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COMMONLY USED ABBREVIATIONS

BMC benchmark concentration

BMD benchmark dose

BMCL benchmark concentration lower bound 95% confidence interval
BMDL benchmark dose lower bound 95% confidence interval

HEC human equivalent concentration

HED human equivalent dose

IUR inhalation unit risk

LOAEL lowest-observed-adverse-effect level

LOAELp; LOAEL adjusted to continuous exposure duration

LOAELygc LOAEL adjusted for dosimetric differences across species to a human
NOAEL no-observed-adverse-effect level

NOAELp) NOAEL adjusted to continuous exposure duration

NOAELugc NOAEL adjusted for dosimetric differences across species to a human
NOEL no-observed-effect level

OSF oral slope factor

p-IUR provisional inhalation unit risk

p-OSF provisional oral slope factor

p-RfC provisional reference concentration (inhalation)

p-RfD provisional reference dose (oral)

POD point of departure

RfC reference concentration (inhalation)

RfD reference dose (oral)

UF uncertainty factor

UF, animal-to-human uncertainty factor

UFc composite uncertainty factor

UFp incomplete-to-complete database uncertainty factor

UFgu interhuman uncertainty factor

UF, LOAEL-to-NOAEL uncertainty factor

UFs subchronic-to-chronic uncertainty factor

WOE weight of evidence
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PROVISIONAL PEER-REVIEWED TOXICITY VALUES FOR
1,3-DIBROMOBENZENE (CASRN 108-36-1)

BACKGROUND

A Provisional Peer-Reviewed Toxicity Value (PPRTV) is defined as a toxicity value
derived for use in the Superfund Program. PPRTVs are derived after a review of the relevant
scientific literature using established Agency guidance on human health toxicity value
derivations. All PPRTV assessments receive internal review by a standing panel of National
Center for Environment Assessment (NCEA) scientists and an independent external peer review
by three scientific experts.

The purpose of this document is to provide support for the hazard and dose-response
assessment pertaining to chronic and subchronic exposures to substances of concern, to present
the major conclusions reached in the hazard identification and derivation of the PPRTVs, and to
characterize the overall confidence in these conclusions and toxicity values. It is not intended to
be a comprehensive treatise on the chemical or toxicological nature of this substance.

The PPRTV review process provides needed toxicity values in a quick turnaround
timeframe while maintaining scientific quality. PPRTV assessments are updated approximately
on a 5-year cycle for new data or methodologies that might impact the toxicity values or
characterization of potential for adverse human health effects and are revised as appropriate. It is
important to utilize the PPRTV database (http://hhpprtv.ornl.gov) to obtain the current
information available. When a final Integrated Risk Information System (IRIS) assessment is
made publicly available on the Internet (www.epa.gov/iris), the respective PPRTVs are removed
from the database.

DISCLAIMERS

The PPRTV document provides toxicity values and information about the adverse effects
of the chemical and the evidence on which the value is based, including the strengths and
limitations of the data. All users are advised to review the information provided in this
document to ensure that the PPRTV used is appropriate for the types of exposures and
circumstances at the site in question and the risk management decision that would be supported
by the risk assessment.

Other U.S. Environmental Protection Agency (EPA) programs or external parties who
may choose to use PPRTVs are advised that Superfund resources will not generally be used to
respond to challenges, if any, of PPRTVs used in a context outside of the Superfund program.

QUESTIONS REGARDING PPRTVS

Questions regarding the contents and appropriate use of this PPRTV assessment should
be directed to the EPA Office of Research and Development’s National Center for
Environmental Assessment, Superfund Health Risk Technical Support Center (513-569-7300).
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INTRODUCTION

1,3-Dibromobenzene, also known as meta-dibromobenzene (m-dibromobenzene),
CAS No. 108-36-1, appears as a clear, colorless-to-light yellow liquid and can be used in various
organic syntheses. 1,3-Dibromobenzene is an irritant that can cause inflammation and burns to
the eyes and skin. It is stable—but flammable; the burning can produce irritating, corrosive,
and/or toxic fumes. The molecular formula is C¢H4Br; (see Figure 1). Table 1 provides a list of
its physicochemical properties.

Er

Er

Figure 1. 1,3-Dibromobenzene Structure

Table 1. Physicochemical Properties of 1,3-Dibromobenzene (CASRN 108-36-1)
Property (unit) Value
Boiling point (°C) 218-219*
Melting point (°C) -7
Density at 25°C (g/mL) 1.952%
log P (unitless) 3.75°
Vapor pressure (mm Hg at 25°C) 0.269"
pH (unitless) Not available
Solubility in water (mg/L at 35°C) 67.5°
Relative vapor density (air = 1) 8.16"
Molecular weight (g/mol) 235.9°
*http://www.chemicalbook.com/ProductChemicalPropertiesCB9663844 EN.htm.
°ChemIDplus (2011).

No Reference Dose (RfD), Reference Concentration (RfC), or cancer assessment for
1,3-dibromobenzene is included in the IRIS database (U.S. EPA, 2010a) or on the Drinking
Water Standards and Health Advisories List (U.S. EPA, 2009). No RfD or RfC values are
reported in the Health Effects Assessment Summary Tables (HEAST; U.S. EPA, 2010b). The
Chemical Assessments and Related Activities (CARA) list includes a Health and Environmental
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Effects Profile (HEEP) for 1,3-dibromobenzene that declined to derive noncancer toxicity values
due to inadequate noncancer data and lack of carcinogenicity studies of the chemical (U.S. EPA,
1994). The toxicity of 1,3-dibromobenzene has not been reviewed by the Agency for Toxic
Substances and Disease Registry (ATSDR, 2010) or the World Health Organization (WHO,
2010). The California Environmental Protection Agency (CalEPA, 2008, 2009) has not derived
toxicity values for exposure to 1,3-dibromobenzene. No occupational exposure limits for
1,3-dibromobenzene have been derived by the American Conference of Governmental Industrial
Hygienists (ACGIH, 2010), the National Institute of Occupational Safety and Health (NIOSH,
2010), or the Occupational Safety and Health Administration (OSHA, 2010).

The HEAST (U.S. EPA, 2010b) does not report any values for 1,3-dibromobenzene
based on the EPA (1986) cancer weight-of-evidence (WOE) classification. The International
Agency for Research on Cancer (IARC, 2010) has not reviewed the carcinogenic potential of
1,3-dibromobenzene. 1,3-Dibromobenzene is not included in the /1" Report on Carcinogens
(NTP, 2005). CalEPA (2008) has not prepared a quantitative estimate of carcinogenic potential
for 1,3-dibromobenzene.

Literature searches were conducted on sources published from 1900 through June 2011
for studies relevant to the derivation of provisional toxicity values for 1,3-dibromobenzene,
CAS No. 108-36-1. Searches were conducted using EPA’s Health and Environmental Research
Online (HERO) database of scientific literature. HERO searches the following databases:
AGRICOLA; American Chemical Society; BioOne; Cochrane Library; DOE: Energy
Information Administration, Information Bridge, and Energy Citations Database; EBSCO:
Academic Search Complete; GeoRef Preview; GPO: Government Printing Office;
Informaworld; IngentaConnect; J-STAGE: Japan Science & Technology; JSTOR: Mathematics
& Statistics and Life Sciences; NSCEP/NEPIS (EPA publications available through the National
Service Center for Environmental Publications [NSCEP] and National Environmental
Publications Internet Site [NEPIS] database); PubMed: MEDLINE and CANCERLIT databases;
SAGE,; Science Direct; Scirus; Scitopia; SpringerLink; TOXNET (Toxicology Data Network):
ANEUPL, CCRIS, ChemIDplus, CIS, CRISP, DART, EMIC, EPIDEM, ETICBACK, FEDRIP,
GENE-TOX, HAPAB, HEEP, HMTC, HSDB, IRIS, ITER, LactMed, Multi-Database Search,
NIOSH, NTIS, PESTAB, PPBIB, RISKLINE, TRI; and TSCATS; Virtual Health Library; Web
of Science (searches Current Content database among others); World Health Organization; and
Worldwide Science. The following databases outside of HERO were searched for risk
assessment values: ACGIH, ATSDR, CalEPA, EPA IRIS, EPA HEAST, EPA HEEP, EPA OW,
EPA TSCATS/TSCATS2, NIOSH, NTP, OSHA, and RTECS.

REVIEW OF POTENTIALLY RELEVANT DATA
(CANCER AND NONCANCER)

Table 2 provides an overview of the relevant databases for studies on
1,3-dibromobenzene and includes all potentially relevant acute and repeated-dose short-term
studies (no subchronic or longer-term studies have been located). All statistical comparisons
were made at the 5% level of statistical significance (p < 0.05), unless noted otherwise.
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Table 2. Summary of Potentially Relevant Data for 1,3-Dibromobenzene (CASRN 108-36-1)
Number of
Male/Female, Strain,
Species, Study Type, BMDL/
Category Study Duration Dosimetry Critical Effects NOAEL | BMCL | LOAEL Reference Comments
Human
1. Oral
Subchronic No data
Chronic No data
Developmental |No data
Reproductive No data
Carcinogenic No data
2. Inhalation

Subchronic No data
Chronic No data
Developmental |No data
Reproductive No data
Carcinogenic No data

1,3-Dibromobenzene
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Table 2. Summary of Potentially Relevant Data for 1,3-Dibromobenzene (CASRN 108-36-1)
Number of
Male/Female, Strain,
Species, Study Type, BMDL/
Category Study Duration Dosimetry Critical Effects NOAEL | BMCL | LOAEL Reference Comments
Animal
1. Oral
Acute 4-12 male BALB/c 0, 150, 300, Reduced glutathione (GSH) Szymanska et | A study on 1,2-, 1,3-, and
mice, 600 mg/kg and increased al. (1996) 1,4-dibromobenzene
intraperitoneally, malondialdehyde (MDA) isomers; strong hepatic
single dose levels in liver, increased serum necrotic effect of 1,2- and
glutamate pyruvate 1,3-dibromobenzene
transaminase (GPT), and isomers only.
gamma-glutamyltransferase
(GGT) activities, and increased
liver necrosis in the central
lobular zone
Acute 4—6 female Wistar 0, 40, 100, 300, | Reduced GSH level, change in | ND NA ND Szymanska A single-dose acute study.
rats, intraperitoneally, | 600 mg/kg alanine aminotransferase (1996) No indication if hepatic
1 day (ALT) and GGT activities, and lesions were examined as
increase in MDA previously observed in the
concentration (high dose only) mouse study
(Szymanska et al., 1996).
Acute 4—12 male outbred 0, 150, 300, Decreased GSH level in liver | ND NA ND Szymanska An acute study on mono-
Imp BALB/cJ mice, |600 mg/kg between 2 and 12 hours (1998) and polybromobenzenes;
intraperitoneally, following the administration, information on
1 day increase of ALT activity in 1,3-dibromobenzene was

mice serum, increased
incidence of hemorrhagic
necrosis in the liver central
lobular zone, increase of GGT
in serum and MDA
concentration in the liver

summarized from the
earlier study in
Szymanska et al. (1996);
not a new study on
1,3-dibromobenzene.
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Table 2. Summary of Potentially Relevant Data for 1,3-Dibromobenzene (CASRN 108-36-1)
Number of

Male/Female, Strain,

Species, Study Type, BMDL/

Category Study Duration Dosimetry Critical Effects NOAEL | BMCL | LOAEL Reference Comments
Short-term 4—6 female Wistar 0, 70, 135, 270, | Increased delta- ND NA ND Szymanska No hepatic lesions were
rats, intragastrically, |400 mg/kg aminolevulinate dehydratase (1996) found.

7 days (ALA-D; 135- and 270-mg/kg
dose-groups only) and delta-
aminolevulinate synthase
(ALA-S; all dose groups
except for 70 mg/kg) activities

Short-term 4—6 female Wistar 0, 5,25, Increased serum GGT activity |ND NA ND Szymanska Increased GSH level as a
rats, intragastrically, | 125 mg/kg (25- and 125- mg/kg (1996) compensatory effect.

28 days dose-groups only), and
porphyrinuria

Short-term 4—5 male BALB/c 0, 30, 60, 80, Increased liver/total body- ND NA ND Szymanska et | A study on mono- and
mice , intragastrically, | 140 mg/kg weight ratio, increased MDA al. (1998) polybromobenzenes.

7 days concentration (highest dose Steatosis was observed for
only), decreased ALA-S some brominated benzenes
activity but not for

1,3-dibromobenzene.
Subchronic No data
Chronic No data
Developmental |No data
Reproductive No data
Carcinogenic No data
2. Inhalation
Subchronic No data
Chronic No data
Developmental |No data
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Table 2. Summary of Potentially Relevant Data for 1,3-Dibromobenzene (CASRN 108-36-1)
Number of
Male/Female, Strain,
Species, Study Type, BMDL/
Category Study Duration Dosimetry Critical Effects NOAEL | BMCL | LOAEL Reference Comments

Reproductive No data
Carcinogenic No data

NA = not applicable; ND = not derived
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HUMAN STUDIES

Studies investigating the effects of acute, short-term, subchronic, chronic, developmental,
reproductive, or carcinogenic (oral or inhalation) exposure to 1,3-dibromolbenzene in humans
were not identified.

ANIMAL STUDIES
Studies investigating the effects of subchronic, chronic, developmental, reproductive, or
carcinogenic (oral or inhalation) exposure tol,3-dibromobenzene in animals were not identified.

Oral Exposures

The effects of oral exposure of animals to 1,3-dibromobenzene have been evaluated in
three acute single-dose studies (Szymanska et al., 1996; Szymanska, 1996, 1998) and three
short-term repeated-dose toxicity studies (Szymanska, 1996; Szymanska et al., 1998). No
subchronic, chronic, developmental, reproductive, or carcinogenic studies were located.

Acute and Short-term Studies

Szymanska et al. (1996) conducted an acute toxicity study of 1,2-, 1,3-, and
1,4-dibromobenzene isomers in male BALB/c mice. Single doses of 0, 150, 300, or 600 mg/kg
of 1,3-dibromobenzene in sunflower oil (purity not reported) were administered to 4—12 male
mice per dose group by intraperitoneal (i.p.) injection. The control group (n = 28—30) received
no injections or were injected with sunflower oil only. Treatment-related effects included a
decrease of reduced glutathione (GSH) level in the first 24 hours after administration in the two
highest doses (up to 90% decrease), a statistically significant increase in malondialdehyde
(MDA) level in the liver and gamma-glutamyltransferase (GGT) and glutamate pyruvate
transminase (GPT) activities, a decrease in triglyceride (TG) concentration in the serum, and an
increase in incidence of hepatic necrosis (as determined in histopathology). The results of this
study indicated that all three isomers are acutely hepatotoxic, and 1,3- and 1,2-dibromobenzene
were more toxic (based on more pronounced incidences of hepatic necrosis in the central lobular
zone) than 1,4-dibromobenzene (no statistically significant change from the control group;
caused necrosis only in individual hepatocytes). They study authors concluded that
1,3-dibromobenzene “...has the strongest hepatotoxic effect in mice” (Szymanska et al., 1996,
p. 38). No effect levels or a median lethal dose (LDsy) were determined.

In addition to the isomer study in mice, Szymanska (1996) conducted an acute
single-dose and two short-term repeated-dose studies in female Wistar rats. Doses of
1,3-dibromobenzene or 1,3-dibromo[*H]-benzene (purity not specified) were administered either
by i.p. injection or intragastrically (i.g.) in single or repeated doses in sunflower oil, respectively.
The control rats (n =21 to 22) received either sunflower oil only or no injection. For single-dose
i.p. administration of 1,3-dibromobenzene, 4—6 female rats were exposed to 0, 40, 100, 300, or
600 mg/kg in each dose group. Heavy depletion of liver GSH level was observed at high doses.
Even at low doses, there was a statistically significant decrease of the GSH level. However,
GSH levels eventually went up, and in some cases, increased above control levels after 24 hours
of administration, indicating either an adaptation or compensatory effect. Serum ALT increased
slightly within a short time after the administration of 1,3-dibromobenzene but then fluctuated
between 4 hours and 72 hours after administration. There was a significant increase of GGT
activity within 4 hours. A statistically significant increase in liver MDA concentration was
observed in the 600-mg/kg dose group only (up to 12 hours after administration). The study
author did not indicate if the morphological examinations were conducted to detect hepatic
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lesions (necrosis), as previously observed in the mouse study (Szymanska et al., 1996). There
could be a species difference (rats vs. mice) in terms of acute hepatotoxicity; the exact reasons
were not clarified by the study author.

In a subsequent 7-day repeated-dose study, Szymanska (1996) administered
1,3-dibromobenzene i.g.; 4—6 female Wistar rats were exposed to 0, 70, 135, 270, or 400 mg/kg
in each dose group. The control group was the same as for the single-dose study (sunflower oil
or no injection). Instead of observing a steep decrease in liver GSH level, the study author found
a 50% increase for the 70-mg/kg dose group. In addition, ALT activity did not correlate with the
change in GSH level. There was a statistically increase of ALT in the 270-mg/kg dose group
only. There were no statistically significant changes in GGT activity. Delta-aminolevulinate
dehydratase (ALA-D; 135- and 270-mg/kg dose groups only) and delta-aminolevulinate synthase
(ALA-S; all dose groups except for 70 mg/kg) activities also increased. In contrast to the
single-dose mouse study (Szymanska et al., 1996), no hepatic lesions were observed.

In the final short-term (28-day) study, Szymanska (1996) administered
1,3-dibromobenzene i.g.; 4—6 female Wistar rats were exposed to 0, 5, 25, or 125 mg/kg in each
dose group. The control group was the same as for the single-dose study (sunflower oil or no
injection), but there were two types of cages used: (1) animals kept in metabolic cages (n = 14),
and (2) animals kept in normal breeding cages (n = 21). Similar to the 7-day repeated-dose study
and in contrast to the single-dose study, increased GSH levels were observed in the 125-mg/kg
dose group. There was a statistically significant increase in GGT activity for the two highest
dose groups. ALT activity did not change significantly in any of the dose groups. There was no
statistically significant change in ALA-D in any of the dose groups on Day 28 (some statistically
significant changes on Day 7 only). For ALA-S, only a statistically significant decrease was
observed in the 5-mg/kg dose group. For liver MDA concentrations, the results were ambiguous
in terms of types of control groups were used. Control Group 1 had much higher MDA levels
than Control Group 2. All test groups were housed in metabolic cages only, and all had higher
MDA concentrations than Control Group 2. All dose groups had lower MDA concentrations
than Control Group 1, indicating that the change in MDA concentrations was more of a
stress-induced effect rather than treatment related.

In addition to the liver parameters mentioned above, Szymanska (1996) also examined
liver iron levels and concentrations of delta-aminolevulinic acid (ALA) and porphyrins in urine.
There were no significant changes in iron concentrations in the rat liver in any of the dose
groups. At the end of Week 4, there was, however, a statistically significant decrease of excreted
ALA in urine for the 25-mg/kg dose group. The study author also observed that several urinary
porphyrins (i.e., tetracarboxy-, pentacarboxy-, and heptacarboxyporphyrins) were increased
following repeated exposure to 1,3-dibromobenzen (Day 28), mostly in the higher doses.
Because increased porphyrins were not accompanied by the increased removal of ALA, the study
author concluded that short-term exposure to 1,3-dibromobenzene produced porphyrinuria in the
rat only (not porphyria). Due to the route of administration (i.g.), short-duration, and difference
in the control groups (1 vs. 2), the Szymanska (1996) study is not suitable for the derivation of a
p-RfD. The study author did not identify any effect levels or LDsgs, and no effect levels are
determined for this document.

Furthermore, Szymanska (1998) conducted another acute hepatotoxicity study for
multiple brominated benzenes in male outbred Imp BALB/cJ mice, in an attempt to find a
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relationship between chemical structure and hepatotoxic effects. The control mice received
either sunflower oil only or no injection. Similar to the acute single-dose i.p. studies, Szymanska
(1998) found that all examined compounds (i.e., bromobenzene, 1,2,4-tribromobenzene,
1,3,5-tribromobenzene, 1,2,4,5-tetrabromobenzene, and hexabromobenzene) lowered the liver
GSH levels shortly after the administration. The results were compared with data for
dibromobenzenes (1,2-, 1,3-, and 1,4-dirbromobenzenes) obtained from an earlier study (i.e.,
Szymanska et al., 1996). Significant changes (30- to 120-fold increase) in ALT activity were
observed for bromobenzene, 1,2-dibromobenznee, 1,3-dibromobenzene, and
1,2,4-tribromobenzene. All brominated compounds had an increase in GGT activity in serum
and MDA concentration in liver. As stated in Szymanska et al. (1996) study and summarized in
this study, increased incidence of hemorrhagic necrosis in the liver central lobular zone was
observed for 1,3-dibromobenzene. Finally, Szymanska concluded that “...acute toxicity of
bromobenzenes decreases with the increase of the number of bromine atoms in the molecule” in
mice (Szymanska, 1998, p. 97).

Later, in a follow-up study, Szymanska et al. (1998) conducted another short-term (7-day
repeated dose) study in male BALB/c mice. Szymanska et al. (1998) reported effects on selected
indicators of liver impairment after repeated administration of mono- and polybromobenzenes.

In the 7-day repeated dose study, Szymanska et al. (1998) administered 1,3-dibromobenzene
along with seven other brominated benzenes (i.e., bromobenzene, 1,2-dibromobenzene,
1,4-dibromobenzene, 1,2,4-tribromobenzene, 1,3,5-tribromobenzene, 1,2,4,5-tetrabromobenzene,
and hexabromobenzene; purity not specified) daily via i.p. injection in sunflower oil in volumes
of 0.2 ml per 20 g of mice; 4—5 mice were exposed to 0, 30, 60, 80, or 140 mg/kg in each dose
group. There were two kinds of control groups: (a) “pure control” (i.e., no injection of oil) and
(b) “oil control” (in which sunflower oil was administered). Because the study authors found no
difference between the control groups, they chose the pooled “pure” controls for comparison
with other treatment groups. Changes in liver/total body-weight ratio were observed for all
brominated benzenes.

For exposure to 1,3-dibromobenzene, the liver/total body-weight ratio increased in the
60-, 80-, and 140-mg/kg dose groups, but these changes were not dose dependent. For
histopathologic changes, no distinct steatosis in the peripheral lobular zone was indicated for
1,3-dibromobenzene, but there was such an indication for 1,4-dibromobenzene and others. As
for GSH level, there was a statistically significant increase in the 80-mg/kg dose group only; no
depletion of GSH level was observed in any of the dose groups (a likely explanation for lack of
hepatic necrosis). There was also a statistically significantly increase in liver MDA level at the
highest dose (140 mg/kg). ALA-S was significantly decreased after exposure to
1,2-dibromobenzene and 1,3-dibromobenzene; 1,4-dibromobenzene decreased ALA-S in the
lower doses and increased ALA-S in the higher doses. For ALA-D, the study authors claimed
there were no statistically significant changes for any brominated benzenes. The activity of
ALT—another key indicator for necrotic changes of hepatocytes—was not affected by any of the
brominated benzenes.

Szymanska et al. (1998) stated that the apparent “shift” from single exposure to repeated
exposure in terms of hepatotoxic effects from necrosis to steatosis (observed for other
brominated benzenes, not observed for 1,3-dibromobenzene) and porphyrogenic effects is
consistent with the interpretation by Chakrabarti (1991): “...repeated doses of bromobenzene
may by means of inducing microsomal enzymes and GSH levels accelerate the process of
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bromobenzene metabolism and/or may intensify repair/regeneration process in the cell” (as cited
in Szymanska et al., 1998, p. 28). In addition, instead of necrosis in the liver and associated
increases in ALT and GGT activities in the serum as observed in the acute single-dose studies in
mice, the study authors found changes in heme synthesis and subsequent porphyrogenic effects
in the repeated dose studies.

No effect levels or LDsps have been identified or determined in any of the studies in this
section, and none of them are suitable for the derivation of a p-RfD due to the route of
administration (e.g., i.p. or i.g.), duration length (<90 days), and study design (e.g., metabolic
cage vs. normal breeding cage).

OTHER DATA (SHORT-TERM TESTS, OTHER EXAMINATIONS)
Toxicokinetics Study

Sapota et al. (1999) investigated the toxicokinetic (distribution and excretion) properties
of 1,3-dibromobenzene in rats by radiotracing. Four female Outbred IMP: Wist rats were
exposed to a single i.p. dose of 100 or 300 mg/kg of 1,3-dibromobenzene-[*H] (purity not
specified) dissolved in olive oil. Metabolites were identified and quantified by gas
chromatography-mass spectrometry (GC-MS) technique. Urine is the main route of excretion,
where an average of 79.3% was excreted in urine after 72 hours at a dose of 300 mg/kg, 10% in
feces. Similar absorption and excretion were also found at a dose of 100 mg/kg (slightly lower).
Tissues examined were liver, kidneys, lung, adrenals, sciatic nerve, spleen, heart, brain, and fat.
The highest concentrations (radioactivity) of 1,3-dibromobenzene-[*H] after administration at a
dose of 100 mg/kg were found in the liver, kidneys, and fat tissue. A similar pattern was
observed for the 300-mg/kg dose group. Several metabolites isolated from urine were identified
by GC-MS: unchanged (unconjugated) 1,3-dibromobenzene (18%), dibromophenols (34%),
dibromothiophenols (28%), dibromothioanisole (1.8%), bromophenol (5.5%),
bromohydroxythiophenols (5%), and bromohydroxythioanisole (7.5%). There are three different
metabolic pathways: (1) hydroxylation (dibromophenols), (2) glutathione conjugation
(thiophenols), and (3) dehalogenation (thioanisole and hydroxythioanisole).

The study authors observed that roughly half of the metabolism products contain sulfur,
and this finding is consistent with earlier observations (i.e., Szymanska et al., 1996), in which the
hepatic necrotic action of 1,3-dibromobenzene was accompanied by decreased hepatic GSH
levels. They concluded that 1,3-dibromobenzene has a relatively high turnover rate (e.g., high
level of excretion in urine), with minor levels of radiotracer *H in the tissues for longer time
periods. Finally, they stated that 1,3-dibromobenzene is an acute hepatotoxicant in rats and is
also a potential nephrotoxicant (Sapota et al., 1999).

In a follow-up toxicokinetic study by Szymanska et al. (2002), comparison of the
metabolism and tissue distribution of 1,2- and 1,4-dibromobenzene isomers in female outbred
IMP:WIST rats was made. The study used a similar protocol as detailed in Sapota et al. (1999).
Similar to 1,3-dibromobenzene, urine is also the main route of excretion for both 1,2- and
1,4-dibromobenzenes. Several metabolites isolated from urine were identified by GC-MS for
1,2- and 1,4-dibromobenzenes, respectively: unchanged (unconjugated) parent compound
(11 and 5%), dibromophenols (73 and 84%), dibromothiophenols (10 and 5%), and
bromophenols (0.7 and 1.9%). The study authors concluded that 1,2-dibromobenzene (82.0%
excreted in urine after 72 hours for the 100-mg/kg dose group), as observed in the earlier study
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for 1,3-dibromobenzene (66.5% for the 100-mg/kg dose group; Sapota et al., 1999), had a higher
turnover rate, while 1,4-dibromobenzene (29.6% for the 70-mg/kg dose group) had a longer
retention time in the body.

DERIVATION OF PROVISIONAL VALUES

Limitations in the available data preclude development of cancer and noncancer toxicity
values.

CANCER WOE DESCRIPTOR

Limitations in the available data preclude development of a WOE descriptor.

MODE-OF-ACTION DISCUSSION

Limitations in the available data preclude determination of a mode-of-action discussion.
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