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ABSTRACT

Male and female CDF (F-344) rats were exposed to 0, 3, 10 or 40 ppm
ethylene dibromide, 6 hours/day, 5 days/week for 13 weeks for a total of 67-
68 exposuras in 95-96 days. Scheduled sacrifices occured after 1, 6, and
13 weeks of exposure. Additional rats were held for a recovery period
of 85-89 days and subsequently necropsied. Body weight data was obtained
throughout the study and the animals were observed daily for signs of
toxicity. Hematology, urinalysis and clinical chemistry parameters were
measured. Gross and microscopic pathological examinations were conducted
on selected tissues of all animals. Weights of various organs were
recorded and organ/body weigit ratios were calculated.

Rats exposed to 3 ppm EDB showed no consistent effect in any
parameter measured. At 10 ppm, EDB caused slight epithelial hyperplasia of the
nasal turbinates in animals necropsied after 1, 6 or 13 weeks of exposure;
however, 88 days after the last exposure to EDB, no morphological
difference from control animals was observed. Rats exposed to 40 ppm EDB
stowed a definite adverse rezponse characterizea by a decrease in body
weight gain thrcughout the 13-wzek exposure period, an increase in liver
and kidney weights after 6 and 13 weeks of exposure, and pathologic
effects in the nasal epithelium. At this concentration the nasal
turbinates of rats progressed from very slight hyperplasia of the
epithelium after 1 week of exposure to EDB to hyperplasia and nonkeratizing
squamous metaplasia of the epithelium after 13 weeks of exposure to EDB.

After a recovery period of at least 88 days, only a single focus of
hyperplasia of the nasal epithelium in one rat and increased relative
Tiver weights were apparent as residual effects from the subchronic
exposure. It is believed that these observations would have returned to
control limits if allowed a longer recovery period.

Therefore, while this study has shown that repeated subchronic
exposure of rats to 10 or 40 ppm EDB induces pathologic changes in the
respiratory epithelium of the nasal turbinates, a subsequent postexpaosure
phase revealed a lack of progression of the lesicns, with almost complete
reversion toward normal histclogic appearance of the nasal turbinates.

In view of these findings, and the lack of any lesion subsequent to
repeated exnosure to 3 ppm EDB, short-term repeated exposure to



these concentrations of EDB would not be expected to result in any long
term irreversible effects upon the nasal turbinates or other tissues of
the body.



INTRODUCTION

The toxicological properties of Ethylene Dibromide (EDB) have been
assessed in a number of studies over the past 25 years. Currently,

the American Conference of Governmental Industrial Hygienists has
Tisted EDB as having carcinogenic potential without an assigned

TLV. Rowe et al. (1952) reported the single oral dose toxicity of EDB
for several species of animals. These are listed in the following
table.

Species Single Oral LDSO’ mg/kg ’ .
Mice - Females 420
Rats - Males 146
Rats - Females 117
Chickens 79
Guinea Pigs 110
Rabbits - Females 55

EDB can also be absorbed through the skin in toxic amounts. The LD50 for
skin absorption in rabbits is between 300 and 650 mg/kg. EDB is also
irriteting to the skin and the eyes.

Acute inhalation toxicity data are also included in the report of Rowe
et al. (1952). The maximum survival times for rats exposed tc EDB vapor
are reported as follows:

EDB, ppm Maximum Survival Times
Rats 3000 6 minutes
both sexes
1600 12 minutes
400 36 minutes
200 2 hours
Guinea Pigs 400 2 hours
both sexes

200 7+ hours



Examination of female rats given Single inhalation exposures to EDB gave
these results (Rowe et al., 1952):

Hours of Exposure .
With Adverse Without Adverse
EDB, ppm Effects Effects
800 0.15 0.10
200 1.0 0.7
100 4.0 2.5
50 -—-- 7.0

The adverse effects following these acute inhalation exposures included
pulmonary congestion, edema, hemmorhage and inflammation. The livers
showed hepatocellular degeneration and necrosis and the kidneys had

slight inflammatory and degenerative changes.

Ethyiene dibromide is reported to produce irritation of the mucous membranes,
headache, vertigo, giddiness, nausea, vomiting, drowsiness and coma when
inhaled (St. George, 1937). Thomas et al (1927) reported that guinea pigs
exposed to 0.2-0.3% EDB for 30-150 minutes had nasal irritation.

Data on chrenic vapor exposure of animais to EDB wers also reported by
Rowe et al. (1952). Animals viere exposed for 7 hours/day, 5 days/week
for periods of up to 6 months. The data are summarized in the attached
Table 1.

In a carcinogenic biocassay conducted by the NCI (Olson et al., 1973)
EDB was given by oral intubation to rats and mice. Squamous cell
carcinomas of the stomach were found in rats as early as 10 weeks

after the start of the study. The doses were changed within the 40-200
mg/kg/day range several times during the study. Table 2 summarizes

the number of tumors noted.



Recent information indicates that a Z-year inhalation study being
completed by NCI has identified nasal tumors in rats and mice
exposed to 10 and 40 ppm EDB.

In view of the Tocal irritating properties of EDB on the upper raspiratory
tract, this study was conducted to assess the possibility of EDB-induced
nasal epithelial changes that may precede or accompany the development

of nasal tumors in rodents.

This study would give perspective to the forthcoming tumor data from the

NCI study by: .

1. Allowing an assessment of whether or not various inflammatory,
degenerative, necrotic, hyperplastic or metaplastic changes
occur in tha nasal epithelium prior to (or at doses lower
than those leading to) the developinent of tumors,

2. Allowing an assessment of whether or not the exposure leveis
shown to induce nasal tumors in rodents are associated with
adverse effects that would indicate a maximal tolerated dose
(MTD) may have been exceeded in the chronic study at NCI.

3. Allowing a comparative assessment of those possible effects
noted at higher exposure levels of &40 or 10 ppm with effects at
a lower exposure level (3 ppm).



MATERIALS AND METHODS

General Study Design

A 13-week inhalation study of EDB at concentraticns of 0, 3, 10,
or 40 ppm was conducted with interim sacrifices of male rats after 1
week (5 exposures) and 6 weeks (29 exposures). Groups of control and
exposed rats were retained for at least 88 days after the last exposure
to assess the reversibility of effects observed after 13 weeks of
exposure to EDB.

Body weights were obtained at least weekly throughcut the study.
Basic hematological and urinary parameters were measured prior tc the 6
week and 13 week sacrifices. Urinalysis was also performed on animais
in the recovery group. Clinical chemistry values were measured at the
1, 6, and 13 week scheduled necropsies. Weights of the brain, heart,
Tiver, kidneys, testes (males only) and thymus were obtained and compared
with the body waights of the rats. Tissues of lungs, bronchi, trachea,
nasal turbinates, liver, kidneys, testes, ovaries, uterus, and ocviducts
were examined histopathologically from rats of all exposure levels at

all scheduled necropsies.

Material. Production grade ethylene dibromide supplied by The Dow
Chemical Company, Magnolia, Arkansas was used for this study. Gas
chromatographic analysis of the test material was made prior to
study initiation. The test material was also analyzed twice during
the study and after the final exposure by the Dow Analytical Lab
(Table 3).

Generation and Sampling of Vapor Concentrations of EDB. EDB was

vaporized by metering the liquid at a calculated rate with a precision
pump into a warmed vaporization flask (100°C). The vapors were swept
from the flask with compressed air into the main chamber airflow. The

chambers were 1 m3 stainless steel and glass Rochester-type chambers.
The nominal concentration was calculated from the rate at which liquid
EDB was dispensed and the total chamber airflow. The chamber concentra-
tion of EDB was analyzed at least 3 times/day by gas chromatography
using a flame jonization detector. A 6' x 1/8" 0D nickel column packed



with 107 SP-1000 on 100/200 mesh Chromosorb W (Supelco, Inc.) was used

for the analysis. The carrier (helium), hydrogen and air flows were

54, 20, and 300 ml/inin, respectively. The column and detector temperatures
were 140° and 200°C, respectively. The retention time for the EDB

peak was approximately one minute after injection of the air sample.

Animals. Four groups of CDF rats (9 weeks old) (Fischer 344 derived,
Charles River Laboratories, Portage, MI) consisting of 40 male and

20 female rats were used. Rats were acclimated to the conditions of

this laboratory for at least 13 days prior to the initial exposure to EDB.
The animals were randomly assigned to the four groups using numbers
generated by the program GRAND.CLIST (Computation Laboratory, The

Dow Chemical Company). The CDF strain was chosen because of its
current use in chronic toxicity/carcinogenicity studies in this
laboratory and many other laboratories.

Serial sacrifices of 10 male rats/group were conducted after 1 (5
exposure days), 6 (29 exposure days) and 13 weeks (67 exposure

days) and 10 femaie rats/group after 13 weeks (68 exposure days);
the remaining 10 rats/sex/group were held and sacrificed after

an 88-85 day post-exposure period for the purpose of assessing
reversibility of any lesions that may be associated with exposure to
EDB for 13 weeks.

Procedures. The concentrations studied were 0, 3, 10 and 40 ppm EDB.
Exposures were 6 hours/day, 5 days/week. The animals were housed 2/cage
during nonexposure periods and 5 or 10/cage for females and males,
respectively, during exposure periods. Control animals were also housed
in a chamber during exposure periods. Water and food (Purina Rat Chow)
were withheld during the 6-hour exposure period but were available ad
libitum at all other times. Rats were weighed twice prior to the start
of the study, twice weekly for the first two weeks of the study and once
weekly thereafter. Male rats exposed to the various concentrations of
EDB for 5 days were initially exposed to EDB 6 days after the other
groups were initially exposed. Consequently, their body weights were



statistically analyzed separately frem the other groups. The groups
necropsied after § or 13 weeks of exposure and the reccvery groups were
initially exposed to EDB at the same time and were statistically analyzed
together. Animals were cbserved at the end of each exposure period and
signs of toxicity noted and recorded. Particular attention was paid to
the eyes and nose for clinical indications of irritation. -

Clinical Determinations. Basic hematclogical and urinalysis determinations

were conducted on 7 male rats/exposure level prior to their necropsy after
6 weeks and also on 7 rats/sex/exposure level prior to their necropsv
after 13 weeks of exposure. Urinalysis on 7 rats/sex/exposure leve]

was performed prior to the necropsy on animals in the recovery group.
Clinical chemistry determinations was performed on all 10 animalis/sex

(if applicable)/exposure level at the time of necropsy for the serial
sacrifices after 1, 6 and 13 weeks. Hematological parameﬁersa included

a total erythrocyte count (RBC), total (WBC) and differential leukocyte
counts, hemoglebin concentraticns (RGB), and packed cell volume (PCV).

n

Urinary parametersb measured included spacific gravity, pH, glucose, -
cetones, bitirubin, urobilinogen, cccult bicod and protein. Clinical

chemistry measurements” included blood urea nitirogen (EUN), serum .
glutamic pyruvate transaminase {(SGPT), serum glutamic oxalacetic transaminase
(SGOT), serum alkaline phosphatase (AP), alucose, and bilirubin. Serum
bromide levels of rats exposed to EDB for 6 weeks were measured by

. . d
neutron activation

Pathology. Gross examination of the eyes of all rats was performed by a
microscope slide technique at necrcpsy with observaticns recorded as part

of the gross pathologic examination. At the time of each sacrifice, the

eyes from 5 rats/sex (if applicable)/group were preserved in Zenker's -
solution. The eyes of the remaining rats were preserved in 10% formalin.

by -Microhematocrit Centrifuge, Clay-Adams Company, New York, RBC,
WBC counts, Hgb - Coulter Counter Hodel 2B1 and hemoglubinometer,
Coulter-Electronics, Hialea, Florida.

bSpecif1c gravity - T7.S. Meter American Optical Company, Buffalo, h{
pH, glucose, pr stein, ketones, bilirubin, urobilinogen, occult b]ood— -
Bililabstix, Ames Company, Elkhard, Indiana.

CSerum - Centrifichem System 400, Methods File, Union Carbide Cerp., Rye, NY. .

d
Dow Analytical Lab Report 79-1004G5
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Gross necropsies ware performed on all rats, with special attention
given to assessing the presence or absence of inflammaticn of the upper
respiratory tract. Rats were fasted overnight prior to necropsy.

They were anesthetized with methoxyflurane and decapitated after
clamping the trachea. The lungs and trachea of all animals were
removed as a unit and inflated with 10% formalin from a hand held
syringe. The nasal passageways were perfused with formalin fixative.
Fasting body weights and organ weights for liver, kidneys,

brain, heart, thymus, and testes (males) were obtained from all

rats at each necropsy.

Representative specimens of the tissues indicated in Table 4 were taken
from all animals and fixed in phosphate-buffered 10% formalin. The
target tissues (lungs, bronchi, trachea, nasal turbinates (4 transverse
planes), liver, kidney, testes, ovaries, uterus and oviducts) were
procassed by corventional histoiogical methods, stained with hematoxylin
and ecsin and examinad by light micrescopy from all 10 rats/sex/group

(o]

f cach of the serial sacrifices after 1, 6, 13 weeks and the recovery

group. Transverse sections through the decalcified nasal cavity were made

perpendicular to the plane of the hard palate and the piane of the nasal
septum at or near the following levels: 1)immediately caudal to the
upper incisor teeth, 2)at the incisive papilla, 3)at the second palatal
ridge, and 4)at the first upper molars.

Upon examination of the nasal turbinates, special attention was
given to assessing the presence or absence of discernible 1nf1ammatory,

degenerative, necrotic, hyperplastic or metaplastic changes.

Statistical Evaiuation. Body weights, body weight gain, organ weights,

urine specific gravity, hematology and clinical chemistry data were
evaluated using an analysis of variance and Dunnett's test (Steel and
Torrie, 1960). The Tevel of significance was p<0.05.



RESULTS

Chamber Analysis. Results of the chamber analysis are summarized in

Table 5. Since the actual analytical concentrations are very close to
the desired concentrations of 3, 10 or 40 ppm, these concentrations will
be used throughout the report. The temperature range was similar

within the chambers. Likewise, the relative humidity was nearly identical
between the 4 chambers.

Animal Observations. Male rats exposed to 40 ppm EDB for 5 days exhibited

eye and nasal irritation during the first expcsure period. This was not
observed in other animals scheduled fcr Tonger exposure or at dif%erent
concentrations of EDB. No other effect relatable to ethylene dibromide
exposure was observed.

Two non-exposure related deaths were observed in female rats from the
3 and 10 ppm exposure groups durirg the 88 day recovery period.

Body Weights. Mean body weights for male and female rats inhaling

0, 3. 10 or 40 ppm are shown in Tables 6-8. A decrease in body weight
was observed in male rats exposed to 40 ppm EDB during the 13-week
exposure period. Male rats exposed to 10 ppm EDB showed a significant
decrease for the first two weeks of the study and occasionally thereafter.
A statistically significant decrease in body weight was observed in
female rats inhaling 40 ppm EDB on day 4 of the study. However, these
significant differences were not nearly sc evident when body weight

gains were statistically analyzed (Figures 1-3 and Tables 9-11). The male
rats inhaling 40 ppm ethylene dibromide still showed statistically
decreased body weight gain during the 13-week exposure period but no
change in body weight gain was observed at lower concentrations. The
female rats inhaling 40 ppm EDB showed a decrease in body weight gain on
day 4 and 14 of the study.
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Hematoloqy. The female rats exposed to 40 ppm EDB for 13 weeks had a
statistical decrease in hematocrit and in hemoglobin that may have

been the result of exposure (Table 12). No other measured hematological
parameters revealed an effect attributable to exposure to EDB; the
statistical increase in hematocrit of males exposed to 3 ppm EDB for

12 weeks and the statistical decrsase in total white blood cell counts
of males exposed to 3 or 10 ppm EDB for €& weeks were considered to

be of no toxicologic significance due to a lack of a dose response

and the expected variability in this parameter.

Urinalysis. No treatment-related effects on urinalysis parameters were
cbserved in any male rats exposed to EDB (Table 13). However, female

. rats exposed to 40 ppm EDB for 13 weeks showed a statistically significant

decrease in specific gravity of the urine (Table 14) which was interpreted
as treatment-related. After a recovery period of 88 days, the decrease
in specific gravity was not ohserved.

Clinical Chemistry. As expacied, serum bremide levels were significantly

elevatad in a dose-related manuer above control valuss for all groups of
male rats exposed to EDB for 6 weeks (Tabie 15). Mo other parameters,
of those measured, exhibited a consistent effect due to exposure to
ethylene dibromide; the statistical increases in total bilirubin noted
in rats exposed to 3 or 10 ppm EDB for 13 weeks and the statistical
decrease in SGPT values in rats exposed to 40 ppm EDB for 1 week were
considered representative of the ncormal variation seen with these
parameters and of no toxicologic significance.

Organ/Body Weight Ratios.

Values for terminal body weights, organ weights, and organ/body
weight ratjos for male and female rats are listed in Tables 16 and 17,
respectively. After one week of exposure, there were no statistically
significant differences in organ weights at any exposure level, although

the absolute and relative liver weights were elevated slightly. The relative

Tiver weights cf male rats exposed to 40 ppm EDB were increased at each of
the 3 subsequent necropsy intervals; this was considered tc be the result
of the expesure to 40 ppm EDB and the accompanying decrease in body



weight of this group. Female rats exposed to 10 or 40 ppm EDB for

13 weeks had elevated absolute (40 ppm only) and relative liver weight
values. These liver weight changes observed in the female rats after
exposure to 10 or 40 ppm EDB for 13 weeks were most likely due to
exposure; these changes were not observed at necropsy in rats after

an 88 day recovery period.

Kidney weights of male rats were increased after 6 weeks of exposure to
3 (relative basis only), 10 {relative basis only) and 40 ppm (absolute
and relative basis) EDB. However, after 13 weeks of exposure, kidney
weights were increased on a relative basis only in males exposed to

- 40 ppm EDB. Thus, the transient increase in relative body weights
noted after 6 but not 13 weeks of exposure to 3 or 10 ppm EDB was”
considered to be of questionable significance. Kidney weights of
female rats were not statistically different from control values

at any of the exposure levels, but thare was a trend toward increased
relative kidney weights in female rats exposed to 40 ppm EDB for 13

weeks,

The vieights of the brain, heart, thymus and testes were not considered

to be directiy affected by exposure to 3, 10, cor 40 ppm EDB. The ‘
statistical increase in relative brain weights noted in males exposed

to 40 ppm EDB for 6 or 13 weeks or 10 ppm EDB for 6 weeks were considered
secondary reflections of the lower body weights of these groups. The
statistical increase in relative weight of the thymus of male rats exposed
to 10 ppm EDB for 13 weeks was considered an expression of the normal
variability historically encountered in recording the weight of the
thymus. The increase in relative weights of testes noted in the recovery
group subsequent to exposure to 3, 10, or 40 ppm EDB were considered

to be a secondary reflection of the lower body weight as compared to the
control group sacrificed at that time. The same explanation applies to
the decreased absolute testicular weights in males exposed to 40 ppm

EDB for 13 weeks.



Pathoiogy. Due to the numerous interim sacrifices and recovery
portion of this study, the results of the gross and microscopic patho-
logic examinations (Tables 18-25) will be discussed separately.

6-Day Interim Sacrifice. The results of the gross pathologic

observations for male rats terminated on day 6 of the study (5 exposure
periods) are listed in Table 18. There were no grossly visible
Tesions considered to be related to treatment.

Histopathologic observations and the actual number of tissues examined
microscopically from male rats terminated on day 6 of the study are

listed in Table 19. Effects attributable to EDB were seen only in the
most anterior section of the nasal turbinates. A1l male rats exposed to

40 ppm EDB showed very slight to slight scattered to diffuse hyperplasia
of the respivatory epithelium of the turbinates. Five of ten male rats

of this group showed very slight focal individual epithelial cell necrosis
of the respiratory epithalium. Nine of ten male ratc exposed to 10 ppm
ED8 showed isolated to scattered hyperpiasia of the respiratory epithaiium

raded very slight to slight in degree. One rat of this group showed

~+ 2

ocal individual epithelial cell necrosis of the respiratory epithelium,
very slight in degree. Examination of sectiens of nasal turbinates of
rats exposed to 3 ppm EDB revealed no hyperplasia or other lesions

related to exposure.

st of the male rats of the control group showed varying distribution
of slight submucosal and epithelial inflammation of the respiratory
epithelium with focal aggregates of inflammatory cells in the lumen of
the nasal turbinates. In addition, the tracheal submucosa of all male
control rats showed a similar inflammatory response, accompanied by a
hyperplastic response of the mucosal epithelium. This inflammation
occurs at a highly variable rate in this laboratory. Male rats exposed
to 3, 10 or 40 ppm showed a substantial decrease in the inflammatory
reaction noted in both nasal turbinates and trachea in comparison to
controls. This decrease in inflammation noted in the nasal turbinates



and trachea may or may not have been the result of exposure to EDB. All
other histopathologic observations were considered to be spontaneous in
nature and typical of rats of this age and strain.

40-Day Interim Sacrifice. The gross pathologic observations of male

rats terminated on day 40 of the study (29 exposure periods) are Tlisted
in Table 20. There were no gross observations which were considered to

be the result of exposure.

Histopathologic observations of male rats terminated on day 40 and the
actual numbers of tissues examined microscopically are listed in Table
21. EDB exposure-related effects were again limited to the most anterior

section of the respiratory epithelium of the nasal turbinates.

A1 male rats exposed tc 40 ppm EDB showed very slight to slight multi-
focal to diffuse hyperplasia and very slight to slight multifocal
individual epithelial cell necrosis of the respiratory epithelium.

AlT male rats exposed to 10 ppm EDB showed very slight to siight
hyperplasia of ihe respiratory epithelium with an isolated to diffuse
distribution. Nasal turbinates of rats exposed to 3 ppm of EDB had

no lesions attributed to the expcsure. Male rats exposed to 40 ppm EDB
had an increased incidence of slight focal atrophy of the renal tubules.
This effect was not observed in rats necropsied after 1 or 13 weeks of
exposure to EDB. In fact, after 1 week of exposure to EDB a decrease in
the tubular atrophy of the kidneys was observed from the control group.
No other histopathologic observations were considered to be reiated to

exposure to ethylene dibromide.

95-86 Day Sacrifice. The gross pathologic observations of male and
female rats on study for 95-96 days (67-68 exposure periods) are listed
in Table 22. Five of ten male rats exposed to 40 ppm of EDB showed a
decreased carcass size at the time of necropsy. In addition, five of
ten female rats exposed to 40 ppm EDB showed very slight to stight
diffuse paleness of the liver. No other grossly visible effects

attributable to ethylene dibromide were observed.

Histopathologic observations on male and female rats sacrificed on day
95-96 of the study are listed in Table 23. Effects considered to be



related to EDB exposure were primarily Timited to the most anterior

sections of the nasal turbinates.

A1l male and female rats expcsed to 40 ppm EDB showed very slight to
slight diffuse or focal nonkeratinizing squamous metaplasia and hyper-
plasia of the respiratory epithelium. In addition, all male and most
female rats exposed to 40 ppm showed very slight focal individual
epithelial cell necrosis of the respiratory epithelium.

Nine of ten rats of each sex exposed to 10 ppm showed very slight to
slight deqrees of isolated to multifocal hyperplasia of the respiratory
epithelium. One female rat of this exposure level showed very slight
focal individual epithelial cell necrosis of the respiratory epithelium.
The nasal turbinates of rats exposed to 3 ppm exhibited no lesions due
to the exposure to ethylene dibromide. The increased incidence of
subpleural mononuclear aggregates observed in the lung of rats exposed

0 EDB occurs at a highly variable rate in this strain of rats in this

4

.
laboratory and is considered not toxicologically significant.
In view of the grossly observed very slight to slight degree of hepati
pa?eness, in 5 of 10 females, and the presence of hepatocellular cytopiasmic
vacuoiation in H&E stained sections of livers of 2 of 10 females exposed

to 40 ppm EDB, 0i1 Red O stained Tiver sections from all female rats

exposed to 0 or 40 ppm EDB were also examined. This revealed a very

siight increase of fat within the liver sections of females exposed to

40 ppm EDB. Due to a lack of any significant increase of fat in the

livers of females exposed to 40 ppm of EDB, and the absence of any

grossly visible hepatic paleness at lower levels, tissues from the lower

<+ (Y

exposure groups were not stained with 0il Red 0 Stain.
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88-89 Dayv Recovery Sacrifice. The gross observations of male and female

rats on study for 94-95 days (67-68 exposure periods) and subsequently

held for a recovery period of at least 88 days are listed in Table 24.

One female each from the 3 and 10 ppm groups died spontaneously during

the recovery period. HNecropsy of these two female rats showed a generalized
acute bacterial septicemia, with bacterial organisms noted in various

organs and tissues. These deaths were not considered to be related to
previous exposure to vapors of EDB. There were no gross pathologic
observations which were considered to be related to exposure

Histopathologic observations of male and female rats of this recovery
group are listed in Table 25. .Examwnat1on of the sections of the nasal
turbinates revealed nc evidence of progression cf the epithelial hyper-
plasia or metaplasia that had been previcusly noted at the 1, 6 or 13
week saarifices. The nasal turbinates of all 10 males previcusly exposed
to 10 or 40 ppm ethylene dibromide had no ciscernible changes in comparisen
to conirols as & result of the exposure. Of the 10 females previously
exposed t2 40 ppm EDB, 6 of the 1C fewales had no evidence of hyperplasia,
metaplacia or other exposure-veiated pathoicgic effects within the nasal
turbinates. One female rat exposed to 40 ppm EDE had a singie focus of
epithelial hyperplasia noted in the respiratory epithelium of the nasal
turbinates which was probably the sole remnant from the previous exposure

to tDB.

Examination of the nasal turbinates of females previcusly exposed to 10
ppm of EDB revealed no evidence of epithelial hyperplasia that had been
noted during the exposure. As with the interim sacrifices, there were no
exposure-related observations in the nasal turbinates of male or female

rats exposed previcusly to 3 ppm of EDB.
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CONCLUSIONS
In this study, rats were expcsed to O, 3, 10, or 40 ppm EDB for 1, 6
or 13 weeks and an additional group of rats were held for an 88-89 day

recovery period following the 13 week exposure. Rats exposed to 3

ppm EDB showed no consistent effect in any parameter measured. Exposure
to 10 ppm EDB caused hyperplasia of the respiratory epithelium of the nasal
turbinates, but no effects in the other tissues examined. Examination

of the nasal turbinates and other tissues from the recovery grcup revealed
no differences from controls in the 10 ppm group thus indicating a lack

of progression of the lesion.

Rats exposed to 40 ppm EDB had multiple indications of toxicity as
indicated by a decrease in body weight gain, an increase in liver -
and/or kidney weights and pathologic changes in the nasal turbinates.
At this concentration the nasal turbinates of rats progressed from
very slight hyperplasia of the respiratory epithelium after 1 week

of exposure to hyperplasia and nonkeratinizing squamous metaplasia

of the respirvatory epithelium after 13 weeks of exposure. After a
recovery period of £8-89 days there was essentially complete reversibility
of the Tesions, with only a slight hyperplasia in the nasal epithelium
of one rat that would have been expected fo return to within céntro?
Timits if allowed a slightly longer recovery period.

A preliminary report from the NCI Bioassay Program revealed a high
incidence of tumors of the respiratory system of rats exposed to 10 and
40 ppm EDB for 2 years. These tumors in rats were primarily located in
the upper respiratory system and described as primary adencmas, and
carcinomas and adenocarcinomas of the nasal cavity. These findings
appear consistent with those of the study reported herein which
demonstrated that exposure of rats to 10 or 40 ppm EDB for as little

as five days was sufficient to produce hyperplastic (10 ppm) and

focal necrotic (40 ppm) alteration in the nasal respiratory epithelium.
That such effects would progress in severity even to neoplasia following
two years of exposure to these EDB concentrations is not surprising.
However these considerations must also be tempered by the finding that the
Tesions of the nasal turbinates produced by exposure of rats to EDB

for 90 days in the present study were reversible and nearly completely



so within about the same time span used to produce the effect. In
view of these findings and the lack of any observable effect in
rats of the 3 ppm exposure group, these data indicate that short-
term exposure to EDB would not likely result in any irreversible
effects on the upper respiratory tract or other tissues of the body.
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TABLE 2
NUMBER OF STOMACH SQUAMOUS CARCINOMAS IN RATS
\ a
RECEIVING ETHYLENE DIBROMIDE BY ORAL GAVAGE
80-200 mq/kg/day 40-100 mg/rg/day Controls
Stomach Dicd . Stomach Died Stomach Died
Squamous Without Sur- Squamous Without Sur-— Squamous Without Sur~
Compound Vieek Species Sex | Carcinoma  Tumors viving 1 Carcinoma  Tumors viving [ Carcinoma Tumors viving
EDB 54 Rat M 31 19 0 43 1 0 0 11 9
EDB 54 Rat F 14 27 o 24 17 9 0 0 1s
EDB 42 Mouse M 1 20 29 3 6 41 0 1 19
EDB 42 Mouse F 1 20 29 2 1 47 0 0 20

aO]son, W.A., Habermann, R. T., Weisburger,

r

K., wabd, J. M., Weisburger, J. H., Brief Communication:

Induction of Stcmach Cancer in Rats and Mice by Halogenated Aliphatic Fumigants, J. Nat'l Cancer Inst.,

51 (6), 1993-5, (1973).
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ANALYSIS OF THE ETHYLENE DIBROMIDE SAMPLE

USED IN THE 13-WEEK INHALATION

Ethylene Dibromide

Unknown (probably ethylene)

Vinyl Bromide

Ethyl Bromide

Methylene Chloride

Bromoch1bromethane

Methylene Bromide and/or 1-bromo-2-
chloroethane

2-Chloroethanol

Bromoform

2-3romoethanol

1,1,2-Tribromoethane

Bis(2-bromoethyl)ether

N.D. = Not detected.

TABLE 3
STUDY
Weight %

Analysis Analysis Analysis Analysis
18 ob . | 3D 2D
99.84 99.58 99.64 99.6

0.02 N.D N.D.
n0. 03 0.01 0.01 0.01
0.29 0.27 0.25
N.D. N.D N.D.
N.D. N.D N.C.
0.01 0.01 0.01
0.02 0.02 0.02
0.02 0.01 0.02
0.01 0.01 0.03
0.02 02 0.02
0.02 0.01 €.03

%personal communication from J. C. Warren, Jr., Quality Control Lab., Dow Chemical USA,
|

Magnolia, Arkansas.

bDow Analytical Lab

e



esophagus
salivary glands
stomach

small intestine
large intestine
pancreas

Tiver®

kidneys?
urinary bladder
prostate
accessory sex glands

epididymides

testesa
ovaries®
oviductsa’b
cerebrum
brain cerebellum
brain stem

pituitary gland

spinal cord

-73-

TABLE 4

REPRESENTATIVE TISSUE SPECIMENS OBTAINED AT AUTOPSY FROM ALL RATS

peripheral nerve

trachea®

Tungs (bronchi)a

nasal turbinates?

sternum

spleen

thymus -
1ymph nodeé (thoracic, mesenteric)
heart

aorta

skeletal muscle

adrenal glands

thyroid gland

parathyroid gland

adipose tissue

skin
any gross lesion or mass

uterusa

These target tissues were examined by conventional histological methods.

b

Tissue was evaluated histologically only to the extent that it was included
in routine sections of the adjacent larger organs.



TABLE 5

CHAMBER AIR ANALYSIS FOR ETHYLENE DIBROMIDE EXPOSURES

Exposure Concentration (ppm) 0 3 10

Analytical Concentration X * S.D.

1 week exposure 3.1z0.2 9.7%1.0
6 week exposure 3.0+0.2 10.7+2.2
13 waek exposure 3.0+0.4 10.3%1.7
Nominal Concentration X * S.D.
1 week exposure 3.5x0.7 9.7+x0.5
6 week exposure 3.320.5 10.9x2.3
13 waek exposure 3.2:0.4 10.7+1.7
Coefficient of Variation, %
1 week exposure 6.5 10.3
6 week exposure 6.7 20.6
13 week exposure 13.3 16.5
Daily Temperature, °C, cumulative
Minimum, X * S.D. 2141 2342 20+1
Maximum, X £ S.D. 26%1 272 261
Daily Relative Humidity, 7%, 46%5 43%3 44+2

cunilative .

40

39.
39.
.81,

39

39.
40.
40,
40.

23%1
28+1

4313

6x0.

[o <l A 6]

.9

.3
.2(males)
4(females)

_‘bz-



Days on test

£~

~05.

TABLE 6

MEAN BODY WEIGHT VALUES OF MALE RATS
EXPOSED TO ETHYLENE DIBROMIDE FOR ONE WEEK

Control

214.,1%8.5

223.6+8.4

DOSE LEVEL PPM

3

21€.2x B.

224,92 7.

231.3%15.

No values were significantly different from

p <0.05.

10 40
4 213.5%12.8 215.7% 9.3
g 222.1212.6 229,1%10.8
3 231.5212.9 229.1£10.8

controls by Dunnett's test,
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TABLE 7 C(CONT.)

MELN BUOLY WCIOKT VALULS (GRAMS) 0OF MALE RATS
MAINTAINED On ETHYLENE DISRUMIVE FCE 153 WEEK

LOSE LEVEL PPH

DAYS G

TEST CONTRL 3 19 "3
159 36321 381425 377216 363420
15@ 401223 3uhaZ? 360216 3ebr22
173 40621 387425 381216 386221
1890 40723 . 395427 38617 362425

#* STATISTICALLY SIGNIFICANT DEVIATION FRUM CUNTROL USING DUNNETTS
TEST, p <0.05. .
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TABLE 8

McAN BOOY WEIGHT VALULS (GRAMS) (OF FEMALE RATS
MAINTAINED Ui ETHYLENE DIBKUMIULE  FUR 13 WEEK

CCSL LEVEL PPM

DAYS UN
TEST CONTRL 3 19 40
-2 129+ 6 127+ o 127+ 6 129+ 5

1 139+ o 135+ 6 13%% 7 | 139+ 6
4 141+ 6 142+ 7 142+ 7 135+ 7%
7 lal+ 6 1412 4 141+ 7 140 6
11 1521 3 151+ 7 152+ 7 1502 6
14 154+ 8 152+ 7 154+ § 151+ 7
20 153410 151+ & 153+ o 151+ 8
24 161210 1552 7 161+ 9 158+ 8
27 155411 157+ ¢ 161+ 153+ 7
35 lol212 1614 7 162211 1622 o
42 172211 171r & 173211 1712 8
49 179212 1762 5 179£10 179 7
55 162411 176+ 7 151211 1792 7
53 185+11 185+ 8 186%11 152 8
69 183212 185+ & 190411 188+ 8§
76 192411 191+ 9 193512 1552 9
83 193210 192% 9 195411 192+ 9
90 196410 194+ 9 195+13 193210
97 199211 195415 192214 155%10

1064 137+12 19514 195514 190+13

111 193413 193413 196413 197+13

118 169413 18041 192413 169212

125 192214 167412 199412 192412

131 191213 152411 196413 195213

129 195+1¢ 189412 154314 16C+13

146 192212 191211 196214 192511

152 192413 189+10 196216 160+ 12
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TABLE 8 (CONT.)

MEAN BUDY WEIGKT VALUES (GRAMS) UF FEMALE RATS
MAINTAINEU On ETHYLENE DIBKUMIUE FOR 13 WEEK

LLSE LEVEL PPM

LAYS LN _ . ,
TES COHTRL 3 19 18
159 398 +21 3blx2% 377+16 33+20C
166 G01223 385422 250216 3ev222
173 @ 6+21 3E7+25 3ultl6=* 386121
180 G4C7223 396+27 366+17 352225

¥ STATISTICALLY SIGNIFICinT DEVIATION FRUM CONTRIL USING DUNNETT'S
TEST, p <0.05.
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TABLE 9

MEAN BODY WEIGHT GAIN VALUES (GRAMS) OF MALE RATS
EK

1

MAINTAINED ON ETHYLENE DIBROMIDE FOR ONE WI

t

DOSE LEVEL PPM

Days on test Control 3 19 40
-2 0£0 0+0 020 010
1 Gr3 g+72 9x2 114

4 18+3 193 183 13x4%*

*Statistically significant from control value by Dunnett's test, p <0.05.
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TABLE 10

VAL JZS
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4% 9
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6l 28
£5+ 7
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173

132

MZAN 3007 HZ
“AINTAINZD 3

SoHTRL 3
133215 132+20
201213 195817
235415 137¢20
227+17 232+23

# STATISTICZALLY SIGN

TEST,

p <0.05.
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TABLE 10 (CONT.)

10
133+1D
122%1)
132+10
197412
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RAM
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538 7
13+ 3
52+ 7
57+ 3
12¢ 3
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(5445) OF “Z4A_E RATS
4122 =JR 13 AE:K

&3

o+ O
10t 2

b 4w%
11 4
21t 3
22+ 4%
22+ 5
29+ 5
29+ 5
33¢ &
42+ 5
50x 6
5Gt &
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5S¢+ 5
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FABLE 11 (CONT.) -34.

AZANV 330y SIICHT SA1W VALJZS (549S) OF S3vA_E QUATS
YADNTAINZD ON ZTHAYLENZ 31334102 =JR 13 4E:,
0332 LEVEL P24
53+1) 72 4 7310 5611
55 3 59+ ¢ 73; 3 6utl2
571D 71 & 7211 £7+12
S7T+11 72 ¢ 73+11 5712

FOSTATUSTIZALLY SIGMISICZANT JZVIATIDN =329 CIMTRIL USING JUNNETT!S
TEST, p <0.05.
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GROSS PATHOLCGIC OBSERVATI
VAFORS OF ETHYLENE DIBROMIDE (6 DAYS ON STUDY)

-41-

NS ON MALE

‘

RATS EXPCSED TO

Exposure Concentration (pom) 0 3 10 40
Number of rats examined 10 10 10 10
No visible lesions 2 2 4 5
GENERAL
Accessory spleen present 1 0 0 0
Necrosis and atrophy of the tip

of the tail 1 0 0 0
SALIVARY GLANDS
Edema 1 0 0 0
EVIS
Corneal cloudiness 4 2 & 1
LUNGS
Singlic circumscribed red focus 1 4 2 Q
Few circumscribed rad foci 4 1 0 2
LIVER
Diaphragmatic hernia e 0 1 0
URINARY BLADDER
Organized plug within lumen 1 1 0 0

Data listed as number of rats with the listed chservation.
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TABLE 19

HISTOPATHOLOGIC OBSERVATIONS ON MALE RATS
EXPOSED TO VAPORS OF ETHYLENE DIBROMIDE (6 DAYS 9N STUDY)

.

Exposure Coacentration (pom) 0 3 10 460
Number of Rats Fxamined 10 10 10 10

HASAL TURBINATES (Number of tissues examined microscopically) 10 10 10 10
Hyperplasia of respiratory epithelium

~ isolated, very slight to slight o] o] 1 0

- focal, very slight to slight 0 0 4 0

- scattered, very slight to slight 0 0 4 3

- multifocal, very slight to slight 0 Q 0 3

~ diffuse, very slight to slight 0 0 o] 4
Individual epithelial cell necrosis, respiratory epithelium

- focal, very slight 0 0 1 5
Epithelial inflammation, respiratory epithelium

‘- focal, slight 5 0 J 0

- multifocal, slight 4] 0 1 [}
Submucosal inflammation, respiratory epithelium

~ focal, slight 2 1 0 0

- scatterad, slight 3 0 0 Q

- multifocal, slight 5 0 1 o]
Submucosal inflammation, olfactory epithelium

- focal, slight 1 0 o] 0
Inflammatory cells in lumen .

- focal, very slight 4 0 0 Q

TRACHEA (Number of tissues examined microscopically) : 10 10 10 19
Submucosal aggragates of moncnuclear cells

~ focal, slight i v} 2 0 3

- multifocal, slight ] Q 0 1

- diffuse, mnderate 10 Q 2 0
Epithelial hyperplasia

- diffuse, siight 0 3 6 3
Inflammatory cells in lumen

- focal, slight . 3 9 0 0

LUNGS/BRONCHI (Number of tissues examimed microscopically) 10 10 10 10
Peribronchiolar aggregates of mononuclear cells

- focal, slight 10 10 9 10
Subpleural aggregates of moncnuclear cells

- focal, slight 8 4 8 6

- multifocal, slight 1 0 0 0
Aggregates of alveolar nacrophages

~ focal, slight 2 1 2 1
Interstitial inflammation

~ focal, slight 1 0 o] 1
Perivascular aggregate of mcnonuclear cells

- focal, slight 1 0 0 o
Inflammation and fibrosis of pleura

- focal, slight 2 0 0 Q

LIVER (Number of tissues examined microscopically) 10 ic 10 10
Aggregates of mononuclear cells

~ focal, slight 6 3 5 8
Periportal agzregates of moncnuclear cells

- focal, slight 0 1 1 2
Single focus of hepatocellular necrosis and accompanying inflammation

- slight 0 2 o] 2
Siagle area of biliary hyperplasia, fibrosfs, and fnflamnation

~ moderacte . [s] 0 1 0
Sinzle focus of hepatocellular alteration '

- slight 0 0 1 0
Biliary hyperplasia

- multifocal, slight 0 1 0 0
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TABLE 19 (cont.)

HISTOPATHOLOGIC OSSERVATIONS ON MALL RATS
EXPOSED TO VAPORS OF LTHYLENE DIBROMIDE (6 DATS ON STUDY)

0 3 10 40
10 10 10 10
S (Nuaber of tissues exanmined microscopically) 10 10 10 10
Atrophy of reral tubules
- focal, slight 4 1 0 Q
Aggregdace of monovauclear cells
- focal, slight 1 0 1 0
TESTES (Number of tissues examined microscopically) 10 10 10 10
Unilateral dezyeased spermatogenesis
- focal, very slight 0 1 0 0
- focal, moderate 0 0 1 o]
SPLEEN (iumber of tilssues examined microscopically) 1 0 0
Accessory spleen . 1 9]
THYROID (Nuzmber of tissues examined microscopically) 4 3 3 5
Hemorrhage
- focal, slight o 1 0 6]
Aggregates of mononuclear cells and debris within follicles
-~ foeczl, slight 0 1 0 0
Additional tissues excmined nmicrescopicallv and showine no visitlas iesions
ESOPHAGUS 10 10 10 i0
ACRTA 5 4 1 0
LARGET MEDIASTINAL ARTERY 5 7 3 7
THORACIC LYMPH NODE 4 2 3 3
PARATHYECID 2 1 1 2
PANCREAS 1 0 0 1
THYMUS 0 1 Q 1
PHARYNX 0 1 4 2



TABLE 20

GROSS PATHOLOGIC OBSERVATIONS ON MALE RATS EXPOSED TO
VAPORS OF ETHYLENE DIBROMIDE (40 DAYS ON STUDY)

Exposure Concentration {(ppm) 0 3 10 40
Number of rats examined 10 10 10 10
No visible lesions 6 6 6 4
EYES
Corneal cloudiness 2 2 3 2
Decreased in size with cataract

formacion - unilateral

(possibly congenital) 0 0 0 2
Focal intraocular opacity 0 .0 1 0
LUNGS
Single circumscribed red focus 1 0 pA 3
Few cilrcume¢cribed red foci 1 1 0 1
LIVER
Diffuse paleness 1 1 0 c
URINARY BLADDER
Organized plug within lumen 0 1 0 0
STOMACH
Hemolyzed blood clot within lumen 0 1 0. 0
Pinpoint focus on glandular mucosa 0 1 0 ¢
MESENTERIC TISSUE
Tag of strangulated omental fat 1 0 0 0

Data listed as number of rats with the listed observation.
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TABLY 21

HISTOPATHOLOGIC OBSERVATIONS ON MALE RATS
EXPOSED TO VAPORS OF ETHYLENE DIBROMIDE (40 DAYS ON STUDY)

Evposure Concentration (ppm) - 0 3 10 40
fumber of Hats Exanined 10 10 10 10

NASAL TURBINATES (Number of tissues examined microscopically) i0 10 10 10
Hyperplasia of respiratory epithelium

- isolated, very slight to slight 0 0 3 Q

- fccal, very slight to slight 0 0 2 0

- scattered, very slight to slight 0 0 1 ]

- multifocal, very slight to slight 0 0 3 2

~ diffuse, very slight to slight 0 0 1 8
Individual epithelial cell necrosis, respiratory epithelium

- focal, very slight 0 0 0 5

- multifocal, slight 0 0 5
Epithelial inflammatioa, respiratory epithelium

~ mulrifocal, slight 0 0 [} 1
Submucosal inflammation, respiratory epithelium

- focal, slight 0 2 Q 1

- scattered, slight 0 0 0 1

- multifocal, slight 0 0 g 1
Subnucosal inflammation, olfactory epithelium .

- focal, moderate 1 0 0 0
Submucosal inflammation of olfactory epithelium

- multifocal, slight 0 0 0 1

TRACHEA (Number of tissues examined microscopically) 10 9 10 10
Submucosal aggregates of mononuclear cells

- focal, slight 3 4 0 1

- multifocal, €lizh: 6] o} 0 1
Fpithelial hyperrlasia

- diffuse, siight 0 ] G 1

LUNGS/TRONCHI (Number of tissuec examined microscopically) 10 10 i0 10
Feribroachiolar azgregates of mononuclesr cells -

-~ focal, slight . 10 10 10 10
Subpleural agzregates of monovnuclear cells '

- focal, slight 7 7 7 5
Aggregates of zlveolar macrophages .

~ focal, slight 1 0 2 1
Interstitial inflammation '

-~ focal, slight 1 1 0 1
Inflammation and fibrosis of pleura

- focal, slight 0 0 o} 1

LIVER (Number of tissues examined microscopically) 10 10 10 10
Aggregates of mononuclear cells

- focal, slight 4 2 4 4

- multifocal, slight 6 8 6 5
Periportal aggregates of mononuclear cells

- focal, slignt 0 1 1 o]
Increased cytoplasmic vacuolizacion

- diffuse, slizht 1 0 0 0

- diffuse, rcdarate 0 1 0 0
Capsular fibrosis

- focal, slight 1 0 0 0
Agzregate of mast cells

- {fecal, slight 0 0 0 1

KIENEYS (Number of tissues examined microscopically) 10 10 10 10
Atrephy of renal cubules

- focal, slighs 3 2 1 8
Aggreyates of monduuclear cells

= focal, slizht 1 3 0 0
Oilated rensl tubule with eosinophilic cas: formation

- focal, siishe 0 1 0 0
Iatersticial in

- foval, slizh 0 0 0 1




TABLE 21 (cont.)

HISTOPATHOLOGIC OBSERVATIONS ON MALE RATS
EXPOSED TO VAPORS OF ZTHYLZINE DIBRCMIDE (40 DAYS ON STUDY)

Exposure Concentration (ppm) ) 0 3 10 40
Number of Rats Examined 10 10 1 10
TESTES (Number of tissues axanmined microscopically) 10 10 10 10
Hyperplasia of spermatogenic cells
~ focal, slight 1 0 ¢] 0
Unilateral decreased spermatogenesis
~ multifocal, pronounced 1 0 0 o]
- focal, mederace 1 Q Q 1
- diffuse, pronounced 0 0 Q 1
Sparm granuloma 0 0 Q 1
Mineralization
=~ focal, slight 0 0 0 1
THYROID (Number of tissues examined microscopically) .6 7 7 7
Aggregates of mononuclear cells and debris within follicles
~ focal, slight 0 1 Q 0
LACRIMAL GLAND (Number of tissues examined amicroscepically) 2 0 0 2
Interstitial inflarmation
-~ focal, slight ) 1 o] o] Q
- diffuse, moderate . 1 qQ Q 2
Additional tissues ewamined microscopically and showine no visible lesions
ESOPHACUS 10 9 10 10
ACRTA 4 2 2 2
LARGE MEDTASTINAL ARTERY 7 A 4 5
THORACIC LYMPH NODE 5 4 3 3
TH{ROTD 6 7 7 7
PARATAYROID 3 2 7 5
THYMUS 2 3 Q 2
PHARY NS 0 0 0 2
PANCREAS 0 1 0 0
STOMACH 0 1 0 o]
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EXPOSED TO VAPORS OF
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TABLE 22

MALE ARD FEMALE RATS
ETHYLENE DIBROMIDE ( 95-96 DAYS ON STUDY)

Males Females
0 3 10 40 0 3 10 40
10 10 10 10 10 10 10 10
2 3 4 2 7 7 6 4
General
Inflammatory veaction in ear at site
of fdenrifization tag 2 3 1 2 1 1 1 1
Alcopecia reacrion in ear at site of
identification tag 0 0 0 1 0 0 0 0
Alepectia on bridge of nose 0 0 0 Q 0 0 1 0
Dacreased size of carcass 0 0 Q 5 0 0 0 0
Strangulated tag of epididymal fat 0 0 0 1 0 0 0 0
Liver
Pale focus 0 1 Q 0 0 0 0 a
Scattered palt foct 0 0 Q 0 0 0 0 1
Diaphr 0 1 0 0 0 0 2 o]
Diffuse palenesg -
very slight to slight 0 0 0 0 0 0 0 5
Hidrevs
Fibrcus adhesions and contracticn of
central portien of cne kidney 0 0 0 0 0 o] 1 0
sireumszrired focd 7 2 3 2 0 0 0 0
Eres
Corrcal cleudiness - upilateral 1 1 3 3 2 2 0 2
Corneal cloudiness - bilateral 2 3 2 0 0 o] o] ¢
hemorrhage 1 0 ¢ 0 0 0 o Y
Organlzed plug in lumen 1 ¢] 1 Q 0 0 0 0

Daza liscted as number of rats with the

listed observation.
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TABLE 23

HISTOPATHOLOCIC O3SERVATIONS O MALE
VAZORS CF ETHYLENE DIBROMIDE VIA INHALATION (95-96 DaYS oN STUDY)

Sex

AND FEMALE RATS EXPOSED TO

Females

Dose in pom 0

10

By

40

Number of rats examined 19

.9

10

Nasal Turbinates (Number of tissues
evamined microscopically) 10

Nonkeratinizing squamous metaplasia and
ayperplasia of the respiratory epithelium
- focal, very slight to slight
- diffuse, very slight to slight
Hyperplasia cf the respiratory epithelium
~ isolated, very slignht o slight
- focal, very slizht to slight
- scar ad, very slight to slight
ccal, very slight to slight
Individual =3ithelial cell necrecsis of the
respiratory epichelivm
- focal, very slight 0
Epithelial inflammation of the respiratory
epithelium
- focal, very slight 2
Submucosal inflammation of the respiratory
epithelium
- focal, slight
- scattered, slight
- multifocal, slight 1
Submucosal inflammation of the olfactory
epitnelium
- focal, slight Q

o0

[wiwlie e

— W

Trachea (Number of tissues examined
microscopically) 10

Submicosal agzregates of wononuclear calls
- focal, slighc 3

Lunzs/Brenchi (Number of tissues o2xamined
microscopically) 10

Peribronchiolar aggregates of moncnuclear
cells

~ foeal, slight 10
Subpleural aggregates of mononuclear cells

~ focal, slight 4]
Azzregates of alveolar macrophages

- focal, slight 0
Interstitial iuflammation

-~ focal, siighe : 0
Hemorrnhage

- focal, slight Q
Perivascular agggregatas of mononuclear cells

- focal, slighsz Q
Granuloma

- focal, very slighc L
Thickening of pleura

- focal, slight 0

Liver (Number of tissues examined
microscopically) 10

Aggregates of mononuclear cells

- focal, slighe 10
Aggregates of mononuclear cells

- multifocal, slight 0
Periportal aggregates of mononuclear cells

-~ focal slighet 0

oo

[eNoNeNal

N OOy

10

10

10

Data listed as number of rats with the listed observation.
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TABLE 23 (cont.)

HISTCPATHOLOGIC OBSERVATIONS ON MALZ AND FEMALE RATS EXPOSED TO
VAPORS OF ETHYLENE DIBROMIDE VIA INUALATION (95-96 DAYS ON STUDY)

Sex Males FTemales
Dose in »-onm 0 3 10 40 0 3 10 40
Number orf rats examined 10 10 10 10 10 10 10 10
Liver (Coat'd)
Single focus of hepatocellular necrosis
and accompaning inflanmmation
- sligne 0 1 0 2 2 1 0 2
Subecapsular nicrogranuloma
~ focal, slight 0 0 0 0 0 1 0] 0
Hepatocellular cytoplasmic vacuolation,
suggestive of fatry change
- diffuse, slight 0 0 0 0 0 0 0 2
LIVER - Cil Red O Stain
(Number of tissuss examined) 0 ] 0 v 9 0 0 10
. Negative o 0 0 0 7 0 0 5
1+ 0 0 o] 0 1 0 o] 3
2+ 0 0 0 0 1 9] 0 1
3+ 0 0 0 0 o 0 0 1
Kidneys (Number of tissues examined
microscopically) 10 10 10 10 10 10 10 10
Atrophy of renal tubules
- focal, slight 8 8 9 9 2 1 1 2
Aggregates of mononuclear cells
- focal, slight 2 1 2 2 2 0 1 1
Intersticial inflamnation
- focal, slighr 2 Q o] 0 0 b 0 4]
Dilated renal tubules with ecsinpophilic
cast formation
- focai, slight C [ 0 1 0 0 0 g
Mineralized debris
- focal, slight 0 0 0 0 0 0 2 0
ducts and hyperplasia of renal pelvis
epithelium 0 0 0 0 0 0 1 0
Lacrimal Gland (Number of tissues
examined microscopically) 2 0 0 0 0 0 0 0
Interstitial inflammation
- focal, slight 1 0 0 0 0 0 0 0
Uterus (Number of tissues examined
microscopically) - - - - 10 10 10 10
Dilatation of lumen - - - - 3 3 3 4
Additional tissues examined microscopi-
cally and shewing ne visible lesions
Testes 10 10 10 10 - - - -
Ovary(ies) - - - - 106 10 10 10
Oviducts - - - - 10 10 10 10
Esophagus 9 10 10 10 10 10 10 0
Aorta 4 4 4 6 2 3 4 4
Large Mediastinal Artery(ies) 5 6 A 1 3 1 3 4
Thyreoid 3 1 2 5 1 0 2 2
Parathyroic 3 0 0 4 1 0 2 1
Thoracic Lymph Node 6 7 7 6 6 5 4 4
Thymus 1 0 1 0 1 0 1 0
Hard Palate 2 0 0 0 0 0 0 0
Stemach 1 0 o} 0 0 0 0 0
Urinary 3ladder 1 0 0 0 2 2 3 3

Data listed as aumber of rats with the listed observation.

- = Not applicavle.
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TABLE 24

GROSS PATHOLCGIC OBSERVATIONS ON MALE AND FEMALE kA*§ EXPOSED 3Y INHALATIOM
TO VAPORS OF ETHYLENE DIBROMIDE (EDB) ( 94-95 JAYS ON STUDY)
AND HELD FOR A RECOVERY PERIOD OF 88~89 DAYS

Sex Males Females
Dose in ppm 0 3 10 40 0 3 10 40
Number of rats dying spontaneously 0 0 0 0 0 1 1 0
Number of rats in group 10 10 10 10 10 10 10 10
No visible lesions 4 5 5 4 & 7 5 7
General
Inflammatory reaction at site of ear tag 1 L 1 3 1 0 1 0
Tag of strangulated omental fat o] 2 0 0 0 0 0 a
Slight alopecia of the facial regiom 0 0 0 1} 1 o] 0 0
Perineal soilin 0 0 0 0 0 0 ® G
Soiling around extermal nares and oral cavity 0 0 o} o} Q Q 1% 0
Very slight postmortem autolysis 0 9 0] 0 0 0 1% 0
Eyes
Focal corneal cloudiness - unilateral 3 1 3 2 2 1 1 0
Focal lenticular cloudiness - umilateral [¢] 1 0 0 ¢] [¢) 0 0
Slight enlargement - unilateral . 0 0 0 0 0 1 0 0
Liver
Pale yellow area o] 0 Q 1 Q 0 0 0
Pale areas : o] 0 0 0 1 0 0 o]
Nadular protrusion of liver into herniated diaphragm C 0 o} Q o] 1= V] 1
Herniation of diaphragm involving the liver

sometimes producing a pale area 0 0 0 0 2 1 Q 0
Congestced 0 0 0 0 0 0 1* g
Slight pale accentuatien of the lobular pattern 0 0 0 1 0 3 0 a
Kidnevs
Congested ¢ 0 o] 0 Q 0 1* 0
Lungs
Few circumscribed foci 2 3 1 2 2 0 0 1
Dark, congested and edzmatous 0 0 0 o] ] 0 1* 0
Pituitary
Increased size 0 Q o] 0 0 0 1% o]
Thoracic Cavicy
Hydrothorax Q o} 0 0 o] 0 1% 0
Adrenal
Dark focus 0 G 0 0 0 0 1% g
Uterus
Srall structure free withia lumen Q 0 Q Q 0 o] 1 2
Distended with fluid contzining few suspended

particles Q 0 0 0 Q 0 1 o}
Inflammatory narerial in horns o] o] o] 0 0 o] 0 1
Qvary
Periovarian cyst Q 0 0 Q 1 o] 1 0
Increased size with accumulation of inflammatory

naterial - 0 0 0 0 0 Q Q L

Data listed as number of racs with the listed observation.

*Qbservation 2a rar dying during soudy.
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TABLE 25

HISTOPATHOLOGIC ORSERVATIONS ON MALE AND FEMALE RATS EXPOSED BY INHALATION
TO VAPCRS OF FTHYLENE DIBROVWIDE (EDB) (94-95 DAYS ON STUDY)

AND HEZLD FOR A RECOVERY PERIOD OF 88-89 DAYS

Duta listed as the anumber of rats with the listed observation.

*Observation ncted only in rat dying during study.

Sex Males
Dose (pom) Q 3 10 40
Number of rats dving spcataneously 0 0 0 0
Number of rats examined 10 10 10 10
NASAL TURBINATES (number of tissues examined) 10 10 10 10
Epithelial hyperplasia of respiratory epithelium
- single focus 0 0 0 0
Epithelial inflarmmation of respiratory epithelium
- focal, slight 0 0 o] 1
Submucosal inflamration, respiratory epithelium
- focal, slight 8] C 0 1
Submucosal inflammation, olfactory epithelium
- focal, slight ¢ 0 o] Q
Inflammatory cells in lumen - focal, slight 0 0 o] 1
Focal flattening of ciliated respiratory
epithelium ~ isolated, very slight 3 0 0 3
LUNGS/BRONCHI (number of tissues examined) 10 10 10 10
Peribronchiolar aggregates of mononuclear cells
- focal, slight 7 8 8 10
Peribronchiolar aggregates of mononuclear cells
- multifocal, slight 3 0 0 0
Subplaural aggregates of mononuclear cells
- fecal, slight 6 3 4 3
Subpleural aggregates of nmoncnuclear cells
~ multifocal, siight o} Q v} 0
Aggregatas nf alveolar macrcphages
- focal, slizhe 0 1 1 0
Interstitial inflammation - focal, very slight 0 0 ¢ 0
Interscitial inflammacicn - fecal, slight L 0 2 o]
Hemorrhage -~ focal, siight 0 0 1 0
Perivascular aggregates of mcnonuclear cells
~ focal, slight 1 o] 0 0
Inflammation and fibrosis of pleura
- focal, slight 0 0 1 0
Acute pulmonary edema and congestion with multiple
bacterial colonies - 0 0 0 0
Alveolar hyperplasia and inctersticial inflammation
- multifocal, slight 0 o] 0 0
Aggregate of mononuclear cells
- focal, slight 0 o] o] 0
LIVER (number of tissues examined) 10 10 10 10
Aggregates ‘of mononuclear cells
- focal, slight 7 6 7 8
Aggregates of moncnuclear cells
- multifocal, slight 3 1 2 1
Periportal aggregates of mononuclear cells
- focal, slight 5 o] 2 2
Single focus of hepatocellular necrosis and
accompanying inflammation - slight 2 0 1 0
Subcapsular microgranuloma - focal, slight 2 1 o] 0
Cytoplasmic vacuolization - focal, slight 3 3 4 4

Females
o] 3 10 40
] 1 L Q
10 10 10 10
16 10 10 10
o] o] 0 1
0 0 o] 0
6 1 6 3
1 o] 0 0
[s] 0 0 0
0 0 0 0
10 10 10 10
9 10 10 10
1 0] 0 0
3 2 3 3
0 1* 6] 0
0 o] 0 0]
0 0 0 1
9] 0 0 0
0 o] 0 0
0 1 o] 0
0 0 0 0
0 0 1% o]
1 0 0 0
[¢] o] 1 C
10 Q0 1C 10
3 3 S 3
3 0 0 1
2 3 5 5
0 0 0 0
0 o] 0 0
0 8] 0 o]
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TABLE 25 (cont.)

HISTOPATHOLOGIC OBSERVATIONS ON MALE AND FEMALE RATS EXPOSED 8Y INHALATION
LENE DIBROMIDE (ED3) | Y4-%

TO VAPORS OF E

- DAYS ON STUDY)

Acute suppurative inflammation and dacterial celeonles -

LTERUS (number of tissuss examined) -
Pilatatisn of the lunen -
Endomercrial hyperplasia - slight -
Endemecrial changes consistent wich phases of the

estrus cycle -

Data listed as the number of rats with the listed observatiocn.

~ = Not applicable,

*Observation noted only in rat dying during scudy.

AND HELD FOR A RECOVERY PERIOD of 88-89 DAYS

Sex Males
Dese (nom) o] 3 10 s
Number of rats dving svontanecusly 0 U 0 Q
Number cf rats examined 10 10 1.0 10
LIVER {(cout'd)
Cytoplasmic vacuolization - multifoeal, slight 4 2 0 2
Biliary hyperplasia - focal, slighe 5 1 2 2
Biliary hyperplasia - nmultifocal, slight 1 Q 0 0
Retention cyst 1 0 o] 0
Periportal fibrosis - focal, slight 0 0 0 0
Bacterial colonies present ia RE cells 0 ¢ o] Q
Focal hepatic necrosis - very slight 0 0 0 0
Capsular inflammation and bacterial colenies

- focal, slight 0 0 0 0
Capsular inflammaticn and fibrosis

- moderats 0 0 Q 0
KIDNEYS (number of tissues examined) 10 10 10 10
Atrephy of renal tubules - focal, slight 6 8 7 9
Atrophy of renal tubules - nmultifocal, slight 2 o] 0 0
Aggregates of moponuclear cells

- focal, slight 4 3 2 o]
Intcerstitial inflammation - focal, slighe 3 0 1 L
Dilanted renal tubules with ecsincphilic cast

fornation ~ focal, slight <] 4 4 38

Minzralized debris - focal, siigntc 0 0 0 o]
Dilarted vrenal tubules - focal, slight 1 0 0 2
Baccerial colonies in renal tutules o 0 Q 0
TRACEFA (number of tissues examined) 10 10 10 10
Subnucwsal aggrngates of mononuclear cells

- focal, slight 4 1 4 A
Submucosal aggregates of mononuclear cells

- mulcifocal, slight 1 0 0 0
Epithelial hyperplasia - focal, slight 1 0 0 8]
TESTES {(number of tissues examined) 10 10 10 10
Unilateval decreased sparmatogenesis

- focal, moderate 1 0 1 0
Sperm granulcra 0 0 o] 1
Mineralization - focal, slight 1 0 o] 0
QVARY (numbter of tissues examined) - - - -
Pyogranulomatous inflarmatory reaction - - - -

Femaleas
0 3 10 50
0 1 1 0
10 12 10 10
0 0 0 Q
o] 0 1% 1
0 1 0 1
o] 0 Q 0
0 0 0 1
0 0 1* Q
Q 0 1% 0
0 ey 0 0
1 Q Q Q
10 10 10 10
0 1 1 J
0 0 0 G
1 2 2
Q 0 0] 0
1 1 1 o}
o] 0 0 1
0 o] 0 Q
e 1% 1= 9
10 10 10 0
2 6 3 3
0 0 0 o
0 0 0 0
10 190 190 10
g J Q 1
0 1= 1* 0
10 i0 10 10
1 o] 1 Q
a Q §] 1
o] 2 4 3
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