating microscopic findings, this single decrease
was considered incidental and unrelated to treatment.

Other statistic 'y significant differences included a decrease in the mean absolute
brain weight of the low dose males and mean relative brain weight of the mid dose
females compared with controls. In the absence of a clear dose response or
consistent pattern of response between absolute and relative organ weights, these
small decreases (<6%) were considered incidental and unrelated to treatment.
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WITH SRR R D-93-455):

ME5I8A
RESULTS (CONT'D)

7. PARENTAL GROSS POSTMORTEM OBSERVATIONS - P1

Incidence of Gross Postmortem Observations: Table 15
Individual Gross Postmorte Observations: Appendix O

Mwuemmmmﬁndﬁungedbhemﬁuwmmwim

‘The majority of animals throughout the groups were free of observable abnormalities
ummﬁmunmudmmnmmmm
Amnmﬁylﬂfdﬂu&mhshﬁmmﬂmhmdngmuﬂmbe
pinworms (Syphacia muris). These pinworms are commensal, relatively non-
pathogenic and bacteria feeding. Pinworm parasites of laboratory rodents are
generally non-pathogenic and infections are usually symptomless (Farrar et al.,
1986). Themmofﬂuemmamldmtbedeumund.bmmmduad
incidental and unrelated to treatment with DINP. Additionally, there were single or
bwmmofdxmhvu*ﬁhuwwmroummelmgs,
kidneys, thymus, or colon; enlarged pituitary; distended uterus; white material in the
urinary bladder; thickened/reddencu small intestines; thickened stomach; alopecia;
staining of the fur; dental abnormalities; and/or sores. Onelowdoseandonemd

Postmortem findings in the mid dose male which was sacrificed on Day 37 included
a swollen snout, a sore of the palate, emaciation, dental abnormalities, and staining
of the fur around the eyes. This animai was sacrificed foliowing a probabie
accidental injury. Postmortem findings in the low dose female which was found dead
on Day 64 included an enlarged liver and lymph nodes, as well as an enlarged,
ruptured spleen. The cause of death for this animal is unknown. However, due to
the limited incidence, this death was considered incidental and unrelated to treatment
with G
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RESULTS (CONT’D)
8. HISTOPATHOLOGY FINDINGS - P1

Histopathology Report: Appendix PP

Treatment-related microscopic changes occurred in the liver of male and female rats
of all treatment groups in the P1 generation. Microscopic examination of the liver
revealed a2 minimal to moderate increased cytoplasmic eosinophilia in rats of both
sexes in all trectment groups. The affected hepatocytes, although rarely enlarged
mcroscopically, had a finely granular 10 homogenous cytoplasm which was intensely
eosinophilic when stained with hematoxylin- and ecosin, as compared with the
controls. The intensity of this finding increased in a dose-related manner. This type
ofhepatncdluhrdmge,althonghnotdngnosnc is seen with compounds which
cause peroxisome proliferation.

Anodlermicxomopicdnngesobmedinmemanimalswemconsideredwhave
occurred spontaneously, were typicat of those which would be expected to occur in
rats of this age, and were considered unrelated to treatment with DINP.

9. REPRODUCTION INDICES - P1

Summary of Reproduction Data: “Table 16
Individual Reproduction Data: Appendix P

There were no statistically significant differences in Male Mating, Male Fertility,
Female Fertility, Female Fecundity, or Female Gestational Indices between treated
and control animals. Mean days of gunnon of the treated and control groups were
essentialiy equivalent.

There were no statistically signiﬁmk differences in mean percentage of live
offspring, percentage of dead offspring, or sex ratio of the treated offspring
compared with controls.

The mean litter size of the high dose offspring (15.1) was slightly higher than that
of the coatrols (12.5). The mean litter size of the high dose group was within the
laboratory historical control range (12.6-16.8), but the control group was slightly
lower. Similarly, the mean live offspring per litter (14.8) of the high dose group
was slightly higher than controls (12.2) but within historical control range (12.2-
16.1), although the mean dead offspring were equal (0.3).

Three control, four low dose, five mid dose, and five hish dose females wers ..ot
pregnant.
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RESULTS (CONT'D)
F1 GENERATION - OFFSPRING FINDINGS

10. OFFSPRING SURVIVAL - F1

11.

Summary of Offspring Survival: Table 17
Individual Offspring Survival Data: Appendix Q

There were no statistically significant differences in offspring survival indices
between the treated and control offspring with the exception of the mean Day 7
Survival Index of the low dose group which was statistically significantly increased
(4%) compared with controls. In general, increases in survival or lactation indices
are not indicative of toxicity. Therefore, this small increase was not considered
biologically important.

OFFSPRING CLINICAL INLIFE OBSERVATIONS - F1

Incidence of Inlife Observations: Table 18
IndmdmllnhfeObmnm Appendix R

There were no treatment-related clinical findings observed in the offspring of any
group. The majority of offspring fh all groups were free of observable abnormalities
from PND 0-21. Some offspring across all groups were observed without milk in
their stomachs, primarily during the first week of the postnatal period, with the
highest incidence occurring on PND 0.

Single or low incidences of swollen hindpaw, lacerations, scabs, truncated tail,
missing digits (mechanically induced), hypothermia, and/or umbilical hernia were
observed in one or more groups, including controls. These findings were coasidered
incidental and unrelated to treatment.
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RESULTS (CONT’D)
12. OFFSPRING BODY WEIGHT - F1

Mean Offspring Body Weight: Table 19
Individual Offspring Body Weight: Appendix S

There were statistically significant lower mean offspring body weights in the mid and
high dose nales and females on PND 0, 7, 14, and 21; and in the low dose males
and females on PND 21. The weights of all treated offspring at all intervals were
within the historical control range of this laboratory. Additionally, the mean litter
size of the coatrol group (12.5) was smaller than the treated groups (14.8-15.1) and
was lower than the historical control range for litter size in this laboratory (12.6-
16.8). Thus, the differences in offspring body weight may have been due, at least
in part, to the lower number of pups/litter in the control group and subsequent
higher pup body weights of the control offspring compared to the other treated
groups. Another variable which probably contributed to the lower offspring body
weights in the high dose group may have been maternal stress, changes in the quality
and quantity of milk, decreased milk consumption, and or possibly direct toxic
actions of YM(see discussion).

MALE MALE MALE
PND 7 PND 14 PND 21

% 6.90 7.49 10.63 17.62 35.01 57.25
0.2% 6.78 7.39 10.26 16.44 33.28 51.40%*
04% 6.48°%° 7.03 9.54 15.28% 30.43% 47.95%
0.3% 6.43%* 7.05 9.74 15.67% 29.66%* 46 S2°=

8.53-11.43 28.81-36.73 | 44.89-60.77

13.64-18.74

FEMALE FEMALE FEMALE FEMALE
PND 0 PND ¢ PND 4 PND ? PND 14 PND 2t
6.47 7.11 10.26 16.70 33.52 53.99
6.36 6.96 9.61 15.54 31.89 49.19°*
6.16* 6.67 9.24 14.21%* 29.14%= 45.63°*
6.08* 6.0 9.36 15.03** 28.41% 44.68°

5.966.74 6.30-7.16 8.32-11.05 | 13.33-17.69 | 27.22-35.74 | 42.39-61.19

Tleas Sgacantly Gifecent from control mean @ S0.05)

*¢ Mean significantly differeat from coatrol mean (p <0.01)
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RESULTS (CONT’D)

13. OFFSFRING GROSS POSTMORTEM OBSERVATIONS - F1

Incidence of Offspring Gross Postmortem Observations: Table 20
Individual Offspring Gross Postmortem Observations: Appendix T

In general, Mmmmmﬁndinphmmoﬁmingjudgdw
be related to treatment with8lllR The majority of animals were free of observable
abnormalities at the scheduled terminal sacrifice on PND 21. Observations were
Wbﬂhmdwﬁhq&ﬁbmhmem,
and a slightly enlarged spieen. These findings were considered incidental and
unrelated 10 treatment.

free of observable abnormalities. There were single incidences .of a tear in the
abdominal wall, hematoma, discolored liver, distended urinary bladder, laceration,
and dilated renal pelvis. Five animals in the control group, two animals in the low
mmmmmummmmmmmmmm
10 treatment with the test material.

-
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1.

RESULTS (CONT’D)
P2 GENERATION - PARENTAL FINDINGS
PARENTAL CLINICAL INLIFE OBSERVATIONS - P2

Incidence of Inlife Observations: Tables 21 - 23
Individual Inlife Observations: Appendices U - W

Thaewemdinimlﬁgnsjudgedpbedirecﬂytdamdwmtmm-
Themajoﬁtyofanima!sinanmxpshadnoadverseclinialsignsduring the
premating/mating, postmating, gestation, and/or postpartum periods.

There was a very low incidence of incidental findings observed in the male and/or
female animals in one or more groups during the premating/mating, postmating,
gestation, and/or postpartum periods. These findings included dental abnormalities,
scabs/sores, soft stool, kink in tail, truncated tail, alopecia, ocular discharge, ocular
opacity, nasal discharge, emaciation, little sign of food consumption, red material
vagina, and/or swollen snout/paw. One control female had a mass in the axial area,
one low dose female had a mass in the ventral thoracic area, one high dose female
hadaumsintheanogenitalam,andonelowdoseandonehighdosefemaleeach
had a mass in the cervical area. All findings were considered incidental and
unrefated to treatment with Wi

PARENTAL SURVIVAL - P2

Suminary of Parcnial Survivai: Tabie 24

Individual Survival Data: Appendix X

There were no treatment-related deaths and all animals survived to scheduled
terminal necropsy.
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RESULTS (CONT'D)
3. PARENTAL BODY WEIGHT AND BODY WEIGHT CHANGE - P2

Mesn Body Weight and Body Weight Change: Tables 25 - 28
Individual Body Weight and/or Body Weight Change: Appendices Y - BB

Mmﬁﬁaﬂywwmwmmﬂnmmm
¢ . ~ared with controls at the majority of the intervals during the premating period.
Tu. . significant lower mean body weights were most likely due to the lower mean
-sight of the F1 pups during weaning which remained consistently lower and
wa‘-w:idmtatthbqilmgofﬂlenm. At Day 0 of the P2 premating
peaios, the mean body weight of the high dose males was 13% lower than controls.
However, the P2 adimals appear 10 recover in that by the end of the premating
interval (Week 11), diffr-renices from controls were only 7%. Additionally, there
were no biologically signi*cant differences in body weight gain between the treated
and control animals. Thus, ﬂnmﬁaﬂymﬁmtlowmbodywagmsm
the high dose m~les compared with controls during the premating period was
attributed t icwer body weights of the P2 high dose males at the start of the P2
» father than a ceatment-related toxicological effect occurring during the
mﬁngimuvul.

However, on two occasicas, statistically significant differences in mean body weight
change were observed in *he mid and high dose males compared with controls during
the premating period (Dzy 42/49 and Day 63/70 intervals). In the absence of a clear
consistent response over the Wt period or a ciear dose-relawed response, tese
differences were considered incidental and unrelated to treatment with DINP.

There was a statistically significant lower mean body weight in the high dose females
on Days 0, 7, and 14 of the premating imterval. These significantly lower body
WMMMMbNMMMWﬁMFlmm
mmmmmmmmammdm
P2 generation. While the mean body weight of the high dose females remained
lower than controls for the remainder of the premating period, the decrease was not
statistically significant at Day 21 and beyond thus indicating a recovery. Thus, the
satisticaily significant lower mean body weights of the high dose fernales compared
mmmmw«mmmmmw:om
Myw.hhof&emmm&mhu&emofmenm rather
than a treatment-related toxicological effect occurring during the premating interval.

Page 39 of 999



L S

TWO GENERATION REPRODUCTION TOXICITY STUDY IN RATS
WITE NN ; MRD-93-455): 145535A

RESULTS {CONT’D)

Mmsﬁsﬁaﬂya‘pﬁﬁantbwambadywdgmonsb 14 and body
weight gain suppression during the GD O/7 interval in the high dose females
compared with controls. There were no significant differences in mean body weight
gain for the overall gestation interval (GD O/21) between treated and control
animals. Thus, in the absence of a consistent response during gestation, these

Durirg the postpartum period, there were statistically significant lower mean body
weights of the high dose females compared with controls on PPD 4, 7, 10, 14, and
21. However, there was no statistically significant differences in mean body weight
gain in the high dose females compared with controls. Similarly, there were no
differences in body weight gain between the high dose females and controls for the
overall postpartum interval (PPD 0-21). Thus, these statistically significant lower
mean body weight (8-11%) during the postpartum period may be due, at least in
part, to the lower body weight of the P2 females at the start of the P2 generation.
Additionaily, these decreases may be due to maternal stress and increases in test

material consumption during the postpartum period.

PARENTAL FOOD CONSUMPTION - P2

Mean Food Consumption: Tables 29 - 31
Individual Food Consumption: Appendices CC - EE

During the premating period, there were a few small, but statistically significant,
lower mear. food consumption values in the treated animals compared with conirols.
The mean food consumption of the high dose males during Week 1 and high dose
fernales during Weeks 9 and 11 were statistically significantly lower than controls.
In the absence of a consistent pattern of response, these small differences (<8%)
were considered incidental.

There was statistically significant lower (13-16%) mean food consumption in the
high dose females durisg the GD O/7 anc¢ 7/14 intervals, as well as the overall
gestation interval (GD 0-21) compared with controls. Similarly, during the
postpartum period there was statistically significant lower mean food consumption
in the high dose females compared with controls during the PPD 7/10, 10/14, and
14/21 intervals (12%), as well as the overal! postpartum period (9%).
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RESULTS (CONT'D)
PARENTAL MEASURED DOSE RATE - P2

Mean Measured Dose Rate: Table 32

mmummmm&mmMMmmmm
mmmmmmaw This trend is characteristic of
fixed concentration dietary studies, since food consumption remains relatively
constant while body weight continues 0 increase over the course of the study. The
Mmﬁumhmmmmmmywayma

Mean measured dose rate increased slightly during the GD 0-7 and 7-14 intervals
and then decreased slightly during GD 14-21, but essentially was equivalent to the

Il

dietary studies an! was due 10 increases in food consumption to fuel

the increased emergy expenditure of lactation while the dams were maintaining
weight. Mesn measured dose rate was greatest during the PPD 14-21 interval.
Near the end of this interval, pups may have been eating from the dam’s feeder

POSTPARTUM |
MG/KG/DAY -

MT6-TST8 T
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'RESULTS (CONT’D)
6. PARENTAL ORGAN WEIGHT - P2

Mean Organ Weight: Table 33

Mean Relative Organ Weight: Table 34
Individual Organ Weight: Appendix GG
Individual Relative Organ Weight: Appendix HH

There were statistically significant increases in the mean relative liver weights of the
high dose males (15%) and females (27%), as well as the mean absolute liver weight
of the high dose females (18%) compared with controls. Microscopically, there was

increased cytoplasmic eosinophilia in these groups, thus, these chaiges were
considered treatment-related.

There was a statistically significant increase in mean absolute and relative kidney
weight of the high dose males (14% and 23%, respectively) and mean relative
kidney weight of the mid dose males (14%) compared with controls.
Microscopically, there was an increased incidence of renal dilatation and thus, these
changes were considered treatment-related.

The mean relative kidney weight of the high dose females was statistically
sxgmﬁcanhy increased (10%) compared with controls. In the absence of correlating
changes in relative organ weight or histopathological findings, this small increase
was not considered biologically important.

In the reproductive organs, there was a statisticc  ~ .ficant increase in the mean
relative left and right epididymides weights (14% and 10%, respectively) of the high
dose males compared with controls. In the absence of correlating findings in the
absolute weights, microscopic changes which support an effect, or adverse effects
in the male reproductive indices, these small increases were considered incidental
and unrelated to treatment.

Other statistically significant differences included a decrease in *he mean brain
weight of the low dose and high dose males com vared with controls. In the absence
of a clear dose response or consistent pattern of response between absolute and
relative organ weights, these small decreases (<4%) were considered incidental and
unrelated to treatment.
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TWO GENERATION REPRODUCTION TOXICITY STUDY IN RATS

RESULTS (CONT'D)
7. PARENTAL GROSS POSTMORTEM OBSERVATIONS - P2

Incidence of Gross Postmortem Observations: Table 35
Individual Gross Postmortem Observations: Appendix 11

mummmuﬁmmmunmmmm There was
mwmofdihndmlpdvainmuumdmmmmm
with controls. mmmmmmmmmmmmus,
but the incidence generally was similar o controls.

Approximately one-half of the males and females were observed intestinal parasites,
later diagnosed to be pinworms (syphacia muris). These pinworms are commensal,
relatively non-pathogenic and bacteria feeding. Pinworm parasites of laboratory
mdmtsmmﬂynm-pathogmicmdinfecﬁmmumﬂysympwnﬂss@m
et al,, 1986). The origin of these parasites could not be determined, but were
considered incidental and unrelated to treatment with Wl Additionally, there
were single or low occurrences of enlarged/thickened liver; no cleft in median lobe
of liver; small or not apparent epididymides; cystic kidney; foci on the lungs;
enlarged spleen; small, enlarged, non-apperent, or misshapen testes; cystic,
enlarged, or small ovaries; brown material in the urinary bladder; alopecia; staining
of the fur; dental abnormalities; truncated tail; scabs and/or sores. One control, one
low dose, and two high dose females had subcutaneous masses in the cervical,
anogenital, or axillary areas. These findings were considered incidental and
unrelated to treatment.
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RESULTS (CONT’D)
8. HISTOPATHOLOGY FINDINGS - P2

Histopathology Report: Appendix PP

Treatment-related microscopic changes occurred in the liver of male and female rats
of all treatment groups in the P2 generation. Microscopic examination of the liver
revealed a minimal to moderate increased cytoplasmic eosinophilia in rats of both
sexes in all treatment groups. The affected hepatocytes, although rarely enlarged
microscopically, had a finely granular to homogenous cytoplasm which was intensely
eosinophilic when stained with hematoxylin- and eosin, as compared with the
controls. The intensity of this finding increased in a dose-related manner. This type
of hepatocellular change, although not diagnostic, is seen with compounds which

In the kidneys, treatment-related changes consisted of an increased incidence of
minimal to moderate amount of macroscopic and microscopic dilatation of the renal
pelves which was mostly unilateral in the high and mid dose males compared witi1
coatrols. :

All other microscopic changes observed in the P2 animals were considered to have
occurred spontancously, were typisal of those which would be expected to occur in
rats of this age, and were considered unrelated to treatment with DINP.

9. REPRODUCTION INDICES - P2

Summary of Reproduction Data: Table 36
Individual Reproduction Data: Appendix JJ

There were no statistically significant differences in Male Mating, Male Fertility,
Femaie Fertility, Female Fecundity, or Female Gestational Indices between treated
and control animals. Mean days of gestation of the treated and control groups were
essentially equivalent.

There were no statistically significant differences in mean percentage of- live

offspring, percentage of dead offspring, or sex ratio of the treated offspring
compared with controls. The mean litter size of the treated and control groups was

essentially equivalent.

Eight control, nine low dose, nine mid dose, and eleven high dose females were not
pregnant.
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10.

11.

RESULTS (CONT’D)
F1 GENERATION - OFFSPRING FINDINGS
OFFSPRING SURVIVAL - F2

Summary of Offspring Survival: Table 37

There were no biologically significant differences in offspring survival indices

The mean Day 7 Survival and Viability at Weaning Indices of the mid dose group
were statistically significantly decreased (S%) compared with controls. This
significant decrease in survival was due to one litter (HCPO78F) which had eight
pups die between the Day 4 (postcull) and Day 7 intervals. The dam of this litter
had dental abnormalities during gestation/lactation and subsequently was observed
with poor food consumption and emaciation. Thus, this finding was considered
incidental and unrelated to treatment.

OFFSPRING CLINICAL INLIFE OBSERVATIONS - F2

Incidence of Inlife Observations: <Table 38

There were no treatment-related clinical findings observed in the offspring of any
group. The majority of offspring in all groups were free of observable abnormalities
from PND 0-21. Sore offspring across al! groups were observed without milk in
their stomachs, primarily during the first week of the postnatal period, with the
highest incidence occurring on PND 0. X

Single or low incidences of body discoloration, alopecia, lacerations, scabs,
truncated or necrotic tail, hypothermia, and/or umbilical hernia were observed in one
or more groups, including controls. These findings were considered :incidental and
unrelated 10 treatment. One mid dose female was observed with a missing hindleg
on Day 0. This was most likely the result of cannibalization by the dam, rather than
a malformation. In either case, this single occurrence was considered incidental and
unralated 10 treatment with SEEP

,’
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RESULTS (CONT’D)
12. OFFSPRING BODY WEIGHT - F2

Mean Offspring Body Weight: Table 39
Individual Offspring Body Weight: Appendix MM

There were statistically significant lower mean offspring body weights in the mid and
high dose males on PND 7, 14, and 21; in the mid and high dose females on PND
0, 1, 4, 7, 14, and 21; in the low dose males on PND 7 and 21; and in the low dose
females on PND 0, 4, 7, 14, and 21. The weights of all treated offspring at all
intervals were within the historical control range of this laboratory, with the
exception of the high dose males and females on PND O and the high dose males on
PND 1 which were only slightly lower (0.7-2.6%) than controls.

The lower offspring body weights observed during the lactation period were
probably related to maternal stress, changes in the quality and quantity of milk,
decreased milk consumption, and or possibly direct toxic actions of Gl (see

discussion).
—— e —

MALE MALE MALE MALE

PND O PND 1 PND 4 PND 7 PND 14 PND 21

0% 6.67 7.30 10.63 18.08 37.08 62.34
0.zZ% 6.49 7.iZ i0.05 i6.43° 34.50 57.55*
04% 6.55 7.08 9.73 15.43%= 3251 $4.82e=
0.8% 6.18 6.64 9.05 14.70=* 29.88%* 49.12%*

8.53-11.43 | 13.64-18.74 | 28.81-36.73 | 44.89-60.77

FEMALE | FEMALE | FEMALE | FEMALE | FEMALE | FEMALE

PND 0 PND I PND 4 PND 7 PND 14 PND 2t
6.44 7.10 10.48 17.47 35.39 59.37
6.13* 6.75 9.60* 15.72¢ 33.64* 55.50*
6.11* 6.59° 9.05%*. 14.56** 31.22% 51.98=*
5.92¢ 6.41* 8.68°* 13.76** 28.20°* 46.20**

5.96-5.74 6.30-7.16 8.32-11.05 | 13.33-17.69 | 27.22-35.74 { 42.39-61.19

' nﬂl mmy 3ﬁm m eonuoi mean ﬂ:sa'@ﬁf

** Mean significantfy different from control mean (p<0.01)
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RESULTS (CONT'D)
13. OFFSPRING GROSS POSTMORTEM OBSERVATIONS - F2

Incidence of Offspring Gross Postmortem Observations: Table 40

In general, there were no gross findings in the F1 offspring judged to
be related to treatment with The majority of animals were free of observable
abnormalities at the scheduled terminal sacrifice on PND 21. Three control, two
low dose, and two mid dose animals had dilated renal pelves. One low dose male
had a truncated tail and two high dose pups had umbilical hernias. These findings
were considered incidental and unrelated to treatment.

The majority of animals which died prior to scheduled termination (PND 0-20) were
free of observable abnormalities or were 100 autolyzed to be examined at the
necropsy. Four mid dose pups from the same litter and one low dose pup were
emaciated. Four low dose pups from the same litter and one control pup were
stillborn. These postmortem fin'ings were considered incidental and unrelated to
treatment with the test material.

-

ANALYTICAL CHEMISTRY
Analytical Chemistry Report: Appendix Q0
The stability of Wl in feed was evaluated at 0.2%. The data showed the test
material was stable at room temperature for at least 14 days. A high dose of 1.5%
was proven stable as part of EBSI study #14553S.
Homogeneity was demonstrated as part of EBSI study #14553S.

Concentration verification analysis indicated that all dose samples were within 15%
of the nominal values.
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DISCUSSION
This study was conducted in follow-up t0 a one generation reproductive toxicity
study » EBSI Project 145535) to assess the potential effects
of the on reproduction and development in the rat. The results of this study

clarified findings made in the previous study and indicate that MEP is neither a
reproductive nor a developmental toxicant. Animals directly exposed to Sl show
responses coasistent with findings from other toxicity studies with Wlllly(EBSI, 1982;
BIBRA, 1985; EBSI, 1986).

Doses for this study (0.2%, 0.4%, and 0.8% of Nl in feed) were selected based
on findings from a One Generation Probe Study with Slll. In the probe study, there
was lower body weight, suppression in body weight gain, lower food consumption, and
increased liver and kidney weights compared with controls in parental animals at doses
of 1.0% and 1.5%. and suppression of body weight gain in the offspring at doses of
0.5%, 1.0%, and 1.5%. The offspring body weight reduction in the Probe study may
have been the result of maternal stress, decreased milk consumption and/or due to direct
exposure o'Wl in the milk. However, the Probe study was terminated after only one
geaeration since the pups in the mid and high dose groups were not thriving during the
transition period from nursing to diet alone.

Administration of YWl via diet to Cri:CD'BR (Sprague Dawley-derived) rats in
graded doses in the course of a two-geggration reproductive toxicity study was associated
with signs of toxicity in the parental animals. In the offspring, findings were limited to
dose dependent reduction in body weights on PND 0,1,4,7,14, and 21 in both F1 and F2
generations. These offspring findings were probably related to maternal stress and/or
direct effects of W via exposure during lactation and are not indicative of
developmental abnormalities or reproductive toxicity. F1 generation body weights
largely recovered after weaning (only 5-7% lower than controls at Week 11 of
premating), and reproductive indices in treated groups were similar to control. There
were no signs of adverse effects on reproduction and no evidence of developmental
toxicity in this study. : -

In the parental animals, microscopic and organ weight changes were observed in the
kidney and liver. These changes were expected, since they were consistent with the
results from studies with other phthalates (Gray et al., 1977) and SENEspecifically
(EBSI, 1982; BIBRA, 198S; EBSI, 1986). Microscopically, the liver revealed a minimal
to moderate incr=ased cytoplasmic eosinophilia in rats of both sexes in all treatment
groups. The affected hepatocytes, although rarely enlarged microscopically, had a finely
granular to homogenous cytoplasm which were intensely eosinophilic when stained
compared with the controls. The intensity of this finding increased in a dose-related
manner. This type of hepatocellular change, although not diagnostic, is seen with
compounds which cause peroxisome proliferation. Incrzased liver weights compared with
controls were observed in the Pl and/or P2 high- and/or mid-dose groups. In the
kidneys, histomorphoiogic examination noted an increased incidence of dilatation of the
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PPD 0-4, 4-7, 7-10, 10-14, and 14-21, respectively in the P1 generation; and 25-32%,
36-74%, 98-102%, 132-143%, and 180-183% increase over premating values during
PPD 0-4, 4:7, 7-10, 10-14, an~* 14-21, respectively in the P2 generation) (Tables 12 and

of-.redueedbodywu‘gl\tsandfoodmmpuon‘

female animals at doses of 1% and 1.5% in the feed. It is likely that the added stress
ofhcadonandnursingcmm’bmdmthemofﬁi:effeainﬂecumtsuuy.
Statistically significant lower body weights were observed in P2 males and females
compared with - ».itrols during the entire P2 generation. i

nmewunoevidunceofadvers'seffemonﬂlemvesym. Mating,
fertility, fecundity.mdmﬁuulindiesofmemmmiemdlorfemﬂeaniMs
were comparable with controls in both generations. There were no structural changes
Mhhmmﬁwmﬁuné&nmﬁmummomoﬁcormmmpic
evaluations.  Similarly, there were no biologically significant differences in mean
Muteormhﬁvewaightofﬂterepmducﬁveorgm

Thexewumevidmceofmveormopmmmmxidtyﬁommeoffspﬁng
evaluations of cither generation. The Live Birth, Survival, and Lactation Indices of the
treated offspring were compared with controls, and there were no adverse clinical or
postmortem findings in any group.

pownhlpuiodinbomms,ﬁth&ﬁsﬁuﬂysipﬁﬁamdim&om
conuolsnotedinmornmdosegmxpsamny,butnotanofﬂleposmmlmmas.
Thisweightteducﬁmbammaeevidentinboﬂlgumﬁmsduﬁngpmgmsion
through the postnatal period. The mean F1 body weights of all groups were within the
historical control range of this laboratory. In the F2 generation, high dose male and
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DISCUSSION (CONT’D)

fmahof&pﬁngbodywﬁghcmmo,mmghdosemleoﬁspﬁngbodyweightson
PND 1, were slightly lower (0.6-2.6%) than the historical control range of this
laboratory. ExanﬁmﬁmofFl,Pz,anszmmdmbodyweights,asapemmof
eonunLindiat:ﬂntbodyweighuofmehighdoseFloﬂ'spdngwmreducedon PND
0 (6-7% lower than controls), become further reduced during the postnatal period (17-
19% mmmmmzl),mdmmymfouoﬁngweaxﬁng (10-
l3$anDay0)dm‘in¢theP2pteuuﬁngperiod(only5~7% lower than controls at the
end of 11 weeks of premating). The F2 pups followed a similar trend, with body
weig!mofmehighdocoffspringbeingredmedonPNDOU-sx lower than controls),
bmnﬁnﬂuredmeddmingﬂxemnnlpaiod(zl-zszwerMconmlsonPND
21). Itis during the postnatal period when matormal food consumption and body weights
ﬁrstbeeomemdwedinthehighdosegroup(saeabove).

Studies of another phthalate, di(2-ethylhexyl)phthalate (DEHP), demonstrated that
high doses affected milk quality and quantity in lactating dams (Dostal et al., 1987).
These researchers concluded that the observed decreases in offspring body weight were
due to decreased food consumption by the dams. DEHP was 2lso found to be present
in the milk of lactating dams (Dostal et al., 1987). It is considered likely that (i is
abumfe:md'nmzhemﬂkmmmhcaﬁngoffspringwmdirecﬂyexposed to the
substance. R also has an odor (as noted on the MSDS) which couid be speculated
to affect palatability of the milk to the offspring. Thus, it is likely that the lower F1 and
F2 offspring body weights observed il this study during the lactation period may have
resulted from changes in the quality and quantity of milk, decreased milk consumption,
and possibly direct toxic action by @llll. F2 offspring body weight reductions in treated
animals were probably greater because of the increased stress/lower maternal body
weights of their dams.

The palatability of the milk may result in a delay in offspring suckling and thus,
directly affect the treated offspring body weights on PND 0. FEach moming and
afternoon during the postnatal period, dams were checked for the completion of
parturition and PND 0 offspring weights -ubsequently were measured. However, time
of parturition is variable in dams and if parturition occurred during the evening, a
significant period of time could have elapsed prior to the PND 0 weighing during which
lactation and nursing would be expected to begin. During this time, decreased palatability
ofthemilkmymnltinarelucxanceofmemmdoffspﬁng to nurse which would
directly affect the presumed PND 0 offspring weights. Again, this decrease in PND 0
weights could occur secondanly to maternal stress, or differences in the quality and
quantity of milk consumed by the offspring.

It is also possible that the offspring were exposed to WHMlPin utero, it appears
unlikely that this would have resuited in reduced birth weights, e.g. via direct toxicity
and a2 mechan.sm similar to that which occurs in parental animals. Measured dose rate
during gestation was highest during the GD 7-14 interval at 153 mg/kg, 296-305 mg/kg,
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and 572-577 mg/kg in the 0.2%, 0.4%, and 0.8% dose groups, respectively. A
developmental study of GNP (EBSI, 1994) demonstrated that exposure of pregnant
femaltmndousupnlmwt;pchyduinm&y:(ﬁms-ls,i.e.,
during organogenesis, did not result in tal sbnormalities

wmwmqummunmmmmn
mmmmmmnuwnmmmm&mn
mmikmmahmﬁhmm Based on the microscopic
nmmmmmmmammuﬁqmmow
E&ahﬂ)wﬂwhmm:mmmwm
Lavel) was established at 0.2% under the conditions of this study. There were no
mm«m«nwm There were no overt signs of
toxicity obssrved in the offspring, as evidenced by the absence of adverse effects on
survival or no adverse clinical signs. The mean body weights of the treated offspring
mmmmmmmoummmm
the noetmatal nerind, Mestrmsl Saposirs S S Guring the posparm period was up

the

milk consumption, reduced milk quality and quantity, and possiuly direct exposure to
SEED in the milk. As there were no reproductive effects in this study, the highest dose
M&tl,mhﬁdbhmm“ﬁqm
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PROTOCOL EXCEPTIONS

BODY WEIGHT: One Pl female weighed 149.7 grams (0.03 grams less than “at least
150 grams" as specified in the protocol) at initiation of test material administration (Day
0).

F1 CULLING (PND 4): The litter from dam HCO510 was culled from 6 males and 3
females to 4 males and 3 females. The litter should have been culled to § males and 3
females.

NECROPSY OF CULLED PUPS (PND 4): Culled pups with ahnormalities
inadvertently were not subjected %0 a gross necropsy as required by protocol.

F2 OFFSPRING NECROPSY: Pups J-M from the HCPO7S8 litter inadvertently were not
examined the day they were found dead. They were subsequently examined the next

day.

F2 OFFSPRING SELECTION FOR NECROPSY: The protocol required 10 pups/sex/
group be randomly selected for sacrifice and necropsy on PND 21 and that no more than
one pup of each sex be selected from a litter. Two additional F2 pups (one male and one
female) were selected for necropsy due to inlife abnormalities.

TISSUB PRESERVATION Gross lwons discovered at necropsy were not preserved.

IW m i e et e were Pllll“lu, rle‘p aamaﬁ‘d \mth t.l\"mf}: 'n arlrhhnr

P! male HCO394 (Group 3) did not have its pituitary gland removed and preserved.
These protocol deviations did not adversely affect the study results or integrity.

No other circumstances occurred that would have affected the quality or integrity of the
data.
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