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Attn: 8(d) Health and Safety Reporting Rule (Notification/Reporting)

-
Ve le

Dear Sir or Madém' -
< ‘)

As a follow-up to our May 8, 1992 letter of notification concerning a range-ﬁndmg
and reproductive/developmantal toxicology study in rats for propionaldehyde (CASRN
123-38-6) (copy attached), Union Carbide Ccrporation ("Union Carbide") herewith
submits the following report:

"Proplonaldahyde Combined Repeated-Expasure and
Reproductive/Developmental Toxicity Study in Rats”, Bushy Run
Research Center, BRRC Report 91U0088, April 6, 1893.

i In this report tha term "CONFIDENTIAL" may appear. This term was entered for
' internal control at the time of issuance of the report. There is no intermation in this
report for which Union Carbige asserts a claim of confidentiality, and the Agency may
-'s@ the information as necessary in the discharge of its duties. We advise the Agency,
howaver, that pubhcatlon rights to the mforma’uon are the preperty of Union Carbide.

Please contact the undersigned with questuons if any, at 203/7594-5230.
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UNION CARBIDE CORPORATION 330w wOGEBURY ROAD, DANBURY, CT 058170001

May 8, 1992

I
RETURN RECEIPT REOUESTED

Documernt Processing Center (TS-790)
Room L-100 “Gontains KO CBI

Office of Toxic Substances @ B L

U.S. Environmental Protection Agency A

401 M Street, SW -3

Washington, DC 20460 a

Aum: . 8(d) Health and Safety Reporting Rule (Notification/Reporting) -
(e

Dear Sir or Madam: o

L J

In accordance with 40 CFR Part 716.20 (A)(3), Union Carbide Corporation ("Union
Cirbide") hereby notifies the Agency of the initiation of toxizology studies for the following

chemicals.

v I JR.6):
 acute toxicity and irritancy study (Bushy Run Research Center, Export, PA); Study

started: March 9, 1992; Report expected: June 1992.

"\ popionaldehde (CASRN 128:38:6):

rat range-finding study [SIDS] (Bushy Run Research Center, Export, PA); Study started:
October 14, 1991; Report will be an appendix to the definitive study, described below

(expected late 1992).

i 1 v - i .

rat definitive study [SIDS] (Bushy Run Rescarch Center, Export, PA); Study started:
December 23, 1991; Report expected: late 1992, ’

Please contact the undersigned with questions, if any, at 203/794-5230.

/ Associate Director
‘ Product Safety
WCK/er

¥
=
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. BRRC Report 9100086.

Propionaldehyde: Combined Repeated-Exposure and ka:oductive/
Developmental Toxicity Study in CD® Ratd!

COMPLIANCE WITH GOOD LABORATORY PRACTICE STANT'ARDS

This study meets the requirements of the following Good Laboratory Practice
Standards: Toxic Substances Control Act (TSCA), 40 CFR Part 792
Organisation for Economic Co-operation and Development (OECD), C{8l)30(Final)
with exceptions. The exceptions are:

1. The Study Director ihad no knowledge of the procedures used for chemical
analysis for interfering contaminants in the water conducted by the
supplier, the NUS Corporation, Materials Engineering and Testing Co., and
Lancaster Laboratories, Inc. or procedures used for diet analysis by
Purjina Mills, fnc.

These exceptions are not expected to compromise the integrity of the results
and conclusion of the study.

4 ) rJ R
Study Ditector: i..’-/’rr‘-/L'..’L Ow”/.aaéj ~ 5773
Cynthia D. Driscoll, Ph.D. Date
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Propionaldehyde: Combined Repeated-Exposure and Reproductive/
Developmental Toxicity Study in CD® Rats

SUMMARY

Young adult CD® male and female rats (15/sex/group) were exposed to
propionaldehyde (CAS Wo. 123-28-6) vapor at concentrations of 0, 150, 750, or
1500 ppm. Exposures were conducted daily, 6 hours/day, 7 days/week, for both
males and females during a 2-week premating period, and a l4-day (maximum)
mating phase. The males continued to be exposed until Bcheduled sacrifice in
Week 7; a total of 52 exposures. The mated females were exposed daily through
Day 20 of gestation only. The females were then allowed to deliver their
litters naturally and raise their offspring until Day 4 of lactation.

Clinical observations were made daily following exposures, and body weights
and food consumption were measured at regular iatervals throughout the study.
Offspring body weight, viability, and disposition were monitcred from birth
until postnatal Day 4. Following the last exposure, males were fasted and
blood samples were obtained for clinical pathology analyses prior to necropsy.
On Day 4 of lactation, necropsies were performed on the adult females and the
offrpring were examined externally and sacrificed without pathologic
evaluation,

The means of daily mean chamber atmosphere concentrations (t §.D.) were 151 %
4.1, 745 ¢ 15.2, and 1522 £ 23.7 ppm, for target concentrations of 150, 750,
and 1500 ppm, respectively. The adult males did not display any overt signs
of toxicity at any time during the study. Body weights, weight gains,
clinical observations, and food consumption were similar among all 3 exposure
groups and controls. Successful mating performance and fertility were also
unaffected. Hematology and clinical chemistry analyses revealed elevated
erythrocyte counts, with a corresponding increase in hemoglobin and hematocrit
values, and an increase in monocytes for the males from the 1500 ppm group.
At necropsy, kidney weights, as a percentage of final body weight, were
elevated in the males from the 1500 ppm group. There were no gross lesions
observed that could be attributed to propionaldehyde exposure. Microscopic
examination indicated an exposure-related effect on the olfactory epithelium
in the anterior 2 sections of the nasal cavity. Vacuolization was primarily
evident in the low and intermediate exposure groups and atrophy was seen in
the intermediate and high expcsure groups. Squamous metaplasia was seen in 2
males from the 1500 ppm group and 1 male in the 750 ppm group.

“The adult females did not display any exposure-related clinical signs.
However, body weight gains and food consumption were significantly decreased
during the first week of exposures at. the mid and high concentrations. During
gestation, the body weights of the high concentration females were less than
controls on Days 0, 7, and 14. Small, but consistent decreases in food
consumption were noted in the females from the 1500 ppm group throughout
gestation. During Days 14-17 of gestation, the intermediate group of females
wvere also found to have a slight, but significant, decrease in food
consumption. On Day 0 of lactation, body weights at the high and mid
concentrations were significantly less than controls but were within normal
limits by Day 4. At sacrifice on Day 4 of lactation, no gross lesions
observed could be attributed to propionaldehyde exposure. The findings of the
adult female microscopic examinations were similar to those observed in the
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males. Vacuolization of the olfactor; epithelium was apparent in the low and
intermediate exposure groups and atrophy was seen primarily at the high
concentration. None of the females at any level had findings of squamous
metaplasia. The decline irn the severity of the nasal lesions in females
relative to males is likely to be attributable to the 6~day (approximately)
pericd between the cessation of exposures after gd 20 and the sacrifice on
lactation Day 4 for the females.

There were no significant effects of exposure on any of the reproductive
parameters assessed. Litter size and viability were similar among the groups.
Pup body welghts on Postinatal Days 0 and 4 were not affected by exposure
although the high concentration body weight gain for that period was slightly
depressed.

In summary, repeated exposure to propionaldehyde vapor at concentrations of 0,
150, 750, or 1500 ppm was associated with minimal toxicity at the two highest
concentrations in females, but males showed no apparent toxicity. Microscopic
assessment of the nasal epithelium, however, revealed treatment-related
effects at all concentrations of propionaldehyde exposure in both sexes.
Reproductive parameters were not affected at any concentration. A slight
decrease in body weight gain in the 1500 ppm offspricj was the only finding of
possible gignificance in the neonates.
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OBJECTIVES

The objective of this study was to evaluate the porential of the test
substance to 1) produce toxicity in adult male and female CD® rats, 2) affect
male and female reproductive performance, and 3} produce developmer.tal
toxicity following repeated inhilation exposure.

BACKGROUND INFORMATION

This studv was conducted by Union Carbide Chemicals and Plastics Company Inc.
as part of voluntary participation in the OECD High Production Volume Chemical
testing program. A dose range-finding study was conducted at BRRC, Project
Number 21-13-25601 (see Appendix 9 of this report), to establish the maximum
tolerated concentration of propionaldehyde vaper in pregnant CD® rats to aid
in the dose selection process for the definitive study. 1In the range finding
study, five groups were exposed to propionaldehyde at concentrations of 0,
$00, 1000, 1500, or 2500 ppm, 6 hours/day, from gestation day (gd) 0 through
20. Concentration-related decreases in body weight, body weight gain and fcod
consumption were observed in groups exposed to 1000 ppm or above. Fetal body
weights were also decreased at the highest concentration.

TARGET CONCENTRATION SELECTION

Target propionaldehyde vapor concentrations of 0 (cor....l), 150, 750, and 1500
ppm were selected in conjunction with the Sponsor based on the results of the
range~-finding study.

MATERIALS AND METHODS

The protocol, protocol amendment, and protocol“deviations (BRRC Project No.
91-13-25602) detailing the design and conduct of this study are presented in
Appendix B.

Test Substance

Pwo S55~gallon stainless steel drums of propionaldehyde; Lot No. T-1258; CAS
No. 123-38-6 were received on October 15, 1991, from Union Carbide Chemicals
and Plastics Company Inc. (South Charleston, WV) and assigned BRRC Sample No.
54-351-A and 54-351-B. The test substance was a water-white odorous liquid.
The test substance was storecd in the original containers in a special
enclosure under a nitrogen atmosphere. The purity of :h» test substance was
determined by the GLP Analytical Skills Center at the U.C&P South Charleston,
WV, Technical Center to be approximately 99% and the report is included in
Appendix 1. Pertinent chemical and physical properties of propionaldehyde are
listed in Appendices 1 and 8.

Animals and Husbandry

Seventy-five male and 75 female CD® rats arrived on December 23, 1991, from
Charles River Laboratories, Inc. (Portage, MI). They were designated by the
supplier to be approximately 56 days old (birth date was recorded as
approximately October 28, 1991) and 234~275 and 177-209 g upon arrival for
males and females, respectively. The females were nulliparous and
nonpregnant.
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Animals were housed in. Room 101 from arrival to termination of the study,
except during exposures. Within 2 days of receipt, the animals were examined
by a Clinical Veterinarian, and representative animals were subjected to a
pretest health screen including full necropsy, histulogic examiration of
selected tissues, and serum viral antibody analyses. Based on the results of
these data, the Clinical Veterinariin indicated that these animals were in
good health and suitable for use.

All animals were assigned a unique number and identified by cage tags.

Animals considered available for the study were also identified by a tajl
tattooing procedure. Animals selected for the pretest health screen were
identified by a toe-clipping procedure after sacrifice.

The animals were housed 1 or 2/cage for approximately 14 days in stainless
tteel, wire mesh cages (22.5 x 15.5 x 18 cm). DACB® (Deotized Animal Cage
Board; Shepherd Specialty Papers, Inc., Ralamazoo, MI) was placed under each
cage and changed regularly. An automatic timer was set to provide fluorescent
lighting for a l2-hour pnotoperiocd (approximately 0500 to 1700 hours for the
light phase). Temperature and relative humidity were recorded continuously -~
(Cocle-Parmer Hygrothermograph® Seven-Day Continuous Recorder, Model

No. 8368-00, Cole-Parmer Instrument Co., Chicago, IL). Temperature was
routinely maintained at 65-77°F; relative humidity was routinely maintained at
40-70%. Any minor exceptions to these specified ranges were noted in the raw
data.

Tap water ‘Municipal Authority of Westmoreland County, Greensburg, PA)} was
available ad libitum, except during exposures, and was delivered by an
automatic watering system with demand control valves mounted on each rack
{water bottles were used for females while in shoe box cages). Water analyses
were provided by the supplier, the NUS Corporation, Materials and Engineering
Testing Co., and Lancaster Laborateries, Inc. at regular intervals. EPA
standards for maximum levels of contaminants were not exceeded. Ground,
certified Rodent Chow® §5002 (Purina Mills, Inc.) was available ad libitum,
except during exposures. Analyses for chemical composition and possible
contaminants of each feed lot were performed by Purina Mills, Inc., and the
results were included in the raw data.

Animal Acclimation

The acclimation period was approximately 2 weeks. During this period, the
animals were weighed at least 2 times at scheduled“intervals. Detailed
clinical observations were conducted in conjunction with body weight
measurements. Cage-side animal observations were conducted at least once
daily, and mortality checks were conducted twice daily (morning and
atternoon). The animals were examined just prior to the end of the
acclimation period by a Clinical Veterinarian. Animals considered
unacceptable for the study, based on the clinical signs, body weights, or body
weight gains, were rejected. The fate of rejected animals and the reasons for
rejection were dotumented in the raw data. :

Study Organization . P

Following the second pretest body weight, the animals were assigned to 3
exposure groups and a control group using a stratified randomization procedure
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based on body weight. At the time of grouj assignment, only animals with body
weights within ¢+ 20% of the population mean for each sex were included. The
body weight range or. the day of first exposure was 316,1 to 377.% g for males
and 201.3 to 243.1 g for femzles, The follwwing table summarizes the
organization of the study.

Number of

Animals Test Vapor Concentration
Group Hale Female (ppm)

Control 15 15 : (1]
Low 15 15 150
Mid 15 15 - 750
High 15 15 1500

The expocures began on January 6, 1992. Maler were exposed for 6 hours/day
for 52 consecutive dayz. Pemales vere exposed for a minimum of 35, and a
maximum of 48 consecutive days (depending upon when they mated). The 6-hour
exposure period was defined as the time when the generation system was turned
on and subsequently turned off. All control animals were exposed to filtered
air only, using the same exposure regimen. Fifteen females/group were
sacrificed during the period February 14 - 28, 1992 on Day 4 of lactation
(after approximately 38 exposures and 6 days of recovery). Fifteen
males/qroup were sacrificed on February 27, 1992 after 52 exposures.

Inhalation Chasber Description and Gperation

The inhalation chamberes used for this etudy were located in-Room 138. They
were constructed from stainless steel with glass windows for animal
observation. The volume of each chamber volume was approximatelv 4320 liters,
and the airflow was approximately 1000 liters/minute. Chamber airtlow was
calibrated with a Kurz Model 505 mass flowmeter. & Dwyer Magnehelic® pressure
gauge (Dwyer Instruments, Inc., Michigan City, IN) was used to monitor chambar
airflow. Chamber temperature and relative humidity v :re recorded using
industrial thermometers (Control Bpecialties, Inc., Bouston, TX) and Alrgquide
Bumidity Indicators (Airguide Instrument Company, Chicago, IL), respectively.
Temperature and relative humidity measurements were recorded approximately
every 30 minutes during each exposure. Prior to the start of exposures and on
Exposure Daye 1 and 45, the oxygen content o¥Y all the chambers was measured
with an 0, indicator (Model 245R. Mine Bafety Appliances, Pittsburgl, PA}.

Vapor Generation e
Por all exposure chambers, propionaldehyde was metered from a piston pump
(Fluid Metering, Inc., Oyster Bay, KY) into a heated glass evaporator similar
in design to that described by 8nellings and Dodd (1990). The temperature of
the evaporators was maintained at the lowest level sufficient to vaporize the
liquid. The resultant vapor was carried initc the chamber by a rpuntercurrent
air stream that entered the bottom of the evaporator. Prior to the start of
exposures and on Exposure Days 18 and 45, temperature measurements were taken
‘Zrom the inside surface of the evaporztors tiing a Fluke 51 K/J thermometer.
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Npbservations and Measurements

.a~life Evaluations

Al: animals were individually observed for signs of toxic effects immediately
following daily exposures. Preceding and fcllowing each exposure,
cbservations were r«oorded for animals exhibiting overt clinical gigns. On

- days when exposures were not conducted, detailed observations were generally
© - conducted in the morning. ‘

Body weight data were collected for all males on the morning prior to
imitiation of the first exposure and weekly thereafter. Female body weight

" data were collected weekly during the premating phase oa Days 0, 7, and 14,
., Auring gestation of Days 0, 7, 14, and 21, and Days 0 and 4 of lactation.

'"food consumption was measured weekly throughout the study for males, except

Auring the 2-week mating period. Female food consumption was measured weekly

‘during the premating period, and at 3 to 4-day intervals during gd 0 through
20. .

Mating, Gestation, and Lactation

After the 2-week prebreed exposure period was completed, the animals within
each exposure group were randomly mated, one male to one female, to produce
the Fl1 generation. The following mating procedure was used: the animals were
paired for 7 days; after the first 7 days of the mating period, females of
unsuccessfully mated pairs were randomly placed with another male in the same
exposure group. The observation of a dropped copulation plug or the presence
of vaginzl sperm was considered evidence of successful mating and was
designated gd 0.

oOnce evidence of successful mating was cbserved, the male and female froa that
mating pair were individually housed. For any mating pairs which did not show
evidence of successful mating, the last scheduled mating day was considered gd

0 for that female and the animals were treated accordingly for subsequent
events. ’

Females were observed 2 times daily beginning on gd 21 for evidence of
littering. The dams were allowed to rear their young until Day 4 of
lactation. v

On Day 4 of lactation, FO parental females were necropsied and the Fl1 pups
were examined grossly and then euthanized and discarded. FO0 males were
necropsied after parturition of the Fl litters.

Reproductive Indices

o

The follpwihg indices were calculated for parental animals: i

.Matiné index (females) =
Number of plug-/sperm-positive females

X 100

Total number of females paired

f
|
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Mating index (males) =

Number of males impregnating females

X 100
Total number of males paired

Fertility index (female) =

Number of pregnant females

- X 100
Number of plug-/sperm-positive females

rertilsty index (male) =

Number of males siring litters

X 100
Number of males impregnating females

Gestational index =

Number of females with live litters

X 100
Number of females pregnant

The following indices were calculated for litters:

Live birth index =
Number of live pups at birth

X 100
Total number of pups born

4-Day survival index =

Number of pups surviving 4 days

X 100
Total number of 1live pups at birth

Offspring Evaluations

All pups from the Fl generation were examined as soon as possible on the day
of birth (Day 0) to determine the number of viable and stillborn male and
female members of each litter. Litters were evaluated twice daily for
survival. Survival indices were calculzted at 0 and 4 days after birth. The
sex of each pup was deternined and verified daily. All live pups were weighed
individually on Postnatal Day 0 and 4. The body weights and sexes were
recorded on an individual basis but the pups were not uniguely identified.

All pups were examined for physical abnormalitiee at birth and on Postnatal
Day 4. All 'pups dying during lactation were necropsied when possible to
investigate the cause of death.

Clinical pathology Evaluations

Prior to sacrifice, blood was cbtained from all adult males for hematology and
clinical chemistry determinations. Blood samples were collected by
retroorbital bleeding in methoxyfluzane anesthetized rate. All males were
fasted prior to bleeding following their last exposure. o

1
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The following were measured or calculated:

Hematology

hematocrit total leukocyte count
hemecglobin differential leukocyte count
erythrocyte count platelet count
mean corpuscular volume (MCV)
mean corpuscular hemoglobin (MCH)
mean corpuscular hemoglobin

concentration (MCHC)

Clinical Chemistry

glucose (fasting) gamma-glutawyl transferase (GGT)
urea nitrogen calcium

creatinine phosphorus

total protein sodium

total bilirubin potassium

aspartate aminctransferase (AST) chleride

alanine aminotransferase (ALT)

Details of the clinical pathology procedures are included in Appendix 3.

Anatomic Psthology Evaluations

At the time of sacrifice, adult females and fasted adult males were
anesthetized with methoxyflurane and euthanized by severing the brachial
vessels to permit exsanguination. On the day of sacrifice, body weights were
obtained to allow expression of relative organ weights. A complete necropsy.
which included examination of the thoracic cavity, was performed on all
animals. The liver, lungs, kidneys, thymus, uterus (females), testes and
epididymides (male) were weighed and retained in 10% neutral buffered formalin
(NBF) for all sacrificed animals. The following tissues were also collected
and retained in 10% NBF:

grosg lesions

brain

pituitary

upper and lower respiratory tract
(including nasal turbinates, larynx, and trachea)
heart

spleen

adrenal gland

ovaries (females)

~vagina (females)

uterus (females)

seminal vesicles (males)

The following tissues were collected and retained in Bouin's fixative:

testes (males)
epididymides (males)
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Tails were saved for identification purposes.

The underlined tissues from the control and high concentration animals were
processed histologically and examined microscopically. In addition, the first
2 sections of the nasal cavity for all animals from the low and intermediate
groups were examined. ‘ .

Details of the anatomic pathology procedures are included in Appendix 2.

Data Analyses

The unit of comparison was the male, the pregnant dam or the litter. The data
for quantitative continuous variables were intcrcompared for the 3 exposure
groups and the control group by use of Levene's test for equality of
variances, analysis of variance (ANOVA), and t~tests. The t-tests were used
when the F value from the ANOVA was significant. When Levene's test indicated
gimilar variances, and the ANOVA was significant, a pooled t-test was used for
pairwise comparisons. When Levene's test indicated heterogeneous varlances,
all groups were compared by an ANOVA for unequal variances followed, when
necessary, by a separate variance t-test for pairwise comparisons.

Nonparametric data were statistically evaluated using the Kruskal-Wallis test
followed by the Mann-Whitney U test when appropriate. Incidence data were
compared using the Fisher's Exact Test. For all statistical tests, the
probability value of < 0.05 (two-tailed) was used as the critical level of
significance (Dixon, 1990; Sokal and Rohlf, 1981).

various models of calculators, computers, and computer programs may have been
used to analyze data for this study. Since various models round or trunciate
numbers differently, values in some tables may differ slightly from those in
other tables or from independently calculated data. The integrity of the
study and interpretation of the data were unaffected by these differences.

RETENTION OF RECORDS

aAll raw data, documentation, records, the protocol, protocol amendment, and
protocol deviations, specimens, and a copy of the fimal report generated as a
result of this study are retazined in the BRRC Archives. Due to the nature of
the test substance, a reserve sample was not retained in the BRRC Archives.

RESULTS /AN DISCUSSION
All references of differences in group mean values in the following text refer
to comparisons of statistically significant differences between the
exposure/treatment group and the control group, unless otherwise noted.
Repeated reference to the control and the statistical significance will not be
made in order to simplify the text.

Chamber Atmosphé:es

A sﬁﬁmary of the chamber atmosphere measurements is presented in Table 1.
Detailed results and discussion of the chamber atmosphere measurements are
inciuded in Appendix 1.

¢
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During exposures, the mean of daily mean chamber temperatures for all exposure
groups ranged from 20 to 21°C (Appendix 1), and the relative humidity ranged
from 47 to 48% (Appendix 1). For all aeasurements, the chamber oxygen content
was 20.8%. The evaporator temperature measurements ranged from 37 to 55°C.

The means of daily mean chamber atmosphere concentrations (+ $.D.) were 151 (%
4.1), 745 (%t 15.2), and 1522 (% 23.7), for target concentrations of 150, 750,
and 1500 ppm, respectively. No propionaldehyde was detected (minimum
detection limit S ppm) in the control chamber atmosphere during the study.

The distribution of propionaldeyde vapor concentration in each of the three
exposure chambers was examined and the vapor concentrations were found to be
uniformly distributed. A description and results of the chamber distributions
are presented in Appendix 1.

Clinical Observations and Mortality

Summaries of the clinical observations are presented in Tables 2 and 6, for
adult males and females, respectively. Individual animal clinical observation
data are included in Appendix 4. Individual animal fate data are included in
Appendix 4.

No adult males or females died prior to the scheduled sacrifice. Neither the
adult males nor the adult females displayed any overt signs of toxicity at any
time during the study.

Body Weights

Summaries of absolute body weights and body weight gains are presented in
Tables 3 and 4 for males and Tables 7, 8, 10, and 12 for females. Individual
animal body weight data are included in Appendix 4.

Adult male body weights and weight gains were similar among all three exposure
groups and controls. The adult female body weijht gains, but not absolute
body weights, were decreased during the first week of exposures at the mid and
high concentrations. During gestation, the body weights of the high
concentration females were less than controls on Days 0, 7, and 14, However,
weight gain during gestation was similar to controls. On Day 0 of lactation,
body weights in the high and mid concentratione were less than controls but
were similar to controls by Day 4.

Food Consumption

Summaries of food consumption data are presented in Table 5 for males and
Tables 9 and 11 for females. - Individual fooéd consumption data are included in
Appendix 4.

Although there was no significant effect upon food consumption in adult males
at any interval measured, there appeared to be a slight decrease at the
highest level throughout the study. During the first week of exposures, the
females at the two highest concentrations displayed slight decreases in food
consumption, By the second week, however, all groups had similar levels of
intake. Small, but consistent, decreases in food consumption were also noted
in the high dose females throughout gestation. A transient decrease in food -
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consumption was also noted for the intermediate group of females during Days
14-17 of gestation, but there was a tendency towards reduced consumption
throughout much of gestation.

Reproductive Paramete:s

A summary of reproductive parameters is presented in Tables 13 and 14.
individual reproductive data are included in Appendix 5.

Successful mating performance and fertility were unaffected by exposure to
propionaldehyde. Of the 15 mating pairs, only one male in each group failed
to sire a litter. The mating, fertility, and gestational indices ranged from
93.3 to 100% for all groups. Gestational length, number of corpora lutea,
number of uterine implants, pre and postimplantation loss, and number of pups
born alive were not differentially affected as a function of exposure.

Fl Offspring

Litter Size and Sex Ratio

A summary of litter sizes and sex ratios (% males) are presented in Table 15.
The corresponding individual data are included in Appendix 5.

There were no effects on litter size or sex ratic on the day of birth or
Postnatal Day 4.

viability and Survival

The summary of litter viability is included in Table 16 and a summary of pup
survival indices is presented in Table 17. The corresponding individual data
are included in Appendix 5.

A
.....

ﬁééé-were no effects on Fl pup viability or survival indices.

Pup Body Weights

Pup body weights and body weight gains are summarized in Table 18, Individual
pup body weight data are presented in Appendix 5.

Bverage pup body weights were similar among groups through the first 4 days of
lactation, however, pups at the high concentration showed slightly depressed
body weight gains during that period. ‘

Clinical Pathology Evaluations

Individual adult male clinical pathology data are included in Appendix 7.
Detalled results and discussion of the clinical pathclogy measurements are
included in Appendix 3.

Hematology and clinical chemistry analyses revealed elevated erythrocyte
counts, with accompanying increases in hemoglobin and hematocrit values, and
an increase in monocytes in the males exposed to 1500 ppm. These findings may
reflect a dehydration and irritation effect of exposure to propionaldehyde at
the highest concentration.
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Organ Weights, Necropsy Observations, and Microscopic Diagnoses

Summary results of organ weights and organ weights relative to body weights
are preseated in Tables 19 and 20 for adult males and Tables 21 and 22 for
adult females. Summary results of necropsy observations are presented in
Tables 23 and 24 for adult males and females, respectively. A summary of the
microscopic diagnosis of the nasal cavity is presented in Tables 25 and 26 for
adult males and females, respectively. Detailed results and discussion of the
anatomic pathology results, including microscopic evaluations, are included in
Appendix 2. Individual anatomic pathology data are included in Appendix 6.

The mean absolute thymic region weight was significantly increased in males,
but not females, in the 1500 ppm group. Although no other absolute organ
weights were affected, the 1500 ppm male relative kidney weight was increased.
& similar change in females was not observed.

There were no gross lesionc observed at necropsy that could be attributed to
propionaldehyde exposure. Microscopic examinatio~ indicated an exposure-
related effect on the olfactory epithelium in the anterior 2 sections of the
nasal cavity in the males and females. Vacuolization was primarily evident in
the low and intermediate group males and atrophy was seen in the intermedicte
and high group males. Squamous metaplasia was seen in 2 males from the 1500
ppm group and 1 male in the 750 ppm group. The findings of the adult female
microscopic examinations were similar to those observed in the males although
sovmewhat less severe. Vacuolization of the olfactory epithelium was apparent
in the low and intermediate exposure groups and atrophy was seen primarily in
the high concentration. None of the females at any level had findings of
sguamous metaplasia.

CONCLUSIQONS

Although the lack of overt clinical signs in this study was consistent with
the dose range-finding data, given the general irritating properties of the
aldehyde chemical class, it was somewhat surprising. The microscopic changes
observed in the nasal epithelium, however, are consistent with anticipated
effects of chemical irritants. Interestingly, neither the. lungs nor other
portions of the respiratory tract were adversely affected. The absence of
effects in oth=r aspects of the respiratory tract is generally consistent with
findings of other aldehydes (Appelman ¢t al., 1982, 1988; Maronpot et al.,
1986; Woutersen et al., 1987; Zwart e¢ al., 1988).

Previous reports (Gage, 1970} of liver damage following six days of exposure
to 1300 ppm propionaldehyde were not substantiated under the conditions of
this study of 52 days of consecutive exposures.

In summary, repeated exposure to propionaldehyde vapor ‘at concentrations of 0,
150, 750, or 1500 ppm was associated with minimal overt toxicity at the two
highest concentrations in females, but males showed no apparent toxicity.
Microscopic assessment of the nasal epithelium, however, revealed treatment-—
related effects at all concentrations of propionaldehyde exposure .in bath
sexes. Reproductive parameters were not affected at any concentration. A
slight decrease in body weight gain in the 1500 ppm offspring was the only
neonatal finding of possible significance.

Page 16 of 366




BERC Report 91U0086

. REVIEW AND APPROVAL
Study Director: C:;nﬂéﬂga(:2421éafrééﬁ7 : %/5/23
Cyathia D. Driscoll, Ph.D. Date
Director: %__ p% ﬁﬁ ,%/f—'f
N y éﬂhn P. Van Miller, Ph.D., DABT 7 /Date

KEY PERSONNEL

Study Director: C. D. Driscoll
Study Coordinators: M. A. Copeman
M. F. Rubena
Supervisor: L. C. Fisher
Scientists: D. A. Neptun

I. M. Pritts

Additional personnel are listed in the raw data.

Page 17 of 366




BRRC Report 91U0086

REFERENCES
: 0 Appelman, L. M., Woutersen, R. A. and V. J. Feron (1982). Inhalation toxicity
i of acetaldehyde in rats. I. Acute and subacute striies. Toxicology 23, 293-

307.

Appelman, L. M., Woutersen, R. A., Zwart, A., Falke, H. E. and V. J. Feron
(1988). Inhalation toxicity of acetaldehyde in rats. I. Acute and subacute
studies. Journal of Applied Toxicology 8, B5-90.

Dixon, W. J. (1990). BMDP Statistical Software. University of Califernia
Press, Berkeley, CA.

Gage, J. C. (1970). The subacute inhalation toxicity of 109 industrial
chemicals. Brit. J. Industr. Med. 27, 1-1B.

Maronpot, R. R., Miller, R. A,, Clarke, W. J., Westerberg, R. B., Decker, J.
R. and 0. R. Moss (1986). Toxicity of formaldehyde in BB6C3Fl mice exposed for
13 waeks. Toxicology 41, 253-266.

Snellings, W. M., and Dodd, D. E. (1990). Inhalation Studies. In: Handbhook
of In Vivo Toxicity Testing. D. L. Arnold, H. C. Grice, and D. R. Krewski,
eds., 186-246. Academic Press, New York, NY.

Sokal, R. R. and Rohlf, F. J. (1981). Biometry, 2nd Edition, W. H, Freeman
and Co., San Francisco, CA. -

Woutersen, R. A., Appelman, L. M,, Wilmer, J. W. G. M., Falke, H. E. and V. J.
. Feron (1987). Subchronic (13-week) inhalation toxicity study of formaldehyde

in rats. Journal-of Applied Toxicology 7, 43-=49.

Zwart, A., Woutersen, R. A., Wilmer, J. W. G. M., Spit, B. J. and V. J. Feron

(1987). Cytctoxic and adaptive effects in rat nasal epithelium after J-day

and 13-week exposure to low concentrations of formaldehyde. Toxicology 5L,

87-99.

REPROTOX REFORTS PROPIRPT

‘ April 1. 1933

Page 18 of 366




BRRC Report 91U0086

TABLE 1
i} PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRCDUCTIVE/
. DEVELOPMENTAL TOXICITY STUDY IN CDT RATS
SUMMARY OF CHAMBER ATMOSPHERE DATA

| Target
Con¢-ntration Temp RH A NOM
{pEm) (°c) (%) (ppm) (ppm) A/NOM
0 20.5£0.70 47.5%1.50 <MDL 0 meee- ————
150 20.9+0.87 46.7+1.53 151 4.1 151t 6.4 1.00£0.046
750 20.5£1.00 48.2%1.21 745%15.2 717+18.8 1,04%0,022
1500 20.0%0.92 48.421.83 1522:£23.7 1453t 7.8 1.0540.019

Tem,) = temperature
RE = relative humidity
A = analytiecal concentratlion
NOM = nominal concentration
A/NOM = analytical concentration/nominal concentration
<MDL = less than the minimum estimated detection limit

WORDFILEFORMS TBPACAN

| o March 11, 1993
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TABLE 3
PROPIONALDEHYDE: COMBINED REPEATED-EXPQSURE AND REPRCDUCTIVE/

DEVELOPHENTAL TOXICITY STUDY IN CD® RATS
SUMMARY OF BCLY WEIGCHT (GRAMS)

. FO0 ADULT MALES

GROUP: PP 0 150 750 1500
WEEK 0

MEAN 349.2 345.8 348.4 347.6

s.D. 16.72 15.25 13.09 16.65

H 15 15 15 15
WEEK 1

MEAN 374.2 365.9 369.7 366.2

5.D. 19.45 22.70 15.49 19.44

N 15 15 15 15
WEEK 2

MEAN 3192.6 378.9 284.4 3g1.1

S.D- 24.87 26.91 i7.39 25.72

N 15 15 15 15
WEEK 3

MEAN 4264 401.5 410.6 405.3

s.D. 27.02 n.20 22.19 26.79

N 15 15 15 15
WEEK 4

MEAN 437.4 419.9 430.3 423.4

s.D. 30.39 34.17 24.03 27.60

N 15 15 15 15
WEEK 5

. MEAN 455.5 435.7 448.2 438.2

s.D. 35.82 36.38 26.09 31.03

N 15 15 15 15
WEEK 6

MEAN 465.8 444.4 459.2 447.1

5.D. 40.49 43.20 31.86 34.08

N 15 15 15 15

None significantly different f£rom control group
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TABLE 4
PROPIONALDEHYDE: COMBI!ZD REPEATED-EXPOSURE MND REPROLUCIIVE/
DEVELOPMEZNTAL TOXICITY STUDY IN cp® mATS
SUMMARY OF BODY WEIGHT GAIN (GRAMS)

FQ ADULT MALES
GROUP: PPM 0 150

WEEK 0 TO 1
MEAN 25.0 2¢.0
5.D, 9.85 9.04
N 15 i5

WEEX 1 70 2
HERN 15.4 13.1
5.D. 6.87 6.44
N 15 15

WEEF. 2 TO 3
MEAN 23.8 22.6
s.D, 6.49 7.60
N ' 15 15

WEEK 3 TO 4
MEAN 20.9 i8.4
5.D. 5.54 6.92
N -1 15

“WEEK 4 TO §
MEARN 18,1 15.9
s.D. 7.63 3.91
N 15 15

WEEK 5 TO &
MEAN 10.3 8.7
S.D. 16.93 . 9.62
N 15 15

None significantly different from control group
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TABLE S
PROPIGNALDEHYNE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOFHENTAL TGXICITY STUDY IN cp® RRTS
SUMMARY OF FCC.. CONSUMETICH !GP}\HS/ANIHAL/DAY)

‘ FG; ALULT MALES .

GROUF: PPM (i} 150 750 15C0

WEEK 6 TO 1 v

MEAN 26.5 25.1 26.1 24.8 e
. §.D. 1.68 2.78 1.98 1.58 o0

N 15 15 15 15

WEEK 1 TO 2 ’
HEAN 26.4 25.4 2c.4 24.5
S.b. 1.91 2.97 2.12 2.71 )
N 14 12 12 14 o -

WEEK & TO 5
HERN 28.0 27.0 27.7 26.9 :
s.D. 2.46 2.37 1.74 2.31 )
N 14 13 10 : 15

WEEK 5 TO 6 ‘ .
MEM 27.3 26.6 27.¢C 25.6
5.0. 2,90 3,30 2.19 2.70
N 15 15 15 15

WEEK 6 70 7
MEAN 268.1 27.0 27.9 26.3

. 8.D. 2.31 2.89 1.43 2.79 s
N 15 15 15 15

Norie significantly differesnt from control group
Data not included for animals with observed focd spillage.
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TABLE 7
PROPIONALDEWYDE: COMEINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY 1IN cp® RATS
SUMMARY OF BODY WEIGHT (GRAMS)

. FO ADULT FEMALES

GROUP: PPM 0 150 750 1500
WEEK 0
HEAN 220.1 . 219.8 219.5 218.7
s.D. 9.89 7.60 7.94 B.95
N 15 15 15 15
WEEK L
MEAN 230.9 227.3 223.9 221.9
S.D. 10.49 8.75 8.07 12.05
, N 15 1s 15 15
: WEEK 2
MEAN 236.6 234.5 232.0 233.4
§.D. 10.58 13.80 11.24 10.46
N 9 11 8 g

None significantly different from control group
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TABLE 8
PROPIONALDENYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
SUMMARY OF BODY WEIGHT GAIN (GRAMS)

. FO ADULT FEMALES
GROUP: PPM 0 150 750 1500
WEEK 0 TO 1
MEAN 10.% 7.4 4.4 3,28
S.D. 4.77 6.99 5.29 4.62
N 15 15 15 15
. WEEK 1 TO 2
’ MEAN 5.8 7.7 5.9 7.9
s.D. 3,69 6.17 6.29 7.56
N 9 11 8 8

*% Significantly different from control group (p < .01)
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PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY It cp?® RratTS
SUMMARY OF FOOD CONSUMPTION (GRAMS/ANIMAL/DAY)

FO ADULT FEMALES

BRRC Report 91U0086

GROUP: PPM 0 150 750
WEEK. 0 70 1
MEAN 18.1 17.5 16.5*
S.D. 0.87 1,50 1.63
N 14 11 11
WEEK 1 TO 2
MEAN 18.6 18.6 18.3
5.D. g.89 1.60 1.21
N 11 14 9

* Significantly different from control group {p < .05}
** Significantly different from control group {(p < .0l})
Data not included for animals with observed food splllage.
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TAELE 10
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
SUMMARY OF GESTATIONAL BODY WEIGHT AND WEIGHT CHANGE (GRAMS)

. FO ADULT FEMALES
0

GROUP: PPM 150 750 1500
) GESTATIONAL BODY WEIGHTS (g)
DAY 0
; MEAN 241.39 239.59 234.52 227.63%*
v s.D. 12,974 11.773 12.051 8.921
. N 14 15 142 14
DAY 7
MEAN ' 275.71 273.14 266.53 260,25%*
s.D. 15.76S 16.693 11.528 10.855
N 14 15 14 14
" DAY 14
. MEAN 305.37 302.13 293.613 2688.36*
S.D. 20,166 20.499 13.367 12.537
N 14 15 14 14
DAY 21
MEAN 377.39 376.35 364.31 360.45
* s.0. 29.478 49,184 23.938 18,336
: N 14 15 14 14
GESTATIONAL BODY WEIGHT CHANGES (q)
DAY 0 TO 7
MEAN 34.33 33.56 32.02 32.62
5.D. 5.767 7.504 $.370 2,744
N 14 15 14 14
DAY 7 TO 14
MEAN 29.67 28.99 27.09 28.13
s.D. 6.245 8.913 3.229 6§.497
N 14 15 14 14
DAY 14 TO 21
MEAN 72.02 74.22 70.68 72.08
s.D. 14.320 35.019 19.982 14.573
N 14 1s 13 14
DAY O TO 21 {GESTATION)
MEAN 1356.01 136.76 129.79 132.83
S.D. 20.679 45,314 23.046 15.970
N L4 15 14 14

+ sSignificantly different from control group (p < .05)
*s gignificantly difforent from control group (p < .0%i)
3 The plug was missed for one pregnant female in the 750 ppm group, data not included.
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TABLE 11
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN ¢cp® RATS
SUMMARY OF GESTATIONAL FOOD CONSUMPTION (GRAMS/ANIMAL/DAY)

FO ADULT FEMALES *

GROUP: PPM 0 150 750 1500
DAY 0 TO 4

MEAN 22.51 22.03 22.10 20.254*

5.D. 2.137 2.509 2.304 1.374

N 14 12 14 14
DAY 4 TO 7 ‘

MEAN 24,27 23.83 22.99 21.50%%

$.D. 2.300 2.453 1.667 1.755

N 14 15 14 13
DAY 7 TO 11

MEAN 24.16 24.05 22.63 21.67%%

s.D. 2,303 3.004 2.304 1.831

] 14 15 14 14
DAY 11 TO 14

MEAR 24.65 24.63 23.39 22.489

5.0, 2.618 3.343 1.9z1 1.825

N 14 15 14 14
DAY 14 TO 17

MEAN 26.42 - 25.17 24,017 23.89¢

8.D. 2.249 3.670 2.281 1.730

¥ 14 15 14 14
DAY 17 TO 21

MEAN 24.58 ’ 24.64 23.14 22.18

5.D. 2.883 4.146 1.835 2.474

N 14 15 13 13
DAY 0 TO 7

MEAN 23.27 22.71 22.48 20,32+

s.D. 2.164 2.419 1.811 1.469

B 14 13 14 13
DAY 7 TO 14 :

MEAN 24,37 24.32 22.96 22.02¢

5.D. 2.329 3.056 1.949 C 1,713

N 14 15 .4 14
DAY 14 TO 21

MEAN 25.37 24.87 23.37 22.88*

s.D. 2.295 3.778 1.482 2.017

N 14 15 13 13

* Significancly different from control group (p < .05)
s» Significantly different from control group (p < .01)
pata not included for animals with observed fcod spillage.
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TABLE 12
PROPIONALDEHYDE: COMBINED KEPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPHENTAL TOXICITY STUDY IN CD® RATS
SUMMARY OF LACTATIONAL BODY WEIGHT AND WEIGHT CHANGE (GRAMS)
. FO ADULT FEMALES
GROUP: PPM 0 150 150 1500
LACTATIONAL BODY WEIGHTS (q)
DAY 0
. ‘ HEAN 277.180 275.59 262.64* 261.47*
- ‘ 5.D. 21.870 16.896 11.954 11.294
. N 14 14 15 14
' DAY 4§
MEAN 299.72 297.12 288.44 283.73
S.D. 20.054 19.045 15.192 ] 12.956
] 14 14 15 14
™ LACTATIONAL BODY WEIGHT CHANGES {g)
DAY 0 TO 4
MEARN 22.54 21.53 25.80 22.26
S.b. 19.704 10,671 9,757 9.540
N 14 ‘a8 15 14

*+ Significantly different frot control group {p < .05)

O
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PROPIONALDEHYDE: COMBINED :gng-EmSURE AND REPRODUCTIVE/
. DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
SUMMARY OF REPRODUCTIVE PARAMETERS
FO PARENTS

GROUP: PPM 0 150 750 1500

No. F{ palrs at study start 15 15 15 15

No. FO palrs 1s 15 15 15

No. males impregnating females® 15 15 14 14

. No. plug/sperm-positive females 15 15 15b 14

No. pregnant® 14 15 15 14

Mo, males siring litters 14 14 14 14

No. live litters on postnatal day 0 14 14 15 14

A pices?
Mating Index (females) 100.0 100.0 100.0 93.3
Mating Index {males) i00.0 100.0 93.3 93.3
Fertility Index (femazles) 83.3 100.0 100.¢ 100.0
Fertiiity Index (males) 93.3 93.3 100.¢C 100.0
Gestational Index 130.0 93.3 100.0 100.0
g Cefined as the number of males producing plug- or spezm—positive females.
Copulation plug and sperm were missed in one female.
: Determined by delivery of litters/uterine staining.

The indices are defined in the text.
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TABLE 14
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
SUMMARY OF GESTATIONAL LENGTH AND REPRODUCTIVE PARAMETERS

' FO ADULT FEMALES
GROUP: PPM 0 150 750 1500
LENGTH OF GESTATION (DAYS)
. MEAN 21.8 21.9 21.8 21.8
: s.D. 0.43 0.36 0.43 0.43
' N 14 14 14 ‘ 14
CORPORA LUTEA
MEAN 15.4 16.0 15.0 14.7
5.D, 1.91 2.48 i.46 1.73
N 14 15 15 14
UTERINE IMPLANTS
MEAN 15.4 15.3 15.9 15.3
s.D. 1.45 2.17 1.36 1.38
N 14 14 15 14
PREIMPLANTATION LOSS (1)
MEAN 2.5 12.0 1.2 1.4
5.D. 4.50 26.54 3.44 3.78
N 14 153 15 14
X PUPS BOPN ALIVE
MEAN 14.2 15.0 15.0 14.5
$.D. 1.63 2.72 1.41 1.22
N 14 14 15 14
POSTIMPLANTATION LOSS (%)
MEAN 6.1 5.3 5.8 4.9
S.D. - 7.23 5.52 5.63 5.59
] ) 14 14 15 14

None significantly different from control grougp
2 one 150 .PPM female, which did nct deliver, was found to have eleven
corpora lutea but no implantation sites fallowing stalning of the uterus.

™
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TABLE 15 '
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN cp® RATS

SUMMARY GF LITTER SIZE AND SEX RATIO (¥ MALES)
. £l PUPS

GROUP: PPM 0 150 750 1500

LACTATIONAL DAY 0
TOTAL BORN/LITTER
HEAN 14.5 15.1 15.0 14.6
s.D, 1.87 2.70 1.41 1.09
N 14 14 15 14
TOTAL BORN ALIVE/LITTER
MEAN 14.2 15.0 15.0 14.5
§.D. 1.63 2.72 1.41 1.22
N 14 14 15 14
SEX RATIO
MEAN 54.9 45.1 51.8 49.3
s.D, 9.95 16.48 10.30 9.08
N 14 . 14 15 14

LACTATIONAL DAY 4
LITTER SIZE
MEAN 14.0 14.9 14.4 14.2
s.D. 1.62 2.79 1.40 1.31
N 14 14 15 14
SEX RATIO
MEAN 55.9 45.4 51.3 49.7
s.D. 10.05 16.71 10.41 9.31
u 14 14 15 14

None significantly different from control group
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TABLE 16
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN co® RATS
SUMMARY OF LITTER VIABILITY

. - FL PUPS
GROUP: PPM 0 150 750 1500
LACTATIONAL DAY O
TOTAL BORN
203 211 225 204
TOTAL BOEN ALIVE
159 210 225 203
NO. STILLBORN
4 1 0 1
LACTATIONAL DAY 4
HO. ALIVE
196 209 216 199
HQ. DEAD
(DAYS 0 TO 4)
1 9 4

None significantly different from control group

i .
] o -
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TABLE 17
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
SUMMARY OF PUP SURVIVAL INDICES

'II" Fl PUPS

GROUP: PPM [ 150 750 1500
LIVE BIRTH IKDEX
MEAN 98.2 99.5 106.0 99.5
5.D. 3.66 1.78 0.00 2.06
N 14 14 15 14
4-DAY SURVIVAL INDEX
HEAN 98.5 99.5 96.2 98.9
S.D. 2.59 2.06 6.76 4.05
N 14 14 15 14

None significantly different from control group
The equations used for calculating pup survival indices are recorded {n the text.
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TABLE 18 .
! PHOP:QNALDEH{DE: COMBINED REPEATED-EXPOSURE AND REFRODUCTIV.'/

DEVELOPMENTAL TOXICITY STUDY IN cp® RATS
SUMMARY OF PUP BODY WEIGHT AND WEIGHT CHANGE (GRAMS) PER LITTER

Fl PUPS
GARQUP: PPM 4 150 750 %500

PUP BODY WEIGHTS
L2ACTATICNAL DAY 0

ENTIERE LITTER

HEAN 5.83 5.94 5.80 5.89
S.D. 0.469 0.334 0.514 0.525
n 14 14 1= 14
HALE PUPS .
MEAN 5.95 6.12 5.97 6.06
S.D. 0.495 0.374 0.614 0.561
N 14 14 15 14
FEMALE PUPS
MEAN 5.70 5.00 5.61 5.73
S.D. 0.467 0.313 c.601 0.509
N 14 14 15 14

LACTATIONAL DAY 4
ENTIRE LITTER

MEAN 9.47 9.30 8.91 B.73
S.D. 0.885 0.848 0.999 ¢.580
N 14 14 15 14
MALE PUPS
MEAN 9.60 5.53 9.10 8.93
§.D. 0.89%9 0.8c0 1.008 1.042
N 14 L3 15 14
FEMALE PUPS
HEAN 9.29 9.10 8,71 8.54
S.D. ’ 0.874 : 0.797 0.588 0.931
N 14 14 15 14
PUP BODY WEIGHTS CHANGES
LACTATIONAL DAY 0 70 4
. ENTTRE LITTER
MEAN 3.63 3.36 3,11 2,84
s.D. 0.651 C.642 0.550 1.051
H 14 14 15 14
MALE PUPS
MEAN 3.65 3.42 3.13 2.86
s5.D. g9.701 0.634 0.576 1.089
N 14 14 15 14
PEMALE PUPS
HEAN 3.59 3.30 3.0 2,91
s.D. 0.614 0.593 0.552 1.G28 =
N 14 14 15 14

** significantly dlfferent from control group (p < .0I)

- )
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TABLE 19
PROPIONALDEHYDE: COMBINED HEPEATED-EYPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
SUMMARY OF ORGAN WEIGHTS (GRAMS)
ANIMALS SACRIFICED AT WEEK 7

PO ADULT MALES . )
GRCUP: PPM 0 150 750 1500

FINAL BODY WEIGHT

MEAN 454.1 430.4 : 446.4 431.0

Ss.D. 41.21 43.56 31.52 35.03

N 15 15 15 15
LIVER

HEAN 1:.490 10.936 11.455 11.190

S.D. 1.4926 1.1531 1.2211 1.3477

N 15 15 15 15
KIDNEYS

MEAN 3.203 3.086 3.338 3,357

§.0. 0.3994 r-4059 0.4671 0.3229

N 15 15 15 15
LUNGS

HEAN 1.552 1.532 1.572 1.522

5.0, 0.0709 0.1315 0.1447 0.1042

N 14 15 14 15
THYMIC REGION

MEAN 0.349 0.338 ) 0,350 0.292%¢

S.D. 0.0522 0.1064 0.0978 0.0577

N 15 15 15 15
EPIDIDYHIDES

MEAN 1.319 1,236 L.267 1.253

s.D. 0.1269 0.1848 0.0883 0.1000

N 15 15 15 15
TESTES

MEAN 3.430 3.272 3,331 3.363

s.D, 0.3192 C.4661 0.1552 0.2602

N 15 15 15 15

** Significantly different from control group (p < .0%)

O,‘
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TABLE 20
PROPICNALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
" SUMMARY OF ORGAN WEIGHTS AS \ CF FINAL BODY WEIGHT

AMIMALS SACRIFICED AT WEEK 7
‘ £0 ADULT MALES
. GROUP: EPM 0 150 750 1500
LIVER
MEAN 2.528 2.543 2.563 2.591
$.D. 0.1945 0.1392 0.1667 0.1668
N 15 15 15 15
KIDNEYS
MEAN 0.706 0.720 0.747 0.700%*
S.D. 0.0662 0.0891 0.0853 6.0513
N 15 15 15 15
LUNGS _
MEAN 0.341 0.357 0.352 0.354
S.D. 0.0292 0.0206 0.0264 0.0244
. N T 15 14 15
THYMIC REGION ‘
MEAN 0.077 0.079 0.078 0.968
5.D. 0.0135 c.0248 0.0208 0.0140
N 15 15 15 15
EPIDIDYMIDES
MEAN 0.294 0.288 0.245 0.293
S.D. 0.0493 0.0422 0.0246 0.0365
N 15 15 15 15 7
TESTES
MEAN 0.758 0.762 0.749 0.785
s.D. 0.0674 0.1126 0.055¢C 0.0810

N 15 _ 15 15 15

*% Significantly different from control group (p < .01)
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TRBLE 21
PROPIONALDEHYDE: GCOMEINED REPEATER-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN cD® RATS

SUMMARY OF ORGAN WEIGHTS (GRAMS)
‘ ANIMALS SACRIFICED AT WEEK 5

FO ADULT FEMALES

g . GROUP: PPM 2 150 750 1500

FINAL BODY WEIGHT - Vi
MEAN 296.4 295.4 288.4 283.6
5.D. 23.29 19.58 15.19 12.49 :
N 15 15 15 15

LIVER

X MEAN 12,980 22.995 12.589 12.336

S.D. 1.4890 1.5997 1.0985 1.1210
N 15 15 15 15

KIDNEYS
MEAN 1.991 1.973 2.040 1.968
5.D. 0.1760 £.2125 0.1821 0.1388
N 15 T 15 1s

LUNGS
MEAN 1,219 1.313 1.181 1.217
$.D. 0.0502 0.2631 0.0823 ¢.1113
N 15 15 15 15

THYMIC REGION
MEAN 0.240 0.225 0.18% 0.214
S.D. 0.0626 0.0437 0.0533 0.0620
N 15 15 15 15

None significantly different from control group

S

Lda
] g“-‘ .
\
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TABLE 22
PROPIONALDEHYDE: COMBINED REPZATED-EXPOSURE AHD REPRODUCTIVE/

DEVELOPHENTAL TOXICITY STUDY IN c0® RATS

SUMMARY OF ORGAN WEIGHTS AS § OF FINAL BODY WEIGHT
ANIMALS SACRIFICED AT WEEK 5

FO ADULT FEMALES

GROUP: PPM 0 150 750 1500
LIVER
HEAN 4.3717 4.393 4.364 4.347
S.D. 0.3472 0.3981 0.2909 0.3140
N 15 15 15 i5
KIDKEYS
HEAN 0.674 0.669 0.708 0.695
8.D. 0.0641 0.0703 0.0627 0.0528
N 15 15 15 15
LUNGS
MEAN G.414 0.445 0.414 0.429
S.D. 0.0357 0.0829 0.0292 0.0351
N 15 15 15 15
THYHIC RECION
HEAN 0.082 0.076 0.056 0.076
S.D. 0.0224 0.0164 0.0184 0.0227
H 15 15 15 LS

NHone significantly differen: froa control group
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TABLE 23
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
. SUMMARY OF NECROPSY OBSERVATIONS

ANIMALS SACRIFICED AT WEEK 7
FO ADULT MALES

GROUP: 1 2 3 4

NUMBER OF ANIMALS IHd DOSE GROUP 15 15 15 15
NUMBER OF ANIMALS SACRIFICED 15 15 15 15
STOMACH

CONTENTS ABNORMAL 3 G 0 0
LIVER

COLOR CHANGE, FOCAL/MULTIFOCAL 2 0 1 2

SIZE DECREASE 0 2 0 0
COLON

PARASITE 1 0 0 0
SKIN

SHAPE/CONTOUR CHANGE 5 4 7 2

ALOPECIA ] 0 0 1
SPLEEN

ACCESSORY 1 Q 0 0
LYMPH ND, S-MAN

SIZE INCREASE 7 3 9 2

COLOR CHANGE, FOCAL/MULTIFOCAL 2 1 4 2

COLOR CHANGE, DIFFUSE 1 3 0 3

THYMIC REGION

COLOR CHANGE, FOCAL/MULTIFOCA 2 4 1 4
' o SIZE DECREASE : s} 1 [/} 0
. , TESTES
SIZE DECREASE 0 1 0 o
CONSISTENCY CHANGE 1] ] 0 1
EPIDIDYMIDES
NODULE 2 0 0 0
LUNGS
COLOR CHANGE, POCAL/MULT1FOCAL ] 2 8 6
KIDNEYS
DILATED PELVIS o 0 0 1

GROUP LEGEND: 1 is 0 PPM, 2 is 150 PPM, 3 is 750 PPM, 4 is 1500 PPM

o
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TABLE 24
COMBINED REPEATED~EXPOSURE AND REPRODUCTIVE/

DEVELOPHENTAL TOXICITY SIUDY IN CD® RATS
SUMMARY OF MZCROPSY OBSERVATIONS

FO ADULT FEMALES

CROUP: 1 2 3 4

NUMBER OF ANIMALS IN DOSE GROUP 15 15 15 15
NUMBER OF ANIMALS SACRIFICED 15 15 15 15
STOMACH

ULCERATED 0 1] 0 1

CONTENTS AENORMAL 0 0 0 1
LIVER

COLOR CHANGE, DIFFUSE ] 0 1 0
coLon

GASEQUS 0 1 1 0
ADRENAL GL

COLOR CHANGE, FOCAL/MULTIFOCAL 1 2 4 3

COLOR CHANGE, DIFFUSE 0 Q 1 1

SIZE INCREASE 8 0 0 0
SKIN —

CRUST/SCAB/SCALE Q 1 1] 0

SURFACE CHANCE 9 1 ) 0

ALOPECIA 1 0 1 b3
SPLEEN

SIZE INCREASE 1 0 o 0

SHAFE/CONTOUR CHANGE 1 0 2] 0
LYMPH ND, S-~Mid

SIIE INCREASE 6 4 2 ¢

CCLOR CHANGE, FOCAL/MULTIFOCAL ) 0 1 1]
LYMPH ND, MED

COLOR CHANGE, DIFFUSE 0 1 0 0
THYMIC REGION

SIZE DECREARSE 0 0 2 1
OVARIES

CY¥ST o 1 ¢ 2
LUKGS

COLOR CHANGE, DIFFUSE 2 0 0 0

COLOR CHANGE, FOCAL/MULTIFOCAL 5 A [ 5
KIDNEYS

DILATED PELV1S 1 1 0 0
URETER

DILATATION/DISTENTION 1 0 0 0

GROUP LEGEND: 1 is O PPH, 2 is 150 FPH,

3 is 750 PPHM, 4 is 1500 PPH
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TAELE 25
PROPIONALDEHYDE: COMBINED REPEATED~EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN co® aats
. SUMMARY OF MICROSCOPIC DIAGNOSES BY GRADE (NASAL CAVITY)

ANIMALS SACRIPICED AT WEEK 7
£0 ADULT MALES

CHOUP: 1 2 3 4
NUMEER OF ANTMALS IN DOSE GROUP 15 15 15 15
NUMBER OF ANIMALS SACRIFICED 15 15 15 15
NASAL CAVITY
TOTAL HUMBER EXAMINED 15 15 15 15
EXAMINED, UNREMARKABLE 15 3 ¢ 0
HHINTTIS 0 0 qre 148
MINIMAL 0 0 1 3
MILD 0 ] 5 7
MODERATE 0 0 1 4
SQUAMOUS WETAPLASIA ¢ 0 1 2
MILD 0 0 1 o
MCDERATE 0 0 0 2
. ATROPHY, OLFACTORY BPITHELIUM 0 2 1o%e 15w
MINIMAZ 0 2 1 g
MILD 0 0 8 1
MODERATE 2 0 3 8
MARKED 0 ] 0 6
VACUOLIZATION OF OLFACTORY EPITHZLIUM ] 128 14er 2
. MINIMAL ] 6 2 ]
MILD 0 4 El o
. MODERATE s 2 2 c
. MARKED i} 0 7 2

GROUP LEGEND: L is 0 PPM, 2 is 150 PPM, 3 is 750 PPM, 4 is 1500 PPM

Significantly different from control group (p < .01}

N

03/11/93 v3.04 Page 43 of 366

8]




BERRC Report 91U0086

TABLE 26
PROPIOKALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
‘ SUMMARY OF MICROSGOPIC DIAGNOSES BY GRADE (HASAL CAVITY)

FO ADULT FEMALES

GROUP: 1 2 3 4

NUMETR OF AMIMALS IN DOSE GROUP 15 15 15 15

NUMBER OF AMIMALS SACRIFICED 15 15 15 15

NASAL CAVITY

TOTAL NUMBER EXAMINED 15 15 15 15

EXAMINED, UNREMARKABLE 15 0 0 o

RETIEITIS g 1 [ 44 1

MINIMAL 0 1 0 ]

MILD o 0 6 1
ATROPHY, QLFACTORY EPITHELIUM 0 0 2 15¢*

MINIMAL 0 0 1 ]

MILD 0 0 1 c

MUDERATE 0 0 0 6

MARKED 0 1] 0 9

NMECROSIS OF OLYACTORY ErlTEELIUM 0 o 0 1

MODERATE 0 0 0 1l

VACDOLIZATION OF OLFACTORY EPITHELTIUM 0 15¢¢ 15¢¢ 0

MINIMAL o 8 1) 0

MILD 0 7 7 0

. MODERATE g g 8 4]

GROUP LEGEND: 1 is G PPM, 2 is 150 PPM, 3 is 750 PP¥, 4 is 1500 PPM

’: Significanczly different from control group (p < .05)
Significantly different from control group (p < .01)
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BUSH'" RUN RESEARCH CENTER

6702 Mellon Road, Export, Pennsyivania 15632-8902 Telephone (412) 733-5200
Telecopier (412) 733-4804

Quality Assurance Unit Study Inspection Summary

Test Substance: Propionaldehyde

Study: Combined Repeated-Exposure and Reproductive/
Developmental Toxicity Study in CD® Rats

Study Director: C. D. Driscoll, Ph.D.

The Quality Assurance Unit of BRRC conducted the inspections listed
below and reported the results to the study director and to management on
the dates indicated. <t is the practice of this Quality Assurance Unit to
report the results of each inspection to both the study director and
management.

Inspection - Date QAU Report Issued
Date Type To Study Director To Management
10-8-91 Protocol 10-11-51 10-15-91
. Range-Finding Study

10-8~91 Protocol 10-11-91 12-6-91
Full Study

10-15-91 Bvent-Animal Receipt 10-25-91 12-9-91
Range-Finding Study

10-23-91 Event-Exposure 10-23-91 12-9-91
Range-Finding Study

11-12-91 Event-Sacrifice 11-12-91 12-9-91
Range-Finding Study ;

12-24-91 Event-Animal Receipt 12-30-91 2-18-92
Full Study

1-6-92 Event-Exposure 1-6-92 2-18-92
Full Study

2-18-92 Event-Sacrifice 2-18-92 4-15-92
Full Study

!‘ 2-27-92 Event-Male Sacrifice 2-27-92 4-15-92
: Full Study .
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. Inspection Date QAU Report Issued
Date Type To Study Director To Management
7-10-52 Protocol Amendment 1 7-14-92 7-21-92

Range-Finding and
Full Studies

8-18 to Raw Data and Report 1-11-93 4-2-93
12-22-92 Range-Finding and

Full Studies
9~17 to Anatomic Pathology 1-11-93 4-2-93
12-14-92 Raw Data and Report

Tull Study
9~-22 to Analytical Chemistry 1-11-93 4-2-93
12-9-92 Raw Data and Report

Full Study
8-22 to Clinical Pathology 1-11-93 4-2-93
12-10-92 Raw Data and Report

Full Study
4-1-93 Archives 4-1-93 4-2-93

Range-Finding and

. Full Studies

j\%_-i« ) (’;—_L_'.,_;L;J '//5/9;;

Linda J. calisti,/Manager ¢

f
Date
Good Laberatory Practices/Quality Assurance
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Propionaldehyde: Combined Repeated-Exposure and Reproductive/
B Developmental Toxicity Study in CD® Rats

. Chamber Atmosphere Report

(27 Pages)

o
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SUMMARY

The concentration of propionaldehyde vapor in the exposure chamber was
monitored throughout the 52 days of exposure by flame ionization gas
chromatography. The concentration in each exposure chamber atmosphere was
determined approximately 11 times during each 6-hour exposure. The overall
mean (% standard deviation) chamber atmosphere concentrations were 151 (t
4.1), 745 (% 15.2), and 1522 (% 23.7) ppm, for target concentrations of 150,
750, and 1500, ppm, respectively. Propionaldehyde was not detected in the
control chamber atmosphere.

The test gubstance was analyzed before and after the exposure regimen and
remained over 99% pure.

The uniformity of propionaldehyde vapor concentration in each of 3 exposure
chambers was examined. Each chamber was tested once prior to the start of the
exposure regimen. Vapor concentrations were measured by gas chromatography
using flame jonization detection. Concentrations were measured at 5 positions
for each individual distribution test. In each test, these concentrations

‘were representative of a uniform vapor distribution as indicated by low

coefficient of variation (CV) values. CV values of less than 4% were found
for each of the 3 distribution tests. FPurthermore, the results indicate that
the *"normal® analytical sampling position for each chamber was properly
located within the chamber such that sampling results were representative of
propionaldehyde concentrations in the breathing zone of the animals.

MATERIALS AND METHODS

Test Substance <

Two 55-gallon containers of propionaldehyde (CAS No. 123-38-6, Lot T-1258,
BRRC Sample No. 54-351 A and B) were received from Union Carbide Chemicals and
pPlastics Company Inc. (UCC&P), S. Charleston, WV, on October 15, 1991. The
chemical and physical properties of the test substance are described in

Table 1. The compositional analyses were provided by the GLP Analytical
skills Center at the UCC&P South Charleston, WV, Technical Center.. A summary
of the reports is presented in Table 2; the entire report 1s presented as
Attachment 1. The prestudy and poststudy compositional analyses indicated
that the test substance was over 99% pure and had remained stable for the
duration of the exposure regimen.

Test Substahce Generation

The methods used to generate propionaldehyde vapor in the exposure chambers
are described in the text of the main report.

Chamber Distributicn Setup

The distribution tests simulated actual animal exposures, including the use of
similar animal cages, cage carriers with collection trnys, and airflow rates.
No animals were present in the exposure chambers.
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The positions of the sampling pzrobes within the chambers are provided in
Table 8. One of these positions was the "normal* analytical probe position.
It is important to note the analytical sampling consisted of three “cycles,“
each cycle requiring approximately 30 minutes to complete. Since the chamber
concentrations may vary slightly with time, the data from the three cycles
(Table 9) were averaged to eliminate time dependent concentration variationms.
Also, the sampling occurred after the equilibration of the chamber
concentration (tyg) had been obtained.

Analytical Instrumentation

A Perkin-Elmer Sigma 2000 gas chromatograph (GC) equipped with a flame
ionization detector was used to analyze the exposure chamber atmospheres for
propionaldehyde vapor, The GC operating conditions are presented in Table 3.
B Spectra-Physics 4270 Integrator provided a record of the chromatograms and
chromatographic analyses as well as peak integration. The data Jere captured
using zn IBM PS/2 Computer with Spectra-Physics Chromstation/2 software.
In-house software was used to compute daily statistics and also to provide an
alarm system which monitored chamher concentrations.

Calibration

Calibration of the gas chromatograph was achieved by injecting gas standards
which were prepared by syringe injection of propionaldehyde test substance
into Tedlar™ gas bags containing UHP nitrogen or air. These standards were
prepared using the mathematicak¥ relationship:

C x Vhp x MW x 298 x P x 10-6
v = d x 24.45 x T x 760

where: V = required volume of calibration liguid in milli-
liters at temperature T (degrees K)

C = desired calibration conceﬁtration, in ppm
Vh = volume of Eontainer, in liters
MW = molecular weight oflthe caliSration liquid
P = barometric pressure, in miilimeters of mercury

density of thé calibration liquid in grams per
miliiliter at temperature T

=7
N

o~
&
™

X,
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24.45 = molecular volume at 298 degrees K and 760
millimeters of mercury, in liters

T = temperature, in degrees Relvin

The calibration curve (Figure 1) ﬁaa constructed by plotting peak areas versus
the gas standard concentrations. The calibration was checked at least once
each week during the expoaure regimen.

RESULTS AND DISCUSSION

Chamber Atmosghere_Analzsis

Each chamber atmosphere was analyzed for propionaldehyde approximately twice
each hour during each é-hour exposure by flame ionization gas chromatography.
The daily mean analytical concentrations are listed in Tables 4 through 7.
The means of daily mean chamber atmosphere concentrations (i standard
deviations) wery 151 (% 4.1), 745 (% 15.2), and 1522 (% 23.7) ppm, for target
concentrations of 150, 750, and 1500 ppm, respectively. No concentration of
propionaldehyde above the est.mated minimum detection limit of S ppm was
detected in the control chamber atmosphere during the study.

Analytical/Nominal chdentration Ratio

The daily analytical/nominal (A/NOM) propionaldehyde concentration ratios are
given in Tables 5 through 7; the nominal concentration being an estimate -
calculated from the quantity of test substance delivered and the chamber
airflow rate. The overall mean A/NOM concentration ratios were 1,00, 1.04,
and 1.05, for propionaldehyde target concentcrations of 150, 750, and 1500 PPMm,
respectively.

Temperature znd Relative Humidity

' The daily mean temperature and relative humidity values for the exposure
. chambers are also presented in Tables 4 through 7. The means of daily mean

temperature values were 20, 21, 20, and 20°C, for propionaldehyde target
concentrations of 0, 150, 750. and 1500 ppm, respectively, ¥he means of daily
mean relative humidity values. were 48, 47, 48, and 48%, :eapectively.

Chamher Distrihution

The uniformity of propionaldehyde vapor concentration in 3 test substance
exposure chambersg was ‘examined. Each chamber was tested prior to the exposure
regimen., :Concentrations were measured at 5 positions for each distribution
test. The results and the statistical summaries are presented in Table 9.
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In each test, thesc concentrations were representative of a uniform vapor
distribution as indicated by low coefficient of variation (CV) values., CV
values of 0.3, 0.2, and 3.2% were obhtained for exposure chambers 38-1, 38-2,
and 38-4, respectively. Furthermore, the results indicate that the "normal®
analytical sampling position for each chamber was properly located within the
chamber such that sampling results were representative of propionaldehyde
concentrations in the breathing zone of the animals.

aAnalytical Chemist: Fj:u;,,, ” E, A Y-¢-9 3%
Irvin M, Pritts, Ph.D. - Date

INHALVANALYTPROPF

-March 18, 1893
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TABLE 1
PROPIONALUEHYDE: COMBINED REPEATED-EXPOSUKE
AND REPRODUCTIVE/DEVELOPMENTAL TOXICITY BTUDY IN CD® RATS

CHEMICAL AND PHYSICAL PROPERTIES!

Synonyms Propanal) Propylaldehyds
Molecular Waelght: 58.08

Holecular Pormulai CaHgUHO

vapor Density (alr = 1) 2.0

Appearance and Odor: Water-vwhite 1lquid;

suffocating odor

Bolling Point, 760 mm Hg: 48°C .
golubility in Water: - 22¢ ¢ 20°C
Evapcration Rate (but acetatecl)t 19.9
Vapor Pressurs &t 20°C: approx. 258 mm Hyg
. Specific Gravity (Hs0 = 1)1 0.7982 @ 20/20°C
Flash Point (Tag Closed Cup)t < =18°C

lysterial Safety Data Sheet, Union Carbide Chemicals and Plastics Company Inc., Revised 8/29/9C.
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TABLE 2
PROPIONALDEHYDE: COKBINED PEPEATED-EXPOSURE
AND REPRODUCTIVE/DEVELOPMENTAL TOXICITY STUDY IN CD¥ RATS

TEST SUBSTANCE AMALYSISY

Prestudy Poststudy
‘i Coaponent Areat rread
Propionaldshyde 99.77 (approx.} 99.42 (appzox.)
n-Propancl 0.01 0.02
2-Methyl Butyraldehyde 0.02 ~ p.02
Valeraldehyde . 0.06 0.02
. Propionic Acid 0.07 0.37
Fropionaldehyde Dimers 0.03 0.04
Propionaldehyde Trimers : 0.0% 0.04
' ’. All Other Impurities 0.03 0.07

lrhe capillery gas chromatographic compoaitional analysas were provided by the GLP Analytical
8kills Center at the UCCSP Bouth Charleston, WV, Technical Center. Io addition, gas
chromatography-mass spactrometry and nuclear magnetic resonance sSpectrozcopy ware independently
used to confirm the sample's identity.
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TABLE 2
PROPIONALDEHIDZ: COMBINED REPEATED-EXPOSURE
AND REPRODUCTIVE/DEVEILOPMENTAL TOXICITY STUDY IN CD® RATS

GAS CHROMATOGRAPH OPERATING PARAMETERS

Chromatographt Perxin-Elmer Bigma 2000
Detector: Plame Ionization
Columng 10y §P-19C0, op 80/100 zesh

Bupelcoport, 10 f£t. x 1/8 in.
staipless steel

Colurmn texperature: 120°C
Injsctor temperaturs: 100°C gas sazple valve
Detector temperatura: ’ 259°C
Carrier flow rate: 20 oL/minute nitrogen
Sample size: 0.5 ¢cc
Retention time: 1.4 minutes

' GC attenuation: Range & 100
Hinimum detection 1limit: ’ Approximately 5 ppe
Integrator attenuation: 128
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TABLE 4
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE
AND REPRODUCTIVE/DEVELOPMENTAL TOXICITY STUDY IN CD® RATS

CHAMBER ATHOSPHERE DATA: 0 FPM CHAMBER

Exposure TEMP RH A
Day (°c) (s (ppm)
1 20.0 47.6 <MDL
2 19.8 50.2 <MDL
3 20.7 48.8 <MDL
4 20.5 49.3 <MDL
H 21.0 46.8 <MDL
6 20.0 47.9 <MDL
7 20.0 47.9 <DL
8 20.0 45.7 <MDL
9 20.0 £46.1 <DL

10 22.0 45.8 <DL
11 22.6 43.6 <MDL
12 21.8 49.9 <HDL
13 21.7 49.9 <MDL
14 21.38 §9.2 <MDL
15 20.0 £7.% <DL
16 20.3 4.5 <DL
17 20.0 46.9 <MTL
16 20.0 48.5 <HDL
19 20.0 46.1 <MDL
20 20.8 47.3 <HDL
21 20.0 46.8 <MD1.
22 20.0 46.5 <MDL
23 21.0 46.6 <HMDL
24 21.0 £7.3 <MDL
25 20.8 47.2 <MDL
26 2:.0 LE.5 <HDL
27 20.3 45.7 <MDL
28 20.1 42.8 <MDL
29 20.7 45.8 <MDL
30 21.0 46.8 <HDL
31 21.9 46.2 <MDL
32 20.0 45.0 <MDL
33 20.0 45.5 <MDL
34 22.0 46.5 <HDL
35 20.0 44.3 <MDL
36 21.0 45.9 <KDL
37 21.0 46.6 <MDL
38 20.3 46.9 <MDL
39 20.0 49.1 <MDL
40 20.0 47.8 <MDL
41 20.3 47.4 <HDL
42 20.0 46.4 <MDL
43 20.0 49.1 <MDL
44 20.0 48.4 <MD,
45 20.9 4%.1 <DL
46 20.0 48.7 «MDL
47 20.0 48.2 <DL
48 20.0 48.6 <MDL
49 20.0 48.0 <MDL
50 20.0 48.56 <MDL
51 20.0 48.8 <MCL
52 20.0 47.8 <DL

Hean: 20.5 47.5 <MDL
8D: 0.70 1.50 —_—

TEMP = temperature (daily mean)

RE = ralative humidity (daily mean)
A = analytical concentration (daily mean)
ED = standard deviation of A
<MDL = less then the minimis estimzted destection limit
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TABLE §
O PROPIONALDEHYDE: COMBINED REPERIED-EXPOSUHE ]
AND RZPRODUCTIVZ/DEVELOPKEWTAL TOXICITY STUDY IN CD® HATS .

CHAMBER ATKOSPHERE DATA: 150 PPH CHAMBER

Zxposure TP RH A ROH .
Day (°c) (¢} (pp=) +5D (pp=) K/BOM
1 20.0 44.5 153 2.8 163 0.9%
2 20.7 48.5 153 2.1 165 0.93
3 20.9 47.5 154 6.9 158 0.97
4 20.9 46.8 146 2.4 145 1.01
' 5 21.0 46.4 146 2.3 147 0.59
, 6 20.9 46.8 151 2.7 151 1.00
- 7 20.6 46.9 155 1.5 153 1.0l
e 20.9 46.0 148 3.0 147 1.01
9 20.0 45.3 146 2.1 147 0.%9
10 21.7 46.7 148 2.8 147 1.01
11 22.9 50.8 152 2.9 147 1.03
12 22.8 49.8 152 5.0 143 1.06
13 22.9 45.1 185 5.7 147 1.08
14 22,5 49.6 150 9.4 145 1.03
15 20.8 45.9 148 5.0 145 1.62
16 21.4 47.1 153 5.7 146 1,05
17 20.9 46.2 143 1.9 14s 0.%9
. 18 20.8 47.1 155 4.2 145 3..07
L. 19 21.0 45.7 151 5.5 148 1.02
20 20.9 46.3 153 5.4 148 1.03
21 21.1 46.1 157 6.3 147 1.07
22 20.8 46.1 150 6.0 148 1.01
23 21.0 45.8 143 1.2 14¢ 0.98
24 20.8 47.7 150 6.1 146 1.03
25 20.8 47.6 148 6.6 145 1.02
26 20.8 47.6 150 4.2 143 1.05
27 21.0 45.1 153 £.4 149 1,03
28 20.0 45.1 152 6.4 148 1.03
29 20.8 44.7 146 7.2 147 0.59
30 22,0 45.9 148 6.5 146 1.01
O 3 21.9 45.5 161 4.7 149 1.08
32 21.8 45.4 151 4.6 148 1.02
33 20.9 43.6 146 3.7 148 0.99
34 21.0 44.4 158 3.1 148 1.06
35 20.8 44.2 161 4.2 152 1.06
36 22.0 44.5 148 3.3 152 0.57
37 21.0 45.2 148 7.9 151 0.98 i
38 21.9 £4.0 154 9.2 149 1.03 -
39 20.0 46.0 144 3.9 155 0.93
40 20.9 47.2 147 1.0 158 0.93
41 21.0 48.5 148 1.2 159 0.93
42 20.0 47.9 150 1.4 159 0.94
43 20.0 471.5 151 2.1 160 0.94
a“ 20.0 47.1 150 0.7 15% 0.94
45 20.0 48.4 146 0.8 158 0.52
46 20.0 47.4 151 1.0 159 0.95 h
47 20.0 47.6 153 1.2 161 0.95
48 15.0 46.3 155 1.0 159 0.97
49 15.3 47.0 156 2.2 1561 0.97
50 20.0 48.0 149 2.3 157 0.95
51 20.0 47.9 152 0.8 160 0.95 }
52 20.7 £7.2 142 1.6 159 0.93 .
; Mean: 20.9 46.7 15). - -_— 151 1.00 .
1 0.87 1.53 4.1 — 6.4 0.5646

temperature (daily mean)

relative humidity (daily mean)
analytical concentration (daily mean)
standard devisticn of A

J ’ nowipal concentration
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TABLE 6
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE
AND REPRODUCTIIVE/DEVELOPMENTAL TOXICITY STUDY IN CD® RATS

CHAMBER ATMOSPEERE DATA: 750 PPHM CHAMBER

Exposure TEXP RH A BOM
Day (*<) ) (rpe) 15D (rpe) A/HOM
1 20.8 47.6 747 5 705 1.06
2 22.3 49.5 747 7 699 1.07
3 20.7 49.2 743 5 698 1.06
4 26.9 47.8 73: 5 699 1.05
S 20.0 47.4 733 [ 699 1.05%
6 20.8 48.2 727 13 683 1.06
7 20.4 48.4 758 8 704 1.08
8 20.0 46.9 706 4 675 1.05
9 19.8 47.0 719 8 694 1.04
10 2.1 45.7 737 6 658 1.06
11 22.6 £0.7 T44 10 695 1.07
12 21.8 50.2 739 19 5§97 1.06
. 13 22.5 50.6 754 8 695 1.08
! 14 22.8 50.5 747 12 700 1.07
' is 21.7 45.2 754 8 705 1.07
16 20.6 4£9.7 745 1o 704 1.06
17 19. 48.1 724 g (-1 1.04
18 15.5 48.6 749 1z 700 1.07
19 20.0 47.2 728 7 704 1.03
20 20.% 48.8 743 25 703 1.06
21 20.6 48.6 734 7 697 1.05
22 20.7 46.8 722 11 700 1.03
23 21.0 47.7 734 15 716 1.03
) 24 20.8 48.3 765 4 730 ’ 1.05 . -
s 25 20.8 48.8 752 14 724 1.04
Lo 26 20.8 47.8 751 4 723 1.04
. 27 19.0 46.5 722 7 723 1.00
23 21.0 44.8 758 ] 723 1.05
29 20.1 47.2 734 1s 721 1.02
30 21.8 47.4 746 12 730 1.02
a 21.8 47.8 759 9 739 1.04
3z 20.8 48.0 751 17 723 1.04
33 20.0 46.5 741 11 732 1.01
4 20.9 46.7 752 S 728 1.03
35 19.0 46.0 761 6 723 1.05
36 21.9 46.4 748 14 727 1.02
37 21.9 T47.1 759 23 72¢ 1.04
38 21.3 48.5 745 3 727 1.02
39 19.9 48.3 759 9 729 1.04
40 20.0 48.0 730 5 722 1.0
41 20.0 £5.7 741 8 732 1.01
42 19.9 48.4 736 4 726 1.01
43 19.8 48.3 738 4 720 1.02
&4 19.9 48.5 738 16 728 1.01
45 19.2. 49.0 726 8 724 1.00
46 19.0 48.9 750 14 744 1.01
47 19.0 48.8 772 8 753 1.03 '
48 ~ ©20.0 47.8 788 7 745 1.06
49 20.0 48.7 760 7 745 1.02
50 19.0 48.A8 770 3 752 1.02
51 19.0 . 43.4 767 4 751 1.02
s2 20.0 48.2 749 H 744 1.01
. Mean: 20.5 8.2 745 — 717 1.04
o 8D: 1.00 : 1l... 15.2 — 18.8 0.022
'E‘ B = temperaturs {daily mean)
t RH = relative hkumidity (deily mean) .
J A = analytical concentraticn (dally mean)
. 8D = ztundard deviation of A
il . HOM = nominal concentration
K
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TABLE 7
‘ PROPIONALDERYDE: COMBIKED REPEATED-EXPCSURE
AED REPRODUCTIVE/DEVELOPMENTAL TOXICITY BTUDY IM CD* RATS

CHAMEER ATMOSPHERE DATA: 1500 FFPH CHAMBER

Zxposure TEMP RH A BOH
Day {°C) %) (ppm) 15D (ppa) A HOH
1 19.8 47.4 1543 4 1456 1.906
2 20.3 49.8 1537 6 1449 1.06
3 20.7 49.1 1548 5 1455 1.06
4 20.0 47.4 1538 3 1450 1.06
5 19.0 47.9 1529 5 1451 1.05
6 19.8 48.1 1528 19 1433 1.07
7 21.6 48.8 1555 k] 1450 1.07
8 19.8 46.9 1554 13 1455 1.07
9 19.0 47.0 1400 11 1445 1.03
10 20.8 50.5 1545 B 1444 1.07
11 21.8 51.2 1540 13 1435 1.07
‘ 12 22.8 50,9 1547 15 1437 1.08
) 13 21.5 51.0 1563 12 1440 1.09
14 21.8 50.7 1553 as 1440 1.08
15 20.0 49.2 1550 7 1452 1.07
16 19.9 45.8 1551 10 1456 1.07
17 20.5 47.8 1540 7 1458 1.06
] 18 19.8 48.5 1562 8 1456 1.07
. ? 20.0 47.1 1508 [ 1446 1,04
20 19.9 48.6 1529 17 1450 1.05
21 19.9 48.3 1561 14 1466 1.06
22 20.0 46.8 1520 18 1455 1,04
23 20.0 7.0 1491 7 1452 1.03
24 19.8 47.8 1536 12 1456 1.05
25 15.8 48.0 1522 9 1454 1.04
- 26 19.8 47.6 1498 6 1445 1.04
27 20.0 45.7 1524 12 1447 1.08
28 20.5 43.3 1515 22 1456 1.04
29 19.2 47.2 1485 12 1449 1.02
30 21.4 47.8 1452 22 1452 1.03
31 20.4 47.4 1514 5 1453 1.04
32 19.8 46.6 1505 18 1450 1.04
33 9.8 45.4 1488 10 1452 1.02
, 34 20.7 46.5 1495 4 1452 1.03
' 35 20.0 46.0 1500 1 1453 1.03
‘ 36 20.8 46.6 1522 30 1461 1.04
37 20.0 v 46.1 1498 22 1455 1.03
38 21.9 46.7 1505 7 1456 1.02
39 159.0 48.0 1540 20 1457 1.06
40 19.4 47.8 1504 10 1468 1.02
£l 19.0 48.9 1492 13 1458 1,02
42 15.0 48.6 1507 2 1458 1,03
43 19.0 51.1 1509 10 1449 1.04
44 20.0 50.4 1494 10 1446 1.03
45 18.8 51.2 1493 14 1461 1.02
46 . 18.9 50.7 1512 6 1464 1.03
47 19.0 50.8 1502 14 1459 1.03
48 19.0 50.0 1541 23 1446 1.07
49 S 19,0 50.1 1557 10 1458 1.07
50 19.0 50.6 ° 1523 5 : 1463 1.04
51 20.0 . 51.2 1516 4 1458 1.04
52 19.0 50.0 1490 3 1455 1.02
Mean: 20.0 B 46.4 1522 —_— 1453 1.05
BD: 0.92 1.83 23.7 — 7.8 0.013
TEMP = temperature (daily mean)
ER = relative humidity (dally mean)
© A = analytical coaceantration (dauy mean)
8D = standard deviation of A
BOM = nominal concentration
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TABLE 8
PROPIONALDEHYDE; COMBINED REPEATED-EXPOSURE
AND REFRODUCTIVE/DEVELOPMENTAL TOXICITY STUDY IN CD® RATS

CHAMEER DISTRIBUTIOH STUDY i
CHAMBER DESCRIPTIGN AMD POSIZION OF CHAMEER SEAMPLING PROEBES

Construction: Stainless steel 2nd glass.
Manufacturer: Wahmann Manufacturing Company (Timonium, HD)
Shape: Rectangular
Dimensions: Huightt 207 cm
width: 98 cm
Depth: 213 em

Chamber §$38-1 Probe Placemant (1500 ppm Target)

Probe Number Location (x:y:z)* Units (cm)
1 70 1 58t a7
2 33 b 130 H 45
3 Analytical Probe 39 98 H 168
4 67 130 1 163
5 k[ H 56 H 160

Chamber $38-2 Probe Placement (750 ppm Target

Probe Number Location (x:y:z}* Units (cm)
1 71 H 128 t 163
2 Analytical Pzobe 53 1 58 H 163
3 32 E 52 H 162
4 34 t 130 ] 46
5 68 H 5% 1 49

Chanber $38-4 Probe »lacement (150 ppm Target)

Probe Number Location (x:y:z)* Units (om) -
1 31 ] 55 1 162
2 30 128 1 46
3 63 H 126 t 167
4 Analytical Probe 52 H 98 t 168
S 64 1 5¢ H 47

'Lé%géfaﬂ described by a j-dlnnnl;oqal coordizate systems
x © widih coordinate; y = depth coordinate; z = helght coordinate. The origin of the coordiaate
system (0:0:0) is the lover left front corner of the internal chamber.
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TAELE 9
PROPIONALDEHYDF,: COMBINED REPEATED-EXPOSURE
AND REPRODUCTIVE/DEVELOPMENTAL TOXICITY STUDY IN CD° RATS

CHAMEER DISTRIBUTION DATA
PROPIONALDEHYDE CONCENTRATION (PPM) AT CHAMBER PROBE POSITION

(Chamber 38-1)

1 2 3 4 5
1522 1515 1530 1530 1532
1537 1524 1533 1529 1538
1529 1516 1529 1525 1523
Mean: 1529 1518 1530 1528 1530
SDi 7.2 5.0 2.1 2.5 6.5
Grand mean = 1527 §D = 5.1 $ CV=20.3

(Chamber 38-2)

1 2 3 4 5
gco 796 794 806 B06E
805 799 805 800 799
. ) 797 796 800 794 800
HMean: 801 797 :112 8 8C0 802
§D3 4.2 ) 1.9 7.6 6.3 4.1
Grand mean = B0C §b = 1.9 $ CV = 0.2

(Chambeyr 38-4)

1 2 3 4 s
146 157 157 162 155
146 156 158 162 157
146 ) 155 156 152 157
Mean: : 14¢ 156 157 158 156
8D2 0.2 1.2 ‘ 0.6 5.7 l.s
Grand mean * 155 8D = 4.9 e CvVe=3.2
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Attachment 1

Propionaldehyde: Combined Repeated-Exposure and Reproductive/
Developmental Toxicity Study in CD® Rats

Test Substance Characterization Report
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Attachment 1

PROPIONALDEHYDE
GLP ANALYSIS « FINAL REPORT

AUTHORS: A.E. Gabany 2) DATE: August 26, 1992

A. M. Harrison (4)

- R. A. McDoxie ) STUDY &  100-SLW-4

SUPERVISORS: P.D. Gazremsuoom FILENO: 3946

T.L. Dawson (3)
SUMMARY Two sampler of propionaldehyde, for toxidtgo:nin; at Bushy Run

Research Center, were analyzed by Good Laboratory Practice (GLP)

gandards to meet EPA requirements. Gas chromatography-mass spoectromeny (GCMS) and nu-

clear magnetic resonance spectroscopy (NMR) techniques were u_\dcpendenuy used to confirmm
the sample’s identity. Sample punty, measured by capillary GG is = 99.77% for the pre-study
sample and 99.42% for the st-study sample based on Area percent. The slightly lower purity of
the post-study sample is due 10 the increase of propionic acid in the sample. All nw da,

doeumentation, records, protocols, sample and final repors arc being retained.

INTRODUCTION Richard C. Wise, this study's sponsor, requested that the Bushy Run

Research Center test ionaldehyde for genetic toxicity. Such studies
must follow GLP standards established by the EPA that require they be conducted with suthentic
materials whose identity and purity are verified anelytcally.

‘ A sample of propionaldchyde (100-SLW-6; lot # T-1258) was received 10/14/91 in 2
clear glass bortle from UCC&P, Texas Ciry, TX for analytical characterization. This sample is &
subsample of a larger quanuty of propionaldehyde, (BRRC # $4.351B) tested at Bushy Run
Research Center. A GLP protocol describing the analytical characterization of the sample was
prepared (Appendix 1). The protocol called for sructural identification by NMR and GC/MS

and for the capillary GC quanritative measurement of any impurities identificd by GC/MS. The
post-study sample (100-SLW-6R; BRRC # 54-351B) was received on 2/28/92.

Shown at right is the structure of
Propionaldehyde; its Chemical Abstracts
Service Registry number (CAS #) is 123.38-6.

CH3CH2CHO
Propionaldehyde

DISCUSSION The data from the analyses are summarized below.

NMR Analyses PrownlﬁdwbonNMRdmmeollecwdhﬂuucc&PNMRSkill
- Center using a General Electric GN-300NB ter. The acquisition
“perameters are shown in the fx{urcs; for the 1H NMR m, the pulses used correspond 10
<° flip angies; the 13C flip angles were 30° she 13C('H] (proton decoupled 13C) spectrum used
Waltz 16 maodulation for 1H decoupling. “The spectra were Bol acquired under quantitative
conditions; the scquisition conditions were esublished to idennlxthe major component and 10
. ] deuterochloroform for analysis:

tetramethylsilane (TMS) was added 1o provide an internal chemica! shift reference. The

KEYWORDS:  RNs123.386. .

. RESEARCH AND DEVELOPMENT
UNION CARBIDE CHEMICALS A*D PLASTICS COMPANY INC. (UCCA?P)
SOUTH CHARLESTON, WEST VIRGINIA
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and deuterochloruform were nted as received.

Figure 1 shows the YH NMR spectium obained from the sample 100-SLW-6. The ob-
served chemical :hifu..ﬂ:n-zi_n coupling paterns, and relstive intengities are amro iate for
propionaldehyde The hydic proton appears as a tripleiat 9.78 ppm; the methg y:E:;ens as
2 enplet at 1. Em. and the methylene hydrogens as & quartet of doublets at ABppm. The

tninor peak at 7 is probabl due 1o residual prowonatad solvent Sevenal very minor peaks
are observed but m aot beenyndgnd; they probably include spinning side bmds?rhc
satellites, and minor by-products.

ﬁm:md\e"cvmo?mmfummmh No unususl. mexpected
resonances arc seen; the three types carbons present in propionaldeh are seen: the carbony)
at 202.2 ppmi mmhyluilmlndmumyuuuwwm triplet at 72 ppm s the
deuterochloroform solvent, which was used as a chemical shift reference, Sevenl
minor peaks xre observed at 101.7, 21.0, 8.3, and 7.1 ppm, which could wrise from expecied
impurities such as the simer. The NMR specua wre woully consistent with the sample being
propionaldehyde which contains no major ceganic impurities.

GC/MS Analysis  Electron ionization (ED) and isobutane chemica) ionization (CI) mass

specmmal data were collected in the UCC&P MS Skill Center using 2
Finnigan TSQ-70 tnass spectrometer interfaced 1o 8 Hewleu-Packard (1P) 5890 gas
chromatograph. The sample, 100-SLW-§, was analyzed by injecting 0.1 ;.L aliquots onto &
DB-1 capillary column held a1 30°C for 4 minuies, and then programmed 10 $0°C a1 8%/minute.
Figure 3 shows the El total ion current chromatogram for the sample (scanned from m/z 10 10
m/z 310 in the EI mode, and mVz 60-360 in the CI mode). The chromatogram is annotated with
identifications based on the components' EI and CI spectra. The propionaldehyde trimers
identified by capillary GC were confirmed by GC/CI/MS only.

Capillary GC . A HP 5890 gas chromatograph equipped with a flame jonization detector
- was used 10 analyze the sample. Aliquots (1 ul) were injected via
autoinjector with s 100:1 %it ratio onto a DB-1 capillary column staned at 60°C and held for 4
minutes, then 'grogmnm 10 250° at 12%/minute (sce Figure 4 for the pre-study sample and
Figure 5 for the post-study sample). The averages of wiplicaic analyses are given bdelow
(normalized chromatogram Ared percent). The slightly lower punty of the post-study sample is

" due 10 the increase of propionic acid in the sample.

't £OmpONLNLOAME W 100-SLW-SR
N - "Propionaidehyde «$H.7? = 09.42

n Fmpanol 0.01 0.02

2-me;h‘¥ butyraldehyde 0.02 0.02

eraldehyd 0.06 0.02

pionic acid 0.07 0.37

propionsldehyde dimers - 0.03 0.04

propionaldehyde Trimers L 10) 0.04

all other impurities =0.03 = 0.07

CONCLUSION NMR dan and mass spectral frapmentation data from the UCC&P
Skill mﬂn show that this sample Is propionaldehyde. These in-

dependent methods satisfy the analytical requirements for stuctura) identification, as defined in
the sample protocol. Sample purity, measured by capillary GG, is = 99.77% and 99.42%.

ARCHIVES “All aw dan, records, protocols, sumples &nd final repons are being
retained at UCC&P's South Charleston, WYV, Technical Center as follows:
o raw data from GC, NMR and GC/MS studies are in 770-127 and 720-151, respectively;
« protocols, notebook and othet recerds are 10 be I:,eix. in the GLP archives; '

s Do mmainder of cach sample is being keptin  locked GLP sample box ia 770:332,
Final Repon, GLP Study # 100-SLW-4 e © page2 of 10
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: ACKNOWLEDGEMENTS  We would like to thank Jo Ann Coffey for sample handling,
] . collecting tthCdm.mdpnpaﬁngthewpm.Gng Richards for
| collecting the GC/MS data, and Kathy Canterbury for collecting the NMR data.

NOTEBOOK REFERENCE:  100-SLW<4 and related pages

Confidentiality ):o;dclnn; of mﬁd:nnahg is made for any infmnmtgni:d ws
: y as it 10 use by any govermment agency © subrmit-
ted. This document, however, Is proprieury o UgC&P and is
infermarion in L1l other countrics and for all purposes other than those directly related to the
ces of the reviewing agency. Information contained in these studics should not be
seviewed, abstracted or used by persons other than the agency without the expresced written
conscnt of UCCAP except as required IC carTy out SIANtOry Tequirements.

GLP Compllance This srudy was conducted to fully comply with thef.  /ing GLP
sundards:  FDA, 21 CFR, Pan 38;
TSCA, 40 CFR,Pan792;
FIFRA, 40 CFR, Pant 1R

(et B Hrnasre _E[i3fe >
Amold M. Harmisof, Ph. D., NMR Skill Center date
® L ko o e Ao £)ir)z

Richard A, McDonie, B. 5. MS Skill Center date
AEG/AMH/RAM
Daie Study initiated: : 10/14/91
Manuscript date (Date Study cornpleted):  August 13,1992
~ Amnachments: S Figures:
Sample Protocol
QAU stiatement
Final Reponi, GLF Study # 100-SLW-4 page 3 of 10

Page 66 of 366

/,'—

) - Lo ’ ((\
o s fL




0
©
o
o
=
—
[
-
oo
8 x
L el
[ - B
o
QoY
Bog
M <A

~
ET)
=
B
[3]
[}
e
e
<

s ™
8 178

Figure 1 — 1H NMR Spectrum of 100-SLW-6 (Propionaldehyde)
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Figure 2 = 13C NMR Spectrum of 100-SLW-6 (Propionaldebyde)
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Figure 3 — Capiliary GC/MS RIC of 100-SL.W< (Propionaldehyde)
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Figure 4 — Caplilary Gas Chromatogram of 100-SLW-p (Propionaldehyde)
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Figure § — Caplllary Gas Chromatogram of 100-SLW-6R (Propionsidehyde)
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APPENDIX 1 100-SLVY-4 Protocol

PROTOCOL

GOOD LABORATORY PRACTICE (GLY) STUDY
side Propicaalieiryde

. yparpore s1] Chiracuringion of Seepie(s) &r
Tudni;;ﬁE:EL|:!¢¢qlaulnltzi€3-l:OHUHD
smody aombes 100-SLW-4

FPoLLOT SOLVENTS AND COATING MATERIALS DIVISION SOMD)
Ugica Carbide Chermicals and Plascs Crmpezy boe. (UCCRP)
¥ Oid Ridgebary kaad.

VOCA? Techoica) Comez,
South Charlemoc, WY 25303 (Lecesion 511)

Proposed Saring Duz: Mendsy, Ot 14, 1991
Propoxd Cooxplesion Drtz: Duceber, 141991
Extimacsd Dax of Fist! Repart: Jenuary 14,1952

& o }Eﬁgigﬂ13§%€lf,3€iﬂh?uulC&L1izu

Ezfﬁpum ’ H%g::th;lna«ﬁu:nHmﬁtldk:ﬂhgu&x
. by j

}kjaﬁdhy Suable; kighly wxic. MSDS aviliabic upas Rgues

Swonge Condizoes ambees: condisent, gwsy froes bea

The ©x subreance(s) will be characirized by:

. verisiomon of ideadty by - gd cwtn - NWR. .

. Vezificztion of idezsry by . An stz will be pade 1o ety all -
der st e coocezmnsce of 20l v %. -

. s rrimsioe of x iizaified o by cagillery

25 sty will be ia compliznee wid the Salowieg L2 saadarts: FDA. 21

CrR. PR e, S e e 792, 424 FIFRA, & CFR. Sun 160, All chaspes of a5 03

‘ puudpmnaiudd:r-muuu:nﬁ:u:nb:a:urtxi::xébydguubaguu;auuL
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ey -
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QAU STATEMENT

Quality Assurance Unit Study Inspection Sumamary

Test Sobsance: PROPIONALDEHYDE

Stody No.: 100-SLW-4

Sudy Director: AE. Gabany, BS.

The Quality Assurance Unit of the Union Carbide Technical Center conducied the
lupamhmdhelwmdmadﬁumuluuﬁcmdyd:mndmgmm
the date indiceted 1t is the practice of this Qualiry Assirance Unit % repart the result 10
berh the study director and managersent, ’
ez Iag= - InSmdvDimgier  ToMansgemen:

Oct. 18, 1991 Protoco] Commpliance Oct. 18, 1991 Oct. 18,1991
o Feb. 10, 1992 ,.AbmzwryCamphmcc Feb. 10,1992 May, 1992

— Aug. 25, 1992 Final Repont Aug. 25,1992 Aug 25,1992
Compliance Review

| ML—:m o5 -94

Johnson] QAU chreznnnve (Dare)
3 Quality Assurance

| Final Report, GLP Study # 100-SLW-~4 page 100f 10
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bropionaldehyde: Combined Repeated-Exposure and Reproductive/
' Developmental Toxicity Study in CD® Rats

Anatomic Pathology Report

{21 Pages}
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SUMMARY

Young adult CD? male and female rats (15/sex/group) were exposed to
propionaldehyde (CAS No. 123-38-6) vapor at concentrations of 0, 150, 750, or
1500 ppm. Exposures were conducted daily, 6 hours/day, for both males and
females during a 2-week premating period, and a l4-day (maximum) mating phase.
The males continued to be exposed until scheduled sacrifice; a total of 52
exposures. The mated females were exposed daily through Day 20 of gestation
only. The females were then allowed to deliver their litters naturally and
raise their offspring until Day 4 of lactation.

All azdult animals received & complete necropsy at the time of sacrifice, with
selected tissues being saved and fixed for possible microscopic evaluation.

On Postnatal Day 4, all pups were euthanized and discarded without pathologic
evaluation. Organ weights were obtained at the time of necropsy for the adult
animals. Microscopic examinations were performed on selected tissues of all
parental rats from the control and high exposure groups. Subsequent to the
initial evaluation, nasal tissues were evaluated from the intermediate and low
exposure groups.

The kidneys in the high exposure concentration male rats were significantly
heavier than controls relative to the total body weight. There were no gross
lesions observed at necropsy that could be attiibuted to exposure to the
propionaldehyde vapor. The only tissues that were affected microscopically by
exposure to the vapor were in the nasal cavity. The olfactory epithelium in
the anterior 2 pections of the cavity had evidence of vacuolization and

" atrophy, with the vacuolization primarily evident in the low and intermediate

exposure groups and the atrophy seen primariliy in the intermediate and high
exposuie groups. There was ne no-observed-effect level (NOEL) seen for this
tissue in this study. In addition to the effects seen in the olfactory
epithelium, there was evidence of rhinitis and squamous metaplasia of the
respiratory epithelium geen in some of the animals, primarily involving the
intermediate and high exposure groups.

MATERIALS AND METHODS

Male and female CD® rats, purchased from Charlee River Laboratories, Portage,
Michigan, were exposed daily, 6 hours/day, 7 days/week to 0 (control), 150,
750, or 1500 ppm of proplonaldehyde vapor. Fifteen rats/group/sex were
randomly assigned to 1 of the 3 exposure groups or the control group. The
exposure period included a 2-week premating and a l4-day mating pnase, and 2
period of gestation. Females were exposed only through Day 20 of gestation,
while males continued to be exposed throughout the study. S

Hecropsy

On postnatal Day 4, the pups were euthanized and discarded without a
pathologic examination. All adult rats were anesthetized with methoxyflurane
and euthanized by severing their brachial vessels to permit exsanguination and
received a complete necropsy. )
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The following tissues were saved in Bouin's flxative for microscopic
examination:

testes
epididymides

The following tissues were savcd in 10% neutral buffered formalin for
microscopic examination:

gross lesions brain

nasal turbinates cerebral cortex
larynx ' cerebellar cortex
trachea medulla/pons

lungs kidneys

heart thymus

spleen adrenals

liver reminal vesicles (males)

varies (females)

The following tissues were saved in 10% neutral buffered formalin, but were
not processed for microscopic examination.

vagina (females)
uterus (females)
corpus and cervix
pituitary
Lung sections included Z coronal cuts through all lobes and mainstem bronchi.

The right kidney was sectioned transversely and the left was cut
longitudirally.

The following tissues were weighed at necropsy:

liver thymus

kidneys testes

lungs epldidymides
uterus

Tails were saved for animal identification purposes.

Histopathology

Microscopic examinations were performed on the tissues indicated above for
male and female animals from the control and high exposure groups. Following
the initial evaluation, the first 2 sections of nasal cavity were processed
from the intermediate and low exposure groups for evaluation.

All tissues to be examined were paraffin embedded, sectioned at approximately

5 microns and stained with hematoxylin and eosin. Lesions vere graded, when
possible, into 5 categories (minimal, mild, moderate, marked and severe).

Page 77 of 366
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Statistics

The frequency of histologic lesions was compared between each exposure and
control group using the Fisher's exact test. The probability value of < 0.05
(two-tailed) was used as the critical level of significance.

RESULTS AND DISCUSSION

Tables 1 through 4 include the organ weight data obtained at necropsy. Tables
1 and 3 include the absolute values for male and female rats, respectively.,
and Tables 2 and 4 include the organ weights relative to budy weights for male
and female rats, respectively. The only organ welights that were significantly
increased were the kidney weights relative to total body weights for male rats
in the high exposure concentration group. The reason for this increase could
not be determined “rom the morphologic evaluation, but may have been due in
part to the tightes values (lower standard deviation) for the kidney weights
in the 1500 ppm group.

Tables 5 and § include the necropsy observations for the mules sacrificed at
Week 7 (Table 5) and the female rats (Table 6). Only those organs and tissues
in which gross lesions were observed are included in the tables. There were
no gross lesions that indicated an effect from the test substance
administration. -

Tables 7 and 8 include the microscopic diagnoses by grade for the male rats
pacrificed at Week 7 and the female rats sacrificed at Week 5, respectively.
The only organ in which there was an exposure-related effect was the nasal
cavity, in which the anterior two sections had evidence of vacuolization and
atrophy of the olfactory epithelium, with the vacuolizaticn being evident in
the lower exposure groups and the atrophy being evident in the higher exposure
groups. There was rhinitis and occasional squamcus metaplasia involving the
respiratory epithelium in some of the rats as well, but the involvament of the
olfactory epithelium was the more significant of the lesions. The effect was
primarily observed in the dorsal portion of the nasal cavity from the anterior
.2 pections. This selective effect, where more severe lesions were found
involving the olfactory epithelium, has been reported to occur in rats exposed
to acetaldehyde (Appleman, et al, 1982), The lesions observed with
propionaldehyde were very-similar to those reported for acetaldehyde. There

were no other lesions that could be attrikbuted to exposure to propionaldehyde -
vapor.

CONCLUSICN

Male and female CD® rats were exposed to proplonaldehyde vapor at
concentratiohs of 0 (control); 150, 750, or 1500 ppm, 6 hours/day, 7
days/week, for the duration of the study. -At the termination of the study,
animals were humanely euthanatized and subjected to a complete necropsy.
Selected tissues were fixed and examined microscopically.
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. The kidneys from the high exposure concentration group male rats were
significantly increased in weight relative to total body weight, but not in

absolute values, the reason for which cannot be determined from the

morphologic evaluation. The standard deviation for the kidney weights in the

1500 ppm group was smaller than for any other group and may have been

responsible for the statistical flag. "Tiere were no gross lesions observed at
necropsy that could be attributed to exposure to the propionaldehyde vapor..

The only tissues that were affected microscopically by exposure to the vapor .
were in the nasal cavity. The olfactory epithelium in the anterior 2 sections

of the cavity had evidence of vacuolization and atrophy, with the

vacuolization primarily evident in the low and intermediate exposure groups L
and the atrophy seen primarily in the intermediate and high exposure groups. =
There was no HOEL seen for this tissue in this study. iIn addition %o the

effects seen in the olfactory epithelium, there was evidence of rhinitis and
squanous metaplasia of the respiratory epithelium seen in some of the animals,
Primarily involving the intermediate and high exposure groups.

- 2 W I’ -
Ly A S
Pathologist: &:f;%7;%i22ﬂféf// 2?5:4:5

E. H. Fowler, DVM, Ph.D. ‘ Date
Diplomate, ACVE -

REFERENCE

’ Appelman, L. M., Woutersen, R. A., and Faron, V. J. (1982). 1tnhalation
Toxicity of Acetaldehyde in Rats. I. Acute and ‘Subacute Studies. Toxicology.
. . 23, 293-307.: - .
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TABLE 1
PROPIONALDENYDE: COMBINED REFEATED-EXPOSURE AND REPRUL  /iVi/
DEVELOPMENTAT, TOXICITY STUDY IN CD® RATS

SUMMARY OF ORGAN WEIGHTS (GRAMS)
ANIMALS SACRIFICED AT WEEK 7

FO ADULT MALES

GROUP: PEM o 0 150 750 1500
WAl 1 o’ SHT
MEAN 541 430.4 a4 .2 431,0
$.D. R 43.56 31.52 35.03
N 15 1 15 15

LIVER
MEAN 11.490 10.936 11.458% 11.190
S.D. 1.4926 1.1531 1.2211 1.3477
N 15 15 15 15

KIDNEYS
HEAN 3.203 86 3.338 3.357
s.D. 0.3994 t..J59 0.4671 0.3229
N 15 15 1S 15

LUNGS

MEAN 1. .2 1.532 1.572 1,522
5.D. 0.0.29 0.13)- n.xn07 0.1042
N 14 1s s 15

T 'IC REGION
LA 0.343 6.338 0.° J.2922*
S.D. 0.0522 0.1064 0. 0.0577
N 15 15 15

.2IDIDYMIDES
MEAN 1.319 1.236 1.253
5.D. 0.1269 0.1848 0. 3 0.1000
N 15 15 L5 15
TESTES
MEAR 3.430 3.272 3.311 3.1383
s.D. 0.319z 0.48461 D.1552 0.:7 "
N 15 15 15 ..

*+ Significantly different frcm control group (p < .0l)
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TABLE 2
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVEL".PMENTAL TOXICITY STUDY IN cp® RATS
SUMMARY OF ORGAN WEIGHTS AS % OF FINAL BODY WEIGHT
ANIMALS SACHIFICED AT WEEX ?
_ ~0 ADULT MALES X
GROUP: PPH 0 150 750 1500
LIVER
- HEAN 2,528 2.543 2.563 2.591
. 5.0, 0.1945 0.1392 0.1667 0.1668
" N 15 15 15 1%
{ KIDNL. S
MEALH 0.70¢ 0.7:. n.7'7 0.780**
LG, r.0662 0.0891 0.9857 0.0n513
] 17 15 1] 15
LUNGS
MEAN 0,341 0.357 .ans U, 354
§.D. 0,029%2 0.0206 0,0264 0.n244
N 14 15 14 15
THYMIC REGION
MEAR 0.077 0.079 0.07¢ 0.060
S.D. 0.0L35 0.0248 0.0208 0.0140
N 15 15 : 15 1%
EFT" "DYMIDES
N, L n.°%4 0.268 0.285 G.293
S.G. 0.::493 0.0422 0.0246 0.0365
‘ N 15 15 15 15
- TESTES
MEARN 0.74%- 0.762 0.74% 0,785
5.D. 0.067- 0.1126 0.0: 0.0810
N 15 15 L5 :
*%* Significantly Ai1ff. nt from crntrol group < ,01)
R
. %
.
|
RS
5
=
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TABLE 3
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPHENTAL TOXICITY STUDY 1IN CD. RATS
SUMMARY OF ORGCAN WEIGHTS (GRAMS)
F0 ADULT FEMALES
SROUP: PPH 0 150 750 1500
FINAL BODY WEIGH
MEAN 296.4 295.4 2BB.4 283.6
s.D, 23.29 19.59 15.. 12.49%
R 15 15 15 15
LIVFR ‘
MEAN 12.980 12,995 12.589% 12.336
5.D. 1.4850 1.5997 1.0985 1.1210
N 15 15 15 15
KIDNEYS
MEAN 1.991 1.973 2.040 1.968
5.D. 0.1760 0.2125 0.1821 0.1388
N 15 15 15 15
LUNGS
MEANK 1.219 1.313 ..191 1.217
5.0 0.0502 0.26131 L.0E23 L1113
N 15 15 1% 15
THYMIC REGION
HIAM 0.240 0.2256 0.189 0.214
5.D. 0.0626 0.0437 0.0533 0.0620
N 15 15 15 15

tone significantly 4ifferent from coatrol group

03/12/93 v2.10
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THELE 4§
PROPIONALDEHYIZE: COMBINED REFEATED-EYPGSURE ArD REPRODUCTIVE/
DEVELOPMENTAL TOXICITY STUDY IN cD® RATS
SUMAART OF ORGAN WIIGHTS AS % OF FIRAL BODY WEIGHT
" FO ADULT FEMALES
GROUF: PPM 0 150 750 1500 ’
- LIVER
: MEAY £.31 4.393 €364 4.347
5.0, 0,3472 0.3961 0.2909 0.3140
N 15 1$ 15 15
KIDNEYS
MEAY 2.674 0.669 n.708 0.655
$.D. 0.0641 0.0703 0.0627 5.0% .
R 15 15 15 b
LUASS
MEAN 0.414 0.445 0.414 0.429
S.D. 0.0357 0.082% 0.02%0 0.r351
N 15 15 15 15
THYMIC REGION
MERN 0.082 0.076 0.0€6 0.076
£.D. 0.0224 0.0164 0.0184 0.0227
N 1s 15 1t 15

None significantly different from contrel group
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Q TAELE &
. PROPIOKALDEHYDE: CUMBINED REPEATED~EAPOSURE AND REPRODUCTIVE/
. SEVELOPMENTAL TOXICITY STUDT Ik CD® RATS
! SUMMARY OF NECROPSY OBSFRVATIONS
ENIMALS SATRIFICED AT WEEY. 7
FC ADULT MALES
i
A GROUP: 1 2 3 4
NUMBER OF ANIMALS IN DCSE GROUP : 15 18 15 15
. KUMBER OF ANIMALS SACRIPICED 15 i5 15 15
. STOMACH
i CONTENTS ABNORMAL 3 0 0 0
gﬁ LIvER
- CULOR CHANGE, FOCAL “ULTIFCLAL 2 o 1 2
SIZE DECREASE i . 0 0
v coroy
. ~ARASITE 1 0 0 0
SKIN
- SHAPE/CONTOUR CHRNGE 5 4 7 2
- ALCPECIA 0 h} 0 1
SPLEEN
FCCEZSA X L 0 0 o
LYMPH ND, _-MAN
SIZE INCREASE 7 3 9 2
COLCR CHANGE, EOCAL/MULTIFCCAL 2 1 5 2
COLOR CHANGE, DIFFUSE 1 3 v 3
THYMIC REGION
COLOR CHANGE, FOCAL/MULTIFOCAL 2 4 1 4
€- -~ DECREASE 0 1 o 0
TESTE
i- SIZE DE- 0 1 0 0
. cor3TITEN 0 C - 1
: EPIDIDYMILLS
. NODULE 2 v c
R LU3S ,
. COLOR CHANG:-, FOCAL/MULTIFOCAL 5 2 8 6
KIDNEYS
“ILATED DELVIS " 0 0
R
% CRGUP LEGENT: 1 is O PPM, 2 is 150 PPM, 3 s 750 PPM, 4 is .500 PPM

03/12/93 v1.05
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TIBLE 6
ProFIONALLENTOE: T CHBINED EEPEATED-EXPOSURE A¥D REPROUDUCTIVE/
DEVELOPMENTAL T0X:CITY STUDY IK CO® R#TS
SUMMARY OF KECFSPSY OBSERVATIONS

3 ADULT EFMRLES

21}

GROUP: i 2 3 4

WHEER OF ANIMALS IN DOSE GROUZ 15
NUMZER OF ANIFALS SACFIFICED 15

(o)

[V.XV,]
-
N
.

STOMAH
ULCEFATED
CONTENTS AERNAMAL

_IVER
COLCA CHANGE, DIFFUSE 0

coLon
“ASEQUS

ADREXN~AL GL
CoLOR CHANGCE, FUCAL/MULLIFCTAL : -
COLOR CHANGE, DIFFUSE Y
SIZE INCREASE 1

O
o

[

SETN

CRUST/SCAB/SCALE 32 1 0 <
SURFACE CHEANGE 0 1 4 0
ALOPECIA N 0 1 1

SFLEEN
SITE INIREASE -
SHAPZ/CONTOUR CHANGE z

‘ LYHPE KD, I-MAN
SIZE INCREASE 6 4 0
£OLOP CHENGE, FOC:L/MULTIFOCAL 0 o

o
DO
Qo

-nN
o

LYMPE ND, MED
COLOR CHANGE, DIFFUSE 0 1 0 9

THIMIT REGIUN
SIZE DECREASE

LAl

aom
o

LURGS
COLOR CHRNGE, DIFFUSE 2
COLOR CHANGE, “OTAL/MULTIFOCAL 1

"o
oo
o

KIDKEYS
DILATED PELVIS

URETER

DILATATION/DISTENTION 1 ] 0 0

GROUP LEGEND: 1 is 0 PPM, 2 iz 150 PPM, 3 is 750 PPM. 4 i3 1500 Fem

-

-~ 03/12/93 v1.05 Page B5 of 366
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TABLE 7
. PROPIONALDEHYDE: COMBINED REPEATED-EYPOSURE AND REPRODUCTIVE
DEVELGPMENTAL TOXICITY STUDY IK CD® RATS:
SUMMARY OF MICROSCOPIC DIARGROSZS BY GRADE
RNIMALS SACRIFICED AT WEEK 7
FO FIULT MALET
GELUP: 1 2 3 5
KUMBER GF RNIMALS IN DOZE GROUP - 15 15 15
KUMBER OF ANIMALS SACRIFICED ) 15 15 15 ]
HEART
TOTAL NUMBER EXAMINED 15 0 ] 1s
EXAMINED, UKREMAFKABLE ) 15 - - 15
STOMACH
TOTAL KUMBER EXAMINED 3 0 0 0
EXAMINED, UNREMARKABLE 3 - - -
LIVER
TOTAL NUMEER EYAMINED 15 0 ]
TAFMINED, UNREMARKABLE L4 - - i
LIPOSTOMATA - - - 3
PFESENT 1 - ~ o
ADRENAL GL
TOTAL YWJMBER EXAMINED 15 0 4] 15
EXAMINED, UNAEMARKASLE 14 - - 14
‘ CORTICAL C¥LL VACUOLIZATIOR 1 - - 1
i )3 - - [
MODEFRATE 0 - - 1
SKIN
TOTAL KUMBER EXAMINED 5 c 0 3
EXAMINED, UNREMARKAEZLE 0 - - 1
RYPERKERATOSIS . 3 - - 1
ML DERATE 3 - - )
" RKED ¢ - - 1
EFIDERHIGIS 1 - - 1
HODEFATE a - - 1
MARY ED ‘ 1 - - L/
7:0r LEGEND: 1 is 0 2pM, 2 i: 150 PPM, is 750 24, 4 i- 1500 PPM
Lone significantly differant from control . -oun
i
I
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TABLE 7 (Continued)
TTMZINTL BEFE:TEL-EYPOSURE AND REPRODUCTIVE/
JELGEAENTAT TOnICITY STUTY Th 2t ® it
SUMMARY OF MICROZCOPIC DIAGNOSES =¥ GRAZE
ANIMRLS SACRIFICED AT WEEK 7
FO ADULT MALES
GROUP: 1 2 3 4
NUMZET LF ANIMALS [N L..Z GRLLr e p 15 15
NUMBER SF RNIMALS SRCRIFICED - _L bt T <
SKIN (CONTINUED)}
POLLICULITIS 4 ~ - 0
MODER:T T 2 - - 0
MARKED 2 - - 0
DR MrL PIBROSIS 1 - - 0
KOIDERATE 1 - - ]
SPLEEN
TOTAL WUMBER EXAMINED 15 3 ] 15
LYAHINES . JNREMARKABLE 14 - 15
:rTZSSORY SPLEEN 1 - ; 0
5 ool 1 - - 0
TTMEH YD, S5-0
TUTAL NIME 7 " Q 5
ELRMINED, L 1
HEMCRRHAGE 2 - - 3
MILD 1 - 1
MODERATE 1 - - 1
MER¥ED 8 - - L
" LYMPEOID EYPERPLASIA 7 - - 3
MODERATE 3 - - 2
MARKED 4 - - 1
PLASMACYTOSIS 6 - - 3
MILD 1 - - 1
MODERATE 1 - - 1
MARKET 3 - - 1
SEVEE 1 - - 0
THYMT  REGION
TLEAL NUMBER EXAMINED -5 0 15
TRAMINED, UNREMARFABLE 1. - - 14

CROUP L° 4D: ! - 0 =PH, 2 i= -I7 PPM, 3 Is 757 PPH, 4 is 1500 PEH

Hone significant v different from cont™ . group

03/12/93 v3.04 Page 87 of 366
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THKBLE 7 (<ontlinued)
PFOPION;.LDEFYCE: COMBINED REFZATED-EVF.SURE AND REPRODUCTIVE/
T ... ZLOPMENTAL TOXICITY ST°DY IN cp® RATS
SUMMARY OF MICROSCOPIC DI~GNOSES BY GRADE
AANIMALS ~ED RT WEEr 7
GROUP: 1 z 3 4
NUMBER OF ANIMALS In DOSE GRCUP 15 15 15 15
NUMBER OF ANIMALS SACRIZICED 15 15 i 15
THYWIC BREGIOH (CTONTIHUED
HYMORRHAGE 2 - - 1
MODEFATE 2 - - L
BRAIN
TOTAL NUMZER EXAMINED 13 0 2 15
EXAMINED, UNREMARKABLE 15 - - 15
T...IES
IOTAL MUMS EXAMINED 15 0 o] 15
EXAMINED, UNREMARKABLE L4 - - 14
SEMINIPENIOUS TUBULE ATROPHY 1 - - 1
MEARKED 1 - - 0
SEVERE 0 - - 1
EPIZIDYMIDES
TOTAL KUMBER ZIXA! _LET 15 0 0 15
EYrTNED, UNREIMARKAELZ 14 - - 3
CPETM CRANILOMA 1 - J
MARKED 1 - - g
cIMINAL VESICLE
TOTAL NUMBER EXAMINED 15 o] [¢] 15
EXAMINED, URNREMARK!SLE 15 - - 15
HhSAL CAVITY
TOTAL WUMBER EXAMINED 15 15 15 15
EXAMINED, UNREMARKABLE 15 3 [¢] 9
RHINITIS 0 o] Fre L4y
MINIMAL 0 0 1 3
MilD Q 0 5 7
MOLDERATZ 0 o} L *
SROUP LEGEND: 1 . PPH, 2 is 150 PPM, 3 in 750 i, is ..10 PPHA

L3 )

Signific .cly different from control group (p < .F

03/12/93 v3.04
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TRELE 7 {(Contlnued)
FROPTONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
CEVELOPMENTAL TOXICITY uSTUDY TN CD® RATS
SUMMARY OF MICROSCOPIC DIAGHOSES PY CFiLE
ANIMALS SACRIFT .2 AT WEEK 7
FO ADULT MALES
GROUP: 1 2 3 4
NUMBER OF ANIMALS It DOSE GROUP 15 15 15
NUMBER OF ANIMALS SACRIFICED ia 15 1y 15
MASAL CAVITY (CONTINUED)
SQUAKOUS METAPLASIA 0 0 b 2
MILD 0 0 1 ]
MODERAT ] 0 0 2
ATROPHY, OLFACTORY EPITHPT™ IUM 0 2 10%e 1589
MINIMAL 0 2 1 0
MILD n 0 6 1
MODERATE G 0 3 8
MARKED ] 0 0 6
VACUOLIZATION OF QLFACT T EPITHELIUM 0 1288 14*e 2
MINIMAL 0 . 2 0
MILD 0 4 3 0
MODERATE 0 2 2 2
MARKED ] - 7 2
LARYNY
TOT:™ 'T"/MBER EXRMINED 195 0 0 15
BV =D, UNREMARKABLE 15 - - 15
TRACHER
TOTAL NUMEER EXAMINZD : 0 0 15
EXAMT'NED, UNAZMARKASLE L - - 15
LUNGS
TOTAL NUMEER EXAMI 15 0 o 15
EXAMINED, UNREMAR. L4 - - 15
ALVEOLAT . TITOSTS 1 - - 0
” - - 0
KIDNEYC
TOTAL NUMEER EXAMINED 15 c g 15
EYXAMINED, UNREMARKABLE 12 - - 13

GROUP LEG:ND: L Ls O PPM, 2 i3 150 PPM, 3 i~ 750 PEM, 4 i- 1500 PFM

** Significantly diffrrent from control group (p < .01)
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TABLE 7 {Continued)
PROPIONALDEHYDE: COMBINED REPERTZD-EXPOSURE AND REPRODUCTIVE/

. DEVELOPMENTAL TOXICITY STUDY 1IN cp® RATS
SUMMARY OF MICROSCOPIC DIRGKOSES BY GRADE

ANIMALS SACRIFICED AT WEEX 7
FO ADULT MALES

GROUT:

NUMBER OF ANIMALS IN DOSE GROUF
NUMBER #* ANIMALS SACRIFICED

KIDNEYS (CONTINUED)
REPRRITIS, INTERSTITLIAL

MILD

TUBULAR BASOPHILIA 3 - - 2
MILD 1 - 0
MCOUZHATE L - - 2
MARKED 1 - - 0

GRAYMP LEFASYD: 1 ig O PPM, 2 is 150G EPM, 3 is 75C PPM, 4 is L1500 EPM

None .:flcantly different fror _oi ol gro.p

Jage 90 of 166
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TABLE B
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
SUMMARY OF MICROSCOPIC DIAGNOSES BY GRADE

FO ADULT FEMALES

GROUP:

NUMBER OF ANIMALS IN DQSE GROUP
NUMBER OF ANIMALS SACRIFICED

HERRT
TOTAL NUMBER EXAMINED
EXAMINED, UNREMARKABLE

STOMACH
TOTAL NUMBER EXAMINED
EXAMINED, UNREMARKFAT..

LIVER
TOTAL NUMBER EXAMINED
EXAMINED, UNREMARKABLE

ADRENAL GL
TOTAL HUMEER EXAMINED
EXAMINED, UNREMARKABLE
MTHEILALIZATION
MiGKED
CORTIC..L CHLL Hirk. . nUPHY
MODET...E
SKIN

TOTAL NUMBER EXAMINED
EXAMINED, UNREM{MKKABLE

SPLYIN :
TOTAL NUMBER EXAMINED
EXAMINED, UNREMARKABLE

LYMPH ND, S-MAN
TOTAL WMIMBER EXAMINED

LYHPHOID HYPERPLASIA
MILD

MODERATE
HARKED

;GROUP LEGEND: 1 is O PPM, 2 is 150 PPM, 3 is 750 PP, 4 12 1500 PPM

Pone slgnificantly different f£rom contxol group
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TASLE 8 {Continued)
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOEMENTAL TOXICITY STUDY IN cD% RATS
° SUMMARY OF MICROSCOPIC DIAGNOSES BY GRADE
FO ADULT FEMALES
GROUP: 1 2 3 4
NUMBER OF ANIMALS IN DOSE GROUP 15 15 15 15
NUMBER OF ANIMALS SACRIFICED 15 15 15 15
LYMPH ND, S—-MAN (CONTINUED) )
PLASMACTTOSIS 6 - o
MARKED 5 - - -
SEVERE 1 - - -
THYMIC REGION
POTAL NUMBER EXAMINED 15 0 0 15
EXAMINED, UNREMARKABLE 15 - - 15
BRAIN
TOTAL NUMBER EXAMINED 15 0 0 15
EXAMINED, UNREMARKABLE 15 - - 15
OVARIES
TOTAL NUMBER EXAMINED 15 0 0 15
EXAMINED, UNREMARKABLE 15 - - 15
NASAL CAVISY
TOTAL NUMBER EXAMINED 15 15 15 15
. EXAMINED, UNREMARKABLE 15 9 0 0
RHIRITIS 0 1 & i
MINIMAL o 1 0 o
MILD 0 0 6 1
ATROPET, OLPACTCRY EPITHELIUM (] 0 2 1w
MINIMAL ¢ 0 1 0
MILD o 0 1 0
MODERATE - ] 0 0 6
MARKED 0 0 0 9
MKCROS1S OF OLFACTORY EPITHELTIUM ] 0 o 1
MODERATE 0 0 0 1

GROUP LEGENWD: 1 is 0 PPM, 2 is 150 PP¥, 3 is 750 PPM, 4 ia 1500 PPM

. - .: Significantly different from control group (p < .05)
. Significantly different from control group (p < .01)
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TABLE 8 (Continued)
PROPIONALDEHYDE: COCMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
. DEVELOPMENTAL TOGXICITY STUDY IN CD® RATS
‘ SUMMARY JF MICROSCOPIC DIAGNOSES BY GRADE

FJ ADULT FEMALES

GROUP: 1 2 3 4

NUMBER OF ANIMALS IN DOSE GROUP 15 15 15 15
NUMBER OF ANIMALS SACRIFICED 15 15 15 15

NASAL CAVITY (CONTINUED)

VACIOLIZATION OF OLFPACTORY EPITHRELIUM

0 15en 15ee g
KINIMAL 0 8 0 0
HILD 0 7 7 0
JICDERATE 0 0 8 0

ol

LARYNX ' ¥
'ro‘rm;J'Nmmzn EXAMINED 15 0 0 15
EXAMINED, UNREMARKAMLE 15 - - 15

TRACHI:A

TOTisl NUMBER EXAMINED 15 0 0 15
EXAMINED, UNREMARKABLE 15 - - 15

LUNGS
TOTAL NUMBER EXAMINED 15 0 0 15
EXAMINED, UNREMARKAL.E 14 - - 14
ALVEOLAR HISTIOCYTOSIS 0 - - 1

o MILD 0 - - 1

R PERIVASCULAR INFILTRATE(S)

[
}
1

MINIMAL
HILD

1
)
O

"PREUMONITIS, INTERSTITIAL

MILD

o o (=N 4
!
t

Lo

KIDNEYS
TOTAL NUMBER EXAMINED 15 0 0 15
EXAMINED, UNREMARKABLE n 11 - - 12

EYDRONEPHROSIS 1 - - 0
MARKED : ' 1 -

GROUP LEGEND: 1 is O PPM, 2 is 150 PPM, 3 1z 750 PPM, 4 is 1500 PPM

b Sigaificantly different from control group (p < .01)

. |
- o
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TABLE B (Contlnued)
PROPIORALDZHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
SUMMARY OF MICROSCOPIC DIAGNOSES BY GRADE
FO ADULT FEMALES
GROUP: 1 2 3 4
NUMBER OF ANIMALS IN DOSE GROVP 15 15 15 15
NUMBER OF ANIMALS SACRIFICED 15 15 15 15
KIDNEYS (CONTINUED)
MDIERALIZATION 2 - - 3
MINIMAL 0 - - 1
MILD 1 - - i
MODERATE 1 - - 1
MEPHERITIS, DFTERSTITIAL 2 - - 0
MILD 1 - B 0
MODERATE 1 - L 0
TUBULAR BASOPHILIA 2 - - 0
MINIMAL 1 - - 0
MILD 1 - - 0
URETER
TOTAL NUMBER EXAMINED 1 0 0 0
EXAMINED, UNREMARKABLE 1 - - -
. GROUP LEGEND: 1 is O PPM, 2 is 150 PPM, 3 is 750 PPM, 4 is 1500 PPM

None significantly dlfferent from control group
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Propionaldehfﬂe: Combined Repeated-Exposure and Reproductive/
Developmental Toxicity Study in CD® Rats

. Clinical Pathvlogy Report
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SUMMARY

Male CD® rats were exposed to propionaldehyde (0, 150, 750, or 1500 ppm) by
vapor inhalation for 6 hours/day, 7 days/week during a 2-week premating phuse,
& l4-day mating phase, and coatinuing for a total ¢f 52 exposures. Blood
szmples were collected for clinical pathology evaluation at sacrifice

(Week 7).

Male rats in the 1500 ppm groun had an increase in total erythrcecyte count
with an increase in hemoglobin and hematocrit values indicating a possible
slight dehydration effect. Monocytes were increased in male rats in the 1500
ppm group, indicating some irritation. No exposure~-related differences in
clinical chemistry determinations were observed in male animals from any
exposure group.

MATERIALS AND MZTBODS

In this study, male CD® rats were exposed tc propionaldehyde by vapor
inhalation for 6 hours/day., 7 days/week for a total of 52 exposures., Target
concentrations were 0 (control), 150, 750, and 1500 ppm.

Blood samples for all clinical pathology analyses were collected by
retroorbital bleeding from methoxyflurane anesthetized rats at sacrifice. All
rats were fasted prior to bleeding. All analyses were performed in a
predetermined random order.

Bematology

Approximately 2.0 ml of blood was collected into blood collection tubes
containing EDTA as an anticoagulant for the hematologic determinations.

The following hematologic parameters were measured or calculated: leukocyte
count, erythrccyte count, hemoglobin, hematocrit, mean corpuscular volume
(MCV}, mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin
concentration (MCHC). and platelet count. These heratologic analyses were
performed on an ABX MINOS™ VET (ABX, Inc., France)} on the day of the sample
collection. Commezcially available gquality control samples (Minitrol™, Roche
Diagnostic Systems, Inc., Nutley, NJ) were analyzed prior to the animal
samples. Blood smears for differential leukocyte counts were prepared and
evaluated for all animals. 3

Serum Clinical Chemistry

Approximately 2.0 ml of blood was collected into blcod collection tubes
without anticoagulant €for serum chemistry analysis.
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The following clinical chemistry analyses were performed:

1. glucose 8. gamma glutamyl transferase (GGT)
Z. urea nitrogen 9, calcium

3. creatinine 10. phosphorus

4. total protein 11, sodium

5. total bilirubin 12. potassium .

6. aspartate aminotransferase (AST) 13. chlori.de A
7. alanine aminotransferase (ALT) ) J

The Monarch™ 2000 Chemistry System (Instrumentation Laboratory, Lexington,
MA) was used to analyze serum concentrations of glucose, urea nitrogen,
creatinine, total protein, total bilirubin, AST, ALT, GGT, calcium,
phosphorus, sodium, potassium, and chlorjide. Serum controls (SeraChem® Levels
1l and 2, Instrumentation Laboratory, Lexington, MA) were assayed with each run
cf samples.

Data Analyses

The results of the clinical pathology analyses for continuous variables were
intercompared for the experimental groups and the contrcl group by use of
Levene's test for equality of variance, analysis of variance (aNOVA), and t-
tests. The t-tests were used when the F value from the ANOVA was significant.
When Levenz's test indicated similar variances, and the ANOVA was significant,
a pooled t-test was used for pairwise comparisons. When Levene's test
indicated heterogeneous variances, all groups were compared by an ANOVA for
unequal variances followed, when necessary, by a separate variance t-test for
pairwise comparison.

GGT and all) of the parameters of the leukocyte differential count, except
segmented neutrophlle and lymphocytes, were considered nonparametric data but
reported as means and standard deviations on the tables. These nonparametric
data were statistically evaluated using the Rruskal-Wallis test followed by
the Mann-Whitney U test when appropriate.

Bl]l statistical analyses were performed using BMDP Statistical Software
{Dixon, 1990). For all statistical tests the probability value of p < 0.05
{tvo-tailed) was used as the critical level of significance.

RESULTS AND DISCUSSION

All references of differences in group mean values in the following text refer
to comparisons of statistically significant differences between the treatment
group and the control group, unless otherwise noted. Repeated reference to
the control and the statistical significance will not be made in order to
simplify the text.

Hematology

The summary results of hematology determinations for male rats are presented
in Table 1. ‘The individual results for these animals are found in Appendix 7.
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A elight increase in total erythrocytes was observed in the 1500 ppm group. A
Blight increase in hemoglobin and Lhematocrit values, although not
statistically significant, was alro noted in male animals in the 1500 PpQ
group. These results suggest a possible dehydration effect. Monocytes were
increased in male rats in the 1500 ppm group, indicating some slight
irritation.

Clinical Chemistry

The summary results of serum clinical chenistry determinations for male rats
are presented in Table 2. The individual results for these animals are found
in Appendix 7.

No exposure-related differences in clinical chemistry determinations were
Observed in male animals from any exposure group.

CONCLOUSION

A slight increase in total erythrocytes was observed in the 1500 ppm group
indicating a possible slight dehydration effect of the exposure. Monocytes
were increased in male rats in the 1500 ppm group, indicating some irritation.
No exposure-related differences in clinical chemistry determinations were
observed in male animals from Any exposure group.

Clinical Pathologist: 12-46:<;égi .457 %257[22 ?Qé/%?

Douglas A. Neptun, B.S., CC{NRCC), MT(ASCP) " Date

REFERENCE

Dixon, W. J. BMDP Statistical Software. University of California Press,
Berkeley, CA, 1990.
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TABLE 1
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AKD REPRODUCTIVE/
DEVELOPMENTAL TOXICITY STUDY IN cD® pars
SIMMARY OF HEMATOLOGY
WEEK 7
FO MDULT MALES
GROUP: PPM 2 150 750 1500
ot
i ERY: ROCYTES (10%/41)
. MEAN 8.41 .50 8.36 8.78*
8.b. 0.274 0.305 G.378 0.365
H 10 10 10 10
HEMOGLOBIN (g/dl)
MEAN 16.7 17.1 16.7 17.4
s.D, 0.53 0.64 0.79 0.86
N 10 10 10 10
HEMATOCRIT (%}

; MEAN 4.1 4.8 44.0 45.5
8.D. 1.27 1.96 1.62 1.70
N N 10 it 10 10
X - 3
P MCV {(um”)

MEAN 52, 53. 53. 52.
5.D. 1.5 1.4 1.3 1.7
N 10 10 10 10
MCH {pg)
MEAN 19.8 20.1 20.0 19.8
8.D. 0.55 ¢.53 9.65 0.84
N 10 19 1 10
MCHC (g/d1)
MEAN 37.8 38,2 38.0 18.2
§.D. 0.80 0.93 0.67 0.76
N 10 10 10 10
PLATELETS (103/u1)
MEAN 745, 760, 733. 730.
8.0, 73.8 106.8 62.8 79.9
0 N 10 9 10 10
LEUROCYTES (103/p1)
MEAN 10.4 9.6 9.6 11.4
8.D, 1.73 2.21 2.68 3.31
N 10 10 10 10
SEGMENTED NEUTROPHILS (celle/ul)
MEAN 2658, 1636. 2682. 2294,
5.D, 1516.1 603.5 1340.7 1355.8
N 10 10 10 10
LYMPHOCYTES (cells,ul)
MEAN 7074. 73e1. §343. 8180,
8.D. 1266.0 2161.0 1596.7 2220.2
N 10 10 10 10
MONOCYTES (cells/ul)
MEAN 437. 389, £4n. 723,
8.b. 241.2 190.8 332.9 315.8
N 10 10 10 10

* BSignificantly different from control group (p < .05)
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TABLE 1 (continued)
PROPIONALDEHYDFE: COMBINED REPEATED-EXPOSURE AND nz?ncbucwxvz/
DEVELOPMENTAL TOXICITY STUDY IN ¢D® RATS
BUMMARY OF HEMATOLOGY
WEEK 7
PO ADULT MALES
GRCUP: PPH 0 150 750 15060
BASOPHILS (celils/ul)
MEAN . 0. 0. 0.
8.D, 0.0 0.0 0.0 0.0
N 10 10 10 10
EQOSTROPHILS (cells/ul)
MEAN 211, 174. 106. 164.
6.b, 142.2 13u.7 89. 89.8
N 10 10 1. 10
BANDED NEUTROPHILS (cells/pl)
MEAN 8. 0. 0. 0.
§.D, 0.0 0.0 0.0 0.0
! 10 10 10 10
LARGE MONOCYTES (cells/ul)
MEAN 0. 0. 0. 0.
8.D, 2.0 0.0 0.0 0.0
N 10 10 10 10
IFHATURE GRARULOCYTES {ells/ul)
0. 0. 0. 0.
d.n. G.0 0.0 0.0 0.0
N 10 10 10 10
IMMATURE ERYTEROCYTES (cells/ul)
MEAN 0. 0. 0. 0.
s.D. 0.0 0.0 0.0 0.0
] 10 10 10 10
NUCLEATED RECs (cells/1l00 WECs)
MEAN 0. 0. 0. 0.
5.D. 0.0 0.0 0.0 6.0
N 10 1¢ 10 10

None significantly different from control group

03/11/93 v2.10
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TABLE 2
PROPIOHALDYHYDE: COHBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
SUMMARY OF CLINICAL CHEMISTRY
WEEX 1

0 ADULT MALES

GROUP: PPH 0 150 740 1500

GLUCOSE (g/1)
MEAN

1.21 1.17 1.20 1.17
8.D. 6,109 0.147 0.110 0.086
N S+ 10 10 10 10
UREA NITROGER (mg/l)
MZAN 140. 163, 168. 154.
8.D. 17.6 20.3 21.9 17.3
N 10 10 10 10
CREATINIKE (mg/l)
MEAN . 7. 8. 7.
B.D. 0.7 0.7 1.1 0.9
Y 10 10 10 10

TOTAL FPROTEIN (g/1)
MEAN

67. 66. 67. €7.
8.0, 4.6 3.1 3.8 3.6
N 10 10 10 10
TOTAL BILTIRUBIN {mg/l)
MEAN 2. 2. 2. 2.
8.D. 0.0 0.0 c.0 0.3
N 10 : 10 10 10
CALCIUM (mg/1) ‘
MEAN 95. 35, 95. 97.
§.D. 2.2 3.5 1.3 2.1
N 10 10 10 10
INORGZNIC PHOSPHCRUS (mg/l)
MEAN 66. 63. 62. 64.
8.D. 4.9 5.0 4.6 8.4
o N 10 10 10 10
SODIUM (memol/1)
MEAN 142. 142. 14). 141.
8.0, 1.9 1.7 1.9 1.2
N 10 10 10 10
POTASSIUM (mmol/1)
MEAN 5.4 5.2 5.3 5.4
s.D. 0.41 0.50 0.28 0.35
N 10 10 10 10
CHLORIDE (mmol/l)
MEAN 110. 109. 108. 109,
8.0, 1.7 1.5 0.8 1.6
b 10 10 10 10
ASPARTATE AMINCTHANSFERASE (IU/L)
MEAN €8. 64. 76. 70.
8.b. 8.7 8.3 11,2 10.5
N 10 10 10 10
ALANINE AMINOTRANSPERASE (IU/1}
MEAN . 33, 33. 3z,
8.D. 4.1 3.5 6.0 6.9
N 10 10 10 10
Y-GLUTANYL TRANSFERASE (IU/1)
MEAN 4, 4, 4. 4,
8.b. 0.7 0.0 o.4 0.5
N 10 10 10 10

Hone significantly diffarent from control group
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Bbbreviaticns.

FG
FO
¥0

FO
Fo
FO

Aduit
Adult
Acult

Adult
Adult
Adult

Males
Males
Males

Females
Females
Femzles

LIST OF TRBLES
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-Individuyal Clinical Observations.....
“Ingividual Body Weight (Grams).

—Individual Food Consumption

(Grams/Animal/Day}.eeeennneen..

-Individual Body Weight (Grame)

-Individual Food Consumption
(Grams/Animal/Day).eeenn...
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Abbreviaticns for the locations of tlinical sigrs appear in parentheces rext to “he clinical
cigns in the following tables.

PACPIONALCERYDE:

TARELE )

FERC feport
Rppendix 4

F-Te 3

COMEINED FEPEATEL -EXPOSURE AYD PEPFODUCTIVE/
DEVELCPMENTAL TOYICITY STUDY IN CD¥ RATS

EEEREVIATIONS

INDIVIDUAL AKIMAL DATA:

The number

IN-LIFE

that clinical sign for that location was entered into the computer for thav gnimal during the

course of the study.

clinical signs that may appear in this appendir,

IRL
INR
LAL
LFB
LFL
LFR

AEDOMEN
ANUS
RXILLA-EOTH
AXILLA-LEFT
AXILLA-RIGHY
BACK

ENTIRE BCDY
CHEST
EAR-2CTH
EAR-LEET
EAR-RIGHT
EYELID-EOTH
EYELID-LEFT
EYELID-RIGHT
EYF-BOTH
EYE-LEFT
EYE-RIGHT
FACE

AENITAL

HERD

HIP-BOTH
HIP-LEFT
HIP-RIGHT
INGUINAL-EOTH
INGUENAL-LEFT
INGUINAL-RIGHT
LEGS-RLL
LEG-FORE-BOTH
LEG-FORE-LEF?
LEG-FORE-RIGHT
LEG-HIND-BOTH

PNS
SCR
SDB
SDL
SDR
SHB
SHL
EHR
ThL
TEE
TRA
TSB
TSL
TSR
VAG

LEG~HIND-LEFT
LES-HIND-RIGKT
LOCATICY NOT SPECIFIED

1 MOUTH

WULTIPLE AREAS,Nog”

¢ NECK

wGSE

PAWS-ALL
PAW~FORE-EQTH
PLA-FCRE~LEFT
PRW-FORE-RIGHT
PH#-HIND-BOTH
PAW~HIND-LEFT
PAW~HIND-RIGHT
PENIS

SCROTUM
SIDE-BOTH
SIDE~-EFT
SIDE-RIGHT
SHOULDER-BOTH
SHOULDER ~LEFT
SHOULDER-RIGHT
TAIL

TEETH
TREATMENT AREA
TESTIS-BOTH
TESTIS-LEFT
TESTIS-RIGHT
VAGINA

*lNos NOT QIEERWISE SFECIFIED

Page 105 of 366

The following is a list of three letter abbreviations fcr locations of

inclucad with the abbreviaticn is the rumber ¢f times

e

-



BRRC Report 91U0086

Appendix 4
Page 4
e TABLE 1 (Contlnued)
PROFIQNALDEHYPE: COMBINED REPEATED-EXPOSURE AND REPRCDUCTIVE/

DEVELCPMENTAL TOXICITY STUDY IN CD® RATS
ABBREVIATIONS
INDIVIDUAL ANIMAL DATA: IN-LIFE

The following is a lizt of abbreviations or words that may appear in this appendix in reference
to individual body welght or food consumption value..

r/s ‘= indicates that the animal was remcved from the consumption period due to spillage.
. r/e = indicates that the.animal was removed from the consumption period due to excreta in the
o feeder
> . I3
| P
- r/o = lndicavw. that the animal-was removed from the consumption period for reasons specified

in the raw data.

r/dead = indicates that the animal was removed from the consumption period because it died or was
© sacrificed during the period iw which this abbreviztion appears.

dead = indicates that the animal died prior to the peried in which this word appears.
S sacr = indicates that the animal was a scheduled nacrifice prior to the period in which this
. abbreviation appears. '
a = combined interval value 'removed due to removal of at least one indivlidual interval value

(see individual interval footnotes).
no bwt = no body weights were collected because the animal was in gJestation.

r = data not collected during mating periad.

a1
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Propionaldehyde: Combined Repeated-Exposure and Reproductive/
Developmental Toxicity Study in CD® Rats

Reproductive Parameters

(35 Pages)
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TABLE 1 -
PROPIONALCEHYDE: COMBINED REPEATES-EXPOSURE AND REEHODUCTIVE/
DEVELOFMENTAL 7OXICITY STUDY IN CD® RATS

REPRUODUCTIVE PARAMETERS

The foliowling is a list of abbraviations or words that may appear in this appendix in reference
to individual food consumption vaiues.

I,s indicates that the animal was removed from the consumption period due to spilizge.

r/e indicates that the animal wzs removed from the consumption period due to excreta in the
feedar

£/ indicates thst the animal was ramoved from the consumption period for reasons specified
ln the raw data.

r/dead indicates that the animal was removed from the consumpticn perlod because it dled or was
sacrificed during the pericd in which this abbreviatlon appears. '

/1 indicates that the data ls not included because there were nc live pups left in litter. v

c/e indicates that the animal was removed from the consumprion pericd due to excessive
bedding in the feeder.

dead indicates that the animal died prior to the perled in which this word appears.

sacr indicates that the animal wes a scheduled sacrifice prior to the peried in which this
abbreviation appears.

‘a = Comblined interval value removed duz to removal of at least one individual interval value

(see individual interval footnotes).
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TABLE 7

COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN CDp® RraTe

INDIVIDUAL PUP BODY WEIGHT (GRAMS) PER LITTER
F1. PUPS GROUP:

PROPYONALDEHYDE:

0

LACTATION DAY:
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PROPIONALDEHYDE:

TABLE 1

DEVELOPMENTAL TOXICITY STUDY IN cp® RATS

NECROPSY PROTOCOL

FO ARULT MALES

BRRC Report 91U0086

Appendix 6
Page 3

COMBINED REPEATED-EXPOUSURE AND REPRODUCTIVE/

The following tlssues were examined at necropsy with no significant lesions chaerved unless
specified on Individual animal page;

TOTAL BODY ADIPUSE TISSUE MESENTERY/OM'TUM  FERITONEUM PERITONEAL CAV
PLEURA THORACIC CAV HEART PERICARDIAL CAV AORTA
VASCULATURE SALIVARY GL ORAL/PHARYNGEAL TONGUE ESOPHAGUS
STOMACH LIVER PANCREAS DUODENUM JEJURUM

. ILEUM CacuM COLON RECTUM ANUS

i PITUITARY THYRQID GL PARATHYROID GL ADRENAL GL SKIN

“ guBCuyTIS HERD EARS NARES/NOSE MAMMARY GL
PAWS/FEET TAIL SPLEEN LYMPH ND, S=-MAN LYMPH ND. MED
LYMPH ND, MES THYMIC REGION BORE/JOINT BONE, STERNUM BONE, FEMUR
BONE, VERTEBRA SKELETAL MUSCLE DIAPHRAGH BRAIN SPINAL CORD
NERVE, SCIATIC EYE HARDERIAN GL LACRIMAL GL TESTES
EPIDIDYMIDES VASA DETERENTIA SEMINAL VESICLE COAGULATING GIL PROSTATE

> PENIS LARYRYX TRACHEA LUNGS KIDNEYS
URETER URINARY BLADDER URETHRA

The follovwing organs vere welghsd at necropsy:

LIVER THYMIC REGION TESTES EPIDIDYMIDES LUNGS
RIDNEYS

The microscople procedures used in this study are described in the methods section of the text.

Micro dlagnosis grade codes:

1=MINIMARL, 2<MILD, 3SMODERATE, #=MARKED, 5=SEVERE, P=PRESENT
Micro diagnosis distribution cides:

{ )=FOCAL, ({ ))=MULTIFOCAL, NO PARENTHESES=DIFFUSE

Micro dlagnosls preflx ceodes:
# = NEOPLASM, B = BENIGN, M = MALIGNANT, @PMN = PRE-NEOPLASTIC

MICRO+ lndicates histoleglic confirmation of preceding gross diagnosis., i
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TABLE 2
PRCPIONALDEHYDE: COMBINED REPEATED~EXPOSURE AND REPRODUCITIVE/

. DEVELOBMENTAL TOXICITY STUDY IN CD® RATS
INDIVIDUAL NECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNOSES
FO ADULT

CROUP: 0 °PM MALE

ANTMAL 28200 27-PEB-92 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G REL. SKIN
LIVER 10.602 2.794 GROSS: SHAPE/CONTOUR CHANGE
KIDNEYS 2.905 0.768 PUNCTATE RED AREAS ON TAIL
LUNGS 1.557 0.410 MICRO+ (4) FOLLICULITIS
THYMIC REGIOH 0.266 0.070 MICRO: 3 HYPERKERATQOSIS
EPIDIDYMIDES 1.382 0.364 THE FOLLOWING TISSUES WERE MICROSCOPICALLY NORMAL:
TESTES 3.385 0.892 HEART LIVER ADRENAL GL
TERMINAL BODY WT. 379.5 SPLEEN THYMIC REGIOH BRAIN
TESTES EPIDIDYMIDES SEMINAL VESICLE
NASAL CAVITY LARYNX TRACHEA
LUNGS KIDNEYS

ANTMAL 28171 27-FEB-932 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS.(G) REL., LYMPH ND, S~MAN

LIVER 12.664 2.791 GROSS: SIZE INCREASE

KIDNEYS 3.247 0.716 SLIGHT

LUNGS 1.575 0,347 MICROt 23 LYMPHOID HYPERPLASIA

THYMIC REGION 0.399 0.068 MICRO: k| PLASMACYTOSIS

EEIDIDYMIDES 1.186 0.261 KIDNEYS

TESTES 3.487 0.769 MICRO: (4) TUBULAR BASOPHILIA

TERMINAL BODY WT. 453.7 THE FOLLOWING TISSUES WERE MICROSCOPICALLY HORMAL:
HEART LIVER ADRENAL GL
SPLEEN THYMIC REGION BRAIN
TESTES EPIDIDYMIDES SEMINAL VESICLE
NASAL CAVITY LARYNX TRACHERA
LUNGS

AHTMAL 28156 27-FEB-92 STUDY DAY S2
TYPE OF DFATH: SCHEDULED SACRIFICE
ORCGAN WEIGHT ABS. (G REL. LUNGS
LIVER 11.486 2.451 GROSS! COLOR CHANGE, FOCAL/MULTIFOCAL
KIDNEYS 3.030 0.647 ALL LOBES 1MM RED FOCAL AREARS
LUNGS 1.437 0.307 SCATTERED THRQUGHQUT
THYMIC REGION 0.321 0.069 MICRO: EXAMINED - NO SIGNIPICANT LESYIONS
EPIDIDYMIDES 1.244 0.265 THE FOLLOWING TISSUES WERE MICROECOPICALLY HORMAL:
TESTES 3.381 0.722 HEART LIVER ADRENAL GL
TERMINAL BODY WT. 468.6 SPLEEN THYMIC REGIQN BRAIN
TESTES EPIDIDYMIDES SEMINAL VESICLE
NASAL CAVITY LARYNX TPACHEA
LUNGS RIDNEYS

ANTMAL 28173 27-PEB-92 STUDY DAY 52

TYPE NF DEATH: SCHEDULED SACRIFICE

ORGAN WEIGHT ABS.(G) REL. EKIN

LIVER 9.817 2,391 GROSS: SHAPE/CONTOUR CHANGE

KIDNEYS 3.142 0.765 TWO 1X1 MM RAISED AREAS

LUNGS 1,395 G.340 MICROt 4  FOLLICULITIS

THYMIC REGION 0.346 0.064 SUPPURATIVE INFLAMMATION WITH BROKEN
EPIDIDYMIDES 1.197 0.292 HAIR SHAFTS

TESTES 3.100 0.755 LYMPH ND, S-MAR

See necropsy protocol page for list of tlssues examined grossly and for explanation of grades.

)
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PROPIONALDEHYDE:
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COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMZNTAL TOXICITY STUDY IN co® RATS

INDIVIDUAL NECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNOSES

FO ADULY

GROUP: 0 PPM MALE

ANTMAL 28173 (CONTINUED)

‘PERMINAL BODY WT, 4:0.5 GROSS:
MICRO+

MICRO:

4
3

HEART
SPLEEN
TESTES
NASAL CAVITY

SIZE INCREASE
ONE NODE,
PLASMACYTOSIS

L2X12X7 MM

LYMPHOID BYPERPLASIA
THE FOLLOWING TISSUES WERE MICROSCOPICALLY NORMAL:

LIVER
THYMIC REGIO
EPIDIDYMIDES
LARYNX

ADRERAL GL
ERAIN

SEMINAL VESICLE
TRACHEA

H

LUNGS KIDNEYS

ANTMAL 28191 27-FEB-92

TYPE OF DEATH: SCREDULED SACRIFICE
ORGAN WEIGHT ABS. (G] REL,
LIVER 9.549 2.385
KIDMEYS 2,965 0.741
LUNGS 1.541 0.385
THYMIC REGION 0.348 0.087
EPIDIDYMIDES 1.688 c.422
TESTES 3.240 0.899
TERMINAL EODY WT. 400.3

STUDY DAY §2
STOMACH
GGROSS: CORTENTS ABNORMAL
CONTAINS BRIGHT YELLOW FLUID
EPIDIDYMIDES
GROSS1: NODULE
YELLOW, G6X6X4M¥, TIP OF HEAD
MICRO: EYAMINED - NO SIGNIFICANT LESIONS
THE FOLLOWING TISSUES WERE MICROSCOPICALLY RORMAL:
HEART STOMACH LIVER
ADRENAL GL SPLEEN THYMIC REGION
ER,.IN TESTES EPIDIDYMIDES
SEMINAL VESICLE NASAL CAVITY LARYNX
TRACHEA LUNGS RIDNEYS

ANIMAL 28162 2% -FER-92

JYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS.(G) REL.

LIVER 11.130 2,319

KIDHEYS 3,281 0.683

LIMGS 1,506 0.314

THYMIC REGION 0,412 0.086

EPIDIDYHIDES 1,270 0.265

TESTES 3,171 0.661

TERMINAL BODY WT. 400.0

STUDY DAY 52
STOMACH
GROSS: CONTENTS RBNCPMAL
CONTAINS REDDISH-ORANGE FLUID
LIVER
GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
TAN PUNCTATE FOCI, MULTIPLE,
SURFACE, ALL LOBES
MICRO: EXAMINED -~ MO SIGNIFICANT LESIONS
THE FOLLOWING TISSUES WERE MICROSCOPICALLY HORMAL:
HEART STOMACH LIVER
ADRENAL GL SPLEEN THYMIC REGION
BRAIN TESTES EPIDIDYMIDES
SEMINAL VESICLZ NASAL CAVITY LARYHX
TRACHEA LUNGS KIDNEYS

VISCERAL

ANTMAL 28153 27-FEB-92
TYPE OF DEATH: SCHEDULED SACRIFICE
ONGAN WEIGHT ABS. (G REL.
LIVER 10.682 2,378
KIDNEYS 3,144 0.700
LUNGS 1,529 0.340
THYMIC REGION 0.372 0.0083
EPIDIDYMIDES 1.355 0.302
TESTES 3.79% 0.844

STUDY DAY _S2

LIVER
GROSS: SOLOR CHANGE, FOCAL/MULTIFOCAL
TAN FOCUS BETWEEN MEDIAN LOBES

L TPOSTOMATA

ATTACHMENT OF PALCIFORM LIGAMENT

MICRO+ P

LYMPH ND,
GROSS1

§-MAN
SIZE INCREASE

Ses necropsy protocol page for list of tissues examined grossly and for explapnation of grades.

kS
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TABLE 2
PROPIOMALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN CD® RATS

INDIVIDUAL HECROPSY OBSERVATIQNS AND/OR MICROSCOPIC DIAGHQSES

FQ ADULT
GROUP: 0 PPH MALE

ANIMAL 28153 (CONTINUED)
TERMINAL BODY WT, 449.2 2-3¥X HQRMAL, LEFT
MICRO+ 4 LYMPHOID HYPERPLASIA
THF. FOLLOWING TISSUES WERE KICROSCOPICALLY MORMAL:

HEART ADRENAL GL SPLEEN
THYMIC REGION BRATIN TESTES
EPIDIDYMIDES SFMINAL VESICLE MHASAL CAVI(Y
LARYKRX TRACHEA LUNGS
KIDHEYS

ANTMAL 28155 27-FEB-92 STUDY DAY 52

TYPE OP DEATH: SCHEDULED SACRIFICE
CRIAN WEIGHT ABS. (G} REL. LYMPH HD, S~MAN

LIVER 12.0L1 2.439 GROSS: SIZE INCREARSE

KIDNEYS 3.609 0.733 3% NORMAL, LEFT
LUNGS 1.549 0.215 MICRO¢ 3 LYMPHOID HYPERFLASIA
THYMIC REGION 0.296 0.060 LYMPH ND, S~MAN

EPIDIDYMIDES 1.329 0.279 GROSS: COLOR CHANGE, DIFFUSE
TESTES 3.772 0.7686 DARK RED, BILATERAL
TERMINAL BODY WT. 492.5 MICROt 3 HEMORRHAGE

KICRO: 2 PLASMACYTQOSIS
THYMIC REGION
GROSS: COLOR CHANGE, FGCAL/MULTIFQCAL
HULTIPLE DARK RED FOCI
MICROt 3 HEMORRHAGE
LUNGS
GHOSS: COLOR CHANGE, FOCAL/MULTIFOCAL
MULTIPLE DARX RED FQCI, ALL LOEES
THE FOLLOWING TTSSUES WERE MICRGSCOPICALLY MORMAL.

HEART LIVER RDRENAL GL
SPLEEN BRAIN TESTES
EPIDICYMIDES SEMINAL VESICLE MASAL CAVITY
LARYNY TRACHEA LUNGS
KIDHEYS

ANTHAL, 29198 27-PEB-92 STUDY DAY 52

TYPE QP DEATH: SCYEDULED SACRIPICE
QRGAN WEICHT ABS, (G) REL. COLON

LIVER 9.084 2.255 GROSS: PARASITE
KIDNEYS 2.472 0.615 PINWORM
THYMIC REGION 0.423 §.105 EPIDIDYMIDES
EPIDIDYMIDES 1,368 0.340 GROSS! HODULFE
TESTES 2,848 0.708 4X4X3MM, TIP QF HEAD, YELLOW
TERMINAL BODY WT. 402.. RIGHT

MICRO+ (4) SPERM GRANULOMA

UNILATERAL
LUKGS
GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL

DARX RED FOCI, LEFT LOBE
THE POLLOWING TISSUES WERE MICROSCOPICALLY NORMAL:

HEART LIVER ADRENAL GL
SPLEER THYMIC REGION BRAIN

TESTES SEMINAL VESICLE MNASAL CAVITY
LARYNX TRACHEA LUNGS
KIDHEYS

See necropsy protocol page for list of tissues examined grossly and for explanation of gradea.
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TRBLE 2
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
INDIVIDUAL NECROPSY OBSERVATIONS ANR/OR MICROSCOPIC DIAGHOSES
PO ADULT
GROUP: 0 PPM HALE
ANTMAL 28178 27~FEE-92 STUDY DAY 52
TYPE GF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS.(G) REL. SKIN
LIVER 11.339 2.498 GROSS3 SHAPE/CONTOUR CHANGE
KIDREYS 3.651 0.804 RAISED AREAS, BROWN, LXIXLMM, TAIL
LUNGS 1.601  0.353 MICRO+((3)) HYPERKERATOSIS
THYMIC REGIOH 0.364 0.080 MICRO: (4) EPIDERMITIS
EPIDIDYMIDES L.408 0.310 THE FOLLOWING TISSUES WERE HICROSCOPICALLY HORMAL:
TESTES 3.713 0.818 HEART LIVER ADREHAL GL
TERMINAL BODY WT. 453.8 SPLEEN THYMIC REGION BRAIN
TESTES EPTDIDYMIDES SEMINAL VESICLE
HASAL CAVITY LARYNX TRACHEA
LUNGS KIDNEYS
ANTHAL 28201 27-FEB-92 STUDY DAY 52
TYPE OF DEATH: SCHEDULED EACRIFICE
OQRGAN WEIGHT ABS.(G) NEL. STOMACH
LIVER 11.749 2.529 GROSS: CONTEN. 5 ABHORMRL
KIDHEYS 3.069 0.6€0 CCJTAINS BRIGHT YBLLOW MATERIAL
LUNGS 1.618 0.338 LUNGS
THYMIC REGIOH 0.420 ¢.09¢ GROSS: COLOR CHANCE, FOCAL/MULTIPOCAL
EPIDIDYMIDES 1.379 ¢.297 PUNCTHAcE RED FOLI, LEPT, RIGHT
TESTES 3.124 0.672 APICAL, RIGHT CARDIAC
TERMINAL LEODY WT. 464.6 AND RIGHT DIAPHRAGMATIC LOBES
HMICRO: EXAMINED - NO SIGHIFICANT LESIONS
THE FOLLOWING TISSUES WERE HWICROSCOPICALLY MHORMAL:
HEART STOMACH LIVER
ADRENAL GL SPLEEN THYMIC REGICH
BRAIN TESTES EPIDIDYMIDES
SEMINAL VESICLE HASAL CAVITY LARYHNY
TRACHEA LUNGS XIDNEYS
AHIMAL 28180 27-FER=-92 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT AES. (G REL. ADRENAL GL
LIVER 14.874 2.961 MICRO; 2 CORYICAL CELL VACUOLIZATIGH
EIDNEYS 3.024 0.602 LYMPH ND, S-MAH h
LUNGS 1.587 Q.36 GROSS: S1Z¢ INCREASE
THYMIC REGION 0.350 0.070 TWO NODES, 10X1Q0xX2 MM, 16K12X4 MM
EPIDIDYMIDES L.311 0.261 MICROt § PLASHMACYTOEIS
TESTES 3.459 0.689 LYMPH ND, S-MAN
TERMINAL BODY WT, 502.3 GROSS: COLOR CHANGE, PQCAL/MULTIPOCAL
TAN WITH RED FOCI, BOTH NODES
MICRO: 4 LYMPHOID HYPERPLASIA
THE POLLOWING TISSUES WERE MICROSCOPICALLY HNOAMAL:
HEART LIVER SPLEEN
THYMIC REGICH BRATH TESTES
EPIDIDYHMIDES SEMINAL VESICLE MNASAL CAVITY
LARYNX TRACHEA LUNGS
KIDNEYS

See nacropsy protocol page for list of cissues examined grosaly and for explanation of grades,
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TABLE 2

PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUNY IN cb® RATS

INDIVIDUAL HECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNOSES

F0 ADULT
GROUP: 0 PPH MALE

2 T e - e 0 o A o e
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AHIMAL 28159 27-FEB-92 STUDY DAY S2
TYPE OF DEATH: SCHEDULED SACRIFICE

ORGAH WEIGHT ABS.(G) REL. SKIN
LIVER 13.375 2.524 GROSS: SHAPE/CONTOUR CHANGE
KIDHEYS 4.132 0.779 ONE BROWN PUNCTATE RAISED AREAR NEAR
LUNGS 1.659 0.3L.3 BASE OF TAIL
THYMIC REGION 0.331 0.062 MICROt (3) FOLLICULITIS
EPIDIDYMIDES 1,212 0.229 SPLEEN
TESTES 3.991 0.753 GROSS: ACCESSORY
TERMINAL BODY WT. 530.2 4%542MM RTTACHED TO CNE FOLE
MICRO+ (2) ACCESSORY SPLEEN
LYMPH ND, S-MAN
GROSS: SIZE INCREASE
RIGHT SIDE ONE 20XL0X4MM
MICROt 4 LYMPHOID HYPERPLASIA
MICRO: 4 PLASHMACYTOSIE
THYMIC REGIOH
GROS5S: COLOR CHANGE, FOCAL/MULTIFOCHL

ANIMAL 28167
TYPE OF DERTH:

27-FEB-32

MULTIPLE PUNCTATE RED FOCAL AREAS

SCATTERED THROUGHOUT
MICROt((3)) HEMORRHAGE
TESTES
MICRO: (4) SEMINIFEROUS TURULE ATROPHY

UNILATERAL, PERIPHERY QF TESTICLE

KIDNEYS
MICRO; ((3)) TUBULAR BASOPHILIA
THE FOLLOWING TISSUES WERE MICROSCOPICALLY HORMAL:

HEART LIVER ADRENAL GL
BRAIH EPIDIDYMIDES SEMINAL VESICLE
HASAL CAVITY LARYNX TRACHEA

LUNGS

STUDY DRY &2
SCHEDULED SACRIFICE

ORGAN WEIGHT ABS. (G) REL, SKIN

LIVER 11,980 2.601 GROSS: SHAPE/CONTOUR CHANGE

KIDNEYS 3.523  0.765 MULTIPLE, DARK BROWH RA1SED AREAS,
LUNGS 1.548  0.336 NEMR TATTOOING NUMBERS

THYMIC REGION 0.335 0.071 MICRO+ 3 DERMAL FIEROSIS

EPIDIDYMIDES 1.253 0.272 MICKO: (3) FOLLICULITIS

TESTES 3,738 0.812 ((3)) HYPERKERATOSIS

TERMINAL BORY WT.

See necropsy protocol page for iist of tissuea examlned grossly and for expianation of grades.

03/12/%3

460.6

LYMPH ND, S-HAN

GRQSS: COLOR CHANGE, POCAL/MULTIFOCAL

MULTIPLE DARK RED FOCI, BILATERAL

MICRGO*{({2)) HEMORRHAGE
LYMPH ND, S=MAN

GROSS: SIZE INCREASE
15X10XS5MM, LEET
MICROt 4 PLASHMACYTOS!S
MICRO: 4 LYMPHOID HYPERPLASIA
LUNGS
GROS8S: COLOR CHANGE, POCAL/MULTIFOCAL
DARK RED FOCI, ALL RIGHT LOBES3
KIDHEYS
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TABLE 2
PROPIONALDEHYDE: COMBINED REPEATED-CYXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TAXICITY STUDY IN 2D® RATS

INDIVIDUAL RECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGMNOSES

FO0 ADULT
GROUP: 0 PPH MALE

ANIMAL _ 2B167 {CONTINUED)

MICRO: (2) TUBULAR BASOPHILIA
{2) NEPHRITIS, INTERSTITIAL
THE FOLLOWIRG TISSUES WERE MICROSCOPICALLY HORMAL:

HEART LIVER ADRENAL GL
SPLEEN THYMIC REGIOM  BRAIN
TESTES EPIDIDYMIDES SEMIMAL VESICLE
HASAL CAVITY LARYNX TRACHEh
LUNGS
ANIMAL 28174 27-FEB-92 STULY_ DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS, (G) REL.  GROSS: EYAMINED - KO SIGNIFICANT LESIONS
LIVER 12,006 2,592 LUNGS
KIDNEYS 2,847 0,615 MICRO: (3) ALVEOLAR HISTIOCYTOSIS
LUNGS 1.620 0,350  THE FOLLOWING TISSUES WERE MICROSCOPICALLY HORMAL:
THYMIC REGIOM 0.252 0.054 HEART LIVER ADRENAL GL
EPIDIDYMIDES 1.202 0.260 SPLEEN THYMIC REGION  BRAIN
TESTES 3,243 0,700 TESTES EPIDIDYMIDES SEMINAL VESICLE
TERMINAL BODY WT,  463,1 NASAL CAVITY LARYNX TRACHEA
KIDNEYS :

See necropsy protocel page for list of tissues examined grossly and fcr explanaztion ¢f grades.

- i
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TABLE 2
PROVPIONALDEHYDE: COMBINED REPEATED-ZX: .3UnE AND REPROCUCTIVE/
. DEVELOPMEITAL TOXICITY STUDY IH CD® RATS
INDIVIDUAL NECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNOSES
FO ABULT
GROUP: 150 ppM MALE
ANIMAL 20184 27-FEB~52 STUDY DAY 52
; TYPE COF DEATH: SCHEDULEY SACRIFICE
ORGAN WEIGHT ABS.(G)}  REL. THYMIC REGION
LIVER 9.508 2,513 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
RIUNEYS 2.601 0.668 MULTIPLE DARK RED FOCI
LUNGS 1.366  (.361 TESTES
THYM1Z REGION 0.298  0.07) GROSS: SIZE DECREASE
EPINIDYMIDES 0.673 0.178 0.50 OF NORMAL, LEFT
. TESTES 1.846 0.488 NASAL CAVITY
* TERMINAL BODY wr.  378.3 MICRO: L VACUOLIZATION OF OLFACTORY EPITHELIUM
ANTHAL 26187 27-FEB-92 STUDY DAY 52
TYPE NF TEATH: SCHEDULED SACRITICE
ORGAN WEIGHT ABS, (G) REL. NASAL CAVITY
LIVER 8.840  z.452 MICRO: ((1)) VACUOLIZATION OF OLFACTORY EPITHELIUM
SIDNEYS 2.539 0.704 LUNGS
e LUKGS 1.338  0.37 GROS3S: COLOR CHANGE, FOCAL/MULTIFOCAL
‘ THYMIC REGION 0.273 0.07% LEFT LOBE 1MM RED FOCAL AREAS
EPICIDYMIDES 1.147 0.318 SCATTERED THROUGHQUT
TESTES 3.1%2  0.885
TERMINAL BODY WT.  360.5
ANIMAL 28195 27-FER-92 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGA:l WEIGHT ABS,.(G) REL, SKIN
) LIVER 10.900  2.600 GROSS¢ SHAPE/CONTOUR CHANGE
i K1DNEYS 3.162  0.754 RAISED AXCAS. BROWN, ADJACENT TO
. ‘ LUNGS 1.492 v.396 NUMBER3, 1X1X1MM, TAIL
THYMIC REGION 0.477 6.114 MICRO: EXAMINED - NO SIGNIFICANT LESIONS
EPIDYCYMIDES 1.251  0.298 THE FOLLOWING TISSUES WERE KICROSCOPICALLY NORMAL:
TESTES 3.074  0.733 NASAL CAVITY i
TERAMINAL BODY Wr.  419.2
ANIMAL 28181 27-FEB-92 STUDY DAY 52 . .
R TYPE OF DEATH: SCHEDULED SACRIFICE s
.- ORGAN WEIGHT ABS. (G) REL, LIVER
X LIVER 9,930  2.424 GROSS! S1zF DECREASE
. KIDNEYS 3.264  0.80S SLIGHT, ALL LOBES
' LUNGS , : 1,509 0.372 LYMPH ND, S-MaN
- THYMIC REGION 0.415 0.:02 GRQS5: SIZE INCREASE
EPIDIDYMIDES 1,306  0.322 SLIGET, BILATERAL
TESTES 3,766 0.929 LYMPH ND, S-MAN
K T.RMINAL BODY wT. 405.5 ’ GROSS: COLOR CHANGE, DIFFUSE

. RED AND TAN, RIGHT

THYMIC REGION
GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL

MULTIPLE DARK RED FOQI

NASAL CAVITY .

MICAG: 2  VACUOLIZATION OF OLFACTORY EPILAELIUM
1  ATRUPHY, OLFACTORY EPITHELIUM

LUNGS ' " )

GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL

See neciapsy¥ protocul pdge for iist of tissues examined yrossly and for explanarion of grades.
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TABLE 2 . .
FPROPIONALDEHYDE: COMBINED REPEARTED-EXPOSURE AND ﬁ;PRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN <D® RAWS

N

INDIVIDUAL MECROPSY OBS:RVATIONS AND/OR MICROSCOPIC DIAGHOSES

FO ADULT
' GEOU?2: 150 FPM MALE
i? ANIMAL 28181 (CONTTHUED)
" MJULTIPLE DARK RED FOCI, ALL LOBES
LHIMAL 28165 21-FEB-92 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WETIGHT = ABS.{G)  NEL. LYMPH HD, S~HAN
LIVER G b 1F 2,591 GHOSS: COLOR CHALE, DIFFUSE
K IDNEYS P PN DARK RED, RIGHT
LUNGS 1,380 0.171 Vel R
N THYMIC REGION 0.270 0.073 MICRO: 1 YACUOLLIZATION OF OLFATTORY EPITHELIUM
. EPIDIDYMIDES 1,381 0.371
i TESTES 3,587 0.963
o TIRHMTNAL BODY WT, 372.13
ANTHAL 199 27-FEB-92 STUDY DAY 52
TYPE OF Ckn'ii: " HEDJLED SACRIFICE
CRGAN ©E] _ fUUG) . _REL, S¥.IN
LIVE: J R 20091 GROSS: SHAFE/CONTOUR CHANGE
KoLML ... L0081 D.711 ONE RAILED RED AREA, TAIL
LUNGS 1.40% 0.324 MICRO; EXAMILED - NO S1UGIIFICAHNT LESTONS
. THYMIC REG!Liill n.ar7 0.122 THE FOLLOWiNG TISSUES WERE MICROSCOPICALLY KORMAL:
. EPIDIDYMIDES L.4L7 u.127 NASAL CAVIQY
TESTES 3.227 0.745
TERMINAL BODY WT. 433,2
ANIMAL 28150 27-FEB-92 STUDY DAY &2
TYPE QOF DEATH: SCHEDULED SACRIFICE
QRGAN WEIGHT ABS.{G) REL. LYMPH ND, S~MAN
LIVER 11.392 2.510 GRUSS: COLOR CHANGZE, FOCAL/MULTIFOCAL
KIDKEYS 2.863 0.631 MULTIPLE DARX RED FOCI, BILATERAL
LUNGS 1.481 0.326 THYMIC REGION
THYMIC REGION 0.359 G6.079 GROSS: COLOR CHANGE, FOCAL/MULTIFQCAL
EPIDIDYMIDES 1.159 0.255 MULTIPLE DARK RED FOCI
TESTES 1,202 0.719 NASAL CAVITY
TERMINAL BODY WT. 453.9 MICRO: 1 VACUOLIZATION OF OLFACTORY EPITHELIUM
AMIMAL 28210 27-FEB-92 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL, LYMZH ND, S-MAN
LIVER 11.238 2.651 GROSS: SIZE INCREARSE
KIDNEYS 3.797 0.896 4X NORMAL, BILATERAL
1 LUNGS 1.616 0.3E1 NASAL CAVITY
THYMIC REGION 0.269 0.263 MICRO:! 3 VACUOLIZATION OF OLFACTORY EPITHELIUM
EPIDIDYMIDES 1.222 0,208
TESTES 3.192 0,753
TERMINAL BODY WT. 423.9
ANIMAL 28212 27-FEB-92 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL. SKIN
LIVER 12,398 2.782 GROSS: SHAPE/CONTOUR CHANGE
KIDNEYS 2.BL3 0.631 PUNCTATE RED AREAS, TAIL
LUNGS 1.621 0.364 LYMPH ND, S-MAN
THYMIC REGION 0.545 0.123 GROSS!t COLOR CHANGC, DIPFUSE

See necrcpsy protocol page for iist of tissues examined grossly and for explanation of grades.
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TABLE 2
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN CD® RATS

INDIVIDUAL HECROPSY OBSERVATIONS AND/OR MICROSCCPIC DIAGNOSES

FO ADULT
GROUP: 150 PPM MALE
ANTHAL 28212 (CONTINUED])
EPIDIDYMIDES 1,281 0.287 DARK RED
TESTES 3.247 0.729 HASAL CAVITY
TERMINAL BODY WT. 445.6 MICRO: 1 VACUQLIZATION OF OLFACTORY EPITHEL.UM
ANIRAL 20194 27-FEB-3J2 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS . {5 REL. LIVER
LIVER 10.344 2,151 GU0SS;: SIZE DECHEASE
KIDHEYS 2.562 0.502 SLIGHT, ALL LOBES
L{NGS 1.573 0,357 HASAL CAVITY
TH{MIC REGION 0.217 0.049 MICHO: 2 VACUOLIZATIOH OF OLFACTORY EPITHELIUM
EPIDIDYMIDES 1-16n6 0.255
TEESTES 2.870 0.682
TERMINAL BODY WT, 440,0
ANTHAL 20168 27-FEBR-92 STUDY DAY 52
TYPE GF DEATH: SCHEDULEDR SACRIPICE
ORGAN AEIGHT ABS. (0) REL., LYMPH HD, S-MAMN
LIVER 10.614 2.441 GROSS: ST11E INCREASE
KIDNEYS 3.105 0.71% . HORMAL, LEFT SIDE
LUNGS 1.481 0.341 THYMIC REGION
THYMIC REGIOH 0.211 0.049 GRCES: SIZE DECREASE
EPIDIDYMIDES 1.240 0,305 0.50 OF HORMAL
TESTES 3.291 0.757 HASAL CAVITY
TERMINAL BODY WT. 434.5 MICRO: 2 GRCUGLL oo b OF GLYARCTORY U VTUHEL TUM
ANTMAL 28160 27-FEB-92 STUDY DAY 52

TYPE OF DEATH: SCHEDULED ESACRIFICE

ORGAN WEIGHT AHS. (C) REL . GROSS: EXAMINED - NO .SIGNIFICANT LESIONS

LIVER 12.592 2,569 NASAL CAVITY

KIDNLYS 3.446 0.703 MICRO: 1 VACUOLIZATION OF OLFACTORY EPITHELIUM
LUNGS 1.629 0.232

THYMIC REGION 0.268 0.055

EPIDINDYMIDES 1.296 0.264

TESTES 3.664 0.747

TERMINAL BODY WT. 490.2

ANIMRL, 28159 27-FER-92 STUDY DAY 52

TYPE OF DEATH: SCHEDULED SACITFICE

ORGAN WEIGHT ABS. (G) REL. SKIN

LIVER 12.393 2.71717 GROSS: SHAPE/CONTOUR CHANGE

KIDHEYS 3,841 0.861 1X1l MM RED RAISED AREAS, TAIL
LUNGS | 1.599 0.358 NASAL CAVITY

THYMIC HEGION 0.332 G.074 MICRO: 2 VACUOLIZATION OF OLFACTORY EPITHELIUM
EPIDIDYMIDES 1.311 0,294

TESTES 3.457 0.775

TERMINAL BODY WT. 446.3

AMTMAL 28188 271-FER-92 4TUDY DAY 52

TYPE OF DEATH: SCHEDULZD SACRIFICE

ORGAN WEIGHT ABS.(G) REL, GROSS: EXAMINLD -~ NO SIGNTFICANT LESIONS

LIVER 12.142 2,289 MICRO: EXAMINED -~ WO BICKIFICANT LESIONS

KIDNEYS 3.361 0,634 THE FOLLOWING TIZSUES WERE MICROSCOPICALLY NCORMAL:
LUNGS 1.013 0.342 NASAL CAVITY

See necropsy protocol page for list of tlssues examined groaniy a2.d for explanation of grades.
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TABLE 2 '
PROPIONALDEHYDE: COMBINED REPEATED~EXPOSURE AND REPRODUCTIVE/ .
0 DEVELOPMENTAL TOXICITY STUDY IN CD® RATS .
) INDIVIDUAL NECROPSY ONSERVATIONY AND/OR MICROSCORIC DIAGNOSES
FO ADULT +
GROUP: 150 PPH MALE
ANIMAY, 28188 (CONTINUED)
THYMIC REGION 0.328 0.062
EPIDIDYMIDES 1.501 0.283
TESTES 31,984 0.751%
TERMIHAL BODY WY,  530,5
ANTHAL 28193 27-FEB-92 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT AES. {G) REL. THYMIC REGIOH
LIVER 10.978 2,599 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
KIDNEYS 2.876 0.681 MULTIPLE DARK RED FOCI
LUNGS 1.676 0.397 MASAL CAVITY
THYMIC REGIGH 0.286  0.068 MICHO: 1 VACUOLIZATION OF OLFALTORY EPITHELIUM
EPIDIDYMIDES 1.192 0,202 1 ATROPHY, OLFACTORY FPITHELIUM
TESTES 3.415  0.809
TERMINAL BODY WT,  422.4

See necropsy protocol nage for list of tissues examined grossly and for euplaparlion of grades.

]
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TABLE 2
i VFROPIONALDEHYDE) COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
I e DEVELOPHENTAL TOXICITY STUDY IN cD® sars
I
I

FO0 ADULT
GROUD: 750 PPM MALE
ANIYMAL 20146 21-FER-92 STUDY DAY &2
. TYPE OF DEATH; SCHEDULED SACRIFICE
" ORGAN WEIGHT AB3. (G) REL. LYMPH ND, S-MAN
LIVER 10,821 2.524 CRO3S: SIZE INCREASE
KIDNEYS 2,762 0.644 ONE NODE, 12X10X4 MM
LUNGS 1.712 0,399 NASAL CAVITY
THYMIC REGION 0.2180 0.05L MICRO; 2 RHINITIS
EPIDIDYMIDES 1.297 0,302 k] ATROPHY, OLFACTORY EPITHELIUM
TESTES 1.22% 0.751 4 VACUOLIZATION OF OLFACTORY EPITHELIUM
TERMINAL BODY WT. '28.8
ANTMAL 28203 27-FER-92 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
) ORGAN WEIGHT ABS. (G) REL. LYMPH ND, S—MAN
v LIVER 11,368 2.564 GROSS: SIZE INCREASE
- KIDNEYS 3,261 0.736 ONE NODE 174.2X4 MM
. LUNGS 1.5651 G.372 NASAL CAVITY
. THYMIC REGION 0,308 0.069 MICRO! q VACUOLYZATION OF OLFACTCRY EPITHELIUM
L EPIDIDYMIDES 1.31 0.300 k| ATRODHY, OLFACTORY EPITHELIUM
i TESTES 1,522 0.794
TERMINAL BOCY WT. 143.4
ANIMAL 28149 27-FEH-92 L.uDY DAY 52
TYPE OF DEATH:1 SCHEDULED SACRIFICE
ORCAN WEIGHT ABS. (G) REL. GROSS: EXAMINED ~ NO SIGNIFICANT LESTONS
LIVER 11.650 2577 NASRL CAVITY
KIDNEY S 3.418 0.756 HTCRO: 2 RHINITIG
LUNGS 1.461 0.323 2 VACUOLIZATION OF OLFACTORY EPITHELIUM
THYMIC REGION n.z236 0.052
EPIDIDYMIDES 1.236 0.2
TESTES 3,295 0.729
TERMINAL BODY WT. 452.1
ANIMAL 28190 27-FEB-92 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORCAN WEIGHT ARS. (G} REL. SKIN
LIVER 06.952 2.429 GROSS: SHAPE/CONTOUR CHANGE
HIDMEYS 2.7565 0,750 MULTIPLE 2U!5 UATE BROWN RAISED AREAS
e .. LUNGS 1.296 0.352 ALONG TAIL
" THYMIC REGION 0.256 0.06%9 NACAL CAVITY
EVIDIDYMIDES 1.249 0,339 MICRO; 2 VACUOLIZATION O OLFACTCRY EPITHELIUM

TESTES J.118 0.845 2 ATROPHY, OLFACTORY EPITHELIUM
TEFHINAL BODY WT, 368.5

ANIMAL 28192 27-FEB-92 . STUDY DAY 5
- . TYPE OF DEATH: SCHEDULED SACRIFICE T
: ORGAN WEIGHT ABS, {G) REL. SKIN
‘. LIVER 10,212 2.272 GROSS; SHAPE/CUONTOUR CHANGE
. RIDNEYS 3.136 C.698 TAN AND BROWN RAISED AREA3S, TAIL,
i LUNGS 1.444 0.321 LALX1HM
THYMIC REGICH 0.436 0.099 LYMPH ND, S~MAN
1 EFIDIDYMIDES 1.175 0,261 GROSS: SIZE INCREASE
4 See necropsy protocol Erge for list of tlssues examined groasly and for expianation of grades.
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. TABLE 2
L PROPIONALDEHYDE: COMBIMED REPEATED-EXPOSURE AND REPRODUCTIVE/
B . DEVELOPMENTAL TOXICITY STUDY IN €D® RATS
INDIVIDUAL NECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNOSES
if FO ADULT
. GROUP: 750 PPM MALE
: ANIMAL 28192 (CONTINUED]}
: TESTES 3.239 0,720 20X11X4MM, LEFT
e TERMINAL BODY Wr,  449.5 LYMPH ND, S-MAM
GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL

MOTTLED DARK RED AND RED, LEFT
NASAL CAVITY
MICRO: 2 VACUOLIZATION OF OLFACTORY EPITHELIUM
2 ATROPHY, OLFACTORY EPITHELIUM

) LUNGS
k) GROSS:t COLOR CHANGE, FOCAL/MULTIFOCAL
) DARK RED PUNCTATE FOCI, ALL LOBES
ANTMAL 268211 27-FEB-92 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
. ORGAN WEIGHT ABS. (G) REL. NASAL CAVITY
. LIVER 11,62 2.643 MICRO: 4  VACUOLIZATION OF OLFACTORY EPITHELIUM
KIDNEVS 1.2A5  0.906 2 ATROPHY, OLFACTORY EPITHELIUM
THYMIC REGION 0.264 Q.060 LUNGCS
EPIDIDYMIDES 1.330  0.314 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
TESTES 3,68%  0.318 PUNCTATE RED FOCI, SCATTERED ON ALL
TERMINAL BODY WT, 439.7 LOBES
ANTMAL 28176 27-FEB-92 STUDY DAY &2
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G} REL. LYMPH ND, S-MAN
i LIVER 10.285  2.404 GROSS:1 - SIZE INCREASE
¢ KIDNEYS 31.087  0.722 2X NORMAL, LEFT
; ‘ LUNGS 1,656 0.387 NASAL CAVITY
THYMIC REGION 0.438  0.102 MICRO: ((l)) VACUOLIZATION OF OLFACTORY EPITHELIUM
EPIDIDYMIDES 1.251 0,292 {(2)) RHINITIS
TESTES 1.507 0,620 LUNGY
TERMINAL DODY WT. 427.8 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
. MULTIPLE PUNCTATE RED FOC1, ALL LOHES
- ANIMAL 20209 27-FEB-92 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL. SKIN
LIVER 10.549  2.519 CROSS: SHAPE/CONTOUR CHANGE
. KIDNEYS 3.054 0.729 BROWN MULTIPLE PUNCTATE RAISED AREAS
Z LUNGS 1,351 0.332 ON TRIL
THYMIC REGION 0.325 0.078 LYMPH ND, S-MAN
. EPIDIDYMIDES 1,051 0.251 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
‘ TBSTES 3,17 0.759 MULTIPLE PUNCTATE RED FOCAL AREAS ON
TERMINAL BODY WT. 418.9 ONE NODE LEFT SIDE
NASAL CAVITY
MICRO: 2 RHINITIS
& VACUOLIZATION OF OLFACTORY EPITHELIUM
2 ATROPHY, QLFACTORY EPITHELIUM
LUNGS
GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
P- LEFT LOBE SEVERAL BRCWN LMM FOCAL

AREAS SCATTERED THROUGHOUT

See necropsy protocacl page for list of tlasues evamined jrossly and for explanation of grades.
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COMBINED REPEATEL-CXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN CD® RATS

INDIVIDUAL NECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNOSES

GROUP: 750 PPM

MALE -

FO ADULT

ANIMAL 28182 27-FEB-92

——

STUDY DAY 52

TYDE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGNHT ABS. (G) REL .
LIVER 11.388  2.440
KIDNEYS 3.067 0.657
" UNGS 1.602 0.343
THYMIC REGION 0.495  0.106
EPIDIDYMIDES 1.309 0.280
TESTES 3.230 G.b92
TERMINAL BODY WP,  466.8

ANTMAL 26106 27-FEB-92

SKIN
GROSS!

LYMPH ND,
GROSS:

S-MAN

LYMPH ND,
GROSS

S-MAN

NASAL CAVITY
HICRO: k]
LUNGS
GROSS:

STUDY DAY &2

TYPE OF DEATH: SCHEDULED SACARIFICE
ORGAN WHIGHT ABRS. (G) REL,
LIVER 13.176 2,989
KRIDNEYS 31,730 0.046
LUNGS 1.704 0.386
THYMIC REGION 0.508 0.115
ERPIDIDYMIDES 1.337 0.302
TERTES 3.230 0.732
TERMINAL BODY WT. 440.9

ANIMAL 28147 27-FEB-92

LYMPH ND,
GROSS;

S-MAN

LYMPH ND,
GROSS:

S-MAN

THYMIC REGION
GROSS:

NASAL CAVITY
MICRO: 2
(1))
LUNGS
GROSS:

STUDY DAY 52

TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS,.(G) REL.
LIVER 11,037 2.564
KILREYS 3,085 0.717
LUNGS 1.468 0.34}
THYMIC REGION 0.324 0.075
EPIDIDYMIDES 1.150 0.267
TESTES 31.347 0.77d¢
TERMINRL BODY WT. 430.4

ANTHAL 28158 27-FEB-92

LIVER
GROSS:

NASAL CAVITY
MICRO: 4
2
LUNGS
GROSS!

' STUDY DAY 52

TYPE OF DEATH: SCHEDULED SAZRIFICE
ORGAN WEIGHT ADS, (G) REL.
LIVER 12,713 2,557
KIDNEYS 3.3 0.670
LUNGS 1.659 0,321
THYMIC REGION 0.312 n,063

GROSS:
NASAL CAVITY

MICRO: 4

3

EXAMINED

SHAPE/CONTOUR CHANGE
MULTIPLE RED RAISED AREARS, TAIL

SIZE INCREASE
ONE NODE 12X10X3 MM

COLOR CHANGE, FOCAL/MULTIFOCAL
PUNCTATE RED FOCI
VACUGLIZATION OF OLFACTORY EPITHELIUN

COLOR CHANGE,
SCATTERED

FOCAL/MULTIFOCAL
PUNCTATE RED FOCI, ALL LOBES

SIZE INCREASE
2X NORMAL TO 12X9X] MM
COLOR CHANGE, FOCAL/MULTIFOCAL

TAN WITH RED FOC1

COLOR CHANGE, FOCAL/MULTIFOCAL
RED FOCAL AREAS

RHINITIS

VACUOLIZATION OF OLFACTORY EPITHRLIUM

COLLR CHANGE,
SCATTERED

FOCAL/MULTIFOCAL

PUNCTATE RED FOCI, ALL LOBES

COLOR CHANGE, FOCAL/MULTIFGCAL
2%24M TAN FOCUS BETWEEN MEDIAN LOBES

VACUOLIZATION OF OLFACTORY EPITHELIUM
ATROPHY, OLFACTORY EPI'THELIUM

COLOR CHANGE, FOCAL/MULTIFOCAL
DARK RED FCCAL AREA, AZYGOUS LOBE

- NO SIGNIFICANT LESIONS

VACUQLIZATION OF OLFACTORY EPITHRLIUM
ATROPHY, OLFACTORY KPITUELIUM

See necropsy protocol page for list of tlssucs axamined grossiy and for explanation of grades.
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TABLE 2
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN cD® RaTs

INDIVIDUAL NECROFSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNOSES

FO ADULT

ANIMAL 28158 (CONTINUED)
EPIDIDYMIDES 1,241 0.250

TESTES 3.334 0.670
TERMINAL BODY WT. 498.0

ANTMAT, 28208 27-FEB-92
TYPE QF DEATH: SCHEDULED SACRIFICE

STUDY "AY 52

ORGAN WEIGHT ABS. (G) REL. SKIN

LIVER 12.24L  2.6L7 GROSS ! SHAPE/CONTOUR CHANGE

KIDNEYS 3.406 0.728 RAISED AREA NEAR THE 2 ON THE
LUNGS 1.509 0.323 TATTOOING NUMBERS

THYMIC REGION 0.268 0,057 LYMPH ND, S-MAN

EPIDIDYMIDES 1.341  0.287 GROSS1 SIZE INCREASE

TESTES 3.223  0.689 2% NORMAL, RIGHT; 15XSX3MM, LEET
TERMINAL EODY WT.  467.8 MNASAL CAVITY

MICRO: 4  VACUOLIZATION OF OLFACTORY EPITHELIUM
2  ATROPHY, OLFACTORY EPITHELIUM
((L)) RHINITIS -
LUNGS
GROS2: COLOR CHANGE, FOCRL/MULTIFOCAL
DARK RED FOCI, ALL RIGHT LOBES

ARTMAL 23140 27-FEB-92 CTUDY DAY 52

TYPE QF DEATH: SCHEDULED SACRIFICE

ORGAN WEIGHT ABS, (G) REL. SKIN

LIVER 12,239 2,562 GROSS: SHAPE/CONTQUR CHANGE

K1DNEYS 1.424 0.7L7 BROWN RAISED AREALS, TAIL, SEVERAL,
o LUNGS 1.657 0.347 LXLX1MM

THYMXIC REGION 0,445 0.0913 LYMPH ND, S-MAN

EPIDIDYMIDES 1.300 0.274 GROSS: SI2E INCREASE

TESTES 1.46R 0.726 21X11X6MM, LEFT

TERMINAL BODY WT. 471.7 HASAL CAVITY

MICRO: 1 ATROPHY, OLFACTORY EPLTHELIUM

ANIMAL 28197 27-FEB=92 STUDY DAY £2

TYPE QOF DEATH: SCHEDULED SACRIFICE

ORGAN WEIGHT ABS. (G) KEL. SKIN

LIVER 13.551 2.790 GROSS: SHAPE/CONTOUR CUHANGE

KIDNEYS 4.553 0.937 SEVERAL RAISED RED AREARS, TAIL
LUNGS 1.804 0.371 LYMPH 1.3, S-MAN

THYMIC REGION 0.413 0.085 GROSS: SIZE INCREASE

EPIDIDYMIDES 1.134 0.275 20X10XS5 MM, ONE NODE

TESTES 3.373 0.695 NASAL CAV1TY

TERMINAL BODY WT. 485.7 MICRO: RHINITIS

( y SQUAMOUS METAPLASIA

3
2)
2) VACUOLIZATIQON OF OLFACTORY EPITHELIUM

{
(

See necropsy protocol page for Llst of tissues examined grossly and for explanation of grados.
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TABLE 2
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODJCTIVE/
o DEVELOPMEHTAL TOXICITY STUDY IN CD® RATS
INDIVIDUAL NECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNOSES
FO ADULT
GROUP: 1500 PPM MALE
ANIMAL 208196 27-FEB-92 STUDY DAY &2
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABRS.{G) REL . GROSS: EXAMINED - NO SIGHIFICANT LESIONS
LIVER 9,219 2.388 NASAL CAVITY
KIDNEYS 3.350 3.8686 MICRO: (2) RHINITIS
LUNGS 1.441 0.373 3 ATROPHY, OLFACTORY EPITHELIUM
THIMIC REGION 0.326 0,004 ANTZRIOR TWO SECTIOQNS, DORSAL PORTION
EPIDIDYMIDES 1,226 0.319 KIDKEYS
TESTES 3.160 0.81% MICRO: ({3)) TUBULAR BASOPHILIA
TERMINAL BODY ./T. 386.0 THE FOLLOWING TISSUES WERE MICROSCOPICALLY NORMAL:
HEART LIYER ADRENAL GL
SALEEN THYMIC REGION BRAIN
TLSTES EPIDIDYMIDES SEMINAL VESICLE
LARYNX TRACHEA LUNGS
ANIMAL 28163 27-FEB-92 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS, (G) REL . LIVER
- LIVER 12.012 2.022 GROLS Crr.OR CHANGE, FOCAL/MULTIFOCAL
s KIDNEYS 3.147 0.739 TAH PUNCTATE FOCAL AREA, CENTER OF
3 LUNG! 1,536 0.351 LEFT LATERAL LOBE
THYMIC REGION 0.259 0.061 SKIN
EPIDIDYMIOES 1.301 G.31¢ GROSS ALOPECIA -
. TESTES 3.307 0.777 FOREPAW, BILATERAIL
N TERMINAL BODY WT. 425.7 NASAL CAYITY
" MICRO: 2 RHINITIS
', a ATROPHY, OLFACTORY EPTTHELIUM
s ANTERIOR TWO SECTIONS, DORSAL PORTION
- o LUNGS
GROSS: COLOR CHANGE, FOCAL/MULTIFQCAL
PUNCTATE RED FOCI, ALL LOBES
E THE FOLLOWING TISSUES WERE MICROSCGP ICALLY NORMAL:
y HEART LIVER ADRENAL GL
: SKIN SPLEEN THYMIC REGION
BRAIN TESTES EPIDIDYMIDES
SEMINAL VESICLE LARYNX TRACHEA
LUNGS KIDNEYS
ANIMAL 20157 27-FEB-92 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORCAN WEIGHT ABS. (G) REL. LYMPH ND, S-MAN
LIVER 11.230 2,725 GROSS: COLCR CHANGE, FOCAL/MULTIFOCAL
KIDNEYS 3.125 0.754 DAR! SED FOQI, LEFT
LUNGS 1,404 0,350 MICRO+ 2 HEMORRHAGE
THYMIC REGION 0.272 0.066 MICRO: 3 LYMPHOID HYPERPLASIA
EPIDIDYMIDES 1,330 0,323 2 PLASMACYTOSIS
TESTES 3.619 0,878 THYMIZ REGIOH
TERMINAL BODY WT. 412.2 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
MULTIPLE DARK RED FOCI
NASAL CAVITY
MICRO; 3 ATROPHY, OLFACTORY EPITHMELIUM
1 RHINITIS
4 VACUQLIZATION OF OLFACTORY EPITHELIUM
LUNGS
Hue necropsy protocol page tor list ob tiswues chamined grosaly aat tor explanation of gradens.
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TABLE 2
PROPIONALDEHYDE: COMBINED PEPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPHENTAL TOXICITY STUDY IN ¢D® RATS
INDIVIDUAL NECROPSY OBSERVATIONS AND/OR MICROSCOPIC DTAGNQSES
FO0 ADULT
GROUP; 1500 PPH MALE
ANTMAL 28157 (CONTINUED)
GROSS; COLOR CHANCE, FOCAL/MULTIFQCAL
DARK RED FOCI, ALL RICHT LORES
KIDNEYS
GROSS: DILATED PELVIS

MILD, RICHT
THE FOQLLOWING TIGSUES WERE MICROSCOPICALLY NORUAL:

HERR?T LIVER ADRENAL GL
SPLEEN THYMTC REGION BRAIN
TESTES EP1L .DYMIDES SEMINAL VESICLE
LARYNY TRACHEA LUNGS
KIDNEYS
AHIMAL 28166 27~FER-92 STUDY DAY 62
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL. GROSS: EXAMINED - KO SIGNIFICANT LESIONS
LIVER 10,510 2.560 NASAL CAVITY
KIDNEYS 2.897  0.706 MICRO: 2  RHINITIS
LUNGS 1.188  0.338 3 ATROPHY, OLFACTORY EPITHELIUM
THYMIC REGION ¢.359  0.087 THE FOLLOWING TISSUES WERE MICROSCOPICALLY NORMAL:
EPIDIDYMIDES 1.302 0.317 HEART LIVER ADRENAL 5L
TESTES 3,373 0,822 SPLEEN THYMIC REGION ERALN
TERMINAL EODY Wr.  410.5 TESTES EPIDIDYMIDES SEMINAL VESICLE
LARYNYX TRACHEA LUNGS
KIDNEYS
ANIMAL 28189 27-FER-92 STUDY DAY 52
TYDE OF DEATH: C-HEDULED SACRIFICE
ORGAN WEIGHT ABS. (G} REL, SKIN
LIVER 8,800 2.259 GROSS: SHAPE/CONTOUR CHANGE
KIDNEYS 3.102 0.796 SEVERAL PUNCTATE BROWN FOCAL RRERS
LUNGS r.314 0,337 NEAR BASE OF TAIL
THYMIC REGION 0.240 0.062 MICROt (4) HYPERKERATOSIS
EPIDIDYMIDES r.210 0,311 LYMPH WD, S-MAN
TESTES 3.082 0,791 GROSS: COLOR CHANGE, DIIFUSE
TERMINAL BODY WT.  389.6 DARK RED
MICRO+((3)) HEMORRHAGE
NASAL CAVITY
MICRG: 2  RHINITIS
3 ATROPHY, OLFACTORY EPITHELTUM
ANTERIOR TWO SECTIONS, DORSAL PORTION
KIDNEYS
MICRO: {(3}) TUBULAR BASOPHILIA
THE FOLLOWING TISSUES WERE MICROSCOPICALLY NORMAL:
HERRT LIVER ADRENAL GL
SPLEEN THYMIC REGION BRAIM
TESTES EPIDIDYMIDES SEMINAL VESICLE
LARYNX TRACHER LUNGS
ANIMAT, 28207 27-FEB-92 __STUDY DAY 52

TYPE OF DEAYH: SUHEDULED SACRIFICE
GRGAN WEIGHT ABS.(G) REL. THYMIC REGION

LIVER 11.666 2,620 GROSS: COLQR CHANGE, FCCAL/MULTIPOCAL
KIDNEYS 3.487 0.783 MULTIPLZ DARK RED FOCI
LUNGS 1.549 0.348 NASAL CAVIYY

See necropay protocc' page for 1lst of tlsaues examined grosaly and for explanation of grades.
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[ TABLE 2
e PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
; ' DEVELOPMENTAL TOXICITY STIDY IN CD® RATS
|
‘i INDIVIDUAL NECROPSY OBSERVATIONS AND/OR MICRNSCOPIC DIAGNOSES
. FO ADULY
i GROUP: 1560 PPM MALE
ANIMAL 28207 {CONTINUED)
THYMIC REGION 0.279 0.063 MICRO: ((3)) SQUAMDUS MSTAPLASIA
EPIDIDYMIDES 1.219  0.274 3 RHINITIS
TESTES 1.429 0,770 4  ATROPHY, OLFACTORY EPITHELIUM
TERMINAL BODY WT.  445.3 ANTERIOR TWO SECTIONS, DORSAL PORTION
THE FOLLOWING TISSUES WERE MICROSCOPICALLY NORMAL:
HEART LIVER ADREHAL GL
SPLEEN THYMIC REGION BRAIH
TESTES EPIDIDYMIDES SEMINAL VESICLE
LARYNX TRACHEA LUNGS
KIDNEYS
ANIMAL 28179 27-FEB-92 STUNLY I RY 5%
N TYPE QF DEATH: SCHEDULED SACRIFICE
: ORGAN WEIGHT ABS, (G) REL. LYMPH MD, S-MAN
: LIVER 12.885 2,537 GROSS: STZE INCREASE
KIDMEYS 3,703  0.729 3% NORMAL, LEFT
LUNGS 1.495 0.294 MICROUt 4  LYMPHOID HYPERPLASIA
THYMIC HEGIOHN 0.275 0.054 LYMPH ND, S-MAN
EPIDIDYMIDES 1.308 0.258 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
TESTES 3.751 ©.739 MULTIPLE DARK RED FOCI, LEFT
TERMINAL BODY WT. 507.9 MICRCt (4) HEMORRHAGE
LYHEH ND, S-MAH
GROSS: COLOR CHANGE, DIFFUSE
DARK RED, RIGHT
. MICERO: {3) PLASHACYTOSIS
.t HRSAL CRVITY
‘ o MICKG!: 3 RHINITIS
. ATROPHY, OLFACTORY EPITHELIUM
ANTERIOR TWO SECTIONS, DORSAL PORTION
L LUNGS
GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
DARK RED FOCI, ALL LOBES
THE FOLLOWING TISSUES WEPE MICROSCOPICALLY HORMAL:
HEART LIVER ADRENAL GL
‘ SPLEEN THYMIC REGION BRAIN
2 TESTES EPIDIDYMIDES SEMINAL VESICLE
A LARYHY TAACHEA LUNGS
’ KIDHEYS
RNTMAY, 28214 27-PEB-92 STUDY DAY §2
TYPE OF DEATH; SCHEDULED SACRIFICE
ORCAN WEICHT ABS.(G) REL. HASAL CAVITY
LIVER 10.5231  2.547 MICRO: 2 ERHINITIS
- KIDNEYS 3.021 0.73% 3 ATROPHY, OLPACTORY SPITHELIUM
. LUNGS 1,551 0.375 LUNGS
o THYMIC REGION 0.342 0,001 GRI5S: COLOR CHANGE, PFOCAL/MULTIFNCAL
EPIDIDYMIDES 1.355 0.328 DARK RED FOCAL AREA, LEFT LOBE
TESTES 3.633 0.879 THE POLLOWING TISSUES WERE MICROSCOPICALLY NORMAL:
TERMINAL BODY WT. 413.2 HEART LIVER ADRENAL GL
SPLEEN THYMIC REGIOH BRAIN
TESTES EPIDIDYMIDES SEMINAL VESICLE
LARYNYX TRACHEA LuNGS
KIDNEYS

See necropsy protocol page far llat of tissues examined yrosaly and for explanatlon of grades.
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COMBINED REPEATED-EXPOSURE AND REBRODUCTIVE/
DEVELOFMENTAL TOXICITY STUDY IH CD® RaTs

INDIVIDUAL NECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNOSES

GRQUP: 1500 PPM

ANRIMAL 28213

27-FE

B-93

F0 ADULT

STUDY DAY 52

TYPE OF DEATH: SCHEDULED SACRIFICE

ORGAN WEIGHT ABS.(G) REL. TESTES
LIVER 12.6135 2.020 GROSS:
KIDHEYS 3.342 0.746
LUNGS 1,491 0.333 MICRCt (§)
THYMIC REGICN 0.407 0.091
EPIDIDYMIDES 1.014 0.226 HASAL CAVITY
TESTES 3.205 0.718 MICRG: 1
TERMINAL BODY WT. 448.1 q
HEART
SPLEEN
EPIDIDYMINDES
TRACHEA
ANTMAL 282y5 27-FEB-92 STURY DAY 52

CONSISTEHCY CHANGE

RIGHT, SOFT

SEMINIFERCUS TUBULE ATROPHY

UHILATERAL,

RHINITIS

PERIPHERAL

ATROFHY, OLFACTORY EPITHELIUM
ANTERIOR TWO SECT.JNS, DORSAL PORTION
THE FOLLOWING TISSUES WERE MICROSCOPICALLY WORMAL:

LIVER

THYMIC REGICH
SEMINAL VESICLE
LUNGS

ADRENAL GL
BR2IN
LARYHX
KIDNEYS

TYPE OF DEATH: SCHEDULED SACRIFICE

NHGAN WETGHT ABS.{G) REL. GROSS:; EX\MINED - HO SIGNIFICANT LESIOHS
LIVER 12,806 2,619 HASAL CAVITY
KIDNEYS 4.0° 0.029 MICRO: 2  RHINITIS
LUNGSs 1.7 0.356 i ATROPHY, OLFACTORY ERITHELIUM
THYMIC REGION 0.203  0.042 4  VACUOLIZATION OF OLFACTORY RPITHELTUM
EPIDIDYHIDES 1.123 0,23 THE FOLIOWING T1SSUES WERE MICHOSCOPICALLY NORMAL:
TESTES 2.914 [ HEART LIVER ADREHRL GL
TERMINAL BODY wr,  485.3 SpLeEsd THYMIC REGION BRAIN
TEGTES EPIDIDYMIDES SEMINAL VESICLE
Larcnia THACHEA LUNGY
KIDHEYS
ANTHAL 28206 21-FEL-92 STHLY DAY 532
TYPE OF DEATM: SCHEDULED SACRIFIC.
ORGAN Wi TG AR {6} REL. L
LIVER 9,618 2.0 NS LU b, CGNTOIR  HAYNE
KILNEY 1,250 Gl SEVERAL HAISIG o000, alh
LU 160 1.9 MICRO:  (3) EPIDESMITIS
THYMIC REGIUN 0.244 0.061 THYMIC REGION
EPIDIDYMIDES 1.412  0.348 GRUSS: COLOR CHANGE, FOCAL/MULTIFOCAL
TESTES 3.742 0.923 RED FOCAL AREAS
TEIU4INAL BODY WT, 405.6 HICROt (3) HEMORRHAGE
NASAL CAVITY
MICRO; k] ATROPHY, OLFACTORY ERITHELIUM
LUNGS
GROSS: CULOR "HANGE, FOCAL/MULTIFQCAL

PULCTATE TC 1X1 MM RED FOCI, ALL LOBES
THE FOLLOWING TISSUES WERE MICROSCOPICALLY NORMAL:

HEART LIVER ADRENAL GL
R SPLEEN BRAIN TESTES
S EPIDIDYMIDES SEMINAL VESICLE LARYNX
TRACHEA LUNGS KIDNEYS

Sea nacropsy protocol page for list of tlsaues examined grossly and for explanation of grades,
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TABLE 2
PROPIONALDEHYDE: COMBINED FEPEATED~EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TORICITY STUDY IH cp® raTs
INDIVIDUAL NECROPSY OBSERVATTNWS AND/OR MICROSCOPIC DIAGKOSES
F0 ADULT
GROLP; 1500 PPM MALE
ANIMAL 28172 27-FEB=-42 STUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL. LIVER
LIVER i 11.567 2.746 GROS5S 1 COLOR CHANGE, FOCAL/MULTIFOCAL
KIDMEYS 3.513 0,814 2X2MM TAN FOCUS, RIGHT LATERAL LOBE
LUNGS 1.499 0.356 HASAL CAVITY
THYMIC REGION 0,251 0.060 MICRO: © 1 RHINITIS
£PIDIDYMIDES 1.286 0.305 q ATROPHY, OLFACTORY ERITHELIUM
TESTES 3,458 0.821 ANTERIOR TWO SECTIONS, DORSAL PORTION
TERMINAL BEODY WT. 441.3 LUNGS
GROS5S: COLOR CHANGE, FOCAL/MULTIFOCAL
DARK RED FOCI, RIGHT DIAPHRAGMATIC
LOBE AND LEFT LOBE
THE FOLLOWIHNG TISSUES WERE WICROSCOPICALLY NORMAL:
HEART LIVER RDRENAL GL
SPLEEN THYMIC REGION BRAIN
TESTES EPIDIDYMIDES SEMINAL VESTCLE
LARYNY TRACHEA LUNGS
KIDNEY:
ANTMAL 26183 27-FER-92 STUDY DAY §2
TYFE OF DEATH: SCHEDULED SACRIFICE
ORGAH WEIGHT ABS. (G) REL. LYMPH YD, S+~MAN
LIVER 9.916 2.467 GROSS: SIZE INCREASE
KIDNEYS 31.074 0.76% 2X NORMAL
LUNGS 1.547 0.13177 MICiOr 4 PLASMACYTOSIS
THYMIZ REGIOMN 0.228 n.057 MICRO: 3 LYMBHOID HYFERPLASIA
EPIDIDYMIDLES 1.211 0.301 NASAL CAVITY
TESTES 3.165 0.787 MICRQ: 2 RHINITIS
TERMINAL RODY WT. 102.0 1 ATROPHY, OLEACTONY bbb LI
PPOLYES SOHE Ol CLHiE oLb Ao ooy
CCHEL UM ALY SECTIONS
THE FOLLOWI:. . s MTCROSC ap b anny HOHMn
HIPART . FTOR TS B
vl bt PPN ot 1IN B
TELIES ERILTE s HLIE L
LARY X TRACHEA LG
KI1DHEYS
ANTMAIL 20202 27-FEB-92 STUDY DAY §2
TYPE OF DEATH: SCHEDULEL SACRIFICE
ORGAN WE[GHT ABS.(G) REL, LYMPH ND, S-MAN
LIVER 12.1356 2,661 GROSS: COLOR CHANGE, DIFFUSE
KIDNEYS J.442 0.741 ONE HODE LEFT SIDE, DARK RED
LUNGS 1.683 0.164 HASAL CAVITY
THYMIU RLIION 0.328 2.071 MICAC: ({3)} RHINITIS
EPIDIDYMIDES 1,223 0.263 {{3)) SQUAMOUS METAPLASIA
TESTES 3.532 0.761 PRESENT ON NASAL SEPTUM AND TURBINATES
TERMINAL BQODY WT. 464,13 4 ATROPHY, OLIPACTORY EPITHELIUM

INVOLVES DORSAL EPITHELIUM BACK TO
THE TEIRD SECTION
THE FOLLOWING TISSUES WERE MICROSCOPICALLY NORMAL:
HEART LIVER ADRENAL GL
SPLEEN LiMPH ND, S~MAN THYMIC REGION

See necropsy protocol page for list of tissues examined grossly and for explanatlion of grades.
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TABLE 2
PROPIONALDEHYDE: COMBINED REPEATED~EXPQSURE AND REPRODUCTIVE/
‘ DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
INDIVIDUAL NECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNOSES
FO ADULT
GROUP: 1500 PPM MALE
ANTMAL 28202 (CONTINUED)
BRAIN TESTES EPIDIDYMIDES
SEMINAL VE3ICLE LARYNX TRACHEM
LUNGS KIDNEY3
ANTMAL 28204 27-FER-92 ETUDY DAY 52
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL. ADELNAL GL
LIVER 12.111 2.706 MICRO: 3 CORTICAL CELL VACUOLIZATION
KIDNEYS 3.877 0.866 THYMIC REGIOM
LUNGS 1.529 0.341 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
THYMIC REGION 0.357 0.080 RED FOCAL AREAS
EPIDIDYMIDES 1,216 0.272 RASAL CAVITY
TESTES 3.071 0.686 MICRO: 2 ATROPHY, OLFACTORY EPITHKELIUM
TERMINAL BODY WT. 447.6 3 RHINITIS .
THE FOLLOWING TISSUES WERE MICROSCOPICALLY NORMAL:
HEART LIVER SPLEEN
THYMIC REGION BRAIN TESTES
EPIDIDYMIDES SEMINARL VESICLE LARYNX
TRACHEA LUNGS KIDNEYS

See necropsy protocol page for 1ist of tissues examined grossly and for explanation of grades.
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The fcllcwing tissues were examined at necr

PROPIONALDEHYDE:

TABLE 13

DEVELOPMENTAL TOXICITY STUDY IN ¢D® naTs

specified on individual animal page:

TOTAL BODY
PLEURA
VASCUILATURE
STOMACH

ILEUM
PITUITARY
SUBCUTIS
PAWS/FEET
LYMPH ND, MES
BONE, VERTEBRA
NERVE, SCIATIC
ovIibucT

LARYNX

URINARY BLADDER

The following organs

LIVER

ADIPOSE TISSUE
THOHACIC CAV
SALIVARY GL
LIVER

CECUM

THYROID GL
HEAD

TAIL

THYMIC REGTON
SEELETAL MUSCLE
EYE

UTERUS

TRACHEA
URETHRA

WECROPSY PROTOCOL

FQ ADULT FEMALES

MESENTEPY/OM'TUM
HEART
ORAL,/PHARYNGEAL
PANCREAS

COLON
BARATHYROID GL
EARS

SPLEEN
BONE/JOINT
DIAPHRAGM
HARDERIAN GL
CERVIX
LUNGS

were walghed at necropsy:

THYMIC [.EGICN

LUNGS

PERITONEUM
PERICARDIAL CAV
TORGUE

DUODENUM

RECTUM

ADRENAL GL
NARES/NOSE
LYMPH ND, S-MERN
EONE, STERNUM
BRAIN

LACRIMAL GL
VAGINA

FIDNEYS

RIDNEYS

BRRC Report 91UG0BS
Appendix 6
Page 24

COMBINED REFEATED-EXPOSURE ANL REPRODUCTIVE/

opsy with no significant lezions observed unless

PERITONEAL CAV
RORTA
ESOPHAGUS
JEJUNUM

ANUS

SKIN

MAMMARY GL
LYMPH ND, MED
BONE, FEMUR
SPINAL COPD
OVARIES
VULVA

URETER

The microscoplc procedures used in this study are described in the methods section of the text.

Micro diagnosis grade codes:
1=MINIMAL, 2=MILD, 3=MODERATE, 4=MARKED, 5=SEVERE, PcPRESENT

Micro dliagnoslis distribution codes:

{ )=FOCAL,

Micro dlagnesis prefix codes:

# = NEOPLASM, B = BENIGN, M = MALIGNANT,

(( ))=MULTIFOCAL, NO PARENTHESES=DIFFUSE

EfN = PRE-NEOPLASTIC

MICROt indicates histologic confirmation of preceding gross diagnosis.
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THELE 4
PROPIONALDEHYDI: COMEINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY STUDY IN CD. RATS
IKDIVIDUAL NECROPSY OBSERVATIONS AWD/OR MICRGSCOPIC DIAGNOSES
FQ ADULT
GROUP: 0 PPM FEMALF
ANTKAL 20229 14-FEE-92 STUDY DAY 39
TYPE OF DEATH: SCHEOULED SACRIFICE
ORGAN WEIGHT 1BS.(G) REL. LUNGS
LIVER 10.898 4.058 GROSES: COLOR CHANGE, FOTAL/MULTIFOCAL
KIDNEYS 2,033 0.757 DARK RED FOCHL AREA, 1X1M¥, LEFT LOEE
LUNGS 1.179 0.43% RIDHEYS
THYMIC REGICN 0.273 0.102 MICEG: ((2)) MINERAL.ZATION
TERMINAL EODY WT. 26B.6 THE FOLLOWING TISSUES WERE HICUWSCOPICALLY HORMAL:
HEART LIVER +ZRENARL GL
SPLEEN THYMIC REGIQN ERAIN
OVARIES NASAL CAVITY LARYNX
TRACHEA LULGS
ANTMAL 28228 18-FEB~92 - STUDY DAY 43

TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT, ABS.{G)} REL. ADRELAL GL

LIVER 11.959 4.029 GROSS: . SIZE INCPEARSE
KIDNEYS 1.858 0.626 SLIGHT, LEFT
LUNGS 1.2686 0.433 MICRO*{(4)) MINERALIZATION
THYMIC REG.ON 0.1£n 0.054 SPLEEN

TERMINAL BODY W7, 296.8 GROSS: SHAPE/CONTOUR CHANGE

INDENTED AT ONE POLE
LYMPH ND, S5-MAN
GROSS: SIZE INCREASE
3-4X NQRMAL, LEFT
MICROt+ 4 PLASMACYTOSIS
MICRO: 4 LYMPHOID HYPERFLASIA
THE FQLLOWING TISSUES WERE MICROSCOPICALLY MNORMAL:

HEART LIVER SPLEEN
THYMIC REGION  BRAIN GVARIES
NASAL CAVITY LARYNX TRACHEA
LUNGS KIDNEYS

ANIMAL _ 28244 14-FEE-32 STUDY DAY 39

TYPE OF DEATH: SCHEDULED SACRIFICE -

ORGAN WEIGHT ABS.(G) _ REL.  ADRENAL GL

LIVER 13.023  4.448 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL

KIDNEYS 2.009 €.68% BILATERAL, ONE EROWN FOCAL AREA

LUNGS 1.277  0.436 FUNCTATE

THYMIC REGION 0.376 0.128  LYMPH ND, S-MAN

TERMINAL BODY WP,  292.8 GROSS: SIZE INCPEASE

LEFT SIDE, 2X NORMAL, ONE NOLE
MICROt+ 4 PLASMACYTOSIS
MICRO: 3 LYMFHOID HYPERPLASIA
LUNGS
GROSS: COLOR CHANGE, DIPFUSE
ALL LOBES, PALE PINK
THE FOLLOWING TISSUES WERE MICROSCOPICALLY MORMAL:

HEAAT LIVER ADRENAL GL
SPLEEY THYMIC REGION BRAIN
QVARIES RASAL CAVITY LARYNX
TRACHEA LUNGS KIDNEYS

See necropsy protocol page for list of tissues arvauined grossly spd for explanation of grades.
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TYPE OF DEATH: SCHEDULED SACRIFICE

ORGAR WEIGHT ABS. (G} REL.
LIYER 15.389 1.978
KIDNEYS 2.453 0.793
LUNGS L.178 0.3e1
THYMIC REGION 0.1€9 0.0.25
TERMINAL BODY WT. 309.2

LUNGS
GROSS:

KIDNEYS
GROSS:

MICROr

SEVERE, BILATERAL
4 HYDRCHEPHROSIS
BILATERAL
MICRO: ((3)) NEPHRITIS, INTERSTITIAL
UNILATERAL, LEFT KIDNEY

URETER
GROSS:

EFFL Report 51ud0es
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TABLE 4
PROPICRARLDEHYDE: COMEINED REPEATED-F 2051URE AKD REPRODUCTIVE/
DEVELOPHMENTAL TOXICITY STUL: IN co® FATS
INDIVIDUAL KECROPSY QBRSERYVATIGNS AND/OR MICRQSCCPIC LIAGNOSES
_ FQ ADULT
GROUP: 0 PPM FEM4RLE
ANTMA 28287 L6-FEE-92 STUDY DAY §!
TYPE '.F DERTH: SCHEDULED SACRIFICE
ORGAN WEIGHT AES.(.) REL . LYMFH ND, S-HAN
LIVER 10.058 4.033 GPRJSS: SIZE INCREASE
KIDNEY 3 1.8475 0.732 2-3X NCGEMAL ALL NODES
LUNGS 1.249 C.501 MICRG+ 4 LYMPHCID HYPERPLASIA
THYMIC REGION C.245 6.098 MICR%: 4 FLASMACYTOSIS
TERMINAL BOLY WT. 249.4 LUNGS
MICHO: ((l)) PERIVASCULAR INFILTRATE(S)
THE FOLLOWING TISSUES WERE MICROSCOPICALLY MORMAL;
HERKT LIVER ARRENAL GL
SPLEEN THYMIC REGION EFAIN
OVAERIES NARSRL CAVITY LRAFIRY,
TERACHEA KIDNEYS
ANTKAL 28239 16-¥EB~G2 STUDY DAY 41
TIPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL . SPLEEN
LIYVER L4.247 4£.946 GROSS: S1ZE INCREARSE
KIDNEYS 2.187 C.75% SLIGHY
LUNGS 1.287 0.437 LYMFH ND, S~-MAN
THIMIC REGION 0.25¢ 0.696 GROSS: SIZZ INCRERSE
TERMINAL BOLY WT, 28e.0 T#0 NCDES: 1OX6%3 MM, 12XEX3 MM
MICRO+ % PLASMACYTOSIS
MICRO: 2 LYMPHGID HYPERPLASIA
LUNGS
GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
CKE 2%2 4M WHITE FOCUS, LEFT LOEE
THE FOLLOWINS TISSUES WERE MICROSCOPICALLY NORMAL:
HEART LIER ACRENARL GL
SPLEEN THYMIC REGION ERAIN
QVARIES NASRL CAVITY LARTIX
TRACHEA LUNGS KIDHNETS
ANITHMAL 28240 l5-FEBE-§2 STUDY DAY 40

COLOR CHANGE, FOCAL/MULTIFOCAL
PUNCTATE RED FOCI, RIGHT

DIAPHRAGMATIC [LOBE

DILATED PELVIS

({2)) TUBULAR BASQPHILIA

ASSOCIATED WITH INPLAMMATION IN LEPT

RIDNEY

DILATATION/DISTENTIOR

2X NORMAL, BILATERAL
THE FOLLOWING TISSUES WERE MICROSCOPICALLY WORMAL:

See necropsy protocol page for list of tissues examined grossly and for explanation of grades.
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TAEBLE 4
FROPIONALDEEYDE: COMEINED FEPEATED-EXPOSURE AND REPEGDUCTIVE/
e CVELOPMENTAL TOYICITY STUDY IN CD® RaTS

INDIVIDURL NETROFSY QESERVATICNS ANZ/OR MICROSCOPIC DIAGHGSES

FGC AZULT
Z GROUP: 0 FFM FEMAL
* ANTIMAL 28240 (CONTINUED }
HEARRT LIVEER ACREMARL GL
SPLEEN THYMIC REGIGH ERAIN
OVRRIES HASAL CAVITY LARYNZL
. TEACHEA LUNGS URETER
AN IMRY, 28242 17-FEE-92 STUDY DAY 42
i TTPE GF DEARTi{: SCHSDULED SACRIFICE
e CUGAN WE:C&:’: LBS. (G} _ RfEL, LYMFH ND, 5-MAN
. LIVER . 11,749 3,786 GROSE: SILE INCREASE
FIDNTYS . 1.374 0.634 - 2Y% KCHRMAL,, SEVERAL HGDES
LUNLGS 1,206 0.414 MICRG+ 4 PLASHACJTOSIS
THYMIC REGION 0.213 0.068 MICRO: 3 LYMPHOID HYPERPLASIA
TERMINAL EDDY WT. '311.4 KIDHEYS
MICRO: (2) HEFHRITIS, INTERST.TIAL
{l) TUBULAR BASOPHILIA
THE FOLLOWING TISSUES WERE MICROSCQOPICALLY NORKAL:
HEART LIVER ADRENAL GL
SPLEENR THYMIC RETGION ERAIN
QVARIES HASKL CRYITY LARYNX
TRACHEA LUNGS
ANIMAL _ 28276 _ _ 17-FEB-37 STUDY DAY 42
TYPE OGF DEATH: SChECULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL . LUNGS
LIVER 11.999 4.175 GRUSS: COLOR CHANGE, FOCAL/MULTIFOCAL
KIDNEYS 1,622 0.634 MOTTLED PINK AND TAiH, ALL LOBES
LUNGS 1,138 0.396 MICRGO: - EXAMINED - NG SICNIFICANT LESIONS
THYMIC REGION 0. 290 0.10L THE FOLLOWING TISSUES WERE KICROSCOFICALLY MORMAL:
TERMINRL BODY WT. 287.4 HEART LIVER ACRENAL GL
SPLEEN THYMIC REGICH BRAIN
GYARIES HASAL CAVITY LARYKX
TRATHEA LUNGS KICNHEYS
ARTIMAL 28245 15-FEB-92 STUDY DAY 40
TYPE QOF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS.(G) REL. GRAQSS: EXAMINED - NO SIGNIFICANT LESIC! 3
LIVER 14.0186 4.460 KIDNEYS
KIDNEYS 2.140 0.681 KICRO: ((3)) MINERALIZATION
LUNGS 1.219 0.168 THE YOLLOWING TISSUES WERE MICROSCOPICALLY MORMAL:
THIMIC REGION 0.155 0.049 HEART LIVER ADREHARL GL
TERMINAL BODY WT. 314.3 SPLEEN THYMIC REGION BERAIH
! CVARIES HASAL CAVITY LARYMNX
. TRACHEA LUNGS
ANIAAL 28225 L6-FEE—~92 STUDY DAY 41l
TYPE OF DEATH: SCKEDULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL, SKIN
LIVER 13,464 4.843 GROSS: ALOPECIA
KEIDNEYS 1.762 0.634 BILATERAL, FROGNT PAWS, PARTIAL, 3XS5MM
LUNGS L.167 0.420 ARER
THYMIC REGIOK 0.246 0.088 LUNGS
TERMINAL BODY WT, 278.0 GROSS: COLOR CHANGE, FOQCAL/HULTIPOCAL

: . Eee necrcpsy protocol page for list of tissuns exasined grossly and for explanation of grades.
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TAELE 4§
PROPIONALDEHYCE: COMEINED REPEATEL-EXPOSURE AND REPROCUCTIVE/
‘ DEVELOPMENTAL TOXICITY STUDY IN cD% paTs

INDIVIDUAL HECROPSY GBSERVATIONS AMD/GR MICROSCOPIC DIAGHOSES

FG ADULT

ANIMAL 28226 (CCHTINUED)

. e = e e e i e e e e e

ALL LOBES HOTTLED LIGHT BROWH TGO
LIGHT RINK

MICRQ: EXAMINED - HO SIGNIFICANT LESIONS

THE FOLLOWING TISSUES WERE MICROSCOPICALLY MORMAL;

KEART LIVER RDRENAL GL
SKIN SELEEN THYMIC REGION
ERAIN OVARIES HRSRL CAVITY
LAR{HX TRACHER LUNGS
FIDNEYS
ANTMAL 28255 15-FEE-%2 STUDY DAY 43U
TYPE OF DEATH: SCHEDULED SACRIFICE
QRGAN WEIGHT AES.(G] REL. LUNGS
LIVER 13.155 4.506 GROSS5: COLGCR CHANGE, DIFFUSE
KIDKEYS 1.468 0.674 DRRK. PINY., ALL LORES
LUNGS i1.218 0.417 MICRO: FEXAMINED - HO SIGNIFICANT LESIONS
THIMIC REGINN 0.256 0.088 THE FOLLOWING TISSUES WERE MICROSCOPICALLY WORMAL:
TERMINAL EGDY WT. 291.9 HEART LIVER ARDREKAL GL
SPLEEN THYMIC REGION BRAIN
QVARIES HASARL CAVITY LARYHNX
TRACHEA LUNGCS KIDNEYS
. ANTHAL 28249 l6-FEE~92 STULY DAY 41
. TYPE QF DERTH: SCHEDULED SACRIFICE
ORCAN WEIGHMT ARES. (G) REL., GROS5: EXAMINED - HO SIGNIF CANT LESIONS
LIVER 12,307 4.,40€ HICRQ: EXAMINEL - NO SIGHIPICANT LESIONS
- KIDNEYS 1.900 0.684 THE FOLLOWING TIGSUES WERE MICROSCOPICALLY NORMAL:
LUNGS 1.166 0.417 HEART LIVER RKRDRENAL GL
THIMIC FEGION G.208 n.07: SPLEEN THYKIC REGION BRAIN
TERMINAL ECLY WI. 279.5 QVARIES NASAL CAVITY LARYHX
TRACHEA LuuGe KIDNEYS
ANTMAL 2821% 18-FEB-52 STUDY DAY 43
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS.(G) REL . LYMFH 0D, S-MAK
LIVER 13.170 4,267 GROSS ¢ SIZE INRCREASE
EIDNEYS 2,033 0.659 3% NORMAL, LEFT
LUNCS 1.184 0,384 MILROr 4 PLASHMACYTQSIS
‘ TH/4IC REGICH 0.205 0.066 MICRO: 3 LYMPHOID HYPERPLASIA
. TERMINAL BODY WT. ce.6 THE FOLLOWING TISSUES WERE MICHOSCOPICAILY HORMAL:
) HEART LIVER ADRENAL GL
.TPLEEN THYMIC REGION BRAIN
OVARIES HASAL CAVLTY LARYHX
TRACHEM LUNGS KIDNEYS

AMIHMAL 28278 17-FEE-92 STUDY DAY 42
TYPE OF DEATH: SCHEDULED SACRIFICE

ORGAN WEIGHT ABS. (G) REL . GROS3: EXAMINED - NO S1GHIFICAIPT LESIONS
LIVER 14.254 4,262 MICRO: EXAMINED ~ MO SIGNIPICANT LESIONS

- KIDNEYS 1.856 0,558 THE POLLOWING TISSUES WERE MICROSCOPICALLY MORMAL:
LUNGS 1,207 0.363 HEART LIVER ADRENAL GL
THYMIC REGIOW 6.2L7  0.065 SPLEEN THYMIC REGION ESAIN

] TERMINAL BODY WI. 332.9 OVARIES NASAL CAVITY LARYNX

' : TRACHEA LUNGS KIDNEYS

| Bee necropsy protocol page for List of tissues examiied grossly and for axplamation of grades,
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in TABLE 4
PROPTONALDEHYCE: COMAINED REPEATEL-EXPCSURE ANU REFRODUCTIVE/
‘ DEVELOPHENTAL TOXICITY STUDY IN cD® paTs
INDIVIDUAL NETROPSY OELERVATIONS AND/OR MICHOSCOPIC DIAGHOSES
FJ ABDULT '
: GROUP, 0 PPM FEMALE
ANTHAT, 28256 15-FEB-92 STUDY v‘.\w 40
TYPE OF DEATHt SCHEDULED SACRIFICE ‘
ORGAY WEIGHT ABS, (G) REL. GROSS:  EXAMINED - HC SIGNIPICANT LESIONS
LIVER 14.953  4.a43 MICRO: EXKMINED -~ NO SIGNIFICANT LESIONS
. KIDHEYS 2,040  0.606 THE R\LLOWING TISSUES WERE WICROSCOPICALLY NOAMAL:
=3 LUNGS 1.240 0.368 HERAT LIVER ADRENAL GL
o THYMIC REGION 0.31%  0.1Cl SPLEEN THYMIC REGION BRAIN
TERMINAL BODY WT, 1336.6 OVARIES NASAL CAVITY LARYNYX
TRACHER LUNGS KIDHEYS

See recropsy protocol paga for List of tissues e.amined grossiy and for explanaticn of grades.
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TABLE 4
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
0 DEVELOPMENTAL TOXICITY STUDY IN ¢D® RATS
INDIVIDUAL NECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNGSES
: FO ADULT
GROUP; 150 bPM PEMALE
ANTHAL 282727 L7-FEB-92 STUDY DAY 42
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL, ADRENAL GL
LIVER 13.659  4.640 GROSS: COLOR CHANGE, FOCAL/MULTTEOCAL
KIDNEYS 2.0° 0.700 BILATERAL, PUNCTATE BROWN FOCUS
LUNGS 1.2  0.420 LYMPH ND, S-MAN
THYMIC REGION 0.291 0.097 GROS5 SIZE INCREASE
TERMINAL BODY WI.  298.9 ONE NODE ON RIGHT SIDE 3% NORMAL
' NABAL CAVITY
MICRO: 1  VACUOLIZATION OF OLFACTORY EPITHELIUM
AXIMAL 28272 15-FEB~42 STUDY DAY 40
TYPE OF DEATH: SCHEDULED GACRIFICE o
ORGAN WEIGHT ABS. (G) REL. GROSS: EXAMINED - NO SIGNIFICANT LESIONS
LIVER 13,910  4.773 NASAL CAVITY
KIDHEYS 1.942 0.666 MICRO: 1  VACUOLIZATION OF OLFACTORY ¥PITHELIUM
LUNGS 1.195 0.410
THYMIC REGION 0.173  0.059

TERMINAL BODY WT. 291.4

1y ANIMAL 28270 _  17-FEB-92 STUDY DAy 42
' TYPE OF DEATH: SCHEGULED SACRIFICE
ORGAN WEIGHT ABS.{G) _ REL.  GROSS: EXAMINED - NO SIGNIFICANT LESIONS
LIVER 12,512 4.199  NASAL CAVITY
KIDNEYS 2.430  0.815 MiCRO: 1  VACUOLIZATION OF OLFACTORY EPITHELIUM
LUNGS 1,139 0.382
THYMIC REGION 0.244 0.082
. TERMINAL BODY WT.  298.0

ANTWAL 28288  18-FzR-52 STUDY_DAY _ 43
TYFE OF DEATH: SCHEDULED SACRIFICE

& ORGAN WETGHT ABG.(G) _ REL,  NASAL CAVITY

. LIVER 12,112 4.613 MICRO: 1  VACUCLIZATION OF OLFACTCRY EPITHELIUM

. KIDNEYS 1.736  0.661  LUNGS

: LUNGS 1.248  0.475 GROSS 1 COLOR CHANGE, FOCAL/MULTIFOCAL
THYMIC REGION 0.191  0.073 MOTTLED TAN AND RED, ALL LOBZS

TERMINAL BODY WT. 262.5

ANIMAL 28253 L6=-FEB-92 STUDY DAY 41

TYPE OF DEATH: SCHEDULED SACRIPICE

ORGAN WEIGHT ABS.(G)  REL.  GROSS: EXAMINED - NO SIGNIFICANT LESIONS

LIVER 13,230 4.717  HASAL CAVITY

KIDNEYS 1.93% 0.6% MICRO: 1L  VACUOLIZATION OF OLFACTORY EPITHELIUM
LUNGS 1.270  0.45)

THYMIC REGION 0.239 0.085

TERMINAL BODY WT.  280.%

ANIMAL 28264 17-FEB-32 STUDY DAY 42 .
: TYPE OF DEATH: SCPEDULED SACRIPICE -
“ ORGAN WEIGHT ABS. (G) REL, SKIN
° LIVER 13.193  4.590 CGROSS: SURFACE CHANGE :
! KIDNEYS 1,937 0.674 MULTIPLE BROWN 1MM RAISED AREAS ALONG
N LUNGS 1.346 0.468 LENGTH OF TAIL

Ees necropsy protocol pags for list of tissues examined grosaly and for explanation of grades.
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TABLE & . ..
PROPIONALDEHYDE: COMBINED REFPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY STUDY IN cp® RATS
INDIVIDUAL NECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNDSES
¥ ADULT
GROUP: 150 PPM FEMALE
ANTHAL, 28264 [(CONTINUED)
THYMIC REGION 0.184 0.064 NASAL CAVITY
TERMINAL BODY WT. 287.4 MICRO: 2 VACUOLIZATION OF OLFACTORY EPITHELIUM
ANIMAL, 28233 17-FEB-92 STUDY DAY 42
TYPE OF DEATH:; SCHEDULED SACRIFICE
QORGAN WEIGHKT ABS. {G) REL, LYMPH ND, S-MAN
LIVER 12.4786 §.343 GROSS5: SIZE INCREASE
KIDNEYS 1.025  0.670 2X NORMAL
LUNGS 1.337 0.465 NASAL CAVITY
THYMIC REGION 0.262 0,091 MICRO: 1 VACUOLIZATION OF QLFACTORY EPITHELIUM
TERMINAL BODY WT, 287.13
ANIMAL 28225 18-FEB-92 STUDY DAY 43
TYPE OF DEATH:1 SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL, COLON
LIVER 14.775 1.476 GROSS: CASEOUS
KIDNEYS 2.058 0.624 LYMPH HD, MED
LUNGS 1,195 0.362 GROSS: COLOR CTHANGE, DIPFUSE
THYMIC REGION 0.218 0.066 DARK RED
TERMINAL BODY WT. 330,1 HASAL CAVITY
MICRO: 2 VACUOLIZATION OF QLFACTORY EPITHELIUM
LUNGS
GROSS: COLCR CHANGE, FOCAL/MULTIFOCAL
MULTIPLE DARK RED FOCI, ALL LOBES
ANIHAL 28238 15~FEB-32 STUDY DAY 40

TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHKT ABS.(G) REL. SKIN

LIVER 9.031 3.337 GROSS!t CRUST/SCAB/SCALE

KIDNEYS 2.006 0.741 LEFT PERINASAL REGION 2X2MM RED CRUST
LIMGS 1.355 0.501 NASAL CAVITY

THYMIC REGION 0.322 0.119 MICRO: 2 VACUOLIZATION OF OLFACTORY EPITHELIUM

TERMINAL BODY WT. 270.6

ANIMAL 20825 17-FEB-92 STUDY DAY 42
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHMT ABS. (G) REL, LYMPH ND, S~MAN
LIVER 12.400 4.225 GROSS: SIZE INCREASE
KIDNEYS 1.894 0.645 TWO NODES, 10X6X4 MM, L5X8X4 MM
LUNGS 1.127 0.384 NASAL CAVITY
THYMIC REGION 0.217 0.074 MICRO: 2 VACUOLIZATION OF OLFACTORY EPITHELIUM
TERMINAL BOCY WT, 291.5 LUNGS

GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL

1X1 MM RED FOCI, LEFT LOBE

AHIMAL 28267 17-FEB-92 STUDY DAY 42

TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS.{G) REL, GROSS: EXAMINED - NO SIGNIFICANT LESIONS

LIVER 14.510 4,656 NASAL CAVITY

KIDNEYS 1.482 0.476 "HMICRO: ({1)) RHINITIS

LUNGS 2.223 0.711 : 1 VACUOLIZATION OF QLFACTORY EPITHELIUM
THYMIC REGICN 0.193 0.062

TERMINAL BODY WT. 1.6

See nacropsy protocol page for list of tissues examinsd grossly and for explanation of grades.
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.
| TABLE 4
' PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REFRODUCTIVE/
ol . DEVELOPMENTAL TOXICITY STUDY IN cD® RATs

INDIVIDUAL NECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNOSES

F0 ADULT
! GROUP: 150 pPPM FEMALE
ANIMAL 28280 18-FEBE-92 STUDY DAY 43
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABRS. (G) REL, NASAL CAVITY
LIVER 12.878 4.258 MICRO: 1  VACUOLIZATION OF OLFACTORY EPITHELIUM
KIDNEYS 2.112  0.695 KIDNEYS
LUNGS 1.225 0.403 GROSS: PILATEP PELVIS
THYMIC REGION 0.223 0.073 MODERATE, RIGHT
TERMINAL BODY WT. 303.9
ANYHAL 28259 15-FER-92 STUDY DAY 40
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN '~2IGHT ABS. (G} REL. NASAL CAVITY
LIVER 14,665 4.045 MICRO: 2 VACUOLIZATION OF OLFACTORY EPITHELIUM
KIDNEYS 2.00L 0.661 LUNGS
LUNGS 1.216 0.402 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
THYMIC RECION 0.179 0.059 BROWN FOCAL AREAS, RIGHT LOBES

TERMINAL BODY WT, 362.7

ANTMAL 28262 16=FEB=~92 STUDY DAY 41
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G} REL, ADRENAL GL
LIVER 14.72. 4.419 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
KIDNEYS 2.203 0.661 BILATERAL ONE BROWN PUNCTATE FOCAL
LUNGS 1,373 0.412 AREA
: THYMIC R|EGION 0.250 0.075% LYMPH ND, S-MAN
TERMINAL BODY WT. 333.1 GROSS: SIZE INCREASE
. ALL NODES, 3-4X NORMAL
o NASAL CAVITY
4 MICRO:; 2 VACUOLIZATION OF OLFACTORY EPITHELIUM

ANIMAL 28220 16=-FER=92 STUDY DAY 41
v TYPE OF DEATH: SCHEDULED SACRIFICE

i ORGAN WEIGHT ABS. (G) REL. OVARIES

LIVER 10.642 3.617 GROSS: CYST
N KIDNEYS 1.838 0.659 LEFT 10MM IN DIAMETER, FILLED WITH
' LUNGS 1.19% 0.427 CLEAR RED FLUID

THYMIC REGION 0.1B6 0.067 NASAL CAVITY

TERMINAL BODY WP, 278.8 HICRO: 2  VACUOLIZATION OF OLFACTORY EPITHELIUM

See necropsy protocol page for list of tissues examined gros:;y and for explanation of grades.
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i TABLE 4
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY STUDY IN ¢D® RATS
INDIVIDUAL NECROPSY ODSERVATIONS AND/OR MICROSCOPIC DIAGNOSES
FO ADULT
GROUP: 750 PPM FEMALE
ANTMAL 28266 14-FEB-82 STUDY DAY 39
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS.(G) REL, GROSS: EXAMINED - NO SIGNIFICANT LESIONS
LIVER 11,162 £.171 NASAKL CAVITY
KIDNEYS 2.21] 0.827 MIZRO: 2 RHINITIS
LUNGS 1.219 0.456 2 VACUOLIZATION OF OLFACTORY EPITHELIUM
THYMIC REGION 0.242 0.09%0 B
TERMINAL BODY Wr. 267.6
I ANTMAL 28281 16-FEH-92 STUDY DAY 41
i TYPE QF DEATH¢ SCHEDULED SACRIFICE
ORGAN WEIGHT ABS, (G) REL. LYMPH ND, S-MAN
LIVER 14,3892 4.89% GROSS: SIZE IV REASE
KIDNEYS 2,168 0.738 SLIGHT TO 2X NORMAL
LUNGS 1.166 0.397 NASAL CAVITY
THYMIC REGION 0.229 0.078 MICRO: 2 VACUOLIZATION OF QLFACTORY EPITHELIUM

TERMINAL BODY WT. 253.8

ANTMAL 28236 19-FEB-92 STUDY DAY 43

TYPE OF DEATH: SCHEDULED SACRIFICE

ORGAN WEIGHT ABS.(G) REL. COLON

LIVER 11.857 4.188 GRO3S;: GASEQUS

KIDNEYS 1.841 0.650 NASAL CAVITY

LUNGS 1.081 0.382 MICRO: 2 RHINITIS

THYMIC RECION 0,186 0.566 2 VACUOLIZATION OF OLFACTORY EPITHELIUM

TERMINAL BODY WT. 283.1

ANIMAL 28250 14-FEB-92 £J/UDY DAY 39

TYPE OF DEATH: SCHEDULED SACRIFICE

ORGAN WEIGHT ABS.(G) REL. ACRENAL GL

LIVER 12.259 4.592 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
KIDNEYS 2,053 0.769 BILATERAL, PUNCTATE BROWN FOCAL
LUNGS 1.138 0.426 AREAS, SEVERAL

THYMIC REGION 0.099 0.037 LYMPH ND, S=MAN

TERMINAL BODY WT. 267.0 GROSS: COLOR CHANGE, FOCAL/MULTIFQCAL

RIGHT SIDE MOTTLED RED AND .REAM
THYMIC REGION
GROSS: SIZE DECREASE
0.50 OF NORMAL
, NASAL CAVITY
HICRO: 2 RHINITIS
Z VACUOLIZATION OF OLFACTORY EPITHELIUM

LUNGS
GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL

ALL LOBES MOTTLED LIGHT BROWN AND

PALE PINK
ANTHAL 28271 15-FEB~92 STUDY DAY 40
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS.(G) REL. GROSS: EXAMINED - NO SIGNIFICANT LESIONS
LIVER 12.319 4.232 NASAL CTAVITY -
RIDNEYS 1.737 0.597 MICRO: 3 VACUOLIZATION OF JLFACTORY EPITHELTUM
LUNGS L.124 0.306
THYMIC REGION 0.200 0.069

Sae nec:opsy protocol page for list of tissues examined grossly and for explanation of grades.

03/12/93 Page 198 of 366

-
o~




BARC Report 9lU%GOes

Appandix 6
Page 14
TABLE 4
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY STUDY IN c0® Rats
INDIVIDUAL NECROPSY OBSEAVATIONS AND/QR MICROSCOPI{ DIAGNOSES
FO ADULT
GROUP: 150 PPM FEMALE
ANTMAL 28271 (CONTINUED)
TERMINAL BODY WT. 291.0
AMNIMLL 20263 18-FEB-92 STUDY DAY 43
TYPE OF DFATH: SCLIDULED SRACRIFICE
CRGAN VWEIGHT ABS, [G) REL. ADRENAL GL
LIVER 14.076 4.327 GROSS COLOR CHANGE, FOCAL/MULTIFOCAL
KIDNEYS 2.206 0.678 PUNCTATE BROWN FOCI, 1X1X1MM,
LUNGS 1.329 0.409 BILATERAL .
THYMIC REGION 0.176 0.054 LYMPH ND, S-MAN
TERMINAL BODY WT. 325.3 GROSS: SIZE INCREASE
2X NORMAL, RIGHT
NASAL CAVITY
MICRO: 2 RHINITIS
3 VACUOLIZATION OF OLFACTORY EPITHELIUM
LUNGS
GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
MOTTLED DARK RED AND TAN, ALL LOBES
DARR RED FQCAL AREA, 1X2%2MM, RIGHT
DIAPHRAGMATIC LOBE
ANIMAL 28223 15-FEB-92 STUDY_DAY 40
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS, (G} REL. LIVER
- LIVER 13,283 4.800 GROSS: CQLOR CHANGE, DIFFUSE
KIDNEYS 1.953 0.706 DARK RED, ALL LOBES
LUNGS 1.250 0.452 ADRENAL GL
THYMIC REGION 0.197 0.071 GROSS: COLOR CHANGE, DIFFUSE
TERMINAL BODY WT. 276.7 RED=-BROWN, BILARTERAL
NASAL CAVITY
MICRO: 3 VACUOLIZATION OF OLFACTORY EPITHELIUM
LUNGS -
GROSS; COLOR CHANGE, FOCAL/MULTIFOCAL
DARK RED FOCAL AREAS, ALL LOBES
ANYMAL 28283 15~FEE-92 STUDY DAY 40

TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL, SKIN

LIVER 12.305 4.170 GRO5S1 SURFACE CHANGE

KIDNEYS 2.178 0.738 1¥1 MM, BROWN, RAISED AREAS, TAIL SKIN
LUNGS 1,265 0.429 HASAL CAVITY

THYMIC REGION 0.207 0.070 MICRO: {(2)) RHINITIS

TERMINAL BODY WT. 295.1 3 VACUOLIZATION OF QLFACTORY EPITHELIUM

2 ATROPHY, OLFACTORY EPITHELIUM

ANTHAL 28260 19-FEB-92 STUDY DAY 44
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G} REL, NASAL CAVITY

LIVER 11.953 4.100 MICRO: 2 VACUOLIZATION OF OLPACTORY EPITHELIUM B
KIDNEYS 1.808 0.620 LUNGS

LUNGS 1.070 0.367 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL

THYMIC REGION 0.290 0.099 HMOTTLED RED AND TAN, ALL LOBES

Ses necropsy protocol page for list of tissues examined grossly and for explanation of grades,
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TABLE 4
PROPIONALDEHYDE: COMBINED REFEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPM.UNTAL TOXICITY STUDY IN CD® RATS
INDIVIDUAL WECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNISES
F£O0 ADULT
GROUP: 750 PEM FEMALE
ANIMAL 28260 (CONTINUED)
TEKHINAL BODY WT.  291.6 DARK RED FOCI, RIGHT APICAL LOBE
ANIKAL 28259 18-FEB-92 STUDY DAY 43
TYPE OF DEATH: SCHEDULED SACPIFICE
ORGAN WEIGHT ABS. (G} REL, ADRENAL GL
LIVET 12.204  4.188 GRLSS: COLOR CHANGE, FOCAL/MULTIFOCAL
KIDNEYS 2.159 0,741 DARK RED FOCUS, LEFT
LUNGS 1.203  n,.413 SKIN
THY,,IC REGION 0.20:  U0.069 ROSS 1 SYURFACE CHANGE
TERMINAL BODY WT.  291.4 MULTIPLE RAISED AREAS, PURCTATE, NEAR
TAIL TATTOOING NUMBERS
SKIN
GROSS: ALOPECIA
BILATERAL, FRONT PAWS, 25Y15MM AND
15X10MM
NASAL CAVITY
MICRO: 2 VACUGLIZATION OF OLFACTORY EPIT-LIUM
ANTMAL 28252 16-FER-§2 STUDY DAY 41
TYPE OF DEATH: SCHEDULED SACRIFICS
ORGAN WEIGHT ABS. [G) REL. CROSS: EXAMINED - NO SIGNIFICANT LESIONS
LIVER 16.579 1.923 NASA. CAVITY
KIDNEYS 1.883 D0.698 MICRO: 2 VACUOLIZATION OF OLFACTORY SPITHELIUM
LUNGS 1.155 0,428
THYMIC REGTON 0.167  0.362

TERMINAL BODY WT. 26977

ANTMAL 28222 15-FEB-92 STUDY DAY 4D
TIPE OF DEATH: SCHED'ILED SACRIFICE
DRSAN WEIGHT ABS. (G REL. SKIN
LIVER 12.255 4,213 GROSS: SURFACE CHANGE
KIDNEYS 2.164 0.747 TAIL NEAR BASE, 1X1X1MM BROWN RAISED
LUNGS 1.104 0.381 AREA
THYMIC REGION 0.1513 0.053 NASAL CAVITY
TERMINAL BODY WT. 2089.5 MICRO: 3 VACUOLIZATION OF OLFACTORY EPITHELIUM
LUNGS
GROSS: COLOR CHANGE, FDCAL/MULTIFOCAL
SEVERAL DARK RED 2X2MM FOCAL AREAS ON
LEFT LOBE
ANIMAL 208224 15-FEB-92 STUDY DAY 40

7YPE OF DEATH: SCHEDULED SACRIFICE

ORGAM WEIGHT ABS.(G) REL, GROSE: EXAMINED - NO SIGNIFICANT LESIC:.

LIVER 14.2390 4.187 NASAL CAVITY

KIDNEYS 2.327 0.774 MICRO: k| VACUOLIZATION OF OLFACTORY EPITHELIUM
LUNGS 1.30% 0.43% (2) RHINITIS

THYMIC REGION 0.226 0.075

TERMINAL BODY WT. 300.6

ANIMAL 28221 15-FEB-92 STUBY DAY 40

TYPE OF DEATH: SCHEDULED SACRIFICE

ORGAN WEIGHT ABS. {(G* REL, ADRENAL GL

LIVER 12.9. 4.287 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL

KIDNEYS 2,067 0.685 BILATERAL, MULTIPLE 1XIMM BROWN FOCI
LUNGS 1.178 0.389% SKIN

See necropsy protocol page for list of tissues examined grossly and for explanation of grades.
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- TABLE 4 R
. PROPIONALDEHYDE: COMBIMED REPEATED~EXPOSURE AND REPRODUCTIVE/ Ny
9 ‘ DEVELOPMENTAL TOXICITY STUDY IN cD® RATS

INDIVIDUAL NECROPSY OBSERVATIONS AND/OP. MICROSCOPIC DIAGNOSES

3 FO ADULT
- GROUP: 750 PPM FEMALE
ANIMAL __ 28221 (CONTINUED)
THYKIC REGION 0.194 ©0.0&4 GRDSS: SURFACE CHANGE
TERHINAL BODY WT. 301.7 ThIL, SEVERAL RAISED BROWN ARFAS
1X1X1MM
NASAL CAVITY
MICRO: 3  VACUOLIZATION OF GLPACTORY EPITHELIUM
. ANTHAL 28230 17-FEB-22 STUDY DAY 42
- TYPE OF DEATH: SCHEDULED SACRIFICE -
ORGAN WEIGHT ABS. (G) REL. THYMIC REGION
LIVER 12.88% 4,560 GROSS: SIZE DECREASE
KIDNEYS 1.837 0.65% 0.50 OF NORMAL
LUNGS 1.282 0.454 NASRL CAVITY
. THYMIC REGION 0.075  0.027 MICRO: 3 VACUOLIZATION OF OLFACTORY EPITHELIUM
* TERMINAL BODY w7, 282.5§ 1 ARTROPHY, OL¥ACTORY EpITHELIUM
LUNGS
GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL

MOTTLED LIGHT BROWN AND LIGHT PINK

See necropsy protocol page for list of tissues examined grossly and for explanation of grades.
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TABLE 4
PROFIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY STUbY IN cD® RATS
INDIVIDUAL NECROPSY OBSERVATIONS AND/OR MICROSCOPIC DIAGNQSES
FO ADULT
GROUP: 1500 PPM FEMALE
ANIMAL 28265 15-FEE-92 STUDY DAY 40
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS.(G) REL. ADRENAL GL
LIVER 13.461 4.942 GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
RIDNEYS 1.778 n.g53 BILATERAL, SEVERAL BROWN PUNCTATE FOCI
LUNGS 1.067 0.392 HASAL CAVITY
THYMIC REGION 0.133 0.049 MICRO: 3 ATROPHY, OLFACTORY EPITHELIUM
TERMINAL BODY WT. 272.4 ANTERIQR TWO SECTIONS, DORFCAL FORTION
THE FOLLOWING TISSUES WERE KMICROSCOPICALLY NORMAL:

HEART LIVER ADRENAL GL

SPLEEN THYMIC REGION BRAIN

OVARIES LARYNX TRACHEA

LUNGS KIDNEYS
ANIMAL 28269 14-FEB-92 STUDY DAY 39
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL, ADRENAL GL
LIVER 12,250 4.505 GROSS: COLCR CHANGE, FOCAL/MULTIFOCAL
KIDNEYS 1,951 0.717 BILATERAL, PUNCTATE BROWN FOCI, 2 ON
LUNGS 1.227 0.451 EACH
THYMIC REGION 0.278 0.102 NASAL CAVITY

TERMINAL BODY WT. 271.9 MICRO: 4  ATROPHY, OLFACTORY EPITHELIUM
. ANTERIOR TWO SECTIONS, DORSAL PORTION
THE FOLLOWING TISSUES WERE MICROSCOPICALLY HORMAL:

HEART LIVER ADRENAL GL
SPLEEN THYMIC REGION BRAIN
OVARIES LARYNX TRACHEA
LUNGS:. KIDNEYS
" ANIMAL 28279 15-FEB-92 STUDY DAY 30
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL. GROS3: EXAMINED ~ NO SIGNIFICANT LESIONS
LIVER 10.542 4.040 NASAL CAVITY
KIDNEYS 1.88L 0.721 MICRO: {(2)) RHINITIS
LUNGS 1.067 0.409 PRESENT ONLY IN ANTERIOR SECTION
THYMIC REGION 0.227 0.087 PRESENT ON LATERAL TURBINATE AND
TERMINAL BODY WT.  260.9 LATERAL WALL

3 ATROPHY, OLFACTORY EFITHELIUM
FRESENT IN SECOND AND THIRD SECTIONS
THE FOLLOWING TISSUES WERE MICROSCOPICALLY NORMAL:

HEART LIVER ADRENAL G,
SPLEZEN . THYMIC REGION  BRAIN ‘
OVARIES LARYNX TRACHER
LUNGS KIDNEYS

ANTMAL 28268 15-FEE=92" STUDY DAY 40

TYPE OF DEATH: SCHEDULED SACRIFICE

ORGAN WEIGHT ABS. {G) REL. STOMACH

LIVER 11.942  4.216 GROSS: ULCERATED

KIDNEYS - 1.888  0.667 GLANDULAR PORTION, MARKED

LUNGS 1.187  0.419 STOMACH

'THYMIC REGION 0.169 0.060 GROSS: CONTENTS ABNORMAL

TERMINAL BODY WT.  283.3 BRIGHT YELLOW SEMI-SOLID MATERIAL

OVARIES

See necropsy protocol page for list of tissues examined grossly and for explanatlon of grades}
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TABLE 4
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOBMENTAL TOXICITY STUDY IN CD® RATS

INDIVIDUAL NECROPSY OBSERVATIGHS AND/OR MICROSCOPIC DIAGNOSES

FO ADULT
CROUP: 1500 pPM FEMALE

ANIMAL 28268 (CONTINUED}

GROSS: CYST
2X%2%X2 MM, RIGHT (BRUKEN AT NECROPSY)
RASAL CAVITY
HMICRO: q ATROPHY, OLFACTORY EPITHELIUM
ANTERIOR TWO SECTIONS, DORSAL PORTIOR
THE FOLLOWING TISSUES WERE MICROSCOPICALLY WORMAI! :

HEARRT STOMACH LIVER
ADRENAL GL SPLEEN THYMIC REGION
BRAIN OVARIES LARYNYX
TRACHKEA LUNGS KIDNEYS
ANIMAL 28254 15-FEBE-92 STUDY DAY 40
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS.{G) REL. ADRENAL GL
LIVER 11.915 4.1n9 GROSS: COLOR CHANGE, DIFFUSE
KIDNEYS 1.926 0.661% LIGHT REDR, BILATERAL
LUNGS 1.134 0.391 NASAL CAVITY
THYMIC REGION 0.241 0.083 MICRO: 3 ATROPHY, OLFACTORY EPITHELIUM
TERMINRL BODY WT.  250.0 ANTERIOR 1WO SECTIONS, DORSAL PORTION
THE FOLLOWING TISSUES WERE MICROSCOPICALLY RORMAL:
HEARY LIVER ADRENAL GL
SFLEEN THYMIC REGION BRAIN
OVARIES LARYNX TRACHEA
LUNGS KIDNEY™
ANTMAL 28243 16-FEB=-92 STUDY DAY 41
?7PE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G} REL. GROSS: EXAMINED - NO SIGNIFICANT LESIONS
LIVER 12.668 4.466 NASAL CAVITY
KIDNEYS 1.959 0.691 MICRO: 4  ATROPHY, OLFACTORY ERITHELIUM
LURGS 1.253  0.442 ANTERIOR TWO SECTIONS, DORSAL PORTION
THYMIC REGION 0.204 0.072 THE FOLLOWING TISSUES WERE MICROSCOPICALLY NORMAL:
TERMINAL BODY WT.  283.7 HEART LIVER ADRENAL GL
SPLEEN THYMIC RESION BRAIN
OVARIES LARYNX TRACHEA
LUNGS KIDNEYS
ANIMAYL 28247 L6-FEB~92 STUDY DAY 41
TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS.(G) REL. NASAL CAVITY
LIVER 11.224 4.079 MICRO: 3  ATROPHY, OLFACTORY EPITHELIUM
KIDNEYS 2.025 0.736 ‘ ANTERIOR TWO SECTIONS, DORSAL PORTION
LUNGS 1.094 0.398 LUNGS .
THYMIC REGION 0.201 0.073 GROSS: COLOR CHANGE, FOCAL/MULTIFCCAL
TERMINAL BODY WT, 278.1 PUNCTATE RED FOCI, ALL LOBES
o THE FOLLOWING TISSUES WERE MICROSUOPYCALLY MNORMAL:
HEART LIVER ADRENAL GL
SPLEEN THYMIC REGION BRAIN
OVARLES LARYNX TRACHEA
LUNGS KIDNEYS }
ANTMAL 28285 17-FEB-92 STUDY DAY 42

TYPE OF DEATH: SCHEDULED SACRIFICE

See necropsy protocol page for list of tissues examined grossly and for explanation of gradas.
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ThELE 4
PROPIONALDZHYDE: COMBINED REPEATED-EXFPOSURE AND REPRODUCTIVE/
. DEVELQPMENTAL TOXICITY STUDY TN cD® RATS
INDIVIDUAL NECROPSY ODSZRVATIONS AND/OR MICROSCOPIC DIAGNOSES
FO ADULT
GROUP: 1500 PPM FEMALE
ANIMAL 2828% (CONTINUED}
ORGAN WEIGHT ABS. (G} FEL. AKDRENAL GL
LIVER 13,212 4.484 MICRO: ((3)) CORTICAL CELL HYPERTRQPHY
KIDNEYS 1,844 0.626 NASAL CAVITY
LUNGS 1.351 0.459 MIZRO: 4 ATROPHY, GLFACTORY EPITHELIUM
THYMIC REGION 0.256 0.087 ANTERIOR TWO SECTIONS, DORSAL FCRIION
TERMINAL BODY WT. 294.6 ((3)) HECROSIS OF OLFACTORY EFPITHELIUM
THIRD SECTION
LUNGS
GROSS: COLCR CHANGE, FOCAL/MULTIFQCAL :
OHE PUNCTATE BLACK FOCUS, RIGHT
DIAPHRAGHMATIC LQBE
KID' "YS

MICRO: ({2)) MINERRLIZATIOQN
THE FOLLOWNING TISSUES WERE MICROSCOPICALLY HORM/L:

HEART LIVER SPLEEN
THYMIC REGION BRAIN OVARIES
LARYNX TRACHEA LUNGS
ANTMAL 28231 15-FEE-92 STUDY DAY 40 i

TYPE OF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS. (G) REL. SKIN

LIVER 11.554 4.184 GFUSS: ALOFECTIA
KIDNEYS 2.128 0.771 MULTIRLE AREAS PARTIAL, ABDOMINAL
LUNGS 1.199 0.434 REGION AND LEFT SIDE
THYMIC REGION 0.182 0.066 HRSAL CAYITY
TERMINAL BODY WT. 276.2 MICRO: 3 ARTROPHY, OLFACTURY EPITHELIUM
ANTERIOR TWO SECTIONS, DORSAL PORTION
THE FOLLOWING TISSUES WERE MICROSCOPICALLY HORMAL:
HEART LIVER ADRENAL GL
SHIN SPLEEN THYMIC REGION
BRAIN GQVRRIES LARYNX
TRALHEA LUNGS KIDNEYS
ANTHAL 28246 14-FEE-G2 STUDY DAY 39

TYPE QF DEATH: SCHEDULED SACRIFICE
ORGAN HWEIGHT ABS.{G) REL. ADRENAL GL

LIVER 12.610 4.463 GROSS! COLOR CHANGE, FOCAL/MULTIFCCAL
RIDNEYS 1.883 0.665 BROWN PUNCTATE FOCL, BILATERAL
LUNGS 1.386 0.489 NASAL CARVITY o
THYMIC REGION 0.340 0.120 MICRO: 4 ATROPHY, CLFACTORY EPITHELIUM
TERMINAL BQDY WT. 283.2 ANTERIOR TWO SECTIONS, DORSAL PORTION
LUNGS
GROSS! COLOR CHARGE, POCAL/MULTIFOCAL

DARK RED FOCI, LEPFT LOEE
THE FOLLOWING TISSUES WERE MICROSCOPICALLY NORMAL:

HEART LIVER ADREVAL GL
SPLEEN THYMIC REGION BRAIN
QVARIES LARYNX TRACHEA
LUNGS KIDMEYS

ANTMAL 28234 17-FPEB-92 STUDY DAY 42

TYPE OF DEATH: SCHEDULED SACRIFICE

ORGAN WEIGHT ABS, (G} REL. OVARIES

See necropsy protocol page for list of tissues examined grossly and for explanation of grades.
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NEVELOPMENTEL TOXICITY STUDY IN ¢2® RaTS

INDIVIDUAL KECROPSY QESERVATIONS AND/OR MICROSCOPIC DIAGHOSES

FQ ADULT
GROUP; 15Q0 PPM FEMALE
ANTMAL 208234 (CONTINUED)
LIVER 13.934 4.817 GROSS! CYST
KIDNEYS 1.759 0.608 1GX$X2 MM, LEFT
LUNGES 1.106 0.382 NASAL CAVITY
THYIMIC REGIOR 0.198 0.068 MICRO: 4 ATROPHY, OLPACTORY EPITHELIUM
TERMINAL EODY WT, 289.3 KNTERIOR TWQ SECTIONS, DORSAL PORTION
ZUNGS
GROSS: COLOR CHANGE, FOCAL/MULTIFOCAL
PUNCT}TE RED FOCI, LEFT LOEES
KIDKEYS
HMICRO: {(1)) MINERALIZATION
THE FOLLOWING TISSUES WERE MICROSCOPICALLY MHORMAL:
HEART LIVER AORENAL GL
SPLEEN THYKIC REGION BRAIN
QVARIES LARYNX TRACHER
LUNGS
ANTMAL 28241 18-FEB-§? STUDY DAY 43

TYPE OF DEATH: SCHEDULED SACRIFICE

ORGAN WEIGHKT AES. (G) REL. THYMIC REGICHN
LIVER 14.019 4.463 GROSS: SIZE DECREARSE
KIDHEYS 2.G55 Q9.654 0.30 OF NORMAL
LUNGS 1.315 Q.419 HASAL CAVITY
THYMIC REGION 0.130 0.041 MICRO: 4 ATROPHY, OLFACTORY ErITEELIUM
TERMINAL BODY WT. 314.1 ANTERIOR TWCO SECTIONS, DORSHL PORTICH
LUNGS
GROSS: CQLOR CHANGE, FOCAL/MULTIFOCRL
MULTIPLE CARF. RED FOCI, ALL LOBES
MICRO+((2)) PERIVASCULAR INFILTRATE(S)
MICRO: (<) ALVEQLAR HISTIQCYTOSIS
(2) PBNEUMONITIS, INTERSTITIAL
THE FOLLOWING TISSUES WERE MICHOSCOPICALLY MORMAL:
HEART LIVER ADRENAL GL
SPLEEN -THYMIC REGIONW ERAIN
OVARLIES LARYHX TRACHEA
EIDNEYS
AMIMAL 28251 15-FEE~92 STUDY DAY 40
TYPE QF DEATH: SCHEDULED SACRIFICE
ORGAN WEIGHT ABS, (G) REL. GROSS: EXAMINED - HO SIGNIFICANT LESIONS
LIVER 13,231 4.473 NASAL CAVITY
KIDHEYS 2.142 0.724 MICRD: 3 ATROPHY, OLFACTORY EPITHMELIUM
LUNGS 1.193 0.403 ANTERIQR TWQ SECTIONS, DORSAL PORTION
THIMIC REGIOM 0.141 0.049 THE FOLLOWING TISSUES WERE MICROSCOPICALLY HORMAL:
TERMINAL BODY WT. 295.8 HEART LIVER ADRENRL GL
‘ SPLEEN THYMIC REGION BRAIN
OVARYES LARYHXL TRACHER
LUNGS KIDNEYS
AMNIMAL 20284 16-FEB-52 STUDY DAZ 41 )
TYPE QF DEARTH: SCHEDULED SACRIFICE e
ORGAN WEIGHT ABS, (G) REL. GROSS: EXAMINED - HO SIGHIPICANT LESIONS
LIVER 12.074 4.287 HASAL CAVITY
KIDHEYS 2.049 0.728 MICRO: 4 ATROPHY, OLFACTQRY EPITHELIYM
LUNGS 1.297 0.461 ANTERIOR TWQO SECTIONS, DORSAL PCRTION
THYMIC REGION @j’& 0.074 . KIDNEYS

See necropsy protocol page for list of tissues examined grossly and for explanation of grades.
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TABLE 4
COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY STUDY IN CD® RATS

INDIVIDUAL NECROPSY OBSERVATIONS AND/CR MICROSCORIC DIAGHOSFS

GROUZ: 1500 PPM FEMALE

FQ RDULT

21U0GBe

AMTHAL 26284 (CONTINUED)
TERMINAL EODY WT. 28l.6

MICRO: ({3)) MINERALIZATION
THE POLLOWING TISSUES WERE HWICROSCOPICALLY HGEMAL:

HEARRT LIVER ADRENAL GL
SPLEEN THYMIC REGIOHN BRAIN
QVARIES LARYNY TRACHEA
LUNGS
ANIMAL 28237 28-FEE-92 STUDY DAY 53
7YPE OF DEATH: SCHEDULED SACRIFICE
ORGAH WEIGHT AES, (G) REL. GRGSS: EXAMIHED - NO SIGHIFICANT LESIONS
LIVER 10.409 3.686 HASAL CARVITY
FIDNEYS 2.247 0.7%6 HICRO: 4 ATROPHY , OLPRCTORY EPITHELIUM
LUKGS 1..385 J.49C ANTERIOR TWQ SECTIONS, DORSAL PORTION
THYMIC KEGIOQN 0,307 0.109 “SIE FOLLOWING TISSUES WERE MICROSCOPICALLY BOBMAL:

TERMINAL EQDY WT. 282.4

HEART LIVER KRDRENAL GL
SPLEEN THYMIC REGION BRARIN
QVARIES LARRYNX TRACHEA
LUNRGS KIDNEYS

See necropsy protoccl page for 1isr of rissues examined grossly and for explapation of gyradas,
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Propionaldehyde: Combined Repeated-Exposure and Reproductive/
Developmental Toxicity Study in CD® Rats

‘ Individual Clinical Pathology Data

(12 Pages)
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PROPIOWALDEHYDE: COMBINED :;P!AT;;PBIPOSURR AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY STULY IN CD® RATS
ABBREVIATIONS
The following abbreviations appear in bematology reports when the paramaster ia reported.
WBC = LEUKOCTTES (103/41)
RBC = ERYTHROCYTES (106/41)
HGB = HEMOGLOBIN (g/d1)
HCT = HEMATOCRIT (%)
NCV « MEAN CORVUSCULAR VOLUME (um3)
MCH = MEAN CORFUSCULAR HEMOGLOEIN (pg)
MCHC = MEAN CORPUSCULAR HEMOGLOBIN CONCENTRATION (g/dl)
PLAT = PLATELETS (103/p1)
OEGS = SEGMENTED MOPHILS (cells/ul)
LHPR = LYMDI: " “YTES (cells/ul)
HONO = MONOCTYTES (cells/pl)
. BASO = BASOPHILS (cells/ul)
POE = BOBINOPHILE (cells/pl)
BAND = BANDED NEUTROPHILS (cells/ul)
; LMON &= LARGE MONOCYTES (cella/ul)
IGRN = IMMATURE GCRARULOCYTES {cells/ul)
IERY = DOIATURE ZRYTHROCTTES (cells/pl)
HRABC = NUCLEATED RECs (cells/l00 WECs)
RET = RETICULOCYTES (A of RBECs)
PT = PROTHROHMBIN TIHE (sec)
APTT = ACTIVATED PARTIAL THROMBOPLASTIN TIME (sec)
HBOD = HEINZ BODY (%)
HHGB = METHEMOGLOBIN (g/d1)
CLOT = CLOTTED
QNS = QUANTITY NOT EUFFICIENT
LA = LAB ACCIDENT

| NOS = NO GAMPLE

DE = DATA ELIMINATED
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. TALLE 1

PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
ADBREVIATIONS

Ths fallowing abbreviations appear in serum clinical chemistry reports when the paramater ia
raported.

GLU = GLUCOSE (g9/1)

UN = UREA NITROGEN (mg/l)

CREA = CREATININE (mg/l)

AST = ASPARTATE AMINOTRANSFERASE (IU/1)
ALT = ALANINE AMINOTRANSPERASE (IU/L)
TP = TOTAL PROTEIN (g/1)

ALB = ALBUMIN (g/1)

CLOB n GLODULIN (g/1)

A/G = ALBUMIN/GLOBULIN RATIO

TBIL = TOTAL BILIRUBIN (mg/l)

DBIL = DIRECT BILIRUBIN (mg/l)

IBIL = INDIRECT BILIRUBIN (mg/l)

CPr. » CREATINE KINASE (IU/1)

. LDH = LACTATE DEHYDROGEMASE (IU/l)
GOT = GAMMA-GLUT!. TRANSFERASE (IU/1)
SDH = SORBITOL DI DROGENASE (IU/1l)
CHOL = CHOLESTEROL (g/1)

TRIG * TRIGLYCERIDES (g/1})

ALK = ALKALINE PHOSPHATASE (IU/1)
CA = CALCIUM (mg/l)

PHOS = INORCANIC PHOSPHORUS (mg/l)
NA = SODIUM (mmol/l)

K = POTASSIUM (mmol/l)

CL = CHLORIDE (mmol/l)

GLDH = GLUTAMATZ DRHYDROGENASE (IU/1)
HB = QERUH HEMOGLOBIN (mg/l)

QNS = QUANTITY NOT SUPFICIENT

OS5 = NO. SAMPLE

LA = LAR ACCIDENT

DE = DATA ELININATED

CLINPATH\REPORTSWROP
March 11,1903
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TADLE 2
- PROPIONALDEHYDZ: COMBINED REPEATED-EXPOSUME AND REPRODUCTIVE,
, . DEVELOPHMENTAL TOXICITY STUDY IN CD® RaTS
‘ INDIVIDUAL HEMATOLOGY
HALES GROUP: 0 PPH
WEEX 7
ANIMAL  RBC HGE HET HCY HCH NCHC PLAT WEC SEGS LMPH
26200 9.64 16.7 4.4 51, 19.3 37.6 858, 8.1 1053, 6480.
20156 6.26 16.4 43.2 52, 19.8 ar.9 776. 8.6 2752, 5332.
20173 8.48 16.6 43.2 51. 19.5 38.4 780. 0.8 1728, 8640.
28162 8.35 16.1 32.9 51. 19.2 37.s 744, 9,2 920. 7360.
20155 9.67 17.4 45.3 52, 20.0 3g.4 600. 8.7 1653, 6430.
28198 8.23 16.5 45.6 55, 20.0 36,1 667. 1.1 2442, 7881,
28201 8.13 16.0 42.0 52, 19.6 8.0 683. 10.7 aes2, 6206,
28180  7.91 16.7 43.5 55. 21.1 38.3 799. 13.6 4760, 8704.
28159 8.64 16.9 45.3 52, 19.5 ar.2 764. 12.1 5324, 5445,
28167 8.74 17.7 45.3 52, 20.2 19,0 705. 11.0  2200. 8250,
MEAN 8.41 16.7 4.1 52, 15.0 37.8 74s. 10.4 2669, 7074,
8.D. 0.274 0.53 1.27 1.5 0.55 0.80 73.8 1.73  1516.1 1266.0
N 10 10 10 10 10 10 10 10 10 10
ANIMAL  MONO BASO z0S BAND LMON IGRN IERY NREC
28200 405, 0. 162, 0. 0. 0. 0. 0.
28156 344. 0. 172, 0. 0, 0. 0. 0.
28173 324, 0. 108, 0. 0. o. 0. 0.
28162 368, 0. 552. 0. 0. 0. 0. 0.
20155 435, 0. 174. 0. 0. 0. 0. c.
28196 555, 0. 222. 0. 0. 0. 0. 0.
26201 535, 0. 107, 0, a. 0. 0. 0.
281080 0. 0. 136. 0. 0. 0. 0. 0.
281589 968, 0. 363. 0. 0. 0. 0. 0.
28167 440, 0. 110. 0. 0. 0. 0. 0.
MEAN 437, 0. 211. 0. 0. 0. 0. 0.
8.D. 241,2 0.0  142.2 0.0 0.0 0.0 0.0 0.0
, N 10 10 10 10 10 10 10 10
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TABLE 2
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
‘ DEVELOPMENTAL TOXICITY STUDY IN cD® RATS

INDIVIDUAL HEMATOLOGY
HALES GROUP: 150 PPH

WEEX 7
ANIMAL RBEC HGD HCT MCV MCH HCHC PLAT WBC BEGS LMPH
28184 8.42 17.4 45.3 54. 20.6 38.4 cLoT 7.3 1387. 5621.
28187 .26 16.1 43.9 53. 19.4 36.7 646, 9.4 846. 71708,
28181 B.4% 17.4 46.2 55. 20.5 37.6 628. 10.7 2354. 8239.
208165 8.70 17.1 45.6 52. 19.6 7.5 660. 8.8 880. 7304,
28199 8.01 16.4 42,9 54. 20.4 3e.2 854. 8.8 1320. 5688,
28150 8.64 17.0 4.4 51. 19.6 38.2 781. 10.4 l352. 8216.
28212 8.83 10.4 45.6 52. 20.6 40.3 850. 15.1 ° " 2114. 12533,
28194 8.96 17.5 45.6 51. 19.5 38.3 820. 8,3 2324. 5395,
20168 .61 17.2 4.4 52. 19.9 38.7 906. 7.7 2387. 4651.
e 28160 8.13 16.7 43.8 5d. 20.5 3.1 683. 2.3 1395, 7254.
MEAN 8.50 17.1 44.8 53. 20.1 38.2 760. 9.6 1636, 7381,
8.D. 0.305 0.64 1.06 1.4 0.53 0.93 106.8 2,21 603.5 2161.0
N 10 10 10 10 10 10 9 10 10 16
ANIMAL MONO HASO BOS BAND LMON IGRN IERY NRBC
28184 146. 0. 146. 0. 0. 0. 0. a.
28187 470. G. 37s6. 0. 0. 0. 0. 0.
28181 107. 0. 0. 0. 0. 0. o, 0.
28165 616, 0. 0. 0. 0. 0. 0. 0.
20199 616. 0. 176. 0. c. 0. 0. 0.
28150 520. 0. 3i2. 0. 0. 0. 0. 0.
28212 3oz, Q. 151. 0. 0. 0. 0. 0.
28194 249. 0. 332, 0. 0. 0. 0. 0.
208168 308. 0. 154, 0. 0. 0. 0. 0.
20160 558. 0. 93. 0. 0. 0. 0. 0.
. MEAN 389, 0. 1724. 0. 0. 0. 0. 0.
8.D. 1%0.8 0.0 130.7 0.0 0.0 0.0 0.0 0.0
N 10 10 10 10 10 10 10 10
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TABLE 2
PROPIONALDENYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY STUDY IN CD® RaTs
INDIVIDUAL HEMATOLOGY
MALES GROUP: 750 PPM
WEEK 7

ANIMAL  REC HGB HCT eV WCH NCHC PLAT WBC SEGS LMPH
28149 8.26 17.0 44,1 53, 20.5 38.5 113, 7.6 1140. 6156,
28192 8.93 18.1 47.4 53, 20.2 38.1 732. 16.0 4640,  10080.
25211 8.29 16.1 42.¢ 52. 19.4 37.5 734, 6.4 1408, €608,
28176 8.07 15.9 42.9 53, 19.7 37.0 637. 9.9 4356. 4950,
28209 8.19 17.5 45.0 £4, 20.6 3.8 7J06. 10.3 3090, 6901.
28182 7.66 15.4 4.1 54. 20.1 37.4 640. 9.9 2772, 6336,
26186 8.23 17.0 43.8 53, 20.6 30.9 763, 10,3 2060, 7519,
29158 8.77 16.5 4.4 51, 18.8 7.1 828, 6.0 1156. 5304,
28208 8.23 16.7 43.8 53, 20.2 38.1 79L. 8.8 2024. 6336,
20149 8.77 16.9 .1 s0, 19.2 3g.3 790. 9.7 an, s238.
MEAN 8.36 16.7 44,0 53, 20.0 38.0 733, 9.6 2682, 6343.
8.D. 0.378 0,79 1.62 1.3 0.65 0.67 62.8 2.68 1340.7 1585.7
N 10 10 10 10 10 10 10 10 10 10

ANIMAL  MONO BASO EOS BAMD LMON IGRN IERY NRBC

20149 228. 0. 76. 0. 0. 0. 0. 0.

28192  1260. 0. 0. 0. 0. 0. 0. 0.

28211 320. 0. 64, 0. 0. 0. 0. 0.

28176 49s. 0. 99, a, 0. 0. 0. 0.

20209 309, 0. . 0. 0. 0. 0. 0.

28182 693. 0. 99, 0. 0. 0. 0. 0.

28186 412, 0. 309, 0. o. 0. 0. 0.

28158 204. 0. 136. 0. 0. 0. 0. 0.

28208 264. 0. 176. 0, 0. 0. 0. c.

28148 194, 0. 97. 0, 0. G. -9, 0.

'MERN 440, 0. 106. 0. 0. 0. 0. 0.

8.D. 332.9 0.0 89.6 0.0 0.0 0.0 0.0 0.0

N 10 e 10 10 10 10 10 10
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TABLE 2
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
. DEVELOPKENTAL TOXICITY STUDY IN cD® RATS
INDIVIDUAL HEMATOLOGY
MALES GROUP: 1500 PP
WEER 7
2 ANIMAL  RBC HGB HCYT HCY HCH HCHC PLAT WBC SEGS LMPH
28196  8.13 16.4 4.8 s4. 20.1 37.4 762. 10.9 1308,  8529.
28163 9.15 17.4 6.5 51, 19.0 37.4 695, 6.( 1536, 4544,
20157  8.35 17.4 5.3 54, 20.8 38.4 765. 10.6  1166. 8692,
20189  9.02 19.3 49.2 55, 21.3 39.2 590. 10.8 1296, 8748,
28179  ©.48 17.1 “a 52, 20.1 38.7 822. 4.5 4640, 8410,
20214 B.58 16.3 43.5 51, 18.9 37.4 740. 9.9  1068. 7209,
28205  8.96 17.1 4.4 50, 19.0 38,5 663, 10.2 2040,  7446.
g 28206  9.06 17.2 4.3 51. 16.9 37.4 664, 11.7  3510. 6903,
i 28183 9.12 18.0 46.5 51. 19.7 38.7 850, 18.8  4324. 13348,
28202  0.99 17.9 45.6 51, 19.9 39.2 739. 10.6 2052,  7668.
B MEAN 8.70 17.4 45.5 52, 19.8 38.2 730. 11.4  2294. 8180,
i 8.D. 0.365 0.86 1.70 1.7 0.84 0.76 79.9 3.31  1355.8  2220.2
. N 10 10 10 10 10 10 10 1h 10 10
™

ANIMAL  MONO BASO EOS BAND LMON IGRN IERY NREC

20196  654. 0. 109. 0. - 0. 0. 0. 0,

28163 192, 0. 128, 0. 0. 0. 0. 0.

28137 742, 0. 0. 0. 0. 0. 0. 0.

28189  540. 0. 216, c. 0. 0. 0. 0.

20179 1305, 0. 145, 2. 0. 0. 0. 0.

20214 534, n. 89, 0. c. 0. 0. 0.

48205 510. 0. 204, o. 0. 0. 0. 0.

28206 1053, 0. 234, - 0. 0. o, . 0. 0.

28183 940, 0. 188, 0. 0. 0. 0. 0.

26202 756, 0. 324, 0. 0. 0. 0. 0.

e MEAN 723, 0. 164, 0. 0. 0. 0. 0.

8.D. 1s.8 0.0 89.8 0.0 0.0 0.0 0.0 0.0

N 10 10 10 10 10 10 10 10
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TABLE 3

PROPIONALDEAYDE: COMBINED REPEATE(EXPOSURAE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY BTUDY Ih CD® Rars
INDIVIDUAL CLINICAL CHEWISTHY
MALES GROUF: 0 FPH

WBEX 7 .

ANIMAL GLU uN CREA P TBIL CA PHOS HA | cL
28200 1.23 191. 6. 61, 2. 91. 68. 182, 4.8 111,
28156 1.07 161. 6. 61, 2. 93, 69. 143. $.1 110,
2g173 1.25 170, 7. 70, 2, 95, 62. 137, 4.7 106,
28162 1.38 153, - 66. 2, 95, 68, 143. 5.7 109.
28155 1.11 124, 7. 71 2, 96. 57, 143. 5.6 112,
28198 1.07 163. 7. 69. 2. $7. 67. 141. 5.4 110,
28201 1.11 161, 7. 62, 2, 97. s9, 142. 5.3 111,
28180 1.32 157. e. 71. 2, 29. 70. 142, 5.9 109,
28150 1.27 173. 7. 70. 2, 95, : &8, 141. 5.6 108,
28167 1.25 146. . 7. 73. 2, 96. 72, 140, 5.8 109,

MEAN 1.21 160. 7. 67.: 2. 95. . B6. 142, 5.4 110.
8.D. 0.109 17.6 0.7 4.6 0.0 2.2 4.9 1.9 0.41 1.7

N 10 10 10 10 10 10 10 10 10 10

ANIMAL AST ALY GGT
28200 66, i7. 4.

208156 61. 32, 5.
28173 €0. 25. 4.
20162 70, 33, 5,
23155 03. 6. s,
28198 62. 25. S,
28204 55, 28, '
28180 73. 32. 4.
28159 75, 32, 4.
28167 6. 31. 3.
MEAN 68. 31, 4.
g.D. 8.7 4.1 0.7
N 10 19 10
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TABLE 3
‘:' PROPIONALDEEYDE: CONBINED REPEATED-EXPOSURE AMD REPRODUCTIVE/
. DEVELOPHENTAL TOXICITY STUDY IK CD® RaTs
INDIVIDUAL CLINICAL CHEMISTRY
MALES GROUP: 150 PPM
WEEK 7
ANIMAL GLU UN CREA TP TBIL CA PHOS NA K L
28184 1.00 179. 7. 64. 2. 93. 66. 143. 4.7 108.
28187 1.03 162. T 64. 2. 96. 62. 143, 4.6 1190.
28181 1.14 163. 6. 60. 2. 93. 62. 141, 4.8 109.
28165 l1.22 156. 7. 64. 2. 92. 70. 143. 5.3 l12.
28199 1.25 170. 7. 66. 2, 93. 64. 143. 5.3 109.
28150 1.37 141. 7. 66. 2. 96. 58, 141. 5.3 111,
28212 1.42 208. 8. 69. 2, 100. 70. 143, 6.2 110.
28194 0.99 158. 7. 0. . 2 98. 60. 141. 5.7 108.
28168 1.15 157. 8. 69. 2. a9. 55. 138. 5.0 107.
28160 1.13 13s. 6. 64. 2. 9s. 67. 140. 4.8 108.
MEAN 1.17 163. 7. 66. 2. 95. 63. l4a2, 5.2 109.
8.D. 0.147 20.3 0.7 3.1 0.0 3.5 5.0 1.7 0.50 1.5
N 10 10 10 10 10 10 10 10 10 10
ANIMAL AST ALY GGT
28184 74. 32. 4.
20187 48, 30. 4.
‘ 28181 62, 37. 4.
. 28165 60. 33. 4.
28199 62. 41. 4.
28150 67. 31. 4.
28212 59, az. 4.
28194 75. 35. 4.
28168 71. 33. 4.
28160 58. 27, 4.
. MEAN 64. 33. 4.
8.D. 8.3 3.9 0.0
N 10 10 10

el
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TABLE 3
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE ARD REPRODUCTIVE/
|'II’ DEVELOPMENTAL TOXICITY STUDY IN CD® RATS
THDIVIDUAL CLINICAL CHEMISTAY
MALES GROUP: 750 PPM
WEEK 7
ANIMAL  GLU N CREA e TBIL cA FHOS NA 4 oL g
28149 1.32 145. 8. 64. 2. $7. 72, 141. 5.8 108,
28192 1.09 133. 7. 71. 2. 95. 62. 141, 5.4 108.
28211 1,17 168. 6. 64. 2. 93. 61. 141. 5.2 110.
28176 1.13 192, 7. 65. 2. 4. 64, 138. 5,2 108,
28209 1.08 181. 7. 65. 2. 96, 58. 142, 5.2 108,
28182 1.43 156. 7. 66. 2, 96. 60, 138. s.1 100,
28186 1.19 196. 8. 59. 2. 95, 62. 143, 5.6 109.
28158 1.20 171. 10, 66. 2. 95, 62. 144, 4.8 108,
28208 1.19 146. 7. 66. 2. 97. 54. 141, 5.1 109.
28148 1.18 188. - 8. 76. 2, 96. 60. 140. 5.3 107.
MEAR 1.20 168, 8. 67. 2. 95, 62, 141. 5.3 108,
§.D. 0.110 21.9 1.1 3.8 6.0 1.3 4.6 1.9 0.28 8.8
N 10 10 10 10 10 10 10 190 10 10
ANIMAL  AST ALT GGT
28149 77. 27. 4.
28192 90, 33. 4.
28211 76. 3. 4.
28176 63. 28. 4.
28209 68. 34, 4.
28182 73. 36. 4.
208186 71. 29. 3.
28158 98, 47. 4.
28208 63. 28. 3.
28148 78. 36. 4.
. MEAN 76. 33. 4.
8.D. 11.2 £.0 0.4
L N 10 10 10
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TABLE 3
PROPIONALDEHYDE: COMBINED REPEATED~EXPOSURE AND REPRODUCTIVE/

DEVELOPHENTAL TOXICITY STUDY IN CD® RATS

INDIVIDUAL CLINICAL CHEMISTRY
MALES GROUF: 1500 PPM
WEEK 7

TP CA

64. 95.
68, 99%.
70. 99.
61, 96.
69. 93.
62, 96.
69. 55.

98,
71. 95.

3

R

67. 97.
2.1

s W TAILALR LI LA LY b

e

o
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Propionaldehyde: Combined Repeated-Exposure and Reproductive/
Developmental Toxicity Study in CD¥% Rats

. Protccol, Protocol Amendment and Protoccl Deviations

(29 Pages)
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LUNION BUSHY RUN RESEARCH CENTER
CARBIDE

6702 Meilon Road, Export, Pannsylvenia 15632-8902 Teisphone (412) 733-5200
Telacopier (€12} 7334804

PROTOCOL

“TITLE: Propionsldebyde: Combined Repeatad-Exposure and Reproductive/
Developmental Toxicity Study in CD# (Sprague-Davley) Rats

BRRC PROJECT NUMEER! 91-13~25602

SFONSOR: Solvents and Coatings Materials Division
Union Carbide Chemicals and
Plastics Company Inc.
39 Old Ridgebury Road
Danbury, CT 06817-0001

TESTING FACILITY: Bushy Run Rescarch Center (B3RC)
Union Carbide Chexmicals and
Plastica Company inc.
6702 Mellon Road
Expert, PA 15632-8902

Heviewed and Approved by:

. Bushy Run Research Center: %%u Q M 14/6/9;
Cyfichis D. Driscoll, PL.L. Date

Study Director

Hanzger, Good Lﬂ‘borlt_ury
Practices/Quality Assurance

Union Carbide Chemicals and 7 /
Plastics Company Inc.t

ey DABT Date
of Applied Toxicology

Auoci.uu Dirvect

Divisiont ‘PC(\-'“‘( {2 -17-41
: Richard C. Wise - Date
) Manager, Product Safety i

r

Union Carbide Chemicals and Plastics Company jnc.
. Excelience Through Quality
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OBJECTIVES

The objective of this study is to evaluate the potentisl of the test substance
to 1) produce toxicity in sdult male and femsle CD® {Sprague=Davley} rats, 2)

affect male and female reproductive performance, and 3) produce developamentel

toxicity following repested ishslation exposure.

CENZIAL INTORMATION

Sponsor Solvants and Coatings Materials Division
Union Carbide Chamicals and
Plastice Company (UCCLP) Inc.
39 Old Ridgebury Road
Danbury, CT 06817-0001

Project Monitor Tipton RB. Tyler, Ph.D., DABT
Testing Facility Bushy Bun Hesearch Center, Export, PA 15632-8902

Perscanrl

Developmental R. R. Altman
Toxicology and P. J. Benson, B.S.
Animgl Care T. B, Brownfield, B.S5.
. B. L. Butllr, A.H.T., AALAS Cert. 11
M. A, ccpm| ‘-‘-' B.A.
D. L. F‘it. B-s-. AM Ceft. II
Supervisor L. C. Pisher, B.S., AALAS (ert. III
K. F. !me“ ln‘o, AALAS Cert. II1
T. L. Yeeper-Sradley, Ph.D.
D. J. Tlf‘li. AB.T., AsB.y AALAS Cert. 11

Inhalaticn Toxicology I. M. Pritcs, Ph. D,
. L. E. Lipko, AALAS Cert, II

Attending Veterinarian M. K. Walter, DVM, Diplomate ACVP

All persoanel who participarc in the conduct of iLhe study will be documented
4n the ravw data.

Starting Date of Acclimation Decesber 23, 1991.
Starting Date of Test Substance Exposure January 6, 1992,
Proposed Date for Completion of In-lLife FPhase - February 28, 1992.
_ Proposed Date for Subeission of the Draft Pinal Report To be added by
amendoent.

Basis for the Study

This study will consist of three sxposure groups and an nir-only contzrol - ‘4 .
group. At the time of the study start, each group will consist of 15

. Page 221 of 366




BRRC Report 9100086
Appendix 8
Pége 4

Page 3

rats/sex. Exposures will begin vhen the rate are at least 70 days of age and
continue daily, 6 hr/day, 7 days/week, throughout the entire atudy., The
exposure perfod will include & 2~week premating phase, a lé-day (zaximum)
mating phase, the period of gestation and lactation (females exposed only
through day 20 of gestation, males continue to be exposed through
approximately the last lactation day 4). Female exposures will cease after gd
20 due to the technical considerations of an iphslation veproduction study,
and thus allow for nstural deliwvery and evaluation of the offapring.

The portions of this study conducted at the Bushy Run Ressarch Centar will be
performed in compliance vwith the U.8. EPA Good Laboratory Practice
Regulations, 40 CFR Part 792 and Annex 2 of the OECD Guidelines for Testing
Chenicals (c(81)30 (Pinal)). :

Alteration of Design

Alterations to this protocol may be made as the study progresses. Ho changes
in the protr:ol will be made without the specific written request or consent
of the Sponsor. In the event that the Sponsor authorizes a protocel change
verbally, such change will be honored. However, it then becomes the
responsibility of the Sponsor to followv such verbal change wicth a written
verification. BREC reserves the right to revise the protorol or deviate
therefrom nolely at the discretion of the Study Director if prior appreval of
the Sponsor cannot be obtained and the integrity of the study is considered in
jeopardy. In this event, the Sponsor shall be notified of the alteration as
: soon as possible, and written verification of the change wiill be the

‘ responsibilicy of the Study Director. All protocol modifications will be

signed by the Study Director snd a representative of the Sponsor.

METHODS

Test Substance

Chemical ugmé Propionaldehyde
Source UCCsP Texas City, Texas
CAS Registry Nugber 123-38~6

Sponsor

Identification
Mumber T-1258

BRRC Number 54=351A and 54-331B

Descriptinng Water-vhite liquidj suffocating odor

Percent Active Approzimately 98.5X by weight (approximately 1.5%
Material vater udded to shipping containers as requirad by DOT

ragulations). )
Solubility 227 st 20°C by weight in water
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Stability of
Test Substance

Storage
Conditions

Eatimated

Quantity
Meaded

Reserve
fample

Test Substance
Characterization

Safety

Test Animals
Species
Supplier
Rationale

Hunber and fex

BRRC Report 9100086
Appendix @
Page 5

Page &

760 m Mg 4B°C

The trst substance is considered to be stable under
proper storage conditiocns. Compositional anglysis of

the test substance will be used as a measure of
stabilicy,

The test substgnce will be stored in stainless steel
drums, the original containers, in a specisl enclosure
under & nitrogen atwosphere.

Approximately two, 55 gallon drums of the compound
vill be used throughout all phases of this study.
After the assigned studies have been completad, all
unused test substance will be returned to the Sponsor.

Due to the nature of the test subatance, a reserve
sample will not be retained and stored by BRREC.

Prior to initiation of the range-finding study and
following the definitive study, a compositional
analysis of the test substance will be performed by
the Sponsor.

A Material Bafety Data Sheet (HM5DS; Attachment 1)
supplied by the SBponsor will be reviewed by all
personnel prior to the initiation of the study. This
reviev will be documented. This chemical is extremely
flammable} keep away from hest, sparks and flamej
resctive vith oxygen. Normal precautions for untested
chemicals will be used. These procedures include the
use of dispogable paper or plastic coats or jumpsuits,
hats, booties or shoe covers, and butyl or PVC coated
gloves while in the animal rooms. Eye protection will
include the use of safety glasses.

Crl3CD®BR rats, commonly referred to as CD® rats
Charles River Breeding Laboratories, Portage, Michigan

The rat is the preferred species for this type of
toxicity testing, The CU® albinoc rat was selected due
to its high fecundity and routine use in rodent
reproduction and developmentsl toxicity studies.

A total of 75 males and 75 nulliparous, nonpregnant

females will be ordered from which 60 of each sex will
be selected for the study.
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Age and Weight The rats will be approximately 63 days of age on
scheduled animal receipt date. The males will weigh
approximately 230-275 g and the females approximately
175-210 g upon arrival.

Acclimation Ehortly after their arrival at the laboratory, the
and Pretest animsls will be transported to the room selected for
Evaluations the etudy. Once in the room, the animals will be

removed from the shipping cartons and exemined. All
animals with evidence of diseare or physical
abnormalities will be discarded ard their rajection
from the shipment will be recorded. If an unusually
large number of rats show svidence of disaase or
physical abnormslitfzs, the shipment of rats will be
rejected for use in the study. A total of 10 rats (5
male and 5 female) will be randomly selected for a
bealth screen as discussed below.

All remaining rats will be housed tuo per cage for an
acclimation pericd of approximstely two waeks.

During the aeclimation pericd, animals will be fed the
sume diet vhich will be used during the study.
Animals vill be observed twice daily for any overt
clinical signs of disesse or abnormslity. Individual
detailed physical examinations will be conducted twice
‘ prior to the mating pericd. Animals showing
abnormalities deemed by the Study Divector or other
eppropriate supervisory persoonel to render the animal
unacceptable for placement on the study will be
sacrificed and discarded on the day observed. If an
unusually large number of rats show signa of disease,
the shipment of rats will be rejected for use in the
study.

Rats will be weighed twice during the acclimation
period, once during each week of acclimation. Any rat
vhose weight gain during this period is not considered
vormal for this age and strain of rat, or vhose
absolute body weight at the second weighing is outside
201 of the population mean for their sex, will not be
considered for use in the study.

Quality Control Quality control vill be performed within two days
after the receipt of the animals. The pretest health
screen vwill consist of a viral screen, examipations
for fecal parasites, necropsy examinastions, and
histopathological evaluations of salected tigsues.

The screen will bu performed on 5 animals/sex salected
directly from the shipping cartons with as many
cartons as possible being represented. The gross
examinations and the viral screen will be conducted on
all 10 rats cslected for the health screen,
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The following viruses will be included in the viral
screent

Pneumonia virus of mice (PVM)
Reovirus type 3 (Reod)
Xilham rat virus

Toolan H-1

Sendai

Lymphocytic choriomeningitia (LCH)
Rat coronavirus

3DA

Minutz virus of mice (MVH)
Hycoplesma pulwonis

Polyoma wirus
Encephalomyelitis (CDVII)
House adenovirus FL/KB7 (MAD)

Fecal examination for parasites will be conducted
using a cellophane tape test on the 10 animale
selected for the prestudy scraen, and by zinc sulfate
flotation from cecal contents obtained st their
necropsy.

Histopathelogy will be performed on three sacrificed

animals/sex. At lesst the following tissues will be

examined: 1liver, kidneys, trachea, lungs, heart,

spleen, salivary glands, submandibular lymph nodes,
‘ and nasal cavities.

The purpose of this screen is to determine the
suitability of the population of animals proposed for
_this study. Therefore, the results of this screen
will be available before the study begins. .3

Identification Animals shall be uniquely identified prior to
initiation of the study by cage ident{fication and ear
tags or tail tattoos. The individual snimgl numbers
will be documented in the study records,

Culled Animals Animals receivcd with the initial shipment but met
used in the study will be euthanized or used for
training or methods development., Records will be kept
documenting the fate of all animals received for the
atudy,

Busbandry Tha experiment will be carried out under standard
. lsberatory conditions in the Chemical Hygiene

Fellowship Building of BRRC. The animals will be
housed one to two per cage during the acclimstion
period., Thereafter, they will be housed individually
except during mating and lactation. Stainless steel
cages with wizrs mesh floors will be used throughout
the study with the excaptions noted below. '
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Study animals will be housed two per cage (one
malesone female from the same expcsure level) during
the mating period. Females will be caged individually

) once they have successfully mated (or at the end of

A the mating period). Successfully mated females will
b2 tranaferred to shoehox cages and furnighed with
approprista nesting materials on Day 20 of gestation
following exposure.

Stainless steel cages will be changed at the and of
the acclimstion period and just prior to the mating
pariod. Male caging will be changed at least once
every two weeks thersafter. Mated females will remain
in the same stainless steel cages from gd 0 through gd
20 st which time they will be transferred to shoebox
cages. Paperboard kept under each cage will be
changed regularly and daily during mating.

For exposures, snimale will be transferred, one per
cage (except during mating) to stainless steel wire-
mesh cages. Stainless steel shelf pans will be placed
under each row of cages to prevent urinary and fecal
contamination of animals at lowver levels,

Animal room temperature and humidity will be recorded
continuously uping an automatic recorder. Temperature
will be msincained at 66~77°F and relative humidity

. vill be maintained at 40-70X, The temperature and
humidity will be checked by a technician at sach room
check and a record will be kept indicating cthat it was
dene. Appropriate corrective action will be taken
vhenever readings outside the specified limits are
obaerved. I1f the temperature or bhumidity remains
cutside the prescribed range for more than 24 hours,
the Sponsor's representative will be notified.

The accuracy of the temperature and humidity recording
devices vill be checked periodically and calibrated
vhen necessary. The verification and calibration dats
. vill be recorded. Any time the continuous recording
equipment is found to be malfunctioning, the
temperaturs and bumidity of the animal roomw will be
manually measured and recorded at each room check.

Fluorescest lighting will provide illumination 12
hours per day using an automatic timer., There will be
at least ten zir changes per hour.

Diet Certified Ground Rodent Chow® (#5002, Ralston Purina
Compeny) will be available ad libitum except during
exposures. The analyses of chemical composition and
possible contaminants of each batch of diet will be
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perforzed by Ralston Purina Company (St. Leuis, MO)
and the results of their analysis will be checked by
the Study Director.

Tap water (Municipal Authority of Westmoreland County,
Creensburg, PA) will be available ad libitum, except
during exposures, by an automatic watering system with
demand control wvalves mounted on sach rack. Water
pressure and function of the individual cage rack
systems vill be checked at each room check and a
record will be kept indicating it was done. Drinking
vater contaminant levels will be msasured at regular
intervals per EPA specifications, to include the 129
“priority" pollutents, identified in the Federal
Register 45 (58), Appendix D, Part 122, and shall
comply with human requirements.

The study will consist of a coptrol and three exposure
groups,

The study will begin with 15 rats/sex/group in order
to yield at least 8 pregnant females per group,

Mumber of
Animals Test Vapor Concentration
Group {per Sex) {ppm)
Control 15 0
Low : 15 150
Mid 15 750
High 15 1500

Polloving approzimately two weeks of acclimation,
animals will be assigned to one of four groups, using
a computer-generated, weight-stratified, vandomization
procedure., The stratified randomization procedure
will assign anixals to groups such that the body
weights of all groups are homogenous, within a sex, by
statistlical analysis at study initiation,

Anicals pot ussigned to the study will be suthenized
and discarded, used for training of BRRC staff or used
for meathods develeopment, The fate of all animals not
salected for use in this study will be documented i
the rav deta. , .
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Expoaures will begin when the rats are at least 70
days of age and continue daily, 6 hr/day, 7 days/week,
throughout the entire study. The exposurz perind will
include a 2-vesk preamating phase, & l4~day (maximum)
wmating phase, the period of gestation and lactatior
(temales will be exposed only through day 20 of
gestation, males continue to be exposed through
approximately the last lactation day 4), The females
will be exposed only through gd 20 due to the
technical considerations of an inhalation reproduction
study, alloving for patural delivery and evaluation of
the offepring.

Administratiop of Test Substance and Inhalation Chamber Operation

Route and
Justification

Exposure Chambers

Target Exposure
Concentration
Selection

The route of expssure will be by inhalatjon.
Inhalation is a potential route of human exposure and
ie considered to be a meaningful wvay to evaiuate the
toxicity of the test substance. '

Four staintess steel chambers {approximately 4.3 cubic
meters) with glase doors and windows for snimsl
observations will be used, The chamber sire 2dequate
to ensgure that the total "wvoluze' of test animils
shall not exceed 51 of the wolume of the test chamber.
The exposure chambers in room 138 will be urilized.

Chambers will be provided with air at & flourate of
approexzimately 14 air changes per hour to encure an
adequate oxygen content of 191. Oxygen content will
be measured at the start of the study, The rate of
airflov will be monitored and recorded approzimately
every 30 minutes. All chambers will be msintsined at
a slightly negstive pressure to prevent any vapor from
entering the room containing the chambers,

" The temperature and relative humidity of the sxposure

chazbers will be monitored continuously and recorded
approximately 12 times during eech exposure.
Temperature will be maintained at 68-75°F (22 & 2°C)
and relstive humidity will be maintained between 40
and 60Z.

To compensate for any (undetected) differences in
environment or test substance concentration within the
chamber, all exposure cage positiors will be rotated
weekly, A description of the rotation will be
provided in the rav data.

Three graduated concentration levels of the test
substance as a vapor will be selected by the Sponsor,
for evalustion in three groups of rats, An additional

. group, a concurrent comtrol, will be placed {n an

inhslation chamber and axposed to sir only.
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The test liquid will be wetered from a piston pump
into a heated glass evaporator similar in design to
that described by Snsllings and Dodd (1990),
Tempsratures in the avaporator will be maintained at
the lowest level sufficient to vaporize the liquid,
and will be recorded.

Chambar concentration of the test substance will ba
determined approximately once sach hour by a gas
chromatographic (GC) technique. The datuils of the GC
mathod will be described in the study report. Yhe
analyticel monitoring system will be set to alarm at
concantrations € or > 10X of the target chamber
concentrations. The chazber sampling probes will be
placed in the breathing sone of the animals. The
duily nonminal (estimsted) chanber concentratioans will
also be determinad.

The uniformity of the vapor in aach of the three
exposurs chambers and the veproducibility of target
vapor concentrations will be sxamined prior to
initiation of the study. For each individual
distribution test, vapor concentrations will be
meapured at five positions situated in the breathing
zone of the study animals.

Experimental Evaluations

All animals assigned to study will be observed for
mortality tvice daily, seoven days per week, During
the 5-day work week, the first daily mortality check
will be conducted prior to exposures or before 9100
a.m,, and the second one will generally be conducted
following sxposures or after 2100 p.m. On weekends,
the first daily mortality check will be conducted
prior to exposures or before 9:00 a,m, and the second
mortality check will be conducted following sxposure
or, if exposures are not conducted, aiter noon,

Study animals will be given detailed sxaminations for
clinical signs of texicity once daily follcuing
sxposurs. Overt signs of toxicity will be monitorsd
visually in the morning vhile transfarring animals to
the exposurs cages.

From gestation Day 21 through Lactation Day &, when
dams are not expossd to the test substance, detailed
clinical observations of the dams will be conducted
once daily before moon. Their litters will be
exanined as soon as possible after birth, Day 0 of
lactation, and sgain on Day 4 of lactation to
dstermine the nuaber, sex, and condition of viable and
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dead pups. Overt signs of toxicity will be mopitored
visually in conjunction with the afternoon mortality
checks.

Observed mortality and/or clinical signs will be
recorded on the day observed, Lack of clinical signs
during daily detailed physical examinations will also
be recorded,

The body weights of the male rats will be determined
and recorded on the study days 0 (first exposure day),
7, 14, 21, 28, aad on the day of termination.

Females will be weighed on study days 0, 7, and 14 of
the premating period, Days 0, 7, 14, and 21 of
gestation, and Days O and 4 of lactation. Body weight
gains will be computed. Femsles which do not produce
live litters will be weighed veekly until scheduled
sacrifice,

Litter weights, by sex, will be determined on Days 0
and &4 of lactation.

Individual food consumption measurements will be
collected weekly for all males except during the
meting period when food consumption will not be
peasured. Food consumption measurements will be
conducted weekly for all females during the premating
periods of this study. Duripg gestation, food
consumption will be measured at three-to four-day
intervals for determinstion of food consumption during
.the following gestational intervals: gestation day
(gd) 0-7, 7-14 and 14-21. During lactation, food
copsumption will not be measured. Food consumption
for females which do not deliver live litters will be
measured weekly until sacrifice.

During the course of the study, the arsa under the
cage will be examined for food spillage during esch
daily room check and significant food spilled will be
noted in the rav data. Significant fued spillage will i
be defined a3s any amount that can bt eanily measured.
¥o effort will be made to make this measurement. Food

. conaumption data for animals with recorded spills will

not be used in spummarization of results within a
particular interval.

The animale will be mated at approximately 13 weeks of
age, one maleione femsle, on the basis of random
selection of mates within an exposure group. The
mating period will be of 14 days duration.

The observation of a dropped or vaginal copulation
plug or of vaginal sperm will be considered evidence
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of successful mating, Females will be examipned twice
daily (a.m. and p.m.) during the cobabitation period
for the presence of dropped or waginal copulation
plugs, and once daily (p.m. following exposures) for
the presence of vagical sperm. The day a copulation
plug or vaginal sperm is observed will be designated
gestational day (gd) 0. Once successful mating has
been observad, the male and female from that mating
pair will be individually boused.

Each male and female mating pair will be co-housed for
8 maximun period of 7 deys. If at the end of the 7
deys there is no evidence of mating, the female will
be co-habited with another male from the same exposurz
level that has mated successfully previously. For any
mating pairs which do not shovw evidence of successful
mating, the last scheduled mating day will be
considered gd 0 for that female and the animals will
be treated accordingly for subsequent events.

On gd 20, after exposure, sach female will be
transferred to a shoebox cage. Famales will be
observed twice daily (a.m and p.n.) after transfer for
evidence of littering.

After delivery, the dazms will be allowed to rear their
young to Day 4 postpartum, at which time the dam and
the litter wiil be quthanized.

At the end of the exposure period, ten males selected
at random from each of the exposure concentrations
will be fasted for approximately 16 hours before being

- lightly anesthetized using mechoxyflurane for blecd

collection by orbital sinus puncture. Fixed bloed
smears will be prepared and stored. The following
hematological parameters will be measured:

erythrocyte counts
hemoglobin
hematocrit
erythrocyte indices, includingi
Dean corpuscular hemoglebin
mean corpuscular volume
mean corpuscular hemoglobin concentration
platelet count
tutsl leukocyte count
differential leukocyte count

Clinical chemistry tests will include:
glucose

ures nitrogen
crestinine

Page 231 of 366
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total protein

total bilirubin

caleium

phosphorus

sodiun

potassium

chloride

AST

ALT

gamna glutamyl transferase

Mecropsy and Pathology

ADULTS Al]l psrentsl animals in sll groups will be subjected
to a complete mecropsy.

Parental males will be euthanized gfter the last
litter reaches lactation day 4 (approximately).
Parental females will be euthanired on day 4 of
lactation., Pem:zliss that fail to litter will be
suthanized approximately 5 days after their expected
delivery datii.

On the day of scheduled sacrifice, animals will be
apesthetized vith metbhoxyflurane and humanely
sacrificed by exsanguination.

The necropsy will include: examination of ecternal
surfaces; all orificesi cranial cavity] carcass;
éxternal and cut aurfaces of the brain «nd spinal
cord{ the thoracic, abdominal, and pelvic cavities and
their viscera; and cervical tissues and organs.

The sumber of implantstion cites and copors lutes for
each femzsle will also be determined at necropay.

The following tissues will be weighed and preserved in
buffered neutral 10X formalin:

liver
kidney(2)
loungs
thymus

The following tissues will be weighed and preserved in
Bouin's fizative:

testes
epididymides

The following tissues will be preserved in buffered
:peutral 107 formalin for all aduvit....imals:

Page 232 of 366




Microscopic
Evaluation
of Adult
Fized Tissues

OFFSPBING

Dead or Moribund
Animals

BRRC Report 9100086

* Appendix 8
Page 15

Page 14

upper and lower respiratory tract
{including nasal tcurbinates}

brain (3 sections including medulla obloagata,
pons, cerebellar cortex and cerebral cortex)

beart

spleen

adrensls

ovaries (females only)

sezing]l vesicles (males only)

target organs if previocusly identified

all gross lesions

The following tissues will be preserved in buftfered
neutral 10I formalin but not processed further unless
deemed necesssry by the Study Director or Pathologist:

vagina (females only)
uterus (females only)
pituitary

Bistopathologic evalustion will be performed cn all
retained tissues, except as noted above, from the
control and high exposure concentration males and
females. Organs demonstrating pathology in these
animals will be reported to the Sponsor and, at the
Sponsor's request and at additicnal cost to the
Sponsor, such organs will be examined in the other
dose groups.

On postnatal day 4, pups will be weighed, examined
externally, sexed, euthanized and discarded witheut
pathological evaluatior.

Necropsies will be performed seven days per week on
animals not surviving to scheduled sacrifice
(including pups) ip ao attempt to determine the cause
of death. The pregnancy status of moribund females or
females that are found dead following the mating
period, will be determined at necropay.

Any animal showing signs of severe debilitstion or
toxicity, particularly if death appears {mmipent, will
be humanely sacrificed by carbon dioxide asphyziation
to prevent loss of tissues through autolysis. For
pated females, the uterus will be azamined and the
status of {mplantation sites will be recorded.

Organ weights of anizmals that are found desd or
sacrificed moribund will not be determined at
necropsy.
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1f signs of abortion or premsature delivery are
observed, the snimal will be euthanized by carbon
dioxide asphyxiation and a complete necropsy will be
performed. The uterus will be cpened and examined,
and site descripticns will be {dentified and vecorded.
Ovarisn corpora lutes of pregnancy will be counted.
Maternal tissues will be retained in fizative only as
deened necessary by the gross £indings.

Organ weights of animals that abort or deliver early
will not be determined at DECropRy.

The fixed uteri from apy females which fail to produce
s litter vill be stained with potassium ferricyanide
for confirmation of pregoancy status. Thie staining
procedure does not {nterfere with possible subsequent
histologic evaluation.

The unit of comparison will be the mals, the fezale
(prebreeding exposure parapeters), the pregnant fexale
or the litter. Data collected for nonpregnant fecales
and females vhichk abort or deliver early, will not be
{ncluded in the statistical analyses.

The dats for contipuous, parazetric varisbles will be
intercompared for the sxposure and control groups by
use of Levene's test for homogeneity of variance, by
anslysis of variance ané by t-tests., The totests will
be used, if the snalysis of variance is significant,
to delineate which groups differ froo the coatrol
group. If Levene's test indicates homogeneous
variances, the groups will be compared by an analysis
of variance for equal variances followed, when
sppropriate, by pooled variance t-tests. 1f Levene's
test indicates hetercgenecus variances, the groups
will be compared by an analysis of variance for
unequal variances followed, vhen appropriate, by
separate varience t-tests. For discontinuous data,
the Kruskal-Wallis test folloved, vhen appropriate, by
Mann-Wnitney U tests. Fraquency dats will be coppared
using Fisher's axact test. All statistical tests,
except the frequency comparisons, vill be performed
using BMDP Statistical Software (bizon, 1990). The
frequency dsts tests are described in Biosetry (Sclal,
K. R. and lﬂhlf. Fo. Joy ¥. B. Fraeman and Company?
San Francisco, 1969). The probavility value of p <
0.05 (two-tailed) vill be used as the critical level
of significance for all tests.
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RECORDS

All rqw data and reports from this study will be retained by BLEC for at least
10 years after completion of the study. Tissues preserved in fixative will be
vatsined for at lesst five years. Paraffin blocks and tissue slides will be
retained indefinitely.

Prior to discarding any of the above data or materisls, the Sponsor will be
contacted and given the option of obtaining it or arranging for continued
storage. All data and materials mentioned abovs will remsin the sole property
of the Sponsor snd can bk vemoved f{rom BRAC at the Sponsor's discretion.

REPORT

Draft Final Report

A drafr of the final report will be subzmitted to the Sponsor within sixz months
after the cempletion of the terminal saceifice. This report will be a
cozprebensive report which will imclude all information neceasary to provide a
complete and accurate description and evaluation of the test procedures and
results, It will include: a summary} sppropriste text discussions of the
experimental design, materials and methods and results; and sumnary mesn or
incidence tables of in-life and mecropsy data.

Final 8eport

The draft final report will be reviewed by the Spensor, and corments on the
report will be provided to BERC within six weeks from the date of gubmission
of the draft version. BRRC will consider these comments in preparing the
final report. Assuming the Sponsor's comzents are received at the specified
time and no major revisions are required, BREC will subzit a final report
vithin twelve weeks of issuance of the draft report.

The final report will be sudited by the QA department and contain a signed
quality assurance statement. In gdditicn, it will contein appendices with
individual animal data und other pertinent information.

ANIMAL USE POLICY

It is the goal of BRRC, through the establishement and activities of the
Institurional Animai Care and Use Committee (IACUC), to comply with the U.S.
Anipal Welfare Act and the subsequest rules prosulgated by the U.5, Department
of Agriculture and in effect on the date of this protocol. It has been
deternined that ths work described herein minimizes the number of gnimals
used, is necessary, and uses the most approprists spacies and strain in order
to provide meaningful results and the post useful information for comparative
purposes relative to previous studies. Furtbermore, this study will be
conducted humanely, and to the best of our koovledge, neither unnecassarily
duplicates any previous work, nor cen it be sccomplishad using currently
available, walidated non=animal models.
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GOOD LABOBATORY PRACTICE COMPLIANCE

‘The Bushy Run Resesrch Center, through the administration of a qualiry
assurance program by the Good Laboratory Practices Committee and Quality
Assurance Unit, assures compliance of ail phases of toxicological studies
conducted at the Bushy Run Resesrch Center with existing regulations and
genarally accepted good laboratory practices.

The study vill be subjected to periodic inspections and the final report will
be revieved by the BRRC Quality Assurance Unit. All quality sssurance
{aspecticn records and the Master Schedule will be made available to the
gponsor during Bponsor wisits.
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PAGE | FOR INTERNNL USE DMLY ,

UNION CARBIOE CORFORATION
Solvents and Coatings Matcrisic Livision

PATERINL SAFEIY DATA BHELT
EFFEC1IVE DATES OG/B%/%0

Unfen Carbide urges sach custoser or veciplent of this MEDS to study it
carefully to becoao swars of and understand the hazards assoclatad with the
product, The raader should cormider consul $ing raference works or individuslu
who are enperts in ventilation, toxicology, and firy prevemtiun, as NCCrusary
or appropriate to use and underetand the data contained in this MSDY.

To proscte safs handling, sach cuvtossr or rociplent shoulds (1) ywtify
its maploywes, agents, contractors and others whoa it knows er believos will
use thic matsrial of thas inforaation in this MEDS and eny other infursation
regarding haxards or safetyj (£) furnish this seec infsreation to aach or ita
custoasrs for the product; and (3} request its custumars tu netify their
eaployess, customers, and other users of the predust of this inforaation.

I. IDENTIFICATION

PRODUCT NAME: PROP IONALDEHYDE

T CHEMICAL MHAME(

Propionn!d-h.ydo .
CHENMICAL FANILY: Aldehydes

FORMULA

FOLECULAR WEIGHT: 58.08

SYNONHYTIS: Propanal] Propylaldehyde
CAS & AND 183-208-%

CAS NAME: Propanal

I1. PHYBICAL DNATA

BOILING POINT, 740 ma Hg: 48 C (118.4 F)
SPECIFIC GRAVITY(HRD w1)y 0.7982

FREEZING POINTs ~80 C (-112 F)

VAPOR PREGSURE AT BO'Cs £58 an Hg

VAPCR DENSITY (air = 1}1 B.O

EVAPRRATION RATE M , . R
(Buty! Acetate = 1) 19.9

BOLUBILITY IN WATER by wts BEY @ 80 O
AP AND ODOR; Hater=whito liquid; guffocating odor ,
PERCENT VOLATILES (by voiuaed: 100

Copyright 17290 Union Carbido Cheaicals & Plastics Tech. Corp.
UNION CARBIDE i3 & ¢rademark of Union Carbide Corpuration
EMERGENCY PHICHE NIMGER: 1=860-UCC~HELP (Nusber availalle 4t a1l timaaz)

UNION CARBIDE CORPORATINH
Solvente and Coatinge Materialc Division -
37 01d Ridgebury Road, Danbury, Cf., 06417 <001

[
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ﬁannmn;uemn____:ﬂmunumaﬁuzma___.___ - ——
111. INGREDIENTS
BATERIAL X LY _(liniss) "7 Harard
. Proplonaldehyde 100 None autab)iniud Haratul 7
(CAS 81E23-30-4) inaled; eye

irritant, flaa

IV. FIRE ANU EXFLDSI0N HAZARD DATA

FLASH POINT
<0 F (<-18 C) Tag Closad Cup; <O F (<~18 C) Tag Open Cup

FLAMMABLE LINITE IN AIR,by volumsa:

LOWER: 2.4
UPPER, 17.0

EXTINGUISHING HEDIAR s
fpply alcchol=type or all=purpose—typa Toams by sanufacturer‘s rccoasended
tachniques for large fires. tso CO2 or dry choalical sedia for maall firos.

SPECIAL FIRE FIGHTING PROCEDURFE:

Uss water spray to cool fire—sxposod containers and structures. Usa wator
Spray to disperse veporsg reignition is poscible. Use self=-containod breathing
spparatus and protective clothing. Usu remots “pray sonitors or fight fire
Yrom behiind shields.

UNUSUAL FIRE AND EXPLOBION HAZARDS:

Vapors fora froa this product and asy travel or be soved by alr currents and
igriited by pilot lights, other Tlasas, sparks, heaters, electrical oquipamnt,
static discharges or other ignition sources atl locations dictent froa product
handling point.

Vapors asy ssttle in low or confined areas, or travel a lungy distarnce to an
ignition source and flash back wxplosively,

. This satarial asy producc 4 Tlosting Tiro hazard.

Page 238 of 366 .




BRRC Report 91U0086

Appendix 8
Page 21
. Page 20
ATTACHMENT 1 {Continued)
PAGE 3 ¥OR INTERNAL USE ONLY '
EEORWET 0Nk PBOPIONNL DEHYDE —
bt “mmad

V. HIALTH HAZARD DAA

- —

EXPOSURE LIMITIE):
Mone established by ACOIM or OGHA.

KFFECTS OF BINGLE OVERCYXPOSURE

BUALLOWING: ' -
Hoderately toxic. Seversly Arritating to the gastrointsstinal tract ceuning
a burning sensation in tho mouth and throat, nausea, headache, dizziiuse,
abdoainal discoatort, vositing and diarrhes.

SKIH ABSORPTION:
No avidence of adverse effocts froa avuilable inforsation.

INHALATION:
Vapors asy be irritating to the rocspiratory tract. High concentrations nay
causs headache, nausos, voaiting, coughing, ana difficulty breathing, narcesiy, .
and say result in the inhalation of potentially lathal ssounis of scterial. )

SXIN CONTACT:
Hay cause slight Lrritation, seen as ailc local radnecc.

EYE CONTACT: . -
Causes severs irritation, sevn as asrked ovcess rednass and swalling of thi
conjunctiva. - :

EFFECTS OF REPEATED OVEREXPOSURE ; .

Repaated or prolonged exposuro Qay result in the developesnt por dornat'ttu.

FEDICAL CONDITIONS AGGRAVATED BY OVERE XPDBURZ t
Breathing of vapor and/or aist a4y aggravate 2xthea amd Inflammatory ur
Tibrotic pulmonary disesse.

BIGNIFICANT LABORATORY DATA WITH POSSIELE RELEVANCE TO HUrAw

HEALTH HAZARD EVALUATICN:
Rats oxposed to 1300 ppm Tor six days cxperienced liver dasage.

OTHER EFFCCTS OF OVEREXPOSLRE:
Nong currently known.

EHMERZENCY AND FIRST RID PROCEOURES:

BUALLOUING s
If paticnt is conscious and hat o yig roflox, give two glanses of water

and induce voaiting. Call a phyaician iamcdiatoly.

BKINg
taAcdiately flush skin with plonty of water odiflo rosoving contamingted
clothing and shoss. Obtain aedical attuntion. Wish clothing bufaro wgarring

agein. Discard shoes.

INHALATION:
Remove to fresh «ir. Glve srtificial rospiration §7 not bresthing,  Grygenm

anry be glven by qualifivd porsonnul Af Lrosthiug ka aiffinule.

,

/
-
It
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FAGL & °  FOR INTERNAL UZE DMLY
ECODUCT worgs. . PROPIONALDEWVDE . - —_—- -
Obtain apdical attention.
EYES;

laagdiately Tlush eyes thoresughly with water and continue washing fur ol luact
13 sinutes., Obtain asdical attention, preferably fros an ophthalmologiat,
urgently.

NOTES TO PHYSICIAN:

There 13 no specific antidote. Treatsent of tveruxpucura vhould be dJdirceted
at the control of symptoma and tha clinical condition of tho pationt.

Vi. REACTIVITY DATA

STaBILITY: Stable

CONDITIONS TO AVDID:

fvolid contaaination with basic matcrialt. Contaainaticon with Lasic materialc
{euamplas: sodius hydroxide, caustic soda, aaines, ameonia, atc.) can rowult
in a rapid exotheraic reaction,

Avold contamination with strong einarzl acidss
Contaaination with strong aineralc acide can recult in z rapid exotheraic
raaction,

fivoid air (oxygen)s .
Contact with air results in Carboxylic acid Yorsation. Oridation can zlgo
Cauge forsation of hazardous peroxides or peracids. °

INCOMPATIDILITY (HATERIALE TO AVOID) .
Alcohols, alkalies, aminas, aamonia, csuatics, halogam—containing compounis,
Oxygen, strong aineral acids.

COMBUSTION OR DECOMPOSITION PRUDUCTE:
Burning will produce carbon monoxide and/or carbon dioxide.
Carpon wonoxide is highly toxic 17 inrhalod; carpon dioxido in wufficiant
concentraticns can act as an ssphyxiznt.

HAZARDOUS POLYMERIZATIONS  PIAY DCCUK
CONDITIONS YO AVDIDs

Hay react with evolution of heat in the precence of alkalios, asincs, and
Acids.

r VII. SPILL UR LEAK PROCEDUMES

STEPS TO BE TAKEN IF MATERIAL I8 RELENGED GR SP1LLED

Elisinate sources of ignition. Wear suiteble, protective oquipacnty avuid
contact with liquid and vapors. Colloet ror dispozal. Highly toxic to
#quatic life. Avoid discharge to cewors or HALCTwAYS.

HASTE DISPDSAL NETHOD: .t
Incinerate in » furiecey where poveitlicd undet &ppropriate Fode ol, State and
local rogulations. fhis product can bu toulc tu thu alcroviganizat 4p 4

.
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PAGE & FOR INMEMNAL. USE ONLY
CBORUCY wamg: __ PROPIONAL BEHYOF . ——

wastewatar trgataent plantg howaver, a solution of about 10 ppa concentration
wag found to be biodegradable in laboratory studics.

VIIl. SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION (SPECIFY TYPEN
Belf-contained breathing Apparatus in high vapor concentrationa.

VEUTILATION:

This product should be stored #nd handled in vapor=tight tquipsent, under cn
atsosphero of oxygen-freu nitrogon. Whan this is donu, fennral (merchanical}
room ventilation should be tatinfaciory. Special, local ventilation is meedeg
at points whorag vapore zan be axpociod to ascepo to thu workplacae air. ‘

PROTECTIVE GLOVES: )
Butyl or PVC coated

EYE PROTECTION:
anogopgloi

OTHER PRUTECTIVE EOUIPMENT:
Eye bath, safaty showsr .

IX. BPECIAL PRECAUTIONG

PRECAUTIONS TO BE TA. IN IN HANDLING AND STDRAGE:
DANGER| [Extrpsely Flasaable.
. Heraful if inhaled.

Casuses eys irritation.

Koep away froa heat, Sparke, and flene.
fvoid breathing vapor,

Avold contact with eyea.

Keop container closced.

Use with adequata ventilation.

Hash thoroughly after handling.

FOR 1NDUSTRY USE ONL'Y
OTHER PRICAUTIONS:

STORAGE: Reacts with oXYyQen] stors under unygyn—free nitrogen,
(Bse Incompatibility).
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PROCESS HAZ/witD1  Sudden rolease of hot organic chomical vapors or siuty fiow
Process equipasnt eporaiing at giovetod tesparature and pressure, or sudden
ingross of alr inte vacuus oquipment, aay rosult in ignitions without the
presence of sbvious ignition xources. published "aulelgnition® or “ignition”
toaperatura valiues cannot be trealed an safe eperating bemperatures in chomical
Processas without analytic of the attus] process cencitions.

Any uss af this product 14, oluvatod-tesperaturs procesdaua whould by Hwroughly
avalusted to cstabiish and aalntain safec sperating conditions, Furthar
inforaation is availeblo in & tochnical Gulletin entitled

“Ignition Hazards of Organic Cheeical apors.,”

TRANEFER HAZARD: Vapors of thia producl may be ignitod by static wparks. Ui
Proper bonding and grounding during liquld tramrer as desciibed in
Natieonal Fire Protection Assoclation documsent WFFA 77,

X. REGULATORY INFORMATION

STATUS ON BUBSTANCE LISTB:

THE CONCENTRATIONS BHOWN ARE MAXIMUM DR CEILING LEVELS (METBHT X} 10 EE
USED FOR CALOULATIONS FOR RESULATIONE. TRADE SECRETS ARE INDICATED BY *T8°.

————— a——

FEDERAL EPA

{CERCLA) REOQUIRES NOTIFICATION OF THE NATICRAL REBPUNSE CONER OF RFLLASE OF

. COMPREHENSIVE ENVIRONMENTAL FEBFONSE, COMPENSATION, AND LIABILITY ACT OF 1980

4

(FUaNTlTIES {RUG) IN aé?cra 8.4,

COHPONENTS PREGENT IN THIE PRODUCT AT A LEVEL WHICH COU.D REQUIRE

NEFBITING UNDER THE fTATUTE ARE:
tong |, /:

. /1/

Superfund Aesndaents and Resuthorization Act of 1984 (AR Titla 1IN roquires
Esergency Planning Based on Threshulc Planning Quantitietr (TP@s) and rulcace
Reporting Basod on Roportable Ouantitics (ROs) in 40 CFR a5S

(Ussd for BARA 302, 213 AND 212),

Components Present in this Product at a level which could require

Raporting under the statuta aray
None

SUPERFLIND AMENDHENTE AND REAUTHORIZATION Nl OF 1904 (SAWM) TITLE II1 REGUIRES
BUBNISEION DF ANNUAL REPORTS DF RELEASE OF TOXIQ CHEMICALS THAT APFEM IN
40 CFR 272 (FOR SARA 213). THIR INFORMATION MUST EE INCLUDED 1IN ALL MSDHS THAT

ARE COPI1ED AND DISTRIBUTED FOR THIS MATERIAL

ONENTS FRESENT IN THIS PROCUCT AT A LEVEL WHICH COULLY RECULRE

ComP
REPORTING UNDER THE SYATUTE ARE:

cuenicn,
Propionsldehyde

UPPER MOUNI

CAS MBBER  CONCENTANT [N X
100

1E3-38~4

7
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PAGE 7 FOR INTERNAL UST GALY
CERRUCI NANES __  FEUPIONALOEHYpE - -

EIATE RIGHT~TU-KNOU
e e e — . it

CALIFORNIA PROPOSITION 4S
This product doas not centain aaterials wihiich the Biate of Califurnia hac
found to cause cancer, birth dofects, or sthor reproductive hara,

Massachusetts 103 C'R 470.060 Right~to~know, Substanco List (MEL)
Hazardous Substances and Extraordinerily Hazardous Substancee on the MEL msuct
be identified when presant in products. o
Coaporents preient in this product at & Jevel which couls require
REPORTING UNDER YHE GTATUTE NARE:
HAZARDOUS SUBSTANTES (« = 152

UPPER ROUND
CHEMICAL . EAB MR CONCERTRATION X -
Propionsidehyde 1E3-23~4 100

Pennsylvania Right~to-know, Hazardous Substanco List
Hazardous Substances and Special Haxardous Substancus en the List eust ba
idantitied when proesent in products. ’

Coaponents present in this product at a leval which could require

reporting under the statute are:
HAZARDOLS SUBSTANCES ( = 1%)

UPPER BDUNL
CEMICAL . CAS MNEFR  CONCENTAATION X
Proplonaldehyde 123-38-4 100

TSCA INVENTORY STATUS .
The ingradients of thilc product are on the TSCA inventery,

CALIFORNIA RLE 443.1 VOC'61
VOC 797 g/1; Vapor prassurg 258 s Hg @ 20¢C

OTHER REGULATORY INFORMATION:
Nonp

The opinions expressad are thoss of quelified caperts within Union
Carbide. e bslisve that tha inforaation containad is curromt az of R
the date of this Material Safety Datc Sheet. Since the ues of thic - ’
inforastion and of thess opiniona and tho conditions of thu uza of the

Product are not within the control of Unlon Carbide, it $¢ the user's

obligation to detersine tho conditions of zafa wuw of -the product,
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ERQLLCY NANEL . PROP]ONALDEWYDE
DATE: 0B/89/90 oo
REVISION DATE: 08/29/%90 -

REVIEED BECTIONS

INGREDIENTS CURRECTION
20771

oogaazp

Gection 11l
PRODUCT s
F MUMRER:
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BUSHY RUN RESEARCH CENTER

6702 Mellon Rnad, Export, Pannsylvenia 15632-8902 Telephone (412) 733.5200
Telecopier (412) 7334804

PROTOCOL AMENDMENT 1

TITLE: Propionaldehyde: Combined Repeated-Exposure and Reproductive/
Developmental Toxicity Study in CD® Rats

BRRC PROJECT RUMBER: 91-13-25602

SPONSOR: Solvents and Coatings Materials Division
Union Carbide Chenicals and
Plastics Company Inc.
39 014 Ridgebury Road
Danbury, CT 06817-0001

TESTING FACILITY: Bushy Run Research Center (BRRC)
Union Carbide Chemicals and
Plastics Company Inc.
6702 Mellon Road
Export, PA 15632-8902

Beviewed and Approved by:

(omdds Ogugr w4 2/r5/92—

Bushy Run Research Center:
. Cy#hia D. Driscoll, Ph.D. 77 Date
Study Director

L

- _ ‘ (lt—-L.—.-Li:—J 7/';”/‘,‘2_
Linda J. Calisti/ B.S. pate
Manager, Good Laboratory

Practices/Quality Assurance

L LA s

hn P. Van Miller; Ph.D., DABT /7 Ddte
Director :

Tnion Carbide Chemicals
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Date
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Division: ?’CLL i S"S'-[(Z ’

Richard C. Wise _ Date
Manager, Product Safety

Union Carbide Chemicals and Plrmi:l Company inc,
Exceliance Through Quality
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BRRC Project $1~13-25602
Protocol Amsndoant 1
Page 2

The protoccl is amended as follows:

Jtem 1

Location of
Protocol Deletien

Deascription of
Protocol Deletion

Raticnale

Itenm 2

Location of
Protocol Deletion

Descripticn of
Protocol Deletion

Rationale
Item 3

Location of
Protocol Deletion

Description of
Protocol Deletion

Faticnale

Jtem &

Location of
Protocol Change

Description of
Protocol Change

Rationale

zeprotox\protocol\aproplon

July 18, 1992

Page 1, Title

(bprague-bDavley)
The parenihetical designation of (Bprague-Dawley) in
rafarence to Charles Rivar CD® rats has besn removed

in order to mccurately reflect the straln designation
as provided by the aupplier.

Page 2, Objectives

{Bprague-Davley)

Gee rationale for Item 1.

Page 4, Supplier
Breeding

The correct naue of the supplier is Charles River
Laboratories.

Page 15, Honpregnant Fezales

The uterl from females which fall to produce a litter
will be stained with smmonium wulfide for confirmation
of pregnancy status.

FPresh tissue was stained vith amnonjus sulfide rather
than baving fixed tissue stzined with potassium
farricyanide. Either chezical can be used to stain
the uterus to detect very early Tescrptions.

N
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PROTOCOL DEVIATTONS

TITLE: Propionaldehyde: Combined Repeated-Exposure and Reproductive/
Developmental Toxicity Study in CD® Rats

BRRC PROJECT NUMBER: 91*13-25502

The following deviations from the written protocol for this study or from BRRC
Standard Operating Procedures occurred during this study:

1. In the protocol, it was stated that the date for submission of the Draft
Final Report would be added to the protocol by amendment. The Draft
Final Report was issued on June 17, 1992, but an amendment was not
written.

2. Male rats were weighed cn Day 35, 42, and 4% of the study, These
weights were in addition to those specified in the protocol.

REPROTOX\PROTOCOL'DPROPION
April 1, 1863
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Propionaldehyde: Combined Repeated-Exposure and Reproductive/
Developmental Toxicity Study in CD?® Rats

Propionaldehyde: Combined Repeated-Exposure and Reproductive/
. Developmental Toxicity Range-Finding Study in CD?® Rats

{119 Pages)
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Propionaldehyde: Combined Repeated-Exposure and Reproductive/
Developmental Toxicity Range-Finding Study in CD® Rats

SUMIMARY

Young adult CD® female rats (7/group) were exposed to propionaldehyde (CAS No.
123-38-6) vapor at concentrations of 0, 530, 1000, 1500, or 2500 ppm.
Inhalation exposures were conducted daily, 6 hours each day, from gestation
day (gd) 0-20, following successful mating with nalve males of the same
strain. Clinical observations were made dally following exposures, and
maternal body welghts were measured on gd 0, 7, 14, and 21. Food consumption
was measured at least weekly throughout the study. At scheduled sacrifice on
gd 21, the dams were evaluated for liver and ygravid uterine welghte, number of
corpora lutea, and number and status of implantation gites (including early
and late resorptions, and dead and live fetuses). Fetuces were dissected from
the uterus, weighed, and examined externally for malformations, variations,
and gender determinations,

The means of daily mean chamber atmosphere concentrations (+ 5.D.) were 490 %
7.7, 1009 + 13,2, 1509 £ 9.9, and 2592 £ 39.0, for target concentrations of
500, 1000, 1500, and 2500 ppm, respectively.

The pregnancy rate was equivalent among groups and ranged from 85.7 tc 160%.
No females died, delivered early, or were removed from the study prior to
scheduled sacrifice. Cne female in the 1000 ppe group was fournd to have only
non-viable implants. B6ix to 7 live litters were available for gvaluation from
each group.

None of the groups displayed any cxposure-related clinical gigns. Maternal
toxicity was evident, however, asg exposure-related decreases in body welight,
body weight gains, and food consumption. At 2500 ppm, body weights were
reduced on gd 14 and 21, body weight gains were depressed during the first
week of exposuree (gd 0 to 7) and for the entire period of gegtation (gd 0 to
21), and food consumption was reduced throughout the study. During the same
intervals, the 1500 ppm group showed similar, but less severe, decreases in
body weight, body weight gain, and food consumption. At 1000 ppm, body weight
gain was depressed during the first week of exposures, but abgolute body
weights were not significantly affected. Food consumption, however, was also
decreased throughout gestation. No effects on any of these measures were
observed at 500 ppm.

At sacrifice, corrected body weight was decreased in the 1000 and 2500 ppm
groups, and a similar tendency was present at 1500 ppm, Expogure-related
effects in corrected weight change were observed at 1000 ppm and above. There
were no exposure-related differences in gestational parameters including total
number of implants, and the number of viable and nonviable implants.

The 2500 ppm exposure group fetal body weights were reduced, however, there
was no evidence of any treatment-related external malformations or variations.

Page 251 of 366




Wy
y

]
BRRC Report 91U0086
Appendix 9
Page 5

In summary, repeated exposure to propicnaldehyde vapor at concentrations of
1000 ppm to 2500 ppm was associated with overt maternal toxicity. In this
study, the "no-observed-adverse-effect level* (NOAEL) for maternal toxicity
was 500 ppm, and the NOAEL for developmental toxicity was 1500 ppm. Based
upon these data, exposure concentrations of 0, 150, 750, and 1500 ppm were
selected for use in a follow-up study.

OBJECTIVES

The objective of this study was to establish the concentration-response range
of propionaldehyde administered by inhalation for maternal and/or
developmental toxicity in CD® rats, This information was used to select
appropriate exposure concentrations for use in the definitive repeated
exposure study designed to assess the reproductive and developmental toxicity
potential of propionaldehyde.

BACKGROQUND INFORMATION

This study was conducted by UCCLP as part of voluntary participation in the
QECD High Production Volume Chemical testing program., Bac 4 upon previous
studies of propionaldehyde (Gage, 1970; Steinhagen and Bar:ow, 1984},
concentrations of 0, 500, 1000, 1500, and 2500 ppm were sclected for use in
this study to establish the maximum tolerated concentration of propicnaldehyde
vapor in pregnant CD% rats.

TARGET CONCENTRATION SELECTION

Target propionaldehyde vapor concentrations of 0 (control), 500, 1000, 1500,
and 2500 ppm were selected in conjunction with the Sponsor based upon the
available lLiterature.

MATERIALS AND METHODS

The protocol, protocol amendment, and protocol deviation (BRRC Project No. 9l1-
13-25601) detailing the design and conduct of thieg study are presented in
Attachment 5.

Tcst Substance

Two 55-gallon stainless steel drums of propionaldehyde; Lot No. T-1258; CAS
No. 123-38-6 were recelved on October 15, 1991, from Unicn Carbide Corporation
(South Charleston, WV) and assigned BRRC Sample No. 54-351-A and B. The test
substance was a water-white odorous liquid. The test substance was stored in
the origlnal containers in a special enclosure under a nitrogen atmosphere.
The purity of the test substance was determined by the GLP Analytical Skills
Center at the UCC&P South Charleston, WV, Technical Center to be approximately
99% and the report is included in Appendix 1. Pertinent chemical and physical
properties of propionaldehyde are listed in Attachments 1 and §.
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Animals and Hugbandry

Sixty male and 60 female CD® rats ar:ived on October 14, 1991, from Charles
River Laboratories, Inc. (Portage, MI). The males were designated by the
supplier to be approximately 70 days old (birth date was recorded as
approximately August 5, 1991) and 286-350 g upon arrival. Females were
approximately 63 days old (birth date approximately August 15, 1991), 186~221
g, nulliparous, and nonpregnant upon arrival.

Animals were housed in Room 101 from arrival to termination of the study,
except during exposures. Within 2 daye of receipt, the animals were examincd
by a Clinical Veterinarian, and representative animals were subjected to a
pretest health screen including full necropay, histologic examination of
selected tissues, and serum viral antibody analyses. Based on the result -.f
these dzta, the Clinical Veterinarian indicated that these animals were in
good health and suitable for use.

All animals were assigned a unique number and identified by cage tags.
Animals considered available for the study were 2180 identified by an ear tag.
Animals selected for the pretest health screcn were identified by a toe-
clipping procedure after sacrifice.

The animals were housed 1-2/cage for approximately 7 days in gtainless steel,
wire mesh cages (30.5 x 15.5 x 18.0 ¢m). DACB® (Deotized Animal Cage Board;
Shepherd Specialty Papers, Inc., Kalamazoo, MI) was placed under each cage and
changed regularly, An automatic timer was set to provide fluorescent lighting
for a:12-hour photoperiod (approximately 0500 to 1700 hours for the light
phase}. Temperature and relative kumidity were recorded continuously (~ole-
Parmer Hygrothermograph® Seven-Day Continuous Recorder, Model No. 8368~00,
Cole-Parmer Instrument Co., Chicago, ZL). Temperature was routinely
maintained at 65-77°F; relative humidity was routinely maintained at 40-73J%.
Any minor exceptions to these specified ranges were noted in the raw data.

Tap water (Municipal Authority of Westmoreland County, Greensburg, PA) was
available ad libitum, except durfing exposures, and was delivered by an
automatic watering system with demand control velves mounted on each rack
(water bottles were used for females while in shoe box cages). Water analyses
were provided by the supplier, the NUZ Corporation, Materials and Engineering
Testing Co., and Lancaster Laboratories, Inc. at regular intervals, EPA
standards for maximum levels of contaminants were not exceeded, Ground,
certified Rodent Chow® #5002 (Purina Mills, Inc.) was available ad libitum,
except during exposures. Analyses for chemical composition and possible
contaminants of each feed lot were performed by Purina Millg, Inc., and the
results were included in the raw data.

Animal. Acclimation

The acclimation period was approximately 1 week. During this period, the
animals were weighed at least 2 times at scheduled intervals. Detailed
clinical observations were conducted in conjunction with body weight
measurements. Cage-side animel observations were conducted at least once
daily, and mortality checks were conducted twice daily (morning and
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afterncon). The animals were examined just prior to the end of the
acclimation period by a Clinical Veterinarian. Animals considered
unacceptable for the 3tudy, based on the clinical signs, body weights, or body
weight gains, were rejected. The fate of rejected animals and the reasons for
rejection were documented in the raw data.

gtudy Organization

On each gd 0, prior to Initislizing exposures, the animalg were aseigned %o
one of 4 exposure groups and a control group using a stratified randomization
procedure based on body weight. At the time of group assignment, only animals
Wwith body welghts within £ 20% of the population mean were included. The
female body weight range on the first day of exposure was 206.14 to 241.76 g.
The following table summarizes the organization o. the study.

Number of
Female Test Vapor Concentration
Group Animaig {ppm)

Contreol

7 0
Low 7 150
Mid 7 750
Bigh 7 1500

‘ The exposures began on Getober 22, 1991 and continued th.ough November 13,
1991. Tremales were exposed 6 hour/day, 7 days/week, on gd 0-20. The 6-hour
exposure period was defined as the time when the generation system was turned
on and subsequently turned off. All control animals were exposed to flltered
air only using the same exposure regimen. BSeven females/group were sacrificed
on gd 21 during the period of November 12 - 14, 1991.

Inhalation Chamber Description and Operation

The inhalation chambers used for thig study were located in Room 138. They
were constructed from stainless steel with glass windows for animal
observation. The volume ¢f each chamber volume was approximately 4320 liters,
and the airflow was approximately 1000 liters/minute. Chamber airflow was
calibrated with a RKurz Model 505 mass flowmeter. A Dwyer Magnehelic® pressure
gauge {Dwyer Instruments, Inc., Michigan City, IN) was used to monitor chamber
airflow, Chamber temperature and relative humidity were recorded using
industrial thermometers (Control Bpecialties, Inc., Houston, TX) and Airguide
Humidity Indicators (Airguide Instrument Company, Chicago, IL), respectively.
Temperatura and relative humidity measurements were recorded approximately
every 30 minutes during each expesure. Prior to the start of exposures, and
on Exposure Day 2, the oxygen content of all the chambers was measured with an
02 indicator (Model 245R, Mine Safety Appliances, Pittsburgh, PA).
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Vapor Generation

For all exposure chambers, Propionaldehyde wasg metered from a pPiston pump
{(Fluid Metezing, Inc., Oyster Bay, NY) into a heated glass evaporator similar
in design to that described by Snellings and boda (1930). ‘'rhe temperature of
the evaporators was maintained at ¢he lowest level sufficlent to vaporize the
liquid. ¢he resultant vapor wag carried into the Chamber by a countercurrent
air stream that entered the bottom of the eévaporator. Prior to the start of
€xXposures and on day 21 of the €xposure regimen, temperature measurements were

Observationg and Measurementsg
——————==205 and Measurementg

Maternal In-Life Evaluations

All animals were individually observed for signs of toxicity immediately
following daily exposures. Preceding ang following each exposure,
observationg were recorded for animalg exhibiting overt clinical signs. on
days when exposures were not conducted, detailed observationg were generally
conducted in the merning. Female body weight data were collected on gd 0, 7,
14, and 21. Food consumption wag measured at least weekly throughout the
gestation period.

Maternal Necropsy and Laparotomy

At scheduled sacrifice on gd 21, alj surviving dams were Bacrificed by carbon
dioxide asphyxjation and necropsied. The maternal body cavities were opened
by midline tho:acolaparotomy. The gravid uterus, ovarieg (including corpora
luteay, cervix, vagina, and pPeritoneal ang thoracic cavitjeg were examined
grossly. Ovarian corpora lutea of bregnancy were counted. Maternal liver
weights were determined. Ench uterus wag externally examined for signs of
hemorrhage, removed from the peritoneal cavity, weighed ang dissected
longitudinally to expose the contents. All live ang dead fetuses ang
resorption giteg (early and late) were noted and recorded. Uteri from females
that appeared nongravid were placed in & 10% ammonium sulfide 80lution for
detection of early resorptiong (Baleweki, 1964).

Petal Examinationg

All live fetuses were weighed, examinea externally for gender determinations
and for variationg and malformatjiong including eleft palate,

Data Analyseg

The unit of comparison was the Pregnant female or the litter., mpe data for
quantitative continuous variableg were intercompared for the 4 exXposure groups
and the control group by use of Levene's test for equality of vaciances,
analysis of variance (ANQVA), and t-testg. The t~tests were used when the F
value from the ANOvaA was significant, When Levene's test indicated gimilar
variances, and the ANOVA was significant, 2 pooled t~test wag used for
pairwige comparisons. When Levene's test indicated heterogeneoys variances,
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all groups were compared by an ANOVA for unequal variances followed, when
necessary, by a separate variance t-test for pairwise comparisons.

Nonparametric data were statistically evaluated using the Kruskal-Wallis test
followed by the Mann-Whitney U test when appropriate. Incidence data were
compared using the Fisuer's Exact Test. For all statistical tests, the
probability value of < 0.05 (two-tailed) was used as the critical level of
significan;e. (Dixon, 1990; Sokal and Rohlf, 1981),

Various models of calculators, computers, and computer programs may have heen
used to analyze data for this study. Since various models round or truncate
numbers differently, values in some tables may differ slightly from thoee in
other tables or from independently calculated data. The integrity of the
study and interpretation of the data were unaffected by these differences.

RETENTION OF RECORDS

All raw data, documentation, records, the protocol, protocol amendment, and
protocol deviation, specimens, and a copy of the final report generated as a
result of this study are retained in the BRRC Archives. Due to the nature of
the test substance, a reserve sample was not retained in the BRRC Archives,

RESULTS AND DISCUSSION

All references of differences in group mean values in the following text refer
to comparisons of statistically significant differences between the exposure
group and the control group, unless otherwise noted. Repeated reference to
the control and the statistical significance will not be made in order to
Eimplify the text.

Chamber Atmosphere

A summary of the chamber atmosphere measurements is presented in Table 1.
Detailed results and discussion of the chamber atmosphere measurements are
included in Attachment 1.

During exposures, the mean of daily mean chamber temperatures for all exposure
groups ranged from 20 to 21°C (Attachment 1), and the relative humidity ranged
from 46 to 49%. For all measurements, the chamber oxygen content was 20.8%.
The evaporator temperature measurements ranged from 43 to 839C,

The means of daily mean chamber atmosphere concentrations (i §.D.) were 490 (%
7.7), 1009 (% 13.2), 1509 (% 9.9), and 2592 (% 39.0), for target
concentrations of 500, 1000, 1500, and 2500 ppm, respectively. No
propionaldehyde was detected (minimum detection limit § ppm) in the control
chamber atmosphere during the study.

Animal Fate

The distribution and fate for all female rats placed on study are presented in
Table 2. Individual znimal da;g are included in Attachment 2.
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No females delivered early or died prior to scheduled sacrifice. The overall
Pregnancy rate was equivalent for all groups and ranged from 85.7 to 100%.
One pregnant female from the 1000 ppm group bore a litter which had no viable
fetuses. Bix to 7 litters were available for evaluation.

All subsequent summary tables and discussion involve data from gravid dams
only.

Clinical Observations

Summaries of the clinical observations are presented in Table 3. Individual
clinical observation data are included in Attachment 2,

No treatment-related clinical signs of toxicity were observed during the
study.

Body Weights

Summaries of absolute body weights and body weight gains are presented in
Table 4. Individual animal body weight data are included in Attachment 2,

There was a nonsignificant exposure-related decrease in body weights in groups
exposed to 1000 ppm and above by gd 7. By gd 14, significant decreases in
body weight occurred at 2500 and 1500 ppm and body weights remained depressed
through gd 21, Body weight gains for gd 0-7 were decreased at 1000 ppm and
above. Althuugh weight gains continued to be somewhat lower than controls in
the groups exposed to 1000 ppm or greater, a significant overall decrease for
gd 0-21 was seen only in the two highest concentrations.

Food Consumption

Summaries of food consumption data are presented in Table 5, Individual food
consumption data are included in Attachment 2.

Significant decreases in focd consumption were evident throughout gestation
for all groups exposed to 1000 PPm Or greater.

Maternal Necropsy and Laparotomy

A summary of necropsy observations in dams at scheduled sacrifice is presented
in Table 6. Maternal organ weights and terminal body weight are presented in
Table 7. Gestational parameters are presented in Table 8. Individual
maternal necropsy and laparotomy data are presented in Attachment 3.

At necropsy, there was no evidence of any lesions that could be attributed to
propionaldehyde exposure. Terminal body weight was lower in the 1500 and 2500
ppm groups, and there was a similar tendency for the 1000 ppm group.
Corrected weight gain was less than controls in the 1000, 1500, and 2500 ppm
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groups, and the outcome for corrected body weight was simllar. Relative and
absolute liver weights weie significantly depressed only in the 1000 ppm
group.

There were no effects of exposure on the number of ovarian corpora lutea, on
the number of total implants, number of viable or nonviable {early and laie
resorptions, and dead fetuses) implants, or on sex ratio.

Fetal Examinations

Fetal body weights per litter (males, females and total fetuses) are presented
in Table 8. The summary incidence and frequency of fetal malformations and
variations observed in the study are presented in Tables 9 and 10,
regpectively. Malformations and variations for individual fetuses grouped by
litters are presented in Attachment 4. Individual fetal body weights (by
uterine location, sex and litter) are also presented in Attachment 4.

Fetal body weights were reduced in the 2500 PPM exposure group. A
statistically significant decrease in fetal body weight also occurred in the
500 ppm group, but was not considered to be related to exposure due to the
lack of a dose-response relationship. No external malformations were observed
in any group, and there was no evidence of any treatment-related variations.

The decrease in fetal body weight at 2500 ppm was observed in conjunction with
a significant degree of maternal toxicity. Although not directly addressed in
this study, a previous report (Steinhagen and Barrow, 1984) of brief exposures
(less than 1 hour) to propionaldehyde in B6C3Fl mice and Fischer 344 rats at
2078 and 6789 ppm for mice and rats respectively, resulted in a 50% decrease
in respiratory rate. The effect on fetal body weight, therefore, may be due
in part to effects of propionaldehyde exposure on the dam's respiratory rate.
Although the effective croncentration range appears to vary across species, and
perhaps strains, repeated exposure to 2500 ppm, and perhaps lower, may have
had a significant impact on respiratory rate in the present study.

The observation of reduced fetal weights in the 500 PPm exposure group is not
considered to be related to exposure due to the lack of a clear relationship
to concentration, the significance of this finding is questicnable and not
considered biologically significant.

CONCLUSIONS

In symmary, repeated exposure to propionaldehyde vapor at concentrations of
1000, 1500, or 2500 ppm was associated with overt maternal toxicity. In this
study, the NOREL for maternal toxicity was 500 ppm, and the NOAEL for
developumental toxicity was 1500 ppm. Based upon these data, exposure
concentrations of 0, 150, 750, and 1500 ppm were selected for uge in a follow-
up study.
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TABLE 1
Y PROPIONALDEHYDE: COMBINED REPCATEL-EXPOSURE AND REPRODUCT IVE/

DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IN CD?® RATS

SUMMARY OF CHAMBER ATMOSFHERE DATA

Targat
Concentraticn ‘Temp RH A HOM
(ppm) (°c) v (ppm} (ppm) A/NOM
0 20.010.49 49.2:1.49 <MDL ———— meee

500 21.310.51 46,0£0,94 450t 7.7 507t 8,1 0.97%0.01)
1000 20.710.53 46.6¢0,78 1009£13.2 986t 6.0 1,0it0.013
1500 20,6%0.85 47.4£0.6L 1509t 9.9 1450% 6.7 1.04£0.008
2500 20,240,59 48,0t0.55 2552£39.0 2503143,) 1,04t0.008

Teamp = temperatura
RH = relative humidity
A = analytical concentration
ROM = nominal coacentration
A/NOM = analytical concentration/nominal concentrasion
<MDL = less than the minimum estimated derection limic

WORDFILE FORMS\RFPROAN
. Maich 12,1563

Page 260 of 366

N
N

-~



BRRC Report 51UG0B6
Appandix 9
Page 14

TABLE 2
PROPIQMALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IN cp® RaTs

SUMMARY OF DISTRIBUTION AND FATE®

GROUP: PPM L000Q

FEMALES QN STUDY 7
FEMALES THAT DIED

PREGHANT

FEMALES THAT ABORTED
FEMALES THAT DELIVERED
FEMALES REMOVED FROM STUDY

FEMALES EXAMINED AT LAPAROTOMY
NONPREGNAKT

PREGNANT

FEMALES WITH NON-VIABLE IMPLANTS ONLY

FEMALES WITH VIABLE FETUSES

=

FEMALES THAT WERE PREGHANT 7

6 7
85.7 00,0 100.0 100.0

3 por all paramaters, the data are presented as cthae nunber of dans on top and the
percentage heneath.
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TASLE 4
. PROPICNALDEHYDE: COMEINED REPEATED-EXPOSURE AND REPRODUCTIVE/
' 0 DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IN % Rars
SUMMARY OF GESTATIONRL BODY WEIGHT AND WEIGHT CHANGE (GEAMS)
FEMALES
GRO'TP:1 PPH 0 500 1000 1500 2500
GESTATIONAL BODY WEIGHTS (q|)
DAY O
MEAN 226.01 226,67 224.68 225,)8 226.52
§.Dh. 8.918 9.892 10,909 10.867 12,556
N 3 7 1 7 7
DAY 7
MEAN 260.89 257,37 246,62 248.37 241.88
5.D. 4.280 13.252 19,156 10.6892 ..780
N 6 7 7 7 7
DAY 14
HERN 297.24 291.40 275.71 280.45% 270,210
5.D. 7.150 16.341 27.711 9.035 16,316
N 6 7 7 7 ?
DAY 21
MEAH 3689.90 180.65 352,54 360,210 347.14%%
5.D. 6.863 23,533 57.266 16.721 20.151
N 4 7 7 7 7
GESTATYONET. BOLY WEIGHT CHANGES (q)
PRY 0 TO
MEAN 34,88 30.70 21.93%+ 23.184n 15,372«
£.p, 6.477 6.949 5,558 5.994 5.766
N 6 7 7 7 b
DAY 7 70 14
MERN 36.35 34.03 29.09 12.089 28.13
5.D. 5.732 §.647 10.079 5.901 £.926
N 6 7 7 7 ?
DAY 14 TO 21
MEAN 92,66 B9,25 76,83 79,76 76.93
5.0, 4.399 9.229 31,412 10.439 8.120
;| H 6 7 7 7 7
DAY 0 TO 21 (GESTATION) n
MEAN 163.89 153,98 127.86 135,03%+ 120,63+
5.D, £.853 17,573 47.919 15.415 14.166
N 1 7 7 7 7

** Significantly different from control group (p < .0l)

n
N
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g TABLE 5
’ PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IN CL® RATS
SUMMARY OF GESTATIONAL FOOD CONSUMPTION (GRAMS /ANIMAL/DAY)
FEMALES
GROUP: PPM 0 500 1000 1500 2560
R DAY 0 TO 7
N MEAN 21.98 20.84 18,700 19,0Q¢e» 16,400
. 8.L. 1.609 1.3 2.023 0.988 1,362
N 6 7 ? 7 7
: DAY 7 TQ 11
HERN 24,38 22.71 20.L3s* 21,21%¢# 20,438
5.0, 1.059 1.828 2.000 1.516 L.81r7
N 6 7 7 7 7
DAY 11 TO 14 \
MEAN 25.21 23.46 21.809%+ 22,54+ 21,45
T 5.0, 0.860 1.62) 2.450 1.323 1.636
B 6 - 7 7 7 7
DAY 14 T0 L7
MEAN 26,40 25.30 22,91m0 24.12# 22,27%%
5.0, 1.27% 1.855 3.0%7 1.878 1.420
e N 6 7 7 7 7
N DAY 17 TO 21
MEAN 26.96 25.82 2], 160 24,19+ 21,994
8.0, 1.095 1.576 3.286 1.635 1,335
N 6 7 ¥ 7 W
DAY 7 T0 14
MEARN 24.75 21.03 20,84+ 21,762 20.870¢
s.0. 0,621 1.668 2.145 1,321 1,674
N 6 7 7 7 7
DAY 14 TO 21
MERN 2€.76 25.60 23,060 24.16¢% 22,11
S.b. 1.112 1,551 3.160 1.634 1,241
0 N 6 7 7 7 7
* Slgnificantly different from control group (p < .05}

| ** Significantly different from control group (p < .0l]
= Data not included for animals with observed focd spillage.
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TABLE 6
_ FROPIOHALDEHYLE: COMEINED REPEATED-EYSOSURE AND REPRODUCTIVE/
DEVELUPMENTAL TOXICITY RANGE-FINDING STUDY IN CD® RATS
’ SUMMARY OF NECRCZ35Y QBSERVATIONS
i ALL PREGHRNT FEMALES SACRIFICED AT SCHEDULED LAPAROTOMY
. PEMALES
. GROUP: 1 2 3 4 5
NUMEER QF ANIMALS IN DOSE GROUP 7 7 7 7 7
NUMEEE QF AMIMALS SACRIFICED 6 7 7 7 7
LIVER
COLOR CHANGE ] 0 0 2 <]
OVARIES
C¥sT 1 1 1 0 0
UTERUS
. CONTENTS -~ COAGULATED ELOOD 1 0 aQ 0 2
. NO IMPLANTS IN ONE HORN 0 4] Q 1 0
b CONTAINS BLOOD (BY HEMASTIX) Q o] Q l Q
LUNGS
COLOR CHAHNGE 5 5 L 7 §
FOCUS QR FOCI [¢] G 1 L 1
N KIDHEYS
HYDRONEPHROSIS i Q 0 0 0

GROUF LEGEND: 1 is O PPM, 2 is 500 PPM, 3 is 1000 pPPM, 4 is 1500 PPH, 5 is 2500 PPM
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TABLE 7
PROFIONALDFHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELQPMENTAL TOXICITY RANGE-FINDING STUDY IN CD® raTs
SUMMARY OF HMATERNAL ORCAN WEIGHTS (GRAMS)

FEMARLES
GRQUP: PPM 0 500 -+00 1500 2590

INITIAL BODY WEIGHT (g)
MEAN 226.01 226.67 224,68 225.18 226.52
5.D. 8.418 9,892 10.909 10.867 12.556
N & 7 7 7 7
BODY WEIGHT AT SACRIFICE (g)
HERN 389,90 380.65 352,34 350.210n 347.14%*
§.D. 6.863 22,531 57.266 16.721 20.151
N 6 7 7 7 7
GRAVID UTERINE WEIGHT (g)
MEAN 108,350 101.090 $0.039 93.165 95,756
5.D. 9.0443 7.7693 40.5703 16,5047 11.215%9
N 5 ? 7 3 7
CORRECTED BODY WEIGHT (g)®° :
MERH 281.51 27%,5% 262,50°* 267.05 251,390+
s.D. 12.348 16.875 22,761 11.536 13.0639
N 6 7 7 7 7

CORRECTED WEIGHT CHANGE (g)P
MEAN $5,50 52.89 37.82¢ 41.87+ 24.87%¢
s5.D. 8.787 11.848 14.500 6.459 4.600
N § 7 7 7 7
LIVER WEIGHT (g)
MERH

13.449 13.09% 11.221*~ 12,216 12.128

5.D. 1.3877 1.2964 1,4138 1.0767 1.127L
H £ 7 7
RELATIVE LIVER WEIGHT (%)€
MEAN 4,772 4,680 $.266% 4.571 4.819
5.D. 0.3649 0.3050 0.2541 0.2916 0.2758
7

7 7

N 6 7 7 7

* Signlficently ditferent from concrol group (p < .09)

*+ Significencly different from control group {(p < .01)

8 corrected bedy welght = body veight at sacrifice minus gravid uterine weight,
Corrected weight change * corrected body weight minus initlal body wveight.

€ value is & percentage of corrected bosdy welght,
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PRCPIONALDEKYDE: COMBINED REPEATEZD~EXPOSURE AND REPRODUCTIVE/
DEVELOPHENTAL TOXICITY RANGE-FINDING STUDY IN CD® RATS
SUMMARY OF GESTATIONARL PARRMETERS
FEMALES
CROUP: PPH 0 500 1000 1560 2500
CORFORA LUTEA
MEARN 15.8 15.6 16.3 16.4 15.9
8.0, 0.7% 2,07 3.64 3.60 0.69
H 6 7 7 7 7
TOTAL IMPLANTS
MEAN 15.¢ 14.3 3.4 13.4 15.4
5.D. 1.10 L.11 5.80 2.30 0.79
[ 6 7 7 7 7
PERCENT PREIMPLANTATION LOSSE
MEANH 5.3 7.% 20.6 14.4 2.7
8.D. 4.73 7.37 32.14 21.86 3.36
.4 6 7 7 7 7
VIABLE IMPLANTS
HMERY 14.5 14.0 12.4 12.9 14.6
s8.0, 1.18 L,18 5.80 2.19 1.13
N ) ] 7 7 7 7
NON=-VIABLE IMPLANTS
HERN 0.5 6.1 1.0 c.6 0.9
§.D. 0.84 0.49 1.15 06.79 1,21
N 6 7 7 7 7
EARLY RESORPTIONS
HERN 0.% 8.3 c.9 0.§ 0.9
8.D. 0,84 0.49 1.07 0.79 1.21
H 6 7 7 7 7
LATE RESORPTICLS
HMEAHN 0.0 0.0 0.1 0.0 0.0
s.D. .00 .00 0.38 0.00 0.00
1 6 7 7 7 7
° DERD FETUSES
MEAN 0.0 0.0 0.0 0.G 2.0
§.D. 0.00 .00 0.90 0.00 0.60
N 6 7 7 7 7
PERCENT LIVE FETUSES
MERN 96.6 9¢.0 80.3 96,0 94.6
5.D. 5.85 3.43 36.07 5.58 7.60
R 6 7 7 7 7
SEX RATIO (% HALE FETUSES) .
MEARN 47.9 53.5 55.1 44.1 46:3
3.D. 16.97 15.92 14.75 12.64 13.36
N [ 7 6 7 7
FETAL BODY WEIGHTS PER LITTER (GRAMS)
ALL FETUSIZ
MEAM 5.302 5.092* 5.180 5.134 4.708%*
8.D. 0.1509 0.1720 0.4086 0.241¢ 0.3246
N 6 7 6 7 7
HALE PETUSES
MEAN 5.417 L.254 $.330 5.308 4.850**
8.0, 0.1843 0.2517 0,3826 0.2661 0.3e38
N 6 7 6 7 7
FEMALE PETUSES
HEAN 5.177 4.935¢# 5,917 5.014 4.557**
8.n. 0.1831 N:1636 n.4516 0.2597 0.3043
.} 6 7 6 7 7

* Significantly differant from control group {p < .05)
*% Significantly different from control group (p < .01)
#ercent praimplantation losss{(corpora lutea - total implants)/corpors lueea) ¥ 100.
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Attachment 1

Propionaldehyde: Reproductive/Developmental Toxicity
Range-Finding Study in CD® Rats

Chamber Atmosphere Leport
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. Attachment 1

Chamber Atmosphere Report
SUMMARY

The concentration of propionaldehyde vapor in the exposure chamber was
monitored throughout the 23 days of exposure by flame ionization gas
‘hromatography. 'The concen ration in each exposure chamber atmosphere was
determi.: ' approrimately 11 times du:ring each t-l.our exposure, The averall
mean (i standard deviation) chanber atmosphere concentrations were 430

(£ 7.7), 1009 (+ 13.2), 1509 (% 9.9), and 2592 {+ 39.0) ppm, for target
concentrations of 500, 1000, 1500, and 2500 ppm, respectively.
Propionaldshyde was not detected in the control chamber atmosphere.,

The test substance was analyz.d before and after th:» exposure regimen and
vemained nearly over 99% pure,

MATE{IALS ANLD METHQDS

Test Substance

Two 55-gallon containers of propionaldehyde (CAS No. 123~-38~-6, Lot 1-1259,
BRRC Sample No. 54-351 A and B) were received from Union Carbide Chemicals and
Plastics Company Inc., (UCC&P), S. Charleston, WV, on October 15, 1291. ‘rhe
chemical and phyaical properties of the tost: substance are described in

Table 1. The compositional analyses were provided by the GLP Anzlytical
Sikills Center at the UCC&P South Charleston, WV, Technical Centcr. A Bummary
of this report is presented in Table 2; tke entire report is presented
beginning with page 37 of this attachment. The entire report is also
presented as Attachment 1 in Appendix 1. The prestudy and poststudy
compositional analyses indicated that the test substance was over 99% pure and’
had remained stable for the duration of the exposure regimen.

Analytical Instrumentation

Perkin-Elmer Sigma 2000 vas chromatograph (GC) equipped with a flame
ionization detector was used to analyze the exposure chambor atmospheres for
propionaldehyde vapor. The GC operating conditions =io LieBented in Table 3.
A Spectra-Physics 4270 Intzgrator provided a record u° he chromatograms and
chromatographic analyses as well as peak integration. The data were captured
‘using an IBM PS/2 Computer with Spectra~Physics Chromstation/2 software.
In-house software was used to compute daily statistics anéd .lso to provide an
alarm system which monltoreé chamber concentrations.
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Calibration

Calilzation of the gas chromatograph wae achieved by injecting gas standards,
which were prepared by syringe injection of proplonaldehyde test substance
into Tedlar™ gas bags containing UHP nitrcgen. These standards were prepared
using the mathematical relationship:

C % Vy x MW x 298 x P x 10-0
vV = d x 24.45 x T x 760

where: V = required volume of calibration liquid in milli-
liters at temperature T (degreesg K)

C = desired calibration concentration, in ppm
Vh = volume of contalner, in liters
MW = molecular weight of t}.: calibration liquid
P = barometric pressure, in millimeters of mercury

d = density of the calllvatlon 1iqnid in qrams per
milliliter at tempe:.ture T

24.45 = molecular volume at 298 degrees K and 760
millimeters of mercury, in liters

T = temperature, in degrees Relvin

The calibration curve (Figure 1} was constructed by plotting pszak areas versus
the gas standard concentrations. The cxzlibration was checked at least once
each week firing the exposure regimen.

RESULTS AND DISCUSSION

Chamber Atmosphere Analysis

Each chamber atmosphere was analyzed for propionaldenyde approximately twice
each hour during each 6~hour exposure by £lame ionization gas chromatography.
The daily mean analytical concentrations are listed in Tables 4 through 7.

Tha means of daily mean chamber atmosphere conrcentrations {t standard
deviations) were 490 (t 7.7), 1009 (% 13.2), 1509 (+ 9.9), and 2592

(+ 39.0) ppm, for the target concentrations cf 500, 1000, 1500, and 2500 ppm,
reopectively, No concentration of propionaldehyde above the estimated minimum
detection lim.t of 5 ppm was detected in the control chamber atmosphere during
the study.

Analvtical /Nominal Concentration Ra:tio

The daily analytical/nominal (A/NOM) propionaldehyde concentration ratios are
given in Tables 5 through 7, the nominal concentration being an estimate
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calculated frow the quantity ¢ Lest subslance delivered and the chamber
airflow rate. The overall mean A/NOM concentration ratios were 0.97, 1.02,
l.v4, and 1.04, for propioneldehyde tarqet concentrations of 500, 1000, 1500,
rnd 2500 ppm, respectively.

Temperature and Relative Humidity

The daily mean temperature and relative humidity valucs for the exposure
chamhers are also presented in Tables 4 through 7. The means of daily mean
temperature values were 20, 21, 21, 21, and 20°C, for propionaldehyde target
concentrations of ", 500, 1000, L1500, and 2500 ppm, respectively. The means
of daily we:sn relative humidity values were 49, 46, 47, 47, and 48%,
respectively.

- “bq—ch .
Anerlytical Chemist: (ﬂggg;ﬁna;“ iq\ \/up" A4-( - 47
Trvin M. Pritts, Ph.D. Date

INHALVANALYTPROPP
March 18, 1093 ’ B
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UED-EXPOLURE AND }EPRODOCTIVE/

DEVLLOPMENTAL YwOLICITY Mnikia-FINDING STULY T4 Cu- oWTS

CHEMICAL ARD PHYSICAL PROPERTIES!

e,

Synonyms

Holecular Walights
Holecular Formula:
Vapor Deanunlty (alr = 1)

Appearasnce and Odor:

Bolling Polnt, 760 mm Hgi
Solubility in Water:

Evaporation Hate (bui acetate=1):
vapor Pressurs at 20°C:

Bpucifle Gravity (i-0 = 1)

Flash Polnt (Tag Clceed Cup):

Propanaly Propylaldehyds

50.04

Ca5CHO

2.0

Water—vhite liguid;
suffocating odor

48°C

226 @ 20°C

19.9

ajpL.. ax,

0.7982 @ 20/20%C

< -leec

Igaterial Eafaty Data Bhesat, Union Carbide Chemicals and lastlice Company Inc., Reviaed 8/29/%0,
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TABLE 2
SROPIOHALDEHY LT Okt - etk 0-EXPOS1E 14D RECODUCTTVR/
DEVEOr e 20¥ 10 Ty pANGE . DTG L TR TH 0 REGES

TEST BUBSTANCE ARALYSTS!

Freatudy Postetudy
Coaporant Araad Areas
Proplrnaldshvds 9%.77 (approx.) 99.42 (approx.)
n-Propanol 0.01 0.02
2~-Kathyl sutyraldehyda .02 .02
Valaraldshyde 0.04 0.02
Praplonic Acla G.07 6.37
Propionaldehyde Dimuty ' 0.03 0.04
Proplonaldshyds Primers 0.0t 0.04
All i, Yaopu :cles 0.0z 0.07

Irhe cupiliary gas chromatographic compositjional analyees were provided by the GLP Analytical
8kills Cente: at the UCCEP fouth Charleston, WV, Tachnical Center. 1In addition, gas
chrunatography-mass spectrometry and nuclear msgnatic resonance spectroscopy wers independently
used to confirm tha samplae's identity,
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TABLE 3
PUise e L L ZhYDR;  COMETUED REPEATFD-EYEOSURE ALD REPRODUCTIVE/
DEVELOTM TR, POYICTTY naNGE- - THNTHG STIDY 7H CD® RATS

GAS CHROMATOGRAPH CPERATING PAHAHETLRAS

Chroeatographs Perkin-Blmer Sigma 2000
Latector: ¥lameé [onl¥atlon
Columni 10 8P-15G0, on 80/10) mash

Supoleoport, 10 ft. x 1/0 in.
81 sinless wlewl

Column temperature; 170°C

Injuctor teamperature: iR0“C yun sunpiles valve
Datector temperaturei 250°C
Carriar flo. rates 20 mL/minute nitrogen
Sample slze: 0.5 cc

stentlon tima, 1.4 minutea
GC attenuatinng lange = 100
Integrastor attenuation: 128
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TAhL: 4
PROPIONALDEHYDE: COMBINFED REKPEATED~EXPOSTRE AND REFRODUCT IVE/
DEVELOFHENTAL TLAICITY RAHGE-FINDING STUDY IN Cq® RATE

CrruiulR THOSPHERE TR 6 PPH CHAHDRER
Exposure TRIP RH A
Lay (°c) {8) (ppem) $5D
1 18.7 50,2 <DL —_—
2 19.0 49.8 «HDL —
3 20.0 £8.8 <DL —_—
4 20.1 C 49.4 ' ——
5 20.0 48.2 <HOL —
4 20.2 46.4 <HDL A
7 20.8 52.8 <HD1L e
L] 20.7 52,2 <MDL —
9 20,4 51.13 «<MDL, -_—
10 20,5 50.9 <MDL -—
1L 20.0 46,5 «<MDI, —_—
12 20,4 44,1 <MD ——
13 20.6 48.2 <MD -
i4 15.9 47.8 <HDL —_—
15 20,0 49.0 <MD —
16 19,9 48.9 <MDL -—
7 20,0 49.0 «<HDL _
18 15.8 408.4 <MDL —
19 15.8 48,5 <MDl —
20 12.0 47.7 <MDL i
21 20.0 48.6 <HDL _—
22 20,0 49.0 «<MDL -
23 12,5 40,4 <MDL ——
Hean: 20.0 49.2 <MD),
8D 0.51 1.40 —
TEMP = ggmperature (dally menn)
RH = ralative hunidity (daily mean)
A = anelytical concentration (daily mean)
B0 = atandard deviaticn of A
<HDL = lega than the winimum estimated detection limit

i
i
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TABLE &
PROPIONALLMYDE; COMBEINED REPEATED-EXPOSURE AND WE:-LUDUCTIVE/
DEVELOPHENTAL TOXICITY HANGE-FINDING STUDY LH CL™ DATG

CHAMEBND ATirili....2 DATAr 500 Pru rvsy o
Exposure TEMP R A HNOM
Day (*c) ) (ppe) +8D (ppes) A/NOM
1 19.8 47.2 489 6 so1 0,98
2 20.0 7.6 460 3 s02 0.97
K} 20.8 7.2 494 5 564 0.98
4 21.4 47.6 492 6 507 0.97
5 21.7 46.2 512 4 Sao 0.97
6 21.6 46.7 402 3 s03 0.96
7 21.6 47.4 496 6 507 0.948
8 21.0 45.8 500 7 508 G.58
9 21.9 45.% 491 2 507 0.97
10 21.6 46.0 495 2 507 0.38
11 21.8 46.9 483 7 506 0.97
12 21.8 45.7 485 5 512 0.95
13 21.4 £4.9 502 22 529 0.95
14 il.6 £4.5 494 2 502 0.%8
15 21.6 44.9 492 4 505 0.97
i6 20.8 45.2 4682 4 497 0.97
17 21.6 45.9 464 5 503 0.56
18 1.1 45.7 108 5 505 0.97
19 21,0 45.0 4688 7 £98 0.98
20 21,2 45.0 462 14 504 0.96
21 20.9 46.0 46% 5 507 0.96
22 1.7 46.5 478 4 501 0.95
23 20.8 45.6 487 4 512 0.95
.13 46.0 490 — 507 0.97
0.51 G.94 7.7 -_— 6.1 0.011

= tempuarature (daily moan)

* relative humidity (daily mean)

= analytical concentration {daily mean)

= gtandard deviation of A

= nominal concentration

= analytical concentration/nominal concentration
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TABLE € i
PHOPIONALDERYDE: COMLINED REPEATED-EYPOSURE AND R!PRODUCT&VZ/
DEVEIOPHERTAL TOXICITY RANGE-FPINDING STUDY IN CD® RATH

CHMAMBTR ATHOSPHERE DATA: 1000 FPH CEAKBER

Exposure TEMP RH A net
Day {*C}) (%) (ppm) 4700 (ppm) A/HOH
1 20.8 46.8 1006 27 985 1.02
2 21..3 46.8 1016 12 991 1,03
3 21.8 £7.0 1c03 14 968 1.02
4 21.2 47.4 1023 26 962 1,03
5 21.6 46.1 993 15 903 1.01
6 20.8 46.6 1005 16 9es 1.02
7 20.8 36.4 1022 10 995 1.03
8 20.8 45.4 1022 14 991 1,03
9 20.8 44.8 06 13 9e? 1.00
10 20.7 45.8 101} 7 985 1.03
11 20.8 46.2 1002 33 989 1.0i
12 20.7 45.3 987 2% 97% 1.01L
13 20.7 46.1 1908 H 286 1.02
14 20.8 46.5 1010 ? 983 1.02
H 20.7 47.1 1004 10 985 1.02
16 20.5 47.3 1012 13 993 1,02
17 20.7 47.6 992 13 973 1.02
18 20.3 47.2 1020 6 991 1.02
15 20.0 47.4 1029 7 58 1.05
20 1%9.7 46.0 1025 22 974 1.058
21 19.9 47.4 985 11 985 1.00
22 20.6 47.2 1027 10 989 1.04
23 19.8 47.2 1010 9 998 1.01
Hean: 20.7 46.6 1009 — 986 1.02
D1 0.52 Q.76 13.2 - 6.0 0.013
TEMP = tenperature (dally mean)

[ 3
= relative humidity (saily maan)

= analytical concentration (daily mean)

8D = standard dsviation of A

HOM = nominal concentration

A/nuUM = analytical concentration/nominal concentration
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FROPIOHALDEWYDE: COMBINED REPEATED-EYPOSURE AND REPRODUCTIVE/
DEVELOPHINTAL TOXICITY FANGE-FINDING ETUDY I}i CD® RATS

CHAMBER ATHOSPHERE DATA:

1500 PPHM CHAMBEZR

Xxposuryg TEMD RH A WOM
: Day (*C}) (s} (ppa) 18D (ppe) h/HOM
N 1 19.5 40.2 1500 17 1446 1.0¢
. 2 20.2 48.4 1509 -1 1455 L.04
3 20.0 7.5 1505 10 1459 1.03
4 21l.1 46.0 1521 19 1457 1.04
5 21.9 47.0 1300 12 1453 1.03
6 22.5 47.2 1502 9 1459 1.03
: 7 22,2 47.2 1519 [ 1442 1.0%
- 8 20.6 47.2 1526 8 1450 1.08%
9 21.0 86,7 15601 2% 1446 1.04
. 10 20.7 46.6 1511 2] 1447 .04
11 21.1 47.4 151¢ 8 1449 1.04
h 12 18,7 46.7 1500 € 1449 1.04
12 19.5 46.5 1500 4 1456 1.03
14 20.8 47.1 1533 B 1452 1,06
B is 20.8 48.1 1511 (] 1449 1.04
1§ 20.5 47.4 1502 18 1444 1.04
17 20.7 47 .4 1514 13 1445 1.05
18 20,7 47.3 L4994 14 1450 1.03
19 20.6 47,2 1502 14 1432 1.08
: 20 20.5 46.8 1512 12 1437 1.05
Lt 21 19.9 45.8 1507 8 1459 1.03
22 20.7 £8.0 1521 12 1452 1.0%
. 23 0.2 47.4 1817 L 1459 1.04
Heani 20.6 47 .4 150% 1450 L.04
6Dy 0.65% 0.40 9.0 - 6.7 0.008
TEMP = temperature (82ily mean)
RH = realacive humidity {daily mean)
i A % analytical concentration {dally mesn)
8D = standard deviation of A
NOH = jominal concentration
A/HOM = analytical concentration/nominal congentration

Cah
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TABLE B
. FROPIOMALDEHYDM: COMBINED REPEATED-IYPOSURE AND REPRODUCTIVE/
[ OEVELOPHENTAL TOXICITY RANGE-FINOING STUDY K CD® RATS

CHAMEER ATHOSPHERE DATA: 2500 PPH CHAMBER

L) Exposure TEMP RH

A nou
Day (*c) (s) (ppa} 18D (vopa) A/NOH
1 18.5 48.0 2620 27 2556 1.03
2 1%.6 48.4 2533 a“u 2519 1.03
k] 19,8 18.6 2541 74 2475 1.03
4 19.8 47.8 2566 63 2436 1.03
5 19.¢ 47.8 2596 24 2507 l.04
6 20.3 47.4 2639 36 2571 1.03
7 20.8 48.0 2616 92 2513 l1.04
' 8 20.4 48.0 2546 40 2426 1,08
. 9 15.9 47.4 2517 48 2412 1.03
‘\:' 10 15.9 47.5% 2537 37 2455 1.03
11 19.5% 48.1 2550 539 2473 1,03
12 20.8 48.0 2579 51 24180 1.04
13 21.3 48.1 2592 57 2490 l.n4
14 20.7 48.5 2613 k1 250¢ l.ud
1s 20.6 43.1 2599 S0 2501 1.04
16 20.5 48.3 2594 12 2506 1.04
. 17 20.7 48.5 2585 43 251§ 1.03
) 13 20.7 48.4 2580 47 2491 l.04
N 13 20.6 47.1 2583 263 2481 l.04
20 20.5 46.7 261} 56 2457 1.08
2% 19.9 48.9 2618 24 2559 1.02
g 22 70.7 40.5 179 27 2577 1,04
3 I LY 2649 35 2580 1.n3
Haan) 20.2 48.0 2592 —— 2503 1.04
ED1t 0.59 0.53 39.0 _— 43.1 0.008
TEMP % tempersture (Jdaily mean)
X FH » relative humidity (dally mesn)
, A = analytical concentratlon (daily mean)
BD = standard deviation of A
HOM = nominal cencentration
A/HOM = analytical concantration/nomlnal coacentration
s
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PROPIONALDEHYDE
GLP ANALYSIS - FINAL REPORT

AUTHORS: A.E.Gabany ) DATE: August 26, 1992

A.M. Hamrison (4)
) R. A. McDonie (2) STUDY#  100-SLW-4
*' SUPERVISORS: P.D. Gusrenstroom FILE NO: 39461

T. L. Dawson (3)

SUMMARY Two samples of propionaldehyde, for toxicity testing at Bushy Run

Research Center, were anslyzed by Good Laboratory Practice (GLP)
standards to mest EPA requireme-ts. Gas chromatography-mass specurometry (GC/MS) and nu-
clear magnetic resonance spectroscopy (NMR) techniques were independently used to confirm
the sample's identity. Sample purity, measured by capillary GC, is = 99.77% for the pre-study
sample and 99.42% for the post-study sample based on xrea percent. The slightly lower purity of
the post-study sample is due to the increase of propionic acid in the sample. All raw data,
docuraentation, records, protocols, sample and final reports are being retained.

INTRODUCTION Richard C. Wise, this study's sponsor, requested that the Bushy Run

Research Center test propionaldehyde for genetic toxicity. Such studies
must follow GLP standards established by the EPA that require they be conducted with authentic
materials whose identity and purity are verified enalytically. -

° A sample of propionaldchyde {100-SLW-6; lot # T-1258) was received 10/14/91 in a
clear glass borle from UCC&P, Texas City, TX for analytical characterization. This sample is 2
subsample of a larger quandty of propionaldehyde, (BRRC # $4.351B) tested a1 Bushy Run
Research Center. A GLP protocol deseribing the analytical characterization of the sample was
prepared (Appendix 1). The protocol called for stucrural identification by NMR and GC/MS
and for the capillary GC quantitative measurement of any impurities identified by GC/MS. The
post-study sample (100-SLW-6R; BRRC # 54-351B) was received on 22892,

Shown at right is the structure of
Propionaldehyde; its Chemical Absuacts CHiCH,CHO
Service _chisrry number (CAS #) is 123-38-6.

Propionaldehyde

DISCUSSION The data from the analyses are summarized below.

- NMR Analyses Proton and carbon NMR date were collected in the UCC&P NMR Skill
‘ Center using a General Elecrric GN-300NB l?‘)ccu'ometcr. The acquisition
. parameters sre show._. in the figures; for the JH NMR m, the pulses used correspond 17

= &3 fiip angles; the 13C flip angles were 30° the 13C(IK] (proton decoupled 13C) spectrum used

Waliz 16 mcdulation for 'H decoupling. The tra were not acquired under guantitative

conditions; the scquisition conditions were established to identfy the major component and to

- look for any substantal impurities, The sample was dissolved in deyterochloroform for analysis;

y PR temamethylsilane (TMS) was added to provide an internal chemical shift reference. The

KEY WORDS: RN=123-38-6.
RESEARCH AND DEVELOPMENT

| s - UNION CARBIDE CHEMICALS AND PLASTICS COMPANY INC.(UCC&P)
| . . * SOUTH CHARLESTON, WEST VIRGINIA
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and deuterochloroform were used as received.

Figure 1 shows the 'H NMR specours obuiined from the sample 100-SLW-6. The ob-
served chemical shifts, spin-spin coupling patterns, and relative intensitics are arﬁro iste for
propionaldehyciy The aldehydic proton appears as a wriplet st 9.78 ppm; the methyl hydrogens &s
a miplet at 1.0%'ppm; and the methylene hydrogens as a quariet of doublets at A48 ppm. The
minor peak 212,87 ppm is probably due tc residual protonated solvent. Several very ciinor peaks
are observed ;J:ut ave not been assigned; they probably include spinning side bands, 13C
satellices, and ‘ninor by-products.

: Figurt; 2 shows the 13C(1H] spectrum for the same sample. No unusual or unexpecied
resonances §:¢& seen; the three types of carbons present in propionsldehyde are seen: the carbonyl
2t 202.2 pprv., the methy! at 5.2 ppm, nd the methylene at 36.5 ppm. The triplet at 77 ppm is the

- deuterochloreform solvent, which was used as a secondary chemical shift reference.  Several
minor peaks are observed at 101.7, 27.0, 8.3, and 7.1 ppm, which could arise from expected
impurities such as the trimer. The NMR specera are totally consistent with the sample being
propionaldehyde which contains no major organic impurides.

GC/MS Analysis Electron ionizadan (El) and isobutane chemical ionization (Cl) mass

spectral data were collected in the UCC&P MS Skill Center using s
Finnigan TSQ-70 mass spectrometer interfaced 1o 8 Hewleu-Packard (HP) 5890 gas
chromatograph. The sample, 100-SLW-6, was analyzed by injecting 0.1 pL aliquots onto a
DB-1 capillary column held at 30°C for 4 minutes, and then programmed to 250°C at 8%/minute.
Figure 3 shows the EI total ion current chromatogram for the sample (scanned from m/z 10 10
m/z 31G in the EI mode, and m/z 60-360 in the CI mode). The chromatogram is annotated with
identifications based on the components' Ef and Cl spectra. The propionaldehyde trimers
identified by capillary GC were confirmed by GC/CI/MS only.

. Capillary GC A HP 5890 gas chromatograph equipped with a flame ionizaton detector
was used 10 analyze the sample. Aliquots (1 pL) were injected via
autoinjector with & 100:1 split ratio onto 8 DB-1 capillary column sterted a1 60°C and held for 4
minutes, then Lﬁrognmmcd 1o 250° a1 12°/minute (sce Figure 4 for the pre-study sample and
Figure 5 for the post-study sample). The averages of triplicate analyses are given below
(normalized chromatogram area percent). The slighty lower purity of the post-study sample is
due 10 the increase of propionic acid in the sample.

Componentname 100:SLW-6, -SLW-

: Propionaldehyde «99.77 =99.42
n Fropznol 0.01 0.02
. - 2-methyl butyraldehyde 0.02 0.02
h . valeraldehyde 0.06 0.02
, ’ propionic acid 0.07 0.37
propionaldehyde dimers 0.03 0.04
propionaldehyde trimers 0.01 0.04

all other impurides =0.03 ~0.07

CONCLUSION NMR daua and mass specral iz wtion data from the UCC&P

Skill Centers show that this sample is propionaldehyde. These in-
dependent methods satisfy the analytica) requirements for swructural identfication, as defined in
the saruple protocol. Sample purity, measured by capillary GC, is = 99.77% and 93.42%.
: " ARCHIVES All raw dau, records, protocols, um&lg and final repons are being
retsined 81 UCC&P’s South Chaslesion, WV, Technical Center as follows:
o raw data from GC, NMR and GC/MS studies are in 770-127 and 720-151, respectively:
o protocols, notebook and other records are to be kept in the GLP srchives;
¢ the r-rmainder of each sample is being kept in a locked GLP sample box in 770-333.

, . _‘ Final Repo-t, GLP Smudy # 100-SLW-4 | page2 of 10
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collecting the GC/MS daa, and Kathy Canterbury for coliecung the NMR data.

WOTEBOOK REFERENCE:  100-SLW< and related pages

Confidentiality No claim of confidentiality is made for any infermation contined in this

study as it peruains ‘o use by an government agency to which it is submit-
ted. This document, however, 13 proprictary to UCCAP and is confidential and trade secret
information in sll other counties and for all purposes other than those directly Telated 1o the
purposes of the reviewing agency. Information contained ‘n these studies should not be
reviewed, abstracted or used by persons other than the agency without the expresicd written
consent of UCCAP except as required 1o camy out SIANulory requirernents.

GLP Complisnte This study was conducied to fully comply with the foliowing GLP
sandards:  FDA, 21 CFR, Pant 56;
TSCA, 40 CFR, Pant 792;
FIFRA, 40 CFR, Pant 160

- AM% { \'} %zcn.

Alekander E. Gzbany, B. 5., ?‘udy Director

s .0 s
'uue-‘!tf’ (# M ?/,3/7 z
Arold M. Harrisoft, Ph. D., NMR Skill Center =~ date

L fnd e e Ko, r/n)ez

Richard A. McDonie, B. S. MS Skill Center

AEG/AMH/RAM
Daie S-udy initiated: 10714791
Manuscript date (Date Study commpleted):  August 13, 1992
Auachments: . 5 Figures;
Szmple Protocol;
QAU stzicment
Final Rep:m.. GLP Smdy # 100-SLW-4 - page 30f 10
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Figure 1 — 1H NMR Spectrum of 100-SLW-6 (Propionsldehyde)
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Figure 2 — 1'C NMR Spectrum of 100-SLW-§ (Propionaldehyde)
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Figure 3— Tapillary GC/MS RIC of 100-SLW-6 (Propionaldehyde)
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8
Figure 4 — Caplliary Gas Chromatogram of 100-SLW-6 (‘Propiomlé\ehyde)
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Figure § — Capillsry Gas Chromatogram of 100-SLW-6R (Propionaldehyde)
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APPENDIX 1 100.SLW-4 Protocol

PROTOCOL
i GOOD LABORATORY PRACTICE (GLP) STUDY

tite Propiooaldehyde

P Toxicology En;diuuhumym;nliwch‘ cggmmo

smdy naenber §OO-SLW4

SOLVENTS AND COATING MATERIALS DIVISION (SOVD)
Fponsar Usion Carbic Chemicals and Plasaes Company Inc. (UCCAP)
19 Oid Ridgetury Rosd,
Danbury, Coun 06817-0001

i ili UCCAP Technical Center.
wsing iy South Charleston, WV 25303 (Location 311}
Proposed Stming Dase: Moadsy, October 14, 1991

Propored Completion Date: December, 14,1991
Esumated Date of Final Report Junuary 14, 1952

Propionaldehyde !
N ‘11‘253.23185-1601 1; UCCAP, SCMD, Texas Ciry, Texus
CAS Regisoy No. . . .
Descripnon W;’F*-'whi::. noo-viscous liquid; suffocaring odot
P >
Health/Safety Stable; highly oxic. MSDS availsble upon request
Swrage Conditions  ambient condinoas, awsy from beat
R m\?mﬁ A ?ﬁ:b by : fn’l carbon-NMR.
. ificarion of idendty - A . .
- Verification of idendry by . An sazmpt will be made o idemify all impuri-
ties at the concentaton of 20.1 Wi %, .
- Quandasios of the idearified imynrinics by capillary GC

Lo ZC&.. tcfiafen
Denise L. ax EECwae ar
GLP Quality Asnurance Undt Hangwdmsm.
(QAU) Represcantive s , Spoasor

This pody will be crmed In eomplisnee with the following OLP sanderds: FDA, 21
Tch, 0

CFR. R , Pant 792; and FIFRA, 40 CFR. Past 160. All changes of as ap-
pwedm fowlwdummmm!mmuudmmﬁwbymmnm.m
and mainuined with the protocol, All raw data. and a sample of test subsrance from this

i resained 1 ion 311 for at least 10 years afier completion of the study. A com-
%?lvueb!‘inﬂ will be submitred 1o the Sponsor within one month after the letion of
the analyxis. The mwlhwwmQAUMvﬂlwadm ty asgur-
soce SAETent

Final Repon, GLP Study # 100-5SLW-4 page 9 of 10
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QAU STATEMENT

Quality Asnurance Unit Sﬁxdy Inspection Surpmary
‘Test Substance: PROP]bNALDEHYDE -
Study No.: 100-SLW-4
Sndy Director: AE. Gabany, B.S.
Lnspe=tioms Kot B o7 pOTed 1 b o e sl Aecior And srageent

the ¢ e indicated. It is the practice of this Qualiry Asstrance Unit t repart the resulis to
boil. the study direntor and management.

Inspeciion Daic QAU Repon Issyed
Dac Iype To Stwudy Director  To Management
Oct, 18, 1991 Protoco! Compliance Oct. 18, 1991 Oct. 18, 1991
Review
. , Feb. 10, 1992 Laboratory Compliance Feb. 10,1992 May, 1992
Review
Aug. 25, 1992 Finzal Repon Aug. 25, 1992 Aug 25,1992
Compliance Review

Denise L. Johnson| QAU Repn:sr.nuuve (Dw.)
Good Laboratory Practices/Quality Assurance

Final Report, GLP Study # 100-SLW-4 page 10 of 10
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Propionaldehyde: Combined Repeated-Exposure and Reproductive/
Developmental Toxicity Range-Finding Study in CD® Rats

T

/
.'; . Individual Maternal In-Life Data
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o LIST OF TABLES

Table 1 AbbreviationS..cucccessssseceaccasssseranisssnraascsnnssnnnss 49
Table 2 Incidence of Clinical Cbservations by Gestation Day......... 51
Table 3 Individual Gestational Body Weight (GramS)...eeeceecueeeeeee . -~ 53
Table 4 Individual Food Consumed Furing Gestation {Grams/Animal/Day; 58
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TABLE L
e PROFICONALDEHYDE: COMBINED REFEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IN CD? RATS

ABEREVIATIONS
INDIVIDUAL MATERNAL IN-LIFE DATA

Abbreviations for the locations of clinical signs appear in pirentheses next te the clinical
signs in the following tables. The aumber included with the abbreviation is the number of times
that cl nical sign for that locatior was entered into the computer for that apimal during the
course of the study. The following is a List of three letter abbreviations for locations of
clinlcal signs that may appear in this appendix,

ABD ABDOMEN LHL LEG-HIND-LETT
ANS ANUS LHR LEG-HIND-RIGHT
AXB AXILLA-BOTH LNS LOCATION NOT SPECIFIED
AXL AXILLA-LEFT MTH MOUTH
AXR AXILLA~RIGHT MUL MULTIPLE AREAS,NOS™
BCK BACK NCK NECK
EDY ENTIRE BODY NSE NOSE
CHS CHEST PAL PAWS-ALL
EAB EAR-BOTH PFB PAW-FORE-BOTH
EAL EAR-LEFT PFL PAW-FORE~LEFT
EAR EAR-RIGHT PFR PAW-FORE-RIGHT
ELB EYELID~BOTH PHP PAW-HIND-BOTH
i ELL EYELID-LEFT PHL PAW-HIND-LEFT
. B ELR EYELID-RIGHT PHR PAW-HIND-RIGHT
EYB EYE-BOTH PNS PENIS
EYL EYE-LEFT SCR SCROTUM
EYR EYE-RIGHT $pB SIDE-BOTH
FAC EACE SDL SIDE-LEFT o
GEN GENITAL SDR SIDE-RIGHT -
HED HEAD SHB SHOULDER-BOTH
HPB HIP-BOTH SHL SHOULDER-LEFT
HPL HIP-LEFT SHR SHOULDER-RIGHT
HPR HIP-AIGHT TAL TAIL
INB INGUINAL-BOTH TEEL TEETH
INL INGUINAL~-LEFT TRA TREATMENT AR’
INR INGUINAL-RIGHT TSB TESTIS=! rif<_
LAL LEGS-ALL TSL TESTIS-LEFT
LFB LEG-FORE-BOTH TSR TESTIS-RIGHT [
LPL LEG-FORE-LEFT VAG VAGINA )
LFR LEG-FORE-RIGHT *NOS NOT OTHE (SE SPECIFIED

LEB LPG-HIND=-BOTH
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TABLE 1 (Continued)
PROPIONALDEHTDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IN CD® RATS
ABEBREVIATIONS

INDIVIDUAL MATERNAL IN-LIFE DATA

The following is a list of abbreviations or words that may appear in this appendix $n refercnce
to individual food consumption values.

/s = indicates that the animal was removed from the consumption period due to spillage.
/e = Indicates that the animal was removed from the consumption period dus to excreta in the
feeder
/o = indicates that the animal was removed from the consumi. .ton period for reasons specified
I in the raw data.

r/dead = indicates that the animal was removed from the consumption period bacause It died or was
sacrificed during the period in which this abbreviation appesrs.

dead = indicates that the animal died prior to the pariod in which this wecrd appeats.

sacr = Indicates that the animal was a scheduled sacrifice prior to the peried in which this
abbreviation appears.

. a = Combined intgrval value removed due to removal of at least one individual interval value
{see individual interval footnotes;},
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Propionaldchyde: Combined Repeated-Exposure and Reproductive/
Developmental Toxicity Range-Finding Study in CD?® Rats

. Individual Matérnal Necropsy and Laparotomy Data
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. LIST OF TABLES

Table 1 Individual Maternal Necropsy Observationg..c..ccceceronscces €5
‘Table 2 Individual Maternal Organ ¥Weights and Net

Body Weight (GrAMS)....ccesevssnrevssonssacsvsssnnasnsssns 75
Table 3 Individual Gestational PArameterS......scseeececsssccacarsons 80
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- TABLE 1
* 7 PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
. DEVELOPMENTAL TOKICITY RANGE-FINDING STUDY IN Co0® RATS
NECROPSY PRUTOCOL

FEMALES -

The following tissues vere examined at necropsy with no significant lesions observed unless
specified on individual animal page:

ADIPOSE TISSUE PERITONEAL CAV THORACIC CAV PERICARDIAL CAV ESOPHAGUS

STOMACH STCHACH GTAND STOMACH NON-GL LIVER PANCREAS .
INTESTINES ADRENAL GL SPLEEN DIAPHRAGH OVARIES fﬂ
CORPORA . LUTEA ovIDUCT UTERUS CERVIX VAGINA L
VULVA AMNIOTIC SACS PLACENTAS NOSE/TURBINATES LARYNX i
TRACHEA TRACH/BRONC BIF LUNGS KIDNEYS URETER ‘}

URINARY BLADDER

& s The following organs were weighed at necropsy:

LIVER JTERUS -

: . 03/12/93 Page 312 of 366
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TABLE 1
COMBINED REFEATED-EXPOSURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IN cD® RaTS

INDIVIDUAL MATERNAL NECROPSY QRSERVATIONS

ANIMAL 25172 12-NOV~91
TYPE OF DEATH: SCHEDULED SACRIFICE

ANTHAL 25169 12-KQV-91
TYPE OF DEATH: SCHEDULED SACRIFICE

AMTHMAL 25171 12-~NOV-91
TYPE OF DEATH: SCHEDULED SACRIFICE

ANIMAL 25160 12-NOV-91
TYPE OF DEATH: SCHEDULED SACRIFICE

ANTMAL 25157 13-NOV-91
TYPE OF DEATH: SCHEDULED SACRIFICE

ANIMAL 25163 131-NOV-91
TYPE OF DEATH: SCHEDULED SACRIFICE

LUNGS
GROSS: COLOR CHANGE
DARK RED AREAS , ALL LOEES
KIDNEYS
GROSS: HYDRONEPHROSIS

SILATERAL
MICRO: N OT EXAMINED

LUNGS
GROSS: COLOR CHANGE
DARK RED AREAS , ALL LOEES
MICRO: NOT EXAMINED

UTERUS
GROSS: CONTENTS - COAGULATED BLOOD
SURROUNDING I[MPLANTS ¢1,#2,#3 AND #4
LUNGS
GROSS: COLQR CHANGE

SOLID DARK RED , ALL LOBES
MICRG: N OT EXAMINETD

GROSS: EXAMINED - NG SIGNIFICANT LESIONS i
MICRO:t NOT EXAMINED !

OYVARIES
GROSS: CYST
LEFT , CLEARR FLUID FILLED
LUNGS
GROSS: COLOR CHANGE

DARK RED , SOLID , ALL LOBES
MICRO: N OT EXAMINED

LUNGS
GROSS: COLOR CHANGE
DARK RED AREAS , ALL LOEES
MICRO: NOT EXAMHINED

Ses necropsy protocol page for 1ist of tissues axamined grossly and for explanation of grades,

03/12/93
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THELE L
PROPIONALDEHYDE: CUMBINED REPEATED-EYPOSURE AND REFRODUCTIVE/
° DEVELQPMENTAL TOXIZITY RANGE-ZINDING STUDY IN cp® RATS

INDIVIDUAL MATERNAL NECROUPSY OBSERVATIONS

GROUP: 0 PPH FEMALE
ANTMAL 25149 14-HOV-91
TYPE QF DEATH: SCHEDULED SACRIFICE
LUNGS
. GROSS: COLOR CHANGE
sr DARK RED ARFAS , ALL LOBES

MICRO: H QT EXAMINED

'

See necropsy protocol page fc; 1List of tissues examined grossly and for explaration of grades.

T
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TAELE 1
PROPIONALDEHYDE: COMBINED REPEATER-EYPOSURE AND REPROCUCTIVE/
. CEVELOPMENTAL TOXICITY RANGE-EINDING STUDY IB CD® RATS
. INDIVIDUAL MATERNAL NECROPSY OESERVATIONS
- GROUP: 506 PPM FEMALE
ANTMAL 25152 12-HOV=-91
TYPE OF DEATH: SCHEDULED SACRIPICE
LUNGS
GROSSt COLGR CHANGE

DARK RED AREAS , ALL LOBES
MICEQ: H O T EXAMIHNED

ANTMAL 25179 L2-HOV-91
TYPE OF DEATH: SCHEDULED SARCRIFICE
LUNGS
GROSS: COLOR CHANGE
DARK RED> AREAS , ALL LQBES
MICRO: N QT EXAMINED

ANTMAL 25180 12-HQV-91
TYPE OF DEATH: SCHEDULED SACRIFICE
LUNGS
GROSS: COLOR CHANGE
SOLID DARK RED , ALL LOBES
MICRO: NG T EXAMINED

ANTMAL 25155 12-HQV-91
TYPE OF DEATH: SCHEDULED SACRIFICE

‘ ANIMAL 25140 13-MQV-9t

TYPE OF DEATH: SCHEDULED SACRIFICE

GROSS: EXARMINED - NO SIGNIFICANT LESIONS
MICRO: HOT EXAMINERD

OVARIES
GROSS: cYsr
RIGHT , CLEAR FLUID FILLED
LUNGS
GROSS; COLOR CHANGE
N DARK RED AREAS , ALL LOBES

MICRO: N O T EXAMINED -

ANTMAL 25144 13-NOV-9L
TYPE OF DEATH: SCHEDULED SACRIFICE
LUNGE :
GROSS; COLOR CHANGE
DARK RED , SZLID , ALL LCBES
MICRO; HOT - EXAMIMNED

AMDOL 25129 l4-NOV-9L

TYPE OF DEATH: SCHEDULED SACRIFICE
GROSS: EXAMINED ~ NO SIGNIFICANT LESIQNS
MICRO: NOT EXAMINED

See necropsy protocol page for list of tissues examined grossly and for explanation of grades,

1y
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GEVELGPMENTAL TOXICITY RANGE-FINDING STUDY IN cD® RATS

INDIVIDUAL MATERNAL MECROPSY OESERVATIONS

GROUP: 1000 PPH PEMALE

ANIMAL 25156 12-HQV-91
TYPE OF DBATH: SCHEDULED SACRIFPICE

ANIMAL 25138 12-NOV-91

TYPE OF DEATH: SCHEDULED SACRIFICE
=

ANTHAL 25137 12-NOV-91

TYPE OF DEATH: SCHEDULED SACRIFICE

ANTMAL 25134 13-HOV-91
TYPE OF DEATH: SCHEDULED SACRIFICE

ANIMAL 25158 13-KOV-91
TYPE OF DEATH: SCHEDULED SACRIFICE

ANTMAL, 25132 13-BOV-91
TYPE OF DEATH: SCHEDULED SACRIFICE

2512 14-BQY-91 . -

ANIMAL 5127
TYPE OF DEATH: smuznm.m ‘SACRIFICE

03/12/93

LUNGS

GRGSS:
MICRO: N O T
LUNGS

GROSS:
MICRO: N O T
LUNGS

GROS5S:
MICRO: N O T
OYARRIES

GROSS:
LUNGS

GROSS:
HICRO: N QT
LUNGS

GROSS:
MICRO: N OT
LUHNGS

GROSSs

MICRO: HOT

COLOR CHAHGE
DARK RED , ALL LOEES
EXAMMIMNED

POCUS OR FOCI
FEW BLACK , ALL LOBES
EXAMIKNED

COLOR CHANGE
DARK. RED AREAS , ALL LQBES
EXAHINED -

cYsT
LEFT , CLE&R PLUID PILLED

COLOR CHANGE
DARK RED AREAS , ALL LOEES
EXAMINED

COLOR CHANGE
DARK RED AREAS , ALL LOBES
EXAHKINED

COLOR CHANGE
DARK RED AREAS ,ALL LOBES

EXAMINED

COLOR CHANGE
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TARBLE 1
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
Q DEVELOPMENTAL TOXICITY RANGE-FINDIBRG STUDY 1IN co® mats
INDIVIDUAL MATERMAL MECROPSY OBSERVATICHS

GROQUP: 1000 PPH FEMALE

ANTMAL 25127 (CONTINUED)

DARK RED AREARS , ALL LOBES
HMICRO: N O T EXAMINED

- See necropsy protocol pege for lList of tissues examined grossly and for explanation of grades.

By
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TABLE 1
COMEINED REPEATED-EXPISURE AND REPRODUCTIVE/

DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IR co® RaTS
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INDIVIDUAL MATERNAL NECROPSY OBSERVATIONS

GROUF: 1500 PPM FEMALE

ANIMAL 25162 12-HQV=91
TYPE OF DEATH: SCHEDULED SACRIFICE

ANTHAL 25177 12-NOV-9L
TYPE OF DEATH: SCHEDULED SACRIFICE

AMIMAL 25165 12z-NOV-91

_ TYPE OF DEATH: SCHEDULED SACRIFICE

AMIMAL 25168 13-HOV=91

TYPE OF DEATH:; SCHEDULED SACRIFICE

h
1

ANTMAL 25176 13-NOV-91
TYPE OF DEATH: SCHEDULED SACRIFICE

ANTMAL 25136 13-N0Y-91
TYPE OF DEATH: SCHEDULED SACRIFICE

LUNGS
GROSS:

MICRO: N OT

LUNGS
GROSSs

MICRO: N QT

UTERUS
GROSS:

LUNGS
GRQSS:

MICRO: NOT

LUNGS
GROSS:

MICRO: N OT

LUNGS
GRASS

MICRO: N OT

LIVER
GROSS:

UTERUS
‘GROSS:

LUNGS
GROSS:

LINGS

COLOR CHARNGE
DARFK. HED AREAS , ALL LOBES
EXAMINED

COLOR CHANGE
DARK RED ARERS ,
EXAHMINED

ALL LOBES

HO IMPLANTS IN CONE HORN
LEPT , NO APPARENT BLOCKAGE

COLOR CHANGE
DARK. RED AREAS , ALL LOEBES
EXAMINED

COLOR CHANGE
DARK RED AREAS , ALL LOBES
EXAMINED

COLOR CHANGE
DARK RED AREAS
EXAHMINED

. ALL LOBES

COLOR CHANGE
DARK BROWN AREAS , RIGHT AND LEFT
MEDIAN LOBES

CONTAINS BLOOD (BY HEMASTIX}
RIGHT HORN

COLOR CHANGE :
DARK RED AREAS , ALL LOBES

See nacropsy protocol page for list of tissues examined grossly and for explanation ot‘qzadls.
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TABLE L
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSHRE AND REPRODUCTIVE/
‘ DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IN co® RATS
INDIVIDUAL MATERMNAL WECROPSY OBSERVATIONS

CROUP: 1500 PPM FEHALE

AMIMAL 25136 (CONTINUED}

GROSS: POCUS OR FOCI
FEW BRUWN , RIGHT DIAPHRAGMATIC LOBE
MICRO: N O T EXAMINED

AMTMAL 25130 14-HOV-91
TYPE OF DEATH: SCHEDULED SACRIFICE
LUNGS
GROSS: COLOR CHANGE

. DARK RED AKEAS , ALL LGBES
MICRO: N O T EXAMINED

Ses necropsy protocol page for iList of tissues exsmined grossly and for sxplanation of grades.

: 03/12/93 o Page 319 of 366

5 n
)y oW




PROPIONALDEHYDE!

TABLE L

BRRC Report 9LU0086
Appendix ¢

Page 73

Attachment 3

COMBINED REPEATED-EXPOSURE AND REPAODUCTIVE/
DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IN cp® mrats

INDIVIDUAL MATERNAL NECROPSY OBSERVATIONS

GROUP: 2500 PPH FEMALE

ANIMAL 25164 12-LQV-91
TYPE OF DEATH: SCHEDULED SACRIFICE

ANTMAL 25167 12-KOV-91
TYPE OF DEATH: SCHEDULED SACRIPICE

ANMIMAL 25143 12-1Q7=-91
TYPE OF DEATH: SCHEDULED SACRIFICE

AMTHAL 25154 13-NOV~91
TYPE OF DEATH: SCHEDULED SACRIFICE

ANTMAL 25151 13-HOV-91
TYPE OF DEATH: SCHEDULED SACRIFICE

ANMTHAL 25128 13-HOV-91
TYPE OF DEATH: SCHEDULED SACRIFICE

ANTMAL 25159 14-HOV-91
TYPE OF DEATH: SCHEDULED SACRIPICE

Sae necropsy protocol page for list of tisaues examined grosaly and for explanation of

03/12/93

LUKGS
GROSS:

MICRO: R OT

GROSS:

MICRO: N O T

UTERUS
GROSS:

LUKNGS
GROSS:

MICRO: N O T

LUNGS
GROSS:

MICRO: N OT

LUNGS
CROSS:

HICRO: NOT

UTERUS
GROSS:

LUNGS
GROSS:

MICRO: HOT

LUNGS
CROSS:

EXAMINED

COLOR CHANGE
DARK RED AREAS ,
EXAMINED

ALL LOBES

- NG SIGNIFICANT LESIOQNS
EXAMINED

CONTENTS = COAGULATED ELOQD
EOTH HORNS

COLOR CHAMNCE
DARK RED AREAS , ALL LOBES
EXAMINETD

COLOR CHANGE
DARZ RED AREAS ,
EXAMINED

ALL LOBES

COLOR CHANGE
DARK RED AREAS ,ALL LOBES
EXAMINED

CONTENTS - COAGULATED BLOOD
RIGHT

COLOR CHANGE

DARK. RED AREAS , ALL LOBES
EXAHIMNED

COLOR CHANGE

grades.
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TABLE 1
PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
. DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IR cp?® RaTs

INDIVIDUAL MATERNAL NECROPSY OBSERVATIONS

GROUP: 2500 PPM FEMALE

ANIMAL 25159 (CONTINUED)

DARK RED AREAS , ALL LOBES
LUNGS

GROSS: FOCUS OR FOCI
FEw BLACK , ALL LOBES
MICRO: KOT EXAKINED

See necropsy protocol page for list of tlissues examined grossly and fnr explanation of grades.
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Propicnaldehyde: Combined Repeated-Exposure and Reproductive/
Developmental Toxicity Range-Finding Study in CD*® Rats

Incidence of Malformations and variations by Individual Fetuses
and Litters (Including Individual Fetal Body Weights)
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PROPTONALDEHIDE: COMEINED REPEATED-EXPOSURE AND REPRCODUCTIVE/

. DEVELOPHENTAL TOXICITY RANGE-PINDING STUDY IN CD® RATS
INDIVIDUAL EETAL ZXTERNAL OBSERVATIONS AT TIME OF LAPAROTOMY
0 PPM
FEMALE IMPLANT SEX WEIGHT(G) PINDING
25172 L1 LPs L 4 5.415 HO REMARKABLE OBSERVATIONS
2 LEs 2 M 5.155 HO REMARRABLE OBSERVATIONS
ILe 2 M 5.189 NQ REMARIABLE OBSERVATIONS
4 LF 4 M 5.704 HO REMARKAELE OESERVATIONS
S LF8 S M 5.279 NO REMAREAELE OBSERVATIGHS
6 LP4 6 F 5.447 HO REMAREABLE OBSERVATIOHS
7 L8 7 M 5.123 HO REMARKABLE, OBSERVATIONS
B LF 8 M §.330 NO REMARKABLE OESERYATIOMS
9 Lre 9 ¥ 5.160 NO REMARXABLE OBSERVATIONS
10 LF#10 M 5.550 NO REMARKABLE OBSERVATIONS
CERVIX POSITION
11 rreil Y 5.75% O REMARKAELE OBSERVATIONS
12 LP#l12 ? 5.570 HO REMARKABLE OBSERVATIONS
13 Lrgl3 r 5,.0L8 HO REMARKABLE QBSERVATIONS
14 LF§L4 M 5.850 KO PEMARKABLE OBSERVATIOHS
15 LPILS r 4.595 6O REMARMAELE CESERVATIONS
25171 L LPs L M 5.414 NGO REMARXABLE OBSERVATIONS
2 LP# 2 H 5.737 HO REMARKRBLE QBRSERVATIONS
3 LP# 3 M 5.677 HO REMARXAELE OBSERVATICHS
4 LE4 4 H 5,529 HO REMARKABLE OBSERVATIONS
5 LF1 % ¥ 5.033 HO REMARKABLE OBSERVATIONS
6 LFE & M 5,484 NO REMAREKABLE OBESERVATIONS
- 7 LPe 7 M 5.552 1O REMARKABLE OBSERVATIONS
CERVIX POSITICH
8 EARLY (W/PLACENTAL TISSUE)
9 LP¢ B M 5.280 3O REMARKABLE OBSERVATIOHS
10 LF$ 9 M 5.358 30 REMARYABLE OESERVATIONS
11 LP#L0 H 5.325 30 REMARMAELE OBSERVATIOHS
12 LP#Ll F 4,864 HO REMARKABLE OBSERVATIONS
13 LF#L2 M 5,386 HO REMARKABLE OESERVATIONS
14 LF#L3 4 5,229 HO REMAREAELE OESERVATIONS
15 LENL4 M 5.377 NQ REMARKABLE OBSERVATIONS
16 LEF#LS F 5,138 V ECCHYMOSIS - EXTREMITIES
RIGHT HIND PAW
17 LP#L6 4 4.844 NO REMARKAELE OBSERVATIONS
25160 L LP# L M 4,738 HO REMAR¥ABLE OBSERYATIONS
2 LE¢ 2 o 5,071 HO REMARKABLE OBSERVATIONS
I LPE 3 r 5.067 HO REMARKAELE OBSERVATIONS
4 LPF 4 r 4,690 HQO REMARKAELE OBSERVATIOHS
5 LF# S M. 5,397 4O REMARFAELE OBSERVATIONS
6 LPY 6 4 5,441 NO REMARKABLE OBSERYVATIONS
7 LF8 7 r 4.658 KO REMARKABLE OBSERVATIONS
CERVIX POSITION
8 BARLY (W/PLACENTAL TISSUE)
9 LPe B M 5,599 HO REMARFABLE OBSERVATIONS
10 EARLY (W/PLACENTAL TISGUE)
11 LPy 9 M 5,642 HO REMARKABLE OBSERVATIONS
12 LP#LO r 5.215 NO REMARKAELE OBSERVATIONS
19 LP#LL r 5,411 HO REMARKABLE OBSERVATIONS
14 LP§L2 » 5,340 O REMARKABLE OBSERVATIONS
- 25157 L LFe l g 5.397 HO REMAREABLE OBSERVATIONS
; 2 Lrs 2 4 5.577 NO REMARYAELE OBSERVATIONS
3Lr8 ) 4 5,838 NO REMARKABLE OBSERVATIONS
41Le 4 F 4 5,435 NO REMARKABLE OBSERVATIONS
5 LE§ 5 P 5,314 HO REMARKABLE OESERVATIONS
6 LF§ 6 M 5,536 HO RZMARKABLE OBSERVATIONS
- ' 1 LP8 7 r 5,083 %O REMARKABLE OBSERVATIONS
8 LFS B 4 §.373 V ECCHYMOSIS - TRUNK .

BETWEEN SCAPULAE

N CERVIX POSITION ) ‘
/ H-HALPORMATION, V-VARIATION, LP#§- LIVE PETUS NUMBER
SEX: M-MALP, FP~FEMALE, U~ UNABLE TO DETERMINE SEX

[y
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PROPIGNALDEHIDE: COMBINED RLPEATED-EXPOSURE AND REPRODUCTIVE/
. DEVELOPHMENTAL TOXICITY RANGE-PINDING STUDY IN CD® RATS

INDIVIDUAL FETAL EXTERNAL IOBSER'IATIOHS AT TIME OF LAPAROTOMY

0 PPM
FEMALE IMPLANT SEX WERIGHT(G) FINDING

25187 9 LFs 9 r 5.494 NO REMARMABLE OBSERVATIONS
10 LP§LO H §.806 NO FEMARKAELE OBSERVATICHS
11 LFell  F 5.380  NO REMARKAELE OBSERVATIGUS
12 LFOL2 ¥ 5.713  NQ REMARKABLE OBSERVATIONS
13 LFsll H 5.910 KO REMARKABLE OBSERVATIONS
14 LPeL4 P 5.273 KO REMARKAELE OBSERVATIONS
15 LE#LS M 5.609  NO REMARKABLE QESERVATIONS

25163 1 LFs 1 ¥ 5.157 KO HEMARVABLE OBSERYATIQNS

2LPE 2 F 4.71¢  NO REMARKABLE OESERVATIONS
lLes 3 H 5.305 HO PEMARKAELE OBSERVATIONS
ALEp & H 5.48L KO REMAHLABLE OBSERVATIONS
sSLEY S F 5.059 ¥ ECCHIMOSIS - TRUNK
BETWEEN SCAPULAE
6 LF8 6 [} 5.196 HOQ REMARXAELE QBSERVATIONS
TLEN T M 4.798  NO REMRRXABLE OBSEPYATIONS
g8 LPs & F 5.059 BO REMARXAELE OBSERVATIONS
CERVIX POSITION
9LFI Y M §.119 V ECCHYMOSIS - TRUNK
EETWEEN SCAPULAE
10 LE#l0 M 4.934  HO REMARKAELE OBSERVATIONS
11 Leell P 4,873 L0 REMARXAELE OBSERVATIONS
12 LF¢l2 L 5.36} HO REMARZABLE QBSERVATICHS
13 LFsll M 5,127  NO REMRRKABLE OBSERVATIONS
- 14 LFreL4 4 5.060 %O REMARVAELE OESERVATIONS
15 LP4lS P 4.947  HO HEMARKABLE QBSERVATIONS
25149 L iPe ! P 5,147  NO REMARKAELE OBSERVATIONS
2 LP% 2 P 5.274 V ECCHYMOSIS ~ TRUNK
EETHEEYN SCAPULAE
31re 3 K 5.625 NG FEMARVAELE OBSERVATIONS
T {IE T 4 $.534  HO REMARKABLE OESERVATIONS
5188 5 F 5,946 1O REMARYABLE OBSERVATIONS
6 L4 6 H 5.690 O REMARKABLE OBSERVATIONS
TLPs 7 P 5,219  HO REMARKAELE OBSERVATIONS
CERVIX POSITION
B LPs 8 P 5.289 NO REMARKASLE OBSERVATIONS
9LEF 9 M 5.236 %O REMARVAELE OBSERVATIONS
10 LE§LO P 5,314  NO REMARKAELE OBSERVATIOMS
11 LPell P $.123  NO REMARYABLE OBSERVATIONS
12 Lrel2  F 5.446 MO REMARKABLE OBESERVATIOHS
13 LEel3 M 5.108 %O REMARXAELE OBSERVATIONS
14 Lyeld P 5.431  HO REMARKABLE OESERVATIONS

M-HALFORMATION, V-VARIATION, LF#- LIVE FETU3S NUMEER
SEL: M-MALE, P-PEMALE, U- UNAELE TO DETERMINE SEX .
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Attaci:ment 4

PROPIONALDEHYDE: <OMBINEG REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPHENTAL TOXICITY RAMGE-FINDING STUDY IN cp® Rars

INDIVIDUAL FETAL EXTERMAL OBSERVATIONS AT TIME OF LAPAROTOMI

<00 PPH
IMPLANT SEX WEIGHT(G) FINDI:

LPs
L2y
LFY
Lry
LP$
LRy
vIX
LPY
LPy
LEY

10 LP§10

11 LEgll

12 LP12

13 LFe13

5.226 HO REMARKABLE OBSERVATIONS
5.522 NO REMARFABLE OBSERVATIQNS
S.146 NO REMARKABLE OBSERVATIONS
$.375 NO PEMARFABLE OBSERVATIONS
5.508 NO REMARKABLE OBSERYATIONS
5.522 NO REMARFABLE OBSERVATIONS

L]
[
)
o
=

HMMEIRTNYE ENNNMYNSXENNIN

4.807 HO HEMARFABLE QESERVATIONS
5.259 NO REMAFYABLE OQBSERVATIQNS
5.236 HO REMARFABLE OBSERVATIONS
£.541 KO REMARYABLE CESERVATIONS
5.265 NO REMARKAELE OBSERVATIONS
4.622 HO REMARFAELE OBSERVATIONS
4.97% NO REMARKAELE OBSERVATIONS

@mﬂgmthNl‘

LPs
LFs
LF¢

1 $.071 HNO PEMARFABLE OBSERVATIONS
2

2

4 LF}

5

6

7

4,890 O REMARYAELE QOBSERVATIONS
4.956 NO REMARFABLE OBSERVATIONS
5.205 HO REMARFABLE QBSERVATIQNS
4.721 HO REMARKAELE QEZSERVATIONS
5.099 NO REMARYABLE QESERVATIONS
5.208 HO REMARYXABLE OESERVATIONS

LPs
LPy
LF¢
CERVIX
LPg
LFs
LFsl0
LFell
LPeL2
LE313
LF#14

w
Y
e ]
[s]
=

5.666 HO REMARYABLE OBSERVATIONS
5.352 NO PEMARKABLE OBSERVATIONS
5,216 NO REMARFABLE OBSERVATIOHNS
4.970 NO PEMARFKABLE OBSERVATIQMNS
5,035 HO REMARKABLE OBSERYVATIONS
5.107 NO REMAR¥ABLE OBSERVATICHS
£,293 NO RPVARYAPLE OBSERVATIONS
LF¢ §.901 Vv ECCHYMOSIS - EXTREMITIES
LEFT HIND PAW

4,748 HO REMARKABLE CBSERVATIQNS
4,734 NO REMARFABLE OBSERVATIONS
4,761 REMARKABLE OBSERVATIONS
5,225 REMARKABLE OBSERVATIONS
4.913 REMARKABLE OBSERVATIONS '

LEs
LFs
LFs
LPs
Lre
CERVIX
Lry
Lry
Lr¢
LFylo
Lrsll
LF#12
LFP#13
LPelé
LF#l5

=
0

5.048
4.76%
£.513
4.918
4,849
4.894
5.175
4.78L
4.176

REMARKABLE OBSERVATIONS
REMARKABELE OESERVATIONS
REMARFABELE OBSERVATIOHS
REMARRABLE OBSERVATIC'S
REMARKAELE QBSERVATIONS
REMARFABLE OBSERVATIONS
REMARKABLE OBSERVATIONS

OBSERVATIONS

OBSERVATIONS

5.840
5.315
5.198
5.419
5.545

5.463 REMARKAELE OBSERVATIOHS

5,406 Vv ECCHYMOSIS - TRUNK
EETWEEN BCAPULAE

5.132 NO REMARKAELE OBSERVATIONS
EARLY (W/PLACENTAL TISSUE)

5.404 BO REMARKABLE QBSERVATIONS

5,295 BO REMARKAZLE OBSERVATIOHS

4.784 O REMAREABLE OBSERVATIONS

Lrs
Ly
LPy
Lry
LF¢
CERVIX
6 LF§
7 LZ¢

CESERVATICHS
OBSERVATIONS
OBSERVATIONS
QESERAYATIONS
OBSERVATIONS

¥ 5BBE5 558383588 &5

-] \IC\BUQUNP
q
8

8 Lre
9

10 Lrg 9
11 P10
12 Lre)l

H
H
M
F
H
¥
K
[
4
M
?>
M
M
ITION
K
||
H
H
r
| 4
M
]
r
¥
4
1 4
r
. 4
I
H
H
4
“
r
r

H-YALFORMATION, V-VARIATION, LFP§- LIVE FETUS NUMBER
BEX: M-MALE, P-FEMALE, U- UNABLE TO DETERMIMNE SEX
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Attachmant 4

PROPIONALDCEKYDE: COMBINED REPEATED~EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IN co® FATS

INDIVIDUAL PETAL EXTERMAL OESERVATIOAS AT TIME OF LAPAROTOKY

500 PPH
FEMALE IMPLANT SBEX WEIGHT(G) FINDING

25155 13 LF#l2
14 LP#L]
15 LF#ld
16 LZ#LS

4.797 NO REMARKABLE OBSERV-TIONS
5.731 %O REMARFABLE OBSER\ TICHS
5.701 NO REMARFABLE OBSERVATIONS
5.208 HO REMARKABLE OBSERVATICNS

R

LFY
LF}
LE#
LF¥
LF#
LFs
LE#
LP#
LFy 2
CERVIX POSITION
10 LPsLO
11 LFsLL

4.792 HQ REMARRABLE OBSERVATIONS
5.362 O REMARKABLE OBSERVATIONS
4.714 NC REMARKABLE OBSERVATIONS
5.712 NO REMARRABLE OBSERVATIONS
5.427 NQ REMARXABLE OBSERVATIONS
4.913 KO REMARKABLE O3SERVATIONS
4.788 NO REMARKABLE OBSERVATIONS
5.018 NO REMARKABLE OHSERVATIONS
5.059 NO REMARKABLE OBSERVATIONS

XENMNXIXINY X

5.649 KO REMARXAELE OBSERVATIONS

5.145 V ECCHYMOSIS - TRUNK
BETWEEN SCAPULAE

5.504 NO REMARKABLE OBSERVATIONS

2.43% NO REMAR¥ABLE OBSERVATIONS

5.234 NO REMARKABLE OBSERVATIONS

12 LFsl2
13 LPsl1d
14 LFPsl4

LFP#
LF#

1 5.324 O REMARKABLE OBSERVATIONS
2
LF$ 3
4
P

5.587 HO REMARKABLE OBSERVATIGNS
5.039 HO REMARKABLE OBSERVATIONS
5.298 HO REMARKAELE OBSERVATIONS

TWMXM NIXX XX

LF#
CERVIX
LFs S
LPY €
LPe 7
]
9
1]

QSITION

4.674 NG REMARKABLE OBSERVATIONS
4.732 NO REMARKABLE OBSERVATIONS
4.724 NO REMARFKABLE OBSERVATIONS
5.214 30 REMARKABLE OBSERVATIONS
5.307 HQ REMARFABLE OBSERVATYIONS
5.419 HO REMARKABLE OBSERVATIONS

EARQLY(W/PLACENTAL TISSUE)

5.475 ¥NQ REMARKAELZ OBSERVATIONS
3.891 340 REMARKAELE OBSERVATIONS

wmn

LF#
LE»
LF#l

LP§ll
LPIL2

LFY

2 LE}
LF¢#
LF#
LE#
LE#
CERVIX
LE#
LFs

5.06C NO REMARXABLE OBSERVATIONS
4.955 %0 REMARKASLE OBSERVATIONS
5.117 HO REMARKABLE OBSERVATIONS
4.825 HO REMARKABLE OBSERVATIONS
4.565 MO EEMARYABLE OBSERVATICHNS
5.140 MO REMARKABLE OBSERVATIONS

(2]
H
vl
XXNMEXWMX :"ré!'!'ﬂ:!u M XEwWh

5.078 KO REMARKAELE OBSERVATIONS
4.944 V ECCHYMOSIS — TRUNK
BETWEEX SCAPULAE
4.956 BO REMARXABLE OBSERVATIONS
4.996 1O REMARKABLE OBSEZRAVATIONS
4.703 ¥O REMARKAELE OBSERVATIONS
5.013 B0 REMARFAELE OBSERVATIOUS
4.99% HO REMARRABLE OESERVATIONS
4.812 NO REMARKABLE OBSERVATIONS
4.704 V ECCHYWOSIS ~ TRUNK
EETWEEN SCAPULAE

LP¢ 9
LFsLO
LrpLl
LP#Ll2
LEL3
AL )R
LF$LS

H-MALFORMATION, V-VARIATION, LP§- LIVE PETUE NKUMEER
SEX: M-MALE, P-FEMALE, U- UHAELE TO DETERMINE SEX

‘
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Attachrant 4

PROPIONALDBHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
. DEVELOPHMENTAL TOXICITY RANGE-FINDING STUDY IN CD® RATS

INMDIVIDUAL FETAL EXTERNMAL QBSERVATIONS AT TIME OF LAPAROTOMT

1000 PPH
FEMALE IMPLANT SEX WEIGHT(G) FINDING

25138 1 LFs 1 M 4.855 NO REMARKABLE OBSERVATIONS
2 LF$ 2 H 4.881 NO REMARKABLE OBSERVATIONS
3LF$ 3 F 4.676 NG REMARKABLE QBSERVATIONS
4 LFs 4 H 4.977 NO REMARKAELE OBSERVATIONS
S LF# 5 F 4,411 NO REMARFRAELE OBSERVAIIONS
6 LFs & F 3.990 10 REMARKABLE OBSERVATIONS

CERVIX POSITION
T e 7 H 4,455 N0 REMAREABLE OBSERVATIONS
8 LP# B F 4.193 NO REMARKABLE OBSERVATIONS
9 LF$ 9 i 4 3.943 NO REMARKABLE OBSERVATIONS
10 LE#sLO H 4.884 KO REMAFMABLE OBSERVATIONS
11 LF#ll 4 4.467 NO REMASKABLE OBSERVATIONS
12 LATE(W/FPETAL TISSUE)
13 LF#l2 r 4.363 NO RECMARKABLE OBSERVATIONS
14 BARLY(W/PLACENTAL TISSUE)
15 LPIL3 M 4.821 NO REMARKALBLE OBSERVATIQNS
25137 L LP: 1 M 5.414 NO REMARKABLE OBSERVATIONS
2 LFs 2 F 5,513 %O REMAREABLE OBSERVATIONS
3Le 3 B 6.240 MO REMARFABLE OBSERVATIONS
§ L7 4 4 5.464 %0 REMARXABLE OBSERVATIONS
S LF$ 5 F 5.392 NO REMARXABLE OBSERVATICOMS
b LF$ 6 | 4 5.732 MO REMABKABLE OESERVATIONS
7 EAFLY (W, PLACENTAL TISSUE)
8 EARLY (W/PLACENTAL TISSUE)
9 LF§ 7 H 5.92C MO REMARKABLE OBSERVATIONS
CERVIX POSITIONM
10 LFs 8 H 5,641 N0 REMARKABLE OBSERVATIONS
11 LP# 9 H 5.803 NO REMARKABLE OBSEFRVATIONS
. 12 LF#10 4 5.657 NO REMARKASLE OBSERVATICNS
13 LP411 4 5.286 N0 REMARKABLE OBSERVATIONS
14 LF#L2 F 5.172 NO REMARKABLE OBSERVATIONS
15 LPsl3 F 5.619 KO REMARKABLE OBSERVATIONS
16 LF#14 F 5.066 O REMARKABLE OBSERVATIONS
17 EARLY(W/PLACENTAL TISSUE)
18 LE#1S M 5.878 Vv ECCHYHOSIS - TRUNK
BETWEEM SCAFULAE
25134 1 LEs ! H 5.264 NO REMARKABLE OBSERVATIONMS
2 LFs 2 H 5.463 NO REMARKABLE OBSERVATIONMS
I LF$ 3 H 5.609 NO REMARXKABLE OBSERVATIONS
4 LFY 4 P 5.391 ¥O REMARKABLE OBSERVATIONS
S LF# 5 4 4.882 NO REMARKABLE OBSERVATIQNS
6 LF# 6 ) 4 5.051 NO REMARXAELE OBSERVATIONS
7 LE# 7 M 5.953 ¥ ECCHYMOSIS - TRUNKX

BETWEEN SCAPULAE
CERVIX POSITION
8

8 LPY r 5.438 NO REMARKABLE OBSERVATICHS
9 LES 9 4 5.430 NO REMARKABLE OESERVATIONS
10 LE#LO b 4 4.998 NO REMARKABLE OMSERVATIONS
11 LFell r 5.042 NO REMARXABLE OBSERVATIONS
12 LE§L2 H 5.168 NO REMARKABLE OBSERVATIONS
13 LPpL3 r 4.743 NO REMARKABLE OBSERVATIONS
14 LP#L4 [ 4.661 KO REMARKABLE OBSERVATICNS
1S LP#LS 4 4.491 NC REMARKABLE OBSERVATIONS
16 LPSLE n 5.239 NO REMARKABLE OBSERVATIONS
17 LEBLT " 4.867 8O REMARKABLE OBSERVATIONS
ig LEyLE r 3.847 BO REMARKABLE OBSERVATIONS
i 25158 1 Lrs L M 4.595 HO REMARKABLE OBSERVATIONS
I 212 H $.242 KO REMARKAELE OESERVATIONS
= ILes 3 4 5.113 ¥O REMARKABLE OBSERVATIONS
4 1P 4 “ 5.204 BO REMARKABLE OBSERVATIONS
K-MALFORMATION, V-VARIATION, LP§- LIVE FETUS NUMBER
. SEX: M-HALE, P-PEMALE, U~ UNAELE TO DETEEMINE SEX
- . X
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Attachment 4

PROPIONALDEHYDE: COMBINED FEPEATED~EXPOSURE AND REPRODUCTIVE/

. DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IN CD® RATS
INDIVIDUAL FETAL EXTERMAL OBSERVATIONS AT TIME OF LAPARCTOMY
1000 PPM
FEMALE IMPLANT SEX WEIGHT(G) FPINDING

25158 S5 LPp S F 4.719 HO REMARKABLE OBSERVATIONS
6 LF¢ 6 F 4.977 HO PEMARKABLE OBSERVATIONS

CERVIX PGSITION
TLF8 7T M 4.885 1O REMARXABLZ OBSERVATIONS
gLPe 8 P 4.813 NO REMARKABLE OBSERAVATZIONS
9 LEE 9 M 5.070 NO REMARKABLE OBSERVATIONS
10 LEg10 M 5.385 MO REMARKABLE F53ERVATIONS
11 LE9ll  F 4.763 NO REMARKABLE CHSERVATIONS
12 LPel: M 4.665 NO REMARFABLE CBSERVATIONS
13 LP#:l M 5.034 7 REMARKABLE OBSERVATIGHNS
14 LPL4 M 4.526 NO REMARKABLE OBSERVATIONS
25132 1 LF¢l1 F 5.370 N0 REMARKABLE UBSERVATIONS
2LF 2 M 5.382 NO REMRAFAELE CBSERVATIOHS
3 LPy 3 M 5.728 NO REMARFKAELE OBSERVATIONS
4LP§ 4 ¥ 5.713 NO REMAR¥AELE DESERVATIONS
SLF4S M 5.505 NO REMARFAELE OESEAVATIONS

; CERVIX POSITION _

6L7¢ 6 M 5.807 NO REMARNABLE NESERVATIONS
71847 M 5.534 NO REMARFABLE 08SERAVATIONS
g.Es 8 M 5.552  NO REMARKABLE JESERVATIONS
$LF¢ 9 F §.347  }O REMARFASLE CESERVATIONS

190 EAALT (W /PLACENTAL TISSUE)

11 LFsl0 M 5.444 5O REMARXAELE CESERVATIONS
12 LP¥LL M 5.345 NO REMARFRABLET OESERVATIONS
13 LPsi2 4 5.527 HO REMAFRABLE OBSERVATIOQNS
25127 1 LPp L F 5.327 N0 REMARFABLES OBSERVATIONS
2 LPs 2 4 5.741 NO RZMADKASLZ QBSERVATIONS
3 LEs 3 F 5.164 NO REMARFAELE OBSERVATIONS
. 4 Ly 4 | 5.426 NO RZMARKASLE QZSERVATIONS
5 LFs § 4 5.470 NO REMARFAELE OESERVATIONS
6 LFs 6 F 5.264 NO REMARYAELE QESERVATIONS
7 LES 7 M 5.496 V BCCHIMOSIS - TRUNK
BETWEEN SCAPULAE
8 LF# B ) 4 5.210 KO REMARKABLE QRSZRVATIONS
CERVIX POSITIGN
9 LP¢ § F 5.415 V ECCHYTMOSIS - TRUNK
BETWEEN SCAPULAE
10 LF410 M 5.707 NO REMARFABLE QESERVATIONS
11 LF#ll M 5.567 NO REMARFABLE OBSERVATIONS
i2 LPpi2 H 5.463 V BCCHIMOSIS — TRUNK
BETWEEN SCARPULAE
13 LP#l3 F 5.046 V BCCHYMOSIS ~ TRUNK
- BETWEEN SCAPULAE
14 LF3l4 M 5.940 V EBCCHYMOSIS - TRUNK
BETWEEN SCAPULAE
15 LF#lS H 5.193 NO REMAPEABLE OBSERVATIONS

M~-MALFORMATION, V-VARIATION, LF#- LIVE PETUS NUMEER
SEX: M-MALE, P-FEMALE, U- UMABLE TC DETERMINE SEX
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Attachment 4

PROPIONALDEYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
. DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IN co® RaTS
INDIVIDUAL FETAL EXTERNAL OBSERVATIONS AT TIME OF LAPAROTOMY

1500 PPM
FEMALE IMPLANT SEX WEIGHT(G) FINDING

25162 1 LP# 1 M 5.343 NO REMARKRABLE OBSERVATICNS
2 LF 2 F 5.240 NO ASMARRAELE OBSERVATIONS
I LFs 3 b4 5,285 NO REMARKABLE OBSERVATIONS
4 ERRLY (W/PLACENTAL TISSUE)
5 LFP# & M 5.755 NO REMARKABLE OBSERVATIONS
6 LF¢ 5 P 4.850 MO REMARKABLE OBSERVATIONS
CERVIX POSITION
7 LF# 6 4 5.374 NO REMARKABLE OEBSERVATIONS
_ 8 LPe 7 M §.993 NO REMARKABLE OESERVATIONS
e 9 LEy 8 £ 5.258 NO REMAFKABLEZ OESERVATIOHS
Z, 10 LE$ 9 F 5.198 NO REMARKABLT OBSERVATIONS
. 11 LFpl0 4 5.380 NO REMARKABLE OESERVATIONS
12 LF#ll M 5.599 NO REMARKABLE OBSERVATIONS
13 LF#l2 4 5.2086 NO REMARFABLE OBSERVATIONS
14 EARLY(W/PLACENTAL TISSUE)
25177 1 LFs 1 M 5.315 NO REMARKRELE OBSERVATIONS
2 LFs 2 M 5.254 NO REMARKAELE OBSERVATIONS
3 LFs 3 M 5.349 NO REMARNABLE OBSERVATIONS
4 LFy 4 b4 5.304 NO REMARFABLE OBSERVATIONS
5 EARLY (W/PLACENTAL TISSUE)
6 LF¢ 5 F 5.281 NO REMARKABLE OBSERVATIONS
CERVIX POSITION
7 LFs 6 P 4.657 N0 REMARKABLE OESERVATIONS
B LFs 7 F 4.825 NO REMARKAELE OBSERVATIONS
9 LFs 8 M 5.134 NO REMARKAELE OBESERVATIONS
10 L7s 9 M 4.822 NO REMARKAELE OBSERVATIONS
11 LEsl0 E 4.494 NO REMARKABLE OBSERVATIONS
12 LFsll F 4.909 MO REMARXABLE OBSERVATIONS
13 LFe12 M 5.046 NO REMARAKABLE OBSERVATIONS
14 LP#13 F 4.774 NO REMAPKABLE OESERVATIONS
15 LFsl4 M 5.025 KO REMARKABLE OBSERVATIONS
25165 1 LFs 1 F 4.588 MO REMARKABLE OBSERVATIONS
2 LPy 2 M 4.836 NO REMARKABELE OBSERVATIONS
3 LPy 2 F 5.040 NO REMARKAELE OBSERVATIONS
4 LPs 4 F 4.623 NO REMARKABLE OBSERVATIONS
S LFs 5 M 5.211 NO REMARKABLE OBSERVATIONS
- 6 LE$ 6 F 4.278 V ECCHYMOSIS - TRUNK .
BETWEEN SCAPULAE Y
. 7 LEs 7 M 5.112 NG REMARKABLE OESERVATIONS ~
N g LPs 8 F 3.998 NO REMARKABLE OESERVATIONS
9 LFs 9 b4 5.123 O REMARKABLE OESERVATIONS
CERVIX POGSITION
. 25168 1 EARLY (W/PLACENTAL TISSUE)
. 2 LF8 1 M 5.769 NO REMARKABLE OBSERVATIONS
: 3 LPs 2 F §.582 NO REMABKABLE OBSERVATIQNS
4 LPg 3 b4 5.567 NO REMARKABLE QESERVATIONS
S5 LPs 4 F 5.449 HO REMARKABLE OBSERVATIONS
5 LP$ S M 5.565 NO REMARKAELE OBSERVATIONS
7 LFP# &, b4 5.478 NO REMARKABLE OESERVATIONS
CERVIX POSITION
8B LPR 7 4 5.148 NO REMARKABLE OESERVATICHS
9 LEe B F 5.441 3O REMAPKAELZ OESERVATIONS
. 10 LF# 9 F 5.094 N0 REMARKZELE OBSERVATIONS
< 11 LF410 M 5.732 NO REMAREADLE OBSTRVATIONS
. 12 LP#ll F 5.566 ¥O REMARKABLE OBSERVATIONS E
{ﬁ ' 13 LEgl2 F 5.203 NO REMARKABLE OBSERVATIONS
T-. 14 LP#13 K 5.394 KO REMARKABLE OESERVATIONS
i 25176 1 LPs 1 M 5.026 5D REMAREABLE OBSERVATIONS
§ 2LF) 2 ¥ 5.0L3 NG REMARKABLE OESERVATICHS
H-MALFORMATION, V-VARIATION, LF#- LIVE PETUS NUMBER
‘ SEX: M~MALE, P-FEMALE, U- UNMABLE TO DETERMINE SEX
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Attachment 4§

PROPIONALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IN co® rRats

INDIVIDUAL FETAL EXTERNAL QBSERVATIONS AT TIME OF LAPAROTOMY

1500 #PM
IMPLANT SEX WEIGHT(G) FINDING

3 LFy ¥ 5.216 NO REMARKABLE OBSERVATIONS
4 LF¢ F 5.160 NO REMARKABLE OBSERVATIONS
5 LF} M 5.092 NO REMARKABLE OBSERVATIONS
6 LE# 4.914 NO REMARFABLE OBSERVATIONS
CERVIX POSITION
7 L}
8 LF#
3 LEY
10 LF#l0
11 LF#ll

5.173 NO REMARKABLE OBSERVATIONS
4.995 NO REMARKABLE OBSERVATIONS
5.359 NO REMARRABLE CBSERVATIONS
5.697 NO REMARKABLE QBSERVATIONS
4,903 V ECCHYMOSIS - TRUNK
BETWEEN SCAFULAE

5.136 NO REMARRAELE QBSERVATIONS
4.615 NO REMARKAELE OBSERVATIONS

12 LF#12
13 L1l

LF4
LE#
LFe
LE#
LF#
LF¢
LF#
LF?
LF¢
10 irel0
CERVIX POSITION
11 LF#ll M 4,884 HO REMARKAELE OBSERVATIONS
12 Lrel2 F 4.946 NO REMARKABLE OBSERVATIONS ..
13 LF#13 M 5.129% NC REMARKABLE OBSERVATIONS
13 Lrald
15 LFel5.
16 LF#16

4.692 NO REMARKABLE QBSERVATIONS
4.670 NO REMARKABLE OBSERVATIONS
5.482 #O REMARKABLE OBSERVATIONS
4.723 NO REMARKABLE OBSERVATIONS
4.975 NO REMARKABLE OBSERVATIONS
4,830 NO REMARKABLE OBSERVATIONS
4,995 NO REMARKAELE CBSERVATIONS
4.561 NO REMARKABLE CBSERVATIONS
4.972 HO REMARKABLE OBSERVATIONS
5.230 NO REMARKABLE OBSERVATIONS

W~ hin s W

M
I
4
M
) 4
M
F
M
4
14 LF#l4 M 5.329 NO REMARKAELE CRSERVATIONS
r
M
M
F
F
M
M
F
M
M

4.956 NO REMARKABLE OBSERVATIONS
5.457 NO REMARKAHMLE OBSERVATIOBS
4.902 NO REMARKABLE OBSERVATIONS

-4
M
M
1 LFy | 4 4.361 NO REMARKABLE OBSERVATIONS
2 LFs M 5.151 NO REMARKABLE OBSERVATIONS
LE} M 5.514 NQ REMARKABLE OBSERVATIONS
LF4 M 5.535 V ECCHYMOSIS - TRUNK
BETWEEN SCAPULAF
4 5.034 NO REMARFABLE OBSERVATIONS-
¥ 5.202 NO REMARKABLE OUBSERVATIONS
F 5.066 NO REMARKABLE OBSERVATIONS

LE$
LF#
LF¢#

CERVIX POSITIOR
a4 1re 8 F 5.512 NO REMARKABLE OBSERVATIONS
9 LF4 9 M 5.530 KO REMARKABLE OBSERVATIONS

10 LF#10 r 5.386 ©5 REMARKABLE OBSERVATIONS

11 LPell 4 4.987 NO REMARKABLE QESERVATIONS

12 LFe12 H 5.553 NO REMARRABLE OBSERVATIONS

M-MALPORMATION, V-VARIATION, LF§- LIVE FETUS NUMBER
SEX: H-MALE, P~FPEMALE, U- UMABLE TO DETERMINE SEX
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PROPICHALDEHYDEt CCMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/

. - DEVELOPMENTAL TOXICITY RANGE-PINDING STUDY IN CD® maTs
INDIVIDUAL FETAL EXTERNAL OBSERVATIONS AT TIMZ OF LAPAROTCOMY
2500 PPM
FEMALE IMPLANT 3EX WEZIGHT(G) FINDING
25164 1 LF$ 1 F 4.181 NO REMARKABLP OBSERVATIONS
‘ 2 LP¢ 2 4 4.725 NO REVARKAHLE OBSERVATIONS
3 LEs 2 P 4.755 HO REMARAY.AZLE OBSERVATIONS
> 4 LF¢ ¢ b &£.872 NO REMARKABLE OBSERVATIONE
S LF# S P 4.874 HO REMARKABLE OBSERVATIONS
6 LF# 6 4 4.844 NO REMARVMABLE OBSERVATIONS
7 LES 7 M 5.131 NO REMARKABLE OBSERVATIONS
8 LFs 8 F . 4.757. NO REMARKABLE OBSERVATIONS
. 9 LF$ 9 4 4.574 NO REMARKABLE OBSERVATIONS
10 LP#10 ' M 5.072 KO PEMARKABLE OBSERVATICNS
CERVIX POSITION
11 LE#11 F 4.916 HO REMARKABLE OBSERVATIONS
12 LP#L2 P 5.070 NO REMARRAYLE OBSERVATIONS
_ 13 LE#L3 M 5.468 NO REMARKABLE OBSERVAYIONS
. 14 LF#ld P 5.073 NO REMARKABLE GRSERVATIONS
15 LP#LS ¥ 4.962 MO REMAPKABLE OBSERVATIONS
25167 1 LF# 1 H 4.6841 NO REMARKABLE OBSERVATIONS
2 LFs 2 | 4 4.585 NO REMARKABLE CBSERVATIONS
-~ 3 LF§ 3 F 4.531 NO REMARKABLE OBSERVATIONS
4 LP# 4 ] 4,942 NO REMARKABLE OBSERVATIONS
D S LF# § P 4.948 NO REMARKABLE OBSERVATIONS
6 LF$ 6 M 4,956 NO REMARKABLE OBSERVATIONS
7 LFR 1 i 4.578 HO REMARKABLE OBSERVATIONS
~ 8 LFe B ) 4 4.696 N “LMARKABLE OBSERVATIONS
. 9 LFR 9 P 4.534 NO“ REMARKABLE OBSERVATIONS
CERVIX POSITION
o 10 LF#l0 M 5.236 NO REMARKABLE OBSERVATIONS
‘ . 11 LF#ll P 4.668 NO REMARKABLE OBSERVATIONS
- . 12 LF#l2 4 4.746 NO RFMARKABLE QOBSERVATIONS
» 13 LF#13 P 4,626 NO REMARKABLE OBSERVATIONZ
: 14 LF#14 P 4.685 NO REMARKABLE OBSERVATIONS
25143 1 LE# 1 M 4.687 NO REMARKABLE OBSERVATIONS A
‘ 2 LED 2 F 4.580 NO REMARKABLE OBSERVATIONS
. - 3LFe 3 M 3,570 NO REMARKABLE OESERVATIONS
4 LES 4 M 4.694 V ECCHMYMOSIS - TRINK
BETWEEN SCAPULAE
SLE8 S M 4.73% V ECCHYMOSIS ~ TRUNX
.. BETWEER SCAPULAE
€ LPH 6 4 4.116 NO REMARRASLE OBSERVATIONS
7 EARLY (W/PLACENTAL TISSUB)
] EARLY (W/PLACENTAL TISSUE)
9 =~ EARLY (W/PLACENTAL TISSUE)

. ‘L CERVIX POSITION

10 LP# 7 F 4.235

> 11 LF# 8 F 3.909

12 LF# 9 M 4,583

. 13 LESLD H 3.964

14 LPBLL ] 4,410

15 LF#L2 M 4.643

16 LPALI M. 4.551,

25154 L LFp 1 M 5.155

K . 2 LF# 2 4 4.873

. 3L 3 ¥ 4.648

i 4 LEH 4 4 5.027

‘ SLE¢ S °F 4.993

N & LPH & ¥ v 5,041
I - g CERVIX POSITION ~ .

) . 7LP8 7 M 5.160

[ SERE GLFa 8 - P 5.062

H-MALPORMATION,

03/12/93

i)

NO REMARKABLE
NO REMARKABLE
NO REMARKABLE
NO REMARKABLE
NO REMARKABLE
NO-RPMARKABELE
NO REMARKABLE

HO REMARKABLE
NO REMARKABLE
NO REMARRABLE
RO REMARKABLE
NO REMARKABLE

NO REMARKABLE
NO REMARKABLE

OBSERVATICNS
OBSERVATIONS
OBSERVATIONS
OBSERVATICONS
OBSERVATIONS
OBSERVATIONS
OBSERVATIONS

OBSERVATIONE
QBSERVATIONS
OBSERVAT IONS
OBSERVATICNS

OBSERVATIONS -
¥ BCCHYMOSIS - TRUNK o
BETWEEN SCAPULAE

OBSERVATIONS
OESERVATIONS

V=-VARIATION, -LFi- LIVE PETUS NIMBER
SEX: M-MALE, P-FEMALE, U- (UNABLB TO DETERMINE SEX
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PROPIORALDEHYDE: COMBINED REPEATED-EXPOSURE AND REPRODUCTIVE/
DEVELOPMENTAL TOXICITY RANGE-FINDING STUDY IN cp® RaTS

INDIVIDUAL FETAL EXTERNAL OBSERVATIONS AT TIME UF LAPAROTOMY

2500 PBPM
. FEMALE IMPLANT SEX WEIGHT(G) FINDING
|
25154 9 LE§ 9 F 4.508 NO REMARKABLE OBSERVATIONS
10 LF#L0 M 5,412 NO REMARKABLE OBSERVATIONS
11 LF#ll H 5.355 NO REMARKABLE OBSERVATIONS
12 LP#L2 F 4.760 NO REMARKABLE OBSERVATIONS
13 LF#1l3 M 5.45% NO REMARKABLE OBSERVATIONS
14 LP§lé M 5,032 NO REMARKABLE OBSERVATIONS
15 LF4Ll5 H 5.098 NO REMARKABLE OBSERVATIONS
16 LF#16 M 4.923 NO REMARKABLE OBSERVATIONS
25151 1 LP# 1 M 4.796 NO REMARKABLE OBSERVATIONS
2 LF§ 2 M 4.731 NO REMARKABLE OBSERVATIONS
3 LFe 3 H 4.961 NO REMARKABLE OBSERVATIONS
4 LF# 4 F 4.478 NO REMARKABLE OBSERVATIONS
S LE$ § F 4.510 NO REMARKABLE OBSERVATIONS
6 LF# 6 M 4.739% NO REMARKABLE OBSERVATIONS
7 LE# 7 F 4,549 NO REMARKABLE OBSERVATIONS
8 LF4 8 7 4.207 NO REMARKABLE OBSERVATIONS
9 LF# 9 M 4,684 NO REMARKABLE OBSERVATIONS
10 LF#10 E- 4.899 NO REMARKABLE OBSERVATIONS
CERVIX POSITICN
11 LF#ll F L1450 NO REMARRABLE OBSERVATIONS
12 LE#L2 F 4,719 NO REMARKABLE OBSERVATIONS
13 LF#l13 M 4.894 V ECCHYMOSIS - TRUNK
: BETWEEN SCAPULAE
14 LFILY4 F 4.467 NO REMARKABLE OBSERVATIONS
15 LF#15 F 3.100 NO REMARKABLE OBSERVATIONS
16 LF#l6 M 4.929 NO REMARKABLE OBSERVATIONS
: 25128 1 LF# 1 M 3,915 NO REMARKABLE OBSERVATIONS
. 2 LFs 2 F 4.330 NO REMARKABLE OBSERVATIONS
s 3 LFt 3 M 4.290 NO REMARKABLZE OBSERVATIONS
4 LF# 4 M 4.345 NO REMARKABLE OBSERVATIONS
5 EARLY (W/PLACENTAL TISSUE)
6 LF# 5 F 4.291 NO REMARKABLE OBSERVATIONS
7 LEN 6 M 4.560 NO REMARKABLE OBSERVATIONS
8 LF# 7 M 4.310 NO REMARKABLE OBSERVATIONS
9 LFs @ F 4.129 NO REMARKAELE OBSERVATIONS
10 LF# 9 F 4,052 NO REMARKABLE OBSERVATIONS
11 LF#10 F 3.958 NO REMARKAELE OBSERVATIONS
CERVIX POSITION
12 LF#l1l M 5.594 NO REMARKAELE OBSERVATIONS
13 LF#12 F 4.017 NO REMARKABLE OBSERVATIONS
14 EARLY (W/PLACENTAL TISSUE)
15 LF#l3 M 4.521 NO REMARKABLE OBSERVATIONS
16 LE#1l4 P 4.437 NO REMARKABLE OBSERVATIONS
» 25159 1 LF# 1 F 4.740 V ECCHYMOSIS - TRUNK
o BETWEEN SCAPULAE
2 LF# 2 F 4.657 NO REMARKABLE OBSERVATIONS
3 EARLY (W/PLACENTAL TISSUE)
i 4 LP# 3 H 5.478 NO REMARKABLE OBSERVATIONS
: 5 LF# 4 M 5.483 NO REMARKABLE OBSERVATIONS
6 LPg 5 F 4.735 NO REMARKABLE OBSERVATIONS
7 LF# 6 M 5.192 NO REMARKABLE OBSERVATIONS
8 LF8 7 M 5,230 NO REMARKABLE OBSERVATTONS
CERVIX POSITION
9 LF¢ 8 ¥ 5.498 NO REMARKABLE OBSERVATIONS
B 10 LF# 9 | 4 4.798 NO REMARKABLE OBSERVATIONS
! 11 LF#lO M 5.225 V ECCHYMOSIS - TRUNK
) BETWEEN SCRPULAE
12 LFIll P 5.437 NO REMARKABLE OBSERVATIONS
13 LF#L2 M 5.386 NO REMARKABLE OBSERVATIONS
14 LF#L.I F 4.570 NO REMARKABLE OBSERVATIONS
15 LF#ld 7 4.999 NO REMARKABLE OBSERVATIONS

M-MALFORMATION, V-VARIATION, LFP#- LIVE FETUS NUMBER - .
SEX: M-MALE, P-FEMALE, U- UNABLE TO DETERMINE SEX

03/12/93
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Propionaldehyde: Combined Repeated-Exposure and Reproductive/

Developmental Toricity Range-Finding Study in CD® Rats

Protocol, Protocol Amendment, and Protccol Deviation
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BUSHY RUN RESEARCH CENTER

6/, 1 uilon Road, Expont, Pennsylvania 15632-8902 Talaphona (412) 733-5200
Telecopier {412} 7T33-4804

PROTOCOL

TITLE: Propionaldehydst Combined Bepested-Exposure anéd Reproductive/
Developmental Toxicity Bange~Pinding Study in CD® (Sprague-Davley)
Rats

BERC PROJECT NUMBER! 91-13-25601

SPONSOR! Bolvents and Coatings Materials Divisien
Union Carbide Chemicals and
Plastics Company Inc.
39 014 Ridgebury Road
Danbery, €T 06817-0001

TESTING FACILITY: Bushy Run Research Center (BRRC)
Union Carbide Chemicals and
Plastics Company Imec.
6702 Mellon Road
Ezport, PA 15632-8902

Revieved and Approved by!
. Bushy Run Repearch Center:

tofis/es
" Date

Manager, Good Labora
Practices/Quality Assurance

Union Carbide Chemicals and
Plastics Company: Inc.t

.D., DAST Dt

of \pplied Toxicology

Divln_@.‘on! E, ((Lbbi& R e ~1e-41

Richard C. Wise Date
Manager, Product Bafety

Union Carbide Chemicalt end Plasucy Company Inc.
Excellsnce Through Quality

®e @ 5w
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OBJECTIVES

The objective of this study is to establish the concentration-reiponse range
of propionaldehyde administered by inhalation for maternal and/or
developmental toxicity in £D® (Sprague-Davley) rats. This information will be
used to select appropriate exposurs concentrations for use in the definitive
repeated exposura study vhich will assess the reproductive and developmental
toxicity potential of the tast substance.

GENERAL INFORMATION

Sponpor Solvents and Coatings Materials Division
Union Carbide Chemicals and
Plaurice (UCCLP) Company Inc.
39 014 Ridgebury Road
Danbury, CT 06817-0001

Project Honitor Tipton R. Tyler, Ph.D., DABT
Testing Faciliry Bushy RHun Hessarch Center, Eaport, PA 15632-8902
Personnel
~ DeQelopmentll R. B, Altman

‘ Tozxicclogy and P. J. Benaon, B.S.

Animal Cere T. B. Brownfield, B.S.
Bl Ll Butl‘r' AlunTu' ML}.S Cerr. 11
. M. A, Copeman, A.A.; B.S,

D. L. Fait, B.8,, AALAS Cert, II
Bupervisor L. C. Fisher, B,S,, AALAS Cert. III

M. Fn Kubenl, Blsl‘ AALAS Cert. III

T. L. Heeper~Bradley, Ph.D.

D. J. T‘f.li' ‘IHITC' ‘08.' AALAS Cert, I

Inhalation Toxicology T, M. Pritte, Ph. D.
L. E. Lipko, AALAS Cert. II

Attending Veterinarian M. K, Walter, DVM, Diplomate ACVP

All perscnnel vho participate in the conduct of the study will be documented
in the rav data.

- Btarting Date of Acclimation October 14, 1991
) Starting Date of Teot Substance Exposure October 22, 1991
Proposed Date for Completion of In-Life Phase Movember 13, 1991

Proposed Date for Submission of the Drafr Final Report To be added by
amendment.
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Pregnant rsts, 7/group, wvill be exposed to the tast substasnce on gestation
days (gd) O through 20, 6 hours/day. The study will consist of four trestment
groups, 2500, 1500, 1000 and 500 ppm, and sn air only, 0 ppm, control. Eeven
pregnant rats will be racdomly assigned to each group. On gd 21, females will
be euthanized, and the cterine contents will be axamined grossly.

Thie study will be conducted in aceordance with the U.5. EPA Good Laborsatory
Practice Regulations, 40 CFR Part 792 and innex 2 of the OECD Cuidelines for
Testing Chemicals (C(81)30 (Finsl)).

Alteration of Design

Alterations to this protocol may be made an the study progresses. Ko changes
in the protocol will be mede without the specific written request or consent
-of the Sponsor. In the event that the Sponsor authorizes a protocol change
verbslly, smuch change will be honored. However, it then becomes the
responsibility of the Sponsor to follow such verbal change with a written
verification. BREC zeserves the right to revise the protocol or deviate
therefrom solely at the discretion of tne Study Director if prior approval of
the Sponsor cannot be obtained and the integrity of the study is considered in
jeopardy. In this event, the Bponsor shall be notified of the alteration as
soon as possible, and vritten verification of the change will be the
responsibility of the Study Director. All protocol modifications will be
pigred by the Study Directcr and a representative of the Sponsor,

Test Substance

Chemical Name

Source n
7
CAS ncgiitzgﬁﬂumbcr
F
Sponsor ”
ldentification
Nunter

pRC Vmer
Parcent Activae
Material
Description
Solutilicy
Boiling Point

RETHODS

Propionaldehyde

UCC&P Texas City, Taxas
123-36-6
UCCL70771/1M1275 h

34=3351A and 354-351B

Approxzimately 98.5% by weight (approximately 1.5%
vater addad to shipping containers as raquired by DOT
regulations).

Watar-vhite liquids suffocating odor

221 at 20°C by wmight in water

760 mm Hg 4A8°C
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Stability of
Testr Bubstance

Btorage
Conditions

Baserve Sample

Estipated Quanticy
Needad

Test Subatance
Characterization

Safety

Test Animals
Species
Supplier

Rationale
Number
anéd Bex

Age and
Weight
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The test substence is considered to be stable under
proper storage conditf{ons. Compositional analysis of
the test substance will be used as & mcazure of
stability,

The test substance will be stored in staipless ateel
drums, the original containers, in & specisl enclosure
under a nitrogen atmosphers.

Due to the nature of the test substance, & reserve
suzple will not be retained and stored by BRRC.

Approzimately two, 35 gsllon érums of the compound
vill he used throughout all phases of testing. After
the assigned studies have been completed, all unused
tect substence will be returned to the Sponsor.

Prior to initiation of the range-finding study and
foliowing tbe definitive study, a compositional
eaalysis of the test substance will be performed by
the Sponsor,

A Material Safety Data Sheer (MSDS{ Attachment 1)
suppiied by the Sponsor will be reviewed by a:l
personnel prior to the initistion of the study. This
review will be documented. This chemical in extremely
flammable; keep avaey from heat, sparks and flame}
reactive with oxygen., MNormsl precautions for untested
chenicals will be used. These procedures include the
use of disposable paper or plestic coats or jumpsuits,
hats, booties or shoe covers, and butyl or PVC coated
gloves vhile i{n the snimal rooms. Eye protection will
include the use of safety glasses. -

CrliCD®BR rats, cozmonly referred to as CD® rats
Charles River Breeding Laboratories, Portage, Michigan

The rat {3 the praferred spaciss for this type of
tozicity testing., The CDP glbino rat was selected due
to i{ts high fecundity ané routine use in rodent
reproduction and developmental toxicity atudies.

A total of 60 males and 60 Yemaies will be ordered
from vhich 35 successfully mated {plug-posritive)
females vill be sslected for tha study.

The male rats will be approximately 70 days of age and
will weigh approximately 283-320 g on scheduled animal
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receipt date, Female rats will be approzimetely 63
days of age and 185-225 g upon arrival.

Acclimarion and Shortly after their arrival at the laboratory, the
Pretest animals will be transported to the room selected for
Evaluations the study. Once in the room, the animals will be

removed from the shipping cartons and examined. All
anizals with evidence of disesse or physical
abtnormalities will be diucarded and their rejection
frco the shipment will be recorded. If an unusually
large nuzmber of rats shov evidence of disease or
physical abnormalities, the shipment of rats will be
rejected for use in the study. A total of 10 rats (S
male and 5 fezale) will be randomly selacted for &
health screen as discussed belov.

All rexzsining rats will be bo:sed two per cage for an
aceclimatization period of approximately one week, At
least 24 bours prior to mating males will be
transferred to their mating cages and housed
ipndividually,

During the accliration period, animals will be fed the
same diet which will be used during the study.

Acimals will be observed twice daily for any overt
clinical signs of disease or atnorzality. Individual
detsiled physicel ezaminstions will be conduczed twice
prior to the mating pericd. Animals showing
aboorzstities deezed by the Study Director or other
appropriste supervisory personnel to render the animsl
unacceptable for placement on the study will be
sacrificed and discarded on the duy observed. 1I1f an
unusually large number of rats show signs of disease,
the shipment of rats will be rejected for use in the
study.

Rats will be veighed twice during the acclimation
period. Any rat vhose weight gaip during this period
is not considered normal for this age and strain of
rats, or vhose absolute body veight at the second
.weighing is outside 201 of the population mesn for
each sex, will not be considered for use in the study.

Quality Quality eontrol will be perforsed within two deys
Control after the receip: of the animsls. 7The pretest heslth

screen will consist of a vizral screen, examinations
for fecal parasites, secropsy exazinations, and
bistopathological evaluations of selected tissues.
The screen will be performed on 5 animals/sex selected
direcrly from the shipping cartons with as many
cartons at possible being represented. The gross
ezaminations will be conducted cn all 10 rats selected
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for the health screen. The viral screen will be
conducted on five snimals/sex selected from the 10
rats designated for the bealth screesn.

Toe following wiruses will be included in the viral
scraen?

Poeumcnia virus of mice (FVM) .
Reoviris type 3 (Recl)

Kilhan ret virus

Tooclen B-1

Sendai

Lymphocytic chorioseningitis (LCH)
Rat coronavirus

8DA

Minute virus of mice (WVH)
Kycoplssma pulmonis

Polyoza wirus

Encephalomyelitis (CDVII)

House sdenovirus FL/K87 (MAD)

Fecal exa={natisn for parasites will be cozducted
usizz & cellophane tape test 02 5 animals/sex fro= the
10 anizals selected for the prestudy screen, and by
zine sulfase flotation from cecal contents cbtained at
necropsy on 5 anizals/sex.

Bistopathology will be perforoed on three sacrificed
anivals/sex. At least the following tisgsues will be
eramineds liver, kidneys, trachea, lungs, heart,
spleen, salivary glands, sutcandibular lymph podes,
ard nasal cavities.

The purpose of this screen is to determine the
suitability of the population of animals proposed for
this study. Therefore, the results of this scrcen
vill be available before the study begins.

Animals shell be uniquely identified prior re
initistion of the study by csage identification and ear
tags. The individual animal Bumbers will be
documented in the study records.

Animals received with the initial shipment but not
used io the study will be euthanized or used for
training or methods development, Records will be kept
documenting the fate of all animals received for the
.t“,c

The experiment will be carried cut under standard
laboratory conditions in the Chemical Hygiene
Fellowahip Buildipg of BREC. Stainless steel cages
with wire mesh floors vill be uzed thromghout the

[ ] tud’ .

P
N
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Stainless steel cages vill be changed at least once
every two veeks. Paperboard kept undsr each cage will
be charged regularly. During the msting period,
paperboard will be changed daily.

For exposures, animals will be transierred, one per
cage to stainless steel vire-meah cageas. Btainless
steel shelf pans will be placed under each rov of
cages to prevent urinary and fecal contazinstion of
animals at lower levels.

Animal room tezperature and homidity will be Tecorded
continuously using a: sutozstic Tecorder. Temperature
will be 2aintained at 66=77°F gnd relative buzidity
vill be maintained at 40-701. The texperature and
buzidity will be checked by & tecknician at each room
check and g record will be kept indicating that it was
done. Appropriate corrective action will be taken
vhesever resdings outside the specified limits are
observed, If the tezperature or buzidity remsins
outside the prescrived rangs for wore than 24 hours,
the Sponsor's representative will be motifizd.

The sccuracy of the tecperature and humidity recording
devices will be checked pericdically and calibrated
vhben necessary. The verification and calibration data
wvill be recorded. Any time the continuous recording
equipeent is found to be mslfunctioning, the
texzperature and bhumidity of thbe anizel room will be
manually measured and recorded at each room check.

Fluorescent lighting will provide illumination 12
bours per day using an automatic timer, There will be
at least ten air changes per hour.

Certified Cround Kodent Chov® ($5002, Rslston Purina
Company) viil be available ed libitum except during

exposures. The analyses of chezical copposition and
possible coctaminants of each batch of dier will be

performed by Ralston Purins Company (St. Louis, KO)

and the zesults of their analysis will be checked by
the Study Director.

Tap water (Municipal dutbority of Westmoreland County,
Crzensburg, PA) will be available ad libitmm, except
duripg exposures, by automatic watering system with
derzand contreol valves mounted on each rack. Water
pressure ard functicn of the individual cage rack
systezs vill be checked &t cach room check snd a
record will be kept indicating it was dome. Drimking
wvater contazinant levels will be measured at regular
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intervals per ZPA specificaticna, to include the 129
“priority”" pollutants, identified in the Pederal
Register 45 (98), Appendix D, Part 122, and shall
comply with human requiremest:c.
Study Design

Nuzber of The study will eonsist of 8 control and four exposure
Croups gToups.

Bumber of Animals The study will beginp with 7 females/group in order to
per Croup Yield at least 5 pregnant fezales per group.

Organization

Nuzber of Concentration of
Fezale Propicnaldehyde Vapor
Croup Anizsls {prs)

Control 7 0
Low 7 300
Mid-1 7 1000
Hid-2 7 1300

Bigh 7 2500

Mating At approxizately 10 wveeks of age, virgin fezale rats
considered to be in good health (as noted by the Study
Veterinarian) will be rando=ly mated on a 1:1 basis to
virgia male rats approzizately 11 weeks of sge. Tbe
observation of & copuiaticn plug in the morning
beneath the mating cage will be considered evidence of
successful mating. Fecales observed with copulation
plugs when checked in the afterncen will be resoved
froo the study. The day the copulation plug is
observed will be designated gestation day (gd) 0.

Plug-positive females will be transferred to
individoal study carriers for conducting exposures and
irdividually housed for the rezainder of the study.
The males will be used for a single mating and then
Temoved frow the study room st the completion of the
sating portion of the study.

Group On each designated gd 0, when there are at least five
Assignment successfully sated females, they will be assigned to
cne of five groops, using & weight stratified
randomiggtion procedure. On a day vhen there are less
than five guccessfully mated females, the fewmgles for
that day will not be assigned to the study,
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The stratified randomizstion procedure will aasizn
animals to groups such that the body weights of all
groups are homogencus by statistical scelysis at study
initigtion,

Animals pot assigned to the study will be euthanized
and discarded, used for training of BRIC staff or used
for methods developoent. The fate of all animals not
selected for use in this study will be documented in
the rav dats.

Successfully mated femaies will be ezposed on
gestation dsy (gd) 0 throvgh 20, 6 hours/day.

Administration of Test Substance and Inhalation Chamber Operaticn

Route and
Justification

Exposure
Chanbers

Animals will be sdzinistered the test substance as a
vapor. The inhalsation route of administration iz
considered to be a meanizgful vzy 20 evaluate the
toxicity of che=micals with the use pattern of
propionaldebyde. Inhalation is & potestial route of
buzan exposure.

Five stainless steel chazbers (epprozimately 4.3 cubic
peters) vith glass doors and windows for animal
observations vwill be nsed. The chezber pize i
adequate o ensure that the tetal “wolume" of test
animgls ghall not excaed 5X of the volume of the test
che=ber, The exposors chesbsrs are locsted in rooz
138,

Charbers will be provided with air at a flowrate of
approximately 1000 liters/minute (13~14 sir changes
per hour) to ensure an adequite cxygen content of 19%.
The rate of airflow will be monitored continuously and
recorded approxicately every 30 minutes. All chazbers
vill be zseintaived at g slightly negative pressure to
yprevent any vapor from entering the rooz coutaining
the chazbers.

The temperature snd relative homidity of the ezposure
chazbers will be monitored continuously and recorded
approzimately 12 times during each exposure.
Tezperature will be maintained at 68-75°F (22 % 2°C)
and relative humidity vill be maintained between 40
and 60X,

To compensate for any (undetected) differences in
environment Or test substance concentration within the
chozber, all expoaure csge positions will be rvotated
weekly. A description of the rotation will be
provided in the rav dats.
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Four graduated concentration levels of the test
substance as a vapor will be selected by the Spomsor,
for evaluation in four groups of rats. in additional
group, a concurrent control, will be placed ip an
inhslation chamber and exposed to air emly.

The test liquid will ie metered froz a piston pump
into a heated glass evaporator similar in design to
that described by Soellings and Dodd (15950).
Tezperatures in the svaporator will be maintained at
the lowest level sufficient to waporizs the liquid,
and will be recorded.

Chazber concentraticn of the test substance will be
deterzined gpproximately once esach bhour by a gas
chromatographic (GC) technique. The details of the GC
method will be described in the study report. The
analytical monitoring system will be set to glarm at
concentraticns € or > 10X of the target chamber
concentrations. The chazber sa=mpling probes will be
placed in the breathing zore of the animzls, The
daily nominal (estimated) chamber copcentrations will
als0 be determined.

The uniformity of propionaldebyde vapor in each of the
exposure chambers will be axamined prior to ipitiating
the definitive study.

At termination of the definitive study, the last
container used to geserate the test vapors will be
returned to the Sponsor for compositionsl (stability)
analysis.

Experimental Evaluations

Mortality
Checks and
Clinical Signs

Ail fermales zssigned to the study will be observed for
portality tvice daily, 7 days/week. During the 5-day
work week, the first daily mortality check will be
conducted prior to exposures or before 9:00 a.m., and
the second one will geoerally be conducted following
exposares or after 2:00 p.m. On weekends, the first
daily mortality check will be conducted prior to
exposures or before 9:00 a.m. and the second mortality
check will be conducted following exposure or, if
expcsures are not conducted, after noon,

$tudy animals will be givan detailed examinations for
clinical signs of toxzicity once daily following
exposure. Overt sigos of toxicity will be menitored
visually in the morning vhile transferring gnimals to
the exposure cages.

Overt signs of tozicity will be monitored visually in -
econjunction with the afterncon mortality checks.
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Observed mortality end/or clinical signs will be
recorded on the day observed, Lack of clinical aigns
during deily detailed pbysical examinations will also
be recorded.

Individuxl maternal body weights will be measured on
4 0, 7, 14 and 21. Body weight gains will be
cozputed.

Individual food eonsumption measurements will be
collected for intervals gd 0-7, 7-14 and i4-2Z1.

During the course of the study, the are¢s under the
cage will be examined for food spillage during each
daily roum check and significant food gpilled will be
noted in the rav data. Significant food spillage will
be defined as any ar~unt that can be easily discerned.
Mo effort will be mu_c to measure spilled food. Food
consumption data for animals with recorded spills will
ot be used ip summarization of results within a
particular interval.

Necropsies will be performed seven days per week on
all females not murviving to scheduled sacrifice in an
attexmpt to determine the rause of death, If possible,
the uterus will be examined and the status of
implantation sites will be recorded. For apparently
nengravid uteri, pregnsncy status will be determined
by otaining vith 101 azmonium sulfide (Salewski,
1964). Maternal organ weights will not be measured
for animals which are found dead.

Any animal shoving pigps of severe debilitntion or
soxicity, particularly if death gppears imminent, will
be humanely sacrificed by carbon diozide asphyxiation
to prevent loss of tissaes through sutolysis. The
uterus will be exsamined and the status of implantation
sites will be recorded. For spparently nongravid
uteri, pregnancy status will be determined by staining
with 10% apmonius sulfide. Maternsl organ weights (as
specified for anizals surviving to scheduled
sacrifice) will be collected for animals which are
sacrificed in extrenmis.

If signs of abortion or premsture delivery are
observed, the animal will be suthanized by injection
of pentobarbital and a complete necropsy will be
performed. The uterus will be opened and pxgmined,
and sitc descriptions will be identified and recorded.
Ovarian corpora lutea of pregoancy will be counted.
Maternal orgens (as specifiszd for animsls surviving to
scheduled sacrifice) will be weighed. Maternsl
tissues will be retained in fixative only as deemed
necessary by the gross findings.
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On gd 21, all surviving dame will be sacrificed by
carbon diorlde sajhyziation. The order of sacrifice
will he random. The maternal body cavities be opened
by 4 midline thoracclaparotowy. The gravid uterus,
ovaries (including corpora lutea), cervix, vagioa and
abdorinal and thoracic cavities will be examined
groasly. The ‘aterus with ovaries and oviducts
attached will be exterually sxamined for signs of
hemorrhage and then removed from the peritoneal cavity
and weighed. Ovaries will then be removed and corpors
luter will be counted. The liver will be removed,
weighed and discarded.

The uterus will be dissected longitudinally to expose
the contents. All live and dead fetuses and
resorptions and their locations within the uterus will
be recorded. Uteri from females that appear nongravid
will be placed in 10I ammonium sulfide solutien for
confirmation of pregnancy status (Salewski, 1964).

All fetuses designsted as live will be weighed, sexed
and exarmined for external mslformations (including
cleft palate) aud variations and then anesthetized by
hypothermis, seerificed by dzcapitaticn and discarded.
All fetuses desigoated as dead will be veighed.
examined externally and discarded,

The unit of comparison will be the pregnant female or
the litter. Data collectzd for nonpregnant females
and females wvhich gbort or deliver early, will not be
included in the statistical analyses,

The data for continuous, parametric variables will be
intercompared for the exposure and control groups by
use of Levene's test for homogeneity of variance, by
analysis of variance and by t-tests. The t-tests will
be used, if the analysis of variance is pignificant,
to delineste vhich groups differ from the control
group. If Levene's test indicates homogeseous
variances, the groups will be compared by an anslysis
of variance for sjual variances folloved, when
appropriate, by pooled veriauce t-zests. If Lavene's
test findirates heterogeneous zariances, the groups
wvill be compared by an analysis of variance for
unequsl variances followad, when appropriate, by
separate variance t-tests. For discontinuous data,
the Kruskal-Wallie test followed, when appropriate, by
Hann-Whitney U tests. Frequency dats will be compared
using Fisher's exact test, All statistical tests,
sxcept the frequency comparisone, will be performed
using BMDP Statistical Software (Dixen, 1950). The
frequency dats tasts are described in Biometry (Soksl,
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B. R. and Bohlf, F. J., W. H, Freeman and Company:
o Ban Prancisco, 1969). 1he probability value of p <
i 0.05 (two~tailed) will be used as the critical level
. of significance for all tests.

RECORDS

All rav data and reports from this study will be retained by BRRC for at leust

10 years after completion of the study. Tissues preserved in fixative will be
_ rateined for at least five years. Paraffin blocks and tissue slides, if any,
s will be ratained indefinitely.

Prior to discarding any of the above dsta or materials, the Sponsor will be
contacted and given the option of obtaining it or arranging for conrinued
storage. All data and materials mentioned above will remain the sole property
of the Spocsor and can be removed from BRRC at the Sponsor's discretion.

REPORT

Draft Data Summary

An unaudited draft data summary covering all par. :ters evaluated in the study

will be prepared and issued approximately one week after the completion of the

, terminal sacrifice. Data on continuous varizbles will be summarized on tables

- as means and standard deviations while data on discrete variables will be
sumnarized on incidence tables. Narratives will be included wvhere necessary.

. The purpose of this report will be to provide statistically evaluated draft
summary data for use in selection of exposure concentrations for use in a
definitive repeated-exposure and reproductive/developmental toxicity screen
with this compound.

Draft Final Report

L A draft of the final report will be submitted to the Sponsor within four
‘ months after the completion of the terminal sacrifice. This report will be a
comprehensive report which will include all information necessary to provide a
complete and accurate description and evaluation of the test procedures and
results. It will include: a sunmaryj appropriate text discussions of the
experimental design, materials and methods and vesultsj and summary mean or
jncidence tables of maternal in-life and necropsy data and fetil evaluations.

Final Report

The draft final report will be reviewed by the Sponsor, ind comments on the
report will be provided to BRRC within six weeks from the date of pubmission
. of the draft version., BRRC will consider these comments in preparing the
g final report. Assuming the Sponsor's cosments sre received at the specified
3l tine and no major ravisions are required, BERC will submit a final report
~ within twelve weeks of issuance of the draft report.

—
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The final report viil be audited by the QA departoent &nd contain a signed
quality assurance statement, In addition, it will contain appendices with
individual animal dats and other pertiniént informacion. Two coples of the
final vepovt will be submitted to the Bpansor.

ANIMAL TISE POLICY

. It is the goal of BRRC, through tha establishment end activities of the

" Institutional Animal Cara and Use Committee (IACUC), to compiy with the U.S.

. Animal Welfare Act and the subsequent rules promulgated by the U.5. Departivent
of Agriculture and in effect on the date of thin protocel. It has been
determined that the work described herein minimizes the number of animale
used, is necessary, and uses the most appropriate spicies and vtrain in order
to provide meaningful results and the wost useful infermation for comparative
purposes relative to previous studies. Purthermore, this study will be
conducted humanely, and to the best of our knowledge, neither unneceirarily
duplicates any previous work, nor can it be accomplished using currently
available, validated non-animal models.

GOOD LABCRATORY PRACTICE COMPLIANCE

The Bushy Run Research Center, through the administration of a quality

sssurance program by the Good Laboratory Practices Committee and Quality

Assurance Unit, assures compliance of all phases of toricoclogical atudies

conducted at the Bushy Run Research Center with existing regulations and
. generally accepted good laboratory practices.

The study wili be subjected to periodic inspections and the final report will
be reviewed by the EREC Quality Assurance Unit. All quality assurance
inspection records and the Master Schedule will be made available to the
Sponsor during Sponsor visits.

REFERENCES

Organization for Econsmir Coopsration and Development (OECD) (1981)., OECD
Principles of Good Laboratory Practice, C{B1)30(Final).

e Proposed OECD Guidelines for Teating of Chemicals (1930). Combined Repeat
. Dose and Heproductive/Developwental Toxicity Screening Tert.

Sulewski, E. (19C4). Pabermethode Zum Macroscopischen Hachweis Von

Inplantution-Stellen am Uterus der Ratte, MNaunyn-Schmeidebergs, Arch. Exg.
Pathol. Pharmacol. 247, 367.

Bokal, %. R. and P, J. Rohlf (1969). Biometry, W. H. Frasman and Co., San
~h Prancisco, pp 369-371, 299-340, 370-372, 589-595.
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UNION CARBIDE ORFORATION
Bolvents and Coatings Hatcrialc Divigion

HATKRIAL SAFEIY DATA BHEET
EFFECY IVE DATE): OB/BY/70

Union Cartlde urges sach custosar or vocipient of thiz ¢ 139 to study 1t
carafully to becoao aware of and undeorctand the hazards assoclactad with the
product. Tha rasader should consider consulting rafarance works or indiviJualu
who are axperts in ventilaticn, (oxicology, and firu preventiun, as necessary
orf appropriate to use ind undsretand the data contained in thia HEDE,

To prosate safe handling, wach custoser or rociplent shoulds (1) wotify
its employess, agents, contractors and othars whoa it knows or brlievon will
use this aaterial of the inforaation in this MSDS and any other infuraation
regarding hazards or safaty; (2} furnish this saso inforuation to sach of iks
customars fTor the producty and (3) raquest Its custosors to not: fy their
eagloyees, customars, and other usars of tha product of this inforaation.

I. IDENTIFICATION

FRODUCT NANME: PROP IONALDENYDE

| CHEMICAL NAME)

Propionaldahyde
CHEMICAL FAMILY: Aldshydes
FORMULA: ce H3 oM .
NOLECULAR WEIEHT: S8.08 . =
SYHNONYMS Propanaly Propylaldshyda
CAS ¢ AND 1P3-38-4
CAS NAME: Propanal

I1. PHYSICAL DATA

BOILYNG POINT, 740 ma Mg: 40 C (113.4 £}

BPECIFIC GRAVITY(H20 =f); 0.798R

FREEZING POINT: ~-80 C ¢(-118B F)

VAPOR PRESGURE (T BO'Ch BL8 aa Hy

VAPCR DENSITY {alir = 1)3 2.0

EVAPORATION RATE *

(Butyl Acetais = 1)1 19.%9

BOLUPILITY IN HATER by wtt REX O PO C

FFFEARANCE AND ODOR: Mater~whita liquid) suffecating odor
PERCENT VOLATILES (by voluam): 100

-

Copyrlth 1990 tinion Carbido Chealcals L Plastica Tech. Torp.
UNION CARDIDE is a2 tradesark of Unlen Carbido Corporation
EMERGENCY PHONE MIMBER: 1=-B00~UCC-HELP (Musher avallzlle at all timas)

o UNTON CARBIDE CORFORATINN
Solvante and Coatinge Haterialc Diviciun
89 010 Ridgabury Read, Danbury, Cf. 04d17 G001
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ATTACL.ENT 1 (Continued)

FAGE & . FOR IMNTERNAL UBE DMLY

LEODUCT wanky  ___ BRUP JONALDEHYOE
111, INGREDIENTS

HaYERIAL 2 Ly _tlpissl H2iard

Propionaldshyxie 100 Hone establishud Haratul if
{CAS €1B3-39-4) inlalcdy eye
irritant, floms

IV, FIRE ANU EXFLOSION HAZARD DATA

FLASH POINT
€0 F (£=18 C) Tag Closed Cup; <0 F (<=28 C) Tag Dpan Dup

FLAMMABLE LINITE IN AIR,bY volumot

LOUER: B.4
UPPER: 17.0

EXTINGUIBHING MEDIAS .
Apply alcohol~type or all-purpose-typs foass by manufacturer's rocossended
techniquas for large Tires. Uso CO2 or dry chosical sedia for saall Tirow.

BPECIAL FIRE FIBHTING PROCEDURES:

Usa water spray to cool Tire—sxposod contaimners and structures, Use water
spray to disperas vapors} reignition is possible. Use sw«lf~containod breathing
apparatus and protective clothing. Uso resmote spray monitors or fight fire
from beliind shields.

UNUSUAL FIRE AND EXPLOSION HAZARDS:

Vapors Sora from thic product and aay travel or be soved by alr currconts and
ignited by pilot lights, other Tlaass, sparks, heaters, wlectrical pquipsmt,
static dischargas or other ignition sources at locations distont from product
handling point.

Vapors asy settle in low or confined arwas, or travel & Jlung distare Lo an
ignition source and Tlash back explozively.

This satarial may preduce & Tloating fira haxard.
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PRORUCT NonEs  PROPQUALDEYYDE v —

V. HEALTH HAZARD DMA

EXPOSURE LINIT(S):
None eatablished by ACOLIH er OSHA.

EFFECTS OF SINGLE OVEREXPOSURE

SUALILDUING: * -
foderately tonic., Severaly frritating to the gastroiniestinal tracti causing
& burning sensation in tho mouth and throat, nausea, headache, dizzinwsd,
abdoainal discoafort, vomsiting and diarrhea.

BKIN ABSORPTION:
Mo evidence of adverse effects Troa avallable inforastiun.

INARILAT TOM
Vapors say be irritating to the respiratory tract. High concentratlions may
causs haadache, nauses, voaiting, ‘ahing, and difficulty braathing, narcoiis,
and asy resul’ in tha inhalstion ~sentially lethal ascunis cf mctericl.

EXIN CONTA . Ts
May cause slight irritation, sawn as aild local redneck.

EYE CONTACTs ! -
Causes severs irritation, sesn as sarked excess radness and swelling of thi
conjunctiva. ' ' :

EFFECTS OF REPEATED OVEREXPOSURE . .
Aspeatad or proloiged Sxposurc aay result in the devalopaent of deraaktitix.

HEDICAL CONDITIONS AGGRAVATED BY OVEREXPDSURZ1
Brasthing of vapor and/cr aist aay aggravate asthaa and inflasmatory or
fibrotic pulaonary disssse.

SIGNIFICANT LADORATORY DATA WITH POSSIBLE FELEVANGE TO HUIVWN
HEALTH HAZARD EVALUNTICH:
Rats wxposad to 1300 ppe Tor alx days experienced livoir dasage.

OTHER EFFECTS OF OVEREXPOSURIS .
None currantly kmown.

EMERSENCY AND FIRST AID PROCEOURES:

SUALLOWING: .
1T pationt is conscious and hes a yag ruflcx, givu Lo glassut of water
and induce vowlting. Call a phyaician fssodiately.

SRIN:
Isiodiataly flush akin with glenty of water uiiilo rewving contaminsted
clothing and shoes. Obtain aadical sttantion., Hauh clothing bufero wparing
again. Discard shoes.

INHALAT IO
Remove to frash oir. Give srtificisl respiretion iF not wrosthing, Orygen
aay Su given by qualifiod porsonnal Lf Lrasthing i difficull,
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‘ FAGE 4 ' POR INTCRMNAL USE DMLY
EBORUGT NoME) _ ERQPIONALDEVYDE . - - ——————

Ootain sediczl attention.

EYES:
lamgdiately Tlush eyes thoroughly with metor and continue wmashing Tor ol luwact
13 ainutes. DObtaln medical attantion, preferably fros an ephthalaologizt,
urgently.

NOTES TO PHYSICIAN:
There is no spaclifiz antidote. Treataent of everexpucure thould Le dirccted
at the control of sysptoas and tha clinical condition of tha pationt.

o —
.

Vi. REACTIVITY DATA

BTABILITY: Stable

CONDITIONS TO AVOLD:

fvold contaaination with Sasic aaterials. Contasination with Lasic saterialce
{exaaples: sodiua hydroxide, caustic soda, saines, asmonlia, otc.) can rasult
in a rapid sxotheralc reaction.

Avoid contauinstion with satrong ainaral acids:
Contasination with strong singralc acids can result in 8 rapid sxotheral .
raaction. .

Nvold air (oxvyganls
Contact with air results in carboxylic scid fTorastion. D:Autlnn can alsc
cause foraation of hazardous peroxides or peracids. -

IRCOMPAYEIBILITY (MATERIALS TO AVOID):
Alcohols, alkalies, amiros, aseonia, caustics, haloywn——containing coagounds,
oxygen, strong aineral acids,

HAZARDOUS COMBUSTION OR DECOMPOSITION PRUDUCTSt

Burning will produce carbon aonoxide anu/cr carboen dioxide.

Carbon eonoxide is highly toxic Lf inhalodp carbon dioxido in wufficiant
concantrations can 4ct o5 an ssphyxiznt.

HAZARDOUS POLYMERIZATION:  HAY DCCUR
CONDITIONS TO AVOID:

May react «ith avolution of haat in the preozeras of olkslios, asincy, and
3 * aclids.

”

Vi, SPILL UR LEAK PROCEDURES

STEPS TO BE YAKEN IF MATERIAL I8 RELENSEO CN SPILLXD

Eliminate sources of ignition, Uear suitzbleo, protoctive oquipacnip aveid
contact with liquid and vapors. Colloct for dispoaal. WHighly toxic to
aquatic life. avoid discherge to gawors or wsloruays.

UASYE DISPORAL METHOD: ) ’
Incingrata in 8 furuacy wherc poreiticd under Zppropriate Fudessl, Staty aid
local rogulstions. [hiz groduct ¢an be toujc tu EID wmicrodi'Qanizes sn a
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PAGE S FOR IMTERMAL, USE oMLY

PRODUCY WAME SROP 1 ONALDEVYOF . -

wastowator troateent plank) howewvur, a solution of about 10 ppa concentration
was Tound to be blodsgradablo in leboratory studice.

VI1l. SPECINAL PROTECTION INFOAMATION

MESP IRATORY PROTECTION (SPECIFY YYPEN
Solf—contained bresthing apparatus in high vapor concentratiom.

VENTILATION:

This preduct should be stéred end handlied in vapor-tight cquipesent, weler arn

atacuphura of oxygen~fray nitrogon, hon this §s dorw, fermmral (aschanical)

voom ventilation should be satianfectory., Specizl, Jocal ventilation is rwaded
. . at points whara vapors can bo expocted to sscaps to tha workplace atr.

PROTECTIVE BLOVES:

Butyl or PVC coatad

EYE PRIUTECTION:
Monogoggles

OTHER PROTECTIVE EQUIPHENT:
Kyc bath, ssfoty shower

5 IX. BPECIAL PRECAUTIONS

PRECAUTIONE TO BE TAKEN IN HANDLING AND STORAGE:
DANGER! Extrasely Flasaable,
Haraful if irhaled,
Causes eye irritation.

Keep away from heast, sparks, and fleae.
Avoid broathing vapor,
Aveld contact with wyes.
i Keeo contasinrer closed.
> Uso with adequate ventilation.
Wash thoroughly after hangdling.

FOR INDUBTRY USE CNLY
. . OTHER PRECAI IONST

STORAGE: Rescts xith oxygeng store undu oxygen-frcs nitrogen,
(Gee Incompatil:ilityd.

Ay
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FICE & FOR INTERWN. USE CRY

EBOOUCT mewig)  PROPIONACDEVYDE

PROCESS HAZARD: Budden raoleaxs ef hot organic chosical vapors er aitts froa
Process egquipsent eperating at elovetlod tospersturo and rossura, or sudden
tagrozs of alr into valuus GQuipesmit, may rozult in igniticm without tho
presance of cbvious ignition cources. Published “autoignition® eor “ignition*
tosperature values canmot be trealsd az safe sperating ildeperatures in choalcsl
processes without enalysic of the actusl procesce conditient.

. Any use of this product in nlevatod~tesperature procosios wwould bu Hwrouhly
1 . evaluated to ostablish and saintzain gefc operating conditione. Furthor
N inforastion {5 evaileble in a tochnical bulletin entitled
: "Ignition Hazards of Organic Chewmical Vapors.”

TRANSFER HAZARD: Vapers of this product aay bo ignitod by 3tatic wparks. Uw
- proper bording anc grounding during Ilquid transfor as Geutt ibed in
3 MNationa! Fire Protection Association docusant NFPA 77.

L. REGUATONY INFURMATION

STATUS OX SUFSTACE LIGTE:
THE CONCENTRATIONS SHOWN ARE mAXIr OR CEILING LEVELE GEIBHT %) 0 &
USED FOR CALORATIONS FOR REGULATIONS. TRADE SKLRETE ARE INDICATED BY “TB”.

FEDERAL EP0

- COPRESHENSIVE ENVIRDNTENTAL RESFINSE, COMPENSATION, AND LIABILITY ACT OF 1780
E . (CERCLA) REOUTRES NOTIFICATION (F THE MATIONAL RERPOMSE CONTER OF RRALLASE OF

OUANTITIES OF HAZARDOUS SUBSTANCES ECUSAL TO Xt GREATER TN THE REPOITABLE
QUANTITIES (RZSE) IM 40 CFR 202.4. i
COMPOMENTE PRESENT Il THIS PRODUCT AY A LEVEL WHICI CIXAD REQUIRT
i REPORTING UNDER THE STATUTE ARK:
Nonc

Superfung Amsendasnts and Reauthoriration Nct of 1986 (87QA) Title IIl rayuiros

Eoergercy Planning Bessd on Threzholc Plenning Guantitier (TPUs) and relcace

Reporting Based on Reoportablo Quantitioz (RGs) in 40 OFR 3IJ

: (Used for CARA 302, 211 AND J12).

-t Components Present in this Product at a2 lwvel which could reuirc

i Reporting under the statute aro: -
Mone

W' SUPERFLID SHEHDMENTS AND REAUTHORIZATION NCT OF 1986 (BAW) TIIMLE IIl REQUIRRS
- BUBHISSION OF ANNUAL REPDRTS OF RFLENST OF TOXIC OHEMICALS THAT AFFEAR IN
40 CFR 272 (FOR SRAA 312). THIS INFORMATION nmUBT BE INCLUDED IN ALL MSC:S NAT
ARE COPIED AND DISTRIBUTED FOR THIS MATEHINAL
COMPONENTS PRESENT IN THIS PROCUCT AT A LEVEL &MICH COULD WU IRE
REPORTING UNDER THE BTATUIE ARE:

UFPER SORIMIs
5 CHEMICH. ) CAd MIMBER  CONCENTANTION X
-t Propionaldenyde 1E3~24-6 100

e i e S— . - > — - —
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# . ATTACEMFNT 1 (Continued)

: PEGE 7 FOR INTERL USE ON_Y

" PRODUCT MAMES FRP [ OHALDEWY s - -

ETATE RIGHT-TU—HOM

———

CALIFOURNIA PROPOSITION &5
. Thiz preduct does Mot contain assterials which the Statc of California has
fournd to caurs cancer, birth defects, or othor reproductive hara,

raszachuratts 102 OR £79.049 Right~to—know, Substanto List (KBL)
Hazardour Substances &nd Extrasordinerily Hazardout Sulgtences on the MRl sutt
be idantifisc when presant in producti.
Cosponente present in this preduct ¢t & Jovel stdch could require
REPORTINMG UMTER THE STATUTE ARE:
HAZNRDOIZ WIBSTIHZES ¢ => 1)

UPPER BORD
CHEMICAL CAS ~UMOFR  CONCENTRATION X
Propionaldehyde 123354 100

- — -

Pernsylvania Right—to—know, Hazardeus Bubistanto List
Hazardour Substancet &#nd Soozlal Harzardous Guhstancus on the List sust Lo
fdentifier when presant in products.
Coaponents presant in thig preduct at a2 lavul which could requirae
reporting under the ctatute are: -
HWAZARDOUS GUBSTAMHCES C => 1%}

: LPPER LOUND
CHEMICAL : CAS MIBFR  CONCEWIAATION %
Propieraldenyde : 123-33-% 100

TECA INVENTORY STATUS
The ingredients of this procduct ars on the TBCH tnventory.

CALTIFCAMIA RLE 443.1 VOC'St
VOC 797 g/l Vapor pressuro 58 ma Hg 3 2O C

OTHER REGULATORY IMFURMATIOM:
Hone

mIE ————

The opinierm expreited are thoir of quclified oxperte within Unisn
Carbide. Ua believe that tho inforastion contained is curront &=z of
the date of thir Moterial Safety Date Bheet. Since the vse of thig
inforsaticn and of thess opinions and tho conditions of thy uca eof tho
product are not within the control of Unten Larbide, it o Uty user’s
obligation to deteraino tho conditions of 3zafo uic of -the product,
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DATE: ©OR/ER/90 .-
FZVISION DATE: O8/29/%0

REVIEED SECTIONS

Ssction 111t IMOREDIDWTS CORAITTION

PROIUCT 20771

F MMINCR: CO222D
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BUSHY RUN RESEARCH CENTER

6702 Mellon Road, Expor:, Pennsytvania 156328902 TJeieohone (412} 733-5200
Telocopie: (412) 733480

PROTOCOL MEITXCZHT 1

TITLE: Propionaldshyde: Cocbinad Repested-Exposure and Reproductive/
Develop=ental Toxicity Range-Findiry Study in CD? Rats

BRAC FRCTECT RUMBER: 91-13-25601

BPCREOR: Bolvents and Coatings Materials Division
Union Carbide Chezicals and
Plastics Cospany Inc.
35 014 Ridgebury Road
Dantury, €T ©6817-0001

TESTING PACILITI: ushy Run Research Center (BRAC)
K Union Carbide Chexicals and
Plastics Cozpany Inc.
€702 Mellon Road
Export, PA  15632-B502

Beviewed and Approved by:

Bushy Rur Research Center:

Linda J. Calistf, B.5. "Date
¥znager, Good Laboratory
Practices/Quality Assurance

(o P 7?/2«" Hesfbe

okn P. Van Miller, Ph.D., DABT s Date

- Director
Tl 23/92

pipc R. Tyler,f Ph.D., DART Date
peiate Dirggfor of Applied Toxicology

Divisior: %U 2t 8’3 -Ge-

Rickard C. Wite Date
Manager, Product Safety

Union Carbide Chemicalc
and Plastizs Cogpany Inc.:

Union Carbide Chemicals and Prastics Compiry Inc,
Excelience Through Quality
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BRRC Project 9. 13-25801

Protocol Amendment 1
Page 2

The protocol is amended as followss

Itex 1

Locatfion of
Protocol Deletion

Description of
Protocol Deletiomn

Rationale

Iten 2

Locaticn of
Protocol Deletion

Degcziption of
Protecscl Deleticon

ﬂationnle
Itens 3

Location of
Protocol Change

Description of
Protocol Change

Raticnale

Iten &

Location of
Protocol Deletion

Description of
Pzctecol Delestion

Rationale

geprot OLOCOI\IPECRIRE
EHE il t1130ae

Page 1, Pitle

{Sprague-Davley)
The parenthatical Sesigunaticn of (Sprague~Dawvley) in
teference to Charlee River CD* rats has been zeaoved

in order to accurately reflect the straln designstion
as provided by the supplier.

Page 2, Objectives

{Sprague-Davley)

See raticnale for Itee 1.

Page 3, Sponsor ldentification Rumber

Change DCCT0771/UK1275 to T-1258

The ipcorrect number was listed in the range-finder
protocol.

Page &, Bupplier

Breeding

The corzect name of the supplier is Charles River
Laboratories.,
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Attachment 5

PROTOCO, DEVIATION

TITLE: Propionaldehyde: Combined Rapeated-Exposure and Reproductive/
Developmental Toxicity Range-Finding Study in CD? Rats

BRRC PROJECT NUMBEK: 91-13-25601

The following deviations from the written protocol for this study or from BRRC
Standard ¢ serating Procedures occurred during this study:

1. In the protocol, it was stated that the date for submission of the DraZt

Final Report wculd be added toc the protocol br amendment. The Draft

Final Report was issued cn June 17, 1992, but an amendment was not
written.

REPROTOXNPROTOCOL OPROPIRF
April §, 1993
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CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY that the microlmages appearing on this walcrofiche are accurato
and complete reproductions of tha records of U.8. Environmental Protectlon Agency
dacumanla a8 delivered In tha regular couras of business for mlcro

.nm produced. A 94 "./_)&LIZQ/_M&J_AL

(Month) {Day) (Year) Camera Operator

Syracuse New York
{City) (State)

Piace

corp




