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OECD SIDS METHYL BROMIDE

SIDSINITIAL ASSESSMENT PROFILE

CAS No. 74-83-9
Chemical Name Methyl bromide
Structural Formula CHsBr

RECOMMENDATIONS

The chemica is currently of low priority for further work in the SIDS program as it is subject to withdrawl under
international activity (Montreal Protocol).

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

Metabolism dudies with radiolabeled methyl bromide show that it is rapidly metabolized and excreted. The primary
route of excretion is exhdation as CO2 with lesser amount of radioactivity excreted in the urine and feces. Tissue
digribution upon inhdaion exposure showed that the liver contained the highest leves of radiolabd with
gpprecidble amounts found in the lungs, nasd turbinates and kidneys. Upon ord or intraperitoned injection, the
liver was adso the main organ for appreciable radiolabel with lesser amounts seen in the kidneys, testes, lung, heart,
stomach and spleen.

Methyl Bromide (bromomethane) exhibits moderate acute toxicity by the ord and inhdation routes. The ord LD 50
in rats ranged from 104 to 214 mg/kg. Toxicity by the inhdation route is both time and concentration dependent. In
mice, LC 50 values ranged from 1700 ppm (6,630 mg/m®) for a 30 minute exposure to 405 ppm (1,575 mg/m’) for a
4-hour exposure.  Similarly in ras the LCq for a 30-minute exposure was reported as 2833 ppm (11,049 mglm3)
while that for an 8hour exposure was 302 ppm (1,178 mg/m?’). In repeated dose studies (4 weeks to 6 months
duration) NOAELs of 5 — 33 ppm (20 - 129 mgnT) have been observed in inhdation studies using rats, mice,
rabbits and dogs  Effects observed incdluded decreased body weight, neurobehaviorad changes and hemaologic and
clinicd chemigry effects.  Neurotoxic effects seen in experimentd animas have included decreased locomotor
activity, hyperactivity, depresson, lethargy, ataxia, gait disturbances, tremor and convulsons. Methyl bromide was
evduated in 4 inhdation devdopmenta toxicity studies (1 in rats, 3 in rabbits). No developmentd effects were
reported in these studies a exposure concentrations up to 70 ppm (273 mg/m®) in both rats and rebbits. In one rabhit
study, equivocal feta effects were seen a a materndly toxic concentration of 80 ppm (312 mgm3. In a
reproductive study by the inhdation route, no effects on reproductive performance were seen a  exposure
concentrations up to 90 ppm (351 mg/m3). Neonate effects were limited to reduced body weights & day 28 post
partum in F2 pups & 30 and 90 ppm (117 and 351 mg/m3). The weight-of-evidence for dl genetic toxicity testing
indicates that methyl bromide is genotoxic, inducing gene mutations, chromosome mutetions, DNA effects and
other genotoxic effects both in vitro and in vivo. However, long-term and reproductive tests in vivo show no
evidence of carcinogenic response. Methyl bromide is not conddered to have produced heritable effects as no such
effects were seen in reproductive dudies in rats, or developmentd studies in rats or rabbits a methyl bromide
concentretions that did not induce maternd toxicity. This conclusion is further supported by negetive results seen in
the dominant letha study in maerats.

In longterm inhalation bioassays, there were no datidticdly dgnificant increeses in tumors in rais exposed to
concentrations up to 90 ppm (351 mg/ms) for 29 months and mice exposed to concentrations up to 100 ppm (390
mgm?) for 2 years. The primary histologica changes in both species were degeneration and hyperplasia of the
nasad olfactory epithelium. Further, no evidence of oncogenicity was seen in a twoyear dietary study in ras in
which the anima s were fed microencapsulated methyl bromide in order to maintain dietary concentrations.

Human exposure to methyl bromide may occur through inhadation of the gas or inadvertent contact with the liquid.
The primary effects of methyl bromide in humans are on the nervous system, lung, nasad mucosa, kidney, eye, and
skin.  Effects on the centrd nervous sysem include blurred vison, mentad confuson, numbness, tremors, and
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speech defects. Topica exposure can cause kin irritation, burns, and eye injury. Exposure to high levels of methyl
bromide causes pulmonary edema.  Central nervous depression with respiratory paralysis and/or circulatory failure
istheimmediate cause of degth generdly preceded by convulsions and coma.

Environment

Although methyl bromide is very soluble in water (16.1 g/L a 25°C), its high vapor pressure (1893 kPq) , log Koy
(194 at 25°C) and log Ky ranging from 2.1 to 2.2 in various soil types indicates a low tendency to absorb to soils
causing it to rapidly evaporate from either water or soil. Methyl bromide has a hdf-life in air estimated between 0.3
and 16 years. The primary degradation is due to photolyss. In soils, projected hdf-lives are in the range of 0.2 to
05 days In water, a hdfdife of 3 hours was cdculated for a modd river, this hdf-life reates to loss due to
evaporation. As a result of evaporative transfer, abiotic and biotic processes are indgnificant for methyl bromide
due to the short residence time. Methyl bromide does not accumulate in aguatic species based on an estimated
bioconcentration factor of 4.7 cdculaed from an octaol/water partition coefficient of 1.19. Ranbow trout and
daphnid acute toxicity studies were conducted under static conditions with no headspace over the water column. A
number of gudies in severa fish species indicate that methyl bromide causes acute lethdity at concentrations of 0.7
to 20 mg/L. The mogst relisble 96-hour LC50 based on measured concentrations in the trout was 3.9 mg/l with
NOECs of 1.9 and 2.9 mg/l for clinicd signs and mortdity, respectively. In daphnids, tests under smilar conditions,
the 48-hour LC50 for mortaity and immobilization was 2.6 mg/l. Two studies have been reported in the literature
for aguatic plants with a 48hEC50 of 5 and 32 mgl. A number of chronic dudies in aguatic organisms ae
available, however, none were consdered reliable to provide definitive results.

Exposure

In the United States, processng of the chemicd is done in closed systems and is a chemicd intermediate and a
fumigant. In 1990, worldwide consumption of methyl bromide was reported to be 67,000 tonnes or approximately
74,000 US tons. In 1987, combined US production and import totaled 23,000 to 24,000 tonnes or approximately
26,000 US tons. Methyl bromide is used as a fumigant inside dwellings, office buildings, warehouses, silos, mills,
vaults, ships and freight cars to control fungi, nematodes, insects and rats. Methyl bromide is dso used outdoors as
a fumigant, usualy under gas-proof shedting to control pests in soil and orchards. Soil fumigation consumes the
bulk of methyl bromide production. In the US methyl bromide may only be applied and used by professiond,
catified gpplicators.  Primary exposure would be via the inhaation route under occupationa scenarios.  Since
methyl bromide is a gas a room temperaiure and disspates rapidly from fumigation stes, nonroccupationd
exposure to low resdua amounts may occur to persons living in areas of methyl bromide fumigation. Most
countries dtrictly regulate the gpplication and handling of methyl bromide during fumigetion operations to limit and
protect the workers and public. Derma exposure can result from direct contact to liquid methyl bromide through
accidenta splashing or contact with contaminated clothing.

Recent monitoring studies in areas of high fumigaion activity and canciding with the time periods of fumigation
showed ambient ar concentrations of methyl bromide in the mean range of 0.099 to 7.68 ppb. Occupationa
exposures to methyl bromide in various types of soil fumigation show mean exposures ranging from 2 to 605 ppb.

Methyl bromide is highly regulated in various OECD countries based on its hazard data and use information.  Under
the Montreal Protocol, methyl bromide is considered to be an ozone depleting substance (ODS) and it has been
agreed that a phase out of the consumption and production of this chemicad is to occur by the year 2005 for
indugtridized countries.  However, in order to satisfy the needs of developing countries, a decreasing level of
production is authorized until 2010. Currently there are two exemptions to the 2005 phase out; they are:  quarantine
and presshipment exemption (= 18% of the uses); and criticd and emergency exemptions. It should aso be noted
that under the Protocol, the amount of methyl bromide used as feedstock in the manufacture of other chemicds is
not consdered as production. It is anticipated that methyl bromide will be further investigated by individuad OECD
member countries participating in the Montreal Protocol. As a result, it does not appear that further work will be
necessary in the SIDS Program regarding the collection of exposure or rdlesse data from use, as the need for this
information isrequired to be investigated for “exemptions’ from the phase out.

NATURE OF FURTHER WORK RECOMMENDED

No recommendation.
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FULL SIDSSUMMARY

CASNO: 74-839 SPECIES PROTOCOL RESULTS
PHYSICAL-CHEMICAL
21 Mélting Point - -- 93.6°C
22 Bailing Point -- -- 3.56°C
23 Density - -- 1.73g/cm3a 0°C
24 Vapour Pressure -- -- 1893 kPa (1420 mm Hg) at 20°C
25 Partition Coefficient -- - 194 +0.31a 25°C
(Log Ko,
26A. Water Solubility -- -- 16.1 g/L at 25°C
B. pH -- -- No data
pKa -- -- No data
212 Oxidation: Reduction -- -- No data
Potential
ENVIRONMENTAL FATE
AND PATHWAY
311 Photodegradation Atmospheric -- Half-lives of 0.29-1.1 yearsat 25°C.
Half-lives of 0.4-1.6 at -8°C
Soll Half-life of 10 days a 25°C.
312 Stability in Water -- -- Rapidly evaporates from water
32 Monitoring Data -- - Ambient air in field fumigation areas range
from 0.099 to 7.68 ppb. Occupational
exposures range from 2 to 605 ppb.
33 Transport and - - Primarily distributes to the atmosphere.
Distribution
35 Biodegradation -- -- Negligible
ECOTOXICOLOGY
41 Acute/Prolonged Oncorhynchus 96-hour lethality LC50=39mg/L
Toxicity to Fish mykiss
4.2 Acute Toxicity to Daphniamagna | 48-hour lethality/ EC50=2.6 mg/L
Aquatic Invertebrates
43 Toxicity to Aquatic Chlorela 48-hour growth inhibition EC50 = 5 mg/L (exposure duration not
! i
Plantse.g. Algae pyrencidosa 48 lethality specified)
Scenedesumus
quadricauda EC50 = 3.2 mg/L (exposure duration not
specified)
451 Chronic Toxicity to No religble data available.
Fish
452 Chronic Toxicity to No reliabledata available.
Aquatic Invertebrates
(Daphnia)
46.1 Toxicity to Sail - -- No data
Dwelling Organisms
4.6.2 Toxicity to Terrestrial | Oryzsativa Seed emergence and NOEC= 4 mg/L
Plants Zea mays growth LOEC =10 mg/L (viahility)
(4.6.3) Toxicity to Other Non- | Bobwhitequail Acute oral toxicity LD50=73mg/kg
Mammalian Terrestria
Soecies(Including
Birds)
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TOXICOLOGY
511 Acute Oral Toxicity Ret Acute lethality LD50 = 104 — 214 mg/kg
512 AcuteInhaation Rat 8-hour acute lethality LC50 = 302 ppm
Toxicity
513 Acute Dermal Toxicity | -- -- No data
54 Repeated Dose Rat 13-week inhaation NOEC= 30 ppm (highest dose in study shown
Toxicity neurotoxicity to have no effects)
55 Genetic Toxicity In
Vitro
A. Bacteria Test Salmonella Mutagenicity With activation: Positive (TA 100 and 1535)
(Genemutation) typhimurium (TA Without activation: - Positive (TA 100 and
100, 98, 1535, 1535)
1537 and 1538)
B. Non-Bacterid InVitro | Hamster ovary Cdl transformation assay. Negative
Test cells Unscheduled DNA
Rat hepatocytes Synthesis Negative
Sister Chromatid
Human Exchange (SCE) Positive
lymphocytes Mouse Lymphoma
L5178Y -TK+/- Positive
5.6 Genetic Toxicity In Micronucleus Rat and mouse Positive
Vivo Dominant lethal | Rat Negative
5.7 Carcinogenicity Rat Inhalation chronic toxicity | Negative in both species.
Mouse and carcinogenicity
5.8 Toxicity to Ra 2-generation reproduction NOEC= 3 ppm
Reproduction by inhalation exposure LOEC= 30 ppm
5.9 Developmental Rat Inhalation teratogenicity NOEC 3 70 ppm (highest dose in study had
Toxicity/ Inhalation teratogenicity no observed effects)
Teratogenicity Rabbit NOEC= 40 ppm (highest dosein study shown
to have no effects)
511 Experience with Human Inhalation and dermal Neurologic effects and deaths have been
Human Exposure reported upon exposure to high
concentrations.
€ UNEP Publications




OECD SIDS
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SIDSINITIAL ASSESSMENT REPORT

1. IDENTITY

[UPAC name: Bromomethane
CASnumber: 74-83-9
Molecular Formula: CH3Br

Structural Formula:

H
|
H-C-Br
I
H
Synonyms: Bromomethane, monobromomethane, embafume, MeBr
Purity: > 99.5% [impurities: traces of chloromethane]

[odorant additives: chloropicrin (2%), amyl acetate (0.3%)

Table 1. Physical & Chemical properties:

Meling pairt: “936°C

Balling poirt: 356°C

Densty’ 1.73gan? (@ 0C)

Vapor density: 3974 kgt (@ 20°C)

Vapor pressure; 1893 kPa (1420 mmHg) (@ 20°C)

Partition coefficient (Log Pow): 1.19 (@ 25°C) edtimated
1.94 (@25°C) measured

Water solubility: 1619/l (@ 25°C)

Henry’ s law congtant: 6.24 x 10" am-mJmol

Flash point: 194 °C

Autoignition temperature: 537 °C (999 F)

Fammebility limits 10— 16% by volume
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2. GENERAL INFORMATION ON EXPOSURE

The mgor source of methyl bromide is stated to be from the oceans (Howard, 1989; IPCS, 1995).
Anthropogenic sources of this chemicd incdlude fumigetion, degreesng and extraction operdions,
as wdl as automobile and turbine exhaudt. In 1990, worldwide consumption of methyl bromide was
reported to be 67,000 tonnes or goproximatdy 74,000 U.S tons (IPCS, 1995). In 1987, combined
U.S. production and import totded 23,000 to 24,000 tonnes or ~26,000 U.S. tons (HSDB, 2000).
U.S. production volumes after 1990 ae not avalable due to data beng camed confidentid
busnessinformation.

Regarding the mgor anthropogenic source, methyl bromide is used as a fumigant insde dwelings,
office buildings and warehouses/slogmillsivaultyshipsfreight cars to control  fungi, nematodes,
insects and rats (Howard, 1989; IPCS, 1995). Methyl bromide dso is used outdoors as a fumigant,
usudly under gas-proof plagtic shedting, to control pests in soil and orchards. Methyl bromide is
aso achemicd intermediate.

Soil fumigation consumes the bulk of methyl bromide production. Sgnificant contact with this
chemicd could occur as a consequence of occupationd exposure during fumigetion operations if it
is not handled safey. Since methyl bromide is a gas a room temperaure and disspates rapidly
from fumigation Stes minor exposure to the generd public may result from inhdation of resdud
amounts left after fumigation operations are completed. Most countries drictly regulaie the
goplication and handling of methyl bromide during fumigation operations to protect the worker and
public (IPCS, 1995).

Recent monitoring sudies (CDPR, 2000; MBIP, 2000) in areas of high fumigaion activity and
coinciding with the time periods of fumigation showed ambient ar concentration of methyl
bromide in the mean range of 0.099 to 7.68 ppb. Occupationd exposures to methyl bromide in
vaious types of soil fumigation show mean exposures ranging from 2 to 605 ppb. Table 2 shows
the TRI on-ste and off-Ste reported releases from manufacturing.  Soil fumigetion relesses are not
induded.

In the United States, the agpplicable regulations for methyl bromide may be found in Annex 1.
Methyl bromide is highly regulaed in the United States based on its hazad daa and use
information.  Currently the United States Environmentd Protection Agency hes authority to
regulate methyl bromide under the Clean Air Act. Under the Montred Protocol, methyl bromide is
consdered to be an ozone depleting substance (ODS) and it has been agreed that a phase out of the
consumption and production of this chemicd is to occur by the yer 2005 for indudridized
countries.  However, in order to saisfy the needs of developing countries, a decressng levd of
production is authorized until 2010. Currently there are two exemptions to the 2005 phase out; they
ae quaatine and preshipment exemption (= 18% of the uses); and criticd and emergency
exemptions. It should dso be noted that under the Protocol, the amount of methyl bromide used as
feedstock in the manufacture of other chemicds is not consdered as production.  Reductions in the
European Union ae as folows  from 1/1/2001 to 12/31/2003: 60% reduction from 1991
production volume from 1/1/2004 to 12/31/2004; 75% reduction from 1991 production volume
and from 1/1/2005 — onwards. production is prohibited except where indicated above.
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Table 2 - TRI On-siteand Off-site Reported Releases (in pounds),
of BROMOMETHANE, U.S,, 1999, All Industries

Chemical
Bromomethane
Pounds
Total Air Emissions 1,428,908
Surface Water Dischar ges 29
Underground Injections 0
Releasesto Land 4
Total On-sitereleases 1,428,941
Total Off-sitereleases 1,603
Total On-and Off- site Releases 1,430,544

(not including fumigation releases)

2.1. Environmental Fate and Photodegradation

Although methyl bromide is very soluble in water, its high vepor pressure (i.e, it is a gas a room
temperature) and low tendency to absorb to soils causes it to rapidly evgporate from either soil or
water into the air (Howard, 1989). In the lower amosphere, methyl bromide has a long haf-life that
has been edimated to range between 0.4 to 1.6 years a -8°C and 0.29-1.1 years & 25°C due to its
low rae of photolyss in the troposphere. As a reault, this chemicd eventudly will diffuse upward
to the Sratosphere where it is expected to degrade by photolyss from higher energy and shorter
wavedength solar radiation (Howard, 1989). In the dratosphere, the estimated “lifetime’ of the
compound was reported as 30—40 years. Photolysis in the sratosphere may produce active bromine
Species that may be reaed to ozone depletion (IPCS, 1995). Methyl bromide is consdered to be a
Class 1 ozone depleting substance (ODS) under the Montred Protocol.

In soils, methyl bromide evaporates rapidly into the aimosphere. Measured Log Koc's range from
21 to 22 for vaious 0l types, indicating that methyl bromide will not asorb srongly to soils
(Howard, 1989). One modd projected hdf-lives of 0.2 and 0.5 days for methyl bromide in soils a
depths of 1 and 10 cm, respectivey. Fumigation of soils may result in methyl bromide penetration
to depths of 0.8 meters (IPCS, 1995). Dry soils have a greater tendency than moist soils to adsorb
methyl bromide. In soil, methyl bromide may hydrolyze abioticaly (i.e, chemicadly) to methanol
and bromide ion with an experimentdly derived hdf-life of 20 to 26 days. In a reatlife seting, this
rate would depend to a high degree on soil type and moisture content; soils having higher organic
content would more likdy produce bromide ion (Howad, 1989; IPCS, 1995). While some
methylotrophic  bacteria have been shown to oxidize methyl bromide to formadehyde,
biodegradation of methyl bromide is not beieved to be a mgor process in soils, perhagps largdy due
to its short residence time in soils (Howard, 1989). Daa were dso reported for direct photolysis on
soil.  Methyl bromide was reported to photodegrade with a hdf-life of 10 days (25°C) on an
unidentified soil.  The rdigbility of the data could not be determined due to insufficient data on the
test method.

In water, methyl bromide will evaporate rgpidly into the amosphere, due largey to its high vepor
pressure.  Also, this chemicd may partition to groundwater where, depending on the amount of
interaction between groundwater and ar, methyl bromide would, again, patition rapidy into the
amosphere (ibid). In one prgection, a hdf-life of 3 hours was cdculated from a modd river.
While &biotic and biotic processes occur in water, their raes ae inggnificant compared with
evgporative trander, unless evgporation is inhibited. Abiotic hydrolyss of methyl bromide is
expected to occur with cdculaed hdf-lives of 20 to 27 days Reection products from abiotic
hydrolyss are methanol and bromide ion. In “surface water,” methyl bromide was reported to
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degrade with haf-lives (5°C) of 256-361 hours, no information on the light source was provided.
It should be noted thet the hdf-lives are longer than the hydrolyss hdf-lives, the water source was
not identified and the water samples were reported to be of pH 5, 7 and 9. Alsg the rdidbility of
the data could not be determined due to insufficient deta on the tet method. Biodegradation in
water is expected to be inggnificant (Howard, 1989). Methyl bromide is not expected to
bicaccumulate in aguatic species. This condusion is based on an edtimated bioconcentration factor
of 4.7, estimated from a calculated log Kow of 1.19 (ibid). The measured log Kow is 1.94+£0.31.

In bulk foods that have been fumigated with methyl bromide, such as whedt, cereds spices, nuts,
dried and fresh fruits, and tobacco, levels decrease rapidly with aeration and are not detectable after
severd weeks. Nuts, seeds, and faty foods (eg., cheese) tend to retan methyl bromide longer
(IPCS, 1995). Levels were undetectable after a few days in asparagus, avocados, peppers, or
tomatoes after a 2-hr fumigation with 320 mg MeBr/nt. In wheat, flour, raisins, corn, sorghum,
cottonseed med, rice, and peanut med, methyl bromide levels were reduced to less than 1 mg/kg
within days (Howard, 1989).

2.2.  Human Exposure

The mgor route of exposure for methyl bromide is via occupdionad exposure by the inhdaion
route. Based on current work practices and physcad chemistry, workers are not likdy to incur
derma exposure. Fumigdion of soils and agriculturd products is highly regulated in sponsor
countries (IPCS, 1995). Thus, worker exposures should be minima when appropriste handling
procedures are followed.

While inhdaion of methyl bromide by the generd public near fumigation operations is possble,
this group may be more likdy to ingest this chemicd from food substances previoudy fumigated.
Resdud levds of methyl bromide are highly regulaied in fumigated foods In addition, ingestion
may dso occur from groundwater contaminged by methyl bromide during soil  fumigation
operations.
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3. EFFECTSON HUMAN HEALTH

3.1 Toxicokinetics and Metabolism

Methyl bromide was rapidly absorbed when rats, beagles, and humans were exposed by inhdation.
Rats are bedieved to be more efficient than humans a absorbing methyl bromide by inhdation
exposure (IPCS, 1995), absorbing 50% of the dosage up to gpproximady 180 ppm (ATSDR,
1992). Also in this species absorption was found to be directly proportiond to ar concentrations up
to about 300 ppm. Absorption aso was rapid and extensve (97%) in ras dter ord adminigtration
(ibid.). After ord or intraperitoned (ip) adminigtration, methyl bromide dso was repidly absorbed
and digtributed to various tissues (Hayes, 1991).

Hayes (1991) further reports thet, once absorbed after ord or ip adminidration, methyl bromide is
digributed in ras to fa, lung, liver, adrends, and kidney, with less found in the brain. Thereupon,
methyl bromide is rgpidy and extendvdy metabolized to methanol (ultimady to CO) and
bromide. After ord or inhdation exposure, 85% of the dose was diminated in rats within 65 to 72
hours. Mogt of the *C-radiolabeled dose (30-50%) was recovered as expired CO, 420% as
expired parent compound, 16-40% was recovered in the uring, and a smal percentage was found in
the feces. Extendve enterohepatic circulation was indicated since 46% of the radioactivity was
found in bile within the firda day &fter dosng. Methyl bromide depletes glutathione and other
aulfhydra proteins suggesing the famation of metabolite conjugates that have not yet been
characterized. Tissue half-lives of radiolabeled methyl bromide range from 0.5 to 8 hours (ibid.).

3.2 Acute Toxicity

Data in Experimental Animals

Oral: Because methyl bromide is a gas above 4°C, determinaion of an ord lethd dose is
problemetic in experimentad animds. Moreover, toxicity by this route of exposure is not likdy in
humans. Nonetheless, methyl bromide was determined to have an acute ord LDS0 in rats of 214
mg/kg in a dudy by Danse e d. (1984) and approximatey 100 mg/kg in a dudy by Kipplinger et
d. (1999) indicating moderate toxicity by this route of exposure. An earlier dudy reveded an acute
od LD50 of 60-65 mgkg in rabbits (Dudley et d., 1940). Other acute ord toxicity Sudies in these
and other species reved dmilar lethd doses In beagle dogs, toxic dgns from ord exposure
included vomiting of reddish materid (Naas, 1990).

Inhalation: Inhdation rat LC50's range from 781 ppm (4 hr) to 302 ppm (8 hr) (Kato, 1986;
Honma, 1985). In mice, the 4-hour LC50 was determined to be 405 ppm by Yamano (1991).
Methyl bromide exhibits a Segp doseresponse curve for mortdity in many experimentd animas
(Hayes, 1991; IPCS, 1995). Signs and symptoms of methyl bromide exposure in mice exposed for 4
hours, a concentrations of 338 ppm and gredter, incuded: decreased locomotor activity, aaxia,
nesd discharge, lacrimation, diarhea, irregular breathing, and bradypnea (Jgpanese Minidry of
Labor, 1992). In mice exposed to 500 ppm and higher, autopsy reveded necrosis in the liver,
kidneys, and olfectory epithdium, as wdl as keryorrhexis (disruption of the nude) in cdls of the
thymus and lymph nodes (ibid.). Also a lethd concentrations, findings were smilar in ras but, in
addition, incduded myocadid hemorrhage and adrend gland hemorrhege and necross  and
excluded changesin lymph nodes (ibid.).

Dermal: Acute dermd toxicity studies have not been reported in experimentd animals.
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Data in Humans

Consderable anecdotal ad dinicad case-dudy informaion exigs for acute exposure to methyl
bromide in humans from an occupationad exposure perspective since this chemica has long been
used as a fumigant and, formely, as a fire extinguisher. While such information is useful to
characterize the type of injury resulting from overexposure, it is limited in defining the exposure
level or duration of exposure causng damage dnce exposure levelsdurations very often ae
difficult to define retrospectively from an over-exposure incident.

A number of fadities have occurred in humans from inhdaion of methyl bromide (Gossin,
1984). Ovewheming exposure may cause death from narcoss and respiratory failure (Torkelson,
1994). In addition, inhdation exposure to high leveds of methyl bromide may cause direct damage
to lungs reaulting in chemicd pneumonia and edema tha dso may be fad (Gosdin, 1994).
Secondarily, inhddion exposure may damege the centrd and peripherd nervous system. In cases
where damage to the lung is not fatd, death may result from convulsons or coma (ibid.). Where
degth has not resulted, CNS and PNS damage may perss, the former as organic brain syndrome
and the latter as a peripherd neuropathy in cases of heavy exposure. CNS and PNS damage results
more commonly from episodic or high levd chronic rather than acute exposure, according to
Ellenhorn (1988). More rardy, rend and hepdic sequelae may ensue from acute overexposure to
methyl bromide (Ellenhorn, 1988; Gossdin, 1984; Torkelson, 1994).

Humans exposed to high concentrations of methyl bromide may exhibit coughing, chest tightness or
pan, dyspnea, and cyanoss reflecting lung damage (IARC, 1986). Other symptoms, many of which
ae neurdlogicd in origin, may indude gadric and dddomind pain, nausea, vomiting, headache,
goeech  imparment, visud difficulties, tremors seizures unconsciousness, and  convulSons
(Gosdin, 1984; IARC, 1986; Torkdson, 1994). Stll other symptoms may incude dizziness,
fanting, gpathy, weekness tiredness, giddiness, ddirium, dupor, memory loss mentd confuson,
psychoss limb numbness musde twitching, loss of coordination including aaxia, and paradyss
(IRIS, 2000).

3.3 Irritation

Eye Irritation: Grant (1993) reports the results of experimentd exposure of methyl bromide gas
directly to rabbit eyes This exposure resulted in severe irritation that began to clear within five
days. In older inhdation dudies, lacrimaion was observed in rats exposed to concentrations of
2570 ppm and undefined irritation was observed in mice a concentrations of 823 ppm (Irish, 1940;
Bdander and Polyak, 1962). In humans, splashes or direct exposure to vapors has not been reported
to caue severe eye iritaion. Severe acute inhdation exposure in humans has resulted in
neurological sequelee that indude visud imparment that is delayed in onsst and usudly revershble
(Grant, 1993).

Skin Irritation: No information was found evduating the dermd irritation of methyl bromide in
expaimentd animds. In humans, Torkdson (1994) reports that workers have incurred skin
irritation (including severe, second degree burns with large blisters that do not completdly penetrate
the dermis) when methyl bromide was confined under shoes gloves or other such items of
dothing. Methyl bromide has a vescant effect on skin as well as a freezing effect common to
liquefied gases suddenly contacting and rapidy eveporating from tissue In  addition, methyl
bromide is consdered an dkylating agent cgpable of reacting with celular proteins All three
effects, but especidly its intense vescant effect, would contribute to the irritating effect of methyl
bromide on skin.
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3.4 Sensitization

No information was located indicating that methyl bromide may cause dther skin or respiraory
sengtization.

35 Repeat Dose Toxicity
35.1 Subacute and Subchronic Effects
Data in Experimental Animals

In a series of ealy inhdation sudies with a variety of species (135 rats, 98 guinea pigs, 104 rabbits,
and 13 monkeys totd, goread over d9x exposure levels), Irish (1940) edablished that a
concentrations of 0, 17, 33, 65, 100, and 200 ppm adminisered 6 hr/day, 5 dwk for up to 6 months,
neurotoxicity occurred in rabbits and monkeys. Neurotoxicity gppeared & 100 ppm and less (where
lung injury was not lethd), characterized by pardyss of the extremities and, in one monkey
exposed to 100 ppm for 6 months (6 hr/day, 5 dwk), by pardyss and convulsons At 33 and 65
ppm, rabbits exhibited limb pardyss (and some lung damage) while monkeys showed padyss
only a 65 ppm; ras showed no effects a 65 ppm or less and guinea pigs showed nothing a 100
ppm and less No effects occurred a 17 ppm in any species. The Irish dudies are a secondary
reference with a Klimisch score of 4 but they are widdy referenced and the results are consdered
rdevant and consgent. A subsequent sudy by Anger e d. (1981) confirmed a neurotoxic
response in rabbits, but not ras, inhding 65 ppm methyl bromide for 4 weeks. In contragt to the
Irish dudy, which found limb pardyss in rabbits a 33 ppm, Russo & d. (1984) found no
neurctoxicity (measured by the latency rates of the ulnar and sciatic nerves and amplitude of the
eyeblink reflex) in rabbits exposed to methyl bromide concentrations of 27 ppm for 7.5 hr/day, 4
day/wk for 8 months Other investigators have found neurologicd effects in rats and mice inhding
methyl bromide (Ikeda, 1980; Honma, 1982, Kato et d., 1986, Eudis, 1988, WHO, 1991; NTP,
1992; Norriset d. 1993).

Kao e d. (1986) dso found focd necross and fibrosis of coronary ventrides and papillay musde
in ras (10 to 12 animas per concentration level) exposed by inhdaion to O, 200, 300, or 400 ppm
methyl bromide 4 hr/day, 5 day/week for 6 weeks (and 150 ppm for 11 weeks). This effect occurred
a dl exposure leveds. At 300 ppm and higher, aaxia and pardyss was observed, a 400 ppm,
necross was found a autopsy of the bilaterd regions of the dorso-externd cortex of the brain. In 1
of 10 rats & 200 ppm and 6 of 10 a 300 ppm, and 6 of 8 a 400 ppm, adverse effects on the testes
were seen. Thee effects were unilaterd and included: arophy of semind epithdium, incomplete
spermatogeness, giant cdls in semind tubules Necrotic spermatocytes occurred in semind  fluid
without spermetozoa in tubules of epididymis adjacent to arophied testes. Morrissey et d. (1988)
reported tedticular damage in rais and mice exposed by inhdation to methyl bromide concentrations
of 10 to 120 ppm, but did not specify what level(s) caused tedticular effects. The effects were an
increased relaive weight of the epididymis and testes, a decreased sperm densty and an increased
percentage of abnorma sperm in mice in rats, a decreesed weight of the cauda epididymis,
increased reative weight of the testis and decreesed sperm motility was reported.  Hurtt and
Working (1988) found transent depresson of plasma testoserone and testicular glutathione leves
without effects on spermatogeness, testicular weight, and severd other reproductive parameters in
rats (10/sacrifice group) exposad to 200 ppm methyl bromide 6 hr/day, 5 day/week for 5 days and
followed for up to 68 days pod-exposure.
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Specifics of repeat-dose animd dudies are shown in Annex.2, Table 1 (some subchronic toxicity
dudies are reported in Annex 2, Table 4: Reproductive/Developmenta Toxicity or Annex 2, Table
5: Neurotoxicity).

Data in Humans

See “ Chronic effects (non-neoplastic)”

352 Chronic effects (non-neoplastic)
Datain Experimental Animals

In a chronic inhdaion <sudy, Widar rats (50-60/sex/group) were exposed to  amospheres
containing methyl bromide concentrations of O, 3, 30, or 90 ppm 6 hr/day, 5 daysweek for 29
months (Reuzd e d., 1991). Monitored toxicologicd parameters included: behaviord sgns, body
weights, hematology, dinicd chemidries urindyses mortdity, complete necropsy induding organ
weights, and hisopathology. The mgor findings were: 1) degeneration and dight to moderate
hyperplasa in the nasd olfactory epithdium (doseresponse a dl dose leves), 2) damage to heart
tissue (dgnificat & the 90 ppm levd), 3) exophaged hyperkeratoss a 90 ppm in mdes only a 29
months, and 4) foresomach lesions tha were not datigticdly sgnificant. No treatment-related gross
or microscopic changes were observed in the bransor lungs of exposed animals.

In the Reuze dudy, irritation of the nasd olfactory epithdium was characterized by degeneration
and hypeplasa This leson increesed in severity in a concentration-dependent manner, ranking
from very dight to moderate. Irritation aso increased with time, even in controls, suggesting an
agerdaed effect. A ddidicdly dgnificant increese was found between controls and the low-
exposure group (3 ppm) a the end of the 29-month exposure period but not before. The frequency
of this leson aso increased with age in the controls from 12 through 24 and 29 months. All but one
of the lesons in the 3-ppm group was described as dight or very dight. One moderate leson of the
nasa mucosa was aso observed in a control aima a the 24-month sacrifice interva. The NOEL
for this leson was > 90 ppm after 12 months of exposure, 3 ppm after 24 months, and < 3 ppm after
29 months (Reuzd, 1991).

In a combined carcinogenesg/chronic toxicity biocassay, the Jgpanese Minidry of Labor exposd
rats and mice by inhdaion to methyl bromide (JML, 1992). Rats (50/sex/dose) were exposed to
methyl bromide concentrations of 0, 4, 20, or 100 ppm, 6 hr/day, 5 daysweek for 2 years. Survivd
was not affected, however, high-dose rats gained weight more dowly than controls. High exposure
animds dso exhibited vaious dtedions in hemaologicd, dinicd chemicd, and urindyses
paameters. Rats a dl exposure concentrations showed inflammation of the nasd olfectory
epithedium. Necross and metgplasa of the olfectory epithdium was detected a 100 ppm.
However, ahigh control incidence of metgplasiais noted in aged rats.

Mice (B0/sex/dose) were exposed to methyl bromide concentrations of O, 4, 16, or 64 ppm 6 hr/day,
5 daysweek for 2 years. Survivdl was not affected. At the highest exposure concentrations, both
sexes showed reduced weight gain and dight arophy of the granular layer of the cerebelum (JML,
1992).

The U.S. Naiond Toxicology Progran conducted a combined carcinogenesis/chronic toxicity
sudy with mice (NTP, 1992). Mice (86/sex/group) were exposed to methyl bromide concentrations
of 0, 10, 33, or 100 ppm 6 hr/day, 5 daysweek for 2 years. Clinicd sgns body weght, survivd,
hemaology, dinicd chemidries urindyses, organ weights and histopathology were evauated. In
addition, neurobehaviord and neuropathologicd assessments were incduded in some animds a
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vaious time points throughout the treatment period. Survivd was poor in the high exposure group
a 20 weks (mortdity was 47% in mades and 10% in femdes); therefore exposure was
discontinued in this group and animas were observed theregfter. Body weights were decreased in
high exposure animds, which dso exhibited tremors, anormd posture, and limb padyss and
performance decrements in  neurobehaviord teds. Taget organs included brain, sternum
(dysplesa), heart, and nasd epithdium; these organs were affected in the high exposure group only.
In addition, the severity of effects in target organs was more pronounced in mae mice. Bran
lesons were characterized by cerérd degeneration; heart lesons by myocardid degeneration and
chronic cardiomyopethy; and nasd epithelid changes by necross and metaplasa

Details of these tests are shown in Annex 2, Table 3.

Data in Humans

Vebak e d. (1979 peaformed EEG's and generd neurologicd examinations on 33 methyl
bromide workers (greenhouse fumigators) and gathered symptom incidence by means of a
questionnaire. Except for EEG's where exposed workers showed a dight diffuse increase in beta
and theta activity, no differences were found when compared to control workers. Workers with
dtered EEG's, when compared to unaffected workers, had datisticdly increased levels of blood
bromide (10.9 mg Br/l versus 8.2 mg Br/l).

Anger et d. (1986) conducted a crosssection occupdtiond sudy of soil and dructure fumigation
workers chronicdly exposed to methyl bromide Four groups were evduaed induding: 1)
gructurd fumigators using methyl bromide >80% of the time and soil fumigators exdusively using
methyl bromide/chloropicrin combingtion (totd n = 32), 2) dructurd fumigators usng sulfuryl
fluoride >80% of the time (n = 24), 3) fumigators usng both methyl bromide and sulfuryl fluoride
(n = 18), ad 4) a control group congsing of workers in the fumigation industry but not directly
aoplying fumigants (n = 29). Exposad workers hed been fumigators for more than one year and had
been engaged in fumigation operatiions within 50 days of neurologicd evaudions. The methyl
bromide groups performed less wel than controls in tests of cognitive function, reflexes and
sensory and visud performance. The results were confounded by co-exposures to other fumigants
or other chemicds poor age-maching with controls, lack of knowledge of (lack of control for)
exposure levels, indudrid hygiene practices, and other factors.

Kishi et d. (1991) conducted a quesionnaire survey of workers (75 mades employed from 1 to 25
years) in a methyl bromide manufacturing plant measuring the incidence of acute and generd
symptoms compared to a group of nontexposed control (railway) workers. Methyl bromide levels
were monitored every six months and averaged less than 4 mg/m® (< 1 ppm) with excursions during
accidents up to 20 mg/m3 (56 ppm). While the incidence of symptoms were higher in exposed
compared to non-exposed workers, mean bromide ion concentration in the urine of workers did not
correlae with symptom incidence.

Cdvet e d. (1998) conducted a dudy with 123 dructurd fumigation workers predominantly
exposed ether to methyl bromide or sulfuryl fluoride for an average of 1.20 and 285 yeas
respectively. A reference cohort of 120 workers had no pesticide exposure. All participants were
evduaed for 1) newve conduction veodty and amplitude 2) vibrotactile threshold, 3)
neurobehaviord parameters (hand-eye coordingion, reaction time, continuous performance, symbol
digit, patern memory, serid digit learning, and mood scdes), 4) visud acuity, 5) olfactory function,
and 6) rend function. All fumigation workers performed less wel in dexterity tets and had a
higher incidence of capd tunnd syndrome than nonrexposed subjects. Although sulfuryl fluoride
workers showed CNS effects including pattern memory deficits and olfactory thresholds, methyl
bromide workers did not. Other parameters evauated in this sudy were not affected by exposure to
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fumigants. The authors ascribed decrements in dexterity and the increased incidence of carpd
tunnel syndrome to ergonomic stresses rather than to exposure to fumigants.

3.6 Genetic Toxicity

Many bacterid in vitro tests for genotoxicity have been conducted with methyl bromide. Severd
Ames assys have shown that methyl bromide induces reverse mutations in Sdmondla
typhimurium with or without metabolic activation.  Mutagenic responses dso have been found
usng Escherichia coli as the tes organism. In vitro tests usng mammdian cdls in culture, such as
the mouse lymphoma assay, and the Siger Chromatid Exchange assay, dso have shown postive
genotoxic responses. A cdl trandformation assay, usng Syrian hamster embryo cels, showed no
enhanced trandformation to the mdignant date when incubated with methyl bromide and methyl
bromide did not induce Unscheduled DNA Synthess in rat primary hepaiocytes or human
fibroblagts.

In vivo tests, such as the Mouse Micronucleus Assay, the Sister Chromatid Exchange Assay and the
Mouse DNA Alkylaion Asssy have yidded postive responses indicating that methyl bromide is
dagtogenic and othewise able to dissupt DNA. Mehyl bromide however was negative in the
sexlinked recessive assay in drosophila melanogaster and the dominant letha assay inrats.

The weight of evidence for dl genetic toxicity studies shows thet the overal genotoxicity potentia
for methyl bromide is equivocd. Pogtive and negdive studies were both seen in vivo and in vitro.
As thee dudies may be predictive of either carcinogenic or heritable effects, it is important to
evduae the appropriate in vivo gudies Long-term studies in mice and rats showed no evidence of
a carcinogenic response. Methyl bromide is not consdered to have produced heriteble effects as no
such effects were seen in reproductive sudies in rais, or developmental studies in rats or rabbits at
methyl bromide concentrations that did not induce maternd toxicity. This concluson is further
supported by negative results seen in the dominant lethd study in mde rats.

Individua genotoxicity tests and results are presented in Annex 2 Table 2.

3.7 Carcinogenicity
Data in Experimental Animals

In the three inhdation carcinogenicity/chronic toxicity Studies described in the previous section
(852 Chronic effects (non-neoplatic)), no increased incidence of mdignancies were found
(Reuzd et d., 1991; ML, 1992; NTP, 1992).

Ord adminigration of methyl bromide by gavage has resulted in forestomach tumors in rats
presumably due to irritetion of the lining of the foretomach. Danse & d., (1984) adminisered O,
04, 2, 10, or 50 mgkg/day methyl bromide 5 dwk by gavage in arachis il for 90 days to Widar
rats (10/sex/dose). Squamous cell carcinomas of the forestomach were reportedly found in 13 of 20
rats recaving the highest dose. However, a pand of NTP pahologists re-evduaed the dides from
this dudy and concluded that the lesons were non-neoplasic. Maked inflammation and
hyperplasa occurred a dl dose levels except those in the 0.4 mg/kg group. Boorman et d. (1986)
adminigered 50 mg/kg methyl bromide in arachis ol by gavage to groups of fifteen mde Widar
rats, 5 timewk for periods of 13, 17, 21, or 25 weeks whereupon, subjects were sacrificed. In order
to investigate the revershility of irritation and hyperplasa and their effects on subsequent tumor
devdopment, other groups were treated for 13, 17, or 21 weeks, then observed for 25 weeks. In the
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group trested for 25 weeks then immediately sacrificed, a carcinoma of the forestomach was
obsarved in one of 10 ras No other mdignancies were found in the other groups. Hyperplasa
occurred in al groups but regressed after 25 weeks in the groups obsarved for 25 weeks post-
trestment. A third gavage study by Hubbs and Harington (1986) showed smilar regresson of pre-
neoplagtic lesons. In this sudy, ras were gavaged with 25 or 50 mg/kg methyl bromide in peanut
ol for 30, 60, 90, or 120 days then observed for 30 or 60 days (those treasted for 90 days).
Ulceration was reported in treasted rats that reversed dfter treatment was discontinued. No
neoplasms were reported in this Sudy.

In dietary Sudies, methyl bromide has not caused neoplasa Methyl bromide was evaduated for
chronic toxicity and oncogenicity in a 24month digary toxidty dudy in Sprague-Dawley rats
(N.S/sex/group) (Mertens, 1997). Because of the volatile nature of methyl bromide and the feeding
characterigtics of rats, it was not consdered feasble to conduct the sudy using feed fumigated with
methyl bromide. For purposes of this sudy, methyl bromide was microencapsulated and mixed into
the rodent diet. Methyl bromide digtary concentrations were 0.5, 2.5, 50, or 250 ppm (0.02, 0.11,
220, or 111 mgkg/day for mdes and 003, 015 292, or 151 mgkgday for femdes
repectively). Two control groups on a comparable regimen received 1) basd diet or 2) placebo
(microcagpsules without methyl bromide). No methyl bromide related effects were seen on survivd,
dinicd condition, hemaology, seum chemidry, urindyss, organ weights ophthadmologic
asessments, or macroscopic and microscopic  pathology  evduaions. Food consumption, mean
body weights and mean body weight gains were reduced in the 250 ppm maes and femdes during
the rapid growth phase for the animads during the firs 12 to 18 months of the study. During the first
18 months of the study, mean body weight gain for high-dose males was 9% to 21% lower than the
mae control groups while mean body weight gain for femades was 7% to 22% lower than the
femde control groups Typicd of chronic toxicity studies food consumption and body weght gains
during the second year of the sudy were comparable to controls as the mature animas reached
adult body weight plateau. No evidence of oncogenicity was seen in this study.

Other invedtigators have conddered diets fumigated with methyl bromide (raher than
microencgpsulation) to be an accepteble experimenta goproach. In a dudy by Mitsumori e 4.
(1990), the diet of Fscher 344 rats was fumigated with methyl bromide to achieve totad bromide
concentrations of 0, 80, 200, or 500 ppm. At the high dose, this corresponded to methyl bromide
concentrations of less than 20 mgkg food. Ras (60/sex/group) were fed this diet for 2 years.
Controls recalved ether unfumigated diet or diet contaning 500 ppm bromide as KBr. Clinicd
ggns body weght, and foodwater consumption were monitored and dinicd  chemidry,
hematology, urindyss, and ophthdmic examinations were conducted a the 2-year sacrifice. An
interim 12-month sacrifice group aso was evauated. Rats fed diets fumigated with methyl bromide
showed only dightly depressed body weight in mdes only in the 500 ppm group from 60 weeks
onward. Females were unaffected. No increased in tumor incidence was found.

In a 12-month digtary safety study (Newton, 1995; Wilson et d., 1998), beagle dogs were exposed
to methyl bromide fumigaied feed a digtary concentrations of O, 0.5, 1.5, or 5 ppm (0, 0.06, 0.13, or
0.28 mglkg/day for mades and O, 0.07, 012, or 0.27 mgkg/day for femdes, respectivey). Prestudy
trids were conducted to determine the methyl bromide fumigation concentrations and post
fumigation intervas required to achieve the desred concentraions over a 1-hour feeding period.
Dogs did not recave methyl bromide trested diets on weekends. No toxicologicdly sgnificant
effects from methyl bromide exposure were seen on dlinical observations body weight, body
weight gain, food consumption, dinicad peahology, urindyss ophthdmology, asolute or rdative
organ weights, or macroscopic or microscopic pathology. Based on the results of this study, the
NOEL for methyl bromide when administered via fumigated feed to beagle dogs was greater than 5
ppm (> 0.28 mg/kg/day for mades and > 0.27 mg/kg/day for femdes).

Details of carcinogenicity studiesin animas are shown in Annex 2. Table 3.
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Data in Humans

The International Agency for Research on Cancer (IARC, 1986) has reviewed the epidemiological
data up to 1986 and concluded from two epidemiologicd sudies evauaing a variety of brominated
compounds tha no concusons could be reached regading mehyl bromide per s The
Internationad Program on Chemicd Sdafety (IPCS, 1995) has extended this review up to 1995 and
not found an association between methyl bromide exposure and excess rates of cancer. Currently,
IARC (1999) ranks methyl bromide as Class 3 (not dassfidble as to carcinogenicity in humans)
and EPA ranks this chemicd as Class D (not dassfidble as to human carcinogenicity: inadequate
human and animal evidence of carcinogenicity or no data are available).

3.8 Reproduction/Developmental Toxicity
Reproduction

In a 2-generation reproduction sudy, parentd rats (FO; 25/sex/exposure level) and a following
genearation of offsoring (F1) were exposed by inhdation to methyl bromide concentrations of 0, 3,
30, or 90 ppm 6 hr/day, 5 daysweek over the premating, gedtation, and lactation periods to evduate
toxicity and reproduction in paenta generations (American Biogenics Corporation, 1986).
Exposure for the F1 generation differed from the FO generdtion in that F1 ras receved the
additiond exposure to methyl bromide as pups during lactation. The progeny of the F1 generation
(F2) were exposed to methyl bromide only during their gedtation period as embryosfetuses and
their lactation period as pups Toxicty, reproductive performance, and reproductive organ datus
were evduated in parenta generations, incduding reproductive organ histopathology, fertility rates,
number of live pupslitter, etc. Vaious devdopmentd parameters were evduated in the two
offsoring generations (F1 and F2) induding gross gppearance, vidbility, growth rate, etc. In the FO
generdion a 90 ppm, methyl bromide exposure caused a datisticdly Sgnificant decresse in body
weight gain and some organ weights (not associated with histopathological changes) with no effects
on reproductive organ gopearance or weights, reproductive organ histopathology, or reproductive
performance. The F1 generation appeared norma except for decreases in some organ weights (no
associated  higtopathology). Neither the FO nor the F1 geneaion showed decrements in
reproductive performance. Neonates comprising the F2 generation showed reduced growth rates at
30 and 90 ppm at 28 days of life but no overt developmental anomdies.

Effects in mdes. Of eight studies that evaduated testicular effects, most showed an adverse effect on
tedicular tissue and sperm function and morphology in ras or mice exposed to methyl bromide
levels exceeding 100 ppm. Morrissey et a. (1988) evauated reproductive parameters from the NTP
study where rats and mice were exposed to methyl bromide concentrations up to 120 ppm. While
these invedigators dso found dtered mae reproductive parameters, exposure levels were not
reported. Thus, it canot be firmly concluded thet concentrations below 100 ppm will not cause
testicular effects.

Effects in femdes. No adverse effects have been reported on reproductive tissues or reproductive
performance in femaes exposed to methyl bromide.

Developmental Effects

The potentid for developmentd toxicity was evaduaed in five inhdaion sudies (two with rats and
three with rabbits) (Skov e d. 1981, Bredin & d. 1990a & b; Pees e d., 1982). No
devdopmentd anomalies were reported in any of these studies except for Bredin e d. (1990) where
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anomdies were obsarved in rabbit pups a 80 ppm tha may have been due to the ggnificant
meaternd toxicity at thisexposure leve.
Details of reproduction/developmenta sudiesin animas are shown in Annex 2, Table 4.

3.9 Neurotoxicity

In earier subchronic toxicity dudies (eg., lrish, 1940, Anger, 1981), Sgns of neurotoxicity were
obsarved (see Section 35.1). Seved lae dudies have focused on this toxicity endpoint. In an
acute neurotoxicity study (Driscoll and Hurley, 1993), mde and femde CD (Sprague-Dawley) rats
were eposed via inhdation for sx hours to methyl bromide a concentrations of 0, 30, or 350 ppm.
Animas were assessed for dlinicd sgns and changes in body weights. Neurobehaviord evauations
(functiond observetion battery and motor activity) were performed within three hours of exposure
and & sven and 14 days pos-exposure. After 15 days gross pathologicd evduaion was
peformed and brans were weighed. Microscopic evaduations were performed on centrd and
peripherd nervous tissue. All animas survived to sudy terminatiion. No methyl bromide induced
effects were noted for body or bran weghts. Neurobehaviord effects were observed only in the
350 ppm exposad group a the 3-hour post exposure assessment only. Effects noted in mde and
femde rats conssted of decreased aousd, increased incidences of drooping or haf-shut eydids,
piloerection, decreased rearing, depressed body temperaure, and makedly decreased motor
activity. The 350 ppm mades had a decreased tal pinch response while femdes from this group
showed incressed wrination and anormd ar righting response. No treatment related  hitological
findings were seen in nervous system or nasal tissues.

In a subchronic inhdation neurotoxicity sudy (Norris e d., 1993), CD (Sprague-Dawley) rats
(N.S/sex/dose) were exposed to methyl bromide concentrations of O, 30, 70, or 140 ppm SXx
hours/day, five daysweek for 13 weeks At the 140 ppm concentration, two mae rats died during
the firs month. Clinicd dgns obsaved for these two rats incuded convulsons, tremors,
hyperactivity, rapid respiration, and sdivation. Mean body weights were dggnificantly lower then
the controls. Neurologicd evauations for maes reveded increased hind limb splay (weeks 4, 8,
13), dnormd ar righting reflex (week 13), and decreased fordimb grip strength (week 13). Femae
rats demondrated lower arousad scores (weeks 8 and 13), decreased rearing (weeks 4, 8, and 13),
and dggnificantly decreased motor  activity (week 13). Mean dbsolute bran weights were
gonificantly lower for both sexes, no differences were noted for the reative bran weghts
indicating thet lower absolute brain weights were a reflection of the generdly lower body weights
for the treated animas. Gross lesions were limited to moderate to severe brain hemorrhege in the
two 140 ppm mde animds that died. Microscopic lesons in the brain were found in these two
maes and in one 140 ppm mde that survived the 13-week exposure. Microscopic lesions in the
bran were seen in these three maes and condded of neurond necross in the hippocampus,
necross and mdacia in the cerebrd cortex and basal ganglia and mdacia and/or necross in the
thdamus and midbran. One additiond 140 ppm mde had dight neurond edema in the
hippocampus. Other lesons in the 140 ppm group condsted of minimd regenerdive dysplasa of
the olfactory epithdium of the nasal cavity in three maes and three femdes and minima periphera
nerve degeneration in two maes and two femdes. In the 70 ppm group, lower mean body weights
and weght gan were reported for femades from week 9 onward. Neurologicd findings were
limited to dightly decreased fordimb grip strength (week 13) in males and decreased motor activity
(week 13) in femdes Although the mean absolute brain weights for femdes were datigticaly
sgnificantly decreased (5% lower then the control group), no difference was seen for the rddive
bran weght and no microscopic pathology was observed. At 30 ppm, the mean dbsolute brain
weight for females was datidicdly sgnificantly lower than control (5% lower than the control
group), however, no difference was seen in rddive bran weight and no microscopic pahology in
the brain was found.
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In a series of inhdation sudies (Newton, 1994a), beagle dogs receved one to four days exposure to
methyl bromide. The purpose of this Sudy was to determine tolerable inhdaion exposure leves to
be usd in a four-week inhdation sudy. In the initid phase of the sudy, three mdes and three
females were exposed for 9x to seven hours to methyl bromide concentrations of 233 (1 mde), 314
(1 mde 1 femde), 345350 (1 mde 1 femde), or 34 ppm (1 femde). Signs of toxicity were
observed at dl concentrations, therefore, the one-day NOAEL was < 233 ppm. In the second phase
of the sudy, dogs were exposed to 55 ppm (1 mde, 1 femde), 156 ppm (1 mde, 1 femde), 268
ppm (1 mde, 2 femdes), or 283 ppm (2 mdes, 1 femde) for seven hours/day for up to four days
The 268 ppm and 283 ppm dogs were exposed to methyl bromide for two days and developed
cdinicd dgns of toxicity. Therefore, the twoday NOAEL for beegle dogs exposed to methyl
bromide for this duration was < 268 ppm. The 55 ppm and 156 ppm dogs were exposed to methyl
bromide seven hours/day for four consecutive days. No effects were seen in ether the 55 ppm or
156 ppm dogs during days 1 and 2 of exposure However, the 156 ppm animds showed decreased
activity during exposure on days 3 and 4 and irregular gat during the pos-exposure period on day
4

In the subsequent study, Newton et d. (1994b) exposed beegle dogs (4/sex/group) 7 hours/day, 5
daysweek for 4 weeks to methyl bromide concentrations of O, 5, 10, 25, 50, or 100 ppm. No
dinicad evidence of neurctoxicity was seen in any group throughout the four weeks of exposure.
After four weeks, four of the controls (two femaes and two maes) and dl dogs in the 5 ppm group
continued the test for an additiond two weeks and the exposure concentration for the 10 ppm group
was increased to 150 ppm. Dogs exposed © 150 ppm methyl bromide showed severe body weight
loss over the firsd few days of exposure. After five or Sx exposures, evadudion of the 150 ppm
anmds by a veeinay neurologisd reveded daxia a base-wide dSance intention tremor,
nystagmus, maked depresson, and inadility (unwillingness) to dand and peform  podurd
responses. Due to the severity of these effects, the dogs were sacrificed. Neurologicad evauation
revedled no treaiment related effects for dogs exposed to the lower methyl bromide @ncentrations.
Sgnificant neurologicd microscopic findings were found in the 150 ppm group, which conssted of
vacuolesin the granular layer of the cerebe lum.

Neurotoxicity studies are summarized in Annex 2, Table 5.

3.10 Specific Target Organ Effects

Methyl bromide is an unusud respiraory toxicant in the ra in that it is sedficdly toxic to the
olfactory epithdium while other nesd epithelia are unaffected (Hurtt et. d., 1988). Within the
olfactory epithdium, methyl bromide only affects specific cdl types Studies using histochemicd
techniques showed cdlearly that methyl bromide specificdly induced degeneration of the sensory
and sugtentacular cells while sparing the basd cdls from which the former cdls are regenerated.
Hurtt e d. (1988) evduated the time course for the regeneration of the olfactory epithdium
following short term exposure to methyl bromide Made rais were exposed to 200 ppm methyl
bromide for dx hourdday, for one to five days Air-exposed animds served as controls. In a
companion sudy, animds were exposed to 0, 90, or 200 ppm for sx hoursgday, and olfactory
function wes assessed by the ability of food deprived animds to locate buried food pdles
Dedruction of the olfactory epithdium was evident after a sngle sx-hour exposure to 90 or 200
ppm. As discussed previoudy, severe effects were seen in the sudtentacular and mature sensory
cdls while basa cdls remained intact. Regeneration of the olfactory epithdium was seen as early
as day three of exposure despite continued exposure a these high methyl bromide concentrations.
The recovery of the olfactory epithdium was essentidly complete 10 weeks post-exposure. The
rgpid recovery would be expected since the nonaffected basd cdls regenerate sensory and
sugentacular  cdls. Olfactory function, as measured by food finding activity, was impared in
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animds exposed to 200 ppm only. Recovery of this function was evident four to Sx days podt-
exposure, much earlier than the time course for histologicd recovery.

In another study (Hadtings, 1994), morphologic and biochemicd (carnosine content of the olfactory
bulb, a biomarker for integrity of the odlfactory epitheium) evauaions were conducted to further
explore methyl bromide exposure effects and recovery. Prior to treatment, rats were food-deprived
and trained to find buried food pellets as a measure of olfactory function. The ras were exposed to
a methyl bromide concentration of 200 ppm on a four hour/day, four day/week, twoweek regime.
A dngle exposure resulted in extendve damege to the olfactory epithdium, reduced carnosine
content, and impaired olfectory function. Even though exposure continued, olfactory function began
to improve dter the first exposure. This recovery proceeded even though persstent thinning and
disorganization of the olfactory epithdium and decressed carnosne leves in the olfactory bulb
were present. Regeneration of the olfactory epithdium was complete gpproximately 30-40 days
after the last exposure.

3.11 [Initial Assessment for Human Health

Methyl bromide exists as a gas @ ambient temperatures, therefore, inhdation isthe predominant
form of exposure. Since the bulk of methyl bromide production is used in fumigation operations of
soils and commodity products such as cereds and grains, fumigation workers are the principa
exposed population. The public who live near fumigation operations or who consume fumigated
food commodities may be exposed to low levels of this chemica. Methyl bromideisrgpidly
absorbed viamost routes of exposure, induding inhdation, rapidly digributed to dl tissues, and
rapidly metabolized and excreted.

Acute overexposure to methyl bromide may damage lungs and the central and peripherd nervous
systems. In severe cases, injury to these target organs may keirreversible or only dowly reversble.
Over the past century, numerous fataities have resulted from mishandling of methyl bromide,
usudly in awork-related environment. Less frequently, overexposure to methyl bromide may injure
the liver and kidneys, which isusudly reversible. If the liquid from pressurized containersis
gplashed onto skin or eyes, burns may result. Such burns may be severe due to the vesicant,
freezing, and direct chemicdl reactivity of methyl bromide. Neither odor nor sensory irritetionisa
good warning indicator for exposure to methyl bromide.

Effects from long-term exposure to methyl bromide may be more related to episodic acute
overexposure incidents since symptoms from repeated exposure in workers are smilar to those
from acute overexposure. Repeated exposure of animals to methyl bromide has been shown to
injure the lungs, CNS and PNS, heart, liver and kidneys. Inndation sudiesin animds aso indicate
that methyl bromide may damage testicular tissue but decrementsin reproductive performance are
not observed unless concentrations are high enough to induce overt toxicity. Epidemiologica

survey studies have confirmed CNS damage in workers chronically exposed to methyl bromide.

Methyl bromide has been shown to be genotoxic in avariety of assays but has not been shown to be
carcinogenic in animals or human epidemiology studies. Currently, IARC categorizes methyl
bromide as a Class 3 substance (not dlassifiable asto carcinogenicity in humans) (1999).
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4. EFFECTSON THE ENVIRONMENT
Aquatic Effects

Acute toxicity: A number of Sudies in severd fish species indicate that methyl bromide causes
acute lethdity a concentrations of 0.7 to 20 mg/liter (Canton & d., 1980; Dawson e d., 1975;
Segers e d., 1984; Wildife Interretiond, 1993a). Data from the Canton e d. (1980) study are
consdered relevant however; this sudy was not sdected as the key dudy as limited data were
avalable to complete a robust summary. The key fish sudy (Wildlife Internationd, 1993a) reports a
9%-hour LCS0 in rainbow trout of 3.9 mg/ll, a NOEC of 1.9 mg/l and a no mortdity leve of 2.9
mg/l.  This sudy was conducted in a seded system with no headspace over the water column to
assure the methyl bromide remained in the water column. Andyticd verification of methyl bromide
concentrations in the water column was peformed, and the sudy was conducted in compliance
with USEPA Good Laboratory Practice regulations.

Smilaly, two dudies in daphnia with methyl bromide show the 48-hour EC50's for immobilization
and mortdity were 22 and 26 mg/L (Canton et d., 1980; Wildlife Internationd, 1993b).  Data
from the Canton et d, 1980 study are considered relevant however; this study was not sdlected as the
key sudy as limited data were avalade to complete a robust summary. In a wel-conducted study
(Wildlife Internationd, 1993b) the NOEC for immobilization and mortdity was 1.2 mg/lL. The
results from this study should be consdered the key study for this endpoint.

The literature references 2 dudies in aguatic plants (dgee) (Canton e d, 1980) that show a
caculated 48 hour EC50 of 5 and 3.2 mg/L, as the exposure duration for the cadculated EC50's was
unspecified.  Because of the physcochemicd propeties of methyl bromide further testing in
aqudic plants is not conddered precticd, due to the high evgporaion rate of methyl bromide In
order to achieve and maintan gopropriste methyl bromide concentrations in water, testing would
need to be conducted in seded vessas with no headspace above the water column, which would
interfere with dgd respiration and growth.

Chronic_toxicity: Chronic studies were available for both fish (guppies and Medeka) (Wester et d.
1988) and dgphnia (Canton et d 1980.) Studies were not considered rdigble to provide definitive
results and should not be considered relevant for the purposes of hazard classfication. The chronic
fish sudies indicated that concentrations of 1 mg/L and gregter were lethad to embryos of these fish
within days to weeks and a concentration of 0.32 mg/L reduced weight gain (Weder et d., 1988).
The chronic fish sudies (Wester) do not follow OECD guiddine in that the reproductive parameters
criticd to longterm fish studies were not evduated. The end-point of concern in the Wester studies
was the devdopment of higologic lesons in fish that received toxic to lethd doses of methyl
bromide. No such lesons were seen. In addition, based on available data, it is unclear whether headspace
was present. If headspace were present, given the physical chemicd properties of Methyl bromide, andytica
monitoring results would be questionable.

In a chronic (12-day) study in daphnia (Canton et d., 1980) reproduction was inhibited a 0.1mg/L.
The author concluded that the resson for the high mortaity was unclear and could have been due to
a trandent decrease in the overdl viability of the dgphnia magna populatiion. In addition, the author
recommended a repeet of the study based on the questionable results.

Acute and chronic gudies are summarized in Annex 2, Table 6.

Terrestrial Effects

Tearedrid non-mammalian _species Campbel and Beavers (1994) reported an ord LD50 of 73
mgkg for methyl bromide in northern bobwhite. The body weight, egg weight, and number of eggs
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were not afected in hens fed a diet tha had been fumigated with methyl bromide (800 and 2,000
mg. Hr/liter) but sexud maturity was dightly affected (Cooper et d., 1978; Griffiths et d., 1978).

Teredrid plants Rice germinatiion was not dowed by methyl bromide concentrations of 4 mg/liter
if rice moisture content was 11% or less. Corn was more resgsant, tolerating concentrations of 5
mg/L but germination was dowed by concentrations of 10 mg/L (Sittisuang and Nakakita, 1985).
Methyl bromide ydlowed lettuce leaves dfter 72 hours of exposure to methyl bromide a
concentrations of 400 mg/nt. Concentrations as high as 1,400 mg/m® for 72 hours did not affect
water cress (Reichmuth and Noack, 1983).

Studies are summarized in Annex 2, Table 6.

Other

Because of its long hdf-life in the lower amosphere and consequent eventud disperson to the
upper amosphere, methyl bromide may be dissociated to form activated bromine species that may
have a depleting affect on ozone.

I nitial Assessment for the Environment

Dueto its very high vapor pressure (it is a gas above £C), methyl bromide will tend to rapidly
partition to the atmosphere from other environmental compartments.

Acute and chronic ecotoxicologicd tests indicate that methyl bromide is highly taxic to aquatic
Species. Howeve, its rgpid partitioning from water to ar will mitigete the hazard to aguatic species
from water-borne methyl bromide. Methyl bromide, as asoil and sructurd fumigant, is highly
toxic to terrestrid species such as insects, nematodes, fungi, and other pests.

UNEP Publications 23



OECD SIDS METHYL BROMIDE
5. RECOMMENDATIONS

Methyl bromide is highly regulaed in the United Siaes based on its hezard data and use
information.  Currently the United States Environmentd Protection Agency has authority to
regulate methyl bromide under the Clean Air Act and Montred Protocol. Methyl bromide is
consdered to be a Class 1 ozone depleting substance (ODS) and it has been agreed that a phase out
of the chemicd is to occur by the year 2005. Currently, there are two exemptions to the phase out,
they are quarantine and preshipment exemption; and criticd and emergency exemptions. It is
anticipated that methyl bromide will further be investigated by individud OECD member countries
paticipating in the Montred Protocol. As a result, it does not appear that further work will be
necessary in the SIDS Program regarding the collection of exposure or release data from use, as the
need for thisinformation is required to be investigated for “exemptions’ from the phase out.

It is recommended thet this chemicd isof low priority for further work.
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Annex 1

Regulationsand Guidelines Applicableto M ethyl Bromide (CAS# 74-83-9)

Agency  Description

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

CERCLA
Reportable quantity
Fina reportable quantity

Criteriafor Priority Toxic Pollutantsin the
State of Cdifornia; Human health (10° risk
for carcinogens) for consumption of:
Water & organism
Organism only

Effluent guidelines and standards; toxic and
pretreatment effluent standards

Effluent guidelines and sandards;
€lectroplating point source category

Effluent guiddines and standards

Groundwater monitoring
Suggested method
Practica quantitetion limits (mg/L)

Hedlth and safety data reporting; subject to
al the provisons of Part 716

Effective date

Sunset date

Identification and listing of hazardous

waste; discarded commercial chemical

products, off-specification species,

container residues, and spill residues
Hazard waste number

Protection of stratospheric ozone; Class 1
controlled substance
Ozone depletion potential*

Protection standards at inactive uranium
processing sites

Reference air concentration

Additiond
Information

1 pound
1,000 pounds

48 ng/L
4,000 ng/L

Designated toxic
substance

Total toxic organics,
which isthe
summation of al
quantifiable vdues
grester than 0.01
mg/L

Priority pollutant

8270 8010
10 20

06/01/87
06/01/97

U029

0.7

Listed constituent

0.8 mym?®

1Used to determine production allowance and consumption alowance

References

40 CFR 302.4
Table

40CFR 131.38

40 CFR 401.15

40 CFR 413.01(i)

40 CFR 423
Appendix A

40 CFR 264
Appendix 1X

40 CFR 716.120(3)

40 CFR 261.33(f)

40CFR 82
Subpart A
Appendix A

40 CFR 192
Appendix |

40 CFR 266
Appendix 1V
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Annex 1

Regulationsand Guidelines Applicableto M ethyl Bromide (CAS# 74-83-9)

Agency  Description Additiond References
Information
EPA Residue andlysis; organic compounds for 40 CFR 266
which residues must be analyzed Appendix VIII
EPA Residue tolerances, agricultura 40 CFR 180.3(c)
commodities; where tolerances for
inorganic bromide in or on the same raw
agricultural commodity are set in two or
more sections in this part, the overall
quantity of inorganic bromide to be
tolerated from use of two or more pesticide
chemicals for which tolerances are
established is the highest of the separate
goplicabletolerances
EPA Residue tolerances; agriculturd 40 CFR 180.123
commodities
EPA Residue tolerances, food 40 CFR 180.521
EPA Residue tolerances; food 40 CFR 180.522
EPA Superfund; Extremely hazardous 40 CFR 355
Reportable quantity 1,000 pounds Appendix A
Threshold planning quantity 1,000 pounds
EPA Toxic chemical release reporting; 40 CFR 372.65
Community Right-to-Know
Effective date 01/01/87
OSHA PEL (8 hour TWA) 20 ppm (ceiling) 29 CFR 1910.1000
Tablez-1
OSHA  Highly hazardous chemicd 29 CFR 1910.119
Threshold quantity 2,500 pounds Appendix A
usC Hazardous air pollutant 42 USC 7412
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Annex 2
Tables of Toxicity Results

Table1l - Summary of critical subchronic toxicity studiesin animals

Test Animal Exposure

(No/sex/group; (Route, Dose/  Critical Effects Study
frequency/dur.) Concenc.) (non-neoplastic) Reference
Inhdation

Rat (Wistar) Inhalation Parameters monitored: Body weights, clinical signs, neurobehavioral (12  Ikeda, 1980

& 28 days post-exposure), neurohistopathology

N.S./sex/group 0 ppm

200 ppm Decreased body weight gain; neurobehavioral deficits (rotarod,
spontaneous activity) at 12 and 28 days post-exposure; no
histopathological changes in CNS or PNS.

4 hr/d; 5 diwk; 3 300 ppm Decreased body weight gain; neurobehavioral deficits (rotarod,
weeks spontaneous activity) at 12 and 28 days post-exposure; no
histopathological changes in CNS or PNS.

Rat (Wistar) Inhalation Parameters monitored: Neurotransmitter levels in CNS. Honma, 1982

N.S./sex/group 0 ppm

1 ppm NOAEL
Continuous, 3 5 ppm Increased dopamine in striatum.
weeks
10 ppm Decreased norepinephrine in hypothalamus, decreased serotonin in
cortex.
Rat (Wistar) Inhalation Parameters monitored: Body weights, clinical signs, selected WHO, 1991
histopathology.
N.S./sex/group 0 ppm
18 ppm LOAEL; Tremors, unusual gait.
51 ppm Tremors, unusual gait; micropathology in heart and lungs.
6 hr/d, 5 d/wk for3 154 ppm Tremors, unusual gait; micropathology in heart and lungs.
weeks, continuous
for last week
Rat (Wistar) Inhalation Convulsions and pulmonary damage reported (concentrations not WHO, 1991
specified).
N.S./sex/group 0 ppm
33 ppm
6 hr/d; 5 diwk; 6 64 ppm
months
108 ppm
218 ppm
Rat (F 344) Inhalation Eustis, 1988

N.S./sex/group 0 ppm

6 hr/d, 5 dwk for 160 ppm Males affected more severely. Decreased survival. Target organs
up to 6 weeks included: brain, nasal cavity, heart, adrenal gland, liver and testis. In
CNS, neuronal necrosis in cerebral cortex, hipocampus, and thalamus.

Rat (Sprague- Inhalation Kato et al., 1986
Dawiley)
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10-12/sex/group 0 ppm
200 ppm Focal necrosis and fibrosis of coronary ventricles and papillary muscle.
4 hr/d; 5 d/wk; 6 300 ppm Focal necrosis and fibrosis of coronary ventricles and papillary muscle.
weeks & 150 ppm Ataxia & paralysis.
for 11 weeks.
400 ppm Focal necrosis and fibrosis of coronary ventricles and papillary muscle.
Ataxia & paralysis. Bilateral necrosis of dorso -external cortex. Testicular
atrophy and sperm suppression.
150 ppm (11 Focal necrosis and fibrosis of coronary ventricles and papillary muscle.
wks)
Rat (F344) Inhalation Sacrificeintervals at 1, 3, 5, & 8 days (10 rats/sac) and 6, 10, 17, 24, 38, Hurtt & Working,
52, & 73 days (5 rats/sac) 1988
5 - 10/sacrifice 0 ppm
interval
6 hr/d for 5 days 200 ppm No change in testis weights, sperm production, cauda epididymal sp erm
count, sperm morphology, percentage motile sperm, linear sperm
velocity, or epididymal and testicular histology. Plasma testosterone
reduced during exposures and immediately after but returned to normal
by day 8 (3 days postexposure).
Rat (F344) Inhalation Parameters monitored: Body weights, clinical signs, hematology, clinical NTP, 1992
chemistry, urinalysis, organ weights, histopathology.
10/sex/group 0 ppm
10 ppm No effects reported.
6 hr/d, 5d/wk for 20 ppm No effects reported. NOAEL.
13 weeks
40 ppm Slight neurobehavioral and hematological changes.
80 ppm Neurobehavioral and hematological changes.
120 ppm Significant weight loss. Neurobehavioral and hematological changes.
Mouse (B6C3F1) Inhalation Parameters monitored: Body weights, clinical signs, hematology, clinical NTP, 1992
chemistry, urinalysis, organ weights, histopathology.
10/sex/group 0 ppm
10 ppm No effects reported.
6 hr/d, 5 d/wk for 20 ppm No effects reported. NOAEL.
13 weeks
40 ppm Slight neurobehavioral and hematological changes.
80 ppm Neurobehavioral and hematological changes.
120 ppm Significant weight loss in males. Reduced survival in males.
Neurobehavioral and hematological changes.
Rats & mice from Inhalation Testicular damage found in both rats and mice, although levels causing  Morrissey et al.,
NTP 1992 lesions were not specified. 1988
Mouse (B6C3F1) Inhalation Eustis, 1988
N.S./sex/group 0 ppm
6 hr/d, 5 d/iwk for 160 ppm Males affected more severely. Decreased survival. Target organs
up to 6 weeks included: brain, nasal cavity, heart, kidney, adrenal gland, liver and testis.
In CNS, neuronal necrosis in internal granular layer of cerebellum.
Oral
Rat (Male Wistar) Gavage in Danse et al., 1984
arachis
oil
10/sex/group 0 mg/kg
5diwk for 13and 50 mg/kg Forestomach: inflammation, acanthosis, fibrosis, hyperplasia (severity
25 weeks correlated with length of exposure). In a 10-12 week post-exposure
recovery group, fibrosis and acanthosis perdsted.
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container
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Table 2 - Summary of Genotoxicity Studiesfor Methyl Bromide
Study
Test Type Test System Dose Results Reference
In Vitro Assays for Gene Mutation — Bacterial
Bacterial reverse  Salmonella typhimurium strains Asagas, 05105 Mutagenic to strains TA100 and Moriya et al.,
mutation (Ames)  TA98, TA100, TA1535, TA1537, grams/m3inaclosed TA1535 but not others without 1983

Bacterial reverse
mutation (Ames)

Salmonella typhimurium strain
TA100 with & without metabolic

As aliquid, 10 to
10,000 mg/l; As a

Positive in both liquid and gas
assays. As liquid, mutagenic at 285

Kramers et al.,
1985a

activation gas, 0.5t0 50 mg/l and higher. As gas, mutagenic
grams/m3in a closed at 1900 mg/m3 (plate assay) with or
container without metabolic activation. Negative
with TA98 (with or w/o activation).

Bacterial reverse  Salmonella typhimurium strain Significant SOS response after 20 Ong et al., 1987

mutation (Ames)  TA1535. Modified Ames using minutes impingement. SOS function
impingement (in situ) system with detected by colorimetry of beta-
SOS umu-est. galactosidase activity encoded by the

lacZ gene regulated by the Umu
operon.

Bacterial mutation Salmonella typhimurium strains As a gas at Positive response at concentrations JETOC, 1997
TA98, TA100, TA1535 with and concentrations of 0.1 of 0.1% atm in strains TA100
without metabolic activation to 0.5% atm. &TA1535 with and without metabolic

activation.

Bacterial mutation Salmonella typhimurium strain Tested as a liquid. Positive response in TA100 without ~ Simmon et al.,
TA100 without metabolic activation at concentrations of 0.4 1977
activation. ug/ml and higher.

Bacterial reverse  Escherichia coli WP2hcr with and  As agas,05t05 Slight positive mutagenic response.  Djalali-Behzad

mutation (Ames)  without metabolic activation. gram/m3 etal., 1981

Bacterial mutation Escherichia coli WP2 hcr. 0.5to 6 umole/l Positive response Moriya et al.,

1983

Bacterial mutation

Klebsiella pneumoniae mutation to

Asagas, 0.95t0 19

Positive response at concentrations

Kramers et al.,

streptococcus resistance, gram/m3 of 4.75 gram/m3 and higher with 1985a
fluctuation test activation (not tested without
activation).
Bacterial mutation Escherichia coli WP2 uvrA reverse  As a gas at Positive response at concentrations JETOC, 1997

mutation with or without metabolic
activation.

concentrations of 0.1

to 0.5% atm.

of 0.2% atm with or without metabolic

activation.

In Vitro Assays for Gene Mutation - Mammalian Cells

Mouse Lymphoma

Assay

Unscheduled DNA
Synthesis

Unscheduled DNA
Synthesis

Sister Chromatid
Exchange

Sister Chromatid
Exchange

L5178Y-TK+/- cells -gaseous
methyl bromide in air-tight
bottles.

Primary cultures of rat
hepatocytes - gaseous methyl
bromide in air-tight bottles -
autoradiography.

Primary cultures of rat
hepatocytes - gaseous methyl
bromide over culture media

Human lymphocytes in culture
- gaseous exposure for 100
seconds.

Human Go lymphocytes in
culture - aqueous solution
exposure

30 to 30,000 mg/m3

10,000 to 30,000
mg/m3

70% MeBr in air for 3

hr (700,000 ppm)

As agas at4.3%

Adqueous solutions of

0 - 24 ul MeBr per
liter.

Positive response. Dose -related
increase in 6-thioguanine- and

bromodeoxyuridine resistant mutants.

No unscheduled DNA synthesis
found.

No unscheduled DNA synthesis
found.

SCE increased from 10 to 16.8 per
cell.

Increased SCEs and chromosome

aberrations with metabolic activation.

Kramers et al.,
1985a

Kramers et al.,
1985a

McGregor,
1981

Tucker et al.,
1981

Garry et al.,
1990
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Sister Chromatid Human lymphocytes in culture  Aqueous solutions of  Increased SCEs without metabolic Hallier et al.,
Exchange - agueous solution exposure 19.5 ug MeBr per activation in glutathione non- 1993
milliliter. conjugators. Negative response in

lymphocytes from glutathione
conjugators.

DNA Binding Binding to calf thymus DNA in  Aqueous solutions of Increased covalent binding without Starratt and
vitro 48 ug MeBr per metabolic activation (not tested with  Bond, 1988.
milliliter. metabolic activation).

In Vitro Assays for Transformation

Cell Transformation Syrian hamster embryo cells - 4,000 to 16,000 No enhanced transformation. Hatch et al.,
transformation by mg/m3 for 2 or 20 1983
AS/adenovirus in sealed hours.

chambers - exposure to methyl
bromide as a gas.

In Vivo Assays for Genetic Toxicity

Bone marrow Rat (Sprague-Dawley) 0, 20, 70, ppm 7 hr/d  No significant increases in McGregor,
cytogenetics for 1 to 5 days. chromosomal aberrations. 1981

Micronucleus Assay Mice (B6C3F1) exposed to 10 to 200 ppm 6 h/d, At 200 ppm for 14 days, SCEs and NTP, 1992.

gaseous MeBr. 5 diwk for 14 days or  micronuclei were increased in bone
10 to 120 ppm for 13 marrow cells of male and female
weeks. mice (more marked in females). No

increases in SCEs or micronuclei at
120 ppm for 13 weeks.

Micronucleus Assay Mice (BDF1) exposed to 0, 154, 200, 260, At 200 ppm for 14 days, SCEs and lkawa et al.,
gaseous MeBr. 338, or 440 ppm 6 micronuclei were increased in bone  1986.
hr/d, 5 d/wk for 14 marrow cells of male and female
days mice (more marked in females). No
increases in SCEs or micronuclei at
120 ppm for 13 weeks.
Micronucleus Assay F-344 rats exposed to 0, 154, 200, 260, At 200 ppm for 14 days, SCEs and lkawa et al.,
gaseous MeBr. 338, or 440 ppm 6 micronuclei were increased in bone  1986.
hr/d, 5 d/wk for 14 marrow cells of male and female
days mice (more marked in females). No

increases in SCEs or micronuclei at
120 ppm for 13 weeks.

Micronucleus Assay Humans: 32 MeBr fumigation Exposure: 4 or more  Trend observed toward increased Calvert et al.,
workers (28 non-exposed hr fumigation work micronuclei in peripheral lymphocytes 1998
referents) - Micronuclei w/MeBr during that was not statistically significant
measured in lymphocytes and  previous 2 wks and which did not show a dose -
oropharyngeal cells. (assumed conc. 15 response.

ppm).

Hprt frequency Humans: 32 MeBr fumigation Exposure: 4 or more  In non-smokers, trend toward Calvert et al.,
workers (28 non-exposed hr fumigation work increased hprt variant frequencies 1998
referents) - hprt measured in w/MeBr during found in peripheral lymphocytes that
peripheral lymphocytes. previous 2 wks was not statistically significant and

(assumed conc. 15 which did not show a dose-response.
ppm).

Dominant Lethal Sprague-Dawley (CD) male 0, 20, 70 ppm 7 hr/d, Negative - no effect on 1) frequency =~ McGregor,

Assay rats exposed to gaseous 5 diwk for 5 days. of pregnancy, 2) number of corpora 1981
MeBr. lutea or implantations per pregnancy,

or 3) frequency of early deaths in
offspring.

Sexlinked Recessive  Drosophila melanogaster 70 - 750 mg/m3, 5 Negative. Kramers et al.,

Lethal Assay dink, 3 wks 1985b

Drosophila Somatic Drosophila melanogaster third 0 - 20,000 mg/m3for Small & large, single & twin spot Katz, 1985/87

Wing-spot Assay instar larvae 1hr alterations found. Single spot

alterations included several types
and twin spot alterations occurred
from mitotic recombination.
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DNA damage
(testicular DNA
alkaline elution)

DNA alkylation

DNA alkylation

DNA alkylation

DNA alkylation

Rat (Sprague-Dawley)

Mouse (CBA) - both

intraperitoneal and inhalation

F-344 rat oral or inhalation

Rat

Mouse (lambda lacZ
transgenic)

0, 75, 150, 250 ppm
6 hr/d for 5 days

14 Gradiolabeled
MeBr for 4 hr.

14 Gradiolabeled
MeBr orally or by
inhal. for 6 hr.

14 Gradiolabeled
MeBr orally single or
repeated doses

14 Gradiolabeled
MeBr orally single or
repeated doses

Damage to testicular DNA at 250
ppm; negative at 75 and 150 ppm.

Positive response. Covalent binding
of DNA in spleen and liver cells and
hemoglobin alkylation.

Positive response. Covalent binding
of DNA in liver, lung, stomach, and
forestomach cells.

Methylated DNA adducts (N7- and/or
06-methylguanine) found in
glandular stomach, forestomach,
liver, and other tissues at comparable
levels. Repeated dosing caused
marked decrease in O6-alkylguanine-
DNA alkyltransferase (repair

enzyme).

Methylated DNA adducts (N7- and/or
06-methylguanine) found in
glandular stomach, forestomach,
liver, and other tissues at comparable
levels. No mutagenesis found in lacZ
transgene in any tissue up to 14 days
post-treatment with up to 50 mg/kg
(single dose) or 25 mg/kg MeBr (up
to 10 daily doses).

Bentley, 1994

Djalali-Behzad
etal., 1981

Gansewendt et
al., 1991

Plesta et al.,
1999

Plesta et al.,
1999
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Table 3 - Summary of critical chronic toxicity/car cinogenicity studiesin animals

Test Animal Exposure
(No/sex/group; (Route, Dose/ Critical Effects Tumor Incidence Study
frequency/dur.)  Concenc.) (non-neoplastic) (in target organs) Reference
Inhdation
Rat (Wistar) Inhalation Reuzel et al.,
1991
50-60/sex/group 0 ppm
3 ppm Hyperplasia of nasal epithelium. No increased tumor incidence.
30 ppm Hyperplasia of nasal epithelium. No increased tuma incidence.
6 hr/d; 5 d/wk; 29 90 ppm In both sexes: Decreased body No increased tumor incidence.
months weights & survival, Myocardial
degeneration; Hyperplasia of nasal
epithelium; Esophageal
hyperkeratosis (males only);
forestomach lesions.
Rat (F344/DuCrj) Inhalation JML, 1992
86/sex/group 0 ppm
4 ppm Inflammation of nasal epithelium.  No increased tumor incidence.
20 ppm Inflammation of nasal epithelium.  No increased tumor incidence.
6 hr/d; 5 diwk; 2 100 ppm In both sexes: No effect on survival;  No increased tumor incidence.
years Decreased body weights; Altered
hematological parameters;
Inflammation, necrosis, metaplasia
in nasal epithelium (more
pronounced in males).
Mouse (Crj:BDF1) Inhalation JML, 1992
50/sex/group 0 ppm
4 ppm No effects reported. No increased tumor incidence.
16 ppm No effects reported. No increased tumor incidence.
6 hr/d; 5 d/wk; 2 64 ppm In both sexes: No effect on survival;  No increased tumor incidence.
years Reduced body weight gain; Slight
atrophy of granular layer of
cerebellum; altered blood
chemistries.
Mouse (B6C3F1) Inhalation NTP, 1992
50/sex/group 0 ppm
10 ppm Hyperplasia of nasal epithelium. No increased tumor incidence.
33 ppm Hyperplasia of nasal epithelium. No increased tumor incidence.
6 hr/d; 5 d/wk; 2 100 ppm In both sexes: Decreased body No increased tumor incidence.

years

weights & survival; Increased thromi
and myocardial degeneration;
Hyperplasia, necrosis & metaplasia
of nasal epithelium; tremors & limb
paralysis; decrementsin
neurobehavioral tests, cerebral
degeneration.
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Oral - Dietary

Rat (Sprague- Microencapsulated Mertens, 1997
Dawley) MeBr in diet

(?/sex/dose) 0 ppm basal diet

Study Duration: Two
years

0 ppm
(microcapsules w/o
MeBr)

0.5 ppm (0.02
mg/kg -d males; 0.03
mg/kg -d females)

No toxicological effects noted.

No increased tumor incidence.

2.5 ppm (0.11
mg/kg -d males; 0.15
mg/kg -d females)

No toxicological effects noted.

No increased tumor incidence.

50 ppm (2.20 mg/kg-
d males; 2.92 mg/kg-
d females)

No toxicological effects noted.

No increased tumor incidence.

250 ppm (11.1
mg/kg -d males; 15.1
mg/kg -d females)

Reduced food consumption, body
weight gain, mean body weights in
1st 18 months of study in males and

No increased tumor incidence.

females.
Rat (Fischer 344) Diet fumigated Mitsumori et al.,
w/MeBr 1990
60/sex/dose 0 ppm (basal diet)

Study Duration: Two
years

500 ppm total Br as
KBr

80 ppm Br from
MeBr

No toxicological effects noted.

No increased tumor incidence.

200 ppm Br from
MeBr

No toxicological effects noted.

No increased tumor incidence.

500 ppm Br from

Males only: slightly depressed body

No increased tumor incidence.

MeBr weight
Dogs (Beagle) Diet fumigated Newton, 1995
w/MeBr
?/sex/dose 0 ppm (basal diet)
Dogs were fed diets 0.5 ppm (0.06 No toxicological effects noted. No increased tumor incidence.
fumigated with MeBr mg/kg-d males; 0.07
5dAvk mg/kg -d females)
Study Duration: 12 1.5 ppm (0.13 No toxicological effects noted. No increased tumor incidence.
months mg/kg -d males; 0.12
mg/kg -d females)
5 ppm (0.28 mg/kg-d No toxicological effects noted. No increased tumor incidence.
males; 0.27 mg/kg-d
females)
UNEP Publications 1
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Oral - Gavage

Rat (Wistar) Daily gavage in Danse et al.,
arachis oil (5 diwk) 1984
10/sex/dose 0 mg/kg
Study Duration: 90 0.4 mg/kg No effects reported. No increased tumor incidence.
days
2 mg/kg Marked inflammation, hyperplasia, No increased tumor incidence.
and hyperkeratosis.
10 mg/kg Marked inflammation, hyperplasia, No increased tumor incidence.
and hyperkeratosis.
50 mg/kg Marked inflammation, hyperplasia, Initially reported squamous cell

and hyperkeratosis.

carcinoma in forestomach of 13
rats (7 males; 6 females) and two
papillomas of forestomach of two
males. In a subsequent re-
examination of slides, previously
considered malignant lesions
were inflammation and

hyperplasia.
Rat (Wistar) Daily gavage in Boorman et al.,
arachis ail (5 diwk) 1986
15/sex/dose 0 mg/kg
Study Duration: 13, 50 mg/kg Inflammation, acanthosis, fibrosis,  Early squamous carcinoma in one

17, 21, or 25 weeks

and pseudoepitheliomatous
hyperplasia in forestomach. By wk
25, more severe hyperplastic
lesions.

rat.

Rat (Wistar) Daily gavage in Boorman et al.,
arachis oil (5 d/iwk) 1986
15/sex/dose 0 mg/kg
Study Duration: 13, 50 mg/kg Lesions similar to Danse et al. No tumors reported.
17, or 21 wks Recovery animals showed
followed by up to 25 regression of hyperplasia in
wks observ. forestomach.
Rat Daily gavage in Some 90 day animals observed for Hubbs &
peanut oil (5 d/wk) 30-60 thereafter to assess Harrington,
reversibility. 1986
?/sex/dose 0 mg/kg
Study duration: 30, 25 mg/kg Gross & microscopic lesi ons No tumors reported.
60, 90, or 120 days including, ulcers, fibrosis,
pseudoepitheliomatous hyperplasia
(hyperkeratosis, acanthosis, and
epithelial peg formation). Changes
were reversible.
50 mg/kg Gross & microscopic lesions No tumors reported.

including, ulcers, fibrosis,

pseudoepitheliomatous hyperplasia

(hyperkeratosis, acanthosis, and
epithelial peg formation). Changes
were reversible.
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Table4 - Summary of critical reproductive/developmental toxicity studiesin animals

Test Animal Exposure
(#/sex/group;  (Route, Dose/ Study
Test Type freqg/dur.) Concenc.) Critical Effects Reference
Reproductive Toxicity
Two- Rat (Sprague- Inhalation; 0, 3, 30, 90 American
Generation  Dawley); ppm 6 hr/d, 5 d/wk over Biogenics
Reproduction 25/sex/dose premating, gestation, & Corporation,
lactation periods 1986
0 ppm
3 ppm No effects noted. NOAEL for F2 generation.
30 ppm Decreased body weight gain in F2 generation. LOAEL
for F2's. NOAEL for FO's and F1's.
90 ppm Decreased body and some organ weight gains (no
associated histopathology) in FO & F1 generations. No
effect on reproductive organ appearance, weights, or
histopathology in any generations. No effect on
reproductive performance. F2 showed reduced growth
rates but no developmental abnormalities. LOAEL for FO
and F1 generations.
Reproductive Rat (F344); Inhalation; 0, 30, 60, 120 Effects were not reported by exposure level in this Morrissey et
Organ No./sex/group not  ppm; 6 hr/d, 5 d/wk for 13 comprehensive review of 50 NTP studies. Decrease in al., 1988.
Toxicity specified; part of  weeks. epididymis and cauda epididymis weights, increase in
13- week NTP testes weights, decrease in sperm motility. No effects on
study. estrus cycle length.
Reproductive Mouse (B6C3F1); Inhalation; 0, 30, 60, 120 Effects were not reported by exposure level in this Morrissey et
Organ No./sex/group not  ppm; 6 hr/d, 5 d/wk for 13 comprehensive review of many NTP studies. Increase in ~ al., 1988.
Toxicity specified; part of  weeks. epididymis and testes weights, decrease in sperm
13-week NTP density, increase in abnormal sperm.
study.
Reproductive Male Wistar rat, Inhalation; 0, 70 ppm, 7 Reproductive performance was not impaired. Hardin et al.,
Organ No./sex/group not  hr/d, 5 d/wk for up to 40 1981; Sikov
Toxicity specified. days. etal., 1981
Reproductive Male Rat (F 344), Inhalation; 0, 160 ppm, 6 Degeneration of spermatocytes and late stage Eustis et al.,
Organ No./group not hr/d, 5 d/wk for up to six spermatids characterized by separation and sloughing 1988
Toxicity specified. weeks. as well as formation of intratubular multinucleated giant
cells. Degeneration of spermatogenic epithelium
included moderate to severe loss of spermatogenic
epithelial components.
Reproductive Male mice Inhalation; 0, 160 ppm, 6  Slight testicular degeneration occurred at high Eustis et al.,
Organ (B6C3F1), No./ hr/d, 5 d/iwk for up to six frequency. 1988
Toxicity group not weeks.
specified.
Reproductive Male rat (Sprague Inhalation; 0, 200, 300, or Adverse testicular effects in 1 of 10 rats exposed to 200  Kato et al.,
Organ Dawley), 10- 400 ppm, 4 hr/d, 5 d/wk ppm, 6 of 10 at 300 ppm and 6 of 8 at 400 ppm. 1986.
Toxicity 12/group for up to 6 weeks. Unilateral atrophy of seminal epithelium, incomplete
spermatogenesis, giant cells in seminal tubules. Necrotic
spermatocytes occurred in seminal fluid without
spermatozoa in tubules of epididymis adjacent to
atrophied testes.
Reproductive Male rat (F344), Inhalation; 0 or 200 ppm, No effect on testis weight, daily sperm production, cauda Hurtt and
Organ 10/group during 6 hr/d, 5 diwk for 5 days.  epididymal sperm count, sperm morphology, percent Working,
Toxicity exposure period, Followed by recovery up  motile sperm, linear sperm velocity, and epididymal and 1988
5/group during to 68 days. testicular histology. Transient decrease in plasma
recovery period. testosterone and testicular nonprotein sulfhydryl
concentrations during exposure.
Reproductive Male mouse Inhalation; 0, 20, or 70 No effect on spermatozoa found. McGregor,
Organ (B6C3F1), ppm, 7 hr/d, 5 d/wk for 5 1981
Toxicity 10/group. days.
Devdopmenta Toxicity
Terato- Female rat Inhalation; No clinical evidence of maternal toxicity. No embryo-or  Hardin et al.,
genicity (Wistar); 39- Pregestational/post- fetotoxicity. No developmental abnormalities. 1981; Sikov
45/group. gestational: 0/0, 0/20, etal., 1981
0/70, 20/0, 20/20, 70/0,
70/70 ppm 7 hr/d, 5 d/wk
for 3 weeks (sacrificed on
gestational day 19).
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Terato- Female rabbit Inhalation; No clinical evidence of maternal toxicity. No embryo-or  Hardin et al.,
genicity (New Zealand); Pregentational/post - fetotoxicity. No developmental abnormalities. Severe 1981; Sikov

25/group. gestational: 0/0, 0/20, neurotoxicity with exce ssive mortality observed in 70 etal., 1981
0/70, 20/0, 20/20, 70/0, ppm dams characterized by convulsions and paresis in
70/70 ppm 7 hr/d, 5 d/iwk  hindlimbs after one week of exposure.
for 3 weeks (sacrificed on
gestational day 19).
Terato- Female rabbit Inhalation; Gestational Maternal toxicity at 140 ppm including lethargy, right- Breslin et al.,
genicity (New Zealand); days 7 - 19: 0, 10, 30, 50, sided head tilt, ataxia, and lateral recumbency. The 1990a
(probe study) No/group 70, or 140 ppm 6 hr/d, 5  neurobehavioral symptoms were associated with
unspecified. diwk for 3 weeks multifocal areas of inflammation of the meninges of the
(sacrificed on gestational  brain and/or bilaterally symmetrical necrosis or
day 28). spongiosis in the midbrain. No embryotoxicity reported.
Terato- Female rabbit Inhalation; Gestational No embryo, fetal, or maternal effects noted at 20 or 40  Breslin et al.,
genicity (New Zealand); days7-19:0, 20,40,0or  ppm. Moderate to severe maternal toxicity at 80 ppm 1990b
25/group. 80 ppm 6 hr/d, 5 diwk for  including decreased weight gain or absolute body
3 weeks (sacrificed on weights, lethargy, right-sided head tilt, ataxia, and lateral
gestational day 28). recumbency (brain histopathology not reported). At 80
ppm, effects on fetuses included decreased weights,
increased incidence of fused sternebrae, and increased
incidence of anomalies including, predominantly, missing
gallbladder or missing caudal lobe of lung.
Terato- Female rabbit; Gavage in peanut oil; Maternal toxicity at 25 and 50 mg/kg . Total resorption of Peters et al.,
genicity No/group Gestational days 5- 20: 0, embryos at 50 mg/kg. No skeletal or soft tissue 1982
unspecified. 0.5, 5, 25, or 50 mg/kg. abnormalities noted at 25 mg/kg or lower doses.
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Table5 - Summary of critical neurotoxicity studiesin animals

Test Animal Exposure
(No/sex/group; (Route, Dose/ Study
frequency/dur.)  Concenc.) Critical Effects Reference
Inhalation
Rat (Sprague- Inhalation Norris et al., 1993
Dawley)
N.S./sex/group 0 ppm
30 ppm Mean (but not relative) brain weights lower in females than
controls. No histolopathological findings in brain.
6 hr/d; 5 diwk; 13 70 ppm Lower body weights in females. Slightly decreased forelimb grip
weeks strength in males; decreased motor activity in females. See
section 3.9 for other findings.
140 ppm Two male rats died exhibiting convulsions, tremors,
hyperactivity, rapid respiration and salivation. Body weights
were significantly lower than controls. See section 3.9 for other
findings.
Rat (Sprague- Inhalation Neurobehavioral parameters evaluated 3 hours, 7 days, and 14  Driscoll & Hurley,
Dawley) days post-exposure. Neurobehavioral parameters included 1993
functional observational battery and motor activity.
N.S./sex/group 0 ppm
30 ppm No changes found.
Single 6 hour 350 ppm Three hours post-exposure, decreased arousal, increased
exposure drooping of eyes, piloerection, decreased rearing, depressed
body temperature, markedly decreased motor activity. No
changes at later time points.
Rat (Wistar) Inhalation Parameters monitored: Body weights, clinical signs, Ikeda, 1980
neurobehavioral (12 & 28 days post -exposure),
neurohistopathology
N.S./sex/group 0 ppm
200 ppm Decreased body weight gain; neurobehavioral deficits (rotarod,
spontaneous activity) at 12 and 28 days post-exposure; no
histopathological changes in CNS or PNS.
4 hr/d; 5 diwk; 3 300 ppm Decreased body weight gain; neurobehavioral deficits (rotarod,
weeks spontaneous activity) at 12 and 28 days post-exposure; no
histopathological changes in CNS or PNS.
Rat Inhalation Parameters monitored: Saccharin water taste aversion. Miyagawa, 1982
N.S./sex/group 0 ppm
25 ppm
4 hours 50 ppm
100 ppm Aversion to saccharin water increased with methyl bromide
exposure in a concentration dependent manner.
Mice (male Swiss- Inhalation - nose  Parameters monitored: Behavioral tests including single -task Alexeeff et al.,
Webster) only passive avoidance, rotarod 1985
N.S./sex/group 0 ppm
220 ppm No behavioral effects.
1 hour 440 ppm No behavioral effects.
700 ppm No behavioral effects.
900 ppm No behavioral effects.
1000 ppm Abnormal clinical signs. No effect on recall ability to perform a
single-task passive-avoidance test at this concentration or less.
1200 ppm Decreased recall ability to perform a single-task passive-
avoidance test.
1500 ppm Decreased recall ability to perform a single-task passive-
avoidance test. Decreased motor coordination (rotarod test).
Mouse (B6C3F1) Inhalation NTP, 1992
50/sex/group 0 ppm
10 ppm Hyperplasia of nasal epithelium. No increased tuma incidence.
33 ppm Hyperplasia of nasal epithelium. No increased tumor incidence.
6 hr/d; 5 diwk; 2 100 ppm In both sexes: Decreased body weights & survival; Increased
years thromi and myocardial degeneration; Hyperplasia, necrosis &
metaplasia of nasal epithelium; tremors & limb paralysis;
decrements in neurobehavioral tests, cerebral degeneration.
No increased tumor incidence.
Rabbit (New Inhalation Parameters monitored: Nerve conduction velocity of ulnar and ~ Anger et al., 1981
Zealand) sciatic nerves, eye-blink reflex.
2/sex/group 0 ppm
7.5 hr/d, 4 diwk for 4 65 ppm Decreased eye-blink reflex magnitude. Decreased nerve

weeks

conduction velocity. Hind limb paralysis. Decreased body
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weight gain.
Rabbit (New Inhalation Parameters monitored: Nerve conduction velocity of ulnar and  Russo et al., 1984
Zealand) sciatic nerves, eye-blink reflex.
2/sex/group 0 ppm
7.5 hr/d, 4 diwk for 8 27 ppm No effects noted.
months
65 ppm After a 6 - 8 week recovery of Anger et al. (1981) group, partial
recovery was observed.
Rat (Male Sprague- Inhalation Parameters monitored: Neurological parameters in additionto  Kato et al., 1986
Dawley) other general toxicological parameters.
10-12/group 0 ppm
150 ppm -11 wks
4 hr/d; 5 diwk; 6 to 200 ppm -6 wks
11 weeks
300 ppm -6wks  Ataxia and paralysis.
400 ppm -6wks  Ataxia and paralysis. Necrosis in bilateral regions of dorso-
external cortex of cerebral hemisphere.
Rat Single subcu. Parameters monitored: Electroencephalographic activity and Tanaka et al.,
Injection sleep-wakefulness 1988
N.S./sex/group 0 mg/kg
5 mg/kg Changes in wakefulness, non-REM and REM sleep, and
circadian rhythms in dose -related manner.
single injection 15 mg/kg Changes in wakefulness, non-REM and REM sleep, and
circadian rhythms in dose -related manner.
45 mg/kg Changes in wakefulness, non-REM and REM sleep, and
circadian rhythms in dose -related manner.
135 mg/kg Slowing of EEG frequency in wakefulness stage and spike-
wave activity. Not seen at lower doses.
Rat (Sprague- Inhalation Parameters monitored: Neurotransmitter levels in CNS. Honma, 1982
Dawley)
5-6/sex/group 0 ppm
10 ppm NOAEL
24 hr ??? ppm
100 ppm Decreased norepinephrine in hypothalamus &
cortex/hippocampus, little effect on dopamine, serotonin or
acetylcholine.
120 ppm Decreased norepinephrine in hypothalamus &
cortex/hippocampus, little effect on dopamine, serotonin or
acetylcholine.
Rat (Sprague- Inhalation Parameters monitored: Neurotransmitter levels in CNS. Honma, 1982
Dawley)
5-6/sex/group 0 ppm
1 ppm NOAEL
Continuous, 3weeks 5 ppm Increased dopamine in striatum.
10 ppm Decreased norepinephrine in hypothalamus &
cortex/hippocampus, little effect on dopamine, serotonin or
acetylcholine.
Rat (Sprague- Inhalation Parameters monitored: Locomotor activity in activity cages. Honma et al.,
Dawley) 1985
3/group 0 ppm
63 ppm No effect on locomotor activity.
8 hours 125 ppm No effect on locomotor activity.
188 ppm Decreased locomotor activity.
250 ppm Strongly decreased locomotor activity.
Rat (Sprague- Inhalation Parameters monitored: Thiopental induced reduction of righting Honma et al.,
Dawley) reflex. 1985
8/group 0 ppm Only 2 of 8 rats had increased righting reflex times after
thiopental injection (60 mg/kg)
63 ppm All had increased righting reflex times, which were longer than
controls.
8 hours 125 ppm All had increased righting reflex times, which were longer than
controls.
Rat (Sprague- Inhalation Parameters monitored: Neurotransmitter levels in CNS. Honma, 19874,
Dawley) Honma et al.,
1987b
N.S./sex/group 0 ppm
31 ppm
8 hours 82 ppm Decreased dopamine, norepinephrine & increased metabolites:
homovanillic acid, 3-methoxy-4-hydroxyphenyl glycol in various
regions of CNS. Largest changes in striatum; maximum effect
time was 0 to 2 hours post exposure.
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125 ppm Decreased dopamine, norepinephrine & increased metabolites:
homovanillic acid, 3-methoxy-4-hydroxyphenyl glycol in various
regions of CNS. Largest changes in striatum; maximum effect
time was 0 to 2 hours post exposure.

250 ppm Decreased dopamine, norepinephrine & increased metabolites:
homovanillic acid, 3-methoxy-4-hydroxyphenyl glycol in various
regions of CNS. Largest changes in striatum; maximum effect
time was 0 to 2 hours post expasure.

Rat (Sprague- Inhalation Parameters monitored: Tyrosine hydroxylase levels in striatum, Honma, 1991
Dawley) hypothalamus, frontal cortex, midbrain, and medulla oblongata.
N.S./sex/group 0 ppm
16 ppm
8 hours ??? ppm

??7? ppm

250 ppm Concentration dependent decrease in tyrosine hydroxylase
activity. Hypothalamus most affected.

Rat (Sprague- CNS perfusion Parameters monitored: Dopamine and serotonin metabolites in Honma, 1992
Dawley) (MeBrin 10% various CNS regions.

ethanol/90%

artificial

cerebrospinal

fluid)

N.S./sex/group 0 ppm
0.1 ug MeBr/ul Reduced 5hydroxyindoleacetic acid (serotonin metabolite).
vehicle

Perfusion via 0.5 ug MeBr/ul Striatum perfusate: Increased 3,4-dihydroxyphenyl acetic acid

ventricle probe at
rate of 2.5 ul/min

vehicle

and homovanillic acid (dopamine metabolites) that persisted
after perfusion stopped; decreased 5-hydroxyindoleacetic acid
(serotonin metabolite) that returned to normal.

1 ug MeBr/ul Striatum perfusate: Increased 3,4-dihydroxyphenyl acetic acid
vehicle and homovanillic acid (dopamine metabolites) that persisted
after perfusion stopped; decreased 5-hydroxyindoleacetic acid
(serotonin metabolite) that returned to normal.
Rat (Wistar) Inhalation Parameters monitored: Neurohistopathology of CNS & PNS. Furuta et al., 1993
N.S./sex/group 0 ppm
290 ppm No neurohistopathology reported in rats exposed for 8 weeks.

6 hr/d, 3 d/wk for 3- 500 ppm Axonal degeneration of myelinated fibers at cervical level of

8weeks fasciculus gracilis; necrosidatrophy of neurons in caudate-
putamen, thalamus, cingulate cortex after exposure of 10 to 18
days.

Rat (F344) Inhalation Parameters monitored: regional brain glutathione-S-transferase Davenport et al.,
activity, glutathione levels, monoamine and amino acid levels, 1992
neurohistopathology.

10/sex/group 0 ppm

6 hr/d for 5 days 150 ppm Glutathione was depleted and glutathione transferase activity
was decreased in frontal cortex, caudate nucleus,
hippocampus, brain stem, and cerebellum. No changes in
monoamines but aspartic acid and glycine were increased in
frontal cortex and aspartic acid in the cerebellum. No
histopathology found.

Dog (Beagle) Pilot  Inhalation Exposure-level range finding study. Six to seven hour single Newton, 1994a

Study - Phase 1 exposure to methyl bromide by inhalation.

1/sex/group 0 ppm

6-7 hours 233 ppm (1 male) Ataxia, depression

314 pm (1 male, 1
female)

Ataxia, depression

345/350 ppm (1
male, 1 female)

Ataxia, depression

394 ppm (1 Ataxia, depression
female)
Dog (Beagle) Pilot Inhalation Exposure-level range finding study. Six to seven hour single Newton, 1994a
Study - Phase 2 exposure to methyl bromide by inhalation.
1/sex/group 0 ppm
7 hr/dayupto4 55 ppm (1 male, 1 No effects.
days female)

156 ppm (1 male,
1 female)

Decreased activity on day 3 and irregular gait on day 4.
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268 ppm (1 male,
1 female)

Ataxia, depression

283 ppm (2
males, 1 female)

Ataxia, depression

Dog (Beagle) 4- Inhalation Subchronic inhalation for 4 weeks. Newton, 1994b
Week Inhalation
Study
4/sex/group 0 ppm
7 hr/day, 5dwk for 5 ppm No effects.
4 weeks
10 ppm No effects.
25 ppm No effects.
50 ppm No effects.
100 ppm No effects.
Dog (Beagle) 4- Inhalation Subchronic inhalation for 2 weeks. Dogs from above study Newton, 1994b
Week Inhalation used in this study. After four weeks, four of the controls (two
Study females and two males) and all dogs in the 5 ppm group
continued the test for an additional two weeks and the
exposure concentration for the 10 ppm group was increased to
150 ppm.
4/sex/group 0 ppm
7 hr/day, 5dwk for 5 ppm Neurological evaluation revealed no treatment related effects.
4 weeks
150 ppm Severe body weight loss over the first few days of exposure.
After five or six expoaures, evaluation by a veterinary
neurologist revealed ataxia, a base-wide stance, intention
tremor, nystagmus, marked depression, and inability
(unwillingness) to stand and perform postural responses. Due
to the severity of these effects, the dogs were saaificed.
Significant neurological microscopic findings were found in this
group consisting of vacuoles in the granular layer of the
cerebellum.
Mouse (B6C3F1) Inhalation Eustis, 1988
16/sex/group 0 ppm
160 ppm Males affected more severely. Decreased survival. In CNS,
neuronal necrosis in internal granular layer of cerebellum.
Rat Inhalation Irish, 1940
135 total 0 ppm
17 ppm No effects reported.
6 hr/d, 5 diwk forup 33 ppm No effects reported.
to 6 months
65 ppm No effects reported. NO AEL.
100 ppm Paralysis, lung injury, and death.
200 ppm Paralysis, lung injury, and death.
Rabbit (New Inhalation Irish, 1940
Zealand White)
104 total 0 ppm
17 ppm No effects reported. NOAEL.
6 hr/d, 5 diwk forup 33 ppm Paralyss, lung injury, and death.
to 6 months
65 ppm Paralysis, lung injury, and death.
100 ppm Paralysis, lung injury, and death.
200 ppm Paralysis, lung injury, and death.
Guinea Pig Inhalation Irish, 1940
98 total 0 ppm No effects reported.
17 ppm No effects reported.
6 hr/d, 5 diwk forup 33 ppm No effects reported.
to 6 months
65 ppm No effects reported.
100 ppm No effects reported. NOAEL.
200 ppm Paralysis, lung injury, and death.
Monkey Inhalation Irish, 1940
13 total 0 ppm No effects re ported.
17 ppm No effects reported.
6 hr/d, 5 diwk forup 33 ppm No effects reported.
to 6 months
65 ppm Limb paralysis.
100 ppm Paralysis and convulsions
200 ppm Paralysis, lung injury, and death.
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Table 6 - Summary of critical aquatic and terrestrial toxicity studies

Test Subject
(No/sex/group; Critical Effects Study

Type of Test frequency/dur.)  Parameters, concentr. (non-neoplastic) Reference

Acute Aquatic Toxicity — Invertebrates

Acute toxicity (50% Daphnia magna Exposed in static systemto  EC50 (48 hr) = 2.6 mg/l; EC50 (24 hr)  Wildlife

immobilization) concentrations of 1.2, 2.2, =4.5 mg/l. NOEC = 1.2 mg/l. Toxic International,

3.5, 5,8 and 9.8 mg/l for 48 endpoint: immobilization. 1993b
hours.

Acute toxicity (50% Daphnia magna Exposed in static system for  EC50 (48 hr) = 2.2 mg/l; Delayed Canton et al.,

immobilization) 48 hours. swimming at 1.7 mg/l. Toxic endpoint: 1980

immobilization.

Acute Aquatic Toxicity - Vertebrates (fish)

LC50 Oncorhynchus Exposed in static system for  LC50 (96 hr) = 3.9 mg/l; LC50 (48 hr) ~ Wildlife
mykiss (Rainbow 96 hours. =5.6 mg/l; LC50 (24 hr) = 7.7 mgl/l; International,
trout) LOEC = 4.8 mg/l; NOEC = 2.9 mg/I 1993a

LC50 Lepomis Exposed in static system for  LC50 (96 hr) = 11 mg/I Dawson et al.,
macrochirus 96 hours. 1975/77
(Bluegill sunfish)

LC50 Menidia beryllina Exposed in static system for  LC50 (96 hr) = 12 mg/I Dawson et al.,
(Tidewater 96 hours. 1975/77
silverside)

LC50 Cyprinus carpio Exposed in static system for LC50 (4 hr) = 17 mg/l; damage to gill Segers et al.,
(Carp) 4 hours. epithelium. 1984

LC50 Oryzias latipes Exposed in static system for LC50 (96 hr) = 0.7 mg/l; abnormal Canton et al.,
(Medaka) 96 hours. behavior at 0.4 mgl/l. 1980

LC50 Poeciliareticulata  Exposed in static systemfor LC50 (96 hr) = 0.8 mg/l; delayed Canton et al.,
(guppy) 96 hours. swimming at 0.3 mg/l; immobilization 1980

at 0.6 mg/l.

LC50 Poeciliareticulata  Exposed in semistatic Limited mortality at 1.0 and 1.8 mg/l. Wester et al.,

(guppy) system to concentrations of LCLo =1.8 mg/l. NOEC =0.56 mg/l. 1988
0, 0.56, 1.0, and 1.8 mg/I
for 96 hours.

LC50 Oryzias latipes Exposed in semistatic Limited mortality at 1.8 mg/l. LCLo =  Wester et al.,

(Medaka) system to concentrations of 1.8 mg/l. NOEC = 1.0 mg/I. 1988
0, 0.56, 1.0, and 1.8 mg/Il
for 96 hours.

Chronic Aquatic Toxicity - Invertebrates, including effects on reproduction, embryo and larva

Effects on reproduction Daphnia magna Exposed in static system for  Reproduction inhibited at 0.1 mg/I. Canton et al.,
7 days. Data not considered reliable. 1980

Chronic Aquatic Toxicity - Vertebrates (fish), including effects on reproduction, embryo and larva

Effects on reproduction Poeciliareticulata Exposed for 1 and 3 months  100% mortality of embryos within 3 Wester et al.,

and mortality (Guppy) t0 0.032, 0.1, 0.32, 1.0, or days at 3.2 mg/l; 100% mortality within 1988
3.2mgl/l 3 weeks at 1.0 mg/l. Significant wt loss

at 0.32 mg/l. No histopathology noted.
Data not considered reliable

Effects on reproduction Oryzias latipes Exposed for 1 and 3 months  100% mortality of embryos before Wester et al.,

and mortality (Medaka) to 0.032, 0.1, 0.32, 1.0, or hatching at 1.8 or 3.2 mg/l; No 1988
3.2mgll histopathology noted. Data not

considered reliable.

Terrestrial Toxicity - Non-mammalian species (including birds)

Oral LD50 Northern Bobwhite 5/sex/dose exposed to 31.3, LD50 = 73 mg/kg (95% CL: 62.5 to Campbell &
62.5, 125, 250, 500, or 1000 125 mg/kg). No mortality at 31.3 Beavers, 1994
mag/kg mg/kg.

Effect of fumigation of Hens (Rhode Fed from hatchlings on diets  Body weight, egg weight & number not Cooper et al.,

diets Island Reds) fumigated with 800 mg.h/liter affected. Sexual maturity may have 1978; Griffiths
and 2000 mg.h/liter. been slightly delayed. Meat tainted. etal., 1978

Effect of fumigation on egg Hens (Rhode
hatchability. Island Reds)

Chicken eggs fumigated with

32 g/m3 MeBr (time
unspecified)

No effects on fertility or hatchability of
hens' eggs previously fumigated.

Devaney and
Beerwinkle,
1982

Terrestrial Toxicity — Plants

Effect on germination Oryza sativa (Rice
Japonica) and Zea
mays (Corn) seeds

Fumigation at
concentrations up to 4
mg/liter.

No effect on germination in rice with
moisture content of 11% or less.

Sittisuang and
Nakakita, 1985

Decreased germination in rice seeds
with higher moisture content. Also
methyl bromide adversely affected
germination at higher temperatures.
Corn was resistant to methyl bromide

fumigation
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Effect on leaf appearance Lactuca sativa Fumigation at Lettuce leaves yellowed but water Richmuth and
capitanta(Lettuce) concentrations between 4 cress was resistant even to the highest  Noack, 1983
and Nasturtium and 1400 mg/m3 for 72 concentration.

officinale (Water hours.
Cress)
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SIDS DOSSIER

METHYL BROMIDE
CAS No. 74-83-9

Sponsor Country: USA

DATE: February 2001
Updated: February 2002
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SIDS PROFILE

101A. CASNo. 74-83-9
101C. CHEMICAL NAME Methyl Bromide
(OECD Name)
1.01D. CASDESCRIPTOR Bromomethane
101G. STRUCTURAL FORMULA CHs;Br
OTHER CHEMICAL
IDENTITY INFORMATION

15 QUANTITY

17 USE PATTERN (@ Soil fumigation
(b) Quarantine and commodity fumigation
(¢) Structurd fumigation
(d) Chemicd intermediate
(© Organic synthesis, usually as a methylating

agent
(f) A low-boailing solvent, e.g. for extracting
oils from nuts, seeds, and flowers
1.9 SOURCES AND LEVELS OF 1 WOI’ld consumption in 1990 was over 67
EXPOSURE million kg
ISSUESFOR
DISCUSSION
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SIDSSUMMARY

CASNO: 74-83-9
Methyl Bromide
o = i &
2 2 E g = [
= L = =N = 5%
= = =2
shoz=0 =1 sh a3l 20 22
STUDY Y/N Y/N Y/N Y/N Y/N Y/N Y/N
PHYSICAL-CHEMICAL DATA
21 Mélting Point Y N ? Y Y Y N
2.2 Boiling Point Y N ? Y Y Y N
2.3 Density Y N ? Y Y Y N
2.4 Vapour Pressure Y N ? Y Y Y N
2.5 Partition Coefficient Y N ? Y Y Y N
2.6 Water Solubility Y N Y Y Y Y N
pH and pKavaues N N - - - - N
212 Oxidation: Reduction potential N N - - - - N
OTHER P/C STUDIES RECEIVED Y Y ? Y N Y N
ENVIRONMENTAL FATE and PATHWAY
311 Photodegradation Y N ? Y N Y N
312 Stability in water Y N ? Y N Y N
3.2 Monitoring data Y N ? Y N Y N
3.3 Transport and Distribution Y N ? Y N Y N
3.5 Biodegradation Y Y Y Y N Y N
OTHER ENV FATE STUDIES RECEIVED Y Y ? Y N Y N
ECOTOXICITY
4.1 Acute toxicity to Fish Y Y Y Y N Y N
4.2 Acute toxicity to Daphnia Y Y Y Y N Y N
4.3 Toxicity to Algae Y N Y Y N Y N
452 Chronic toxicity to Daphnia Y N ? N N Y N
4.6.1 Toxicity to Soil dwelling organisms N N ? - - - N
4.6.2 Toxicity to Terrestrial plants Y Y ? Y N Y N
4.6.3 Toxicity to Birds Y Y ? Y N Y N
OTHER ECOTOXICITY STUDIES RECEIVED Y Y ? Y N Y N
TOXICITY
511 Acute Oral Y Y Y Y N Y N
51.2 Acute Inhalation Y Y ? Y N Y N
513 Acute Dermal N N N N N - N
5.4 Repeated Dose Y Y Y Y N Y N
55 Genetic Toxicity invitro
. Gene mutation Y Y Y Y N Y N
5.6 . Chromosomal aberration Y Y Y Y N Y N
5.8 Genetic Toxicity in vivo Y Y ? Y N Y N
5.9 Reproduction Toxicity Y Y ? Y N Y N
511 Development / Teratogenicity Y Y ? Y N Y N
Human experience Y Y ? Y N Y N
OTHER TOXICITY STUDIES RECEIVED Y Y Y Y N Y N
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1 GENERAL INFORMATION

101 SUBSTANCE INFORMATION

A. CAS-Number
74-83-9
B. Name (IUPAC name)
Methyl Bromide; bromomethane
C. Name (OECD name)
Methyl Bromide; bromomethane
D. CAS Descriptor
Bromomethane
E EINECS-Number
200-813-2
F. Molecular Formula
CH; Br
G. Structural Formula
H
H--C--H
| Br
H. Substance Group
Not gpplicable
l. Substance Remark
J Molecular Weight
94.94

1.02 OECD INFORMATION

A. Sponsor Country: OECD

B. Lead Organization:
Name of Lead Organization:  United States
Contact person: Oscar Hernandez (7403M)
Address: 1300 Pennsylvania Ave, NW
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11

12

13

14

15

1.6

Washington DC 20460
Name of responder
Name; Susan Lewis, American Chemistry Council
Address. Arlington, Va
GENERAL SUBSTANCE INFORMATION
Type of Substance

dement [ ]; inorganic[ ]; naturd substance| ]; organic [X ]; organometallic
[ 1; petroleum product [ ]

Physical State

gaseous| X J; liquid[ J;solid [ ]
Purity

> 99.5%
SYNONYMS

monobromomethane
IMPURITIES

traces of chloromethane
ADDITIVES

Chloropicrin (2%)

Amyl acetate (0.3%)
QUANTITY
Quantity 100,000 to 500,000 tonnes
Remarks: Marking is non-confidentia
Reference: Chemical News, 1990

LABELLING AND CLASSIFICATION

Labdling

Type:

Specific limits:

Symbols. T, Xi, N, Mut3 and Xn

Nota

R-phrases: (23/25) Toxic by inhalation and if swallowed
(36/37/38) Irritating to eyes, respiratory system and skin
(40)
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(48/20) Harmful: danger of serious damage to hedth by prolonged exposure
in contact with skin.

(50)
(R50/53/59) Dangerous for the ozone layer Very toxic to aguatic organisms,
may cause long-term adverse effects in the aguatic environment; dangerous
for the ozone layer.

S-phrases. (1/2) Keep locked up and out of reach of children
(15) Keep away from heet
(27) Take off immediately dl contaminated clothing
(36/37/38) Wear suitable protective clothing, gloves and eyefface
protection
(38) In case of insufficient ventilation, wear suitable respiratory equipment
(45) In case of accident or if you fed unwell, seek medical advice
immediately (show the label where possible)
(59) Dangerous for the ozone layer
(61) May cause harm to the unborn child

Remarks:

Classification

Type Asindirective 67/548/EEC

Category of danger: Toxic (T)

R-phrases: (23) Toxic by inhdation

Remarks: Non-confidentia marking

Type Asindirective 67/548/EEC

Category of danger: Irritant (Xi)

R-phrases. (36/37/38) Irritating to eyes, respiratory system and skin

Remarks: Non-confidentid marking

Type: Asin directive 67/548/EEC

Category of danger: Dangerous to the environment (N)

R-phrases. (50) Dangerous for the ozone layer
(50/53) Very toxic to aguatic organisms, may cause long-term adverse
effects in the aquatic environment

Remarks: Non-confidentiad marking

Type: Carcinogenicity

Remarks: IARC classfication: Not classifiable asto its carcinogenicity to humans
(Group 3): inadequate evidencein humans; limited evidence in experimenta
animals.

Type: Carcinogenicity

Remarks: US EPA dassfication: Group D: Not classfiable asto human

carcinogenicity.

1.7 USE PATTERN

A. General
Typeof Use: Category:

(@ main Non dispasive use
industrial use Chemicd Industry: used in organic synthesis
(b) main Non dispersve use
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18

19

industrial use Low-bailing solvent use

Remarks: Presence in the Swedish Product Register (2001)
Products/Consumer Porducts Main Use
2 Pesticide

Reference:

OCCUPATIONAL EXPOSURE LIMIT VALUE

Exposure limit vaue

Type: TLV -8 hr TWA (US)

Vdue 1 ppm (3.9 mg/m3)

Length of exposure period: 8 hr Time Weighted Average
Remark: Can be absorbed through skin
Reference: USACGIH

Short term exposure limit vaue

Type PEL Celing (US)

Vdue 20 ppm (80 mg/m3)

Length of exposure period: Ceiling

Frequency: Sngle

Remark: Can be absorbed through skin
Reference: US OSHA

Exposure limit vaue

Type: limit vaue; ambient air

Vdue (2 mg/m3)

Length of exposure period: ?

Remark:

Reference: Denmark

SOURCES OF EXPOSURE

@

Source: Media of release Water from a production site
Remarks: The methyl bromide concertration in a sample of surface seawater has been

given as 140 ng/liter. The average vaue of bromide ion concentrations in
samples of coastal water near the North Sea was 18.4 mg/liter; the level of
bromide ion in inland rivers was much lower except in regions where
fumigation with methyl bromide was practiced, or, in areas of industriad
pollution, There could be a risk of increased methyl bromide or bromide ion
content in water in shallow wells near methyl bromide fumigation operations.

Reference:

(b) . . o

Source: Media of release: Air from a production site

Remarks: Methyl bromide concentrations, measured in the air in unpopulated aress,

range from 40 to 100 ng/m® in the Northern hemisphere being higher than
those in the Southern hemisphere. Seasond  differences have been found in
some gudies. In urban and indudtrid arees, the levels are much higher, with
average values up to 800 ng/m® and with some readings as high as 41g
methyl bromide/m® In the proximity of fields and greenhouses, during
fumigation and aeration, the concentrations of methyl bromide are
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considerably higher, values of 1-4 mg/m® being measured in one study at
distances of up to 20 m from a greenhouse, a few hours after injection; a
tenth of this vauewas found 4 days later.

References:

(©)

Source: Foods and crops

Remarks:. Levels of methyl bromide or bromide may be elevated in foods that have
either grown on soils previoudy treated with methyl bromide or have been
fumigated post-harvest. On rare occasions, bromide levels in fresh
vegetables, grown on previoudy fumigated with methyl bromide, have been
observed to exceed the permitted residue level. Leafy vegetables can take up
reaively large amounts of bromide ion without phytotoxic symptoms. Other
crops, such as carnations, citrus seedlings, cotton, celery, peppers, and onions
are sengtive to methyl bromide fumigation.

(d)

Source: Emission from motor car exhausts

Remarks: Engines operating on “leaded” petrol, containing ethylene dibromide as an
additive contribute a much larger amount of methyl bromide to urban
atmogpheres than engines with cataytic converters burning “unleaded” fuel.
About 45 tonnes of methyl bromide is produced from car exhaugt in the
United Kingdom annudly. Methyl bromide concentretions in the range of
90-190 ny/m*have been measured in the exhaust emissions of motor vehicles
using leaded petrol with EDB. Between 7000 and 18,000 tonnes of methyl
bromide may be emitted annudly from car exhaust.

References: Bdl, 1988; Baumann & Heumann, 1987

(€

Source: Emission from the ocean

Remarks: Perhaps the greatest source of methyl bromide is that naturally emitted from
the oceans.

References: Howard, 1989.

1.10 ADDITIONAL REMARKS
A. Optionsfor disposal

@)

Remarks: Methyl bromide may be disposed by controlled incineration with scrubbing
and ash disposd facilities. Rotary kiln incinerators operating a a temperature
of 820 to 1600°C and residence times of seconds or more for liquids and
gases are sufficient to dispose of methyl bromide. Fuidized bed incinerators
operating a temperatures of 450 to 980°C with residence times of seconds or
longer aso may be used to dispose of methyl bromide.

References: HSDB, 1999

B. Other remarks

Remarks: In Sweden the Product Register (2001) indicated two (2) consumer  products
in which the main use was in Pesticide. No other specific information was
given asto the % of methyl bromide in the product.

Reference: Sweden Product Register (2001).
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2 PHYSICAL-CHEMICAL DATA
2.1 MELTING POINT
-93.66°C
Reference: Merck Index (12" Ed), 1996
2.2 BOILING POINT
@
Vdue 356°C
Pressure: alam
Decomposition: Yes[] No[] Ambiguous| ]
Method:
GLP: Yes[] No[] ?[X]
Remarks:
Reference: Matheson Gas Data Book, 1980; Windholtz, 1983
2.3 DENSITY (Reative density)
@
Type: Bulk dengity [ ]; Density [ ]; Rdative Dengty [X]; Vapor Density [ ]
Vdue 3.974 kg/m®
Temperature; 20°C
Method:
GLP; Yes[] No[] ?[X]
Remarks:
Reference; Windholz, 1983
®) | | . |
Type: Bulk densg/ [ 1 Density [ ]; Rdative Dengity [X]; Vapor Densty [ ]
Vdue 1730 kg/m
Temperature; 0°C
Method:
GLP: Yes[] No[] ?[X]
Remarks:
Reference: Matheson Gas Data Book, 1980; Windholz, 1983; Hommel, 1984
(©)
Type: Bulk dengity [ ]; Density [ ]; Reative Densty [ ]; Vapor Density [ X ]
Vdue 327
Temperature; 20°C
Method:
GLP: Yes[] No[] ?[X]
Remarks: rd,;ar=1
Reference: Hommel, 1984
24 VAPOUR PRESSURE

(&) Preferred result

Vdue
Temperature;
Method:

1893 kPa (1420 mmHg)
20°C
cdculaed [ ]; measured [ ]
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GLP:
Remarks:
Reference:

(b)
Vdue

Temperature;
Method:

GLP:
Remarks;
Reference:;

(©

Vdue
Temperature;
Method:

GLP:
Remarks;
Reference:;

Yes[] No[] ?[X]
Windholz, 1983; Stenger, 1978
1250 mmHg

20°C

caculated [ ]; measured [ ]
Yes[] No[] ?[X]
Hawley, 1987

1420 mmHg

20°C

cdculaed [ ]; measured [ ]
Yes[] No[] ?[X]

Merck Index (12" Edition), 1996

25 PARTITION COEFFICIENT logiPow
(@
Log Kow: =194 +031
Temperature; 25°C
Method: caculated [ ]; measured [ X ]
FIFRA Guiddine 63-11
GLP: Yes[ ] No[X] ?[]
Remarks: Fulfilled Cdifornia data requirements, not GLP audited
Reference; Bolsa Research Laboratory, 1990
(b)
Log Pow (Log Kow): 1.19
Temperature;
Method: calculated [X]; measured | ]
GLP: Yes[] No[] ?[X]
Remarks:
Reference: Hansch & Leo, 1979; Sangster, 1989
2.6 WATER SOLUBILITY (if more than one, identify the recommended value)
A. Solubility
() Preferred result
Vdue 1619/
Temperature: 25°C
Description: Miscible[ ]; Of very high solubility [ ;
Of high solubility [ ]; Soluble [ ]; Slightly soluble[ ];
Of low solubility [ ]; Of very low solubility [ ]; Not soluble [ ]
Method:
GLP: Yes[] No[] ?[X]
Remarks: Apparent solubility
Reference: Great Lakes Corporation, 1992
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(b)

Vaue 129/l

Temperature: 20°C

Description: Miscible[ ]; Of very high solubility [ 1;

Of high solubility [ ]; Soluble [ ]; Slightly soluble] ];
Of low solubility [ ]; Of very low solubility [ ]; Not soluble| ]

Method:

GLP: Yes[] No[] ?[X]

Remarks: Apparent solubility

Reference: Dow Chemical Co, 1992

(©

Vdue 154 g/

Temperature: 25°C

Description: Miscible[ ]; Of very high solubility [ ];

Of high solubility [ ]; Soluble [ ]; Slightly soluble] ];
Of low solubility [ ]; Of very low solubility [ ]; Not soluble [ ]

Method:

GLP: Yes[] No[] ?[X]

Remarks: Forms a voluminous crystalline hydrate CH:Br.20H,0 below 4°C

Reference:; Wilhdm et d., 1977; Windholz, 1983

(d)

Vdue 185 g/l

Temperature: 20°C

Method:

GLP: Yes[] No [X] ?[]

Remarks:

Reference; Wilhem, e d., 1977

(€)

Vdue 18.00¢/l

Temperature: 20°C

Method:

GLP: Yes[] No[] ?[X]

Remarks:

Reference; Mackay & Shiu, 1981

()

Vdue 16 g/l

Temperature: 20°C

Method:

GLP: Yes[] No[] ?[X]

Remarks:

Reference: Atochem, 1987

(9

Vaue 0.15 g/100 ml, 1.0 g/100 ml, 1.5 g/100 ml, 1.8 ¢/200 ml

Temperature: 25°C

Method: FIFRA Guiddine 63-8

GLP: Yes[X] No[] ?[]

Remarks: Experimenta design has encountered technicd difficulties dueto the
gaseous state of methyl bromide and additiona efforts may not produce
results that improve existing data.

Reference: Literature Search; Great Lakes Corporation & The Dow

Chemicad Company, 1992
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B. pH Vdue, pKaVaue
Not gpplicable
2.7 FLASH POINT (liquids)
Vaue 194 °C
Type of test: Clossdcup[ ]; Opencup|[ ]; Other[ ]
Method:
GLP: Yes[] No[] ?[X]
Remarks: Burns with difficulty
Reference: Hommel, 1984
2.8 AUTO FLAMMABILITY (solid/gases)
Vdue 537°C
Pressure: ... hPa
Method:
GLP: Yes[] No[] ?[X]
Remarks:
Reference: Elf Atochem, Materid Safety Data Sheet, 1993
29 FLAMMABILITY
@)
Resullts: Extremdy flammable [ ]; Extremdy flammable - liquified gas[ 1;
Highly Hammable [ ]; Flammable[ ]; Nonflammable[ X ];
Flammable in air [ ]; Contact with water liberates highly flammable gases |
]; Other[ ]
Method:
GLP: Yes[] No[] ?[X]
Remarks: 13.5-14.5 % by volume
Reference; Matheson Gas Data Book, 1980
(b)
Resullts: Extremdy flammable [ ]; Extremey flammable - liquified gas[ T;
Highly Hammable [ ]; Flammable[ ]; Nonflammable[ X ];
Spontaneoudy flanmable in ar [ ], Contact with water liberates highly
flanmable gases[ ]; Other [ ]
Method:
GLP: Yes[] No[] ?[X]
Remarks: 10— 16 % by volume. It burnsin oxygen.
Reference; NFPA, 1984; Windholz, 1983
210 EXPLOSIVE PROPERTIES
(@
Results: Explosive under influence of aflamg |;
More sengtive to friction than m-dinitrobenzene[ 1];
More sengtive to shock than m-dinitrobenzene [ ]; Not explosve [ |;
Other [ X ]
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Method:
GLP: Yes[] No[] ?[ X]
Remarks: Explosions upon contact with auminum and dimethyl sulfoxide
Reference: NFPA, 1984
®) N
Results: Explosive under influence of aflamg 1;
More sengitive to friction than m-dinitrobenzene[ 1;
More sengitive to shock than m-dinitrobenzene[ ]; Not explosive [ |;
Other [ X ]
Method:
GLP: Yes[] No[] ?[ X]
Remarks: May form explosive mixture with air a concentrations of 10.1 t015.4% viv
Reference: Elf Atochem, Materid Safety Data Sheet, 1993.

211 OXIDIZING PROPERTIES

No Data Found.

212 OXIDATION: REDUCTION POTENTIAL

No Data Found.

2.13 ADDITIONAL DATA

A. Partition co-efficient between soil/sediment and water (Kd)
@ )
Vdue Koc = 172, 174, 164 for Naddwijk loamy sand, Adsmeer loam, and
Boskoop pegty dlay, respectively
Method:
GLP: Yes[] No[] ?[X]
Remarks: For gaseous methyl bromide
Reference; Howard, 1989
(b)
Vdue LogKoc=21
Method:
GLP: Yes[] No[] ?[X]
Remarks: For gaseous methyl bromide and based on a measured weter solubility of
95x 10°.
Reference: Howard, 1989
B. Other data
@ . |
Type: Soil absorption of methyl bromide from water
Exposure time: 24 hours
Method: This study was conducted in two phases. In the first phase, methyl bromide

was absorbed onto soil from agueous solutions of varying concentrations of
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methyl bromide. In a second phase, desorption was measured. Results
indicated that 89 to 97% of absorbed methyl bromide was desorbed by a
single mixing with water.

GLP: Yes[X] No[] 7]

Test Substance: 99.5% purity

Remarks: Conducted according to FIFRA Guiddine 163-1

Reference: WIL Research Laboratory, 1986

(b)

Type of vaue Henry’s Law Constant

Results: 6.24 x 10° atm m3/mol

Remarks: Calculated using amospheric pressure

Reference: Howard, 1989

(©

Type of vadue Henry’sLaw Constant

Results: .0533 kPam*/mol

Remarks: Calculated using atmospheric pressure

Reference: Windholz, 1983

(d)

Type of vdue UV absorption

Results: max. 202 nm

Remarks:

Reference: Robbins, 1976b; Madlinaet d., 1982; Gillotay et d., 1989

(€

Type of vdue Solubility in petroleum based solvents

Resullts: Mean weight solubility: 228.1 g/l in K1 kerosene a 23°C and 2395 g/l in

Shell SOL 340HT at 20°C
GC andyzed mean solubility: 224.8 ¢/l for K1 kerosene and 251.7 ¢/l for
Shell SOL 340HT

Remarks: Conducted according to 40 CFR 158.190

Reference: WIL Research Laboratory, 1994

(f)

Type of vadue Solubility in other solvents

Resullts: Freely soluble in dcohoal, chloroform, ether, carbon disulfide, carbon

tetrachloride, and benzene

Remarks:

Reference: Windholz, 1983

)

Type Corrogvity toMetal - Average corrosion rate data

Exposure time: 168 hours

Method:

GLP: Yes[X] No[] 7]

Test Substance: Three prepared coupons were subjected to the conditions possible within
a storage container; one receiving sub-surface liquid exposure, one
suspended at the liquid/gas interface, one exposed to vapor only. A volume
of 850 ml of test materid was added.

Remarks: Corrosion rate was determined by the ASTM method G31-72. Generad
surface corrosion was witnessed on al coupons with no signs of pitting or
localized attack, even at engraved identifying marks. Thistest showed
that methyl bromide can be safely stored in the containers that are currently
specified.

Reference: Spires & Coffey, 1993
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3

31

311

ENVIRONMENTAL FATE AND PATHWAYS

STABILITY

PHOTODEGRADATION

@

Type: Air[ X ]; Water[ ]; Sail [ ]; Other [ ]
Light source: Sunlight [ ]; Xenonlamp []; Other [ ]
Light spectrum:  .......... nm
Reativeintensty:  ..........
Spectrum of substance:
Concentration of Substance:
Temperature: -8& 25°C
Indirect Photolysis:
Type of sengtizer: Hydroxy radicas
Concentration of sensitizer: 5x 10, 1 x 1¢°, and 2 x 10° molecules/cn®
Rate constant (radica): not reported (cm3/molecul e sec)
Degradetion:
Half life a OH concentrations of 5 x 10° molecules/cm®
1l6yearsa -8°C
llyearsat 25C

a OH concentrations of 1 x 10° molecules/cnm?®
0.79 yearsat —8°C
0.57 years at 25°C

a OH concentrations of 2 x 10° molecules/cn?
0.40 yearsat —8C

0.29 years at 25°C
Method: cdculaed [ ]; measured[ X ]
GLP: Yes[] No[] ?[X]
Test substance: Methyl bromide
Remarks: Direct photolysis is not expected to be sgnificant in the troposphere since

methyl bromide does not absorb appreciably a wavelengths <290 nm.
Upward diffusion of methyl bromide to the stratosphere is expected to be the
primary remova mechanism from the troposphere. In the stratosphere,
photolysis is expected to be the mgjor remova mechanism.

Reference; Howard, 1989
(b) _ ,
Type: Air[ ];Waer[ ];Soil[ X]; Other [ ]
Light source: Sunlight [ ]; Xenonlamp [ ]; Other [ ]
Light spectrum:  .......... nm
Rddiveintendty:  ..........
Spectrum of substance:
Concentration of Substance:
Temperature: 20°C
Direct photolysis:
Hdf life 10 days
Degradation: 6-14% (weight/weight) per day
Quantumyidd: ..........
Indirect Photolysis:
Type of sengtizer:
Concentration of senditizer:  ..........
Rate congtant (radical):  .......... cm3/molecul e* sec
Degradation:
Method: cdculaed [ ]; measured| |
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GLP: Yes[] No[] ?[X]
Test substance:
Remarks: This study evauated direct photolyis on soil.
Reference: Herzel & Schmidt, 1984; Dadlemans, 1978
(©
Type: Air[ ]; SurfaceWater [ X ];Soil [ ]; Other [ ]
Light source: Sunlight [ ]; Xenonlamp []; Other [ ]
Light spectrum: smulated light conditions
Reldive intensty:
Spectrum of substance;
Concentration of Substance: 0.001 Molar
Temperature: 25°C
Direct photolysis:
Hdlf life 258.6 hours (pH 5.0), 255.8 hours (pH 7.0), 361.0 hours (pH 9.0)
Degradation:  .......... % (weight/weight) after .. ........ (exposure time)
Quantum yield:
Indirect Photolysis:
Type of sengtizer:
Concentration of senditizer:
Rate congtant (radical):  ............ cm3/molecule* sec
Degraddtion:. ... Yoafter........... (exposure period)
Method: caculated[ ] measured [ ]
GLP: Yes[ X] No[] ?[ ]
Test substance:
Remarks: This study evaluated direct photolyis on il
Reference; Bolsa Research, 1993
312  STABILITY INWATER
@
Type: Abictic (hydrolysis) [ X ]; biotic (sediment)] ]
Hdf life 20 days
Degradation: Hydrolysis rate constant = 4.09 x 10-7 a pH 7 at 25°C after an
unreported exposure time
Method:
GLP: Yes[] No[] ?[ X ]
Test substance: Methyl bromide
Remarks:
Reference; Howard, 1989
(b)
Type: Abictic (hydrolysis) [ X ]; biotic (sediment)] ]
Hdf life: 26.7 days
Degradation: Hydrolysis rate congtant = 3.09 x 10-7 at an unreported pH at 25°C
after an unreported exposure time
Method:
GLP: Yes[] No[] ?[ X ]
Test substance: Methyl bromide
Remarks:
Reference: Howard, 1989
313 STABILITY IN SOIL
@
Remarks: Koc vaues for various soil types indicate that methyl bromide will
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3.2

Reference;

(b)

Remarks:

Reference;

not bind strongly to sail, dthough dry soils asorb more srongly
relative to mois soils. Thus, methyl bromide may readily evaporate
into the air or leach into ground weter.
Howard, 1989

Data submission from CMA Methyl Bromide Industry Panel
(conducted by Grest Lakes Corporation) to EPA. Dataindicate that
methyl bromide is not gppreciably aerobicdly or anaerobicaly
degraded in soil, but thet loss is due to evaporation into the
amosphere. This study was submitted to US EPA to support FIFRA
DCI. Itisacollection of fidld disspation data and secondary
references.

Gresat Lakes Corporation, 1986

MONITORING DATA (ENVIRONMENT)

@

Type of Measurement:
Media

Results:

Remarks:
Reference:

(b)

Type of Measurement:
Media

Results:

Remarks:

Reference:

(©

Type of Measurement:
Media

Results:

Remarks:

Reference:

©)
Type of Measurement:

Media
Results:
Remarks:
Reference:

C)

Type of Measurement:
Media

Resaults:

Remarks:

Reference:

(f)

Type of Measurement:
Media

Resaults:

Background [X]; At contaminated ste [ ]; Other [ ]

Air

41 to 256 ppt (159 to 1005 ng/m’) at 10 urban sites in the U.S. circa 075-
1980

HSDB, 1999

Background [X]; At contaminated site [ ]; Other [ ]
Sea water

1510 3.9 ug/liter

Atlantic Ocean water off Dorchester, England, 1975
HSDB, 1999

Background [X]; At contaminated ste [ ]; Other [ ]

Sea water

Mean of 1.2 ng/liter (ug/liter?)

Eagtern Pecific Ocean water (40 deg N to 30 deg S latitude)
HSDB, 199

Background [X]; At contaminated ste [ |; Other [ ]
Shore water

Mean of 0.14 ug/liter

Near Point Reyes, CA

HSDB, 1999

Background [ X ]; At contaminated site [ ]; Other [ ]
Effluent water

< 10 ug/liter

in 1.4% of 1317 Storet samples (U.S))

Howard, 1989

Background [ X ]; At contaminated site [ ]; Other [ ]
Air
159 — 1005 ng/m3 (41 — 259 ppt)
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Remarks:
Reference:

©)
Type of Measurement:

Media
Results:

Remarks:
Reference:

(h)

Type of Measurement:
Meda:

Remarks:

Reference:

10 major U.S. urban centers
HSDB, 1999

Background [ X ]; At contaminated site[ ]; Other [ ]
Air

19 ng/m®—rural Northwest

1.9 — 3.5 ng/m? - rurd Washington State

35— 57 ng/m®monthly average range — Barrows, Alaska
Rura concentrations

Howard, 1989

Background [ ]; At contaminated site [ ]; Other [ X ]
Food

Residues were found in a variety of grains, vegetables, and fruits fumigated
with methyl bromide, including: wheat, rice, flour, corn, raisins, sorgum,
cottonseed medl, and peanut med. Methyl bromide concentrations were < 1
mg/kg within a few days. No resdues were found after fumigation in
asparagus, avocados, peppers, or tomatoes. Traces of methyl bromide were
found in whest, flour and other products fumigated with 370 mg/m3 after 9
days aerdtion.

HSDB, 1999; Howard, 1989; IARC 1982

3.3 TRANSPORT AND DISTRIBUTION BETWEEN ENVIRONMENTAL COMPARTMENTS
INCLUDING ESTIMATED ENVIRONMENTAL CONCENTRATIONS AND
DISTRIBUTION PATHWAYS

331 TRANSPORT
@

Type: Adsorption[ ]: Desorption [ ]; Volaility [ X ]: Other [ ]

Media Water-Air

Method: Evaporation

Resullts: Rapid transfer from water to air

Remarks: The average hdf-life for methyl bromide in surface water, under field
conditions, was cdculated to be 6.6 h at a water temperature of about 11 °C,
the decline being attributed to degradation and volatilization processes.

References: Wegman et d., 1981

(b)

Type Adsorption[ ]: Desorption [ ]; Volaility [ X ]: Other [ X ]

Media Water-Soil-Air

Method:

Results: Degradation to bromide ion in soil; evaporation to ar

Remarks: Methyl bromide is nearly four times heavier than ar, and much of that used
as a soil fumigant diffuses throughout the surface to depths of 60-20 cm,
some of it being hydrolyzed to bromide ion or decomposed by
microorganisms, the remainder (45-90%) eventualy being dissipated into the
amosphere. The rate of degradation of methyl bromide in soil was about 6-
14-% per day at 20 °C. A review of the mechanisms of breakdown of methyl
bromide indicated the unimolecular nucleophilic subgtitution should be the
mgor mechanism for the hydrolysis of methyl bromide in water. The
reaction of dissolved methyl bromide with the soil organic matter involved
the transference of the methyl group to carboxy groups and N- and S
containing groups of amino acids and proteins of soil organic matter. The
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3.3.2

34

35

References:

fumigant is degraded in shdlow topsoils, dthough the fumigant is reatively
persstent in the underlying strata, where its dif fusion into the amosphere is
no longer possble

Herzel and Schmidt, 1984; Moje, 1960; Maw & Kempton, 1973; Brown et
a., 1979; Dademans, 1978

THEORETICAL DISTRIBUTION (FUGACITY CALCULATION)

No data |ocated.

IDENTIFICATION OF MAIN MODE OF DEGRADABILITY IN ACTUAL USE

Media
Remarks;

Reference;

BIODEGRADATION

@

Type:
Inoculum:
Concentration:
Medium:
Degradation:
Results:
Kinetics,
Method:

GLP:

Test substance:

Remarks:

Reference:

Air

There are three possible remova mechanisms for methyl bromide within the
atmosphere: () reaction with the hydroxyl radical and other chemical species
in the troposphere; (b) precipitation in the troposphere; and (c) transport and
subsequent photolytic and chemica remova in the stratosphere. Remova by
precipitation is thought to be unimportant. The most sgnificant remova

process is that of the reaction of methyl bromide with the hydroxyl radical in
the troposphere (estimated removal time of 2 + 0.5 years). A minor removal
process is transport to the stratosphere followed by reaction with the
hydroxyl radicd and photodissociation with an estimated lifetime of about
30-40 years. Between 20 and 25 km above sea leve, photodissociation is of
equa importance to loss by diffusion and reaction with the hydroxyl radical.

Above this dtitude, photolysis plays the most important role.

UNEP, 1992; Robbins, 1976a

aerobic [ X ]; anaerobic[ X |

adapted [  ]; non-adapted [ X ]; erilized[ X ]

200000 ppm methyl bromide

water [ ]; water-sediment [ ]; soil [ X ]; sewagetreatment [ ]

See remarks

See remarks

See remarks

EPA Pedicide Assessment Guiddlines, Subdivison N, Chemistry:
Environmental Fate, (Guideline Nos. 162-1 & 162-2)

Yes[ ] No[ ] ?[X]

Methyl Bromide

Methyl bromide gas (200,000 ppm) was introduced into artight stainless
stedd boxes containing two types of soil, sandy loam and clay loam, under 1)
aerobic and anaerobic and 2) derile and non-sterile conditions. For sandy
loam soil, aerobic loss hdf-life was 35 hours (ungerile) and 47 hours
(sterile); anaerobic loss hdf-life was 144 hr (unsterile) and 80 hr (dterile).

For cday loam soil, aerobic loss hdf-life was 3.8 hours (ungterile) and 2.5
hours (dterile); anaerobic loss haf-life was 39 hr (unsterile) and 34 hr
(sterile). Sterilization of soil was thought to introduce additiona absorption
Stes, possibly accounting for shorter haflives in derilized clay. First order
differences were not seen between aerobic and anagrobic tests. Introduction
of methyl bromide was congdered to inhibit microbial activity in non-
Serilized soils.

Radian Report, 1988.
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(b)

Type:
Inoculum:
Concentration:
Medium:
Degradation:
Resullts:
Method:

GLP:

Test substance:

Remarks;
Reference:;

(©

Test substance:

Remarks;
Reference:;

©)

Test substance:

Remarks;

Reference:;

aerobic [ X ]; anaerohic[ ]

Activated dudge

5.01 mg/l

water [ ]; water-sediment [ ]; soil [ X ]; sewagetreatment [ ]
17% efter 28 days

Closed bottle

Yes[ ] No[ ] ?[X]
Methyl Bromide
Sudge 2 mg/liter
IUCLID, 1994

Methyl Bromide
Methylotrophic bacteria may oxidize methyl bromide to formaldehyde.
HSDB, 1999; Howard, 1989.

Methyl Bromide

“Decomposition of methyl bromide in soil results in the production of
bromide ion. The rate of bromide production is influenced by soil type; it is
greatest in peatey manure, intermediate in loam (clay soil), and least in sand.”
IARC, 1986

3.6 BOD;,COD OR RATIO BODs/COD
No specific data found.
3.7 BIOACCUMULATION
Results: BCF = 4.7 (estimated)
Remark: Estimated using a measured log octanol/water partition coefficient of 1.10.
This vaue indicates that methyl bromide accumulation will not be
significant in aquatic gpecies.
Reference: Lyman, 1982.
3.8 ADDITIONAL REMARKS
A. Sewage treatment (information on treatability of the substance)
No specific datafound. Sewage trestment would be difficult for this gaseous
substance.
B. Other information (information that will help to focus the exposure assessment (either qualitative or
quantitative)
No specific datafound. Methyl bromide is expected to dissipate rapidly due
to its gaseous nature.
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4

4.1

ECOTOXICOLOGICAL DATA

ACUTE/PROLONGED TOXICITY TO FISH

(@
Type of test:

Species.
Exposure period:
Results:

Andytical monitoring:
Method:

GLP:

Test substance:
Remarks;
Reference;

(b)
Type of test:

Species.
Exposure period:
Results:

Analytical monitoring:
Method:

GLP:

Test substance:
Remarks:

Reference:;

(©
Type of test:

Species.

Exposure period:
Results:

Andytical monitoring:
Method:

gatic[ X ]; semi-datic [ ]; flow-through [ ]; other (e.g. field test) [ ] open-
system [ |; closed-system | ]

Oncorhynchus mykiss (Rainbow trout)

96 hr

LCs (24h) => 7.7 mg/l

LCs, (48h) = 5.6 mg/l

LCs, (96h) = 3.9 mg/l

NOEC = 2.9 mg/l (96 hr) - mortality

LOEC = 4.6 mg/l (96 hr) - mortality

NOEL = 1.9 mg/l (96 hr) - dinicd signs

LOEL = 2.9 mg/l (96 hr) - dinicd signs

Yes[X] No[ ] ?[]

1) Series 72, Pedticide Assessment Guidelines, Subdivison E hazard
Evduation: Wildlife and Aquaic Organisms, 2) Sandard Evauation
Procedures, Acute Toxicity Test for Freshwater Fish; 3) Standard Practicefor
Conducting Acute Toxicity Test with Fishes, Macroinvertebrates and
Amphibians.

Yes[X] No[] ?[]

Methyl bromide

Wildlife International Report, 1993a.

datic[ X ]; semi-atic [ ]; flow-through [ ]; other (e.g. field test) [ ] open-
system [ ]; closed-system [ |
Lepomis macrochirus (Bluegill sunfish)
96 hr

LCy (24h) =

LCs (48n) =

LCy (96h) = 11 mg/l
NOEC=....... mg/I
LOEC=....... mg/l

Yes[ ] No[X] ?[ ]

Satic

Yes[ ] No[ ] ?[X]

Methyl bromide

Dawson et al., 1975/77
static[ X ]; semi-static [ ]; flow-through [ ]; other (e.g. field test) [ ] open-

system [ ]; closed-system [ ]
Menidia beryllina (Tidewater silverside)

96 hr

LCs (24h) =

LCs (48n) =

LCs (96h) = 12 mg/l
NOEC=....... mg/
LOEC=....... mg/|
Yes[X] No[] ?[ ]
OECD TG 203 (1992)
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GLP:

Test substance:
Remarks:
Reference:;

©)
Type of test:

Species.

Exposure period:
Results:

Anaytical monitoring:

Method:

GLP:

Test substance:
Remarks;

Reference:;

(€
Type of test:

Species.

Exposure period:
Results:

Analytica monitoring:

Method:

GLP:

Test substance:
Remarks:

Reference:;

(f)
Type of test:

Species.

Exposure period:
Results:

Analytical monitoring:

Method:

GLP:

Test substance:
Remarks;

Reference:;

Yes[ ] No[] ?[X]
Methyl bromide

Dawson et d., 1975/77

gatic [ X ]; semi-static [ ]; flow-through [ ]; other (e.g. field test) [ ] open-
system [ ]; closed-system [ ]

Cyprinus carpio (Carp)

4hr

LCs (4h) = 17 mg/
Yes[ ] No[ ] ?[X]

Yes[X] No[] ?[]

Methyl bromide

Damage to the gill epithelium was the most pronounced morphologica
damage, which probably caused the death of the fish by suffocation.

Segerset d., 1984

static [ ]; semi-static [ X ]; flow-through [ ]; other (e.g. field test) [ ] open-
system [ ]; closed-system [ X ]

Oryzas latipes (Medaka)

96 hr

LCso (96h) = 0.7 mg/l

Yes[ ] No[ ] ?[X]

Yes[] No[] ?[X]

Methyl bromide > 99.9%

Abnorma behavior a 0.4 mg/l. Studies conducted in closed glass bottles
without aeration (pH 8.2, 23°C, 0>6.5 mg/l, CaC0O;=209.4 mg/l). Data
from this study are considered relevant however; this study was not sdlected
as the key dudy as limited data were avaldble to complete a robust
summary. The Wildlife Internationa Report, 1993a, had sufficient data to
prepare a robust summary and vaues were consistent with the results from
this study.

Canton et 4., 1980.

dtatic [ ]; semi-static [ X ]; flow-through [ ]; other (e.g. field test) [ ] open-
system [ ]; dosed-system [ ]

Poeciliareticulata (Quppy)

96 hr

LCs (96h) = 0.8 mg/l

Yes[ ] No[ ] ?[X]

Yes[] No[] ?[X]

Methyl bromide > 99.9%

Delayed swimming & 0.3 mg/l; immobilization a 06 mg/l. Studies
conducted in closed glass bottles without aeration (pH 8.2, 23°C, O>6.5
mg/l, CaC0,=209.4 mg/l). Data from this study are considered relevant
however; this study was not selected as the key study as limited data were
available to complete a robust summary.  The Wildlife Internationa Report,
19933, had sufficient data © prepare a robust summary and values were
consistent with the results from this study.

Canton et 4., 1980.
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4.2

)
Type of test:

Species.
Exposure period:
Results:

Andytica monitoring:
Method:

GLP:

Test substance:
Remarks:

Reference:;

(h)
Type of test:

Species.
Exposure period:
Results:

Andytical monitoring:
Method:

GLP:

Test substance:
Remarks:

Reference;

datic [ ]; semi-static [ X ]; flow-through [ ]; other (e.g. field test) [ ] open-
system [ X ]; closed-system [ ]

Poeciliareticulata (Quppy)

Up to 4 days to concentrations of 0.56, 1.0, and 1.8 mg/|

limited mortdity a 1.0 and 1.8 mg/l

NOEC = 0.56 mg/l

Yes[X] No[ ] ?[]

Yes[ ] No[] ?[X]

Methyl bromide

Degenerative changes in epithelia, especidly of gills a dl concentrations.
Necrosis of thymic cortex and testis.

Wester et d., 1988.

static [ ]; semi-static [ X ]; flow-through [ ]; other (e.g. field test) [ ] open-
sysem [ X ]; closed-system [ ]

Oryzias latipes (M edaka)

Up to 4 days to concentrations of 0.56, 1.0, and 1.8 mg/|

limited mortdity a 1.8mg/I

NOEC = 1.0 mg/l

Yes[X] No[ ] ?[]

Yes[ ] No[] ?[X]

Methyl bromide

Degenerative changes in epithelia, especidly of gills at dl concentrations.
Necrosis of thymic cortex and testis.

Wester et d., 1988

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

Daphnia

(@
Type of test:

Species.
Exposure period:
Reaults:

Analytical monitoring:
Method:

GLP:

Test substance:
Remarks;
Reference:;

(b)
Type of test:

gatic[ X ]; semidtatic [ ]; flow -through[ 1; other (e.g. field test) [ ]; open-
system [ ]; dosed-system [ X ]

Daphniamagna

48 hours to concentrations of 1.2, 2.2, 3.5, 5.8, and 9.8 mg/l

ECso (24h) = 4.5 mg/l

ECso (48h) = 2.6 mg/l

NOEC = 1.2 mg/l

Yes[X] No[ ] ?[]

1) Series 72, Pedicide Assessment Guiddines, Subdivison E hazard
Evaduation: Wildlife and Aquatic Organisms, 2) Standard Evaduation
Procedures, Acute Toxicity Test for Freshwater Fish; 3) Standard Practicefor
Conducting Acute Toxicity Test with Fishes, Macroinvertebrates and
Amphibians

Yes[X] No[] ?[]

Methyl bromide

Wildlife Internationa Report, 1993b.

satic[ X ]; semidtatic [ ]; flow -through[ ]; other (e.g. field test) [ ]; open-
system [ ]; dosed-system [ X ]
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Species. Daphniamagna
Exposure period: 48 hours
Results:; ECso (48h) = 2.2 mg/l

Analytical monitoring:
Method:

Yes[] No[ ] ?[X]

GLP: Yes[X] No[] ?[]
Test substance: Methyl bromide
Remarks: Delayed swimming at 1.7 mg/l. Studies conducted in closed glass bottles
without aeration (pH 8.2, 19C, 0,>6.5 mg/l, CaCO+=209.4 mg/l). Datafrom
this study are considered relevant however; this study was not selected as the
key study as limited data were available to complete arobust summary. The
Wildlife Internationa Report, 1993b, had sufficient data to prepare a robust
summary and values were consistent with the results from this study.
Reference: Canton, JH., et d., 1980.
B. Other aquatic organisms
No data located.
4.3 TOXICITY TO AQUATIC PLANTSeg. Algae
@
Species. Chlordla pyrencidosa (Algee)
End-point: Biomass| ]; Growthrate [ X ]; Other [ ]
Exposure period: 48 hours
Resaults: Growth:; ECs = 5mg/l (exposure duration not specified)
Andytica monitoring:  Yes[ X] No[ ] ?[]
Method: Protocol guideine not specified
GLP: Yes[] No[] ?[ X]
Test substance: Methyl bromide
Remarks: Regarding test conditions, temperature was 24°C, water hardness was 54.05
mg/l CaCO3, and pH was 7.7.
Reference; Canton, JH et a,(1980)
(b)
Species. Scenedesmus quadricauda (Algee)
End-point: Biomass|[ |; Growthrate [ X ]; Other [ ]
Exposure period: 48 hours
Resaults: Growth: ECs = 3.2mg/l (exposure duration not specified)
Andytica monitoring:  Yes[ X] No[ ] ?[]
Method: Protocol guideline not specified
GLP: Yes[] No[] ?[ X]
Test substance: Methyl bromide
Remarks: Regarding test conditions, temperature was 24°C, water hardness was 54.05
mg/l CaCQO3, and pH was 7.7.
Reference: Canton, JH et a (1980)
4.4 TOXICITY TO BACTERIA
No datalocated.
4.5 CHRONIC TOXICITY TO AQUATIC ORGANISMS
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451

CHRONIC TOXICITY TO FISH (effects on reproduction, embryo/larva etc.)

@
Type of test:

Species.
End-point:

Exposure period:
Results:

Andytical monitoring:
Method:

GLP:

Test substance:
Remarks:

Reference;

(b)
Type of test:

Species.
End-poaint:

Exposure period:
Reaults:

Analytical monitoring:
Method:

GLP:

Test substance:
Remarks:

datic [ ]; semi-gtatic [X ]; flow-through [ ]; other (e.g. field test) [ ]; open-
sysem [ ]; closed-system [X ]
Poeciliareticulata (Guppy)
Length of fish [ ]; Weight of fish [ ];
Reproductionrate [ ]; Other [ X ]
1 and 3 monthsto 0.032 —3.2 mg/|
after 3 months;
NOEC =0.1 mg/l (for behavior and appearance)
NOLC = 0.32 mg/l
Yes[X] No[ ] ?[]

Yes[ ] No[] ?[X]

Methyl bromide

At 3.2 mg/liter, 100% mortdity after 3 days; a 1.0 mg/liter, 100% mortdity
within 3 weeks. At 0.32 mg/liter, significantly decreased weight in both
sexes. No histopathologica damageto interna organs.

The chronic fish studies do not follow OECD guideline in that the
reproductive parameters critical to long-term fish studies were not eva uated.
The end-point of concern in the Wester studies was the development of
hisologic lesons in fish that received toxic to letha doses of methyl
bromide. No such lesions were seen. In addition, based on available data, it
is unclear whether headspace was present. If headspace was present, given
the physcd chemica properties of Methyl bromide, anayticad monitoring
results would be questionable.

Wester et d., 1988

satic [ ]; semi-tatic [X ]; flow-through [ ]; other (e.g. field test) [ ]; open-
system [ ]; closed-system [X ]
Oryzas latipes (Medaka)
Length of fish [ ]; Weight of fish [ ];
Reproductionrate [ ]; Other [ X ]
1 and 3 monthsto 0.032 —3.2 mg/I
after 1 month;
NOEC = 0.56 mg/l (behavior and gppearance)
NOLC =0.32mg/l
after 3 months;
NOEC = 0.32 mg/l (behavior and appearance)
NOLC =0.32 mg/l
Yes[] No[ ] ?[X]

Yes[ ] No[] ?[X]

Methyl bromide

At 3.2 mg/liter, 100% mortdity after 3 days; at 1.0 mg/liter, partia mortaity
within 3 weeks. At 0.32 mgl/liter, significantly decreased weight in both
sexes. No histopathologica damageto interna organs.

The chronic fish studies do not follow OECD guideline in tha the
reproductive parameters critica to long-term fish studies were not eval uated.
The end-point of concern in the Wester studies was the development of
histologic lesons in fish that received toxic to lethd doses of methyl
bromide. No such lesons were seen.  In addition, based on available data, it
is unclear whether headspace was present. If headspace was present, given
the physica chemicd properties of Methyl bromide, anadyticd monitoring
results would be questionable.
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Reference Wester et d., 1988
452. CHRONIC TOXICITY TO AQUATIC INVERTEBRATES (eg. daphnia reproduction. The
need to conduct tests for this end-point will depend inter alia upon concern for long term effects.)

Type of test: gatic[ X ]; semidtatic [ ]; flow -through[ ]; other (e.g. field test) [ ]; open-
system [ ]; closed-system [ X ]

Species. Daphniamagna

Exposure period: 12 days

Results; LCy =

Andyticd monitoring:  Yes[] No[ ] ?[ X]

Method:

GLP: Yes[X] No[] ?[]

Test substance: Methyl bromide

Remarks: Effect on reproduction at 0.1 mg/l. Studies conducted in closed glass bottles
without aeration (pH 8.2, 19°C, 0,>6.5 mg/l, CaC0O3=209.4 mg/l). Thestudy
author concluded that “The reason for the high mortdity is not clear: it could
be a reault of a trandent decrease in the overdl viability of the Daphnia
Magna population.” The authors recommended a repegt of this study. The
results of this study are considered questionable at best.

Reference: Canton, et al., 1930.

4.6 TOXICITY TO TERRESTRIAL ORGANISMS

461 TOXICITY TO SOIL DWELLING ORGANISMS
No data located.

462 TOXICITY TO TERRESTRIAL PLANTS

@

Species. Oryza sativa (Rice, Japicona) and Zea mays (Corn (Maize) Seeds)

End-point: Emergence [ X ]; Growth [ X ]; Other [ ]

Exposure period:

Resullts: No detrimental effect up to 4 mg/liter was observed in rice seeds a a
moisture content of 11%, but as the moisture content and temperature
increased, methyl bromide had an increasing effect on gamination. Maize
seeds were much more tolerant. Exposure to 5 mg/l did not produce any
harmful effects on the germination of maize seeds. At concentrations higher
than 10 mg/l, the viahility of maize seeds declined in a smilar way to that of
rice seeds.

Method:

GLP: Yes[] No[ X ] ?[]

Test substance:

Remarks: Rice seeds were found to absorb more methyl bromide than corn seeds.
Seeds with higher moisture content absorbed more and seeds with the same
moisture content absorbed more a higher temperatures than at lower
temperatures.

Reference: Sittisuang & Nakakita, 1985

(b)

Species. Lactuca sativa capitata (Lettuce) and Nasturtium officinale (Water Cress)

End-point: Emergence [ X ]; Growth [ X ]; Other [ ]

Exposure period: 72 hours a concentrations between 4 and 1400 mg/m’
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4.6.3

Results:

Method:

GLP:

Test substance:
Remarks:
Reference:;

At 400 mg/m®, yelowing of lettuce leaves became apparent, while no
apparent visble effects were observed on watercress up to the highest
concentration.

Yes[] No[ ] ?[X]

Reichmuth & Noack, 1983

TOXICITY TO OTHER NON MAMMALIAN TERRESTRIAL SPECIES (INCLUDING

AVIAN)

@

Species.

End-point:

Exposure period:
Results:

Method:

GLP:

Test substance: purity:
Remarks:

Reference;

(b)

Species.

End-poaint:

Exposure period:
Results:

Method:

GLP:

Test substance: purity:
Remarks:

Reference:;

(©

Species.

Type of Test:
End-point:
Exposure period:
Doses:

Reaults:

Method:

GLP:

Test substance purity:
Remarks:

Reference:;

Rhode Idand Red Hens
Mortdity [ ]; Reproductionrate[ ]; Weight[ ]; Other [ X ]

Yes[ ] No[ ] ?[X]

Hens were fed, from hatching, on diets that had been fumigated with methyl
bromide a the concentration recommended for the eimination of
sdmonellae (800 mg.hlitre and 2000 mg.h/litre). Body weight, egg weight,
and egg number were not significantly affected, but sexua maturity may
have been dightly affected. The same group had previoudy shown that the
taste of meat from broiler chickens was similarly tainted.

Cooper ¢t d., 1978; Griffithset d., 1978

Rhode Idand Red Hens
Mortdity [ ]; Reproductionrate[ X ]; Weight[ ]; Other [ ]
24 hours

Yes[ ] No[ ] ?[X]

No adverse effects on ether the fertility or hatchability of hens eggs,
previoudy fumigated with methyl bromide at 32 g/m®
Devaney & Bearwinkle, 1982

Northern Bobwhite

Ord LD50

Mortdity [X]; Reproduction rete [ ]; Weight [ ]; Other [ ]

Range of single ord dosesto determine ord LD50

31.3, 62.5, 125, 250, 500, 1000 mg/kg (5/sex/dose)

LD50 = 73 mg/kg (95% confidence limits: 62.5 to 125 mg/kg).

No mortdity in the 31.3 mg/kg dosage group, 30% mortdity at the 62.5
mg/kg test dosage, and 100% mortdity at the 125, 250, 500, and 1000
mg/kg test dosages.

FIFRA Guideline 71-1

Yes[X] No[] ?[]

99.87%

The acute ord LD50 vaue for a northern bobwhite' s exposure to methyl
bromide as asingle ord dose was gpproximately 73 mg/kg.

Campbdl & Beavers, 1994
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4.7

4.8

4.9

BIOLOGICAL EFFECTSMONITORING (INCLUDING BIOMAGNIFICATION)

Results

Remarks;
Reference

Application of methyl bromide as a soil fumigant resulted in the dmogt
complete eradication of populaions of a wide variety of microflora and
fauna, as well as other soil organisms, thus dtering, at least temporarily, the
trophic structure of the soil environment. Treatment with 100% methyl

bromide and other methyl bromide/chloropicrin formulations reduced
populations of Fusarium, Pythium, and Rhizooctonia species in soil. Nine
weeks after gpplication, populations were ill significantly lower. Seedlings
grown in trested plots had the least amount of damping off and root rot.

Methyl bromide dosed under plastic sheeting a a rate of 300 g/m’ for 30 cm
depth 100 g/m’, killed dl insects, though small numbers of soil nematodes
and mites were collected during subsequent sampling.

Sassaman et al, 1986; Enebak et al., 1988; Heungens & Roos, 1982

BIOTRANSFORMATION AND KINETICS

No data located.

ADDITIONAL REMARKS

Nematodes and insects are the target species for methyl bromide pesticida
activity. Methyl bromide has been shown through historical use to be
efficacious for this purpose.
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5

51

511

TOXICITY

ACUTE TOXICITY

ACUTE ORAL TOXICITY

(3 Preferred Result

Type:
Specied/strain:
Vdue

Method:

GLP:

Test substance:
Reference:

(b)

Type:
Species/dtrain:
Vdue

Method:

GLP:

Test substance:
Remarks:

Reference;

(©

Type:
Speciesd/dtrain:
Vdue

Method:

GLP:

Test substance:
Remarks:

Reference:

@

Species.

Type of Test:
End-point:
Exposure period:
Doses:

Results:

Method:
GLP:

LDo[ J; LD [1;LD so[ X [; LDLo[ J; Other [ ]
Rat

=214 (mg/kg):

Discriminating dose: N/A

OECD 401. 1981

Yes[] No[ ] ?[X]

Danse ¢ dl., 1984

LDo[ ]; LDw [];LD so[ X ]; LDLo[ ]; Other[ 1]

Rat

104 and 133 mg/kg

Discriminating dose: N/A

Other

Yes[X] No[ ] ?[]

Liquid and microencapsulated form

The ord LDg vaues were 104 mg/kg for liquid methyl bromide and 133
mg/kg for microencapsulated methyl bromide.

Kipplinger, 1994

LDo[ I; LD [1;LD so[ X ]; LDLo[ ]; Other[ ]

Beagle Dog

No deaths a dose of 3, 5, 50 mg/kg. Mortaity a 500 mg/kg

Discriminating dose: N/A.

Other

Yes[X] No[ ] ?[X]

Commercial; purity

500 mg/kg produced severe signs of toxicity and vomiting followed by desth
within 24 hours of dosing. A 50 mg/kg dose dicited signs of toxicity and
vomiting of reddish material but no deaths. At low doses of 5 and 3 mg/kg,
dogs vomited shortly after dosng. An ord LDs study could not be
conducted since dogs vomited the dose.

Naas, 1990

Northern Bobwhite

Ord LD50

Mortdity [X]; Reproduction rate [ ]; Weight [ ]; Other [ ]

Range of single oral doses to determine ord LD50

31.3, 62.5, 125, 250, 500, 1000 mg/kg (5/sex/dose)

LD50 = 73 mg/kg (95% confidence limits: 62.5 to 125 mg/kg).

No mortaity in the 31.3 mg/kg dosage group, 30% mortdity at the 62.5
mg/kg test dosage, and 100% mortality at the 125, 250, 500, and 1000
mg/kg test dosages.

FIFRA Guiddine 71-1

Yes[X] No[] ?[]

Test substance purity: 99.87%
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Remarks: The acute ord LD50 vaue for a northern bobwhite' s exposure to methyl
bromide asasingle ord dose was approximately 73 mg/kg.
Reference: Campbell & Beavers, 1994
512  ACUTE INHALATION TOXICITY

@

Type:
Specied/strain:
Exposure time:
Vdue

Method:

GLP:

Test substance:

Remarks;
Reference:;

(b)

Type:
Species/dtrain:
Exposure time:
Vdue

Method:

GLP:

Test substance:

Remarks;
Reference;

(c) Preferred Result

Type:
Speciesd/dtrain:
Exposure time:
Vdue

Method:

GLP:

Test substance:

Remarks:
Reference:;

(d)

Type:
Species/dtrain:
Exposure time:
Vdue

Method:

GLP:

Test substance:

Remarks:
Reference:

(©)

Type:
Specied/strain:
Exposure time:
Vdue

Method:

GLP:

LCo[ ]; LCuo [ ]; LCso[ X ]; LCLo[ J; Other [ ]
Rat

30 minutes
LC50 = 2833 ppm

Yes[ ] No [X] ?[]
Methyl bromide

Bakhishev, 1973

LCo[ 1; LCio []; LCso[ X ]; LCLo[ 1; Other [ ]
Rat

60 minutes

LC50= 1880 ppm

Yes[ ] No[ ] ?[X]
Methyl bromide

Zwart, 1988;1992

LG [ 5 LG [ 1 LCs[ X [; LCLo [ ]; Other [ ]
Rat

4 hours

LC50 =781 ppm

Yes[ ] No[ ] ?[X]
Methyl bromide

Kato, 1986

LCo[ ]; LCio [1; LCso[ X ]; LCLo [ ]; Other [ ]
Rat

8 hours

LC50 =302 ppm

Yes[ ] No[ ] ?[X]
Methyl bromide

Honma, 1985

LCo[ ]; LCuo []; LCso[ X ]; LCLo[ ]; Other [ ]
Mouse

30 minutes

LC50 = 1700 ppm

Yes[] No[X] ?[]
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Test substance:
Remarks:
Reference:

(f)

Type:
Species/dtrain:
Exposure time:
Vdue

Method:

GLP:

Test substance:
Remarks:
Reference:

)

Type:
Species/dtrain:
Exposure time:
Vdue

Method:

GLP:

Test substance:
Remarks:

Ref erence:

(h)

Type:
Speciesd/dtrain:
Exposure time:
Vdue

Method:

GLP:

Test substance:
Remarks:
Reference:;

Commercid, purity: 96.5%

Bakhishev, 1973

LCo[ 1; LG [];LCso[ X ]; LCLo[ ]; Other [ ]
Mouse

60 minutes

LC50 = 1200 ppm

Yes[ ] No[ ] ?[X]

Methyl bromide

Based on al signs of neurotoxicity, the NOEL was 338 ppm.
Alexeeff etal., 1985

LG [ 5 LG [ LCs[ X [; LCLo [ ]; Other [ ]
Mouse

120 minutes

LC50 =397 ppm

Yes[ ] No [X] ?[]
Methyl bromide

Bdander and Polyak, 1962

LG [ 5 LG [ 1 LCs[ X [; LCLo [ ]; Other [ ]
Mouse

4 hours

LC50 = 405 ppm

Yes[ ] No[ ] ?[X]
Methyl kromide

Y amano, 1991

Non-LC50 acute inhdation studies

(i)

Type:
Species/dtrain:
Exposure time:

Exposure Levels.

Method:

GLP:

Test substance:
Remarks:

Reference:

()
Type:

LGCo[ ]; LG [ ]; LGso[ ]; LCLo[ ]; Other[ X ]

F344 Rat

4 hours

150, 225, 338, 506, 760, or 1140 ppm

Other

Yes[ ] No[ ] ?[X]

Grade and purity not stated.

Single exposure resulted in decreased locomotor ectivity, ataxia, nasd
discharge, lacrimation, diarrhes, irregular bresthing and bradypnea in rats
exposed to 338 ppm and greater. No clinica signs of toxicity were evident in
animals exposed to 225 ppm methyl bromide or less. Histologic evaluations
revedled metaplasia of the olfactory epithelium for rats exposed to 225, 338,
and 506 ppm methyl bromide.

Japanese Minigtry of Labor, 1992

LGCo[ 1; LCwo [ ]; LGso[ ]; LCLo[ ]; Other[ X ]
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Species/dtrain: Rat

Exposure time: 8 hours

Exposure Levels: 63, 125, 188, 250 ppm

Method: Other

GLP: Yes[ ] No[ ] ?[X]

Test substance: Grade and purity not stated.

Remarks: Thiopental deep was potentiated at 63 ppm and greater, measured by time to
loss of righting reflex upon thiopentd injection. Body weight gain and body
temperature were decreased in ras exposed to methyl bromide
concentrations of 125 ppm and greater. Neurotoxicity, indicated by reduced
locomotor activty, was seen at concentrations of 188 ppm and 250 ppm
methyl bromide. These effects were reversible within 24 hours of exposure.

Reference: Honmaet d., 1985

(k)

Type: LGCo[ [ LG [ ]; LCso[ 15 LCLo[ ]; Other[ X]

Species/dtrain: F344 Rat

Exposure time: 6 hourg/day, 5 consecutive day regimen

Exposure Leves: 0, 90, 175, 250 and 325 ppm

Method: Other

GLP: Yes[ ] No[ ] ?[X]

Test substance: Grade and purity not stated.

Remarks: Diarrhea was noted by the end of the second day of exposure for 250 ppm
and 325 ppm animals. By the end of the third exposure, animals from these
groups showed ataxia. Two of the 325 ppm rats exhibited tremors and/or
convulsions during the fourth exposure. Subsequently, three animals from
this group died after the fourth exposure. Clinica signs of neurotoxicity
were not observed in the 250 ppm and 325 ppm animas after a sngle or
second exposure to methyl bromide.

Reference; Hurtt et al., 1987

()

Type: LGCo[ 15 LCioo [ ]; LGCoo[ ]; LCLo[ ]; Other [ X ]

Speciegd/dtrain: Rat and Rebbit

Exposure time: 0-32hours

Exposurelevels. 108 - 12850 ppm

Method: Other

GLP: Yes[ ] No [X] ?[]

Test substance: Grade and purity not stated.

Remarks: Rabbits tolerated exposure to 220 ppm for 20 hours but exposure a this
concentration for 32 hours resulted in 100% mortality. At 2570 ppm, rabbits
survived a one hour exposure while 100% mortality was observed after 2.2
hours.

Reference: Irish, 1940

(m)

Type: LG [ ]; LG [: LGl [; LCLo[ [; Other [ X ]

Species/dtrain: Beagle Dog

Exposure time: 1—4days, 6-7 hr/day

Exposure Levels Phase 1. 233 ppm (1 mde), 324 ppm (1 mde, 1 femde), 345 ppm (1
mae, 1 femde), 394 ppm (1 femde);

Phase 2: 55 ppm (1 mae, 1 femae), 156 ppm (1 mae, 1 femde), 268
ppm (1 mae, 2 femdes), or 283 ppm (2 maes, 1 femae)

Method: Other

GLP: Yes[X] No[ ] ?[]

Test substance: Commercid, purity: 96.5%
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513

514

52

521

522

Remarks: Phase 1: Signs of toxicity were observed at al concentretions; therefore the
oneday NOAEL was <233 ppm. In the second phase of the study, dogs
were exposed to 55 ppm (1 male, 1 female), 156 (1 mae, 1 female), 268 ppm
(1 mae, 2 femaes), or 283 ppm (2 males, 1 female) for 7 hours/day for up to
four days. The 268 ppm and 283 ppm dogs were exposed for two days and
developed dlinical signs of toxicity. Therefore, the 2day NOAEL was <268
ppm. The 55 ppm and 156 ppm dogs were exposed for 7 hours/day for 4
consecutive days. No effects were seen in ether the 55 ppm or 156 ppm
dogs during Days 1 and 2 of exposure. However, the 156 ppm animals
showed decreased activity during exposure d Days 3 and 4 and irregular gait
during the post exposure period on Day 4.

Reference: Newton, 1994a

ACUTE DERMAL TOXICITY
No studies have been reported.

ACUTE TOXICITY, OTHER ROUTES OF ADMINISTRATION

Type: LCo[ 1; LCio []; LCso[ ]; LCLo[ ]; Other [ ]
LDo[ ]; LDw [];LD so[ X ]; LDLo[ ]; Other[ 1]
Species/dtrain: Rats (Sprague-Dawley, Mae, 9/group)
Route of Adminigtration:  i.m.[ ];i.p. [ ];iv. [ ];infuson[ ]; s.c.[ X ]; other [ ]
Exposuretime N.A.
Vdue 135 mg/kg
Method: Other
GLP: Yes[ ] No [X] ?[]
Test substance: Substance grade not stated, purity: unknown
Remarks: For a single subcutaneous adminigtration, an LDy, was found to be 135
mg/kg body weight (range 75-250 mg/kg)
Reference; Tanakaet d., 1988

CORROSIVENESY/IRRITATION
SKIN IRRITATION/CORROSION
There are no reports on skin effects in animals.

EYE IRRITATION/CORROSION

@

Remarks: Grant reports the results of experimental exposure of methyl bromide gas
directly to rabbit eyes. This exposure resulted in severe irritation that began
to clear within five days. In humans, splashes or direct exposure to vapors
has not caused severe eye irritation. Severe acute exposure in humans has
resulted in neurological sequdae that include visud impairment that is
ddlayed in onsat and usudly reversible.

Reference: Grant, 1993.

(b)

Remarks: Lacrimation has been observed in rats during inhalation exposures at methyl
bromide levels exceeding 2570 ppm. In mice, eye irritation was observed at
concentrations of 823 ppm.

Reference: Irish, 1940; Bdander & Polyak, 1962.
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5.3 SKIN SENSITISATION
No datalocated.
5.4 REPEATED DOSE TOXICITY
@
Species/strain: Rat (Wistar)
Sex: Femde[ ];Mde[ X ]; MdelFemde[ ]; Nodata|[ ]
Route of Adminigtration: Inhalation
Exposure period: 3 weeks
Frequency of treatment: 4 hours/day; 5 daysweek
Post exposure observation period: 15 to 28 days
Dose 200 — 300 ppm (778 — 1167 mg/m3)
Control group: Yes[ X ];No|[ ]; Nodaa] ];
Concurrent no treatment [ ]; Concurrent vehicle [ X ]; Higtorica [ ]
NOEL: none
LOEL: 200 ppm
Results: Decreased body weight gain a both exposure levels. Behaviord tests
conducted 12 and 28 days after last exposure. Decrements in rotarod and
spontaneous  activity 12 and 28 days post exposure. No detectable
histopathological changesin central or periphera neurologica tissues.
Method:
GLP: Yes[] No[] ?[ X]
Test substance:
Ref erence; Ikeda, 1980.
® |
Species/dtrain: Rat (Wistar)
Sex: Femde[ ];Mde[ X ]; MadeFemde[ ];Nodaa[ ]
Route of Administration: Inhalation
Exposure period: 3 weeks
Frequency of treatment:Continuous
Post exposure observation period: none
Dose 1,5and 10 ppm
Control group: Yes[ ];No[ ];Nodata[ X ];
Concurrent no treatment [ ]; Concurrent vehicle [ ]; Historica [ ]
NOEL:
LOEL: 5 ppm
Results: At 10 ppm: decreased norepinephrine in hypothalamus, decressed serotonin
in cortex. At 5 ppm: increased dopamine in striatum.
Method:
GLP: Yes[] No[] ?[ X]
Test substance:
Reference: Honma, T. 1982.
©
Species/dtrain: Rat
Sex: Femde[ ];Mde[ ]; Mde/Female[ X ]; Nodaa| ]
Route of Administration: Inhalation
Exposure period: 6 months
Frequency of treatment: 7-8 hours/day; 5 days/week
Post exposure observation period:
Dose: 33, 64, 108, and 218 ppm (130, 250, 420 and 850 mg/m3)
Control group: Yes[ ];No [ ]; Nodata[ X |;
Concurrent no treatment[ ]; Concurrent vehicle [ ]; Higtorical [ ]
&4 UNEP Publications
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NOEL.: 33 ppm

LOEL:

Results: Convulsions and pulmonary damage reported (exposure levels not specified).
Method:

GLP: Yes[] No[] ?[ X]

Test substance:

Reference: WHO, 1991.

(d)

Specied/strain: Rat (Fischer 344)

Sex: Femde[ ];Mde[ ]; MaéeFemae[ X ]; Nodaa | ]
Route of Adminigtration: Inhalation

Exposure period: 6 weeks

Frequency of treatment: 6 hours/day; 5 days/week
Post exposure observation period: none

Doss 160 ppm (622 mg/m3)
Control group: Yes[ X ];No|[ ]; Nodaa] ];
Concurrent no treatment|[ ]; Concurrent vehicle [ X ]; Historica [ ]
NOEL: none
LOEL:
Results: Maes were more susceptible than females, exhibiting 50% mortdity after 14

days with reduced lung, kidney, spleen, liver, brain, and testis weights. Mdes
showed more severe changes in neurona tissues including necrosis with
necrosis of olfactory tissue. Testicular degeneration was dso observed.

Method:

GLP: Yes[] No[] ?[ X ]

Test substance:

Reference; Eudtis, 1988.

(e

Speciesd/dtrain: Rat (Wistar)

Sex: Femde[ ];Mde[ ]; Mde/Female[ X ]; Nodaa| ]
Route of Adminigtration: Inhdation

Exposure period: 4 weeks

Frequency of treatment: 6 hours/day; 5 days/week for 3 weeks; continuous for last week
Post exposure observation period: none

Dose 18, 51, 154 ppm (70, 200, 600 mg/m3)

Control group: Yes[ X ];No[ ]; Nodaa] ];
Concurrent no treatment [ ]; Concurrent vehicle [ X ]; Higtorica [ ]

NOEL: none

LOEL: 18 ppm

Results: Behaviord effects included temors and unusud gait. Micropathologica
changes noted in heart and lungs.

Method:

GLP: Yes[] No[] ?[ X]

Test substance:

Reference: WHO, 1991

()

Specied/strain: Rat (Wigtar)

Sex: Femde[ ];Mde[ ]; MaeFemae[ X ]; Nodaa [ ]

Route of Adminigtration: Inhalation

Exposure period: 13 weeks

Frequency of treatment: 6 hours/day; 5 days/week

Post exposure observation period: none

Dos= 1, 7, 43 ppm (4, 25, 166 mg/m3)
Control group: Yes[ X ];No|[ ]; Nodaa] ];
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Concurrent no treatment [ ]; Concurrent vehicle [ X ]; Higtorica [ ]

NOEL.: 7 ppm

LOEL: 43 ppm

Results: Higopathology in livers rats from the high exposure group.
Method:

GLP: Yes[] No[] ?[ X]

Test substance:

Reference; WHO, 1991

@

Specied/strain: Rat (Wigtar)

Sex: Femae[ ];Mde[ ]; Mde/Female[ X ]; Nodaa [ ]

Route of Adminigration: Inhaation

Exposure period: 29 months

Frequency of treatment: 6 hours/day; 5 days/week
Post exposure observetion period: none

Doss 3, 3090 ppm (12, 117, 350 mg/m3)
Control group: Yes[ X ];No|[ ]; Nodaa] ];
Concurrent no treatment [ ]; Concurrent vehicle [ X ]; Higtoricd [ ]
NOEL: none
LOEL: 3 ppm
Resullts: Degeneration and hyperplagtic lesions in nasd epithdium, characterized as

mild, in al exposure groups. Increased mortdity a 90 ppm with reduced
body weight gain, reduced absolute brain weights, increased hemothorax,
myocardia degeneration, and thrombi in heart, and increased mortdity.

Method:

GLP: Yes[X] No[] ?[]

Test substance:

Reference; T.N.O., 1987; Reuzd, 1991

(h)

Specieg/strain: Rat (F344/DuCrj)

Sex: Femde[ ];Mde[ ]; Mde/Female[ X ]; Nodaa| ]
Route of Adminigtration: Inhdation

Exposure period: 2 years

Frequency of treatment: 6 hours/day; 5 days/'week
Post exposure observation period: none

Dose 0, 4, 20 100 ppm (0, 16, 78, 389 mg/m3); 50/sex/exposure level
Control group: Yes[ X ];No[ ]; Nodaa] ];
Concurrent no treatment[ ]; Concurrent vehicle [ X ]; Higtorica [ ]
NOEL: none
LOEL:
Results: No affects on mortality were observed a any exposure leve. In the high

exposure group, both sexes exhibited decreased body weight with increased
RBCs, hemaocrit and hemoglobin (mdes only) and dtered blood
chemigtries. High dose subjects aso showed inflammation, necrosis, and
metagplasia in nasd epithdium with the effect more pronounced in males.
Maes from the lower exposure groups showed inflammation of nasal

epithdia
Method:
GLP: Yes[] No[] ?[ X]
Test substance:
Reference: Japanese Minigtry of Labor, 1992
0 |
Species/gtrain: Rat (Wigtar)
Sex: Femae[ ];Mde[ ]; Mde/Female[ X ]; Nodaa [ ]

%6 UNEP Publications



OECD SIDS METHY| BROMIDE

Route of Administration: gavage

Exposure period: 90 days
Frequency of treatment: 5 days/week
Post exposure observation period:
Dose 0, 0.4, 2, 10, or 50 mg/kg/day in arachis ail
Control group: Yes[ X ];No[ ]; Nodaa] ];
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Historica [ ]
NOEL: 0.4 mg/kg/day
LOEL: 2 mg/kg/day
Results: At 50 mgkg/day, marked, diffuse hyperpasa of the epitheium of the

forestomach was seen in al animals. Squamous cell carcinoma of the
forestomach was diagnosed in 13 of 20 animals receiving 50 mg/kg/day. Ina
subsequent reexamination of dides by a pand of NTP pathologists, lesions
previoudy consdered malignant carcinomas were recaegorized as
foretomach lesions, characterized by inflanmation and hyperplasa
Inflammatory lesions of forestomach were also seen in animas treated with 2

and 10 mg/kg/day.

Method:

GLP: Yes[] No[] ?[X]

Test substance: Commercid, purity: 96.5%

Reference: Danse et d., 1984

()

Species/dtrain: Rat (Wistar)

Sex: Femde[ ];Mde[ X ]; Made/lFemde[ ]; Nodaa|[ ]

Route of Adminigtration; Gavage

Exposure period: Phase 1: 13, 17, 21, or 25 weeks— Phase 2: 13, 17, or 21 weeks followed
by up to 25 weeks observation.

Frequency of treatment: 5 days/week
Post exposure observation period: Up to 25 weeks

Dose 50 mg/kg/day dissolved in arachis ail
Control group: Yes[ X ];No|[ ]; Nodaa] ];
Concurrent no treatment[ ]; Concurrent vehicle [ X ]; Higtorica [ ]
NOEL.: none
LOEL:
Resullts: Forestomach lesions included inflammation, acanthoss, fibross and

hyerplasia, with severity depending on length of treatment. In 13 week group,
partia recovery of these lesons was seen with persistence of fibrosis and
acanthosis 10-12 weeks post-exposure. One rat from the 25 week treatment
group showed evidence of an early maignant carcinomain the forestomach.

Method:

GLP: Yes[] No[] ?[ X]

Test substance:

Reference; Boorman, 1986

(k)

Species/dtrain: Mouse (Crj:BDF1)

Sex: Femde[ ];Mde[ X ]; MadeFemde[ ];Nodaal[ ]
Route of Administration:  Inhaation

Exposure period: 104 weeks

Frequency of trestment: 6 hourg/day, 5 days/week
Post exposure observation period: none

Dose: 0, 4, 16, 64 ppm (16, 62, 250 mg/m3) (50/sex/exposure level)
Control group: Yes[ X ];No[ ]; Nodaa[ ];

Concurrent no treatment [ ]; Concurrent vehicle[ X ]; Higtoricd [ ]
NOEL: none
LOEL:
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Results: No effect on mortdity a any exposure level. High exposure group: reduced
body weight gain, increased incidence of dight atrophy of granular layer of
cerebelum in both sexes, dtered blood chemistries. No effect reported at
lower exposures.

Method:

GLP: Yes[] No[] ?[ X]

Test substance: 99.9% purity

Reference; Japanese Minigtry of Labor, 1992
()

Speu edgtrain: Mouse (B6C3F1)

Femae[ ];Mde[ X ]; Mde/Femade[ ]; Nodaa| ]
Route of Adminigtration: Inhaation
Exposure period: 6 weeks
Frequency of treatment: 6 hours/day, 5 days/week
Post exposure observetion period: none

Dose 160 ppm (622 mg/m3)
Control group: Yes[ X ];No|[ ]; Nodata] ];
Concurrent no treatment [ ]; Concurrent vehicle [ X ]; Higtoricd [ ]
NOEL.: none
LOEL.:
Results: High mortaity; males sacrificed at 10 weeks, females a 8 weeks when

mortality exceeded 50%. Decreassed lung, heart, thymus, brain, and liver
weights. Necrosis in CNS, nephrosis, atrophy of inner zone of adrena cortex,

testicular degeneration.
Method:
GLP: Yes[] No[] ?[ X]
Test substance:
Reference; Eustis, 1988
(m)
Speciesd/dtrain: Mouse (B6C3F1)
Sex: Femde[ ];Mde[ X ]; Mde/lFemde][ ]; Nodaa| ]
Route of Adminigtration: Inhdation
Exposure period: 13 weeks

Frequency of treatment: 6 hours/day, 5 days/'week
Post exposure observation period: none

Dose 10, 20, 40, 80, 120 ppm (39, 78, 156, 312, 468 mg/m3)

Control group: Yes[ X ];No[ ]; Nodaa] ];
Concurrent no treatment[ ]; Concurrent vehicle [ X ]; Higtorica [ ]

NOEL: none

LOEL:

Results: Slight neurobehavioral changes, hematologica changes a 40 ppm and above.
No histopathologica changes.

Method:

GLP: Yes[] No[] ?[ X]

Test substance:

Reference: NTP, 1992

(n)

Specieg/strain: Mouse (B6C3F1)

Sex: Femde[ ];Mde[ X ]; MdelFemde[ ]; Nodata|[ ]

Route of Adminigtration: Inhalation

Exposure period: 2 years (exposure of 20 weeks only due to toxicity)

Frequency of treatment: 6 hours/day, 5 days/week
Post exposure observation period: remainder of lives after 20 weeks exposure
Dose 0, 10, 33, 100 ppm (0, 39, 128, 389 mg/m3) (86/sex/exposure leve)
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55

A.

Control group:

Yes[ X ];No[ ];Nodata[ ];
Concurrent no treatment [ ]; Concurrent vehicle [ X ]; Higtorica [ ]

NOEL:

LOEL:

Results: High toxicity, including weight loss and excessive mortaity, caused
exposures to cease after 20 weeks. At termination after 2 years of life,
survival and body weights were reduced in high exposure males. Both sexes
exhibited reduced thymus weights (exposure leve?) and neurologica
symptoms predominantly in the high exposure mice, the latter characterized
by tremors, abnorma posture and limb paraysis that generaly persisted
throughout the observation period. Highrexposure maes (and later, high-
exposure femaes) exhibited neurobehavioral deficits a three months,
including reduced dartle response. Predominantly in the high exposure
group, histopathology revedled lesions of the cerebelum, cerebrum, heart
(chronic myopathy), sternal dysplasia, and necrosSmeteplasia of the
olfactory epithelium.

Method:

GLP: Yes[] No[] ?[ X]

T est substance:

Reference: NTP, 1992

(©)

Specied/strain: Beagle Dog

Sex: Femade[ ];Mde[ ]; Mde/Female[ X ]; Nodaa [ ]

Route of Administration: inhdation

Exposure period: 4 weeks

Frequency of treatment: 5 days'week, 7 hours/day

Postexposure observation period:

Dose 0, 5, 10, 25, 50, or 100 ppm (4/sex/group)

Control group:

NOEL:
LOEL:
Results:

Method:

GLP:

Test substance:
Remarks:

Reference:

Yes[ X ];No|[ ]; Nodaa] ];

Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtoricd [ ]

No data

No data

No clinical evidence of neurotoxicity was seen in any group throughout the
four weeks of exposure.

OECD: 411 (1981)

Yes[X] No[] ?[]

Commercid, purity: 96.5%

After four weeks, four of the controls (two males and two females) and all
dogs in the 5 ppm group continued the test for an additiona two weeks and
the exposure concentration for the 10 ppm group was increased to 150 ppm.
Dogs exposed to 150 ppm showed severe body weight loss over the firgt few
days of exposure. After five or six exposures, evaluation of the 150 ppm
animas reveded aaxia, a base-wide stance, intention tremor, nystagmus,
marked depression and inability (unwillingness) to stand and perform postural
responses. Due to the severity of these effects, the dogs were sacrificed.
Microscopic findings were limited to the 150 ppm group in which significant
neurologic effects were seen and consisted of vacuoles in the granular layer of
the cerebdlum

Newton, 1994b.

GENETIC TOXICITY INVITRO

BACTERIAL TESTS
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(@

Type: Bacteria reverse mutation assay

System of testing:

Species/dtrain: Slmondla typhimurium (strains TA98, TA100, TA1535, TA1537, and
TA1538)

Concentration: 0.5t05g/m3inaclosed cortaner

Metebolic activation: ~ With [ ]; Without [ ]; With and Without[ X ]; Nodata [ ]

Results: Mutagenic to strains TA100 and TA1535 but not others without metabolic
activation.

Cytotoxicity conc:  With metabolic activation: mg/plate
Without metabolic activation: mg/plate

Precipitation conc: mg/plate

Genotoxic effects: + ? -
With metabalic activation: [TI11X]
Without metabolic activation: [ X ] [] []

Method:

GLP: Yes[] No[] ?[ X]

Test substance:

Remarks: Consigtent with action of akylating agents.

Reference: Moriyaet d., 1983

(b)

Type: Bacteria reverse mutation assay

System of testing: Liquid assay (10 to 1000 mg/l) and gas plate assay (closed containers— 500 —
50000 mg/m3)

Species/dtrain: Salmondla typhimurium TA100

Concentretion: e above

Metabolic activation:  With [ ]; Without [ ]; With and Without[ X ]; Nodata [ ]

Resullts: Positive mutagenic response in both liquid and gaseous pleate assays. In
liquid assay, positive responses were seen at 285 mg/l and higher; in plate
assay, postive responses were seen at 1900 mg/m3 and higher. Presence of
Aroclor-induced rat metabolic activation system did not affect responsein
plate assay.

Cytotoxicity conc:  With metabalic activation: mg/plate
Without metabolic activation: mg/plate
Precipitation conc: mg/plate
Genotoxic effects: + ? -
With metabolic activation: (110111
Without metabolic activation:  [] [] [1]

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: Consigtent with action of akylating agents.

Reference: Kramerset d., 1985a

(©

Type: Bacterid reverse mutation assay

System of testing: Geas plate assay (closed containers — 1,000 5,0000 ppm)

Specieg/strain: Salmondla typhimurium TA98, TA100, TA 1535

Concentration: e dbove

Metabolic activation:  With [ ]; Without [ ]; With and Without[ X ]; Nodata [ ]

Results: Positive mutagenic response at 1,000 ppm with strains TA 100 & TA 1535
with or without metabolic activation.

Cytotoxicity conc:  With metabolic activation: mg/plate
Without metabolic activation: mg/plate
Precipitation conc: mg/plate
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Genotoxic effects: + ? -
With metabalic activation: [TI111
Without metabolic activation:  [] [] []
Method:
GLP: Yes[] No[] ?[X]
Test substance:
Remarks: Consigtent with action of akylating agents.
Reference; JETOC, 1997
(d)
Type Bacterial reverse mutation assay
System of testing: Liquid assay (10 to 1000 mg/l)
Specied/strain: Salmonella typhimurium TA100
Concentretion: e dbove
Metabolicactivetion:  With [ ]; Without [ X ]; With and Without [ X ]; Nodata [ ]
Results: Positive mutagenic response without activation in TA 100 at 0.4 mg/l and
higher.
Cytotoxicity conc:  With metabalic activetion: mg/plate
Without metabolic activation: mg/plate
Precipitation conc: mg/plate
Genotoxic effects: + ? -
With metabalic activation: [TI11T11
Without metabolic activation:  [] [] []
Method:
GLP: Yes[] No[] ?[X]
Test substance:
Remarks: Consigtent with action of akylating agents.
Reference; Simmon et d., 1977
(€
Type: Bacteria reverse mutation assay
System of testing: Modified Ames using impingement (in situ) system with SOS umu-test
Species/gtrain: Salmondla typhimurium
Concentretion:
Metabolic activation: ~ With [ ]; Without [ ]; With and Without[ X ]; Nodata [ ]
Resullts: Negative in amodified Ames test using the impingement (in situ) test
system. Significant SOS response after 30 minutes impingement with the
SOS umu-test.
Cytotoxicity conc:  With metabalic activation: mg/plate
Without metabolic activation: mg/plate
Precipitation conc: mg/plate
Genotoxic effects: + ? -
Without metabolic ectivation:  [X] [] [ X]
Method:
GLP: Yes[] No[] ?[X]
Test substance:
Remarks: SOS function was detected by colorometry of beta-galactosidase activity
encoded by the lacZ gene regulated by the Umu operon.
Reference: Ong et d., 1987
()
Type Mutation to streptomycin independence
System of testing: Aqueous solution of methyl bromide
Specied/strain: Escherichia coli WP2 her/Sdmonella TA100, 1535, 98, 1537, 1538
Concentration: 0.5—-6 umoal/l

Metabalic activation:

With [ ]; Without [ ]; With and Without[ X ]; Nodata [ ]
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Results:

Cytotoxicity conc:

Precipitation conc:
Genotoxic effects:

Method:

GLP:

Test substance:
Remarks;
Reference:

)
Type:
System of testing:
Species/dtrain:
Concentration:
Metabolic activation:
Resullts:

Cytotoxicity conc:

Precipitation conc:
Genotoxic effects:

Pogtive response in E. coli, Samondla TA100, 1535 in the absence of
metabolic activation. Negative in E. coli, Sdmonela TA100 and 1535 in the
presance of metabalic activation.

With metabalic activation: mg/plate
Without metabolic activation: mg/plate
mg/plate
+ ? -
With metabolic activation: [1[] [X]
Without metabolic activation:  [] [] [X]

Yes[] No[] ?[X]

Consgtent with action of akylating agents.
Moriyaet d., 1983

Bacteria reverse mutation assay

Escherichia coli Sd4
0.5to 5 g/m3in aclosed container
With [ ]; Without [ ]; With and Without[ ]; Nodata[ X ]

Sight positive mutagenic response
With metabalic activation: mg/plate
Without metabolic activation: mg/plate
mg/plate
+ ?

With metabolic activation: (1 (X101
Without metabolic activation: [ X] [ ] [ ]

Method:
GLP: Yes[] No[] ?[ X]
Test substance:
Remarks: Consigtent with action of akylating agents. High toxicity observed.
Reference: Djddi-Behzad et ., 1981
(h)
Type: Mutation to streptococcus resistance
System of testing: Fluctuation test
Speciegd/dtrain: Klebsidla pneumoniae
Concentration: 950 to 19000 mg/m3
Metabolic activation: ~ With [ X ]; Without [ ]; With and Without [ ]; Nodata [ X ]
Results: Positive mutagenic response at concentrations of 4750 mg/m3 and higher.
Cytotoxicity conc:  With metabalic activation: mg/plate
Without metabolic activation: mg/plate
Precipitation conc: mg/plate
Genotoxic effects: + ? -
With metabalic activation: [TI111
Without metabolic activation:  [X] [] []
Method: OECD 471 (1983)
GLP: Yes[] No[] ?[X]
Test substance:
Remarks: Consistent with action of akylaing agents.
Reference: Kramerset d., 1985a
B. NON-BACTERIAL IN VITRO TEST
@
Type Mouse lymphoma assay
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System of testing:
Species/dtrain:
Concentration:
Metabolic activation:
Reaults.

Cytotoxicity conc:

Precipitation conc:
Genotoxic effects:

Method:

GLP:

Test substance:
Remarks:
Reference:;

(b)
Type:
System of testing:
Species/dtrain:
Concentratior
Metabolic activation:
Reaults:

Cytotoxicity conc:

Precipitation conc:
Genotoxic effects:

Method:

GLP:

Test substance:
Remarks;
Reference:;

(©
Type:
System of tegting:
Species/strain:
Concentration:
Metabolic activation:
Resullts:

Cytotoxicity conc:

Precipitation conc:
Genotoxic effects:

Method:

GLP:

Test substance:
Remarks:
Reference:

Gaseous methyl bromide in air-tight bottles

L5178Y -TK+/- cdls

0.03-30 mg/l

With [ ]; Without [ ]; With and Without[ ]; Nodata[ X ]
Dose-related increase in 6thioguanine- and bromodeoxyuridine:
resstant mutants.

With metabalic activation: mg/plate
Without metabolic activation: mg/plate

+ ? -
With metabalic activation: [TI111
Without metabolic activation:  [] [] []
OECD 473 (1983)

Yes[] No[] ?[ X]

Kramers et d., 1985a

Unscheduled DNA Synthesis
Gaseous methyl bromide in air-tight bottles. Autoradiography
Primary cultures of rat hepatocytes
10— 30 mg/l
With [ ]; Without [ ]; With and Without[ ]; Nodata[ X ]
No unscheduled DNA synthesis found.
With metabalic activation: mg/plate
Without metabolic activation: mg/plate
+ ? -
With metabalic activation: [TI111
Without metabolic activation:  [] [] []

Yes[] No[] ?[ X]

Kranerset a., 1985a

Sister Chromatid Exchange

Gaseous exposure for 100 seconds

Human lymphocytes in culture

4.3%

With [ ]; Without [ ]; With and Without[ ]; Nodata[ X ]
SCE increased from 10 to 16.8 per cell.

With metabalic activation: mg/plate
Without metabolic activation: mg/plate
+ ? -
With metabolic activetion: [TI1111
Without metabolic activation:  [] [] []

Yes[] No[] ?[X]

Tucker et d., 1981

UNEP Publications %3



OECD SIDS METHY| BROMIDE

(d)
Type: Sigter Chromatid Exchange and Chromosome Aberrations
System of testing: Exposure in aqueous solution
Specied/strain: Human G, lymphocytesin culture
Concentration: 0—24 ug/mli
Metabolic activation: ~ With [ ]; Without [ ]; With and Without[ X ]; Nodata [ ]
Reaults: SCE increased in dose rdated manner. Chromosome aberrations increased
in dose-related manner. Significant increase in chromosome aberrations
with S-9 metabolic activation system.
Cytotoxicity conc:  With metabolic activation: mg/plate
Without metabolic activation: mg/plate
Precipitation conc:
Genotoxic effects: + ? -
With metabalic activation: [XTT111]
Without metabolic activation:  []  [] []
Method:
GLP: Yes[] No[] ?[ X]
Test substance:
Remarks:
Reference: Garry et d., 1990
(€)
Type: Sigter Chromatid Exchange
System of tegting: Exposure in aqueous solution
Specied/strain: Human lymphocytes in culture
Concentretion: 19.5 ug/ml
Metabolic activation: ~ With [ ]; Without [ ]; With and Without[ X ]; Nodata | ]
Reaults Increased SCE without metabolic activation in glutathione non
conjugators. Negative response in lymphocytes from conjugators.
Cytotoxicity conc:  With metabalic activetion: mg/plate
Without metabolic activation: mg/plate
Precipitation conc:
Genotoxic effects: + ? -
With metabalic activation: [XTT1111
Without metabolic activation:  []  [] []
Method:
GLP: Yes[] No[] ?[ X]
Test substance:
Remarks:
Reference: Hdlier et d., 1993
()
Type: DNA Binding
System of testing: Exposure in aqueous solution
Speciesd/dtrain: Cdf DNA invitro
Concentration: 48 ug/ml
Metabolic activation: ~ With [ ]; Without [ X ]; With and Without [ ]; Nodaa| ]
Resullts: Increased covaent binding without metabolic activation. (not tested with
activation).
Cytotoxicity conc:  With metabalic activation: mg/plate
Without metabolic activation: mg/plate
Precipitation conc:
Genotoxic effects: + ? -
With metabalic activation: [XTIT11
Without metabolic ectivation:  []  [] []
Method:
GLP: Yes[] No[] ?[ X]
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5.6

Test substance:
Remarks:
Reference: Starratt & Bond, 1988
©)
Type: Cell Transformation
System of testing: transformation by AS/adenovirus in sealed chambers
Specied/strain: Syrian hamster embryo cells
Concentration: 4000 — 16000 mg/m® methyl bromide for 2 or 20 hours
Metabolic activation:  With [ ]; Without [ ]; With and Without[ X ]; Nodata [ ]
Results No enhanced transformation found.
Method:
GLP: Yes[] No[] ?[ X]
Test substance:
Remarks:
Reference: Hatch et d., 1983
(h)
Type Unscheduled DNA Synthesis
System of testing: Gaseous methyl bromide over culture media
Specied/strain: Primary cultures of rat hepatocytes
Concentration: 70% methyl bromide in air for 3 hours exposure.
Metabolic activation:  With [ ]; Without [ ]; With and Without[ ]; Nodata[ X ]
Reallts. No increase in unscheduled DNA synthesis.
Cytotoxicity conc:  With metabolic activation: mg/plate
Without metabolic activation: mg/plate
Precipitation conc:
Genotoxic effects: + ? -
With metabalic activation: (11111
Without metabolic activation:  [] [] []
Method:
GLP: Yes[X] No[] ?[]
Test substance:
Remarks:
Reference: McGregor, 1981

GENETIC TOXICITY IN VIVO

@

Type: Combined Micronucleus and Sister Chromitid Exchange assay
Speciegdrain: B6C3F, Mice
Sex: Femde[ ];Mde[ ]; Mae/Femade[ X ]; Nodaa | ]

Route of Adminigtration; Inhaation

Expaosure period: 6 h/day, 5 days/week for 14 days (up to 778 mg/m® or 200 ppm), or 13
weeks (up to 467 mg/m® or 120 ppm)

Doses: 12 to 200 ppm (14 days) & 10to 120 ppm for 13 weeks

Resullts: At 200 ppm for 14 days, SCE's and micronuclei were increased in bone

marrow cells of mae and female mice with increases more marked in
femaes. No dgnificant increases in either SCEs or micronuclei were
observed in mae and female mice to a concentration of 120 ppm for 13

weeks.
Method:
GLP: Yes[] No[] ?[X]
Test substance:
Remarks: Increases were more pronounced in females.
Reference; NTP, 1992
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(b)
Type: Micronucleus assay
SpeC| egdran: Fischer rats (F344)

Femade[ |;Mde][ ]; Mde/Female[ X ]; Nodaa| ]
Route of Adminigration; Inhaation

Expaosure period: 6 h/day, 5 days'week for 14 days

Doses: 0, 154, 200, 260, 338, 440 ppm (0, 600, 778, 1011, 1314, 1712 mg/m’)

Results: Increased polychromatic erythrocytes with micronuclei were observed males
(10X) and females (3X) at 338 ppm.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks:

Reference: Ikawa et ., 1986

(©

Type Micronucleus assay

Species/dtrain: Mice BDF;

Sex: Femade[ ];Mde[ ]; Mde/Female[ X ]; Nodaa [ ]

Route of Adminigtration: Inhalation

Expaosure period: 6 h/day, 5 days'week for 14 days

Doses: 0, 154, 200, 260, 338, 440 ppm (0, 600, 778, 1011, 1314, 1712 mg/m’)

Results: In bone marrow, increased micronuclel occurred in 200 ppm male mice (10X
increase) and 154 ppm femde mice (6X increase). In peripherd
lymphocytes, micronuclel were increased in 200 ppm male mice (32X) and
120 ppm female mice (3X).

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks:

Reference; Ikawa et a., 1986

@ _

Type: Micronucleus assay

Speciegd/dtrain: Humans (Methyl Bromide Fumigation Workers — n = 32, nonexposed
control cohort — n =28)

Sex: Femade[ ];Mde[ X ]; MdelFemde[ ]; Nodaa| ]

Route of Administration: Inhalation

Expaosure period: 4 or more hours of fumigation work with methyl bromide within previous
two weeks

Doses. Concentration was assumed to be 1 — 5 ppm during fumigation work.

Results: Trend toward increased micronuclel in peripherd lymphocytes (not
gatigticaly sgnificant; no doseresponse).

Method: Micronuclei measured in periphera lymphocytes and oropharyngedl cells.

GLP: Yes[] No[] ?[X]

Test substance:

Remarks:

Reference: Cdvet et d., 1998

(©)

Type Hprt frequency

Specieg/strain: Humans (Methyl Bromide Fumigation Workers — n = 32; nonexposed
contral cohort — n =28)

Sex: Femde[ ];Mde[ X ]; MaeFemde[ ]; Nodata|[ ]

Route of Adminigtration: Inhalation

Exposure period: 4 or more hours of fumigation work with methyl bromide within
previous two weeks
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Doses. Concentration was assumed to be 1 — 5 ppm during fumigation work.

Results: In non-smokers, atrend toward increased hprt variant frequencies detected in
peripherd lymphocytes (not statisticaly significant; no doseresponse).

Method: Measured in peripheral lymphocytes cells.

GLP: Yes[] No[] ?[X]

Test substance:

Remarks:

Reference: Cdvet et d., 1998

()

Type: Dominant Lethal assay

Specied/strain: Rats (Sprague-Dawley, mae CD)

Sex: Femae[ ];Mde[ X ]; MaelFemde[ ]; Nodaa| ]

Rou.te of Adminigtration: Inhalation
Exposure period: 7 hday, 5 daysiweek for 5 days

Doses. 0, 20, 70 ppm (0, 78, 272 mg/m’)

Results: Negative. No effect on: 1) frequency of pregnancy, 2) number of corpora
Iutea or implantations/pregnancy, or 3) frequency of early deaths.

Method:

GLP: Yes[X] No[] ?[]

Test substance:

Remarks:

Reference: McGregor, 1981

)

Type Somatic wing-spot assay

System of tegting: Inhalation exposure of Drosophilalarvae

Species/strain: Drosophila melanogagter third instar larvae

Route of Adminigtration: Inhdation

Concentration: 0—20000 mg/m3 methyl bromide for 1 hour

Metabolic activation:  With [ ]; Without [ ]; With and Without[ X ]; Nodata [ ]

Resullts: Small and large, single as well as twin spot dterations found. Single spot
dterations included severa types and twin spot aterations occurred from
mitotic recombination.

Method:

GLP: Yes[] No[] ?[ X]

Test substance:

Remarks:

Reference; Katz, 1985, 1987

(h)

Type: Sex-linked recessive lethd assay

Speciegd/dtrain: Drosophila melanogaster (Berlin-K wild type)

Sex: Femde[ ];Mde[ ];Mae/Femde[ X ];Nodaa[ ]

Route of Administration: Inhalation

Expaosure period: 6 h/day, 5 days/week for 3 weeks

Doses: 70— 750 mg/m’

Results: Negative

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks:

Reference: Kramerset d., 1985b

(i)

Type: Sex-linked recessive lethd assay

Species/dtrain: Drosophila melanogaster (Oregon-K wild type)
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Sex: Femde[ ];Mde[ ]; Mde/Female[ X ]; No data] ]

Route of Administration: Inhalation

Expaosure period: 5 hours

Doses: 0, 20, 70 ppm (0, 78, 272 mg/m’)

Results: Negative

Method:

GLP: Yes[X] No[] ?[]

Test substance:

Remarks:

Reference; McGregor, 1981

()

Type: DNA akylation

Specied/strain: Mouse (CBA)

Sex: Femae[ ];Mde[ ]; Mde/Female[ X ]; Nodaa [ ]

Route of Adminigtration: Inhalation & intraperitoned injection

Exposure period: 4 hours (for inhalation)

Doses:

Results: Found radiolabel in DNA from liver and spleen cdlls. Also, positive for
hemoglobin akylation.

Method:

GLP: Yes[] No[] ?[X]

Test substance: 14C-radiolabeled methyl bromide

Remarks:

Reference: Djddi-Behzad et d., 1981

(k)

Type: DNA dkylation

Species/strain: Rat (F344)

Sex: Femde[ ];Mde[ ]; Mde/Female[ X ]; Nodaa| ]

Route of Adminigration: Ora and Inhdation

Expaosure period: 6 hours (for inhalation)

Doses:

Reaults Found 14C-radiolabd in DNA from liver, lung, somach, ard
forestomach cdlls.

Method:

GLP: Yes[] No[] ?[X]

Test substance: 14C-radiolabdled methyl bromide

Remarks:

Reference: Gansawendt et a., 1991

()

Type: DNA dkylation

Specieg/dtrain: Rat

Sex: Femde[ ];Mde[ ]; MdeFemde[ X ]; Nodaa| ]

Route of Adminigration: Gavage

Expaosure period: single (50 mg/kg) or 10 repeated (25 mg/kg) ora doses

Doses:

Reaults Methylated DNA adducts (N7- and/or O6-methyl guanine) found in

glandular gomach, forestomeach, liver, and other tissues at
comparable levels. Repeated dosing caused marked decrease in O6
dkylguanine-DNA akyltransferase (repair enzyme).

Method:

GLP: Yes[] No[] ?[X]

Test substance: 14C-radiolabded methyl bromide
Remarks:

Reference: Petsaet d., 1999
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5.7

(m)
Type: DNA dkylation
Speue:‘lstran Mouse (lambda lacZ transgenic)
Femade[ |;Mde][ ]; Mde/Female[ X ]; Nodaa| ]
Route of Adminidration: Gavage

Expaosure period: single or repeated oral doses
Doses:
Reallts. Methylated DNA adducts (N7- and/or O6-methyl guanine) found in

glandular someach, forestomach, liver, and other tissues at
comparable levels. No mutagenesis found in lacZ trasgene in any
tissue up to 14 days pos-treatment wit h up to 50 mg/kg (Sngle dose)
or 25 mg/kg methyl bromide (up to 10 daily doses).

Method:

GLP: Yes[] No[] ?[X]

Test substance: 14C-radiolabeled methyl bromide
Remarks:

Reference: Petsaet d., 1999

(n)

Type: Bone marrow cytogenetics
Species/dtrain: Sprague Dawley rats

Sex: Femde[ ];Mde[ ]; Mde/Female[ X ]; Nodaa [ ]
Route of Adminigtration: Inhalation

Expaosure period: 7 hourg/day for 1to 5 days.
Doses: 0, 20, 70 ppm (0, 78, 272 mg/m’)
Resullts: Negdtive

Method:

GLP: Yes[X] No[] ?[]

Test substance:

Remarks: No significant increases in the frequency of chromosomal aberrations.
Reference: McGregor, 1981

(©)

Type: DNA damage assay

Speu egdran: Sprague Dawley rats

Femde[ ], Mde[X]; MadeFemde[ ]; Nodata[ ]
Route of Adminigtration; Inhaation

Expaosure period: 6 hourg/day for 5 consecutive days.

Doses. 0, 75, 150 and 250 ppm

Results: Damage to testicular DNA at 250 ppm; negative at 75 and 150 ppm.
Method: Testicular DNA Alkaine Elution

GLP: Yes[X] No[] ?[]

Test substance:

Remarks: The 250 ppm concentration induced severe clinical signs of toxicity.
Reference: Bentley, 194

CARCINOGENICITY

@

Specied/strain: Ra (Widar)

Sex: Femde[ ];Mde[ ]; MaeFemae[ X ]; Nodaa [ ]
Route of Adminigtration: inhalation

Exposure period: 29 months

Frequency of treatment: 6 hours/day, 5 days/week

Postexposure observation period:

Doses: 0, 3, 30 or 90 ppm
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Control group:
Reaults:

Method:
GLP:

Test substance:

Remarks;

Reference:;

(b)
Species/dtrain:
%)(.

Route of Adminigtration:
Exposure period:

Yes[ ];No[ ];Nodata[ X];

Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtoricd [ ]

NOEL was >90 ppm after 12 months of exposure, 3 ppm after 24 months of
exposure, and <3 ppm after 29-months of exposure

OECD 451 (1981)

Yes[X] No[] ?[]

At the 90 ppm concentration, decreased surviva was noted for both the
males and females from the end of the second year through termination at 29
months. Also at this caoncentration, body weights, especialy femaes, were
lower than the control group from week 4 and throughout the remainder of
the study, and decreased absolute brain weight was noted for females. No
differences in hematology, clinica pathology or urinanalysis were seen at
either the 3 month or one year intervals. No treatment related evidence of
neoplasa was obsarved in the study. Treatment related nonneoplastic
pathology consisted of an increased incidence of thrombi in the heart and
myocardia degeneration for both sexes from the 90 ppm group. Irritation of
the nasal cavity characterized by hyperplasia of the olfactory epithelium was
seen in atimereated fashion for al methyl bromide trestment groups.

TNO, 1987; Dreef-van der Meulen & d., 1989; Reuzd et d., 1987/1991

Rat (F344/DuCrj)

Femade[ ];Mde[ ]; Mde/Female[ X ]; Nodaa [ ]
Inhalation

2 years

Frequency of treatment: 6 hours/day; 5 days/week
Post exposure observation period: none

Dose
Control group:

NOEL:
LOEL:
Results:

Method:

GLP:

Test substance:
Reference:;

(©
Species/dtrain:
%( .

Roﬁte of Adminigtration:
Exposure period:

0, 4, 20 100 ppm (0, 16, 78, 389 mg/m3); 50/sex/exposure level
Yes[ X ];No|[ ]; Nodaa] ];

Concurrent no treatment[ ]; Concurrent vehicle [ X ]; Higtorica [ ]
none

No affects on mortdity were observed a any exposure level. In the high
exposure group, both sexes exhibited decreased body weight with increased
RBCs, hemaocrit and hemoglobin (mdes only) and dtered blood
chemidries. High dose subjects dso showed inflammation, necrosis, and
metagplasia in nasd epithedium with the effect more pronounced in males.
Maes from the lower exposure groups showed inflammation of nasa
epithdia

Yes[] No[] ?[X]

Japanese Ministry of Labor, 1992

Mouse (Crj:BDF1)

Femde[ ];Mde[ X ]; Mae/Femde|[ ];Nodaa| ]

Inhaation
104 weeks

Frequency of treatment: 6 hours/day, 5 days/week
Post exposure observation period: none

Dose:
Control group:

NOEL:
LOEL:

0, 4, 16, 64 ppm (16, 62, 250 mg/m3) (50/sex/exposure level)
Yes[ X ];No[ ]; Nodaa[ ];

Concurrent no treatment [ ]; Concurrent vehicle [ X ]; Higtoricd [ ]
none

100
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Results:

Method:

GLP:

Test substance:
Reference:;

(d)
Specied/strain:
%)( .

Roufe of Administration;
Exposure period:

No effect on mortdity a any exposure level. High exposure group: reduced
body weight gain, increased incidence of dight atrophy of granular layer of
cerebellum in both sexes, dtered blood chemistries. No effect eported at
lower exposures.

Yes[] No[] ?[X]
99.9% purity
Japanese Minigtry of Labor, 1992

Mouse (B6C3F )

Femae[ ];Mde[ ]; Mde/Female[ X ]; Nodaa [ ]
inhaation

2 yesr

Frequency of treatment: 6 hours/day, 5 daysiweek
Postexposure observetion period: No data

Doses.
Control group:

0, 10, 33, or 100 ppm
Yes[ ];No [ ];Nodata[ X |;
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtoricd [ ]

Resullts: The 100 ppm exposure concentration exceeded an acceptable Maximum
Tolerated Dose for carcinogenicity testing. A NOAEL was st at lessthan 10
ppm due to neurcbehaviora testing changes and sternd dysplasia observed in
higher dose groups

Method: OECD 451 (1981)

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: The 100 ppm exposure concentration was terminated after 20 weeks due to
debilitating neurotoxicity and mortdities; these animals were exposed to
untreated air for the remainder of the twoyear study period. No evidence of
carcinogenic activity. (See dso Other Reevant Information A. Specific
toxicities for neurotoxicity).

Reference; NTP, 1992

(€)

Speciegd/dtrain: Rat (Wistar)

Sex: Femde[ ];Mde[ ];Mae/Femde[ X ];Nodaal ]

Route of Adminigtration: gavage in arachis oil

Expaosure period: 90 days

Frequency of treatment:

Postexposure observation period:

Doses: 0.4, 2, 10, or 50 mg/kg (10 animals/'sex/group)

Control group:

Results:

Method:

GLP:

Test substance:
Remarks;

Reference:;

Yes[ ];No[ ];Nodata[ X];

Concurrent no treatment[ ]; Concurrent vehicle [ ]; Higtorica [ ]

At the highest dose levd of 50 mg/kg, squamous cell carcinomas of the
forestomach were initialy reported for 13 out of 20 animas. However, in a
subsequent reexamination of dides by a panel of NTP pathologists, lesons
previoudy consdered mdignant carcinomas were recategorized as
forestomach lesions, characterized by inflammation and hyperplasa
Inflammatory lesions of forestomach were aso seen in animas treated with 2
and 10 mg/kg/day. A marked diffuse hyperplasa of the epithdium of the
forestomach was seen in dl animalsin this group.

OECD 451 (1981)

Yes[] No[] ?[X]

Forestomach lesions reported a 50 mg represented inflammation and
hyperplasiarather than maignant lesions.
Danse et d, 1984; Pegticide & Toxic Chemicd News; 1984
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(f)

Species/dtrain: Rat (Wistar)

Sex: Femde[ ];Mde[ X ]; MadeFemde[ ];Nodaal[ ]
Route of Adminidration: gavage in peanut il vehicle

Expaosure period: 13, 17, 21, or 25 weeks

Frequency of treatment: 5 times per week
Postexposure observation period: 12 weeks

Dosss: 50 mg/kg (15 animals/group)

Control group: Yes[ ];No[ ];Nodata[ X ];
Concurrent no treatment [ ]; Concurrent vehicle [ ]; Historica [ ]

Results: Evidence of malignancy, seen in one rat, was considered to be a very early
carcinoma.

Method: OECD 451 (1981)

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: At week 13, inflammation, acanthosis, fibross, and pseudoepitheliomatous in

the forestomach were observed. At week 25, dl rats had hyperplastic lesions
of the forestomach that were more severe than those at 13 weeks.

In the stop treatment group that had received methyl bromide for 13 weeks,
there was a regression of the stomach lesions, but at the 12-week find
sacrifice, adhesions, fibross, and mild acanthoss remained.

Reference:; Boorman &t d., 1986
@
aoea eddran: Rat

Femde[ ];Mde[ ]; MdeFemale[ ]; Nodata[ X ]
Route of Administration: Oral (gavage)
Expaosure period: No data
Fregquency of treatment: No data
Pogtexposure observation period: 30, 60, 90, or 120 days (some 90 day animas observed for 30 to

60 days

Doses: 25 and 50 mg/kg

Control group: Yes[ ];No [ ];Nodata[ X |;

Concurrent no treatment[ ]; Concurrent vehicle [ ]; Higtorica [ ]

Results: No evidence of malignancy was seen in the ssomachs of treated rats.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: No tumors found. Gross and microscopic dterations found, predominantly in
the non-glandular part of the stomach. Ulceration and
pseudoepitheliomatous hyperplasia (hyperkeratoss, acanthosis, and epitheliad
peg formation) found in squamous epithelium of stomach. Fibross, foreign
materia (hair) and inflammation found in muscularis mucosa, submucosa,
and tunica muscularis of some rats. Lesions regressed markedly in a 30-60
day recovery period.

Reference: Hubbs & Harrington, 1986

o

Specied/strain: Rat (F-344)

Sex: Femde[ ];Mde[ ]; MaeFemae[ X ]; Nodaa [ ]

Route of Administration: ora feeding study (diets fumigated with methyl bromide)

Exposure period: 2 yex

Frequency of treatment: No data
Postexposure observation period: No data
Doses: 80, 200, or 500 mg bromide/kg food (60/sex/dose)
Control group: Yes[ X];No|[ ]; Nodata| ];
Concurrent no treatment|[ ]; Concurrent vehicle [ X ]; Historica [ ]

102
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58

Results: No carcinogenic effects were observed.

Method:

GLP: Yes[ ] No[] ?[X]

Test substance:

Remarks: In this study, tota bromide levels varied among the experimental exposure

groups, apparently not methyl bromide. The experimenta diets were
fumigated with methyl bromide (presumably, the control diet was not). It is
not clear what levels of methyl bromide were in the experimental group diets
or that methyl bromide levels varied among the experimenta group diets.

Reference: Mitsumori et a., 1990

0]

Species/dtrain: Rat (Sprague-Dawley)

Sex: Femae[ ];Mde[ ]; Mde/Female[ X ]; Nodaa [ ]
Route of Adminigtration: oral feeding study (microencapsulated methyl bromide)
Exposure period: 2 yex

Frequency of treatment: Daily
Postexposure observation period: none

Doses: 0, 0.5, 2.5, 50, or 250 ppm (?/sex/dose)
Control group: Yes[ X];No[ ]; Nodaal] ];
Concurrent no treatment[ ]; Concurrent vehicle [ X ]; Historica [ ]
Resullts: No carcinogenic effects were observed.
Method:
GLP: Yes[X] No[] ?[]
Test substance:
Remarks: No toxicologica effects noted except at high exposure level. 250 ppm rats of

both sex exhibited reduced food consumption, body weight gain, mean body
weightsin the first 18 months of exposure. No increased incidence of tumors
was found a any exposure level.

Reference; Mertens, 1997

()

Speciesd/dtrain: Dog (Beagle)

Sex: Femde[ ];Mde[ ]; Mde/Female[ X ]; Nodaa| ]

Route of Adminigtration: ora feeding study (diet fumigated with methyl bromide)
Expaosure period: 12 Months

Frequency of treatment: 5 days/week

Postexposure observation period: none

Doses: 0,0.5, 1.5, or 5 ppm (?/sex/dose)

Control group: Yes[ X];No[ ]; Nodaal] I;
Concurrent no treatment[ ]; Concurrent vehicle [ X ]; Higtorica [ ]

Results: No carcinogenic effects were observed.

Method:

GLP: Yes[X] No[] ?[]

Test substance:

Remarks: No toxicologica effects noted at any exposure level. No increased incidence
of tumors was found at any exposure level.

Reference: Newton, 1995; Wilson, 1998

TOXICITY TO REPRODUCTION

@

Type Fetility [ ]; Onegeneration study [ ]; Two generation study [ X ];
Cther [ ]
Speu edgtrain: Rat (Sprague-Dawley) (25/sex/exposure level)

Femae[ ];Mde[ ]; Mde/Female[ X ]; Nodaa [ ]
Route of Adminigration:  wholebody inhdation
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Expaosure period: approximately 8 months
Frequency of treatment: 6 hourg/day, 5 days/week
Postexposure observation period:
Premating exposure period: mae .......... , femae
Duration of the test:
Doses: 0, 3, 30, or 90 ppm

Control group: Yes[ X ];No[ ]; Nodaa[ |;

NOEL Parental:

Concurrent no treatment [ X ], Concurrent vehicle [ ]; Historical [ ]
N/A

NOEL F1 Offspring: N/A
NOEL F2 Offspring: N/A

Results:

Method:

GLP:

Test substance:
Remarks:
Reference:;

(b)
Type:

Species/dtrain:
Sex:

No deaths or noteworthy antemortem clinica findings wereohserved over the
course of the study. The 90 ppm FO males had significantly decreased body
weights at five of the 10 premating intervals and at find sacrifice. No other
decreases in body weights were observed among the FO generation or during
the F1 generation prior to the gedtationd period for the F2 litter. A dight
depression of body weight was noted during the gestation and lactation
periods for the 90 ppm F1 dams. Reproductive performance was not atered
and there were no sgnificant differencesin pup surviva. No methyl bromide
related anomalies were noted for the progeny. Gross pathologic examinaion
reveded no trestment related lesions in ether the parentd animds or their
progeny. Mean brain weight for the 90 ppm (FO and F1) and femdes (F1)
were decreased. Increased liver to body weight ratio for the 90 ppm FO males
and femaes and increased heart to brain weight ratios for the 90 ppm F1
females were noted. No other significant differences were seen in the parent
organ weight data.  No significant differences in the F1b progeny body and
organ weights were noted but statistically significant decreases in final body
weights were observed for the 90 ppm F2b males and femaes and the 30 ppm
F2b femaes. F2b progeny organ weights were sgnificantly reduced for the:
90 ppm femde brain, heart, kidney and liver weights; the 30 ppm femae liver
weight; and the 30 and 90 ppm liver to brain weight ratio. The 30 and 90 ppm
F2b femae brain to body weight ratio was increased. There were no ather
significant differences noted for progeny. Microscopic examination of the
reproductive organs and other tissues revedled no trestment related lesions.

Yes[] No[] ?[X]

American Biogenics Corporation, 1986

Fertility [ X ]; One generation study [ ]; Two generation study [ 1;
Other [ ]

Sperm morphology and vaginal cytology examinations (SMVCES)
Rat (F344))

Femde[ ];Mde[ ]; MadeFemde[ X ]; Nodaa| ]

Rou'te of Adminigtration:  whole body inhaation

Expaosure period:

13 weeks

Frequency of treatment: not specified

Duration of the test:
Doses.

13 weeks
30, 60, 120 ppm (117, 233, 467 mg/m?

Control group: Yes[ ]; No[ ];Nodaal [;

Results:

Method:
GLP:

Decreased body weight, decreased cauda epididymis weight, increased
rdative testicular weight, decreased sperm density, increased percent
abnormal sperm. No effects on estrous cycle of females.

Yes[] No[] ?[X]
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Test substance:

Remarks:

Reference: Morrissey et d., 1988

(©

Type: Fertility [ X ]; One generation study [ ]; Two generation study [ 1;

Other [ ]
Sperm morphology and vagind cytology examinations (SMVCES)

Specied drain: Mouse (B6C3F1)

Sex: Femde[ ];Mde[ ]; MaéeFemae[ X ]; Nodaa|[ ]

Route of Adminidtration: whole body inhalation

Exposure period: 13 weeks

Frequency of trestment: not specified

Postexposure observation period:

Premating exposure period: mae .............. Jfemale

Duration of the test:

Doses: 10, 40, 120 ppm (39, 156, 467 mg/m”)

Control group: Yes[ ];No[ ];Nodaal ];

Resullts: Decreased body weight. Increased relative epididymis and testicular weights,
decreased sperm density, increased percent abnormal sperm. No effects
reported for females.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks:

Reference; Morrissey et d., 1988

(d)

Type: Fertility [ X ]; One generation study [ ]; Two generation study [ ;

Other [ ]

Speciesd/dtrain: Rat

Sex: Femde[ ];Mde[ X ]; MdelFemde[ ]; Nodaa| ]

Route of Adminigtration:  wholebody inhdation

Expaosure period: Up to 40 days

Frequency of treatment:

Postexposure observation period:

Premating exposure period: mae .............. JfeMalE.. .

Duration of the test:

Doses: 70 ppm (272 mg/m’)

Control group: Yes[ X ];No[ ]; Nodata[ J;
Concurrent no treatment [ X ]; Concurrent vehide [ ]; Historica [ ]

Results: Reproductive performance unimpaired.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks:

Reference: Hardin et d., 1981; Skov et a., 1981

(©)

Type Fertility [ X ]; One generation study [ ]; Two generation study [ ;
Cther [ ]

Specied/strain: Rat

Sex: Femde[ ];Mde[ X ]; MadelFemde[ ]; Nodaa| ]

Route of Adminigtration:  whole body inhalation

Exposure period: Up to 6 weeks

Frequency of treatment: 6 hours/day, 5 days/week

Postexposure observation period:
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Premating exposure peri
Duration of the test:
Doses:

Control group: Yes[ X

od: mae .............. LTEMAE

160 ppm (622 mg/m?°)
I;No[ ];Nodata[ J;
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Historica [ ]

Results: Degeneration of spermatocytes and late stage spermatids characterized by
separation and doughing as well as formation of intratubular multinucleated
giant cdls. Degeneration of spermatogenic epitheium included more or less
severe loss of spermatogenic epithelial components.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks:

Reference: Eudiset d., 1988

()

Type: Fertility [ X ]; One generation study [ ]; Two generation study [ ];

Other [ ]

Specied/strain: Mouse

Sex: Femde[ ];Mde[ X ]; MdelFemde[ ]; Nodata|[ ]

Route of Administration:  whole body inhalation

Exposure period: Up to 6 weeks

Frequency of treatment: 6 hours/day, 5 days/week

Postexposure observation period:

Premating exposure period: mae .............. Jfemale

Duration of the test:

Doses: 160 ppm (622 mg/m?)

Control group: Yes[ X

NOEL Parentd:
NOEL F1 Offspring:
NOEL F2 Offspring:
Results:

I;No[ ];Nodata[ ;

Concurrent no treatment [ X ]; Concurrent vehide [ ]; Higtorica [ ]
N/A

N/A

N/A

Testicular degeneration seen with low severity but high frequency.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks:

Reference; Eudiset d., 1988

@ . . .

Type: Fertility [ X ]; One generation study [ ]; Two generation study [ 1;
Other [ ]

Species/dtrain: Rat (Sprague-Dawley) (10 — 12/group)

Sex: Femae[ ];Mde[ X |; MdeFemde[ X |; Nodata[ ]

Route d Adminigtration:  wholebody inhaation

Expaosure period: 6 weeks

Frequency of treatment: 4 hourg/day, 5 days/week

Postexposure observation period:

Premating exposure period: mae .............. Jfemaler

Duration of the test:

Doses:. 0, 200, 300, or 400 ppm (10/dose)

Control group: Yes[ X

NOEL Perentdl:
NOEL F1 Offspring:
NOEL F2 Offspring:

I;No[ ];Nodata[ ];

Concurrent no treatment [ ]; Concurrent vehicle [ ]; Historica [ ]
N/A

N/A

N/A
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Results: In 1 of 10 rats at 200 ppm and 6 of 10 at 300 ppm, and 6 of 8 a 400 ppm,
adverse effects on the testes were seen. These effects were unilateral and
included: atrophy of semina epithelium, incomplete spermatogenesis, giant
cdls in semind tubules. Necrotic spermatocytes occurred in semina fluid
without spermatozoa in tubules of epididymis adjacent to atrophied testes.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks:.

Reference: Kato et d., 1986

(h)

Type: Fertility [ X ]; One generation study [ ]; Two generation study [ ];
Other [ X ]

Specied/strain: Rat (F344N)

Sex: Femae[ ];Mde[ X ]; MaelFemde[ ]; Nodaa| ]

Route of Administration:  whole body inhalation

Exposure period: 5 days

Frequency of treatment: 6 haurs/day, 5 days/week

Postexposure observation period:

Premating exposure period: mae .............. Jfemale

Duration of the test:

Doses: 200 ppm (778 mg/m’)

Control group: Yes[ X ];No[ ]; Nodata[ J;
Concurrent no trestment [ ]; Concurrent vehicle [ X ]; Higtoricd [ ]

NOEL Parentd: N/A

NOEL F1 Offspring:  N/A

NOEL F2 Offspring:  N/A

Resullts: No effect on testis weight, daily sperm production, cauda epididymal sperm
count, sperm morphology, percent motile sperm, linear sperm velocity, and
epididymal and tedticular higology. Trangent decrease in  plasma
testosterone and testicular nonprotein  sulfhydryl concentrations during

exposure.
Method:
GLP: Yes[] No[] ?[X]
Test substance:
Remarks:
Reference Hurtt and Working, 1988
0 . . .
Type: Fertility [ X ]; One generation study [ ]; Two generation study [ 1;
Other [ ]
Species/dtrain: Mouse (B6C3F1)
Sex: Femde[ ];Mde[ ];Mae/Femde[ X ];Nodaal ]
Route of Adminidtration:  wholebody inhaation
Expaosure period: 5 days
Frequency of treatment: 7 hourg/day, 5 days/week
Postexposure observation period:
Premating exposure period: mae .............. Jfemaler
Duration of the test:
Doses:. 0, 20, or 70 ppm (0, 78, 272 mg/m’) (10/males/dose)

Control group: Yes[ X ];No[ ]; Nodaa][ ];
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtoricd [ ]
NOEL Parentd: N/A
NOEL F1 Offspring:  N/A
NOEL F2 Offspring:  N/A
Resullts: No effect on spermatozoa found.
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Method:

GLP: Yes[X]No[] ?[]

Test substance:

REMAIKS, e

Reference: McGregor, 1981

59 DEVELOPMENTAL TOXICITY/TERATOGENICITY

@

Specied/strain: Rat (Wistar) (39-45/group)

Sex: Femade[ X ];Mde[ ]; MadeFemde[ ], Nodaal| ]

Route of Administration:  Inhdaion

Duration of thetest:  Caesarean sacrifice on the 19" day

Exposure period: Days 1-19 of gestation or Pregestationally to 20 — 70 ppm for 3 weeks

Frequency of treatment: 7 hours/day or 5/week for 3 weeks

Doses: (Pregestational/Gestational) 0/0, 0/20, 0/70, 20/0, 20/20, 70/0, 70/70 ppm

Control group: Yes[ X ];No|[ ]; Nodata[ J;

Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtoricd [ ]

NOEL Maternd Toxicity: N/A

NOEL teratogenicity: N/A

Resullts: No clinicd evidence of maternd toxicity, fetotoxicity, or developmentd
toxicity was observed in any exposure scenario.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: Three weeks premating exposure.

Reference; Skov et al., 1981; Hardin et al., 1981

(b)

Speciesd/dtrain: Rabbit (New Zedland White) (25/group)

Sex: Femde[ X ]; Mde[ ]; MdelFemde[ ]; Nodaa| ]

Route of Administration:  Inhdation

Duration of thetest:  Sacrifice on the 30" day for control and low dose; After 1 week for high dose

Expaosure period: Days 1-24 of gestation

Frequency of treatment:

Doses: 0, 20, or 70 ppm (24/group)

Control group: Yes[ X ];No[ ]; Nodata[ J;

Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtorica [ ]

NOEL Maternd Toxicity: N/A

NOEL teratogenicity: N/A

Results: No fetotoxicity, or developmental toxicity was observed for the 20 ppm
group.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: Rabbits exposed to 70 ppm were terminated due to excessive mortality and
neurotoxicity characterized by convulsions and paresis in the hindlimbs seen
after one week of treatment.

Reference: Skov et d., 1981; Hardin et d., 1981

(©

Specied/strain: Rabbit (New Zedand White) — probe study

Sex: Femde[ X ];Mde[ ]; Mae/Femae[ ];Nodaa| ]

Route of Administration:  Inhdaion

Duration of thetest:  Sacrifice on gestation day 17

Exposure period: Days 7-19 of gedtation
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Frequency of treatment: 6 hours/day

Doses: 0, 10, 30, or 50 ppm in one study; O, 70, or 140 ppm in the second

Control group: Yes[ X ];No[ ]; Nodata[ [;
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Historica [ ]

NOEL Maternd Toxicity: N/A

NOEL teratogenicity: N/A

Results: Evidence of toxicity was observed only in the 140 ppm group does. All does
exposed to methyl bromide at this concentration showed lethargy and
decreased food consumption after 8 exposures. With continued exposure,
signs of neurotoxicity were gpparent and resulted in sacrifice of the does on
gedtation day 17. No apparent embryotoxicity was observed at any exposure

levd.
Method:
GLP: Yes[] No[] ?[X]
Test substance:
Remarks;
Reference:; Bredin et d., 1990a
d
Species/dtrain: Rabbit (New Zedland White) — (Phase |: 26/group - Phase I1: 25/group)
Sex: Femde[ X ];Mde[ ]; Mae/Femae[ ];Nodaa| ]

Roﬁte of Adminigration:  Inhdation
Durdion of thetest:  Caesarean ddlivery was performed on day 28 of gestation

Exposure period: Days 7-19 of gestation
Frequency of treatment: 6 hours/day
Doses: 0, 20, 40, or 80 ppm in the initid phase; 0 or 80 ppm in the second phase

Control group: Yes[ X ];No[ ]; Nodata[ J;
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtorica [ ]

NOEL Maternd Toxicity: N/A

NOEL teratogenicity: N/A

Resullts: In the firgt phase, maternd toxicity, evidenced by decreased body weight
gain and clinica sgns of neurotoxicity, was observed in three of the does
from the 80 ppm group. The clinica signs consisted of right-sided heed tilt,
ataxia, dight latera recumbency and lethargy. In the second study, a
significant decrease in bodyweight during gestation was the only evidence of
maternal toxic 80 ppm group only. In phase 1, fetd findings consisted of low
incidences of omphalocele, hemorrhaging with or without hydrops (edema),
retroesophogedl right subclavian artery, gall bladder agenesis, and fused
dernebra.  Fetd effects in phase 2 were limited to decreased fetd weight,
hemorrhaging with or without hydrops and gall bladder agenesis.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks:

Reference; Bredin et d., 1990a, 1990b

(e)

Species/dtrain: Rats

Sex: Femde[ X ];Mde[ ]; Mae/Femae[ ];Nodaa| ]

Roﬁte of Adminigration:  Gavage (peanut oil vehicle)
Duration of thetest:  Doses administered daily during organogenesis

Exposure period: Days5-19 of gedtation
Frequency of treatment: Single daily doses on days 5 through 20 of organogenesis
Doses: 0, 0.5, 5, 25, 50 mg/kg/day

Control group: Yes[ X ];No[ ]; Nodaa][ ];
Concurrent no treatment [ ]; Concurrent vehicle[ X ]; Higtoricd [ ]
NOEL Maternd Toxicity: N/A
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NOEL teratogenicity: N/A

Results: Materna toxicity at 25 and 50 mg/kg/day. No developmentd effects at 25
mg/kg/day or below. Effects at 50 mg/kg/day considered to be related to
maternal toxicity and not adirect effect of methyl bromide.

Method:
GLP: Yes[] No [X] ?[]
Test substance:
Remarks:
Reference: Peters et al., 1982
5.10 OTHER RELEVANT INFORMATION
A. Specific toxicities
@ )
Type: Acute neurotoxicity
Specied/ drain: Rat (CD Sprague-Dawley)
Sex: Femade[ ];Mde[ ]; Mde/Female[ X ]; Nodaa [ ]
Route of Adminigtration:  inhaation
Durdtion of thetest:  Sacrificed after 15 days
Exposure period: 6 hours
Frequency of treatment:
Post-exposure evduations. 7 and 14 days
Doses: 0, 30, 100, or 350 ppm
Control group: Yes[ X ];No|[ ]; Nodata[ J;
Concurrent no treatment [ X ], Concurrent vehicle [ ]; Historical [ ]
Resullts: All animals survived to study termination. No methyl bromide induced
effects for body or brain weights. Neurobehaviord effects were observed
only in the 350 ppm exposed group and were limited to the 3-hour post
exposure assessment.  Effects noted in male and female rats consisted of
decreased arousal, increased incidences of drooping or hdf-shut eydids,
piloerection, decreased rearing, depressed body temperature, and markedly
decreased motor activity. The 350 ppm maes had a decreased tal pinch
response while femaes from this group showed increased urination and
abnorma air righting response. No treatment related histologicd finding
were seen in nervous system or nasal tissues.
Method:
GLP: Yes[X] No[] ?[]
Test substance:
Remarks:
Reference: Driscall & Hurley, 1993
(b) . _ _
Type: Acute neurotoxicity (aversion to saccharin taste)
Species/dtrain: Rat
Sex: Femde[ ];Mde[ ];Made/Femde[ X ];Nodaal[ ]
Route of Adminigtration:  inhalation
Duration of thetest: 1 day
Exposure period: 4 hours
Frequency of treatment:
Post-exposure evauations.  Not goplicable.
Doses: 0, 25, 50, or 100 ppm
Control group: Yes[ X ];No[ ]; Nodaa][ ];
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtoricd [ ]
Resullts: Aversion to saccharin water increased with methyl bromide exposure in a
concentration dependent manner.
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Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks:

Reference: Miyagawa, 1982

© -~ |

Type Acute neurotoxicity (neurotransmitter levels)
Specied/strain: Rat

Sex: Femde[ ];Mde[ ]; MaéeFemae[ X ]; Nodaa | ]

Route of Adminigtration:  inhdation

Duration of thetest:  1day

Exposure period: 8 hours

Frequency of treatment:

Post-exposure evauations:  Not gpplicable.

Doses. 0, 31, 82, 125, or 250 ppm

Control group: Yes[ X ];No [ ]; Nodata[ J;
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Historica [ ]

Resullts: NOAEL = 31 ppm. Subjects at higher exposure levels exhibited decreased
dopamine, norepinephrine, and increased metabolites (hamovanillic acid, 3
methoxy-4-hydroxyphenyl glycol) in various regions of CNS. Largest effects
in striatum; maximum effect time was 0 — 2 hours post-exposure.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: Monitored neurotransmitter levelsin CNS.

Reference; Honmaet d., 1987a & b

(d)

Type: Acute neurotoxicity (neurotransmitter levels)
Speciesd/dtrain: Rat

Sex: Femde[ ];Mde[ ]; Mde/Female[ X ]; Nodaa| ]

Route of Adminigtration:  inhaation

Duration of thetest 1 day

Expaosure period: 8 hours

Frequency of treatment:

Post-exposure evaduations:  Not applicable.

Doses. 0, 16, 7?2, 72, or 250 ppm

Control group: Yes[ X ];No[ ]; Nodata[ J;
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtorica [ ]

Results: Throughout exposure range, subjects exhibited concentration-dependent
decrease in tyrosine hydroxylase activity. Hypothaamus most effected.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: Monitored neurotransmitter levelsin CNS (tyrosine hydroxylasein
driatum, hypothaamus, frontal cortex, midbrain, and medulla oblongata.

Reference: Honma, 1991

(©)

Type Acute neurotoxicity (neurotransmitter levels)

Specied/strain: Rat

Sex: Femde[ ]; Mde[ ]; MaéeFemae[ X ]; Nodaa [ ]

Route of Adminigtration:  CNS perfusion (MeBr in 10% ethanol/90% artificid cerebrospind fluid)
Duration of thetest: 1 day

Exposure period:

Frequency of treatment:
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Post-exposure evauations.  Not applicable.

Doses: 0,0.1, 05, or 1 ug MeBr/ul vehicle

Control group: Yes[ X ];No[ ]; Nodata[ [;
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Historica [ ]

Results: At 0.1 ug/ul, reduced 5hyrdoxyindoleacetic acid (serotonin metabdite). At
0.5 and 1.0 ug/ul in grigtum perfusate, increased 3,4-dihydroxyphenyl acitic
acid and homovanillic acid (dopamine metabolites) that perssted after
perfuson stopped; decreased 5-hydroxyindolescetic acid that returned to

normd.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: Monitored neurotranamitter levelsin CNS (domamine and serotonin
metabolites in various regions of the CNS).

Reference: Honma, 1992

()

Type: Subacute neurotoxicity

Speciesd/dtrain: Rat (10/sex/group)

Sex: Femde[ ];Mde[ ];Made/Femde[ X ];Nodaa[ ]

Route of Adminidtration:  Inhaation

Durdtion of thetest: 5 day

Exposure period: 6 hr/day for 5 days

Frequency of treatment:

Post-exposure evauations:  Not goplicable.

Doses: O or 150 ppm

Control group: Yes[ X ];No|[ ]; Nodaa[ J;
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Historica [ ]

Resullts: Glutathione depleted and glutathione transferase activity decreased in fronta
cortex, caudate nucleus, hippocampus, brain stem, and cerebellum. No
changes in monoamines but aspartic acid and glycine were increased in
frontal cortex and aspartic acid in cerebellum. No histopathology found.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: Monitored regiond brain glutathione-S-tranferase activity,
glutathione levels, monoamine and amino acid levels,
neurohistopathology.

Reference: Davenport et d., 1992

©)

Type: Subchronic neurotoxicity

Species/dtrain: Rat

Sex: Fende[ ];Mde[ ];Made/Femde[ X ];Nodaal[ ]

Route of Adminigration:  Inhaation

Duration of thetest: 3-8 weeks

Exposure period: 6 hr/day, 3 day/week, for 3 — 8 weeks

Frequency of treatment:

Post-exposure evauations.  Not goplicable.

Doses: 0, 290, or 500 ppm

Control group: Yes[ X ];No[ ]; Nodaa][ ];
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtoricd [ ]

Results: No neurchistopathology reported a 290 ppm for 8 weeks. At 500 ppm,
axond degenerdion of myelinated fibers a cervical levels of fasciculus
grecilis, necrodgatrophy of neurons in  caudate-putamen, thdamus,
cingulated cortex after expsure of 10 to 18 days.

Method:
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GLP:

Test substance:
Remarks:
Reference:;

(h)

Type .
Specied/strain:
%)(.

Yes[] No[] ?[X]

Monitored neurohistology of CNS & PNS.
Davenport et d., 1992

Subchronic neurotoxicity
Rat (CD Sprague-Dawley)
Femde[ ];Mde[ ]; MaéeFemae[ X ]; Nodaa|[ ]

Route of Administration:  inhaaion

Duration of the test:
Exposure period:
Frequency of treatment:
Doses:

Control group: Yes|[ X

Reaults:

Method:

GLP:

Test substance:
Remarks;
Reference:

13 weeks

6 hours/day, 5 days/week
0,30, 70, or 140 ppm
I;No[ ];Nodata[ ;
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Historica [ ]
At the 140 ppm concentration, two male rats died during the first month.
Clinica sgns observed for these rats included convulsions, tremors,
hyperactivity, rapid respiraion and sdivation. Mean body weights were
significantly lower than the controls. Neurologic evduations for maes
revedled increased hind limb splay (Weeks 4, 8, 13), abnorma air righting
reflex (Week 13), and decreased fordimb strength (Week 13). Female rats
demongtrated lower arousal scores (Weeks 8, 13), decreased rearing (Weeks
4, 8, 13) and dgnificantly decreased motor activity (Week 13). Mean
absolute brain weights were significantly lower for both sexes; no differences
were noted for the relative brain weights indicating that lower absolute brain
weight was a reflection of the generally lower body weights for the treated
animas. Gross lesions were limited to moderate to severe brain hemorrhage
in the two 140 ppm mae animals which died. Microscopic lesions in the
brain were found in these two males and in one 140 ppm male that survived
the 13-week exposure. Microscopic lesions in the brain were seen in these
three males and consisted of neurond necrosis in the hippocampus, necrosis
and maacia in the cerebrd cortex and basd ganglia, and maacia and/or
necrosis in the thalamus and midbrain.  The lesions were more severe for one
of the males which was found dead and the male that survived the 13-week
secondary effects of bran swelling related to the convulsions. One
additiond 140 ppm mde had dight neurond edema in the hippocampus.
Other lesons in the 140 ppm group consisted of minimal regenerative
dysplasia of the dlfactory epithdium of the nasal cavity in three males and
three femdes and minima peripherd nerve degeneration in two males and
two femaes. In the 70 ppm group, lower mean body weights and weight
gain were seen for females from Week 9 onwards of the study. Neurologic
findings were limited to dightly decreased (5% lower than the control
group), no difference was seen for the relative brain weght and no
microscopic pathology was seen. At 30 ppm, the mean absolute brain weight
for females was Satistically significantly lower than control (5% lower than
the control group), however, no difference was seen in relative brain weight
and no microsoopic pathology in the brain was seen.  Periphera nerve
degeneration was observed in one femae rat. This finding was considered
incidenta since nerve degeneration was not seen in animas from the 70 ppm

group.
Yes[X] No[] ?[]

Norris et d., 1993
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(i)

Type: Subchronic neurotoxicity

Species/dtrain: Rat (CD Sprague-Dawley) (2/sex/group)

Sex: Femde[ ];Mde[ ];Mae/Femde[ X ];Nodaa[ ]
Route of Adminigtration:  inhdation

Duration of the test:

Expaosure period: 4 weeks (second phase at 55 ppm for 35 weeks)
Frequency of treetment: 7.5 hours/day, 4 days/week

Doses: 0, or 65 ppm (second phase at 55 ppm)

Control group: Yes[ X ];No[ ]; Nodaa][ |;
Concurrent no trestment [ X ]; Concurrent vehicle [ ]; Historicd [ ]

Resullts: No effect found on any parameters. In an extended study a 55 ppm, rats
showed no effects after 35 weeks.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: Par ameters monitored indluded nerve conduction velocity of ulnar
and scidic nerves, open fidd activity, grip coordination.

Reference: Anger et d., 1981

()

Type: Subchronic neurotoxicity

Specied/strain: Rabbit (New Zealand) (2/sex/group)

Sex: Femde[ ];Mde[ ]; MaeFemae[ X ]; Nodaa | ]

Route of Adminigtration:  inhdation

Duration of the test:

Exposure period: 4 weeks

Frequency of treatment: 7.5 hours/day, 4 days/week

Doses. 0, or 65 ppm

Control group: Yes[ X ];No|[ ]; Nodaa[ J;
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Historica [ ]
Results: Decreased eye-blink reflex magnitude. Decreased nerve conduction velocity.
Hind limb pardyss. Decreased body weight gain.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: Parameters monitored included nerve conduction velocity of ulnar
and sciatic nerves, and eye blink reflex.

Reference: Anger et d., 1981

k) . )

Type: Subchronic neurotoxicity

Species/dtrain: Rabbit (New Zedand) (2/sex/group)

Sex: Femae[ ];Mde[ ]; Mde/Female[ X ]; Nodaa [ ]

Route of Adminigtration:  inhdation

Duration of the test:

Exposure period: 8 months

Frequency of treatment: 7.5 hours/day, 4 days/week

Doses. 0, 27, or 65 ppm

Control group: Yes[ X ];No[ ]; Nodata[ J;
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Historica [ ]

Resullts: Decreased eye-hlink reflex magnitude. Decreased nerve conduction velocity.
Hind limb pardysis. Decreased body weight gain. After 68 week recovery,
effects were partidly revershble.

Method:

GLP: Yes[] No[] ?[X]

Test substance:
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Remarks: Follow-up to Anger et d., 1981. Parameters monitored included
nerve conduction velocity of ulnar and scidic nerves, and eye blink
reflex.

Reference; Russo e d., 1981

()

Species/dtrain: Mouse (B6C3F,)

Sex: Femade[ ];Mde[ ]; Mde/Female[ X ]; Nodaa| ]

Route of Adminigtration: inhaation

Expaosure period: 2 year

Frequency of treatment; 6 hours/day, 5 days/week

Postexposure observetion period: No data

Doses: 0, 10, 33, or 100 ppm

Control group: Yes[ ];No[ ];Nodata[ X |;

Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtoricd [ ]

Results: The 100 ppm exposure concentration exceeded an acceptable Maximum

Tolerated Dose for carcinogenicity testing. A NOAEL was st at lessthan 10
ppm due to neurobehaviora testing changes and sterna dysplasia observed in

higher dose groups

Method: OECD 451 (1981)

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: The 100 ppm exposure concentration was terminated after 20 weeks due to
debilitating neurotoxicity and mortalities, these animals were exposed to
untreated air for the remainder of the two-year sudy period. Interim sacrifice
of ten mice per sex/trestment level was performed after 6 months and 15
months. Clinical signs of neurotoxicity conssting of tremors, paralyss, gait
disturbances, and abnorma posture were noted for 100 ppm males and
femaes. Similar findings were seen for a few of the 33 ppm exposed
animas. After 3 months of exposure, neurobehaviora changes were noted
for the 10 ppm and 33 ppm groups after six months of exposure. Decreased
body weights were observed in females dosed at 33 ppm and in both sexes
dosed a 100 ppm. Exposure related histologic changes were generaly
limited to the 100 ppm animas and condgted of findings in the brain
(degeneration of the cerebrum and cerebellum), heart (degeneration and
cardiomyopathy), sternd dysplasia and either necross or metaplasia of the
olfactory epithelium. (see dso 5.7 Carcinogenicity)

Reference: NTP, 1992

(m)

Type: Subchronic neurctoxicity

Specied/strain: Rat/Unknown (135 total)

Sex: Femade[ ];Mde[ ]; MadeFemde[ ]; Nodata[ X]

Route of Administration:  Inhdaion

Exposure period: Up to six months

Frequency of treatment: 6hr/day, 5 day/week

Doses: 0, 17 33,65, 100, or 200 ppm

Control group: Yes[ ];No | ];Nodaa|[ XJ;

Concurrent no trestment [ ]; Concurrent vehicle [ ]; Higtorica [ ]

Resullts: No effects reported at 17, 33 and 65ppm (NOAEL) pardysis, lung injury and
death at 100 and 200 ppm

Method:

GLP: Yes[] No[X] ?[]

Test substance: Methyl bromide

Remarks: These studies are a secondary reference with a Klimisch score of 4
but they are widely referenced and the results are considered relevant
and conggtent.
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Reference: Irish, 1940

(n) _ .

Type: Subchronic neurotoxicity

Species/dtrain: Rabbit/New Zedand White (104 totd)

Sex: Femde[ ];Mde[ ]; Mae/Femde[ ]; Nodata[ X]

Route of Adminigration:  inhalation

Exposure period: Up to six months

Frequency of treatment:  6hr/day, 5 day/week

Doses: 0, 17 33,65, 100, or 200 ppm

Control group: Yes[ ];No[ ];Nodata[ X];
Concurrent no treatment|[ ]; Concurrent vehicle [ ]; Historica [ ]

Resullts: No effects reported at 17, (NOAEL) paraysis, lung injury and death a 33
and 65ppm 100 and 200 ppm

Method:

GLP: Yes[] No[X] ?[]

Test substance: Methyl bromide

Remarks: These studies are a secondary reference with a Klimisch score of 4
but they are widdly referenced and the results are considered relevant
and conggent.

Reference: Irish, 1940

(©)

Type: Subchronic neurotoxicity

Species/dtrain: Guines pig (98 totd)

Sex: Femde[ ];Mde[ ]; Mae/Femde[ ]; Nodata[ X]

Route of Adminigtration:  inhalation

Expaosure period: Up to six months

Frequency of treatment: 6hr/day, 5 day/week

Doses: 0, 17 33,65, 100, or 200 ppm

Control group: Yes[ ];No[ ];Nodata[ X];
Concurrent no treatment [ ]; Concurrent vehicle [ ]; Historica [ ]

Results: No effects reported at 17, 33 and 65ppm and 100 ppm (NOAEL) parayss,
lung injury and death a 200 ppm

Method:

GLP: Yes[] No[X] ?[]

Test substance: Methyl bromide

Remarks: These studies are a secondary reference with a Klimisch score of 4
but they are widdly referenced and the results are considered relevant
and conggent.

Reference; Irish, 1940

(P)

Type: Subchronic neurotoxicity

Species/dtrain: Monkey (13 totd)

Sex: Femde[ ];Mde[ ]; Mae/Femde[ ]; Nodata[ X]

Route of Adminigtration:  inhalation

Expaosure period: Up to six months

Frequency of treatment: 6hr/day, 5 day/week

Doses: 0, 17 33,65, 100, or 200 ppm

Control group: Yes[ ];No[ ];Nodaa[ XJ;
Concurrent no trestment [ ]; Concurrent vehicle [ ]; Historical [ ]

Results: No effects reported at 17, and 33 ppm limb pardyss a 65 ppm, pardysis
and convulsons a 100 ppm, pardysis lung injury and desth a 200 ppm ...

Method:

GLP: Yes[] No [X] ?[]
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Test substance: Methyl bromide

Remarks: These studies are a secondary reference with a Klimisch score of 4
but they are widely referenced and the results are considered relevant
and conggtent.

Reference; Irish, 1940

Toxicodynamics, toxicokinetics

Type: Toxicokinetics

Results: The uptake of “C-methyl bromide shows rapid first order kinetics over a
broad range of exposure concentrations.  Peak concentrations of radiolabel
were reached in the blood, liver, fat and brain within 1 hour of exposure and
generdly plateau a these concentrations during an 8 hour exposure. Highest
tissue concentrations of *C were found in the lung, adrend, kidney, liver and
nasal turbinates. Very low concentrations of *‘C were found in the spind
cord and brain. Approximately 80% of radiolabd was eliminated by 65 hour
post exposure. Tissue dimination hdf-lives varies from 1.5 to 8 hours with
the exception of the liver (33 hours). In a study with non-radiolabelled
methyl bromide, maximum concentrations of methyl bromide were reached
in the liver, fat, brain, muscle, kidney, and blood after one hour of exposure
and remained at this level through the eight hour exposure period. The
highest methyl bromide concentration was found in fat. Methyl bromide was
rgpidly diminated from these tissues with a hdf -life of about 30 minutes post
exposure and no methyl bromide was detected in any tissue at 48 hours post
exposure. The primary excretion of methyl bromide is as exhded CO..
Approximately 47% of totd “C-methyl bromide dose was excreted in
expired ar as “C-CO,; 1% of the expired radioactivity was identified as
parent methyl bromide. Urine and fecd excretion of *‘C-methyl bromide
were 22% and 2% respectively. No evidence of parent methyl bromide was
found in excreta ssmples. The “C-CO, exhaation shows a biphasic paitern
with 85% excreted with a haf-life of gpproximately four hours and the
remaining 15% with a haf life of about 11 hours. Urine and feca hdf-lives
were 10 hours and 16 hours, respectively. The initid step in the metabolism
of methyl bromide is consdered to be the release of bromine ion. Peak
concentretions of bromine in blood, kidneys and liver occurred from four to
eght hours after methyl bromide exposure with tissue half-lives of
gpproximately 5 days.

Remarks:

References: Medinky et d., 1994, 1995; Anderson et d. 1980; Gargas and Anderson,
1982; Honmaet d., 1985; Bond et d., 1985

511 EXPERIENCE WITH HUMAN EXPOSURE

@)

Resaults: The potentia routes of human exposure to methyl bromide are oral, dermd,
or inhaation. Extensive studies have shown that residues of methyl bromide
found in crops grown on fumigated soils are virtualy non-detectable. In
addition, concentrations in commodities trested post-harvest, decrease
rgpidly after required agration and are non-detectable after relatively short
period of time. Humans are not exposed to unsafe levels of methyl
bromide's metabolite in food. There is no sgnificant likelihood of ord
exposure through consumption of treated food. People living in close
proximity to fumigated fields, greenhouses or structures are protected from
the risk of dgnificant inhdaion exposure through specid notice
requirements, safety precautions, and the use of buffer zones. The potentia
for dermd or inhdation exposure is highest for applicators, and other
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personndl who are involved in - manufacturers, filling, handling or application
of methyl bromide. Strictly applied safety measure in manufacturing and
filling ingtdlations limit the potentia risk of exposure to plant personnd. In
addition, fumigator/gpplicators are protected from dermd and inhdation
exposures through adherence to strict safety procedures and the use of

protective equipment

Remarks: Tolerance levels for the metabolite of methyl bromide in treated foods have
been established by the EPA.

Reference;

O o

Subjects Fumigation workers

Route of Administration:  Inhdaion

Exposure period: Chronic

Frequency of treatment: 6 hours/day, 5 days/week
Postexposure observetion period: No data

Doses: 1-5 ppm assumed
Control group: Yes[ X];No[ ]; Nodaa][ ];
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtoricd [ ]
Results: All fumigation workers performed less well in dexterity tests and had a

higher incidence of tunnd cape syndrome than non-exposed subjects.
Although sulfuryl fluoride workers showed CNS effects including pattern
memory deficits and olfactory thresholds, methyl bromide workers did not.
Other parameters evaluated in this study were not affected by exposure to
fumigants. The authors ascribed decrements in dexterity and the increased
incidence of carpd tunnel syndrome to ergonomic stresses rather than to
exposure to fumigants.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: Study was conducted with 123 sructura  fumigation workers
predominantly exposed either to methyl bromide or sulfuryl fluoride for an
average of 1.20 and 2.85 years, respectively. A reference cohort of 120
workers had no pegticide exposure. All participants were evauated for 1)
nerve conduction velocity and amplitude, 2) vibrotactie threshold, 3)
neurobehaviord parameters  (hand-eye coordination, reaction time,
continuous peformance, symbol digit, pattern memory, serid digit
learning, and mood scaes), 4) visua acuity, 5) olfactory function, and 6)
renal function.

Reference; Cavert, 1998

© . .

Subjects: Fumigation workers (greenhouse fumigators)

Route of Administration: Inhalation

Expaosure period: Chronic

Frequency of treatment: 6 hours/day, 5 days/week
Postexposure observetion period: No data

Doses: 1-5 ppm assumed.
Control group: Yes[ X];No[ ]; Nodaal] ];
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtoricd [ ]
Results: EEGs were normal except that some workers showed a dight diffuse increase

in beta and theat activity. Affected workers, when compared to unaffected
workers, showed datitically devated bromide levels in blood (10.9 vs 8.2

mg Br/l).
Method:
GLP: Yes[] No[] ?[X]
Test substance:
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Remarks:

Reference:

@
Subjects:

Results were gathered by questionnaire (symptom incidence), by EEG, and
by agenera medica and neurological evauetion
Verberk et d., 1979

Fumigation workers (soil & structural fumigators)

Route of Adminigtration: Inhalation

Exposure period:

Chronic

Frequency of trestment: 6 hours/day, 5 days/week
Postexposure observation period: No data

Doses.
Control group:

1-5 ppm assumed.
Yes[ X];No[ ]; Nodaa| ];
Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtoricd [ ]

Results: Methyl bromide cohorts performed less well in tests of cognitive function,
reflexes, and sensory and visua performance. Results were confounded by
co-exposures to other fumigants or other chemicds, poor age-matched
controls, lack of knowledge of exposure levels, industria hygiene practices,
medication use, alcohol consumption, educational background, ethnicity, and
other factors. Particularly regarding ethnicity, the Wechder Memory Scale
test was administered in English even though the methyl bromide cohorts
were comprised of a higher proportion of Mexican Americans than the
control cohort.

Method:

GLP: Yes[] No[] ?[X]

Test substance:

Remarks: Four groups evaluated included 1) structura fumigators using methyl
bromide >80% of the time and soil fumigators using a methyl
bromide/chloropicrin combination (total n=32), 2) structurad fumigators
using sulfuryl fluoride >80% of the time (n=24), 3) fumigators using both
methyl bromide and sulfuryl fluoride (n=18), and 4) a control group of
workers in the fumigation industry but not applying fumigants (n=29).
Exposed workers had been fumigators for more than one year and engaged
in fumigation operations within 50 days of neurologica evauation.

Reference; Anger et d., 1986

(€

Subjects: Methyl bromide manufacturing workers

Route of Adminigtration: Inhdetion

Expaosure period: Chronic

Frequency of treatment: 6 hours/day, 5 days/week

Postexposure observetion period: No data

Doses:

Control group:

Results:
Method:
GLP:

Test substance:
Remarks;

Reference;

Lessthan 4 mg/m3 (<1 ppm) with occasond excursgons up to 20

mg/m3 (5-6 ppm).

Yes[ X];No[ ]; Nodaa[ J;

Concurrent no treatment [ X ]; Concurrent vehicle [ ]; Higtoricd [ ]

The incidence of symptoms was greater in methyl bromide workers
compared to controls. Bromide ion concentrdion in urine did not correlate
with symptom incidence.

Yes[] No[] ?[X]

Workers were comprised of 75 males employed from 1 to 25 years in a
methyl bromide manufacturing plant. The incidence of acute and generd
symptoms were gathered by means of a questionnaire and compared to a
group of norrexposed control (railway) workers. Methyl bromide were
monitored every six months.

Kishi et d., 1991
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Ecotoxicity
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ROBUST SUMMARY — MeBr RS1 01

Study Type: Water Solubility

Title: Determination of water solubility of methyl bromide a 25°C and
specified partid pressures of methyl bromide

Laboratory: Grest Lakes Corporation

Laboratory Study 1D#: Not specified.

Study director(s): Not specified.

Report author(s): Not specified.

Study Initiation Date: Not specified.

Study Completion Date: Not specified. Report Date: Not specified.

Remark: This report was part of aliterature search submitted to EPA as MRID# 42537801 and
represents Great Lakes Corporation data. Whether the study was conducted in house or a an
outsde andytica laboratory is not specified.

Protocol Guideline

No specific protocol guideine number was included with the report athough methodology is

described. In addition, reference is meade to “ Chemical Fate Testing Guidelines: Water Solubility,
CG-1500" (no specific reference included).

GLP Compliance
None specified. Thismay be an old report prior to GLPs.

Test Substance

| dentity: Methyl Bromide (ak.a, bromomethane — CAS# 74-83-9)

Purity: N0%

Suppliedas. Not specified; presumed as liquefied gas (under pressure) in
cylinders.

Method

Known quantities (0.15, 1.0, 1.5, and 1.8 grams) of liquid methyl bromide were introduced into air-
tight vias containing 100 ml water and alowed to come to equilibrium a 25°C for 24 hours. After
equilibrium was reached, the amount of methyl bromide in water was measured by gas
chromatography.

Results

The gpparent solubility was 1.61 gram of methyl bromide per 200 milliliters of weter or 16.1 g/L at
25°C a apartia pressure of one atmosphere. The pH and the pKa were not reported. Methyl
bromide would probably not change the pH of the ditilled delonized water used in the study from
neutral.
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Condusions
Methyl bromideis dightly soluble in water under experimenta conditions.
References

MRID# 42537801. Determination of Water Solubility of Methyl Bromide. Literature Search
Submission containing 3 Sudies. October 30, 1992.

Data Quality

The data quality from this study is considered margind. The report induded adequiate documentation
for method and results. This study reaches Klimisch leve 2.

General Remarks

Not only are water solubility vaues difficult to determine for gases like methyl kromide, they may be
of questionable vaue when airtight containers are used (at least in terms of directly cdculating
concentrations likely to be encountered in surface or ground water). Thisis because, under test
conditions usng smdl artight containers, the partia pressure of the gas above the water is extremely
high compared to environmenta conditions. This causes a backpressure that does not permit the gas
to leave the water, leaving an atificialy high concentration in the water under experimenta
conditions. Thiswould not occur in the environment because the gas above the water would diffuse
away rapidly, thereby dlowing more gasto leave the water. Water solubility is not aways determined
using airtight containers.
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ROBUST SUMMARY — MeBr RS1 02

Study Type: Water Solubility

Title: Solubility of methyl bromidein Water a 20°C.
Laboratory: Dow Chemica Co. Andytica Laboratories
Laboratory Study 1D#: 40-844

Study director(s): D. A. Mapes.

Report author(s): D. A. Mapes.

Sudy Initiation Date: Not specified.

Study Completion Date: Not specified. Report Date:  April 11, 1972

Remark: This report was part of aliterature search submitted to EPA as MRID# 42537801 and
represents Dow Chemicad Company data

Protocol Guideline

No specific protocal guiddine number was induded with the report dthough methodology is
described.

GLP Compliance
None specified. This may be an old report prior to GLPs.

Test Substance

| dettity: Methyl Bromide (ak.a, bromomethane — CASH 74-83-9)

Purity: Not specified.

Supplied as. Not specified; presumed as liquefied gas (under pressure) in cylinders.
Method

Methyl bromide gas was bubbled through water for 45 minutes at 20°C to achieve saturation. The
concentration of methyl bromide in saturated water was measured immediately by gas
chromatography (Varian 1400 with flame detector).

Results

The gpparent solubility was 1.2 grams of methyl bromide per 100 milliliters of water or 12 g/L a

20°C. The pH and the pKawere not reported. Methyl bromide would probably not change the pH of
the didtilled deionized water used in the Sudy.

Conclusions
Methyl bromideis dightly soluble in water under experimenta conditions.

Refer ences
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Mapes, D.A., 1972. Solubility of Methyl Bromide in Water a 20°C. Unpublished report from Dow
Andytica Laboratories. Report 40-844.

US EPA MRID# 42537801. Determination of Water Solubility of Methyl Bromide. Literature Search
Submission containing 3 sudies. October 30, 1992.

Data Quality

The data qudity from this sudy is considered margind. The report included adequate documentation
for method and results. This study reaches Klimisch leve 2.

General Remarks

This sudy differs from that conducted by Great Lakes Corporation in that equilibrium was reached
in openrair vids rather than artight, seded vids. Otherwise, the partid pressure of methyl bromide
gas above the water would have been greater in this study, leading to higher concentrationsin the
water. Interestingly, this Dow study followed the concentration of methyl bromide in weter over the
course of 7 hours when the vid's were open to air. The concentration in the water dropped only to
0.6 ¢/100 ml, indicating dow trandfer from weter to air.
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ROBUST SUMMARY — MeBr RS1 03

Study Type: Solubility in Organic Solvents

Title: Determination of Methyl Bromide Solubility in Petroleum-Based
Solvents.

Laboratory: WIL Research Laboratories, Inc.

Laboratory Study 1D#: WIL-49012

Study director(s): Loren W. Severs, M.S.

Report author(s): Loren W. Severs, M.S.

Study Initiation Date: March 7, 1994.

Study Completion Date: June 2, 1994 Report Date:  April 11, 1972

Remark: This report was part of aliterature submisson (MRID#43257101).

Protocol Guideline

US EPA FIFRA Pesticide Assessment Guiddines, Subdivison D, October 1982, Section 63-8 and
40 CFR, 158.190.

GLP Compliance

The report contains a statement page indicating that the study was conducted according to “Good
Laboratory Practice Regulations’ (no specific references), which was signed by Deborah L. Little,
manager of WIL Quality Assurance. Dates of study/data inspection were included.

Test Substance

| dentity: Methyl Bromide (ak.a., bromomethane — CAS# 74-83-9)
Purity: 99.5% +.
Supplied as. Presumed as liquefied gas (under pressure) in cylinders. Supplier: Aldrich

Chemicd Co., Lot number 00122DZ.
M ethod

Methyl bromide gas was bubbled through K -1 Kerosene and Shell SOL 340HT for 5 minutes to
achieve supersaturation. The time required to reach supersaturation was determined by weighing the
solutions at severd time points. Solutions were alowed to off-gas to saturation, which took no more
than one hour (again, weights were determined at severd time points).

Solubility was determined in two ways by weight and by gas chromatographic anadysis. By
weighing the saturated solution and subtracting the tared weight of the container and solvert,
methyl bromide solubility was determined.

Solubility was dso determined using gas chromatogragphy where dilutions of both ssturated
solutions were made in acetone. These were injected into a Hewlett-Packard 5890 gas
chromatograph equipped with at flame ionization detector (7673A Autosampler).
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Results

Using the weight method, methyl bromide was determined to have a solubility in kerosene of 22.81
gramsg’200 ml (£ 1.7 SD.) a 23°C. In Shell SOL 340HT, methyl bromide solubility was 23.95
grang/100 ml (x 0.99 SD.) a 20°C.

By gas chromatography, methyl bromide was determined to have asolubility in kerosene of 22.48
gramsg/100 ml (£ 1.9 SD.) a 23°C. In Shell SOL 340HT, methyl bromide solubility was 25.17
gramg/100 ml (£ 0.99 SD.) a 20°C.

Conclusions
Methyl bromide is soluble in K-1 Kerosene and Shell 340HT. Whether determined by weight or GC
andyss, the solubility values of methyl bromide in K-1 kerosene or Shell SOL 340HT agreed well.

No explanation was given as to why solubilities were determined a two different temperatures for
the two different solvents.

References

Severes, L. W., 1994. Determination of Methyl Bromide Solubility in Petroleum-Based Solvents.
Unpublished report from WIL Research Laboratories. WIL-49012.

US EPA MRID# 43257101.
Data Quality

The data qudity from this study is congidered high. The report included adequate documentation for
method and results. This study reaches Klimisch leve 1.

General Remarks

This study was conducted in containers that were open to air. In artight containers, methyl bromide
may have been more soluble since a high partia pressure of methyl bromide would have built-up over
the surface of the solvent. Although not necessarily representative of the natural environment, the
|atter experimenta conditions might have resulted in higher solubility vaues.
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ROBUST SUMMARY — MeBr RS1 04

Study Type: Octanol/Water Partition Coefficient Deter mination
Title: Methyl Bromide— Octanol/Weter Partition Coefficient.
Laboratory: Bolsa Research Associates, Inc.

Laboratory Study 1D#: BR 172:90

Study director(s): Steven R. Secara

Report author(s): Steven R. Secara

Study Initiation Date: Not specified.

Study Completion Date: Augudt 23, 1990 Report Date: Augudt 23, 1990

Remark: This report was part of aliterature submisson (MRID#42541301).

Protocol Guideline

40 CFR, 796.1550 and Cdlifornia Notice 87-6.

GLP Compliance

The report contains a statement page indicating that the study “ Does not meet the requirements of

40 CFR Part 160" because it was not GL P audited by laboratory QA unit personnel and becauseiit
was designed to meet Cdlifornia data requirements.

Test Substance

| dettity: Methyl Bromide (ak.a., bromomethane— CASH# 74-83-9)
Purity: “100% pure’
Supplied as. Presumed as liquefied gas (under pressure) in cylinders. Supplier:

Tricd Inc., No Lot number provided.

M ethod

Methyl bromide gas was bubbled through chilled, water-saturated octanol for an unspecified period
of time to obtain a stock solution. The concentration was not determined. Two sequentid 10-fold
dilutions of this solution were made and known volumes of these solutions were mixed with known
volumes of octanol-saturated water in seded vids. This step was conducted in triplicate. The vids
were agitated at 25°C for 1 hour to achieve equilibrium. Both phases were then subjected to GC
andyss (eech vid intriplicate), using a gas chromatograph equipped with a mass-sel ective detector
(sdective ion monitoring mode). The log of the ratio in the octanol phase divided by thet in the
agueous phase was determined to be the log octanol water partition coefficient.

Results

The log Kow for methyl bromide was determined to be 1.94 + 0.31. The log Kow of the three vid
replicates ranged from 1.61 to 2.20.
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Conclusions

Although determination of the log Koy for a gas is somewhat problematic, this study was able to
edablish a reproducible vadue within an adequate varigbility range. Methyl bromide does not have a
high Ko and conseguently would not tend to bicaccumulate.

References

Secara, SR., 1990. Methyl Bromide — Octanol/Water Partition Coefficient. Unpublished report
from Bolsa Research Asociates, Inc. BR 172:90.

US EPA MRID# 42541301
Data Quality

The data qudity from this study is considered acceptable. The report included adequate
documentation for method and results. This study reeches Klimisch leve 2.

General Remarks

Under the conditions of this experiment, thelog Kow determined for methyl bromide does not
indicate a high propensity for bioaccumulation.
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ROBUST SUMMARY — MeBr RS1 05

Study Type: Corrosivity to inert materials

Title: Methyl Bromide Formulation Corroson Studies

Laboratory: Great Lakes Chemicd Corporation

Laboratory Study 1D#: MBIP-19.0CORROSGLC

Study director(s): Preston E. Spires

Report author(s): Preston E. Spires and Richard K. Coffey

Study Initiation Date: March 1, 1993

Study Completion Date: Augud 1, 1993 Report Date: August 1, 1993

Remark: This report was part of aliterature submisson (MRID#42933201).

Protocol Guideline

ASTM Method G31-72 and EPA guiddine 63-20 are referenced. A protocol isincluded in the sudy
report, asisareprint of ASTM method G31-72 which is entitled “Laboratory Immersion Corrosion
Tegting of Metas”

GLP Compliance

The report contains a atement page, Sgned by the study director, indicating thet this sudy was
conducted in compliance with EPA FIFRA Good Laboratory Practices Standards (CFR Part 160; 50
FR 34052, August 17, 1989).

Test Substance

| dentity: Methyl Bromide (ak.a., bromomethane — CAS# 74-83-9)

Purity: 99.9% for pure methyl bromide; other mixtures containing primarily methyl
bromide but dso 2.1-2.3% and 33% chloropicrin were aso tested.

Suppliedas. Presumed as liquefied gas (under pressure) in cylinders. Supplier: Grest

Lakes Chemicd, Lot numbers S39, S3I, and S3P (for pure methyl bromide),
65, AR, and A2 (for methyl bromide with 2.1-2.3% chloropicrin), S6T,

S6S, and BU (for methyl bromide with 33% chloropicrin).
Method

The corrosve effect of methyl bromide liquid (and 2 formulations containing 2 different
concentrations of chloropicrin) upon 1018 mild sted “coupons’ was evauated by exposing the
coupons to the methyl bromide for 168 hours a 37°C under pressure. Coupons (in triplicate) were
exposed by 1) immerson under the liquid methyl bromide sample (“liquid sample), 2) suspension a
the interface between the liquid and headspace gas (*interface sample’), and 3) suspenson above
theliquid in the heedspace gas (“vapor sample’). The weight difference before and after exposure
was used to caculate the rate of corrogvity, which was defined in “mils’ per year.
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Results

Therate of corrosivity was not much greeter than that for the blank coupon that underwent only
cleaning preparation. Whether immersed, suspended at the interface, or aove in the vapor,
corrosion was sSmilar for dl three methyl bromide preparations. The presence of chloropicrin
increased the rate of corroson dightly. Corrosivity was 0.07, 0.20, and 1.0 mils per year for pure
methyl bromide, MeBr with 2.1-2.3% chloropicrin, and MeBr with 33% chloropicrin, respectively.

Conclusions

All three samples of methyl bromide showed low rates of corrosivity toward 1018 mild sted,
including the two containing chloropicrin up to 33%. The authors concluded that 1018 mild sted
was an appropriate materid for containing methyl bromide for dl preparaions tested.

Refer ences

Spires, P.E., Coffey, R.K., 1993. Methyl Bromide Formulation Corroson Studies, Find Report.
Unpublished report from Gresat Lakes Chemica Corporation, MBIP-19.0CORROSGLC. US EPA
MRID# 42933201.

ASTM Desgnation: G 31-72 (Regpproved 1985). Standard Practice for Laboratory Immersion
Corroson Tedting of Metds.

Data Quality

The data qudity from this study is conddered acceptable. The report included adequete
documentation for method and results. This study reaches Klimisch leve 1.

General Remarks

Under the conditions of this study, methyl bromide shows alow degree of corrosvity toward mild
sted.
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ROBUST SUMMARY — MeBr RS3 01 (Ecotoxicity)

Study Type: Acute Toxicity in Daphnia

Title: Methyl Bromide: A 48-Hour Static Acute Toxicity Test with the
Cladoceran (Daphnia magna), Find Report

Laboratory: Wildlife Internationd Ltd.

Laboratory Study ID#: 204A -102B

Study director(s): Kurt R. Drottar

Report author(s): Drottar, K.R., Swigert, J.P.

Study Initiation Date:
Study Completion Date:

June 29, 1993
Jy 31,1993 Report Date:  September 16, 1993
Protocol Guideline

Series 72-2 (FIFRA Guideline, Subdivison E). Study was conducted in accordance with EPA
Pedticide Assessment Guiddines, Subdivison E Hazard Evaudtion: Wildlife and Aquatic
Organisms (EPA 540/9-82-024, 1982). Other references used to generate the protocol included US
EPA “ Standard Evauation procedures, Acute Toxicity Test for Freshwater Invertebrates’
(EPA540/9-85-005) and ASTM “Standard Practice for Conducting Acute Toxicity Testswith
Fishes, Macroinvertebrates and Amphibians’ (ASTM E 729-88).

GLP Compliance

According to a satement that is part of the sudy report, sgned by the Study Director, this study

was conducted in accordance with Good Laboratory Practices (40 CFR Part 160, EPA/FIFRA Good
Laboratory Practice Regulations and OECD, |SBN 92-84-12367-9, Paris 1982). Study was

observed and audited by laboratory Quality Assurance personndl.

Test Substance

| dentity: Methyl Bromide (ak.a, bromomethane — CAS# 74-83-9)

Purity: 99.87%

Suppliedas. Liquefied gas (under pressure) in five 10-pound cylinders, Lot 6RL4, from
Great Lakes Chemica Corporation.

Study Design

Daphnia were exposed to methyl bromide in water for 48 hoursin a gatic system to determine
toxicity and/or lethdity. Toxicity was determined by immobilization and expressed asthe “ EC50”
(effective concentration causing immohilization of half the Dgphnia). Based on a prior dose range-
finding test, Daphnia were exposed to the following concentrations. Daphnia were exposed to each
concentration in 4 replicates (5 Dgphnia per replicate) with atotal of 20 Dagphnia per concentration
level.

Group Methyl Bromide Methyl Bromide No/Concentration
Concentration Concentration
(mg/L) Target (mglL)
(Nomind) Actua (Measured)*
Negative Control 0 0 20
1 1.3 12 20
2 2.2 2.2 20
3 3.6 35 20
4 6.0 5.8 2
5 10 9.8 2
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* No slandard deviation provided.
Test subjects (Joecies, drain & sex):

Route of administration:

# Exposure levels (# d Groups):

Contral group(s):
Exposure duration:
Exposure regimen:
Post-exposure duration:
# Animas/sex/dose:

Other Study Parameters

Age a dat of sudy:
Assgnment to groups.

Exposure chamber description:

Chamber volume:
Chamber water flow rate:
Chamber temperature:
Dissolved oxygen:

Water pH:

Water hardness:

Water conductivity:
Exposure solutions:

Andyticd monitoring:

Light cycle
Food:

Toxicity Endpoints Monitored

Clinicd 9gns
Mortdlity:

Statistical Methods

Daphnia magna from in-house cultures
Respiration, whole-body.

Six (including an water-only control group).
Water-only (Omg/L).

48 hours.

24 hours/day for 2 consecutive days.

None.

20/concentration (4 replicates x 5 dgphnidsreplicate).

Neonates (less than 24 hrs old).

Randomized basis (progeny from at least three adults per test
concentration).

Sedled plastic serum bottlesfilled with water and having no
headspace.

125ml.

Not gpplicable (Setic exposures).

20+ 1°C.

>60% (8.0 - 8.8 mg/L).

85— 86.

140 - 186 mg/L as CaCQOs.

340 pmohms/cm.

Prepared by injecting a known volume of methyl bromide gas
through a septum into the chamber containing the test water.
Sampled a 0 and 48 hours using a gas chromatograph
equipped with a flame ionization detector. Two ml of test
water containing methyl bromide was removed by volumetric
syringe and introduced to autosampler vidsfor immediate
andyss.

16 hrslight; 8 hrs dark.

Not fed during exposure.

Monitored at 2, 24, and 48 hours. Signs were limited to a
diagnods of immohbilization.
Monitored & 2, 24, and 48 hours.

Probit anadlysis using the binomia method of Thompson (1947) to caculate EC50s and L C50s with
95% confidence limits a 24 and 48 hours.
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Results

Clinicd ggns: No immobilization was apparent at the low -exposure concentration of 1.2 mg/L &t
any time point. After 24 hours, no immobilization was apparent a the next two higher exposure
levels of 2.2 and 3.5 mg/L. Immobilization was gpparent after 24 hoursin about haf the dgphnia
exposed to 5.8 mg/L and in dll the daphniaa 9.8 mg/L. These incidences roughly corresponded to
theincidence of mortdity. A methyl bromide concentration of 2.2 mg/L for 48 hours caused
immobilization in 2 of 20 dgphnids and concentrations higher than this causad immobilization or
desth in dl subjects. 48-hr Immobilization NOAEL = 1.2 mg/L. Immobilization LOAEL = 2.2
mg/L.

Morbidity/mortaity: No mortality was gpparent at the low -exposure concentration of 1.2 mg/L at
any time point. At 24 hours, no mortdity was goparent a the next two higher exposure levels of 2.2
and 3.5 mg/L; however, one daphnid was dead after 48 hoursin the 2.2 mg/L group and dl
daphnids were dead after 48 hours exposureto 3.5 mg/L. At 5.8 mg/L, mortdity was 75% after 24
hours and 100% after 48 hours. At 9.8 mg/L, al daphnids were deed by 24 hours. Mortality
NOAEL = 1.2 mg/L . Mortality LOAEL = 2.2 mg/L.

Conclusions

The 48-hour EC50 vaue for Daphnia magna exposed to methyl bromide was 2.6 mg/L (2.2 mg/L <
95% Confidence Limit < 3.5 mg/L). The 48-hour NOAEL for either immobilization or mortaity
was 1.2 mg/L. The 48-hour LOAEL for either immobilization or mortality was 2.2 mg/L.

References

Drottar, K.R., Swigert, JP., 1993. Methyl Bromide: A 48-Hour Static Acute Toxicity Test with the
Cladoceran (Daphnia magna), Find Report. Unpublished report from Wildlife Internationd, Ltd.
Project No. 264A-102B.

Thompson, W.R., 1947. Bacteriological ReviewsVal. II, No. 2:115-145,

Data Quality

The data qudity from this study is considered high. The report included comprehensive

documentation for method and results. The conducting laboratory is reputable. This study reaches
Klimischlevd 1.

General Remarks

The 48-hour EC50 was 2.6 mg/L.
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ROBUST SUMMARY — MeBr RS3 02 (Ecotoxicity)

Study Type: Acute Toxicity in Rainbow Trout

Title: Methyl Bromide: A 96-Hour Static Acute Toxicity Test with the
Rainbow Trout (Oncor hynchus mykiss), Find Report

Laboratory: Wildlife Internationa Ltd.

Laboratory Study 1D#: 204A -106A

Study director(s): Kurt R. Drottar

Report author(s): Drottar, K.R., Swigert, J.P.

Study Initiation Date: September 17, 1993

Study Completion Date: December 16, 1993  Report Date:  December 16, 1993

Protocol Guideline

Series 72-2 (FIFRA Guideline, Subdivision E). Study was conducted in accordance with EPA
Pegticide Assessment Guiddines, Subdivison E Hazard Evduation: Wildlife and Aquatic
Organisms (EPA 540/9-8-024, 1982). Other references used to generate the protocol included US
EPA “ Standard Evauation procedures, Acute Toxicity Test for Freshwater Fish” (EPA540/9-85-
006) and ASTM “Standard Practice for Conducting Acute Toxicity Tests with Fishes,
Meacroinvertebrates and Amphibians’ (ASTM E 729-88).

GLP Compliance
According to a latement thet is part of the study report, sgned by the Study Director, this study
was conducted in accordance with Good Laboratory Practices (40 CFR Part 160, EPA/FIFRA Good

Laboratory Practice Regulations and OECD, ISBN 92-84-12367-9, Paris 1982). This study was
observed and audited by laboratory Quality Assurance personndl.

Test Substance

| dentity: Methyl Bromide (ak.a, bromomethane — CAS# 74-83-9)
Purity: 99.87%
Supplied as. Liquefied gas (under presaure) in five 10-pound cylinders, Lot 6RL4, from

Great Lakes Chemica Corporation.
Study Design

Juvenile rainbow trout were exposed to methyl bromide in water for 96 hoursin agtatic systemto
determine toxicity and/or lethdity. Toxicity was determined by a diagnoss of 1) lethargy, 2)
discoloration, 3) lass of equilibrium, or 4) lying on Sde with only gill movement. Trout were
exposad to the concentrations shown in the table below in 4 replicates (5 trout per replicate) with a
tota of 20 trout per concentration. Toxicity and mortaity were recorded at 14, 24, 48, 72, and 96
hours.
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Group Methyl Bromide Methyl Bromide No/Concentration
Concentration Concentration
(mg/L) Target (mglL)
(Nomind) Actua (Measured)*
Negative Control 0 0 20
1 1.0 13 20
2 17 1.9 20
3 29 29 20
4 4.8 4.6 20
5 8.0 77 20

* No gandard deviation provided.

Test subjects (Joecies, drain & sex):

Route of administration:

# Exposure leves (# of Groups):
Contral group(s):

Exposure duration:

Interim obsarvation periods:
Exposure regimen:
Post-exposure duration:

# Animas/sex/dose:

Other Study Parameters

Age a gart of sudy:

Average length (contral group):
Average weight (control group):
Acclimation period:
Assgnment to groups.
Exposure chamber description:

Averageloading rate:
Chamber volume:
Chamber water flow rate:
Chamber temperature:
Disolved oxygen:

Water pH:

Weater hardness.

Water conductivity:
Exposure solutions:

Andyticd monitoring:

Rainbow trout (Mt. Lassen Trout Farm, Red Bluff, CA).
Respiration, whole-body.

Six (including awater-only control group).

Water-only (Omg/L).

96 hours.

14, 24, 48 and 72 hours.

24 hours/day for 4 consecutive days.

None.

20/concentration (4 replicates x 5 trout/replicate).

Juveniles

23 mm (ranging from 21 to 24 mm).

0.13 gffish (ranging from 0.10 to 0.16 grams).

~53 hours prior to test initiation.

Randomized basis.

Seded plagtic serum bottlesfilled with water and having no
headspace.

0.16 gram fish per liter of water.

Approximetdy 4 liters.

Not gpplicable (stetic exposures).

12+ 1°C.

>60% (8.0 - 8.8 mg/L).

83.

136 as CaCOs.

333 pmohms/cm.

Prepared by injecting aknown volume of methyl bromide gas
through a ssptum into the chamber containing the test water.
Sampled & 0 and 96 hours using a gas chromatograph
equipped with aflane ionization detector. Two ml of test
water containing methyl bromide was removed by volumetric
syringe and introduced to autosampler vids for immediate
andyss.

Light cycle 16 hrslight; 8 hrsdark.
Food: Not fed during acclimation or exposure periods.
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Toxicity Endpoints Monitor ed

Clinicd sgns Monitored at 14, 24, 48, 72 and 96 hours. Sgnsinduded 1)
lethargy, 2) discoloration, 3) loss of equilibrium, or 4) lying
on sde with only gill movement.

Mortdlity: Monitored a 14, 24, 48, 72 and 96 hours.

Statistical M ethods
Probit analysis usng the binomid method of Stephan (1977) to caculate LC50s with 95%
confidence limitsa 48, 72, and 96 hours

Results

Clinical Sgns No sgns of toxicity were apparent at the two lowest exposure concentrations of 1.3
and 1.9 mg/L a any time point. For the mid-exposure group (2.9 mg/L), some toxicity occurred that
induded lethargy and discoloration in alow percentage of the fish (4 of 20) at 48 hours thet

increased in severity and frequency with time and dso indluded loss of equilibrium in some subjects
by the end of the exposure period. (No mortality occurred a this exposure level). At the next dose
level of 4.6 mg/L, adverse signs aso began to occur a 48 hours and were Smilar in nature but were
more severe and occurred in more subjects. At the highest concentration of 7.7 mg/L, adverse signs
began to occur after only 24 hours and quickly wereletha (see below). Clinical sgnsNOAEL =1.9
mg/L. Clinical signsLOAEL =29 mg/L.

Morbidity/mortdity: No mortaity occurred at the three lowest expasure concentrations of 1.3, 1.9,
and 29 mg/L. In the 4.6 mg/L group, two of 20 trout were deed ter 48 hours, 7 were deed after 72
hours, and 17 after 96 hours. At the highest exposure concentration of 7.7 mg/L, mortdity was 10%
(2 of 20) after 24 hours and 100% after 48 hours. Mortaity NOAEL =29 mg/L. Mortdity LOAEL
=4.6 mg/L.

Conclusions

The LC50 vdues for trout exposed to methyl bromide at various time points are listed below.

MeBr Conc. Lower 95% Upper 95%
(mglL) Confidence Limit Confidence Limit
24-hr LC50 >7.7 N/A N/A
48-hr LC50 5.6 46 7.7
72-hr LC50 5.0 29 7.7
96-hr LC50 3.9 29 4.6

The Mortdity NOAEL is2.9 mg/L. Theclinical SsgnsNOAEL is1.9.

References

Drottar, K.R., Swigert, JP., 1993. Methyl Bromide: A 96-Hour Static Acute Toxicity Test with the
Rainbow Trout (Oncorhynchus mykiss), Find Report. Unpublished repart from Wildlife
Internationd, Ltd. Project No. 264A -105A.

Stephan, C.E., 1977. Methods for Caculating an LC50, Pages 65-81 in “ Aquatic Toxicology and
Hazard Evauaions,” American Society for Test and Materids. Publication Number STP 634.
Philaddphia, PA.
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Data Quality
The data qudity from this study is considered high. The report included comprehensive

documentation for method and results. The conducting laboratory is reputable. This study reaches
Klimischlevd 1.

General Remarks

The 96-hour LC50 of methyl bromide in rainbow trout was3.9 mg/L.
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ROBUST SUMMARY — MeBr RS3 03

Study Type: Acute Toxicity in Quail

Title: Methyl Bromide: An Acute Ord Toxicity Study with the Northern
Bobwhite.

Laboratory: Wildlife Internationa Ltd.

Laboratory Study |D#: 204A -110

Study director(s): Susan M. Campbell

Report author(s): Campbdl, SM., Beavers, JB.

Study Initiation Date: November 9, 1993

Study Completion Date: January 12, 1994 Report Date: January 12, 194

Protocol Guideline

Series 71-1 (FIFRA Guideine, Subdivison E). Study was conducted in accordance with EPA
Pesticide Assessment Guiddines, Subdivison E Hazard Evauation: Wildlife and Aquetic
Organisms (EPA 540/9-8-024, 1982).

GLP Compliance

According to a tatement that is part of the study report, Signed by the Study Director, this study

was conducted in accordance with Good Laboratory Practices (40 CFR Part 160, EPA/FIFRA Good
Laboratory Practice Regulations, OECD, |SBN 92-84-12367-9, Paris 1982, and Japan’s MAFF, 59
NohSan, Natification No. 3850, Agricultura Production Bureau, 1984). Different phases of this

Study were observed and audited by laboratory Quaity Assurance personndl.

Test Substance

| dentity: Methyl Bromide (ak.a., bromomethane — CAS# 74-83-9)
Purity: 99.87%
Supplied as. Liquefied gas (under pressure) in five 10-pound cylinders, Lot 6RL4, from

Greet Lakes Chemica Corporation.
Study Design

Y oung, fasted bobwhite were gavaged with single doses of methyl bromide dissolved in peanut ail
and observed thereafter for up to 14 days. During the observation period, subjects were monitored
twice daily for 9gns of toxicity and mortaity. Bobwhite were exposad to the doses shown in the
table below in groups of 5 per sex. Food consumption was recorded for days 0-3, 47, and 8-14.

Group Methyl Bromide Methyl Bromide No/Sex/Dose
DoseNomind DoseActua
(mgkg) (mgkg)
Negative Control 0 0 5
1 313 20.9 5
2 62.5 I&) 5
3 125 108 5
4 250 170 5
5 500 460 5
6 1,000 960 5
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* No slandard deviation provided.

Test subjects (species, Srain & seX):

Route of administration:

# Exposure leves (# of Groups):
Contral group(s):

Exposure duration:

Obsarvation intervas.
Post-exposure duration:

# Animag/sex/dose:

Other Study Parameters

Age a dart of sudy:
Body weight:
Acclimation period:
Assgnment to groups:
Dosage solutions.

Andyticd monitoring:

Housng:
Temperature:
Humidity:
Light cycle
Food:

Toxicity Endpoints Monitor ed
Body weights.

Food consumption:

Clinicd 9gns

Mortdity:

Statistical Methods

Northern Bobwhite (Colinus virginianus) from Top Hight
Quall Farm, Belvidere, NJ).

Ord (gavage).

Seven (induding an peantit ail-only control group).

Peanut ail-only (0 mgkg).

Sngle ord dose by gavage.

Twice dally for 14 days pos-exposure.

Upto 14 days.

5/sex/dose.

21 weeks.

16810 218 grams & tedt initiation.

Three weeks.

Not specified.

Liquid methyl bromide was dissolved in peanut oil to
concentrations that would ddliver the desred dosein avolume
of gpproximately 6 mi/kg.

Dosing solutions were andyzed using a gas chromatograph
equipped with aflame ionization detector. These
measurements determined actua dosages.

Galvanized wire pens (78 x 51 with roofs20 — 25 cm high).
18.2°C +1.2°C.

45% + 14%.

Reported to be 8 hrslight per day.

Grain-based game bird ration (details specified in report).

Measured immediately prior to dosing, and by group on days
3, 7,and 14

Measured by group over days0-3, 47, and 814.

Monitored twice dally.

Monitored twice dally.

Probit andys's, using the binomid method of Stephan (1977), was employed to calculate LC50s

with 95% confidence limits.

Results

Body weights: Body weights were reduced in the lowest dose group (31.3 mg/kg). Thisweight loss
was dight in maes and more marked in femaes. Both sexes showed weight loss &t the next dose
level of 62.5 mg/kg. Mortdity was too greet to assess the affect on body weightsin the higher dose
groups. Body weight NOAEL not established. Body weight LOAEL = 31.3 mg/kg.

Food consumption: Food consumption was reduced in femaes from the 31.3 mg/kg test group.
Food consumption NOAEL not established. Food consumption LOAEL = 31.3 mg/kg.
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Clinicl 9gns: No Sgns of toxicity were gpparent in the peanut oil control group. Subjects from all
methyl bromide dose groups exhibited dinica Sgns of toxicity. These Sgnsinduded: “loss of
coordination, lower limb weekness, a ruffled gppearance, hyperexcitability, reduced resction to
externd gtimuli (sound and movement), depression, prodrate posiure, loss of righting reflex, wing
droop, lethargy, and shdlow and rapid respiration.” Signs began to appear within minutes at the two
higher doses and within hours at the lower doses. In surviving subjects, sgns usudly disappeared

by day 7 post-dosing. Clinica signs NOAEL not established. Clinica sgns LOAEL = 31.3 mg/kg.

Morbidity/mortaity: No degths occurred in the peanut oil control group or in the lowest dose group
of 31.3 mg/kg. 30% mortality occurred a 62.5 mg/kg and mortality was 100% at dl higher dose
levels (i.e., 125, 20, 500, and 1,000 mg/kg). When it occurred, mortaity usudly took place within
hours (especidly at the higher dose levels) and dmogt dways within the first 24 hours after dosing.
Mortdity NOAEL = 31.3 mg/kg. Mortdity LOAEL = 62.5 mg/kg.

Conclusions

The ora LD50 vaues for Northern Bobwhite dosed with methyl bromide was found to be 73 mg/kg
with 95% confidence limits of 62.5 and 125 mg/kg. The mortaity NOAEL is 31.3 mg/kg and the
mortality LOAEL is 62.5 mg/kg. No NOAEL for clinical signs was estaldished since they were
obsarved in the lowest dose group.

Refer ences

Campbdl, S. M., Beavers, JB., 1994. Methyl Bromide: An Acute Ord Toxicity Study with the
Northern Bobwhite. Unpublished report from Wildlife Internationd, Ltd. Project No. 264A-110.

Stephan, C.E., 1977. Methods for Caculating an LC50, Pages 65-81 in “ Aquetic Toxicology and
Hazard Evauations,” American Society for Test and Materids. Publication Number STP 634.
Philadelphia, PA.

Data Quality

The data qudity from this Sudy is consdered high. The report included comprehensve
documentation for method and results. The conducting laboratory is reputable. This study reaches
Klimischlevd 1.

General Remarks

An LD50 of 73 mg/kg is congdered to be in the toxic range.
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ROBUST SUMMARY — MeBr RS3 05 (Ecotoxicity)

Study Type: Toxicity to Aquatic Plants, e.g., Algae

Title: Hydrobiological Toxicologicd Program with Methyl Bromide

Laboratory: Nationd Inditute of Public Hedlth , Bilthoven- The Netherlands

Laboratory Study ID#: Not given

Study director(s): Not given

Report author(s): Canton, JH., Wegman, R.C.C., MathijssenSpickman, E.A.M. and
Wammes, JY.

Study Initiation Date: Not given

Study Completion Date: Not Given Report Date: Augudt, 1930

Protocol Guideline

Concept-gtandards NEN 6501, 6502, 6504 and 6506 (1 to 4) of Dutch Indtitute of Normdization
GL P Compliance

Not known but likely not compliant with Good Laboratory Practices Regulations.

Test Substance

| derttity: Methyl Bromide (ak.a., bromomethane — CA Sk 74-83-9
Purity: >99.9%

Suppliedas. Unknown but received from Britisch Drug House

Study Design

Chlorella pyrenoidosa and Scenedesmus quadricauda were exposed to methyl bromide in water for
48 hours in a closed, gatic system. Toxicity was determined by evauation of inhibition of cdl

growth. Cdl growth was determined by counting the number of cellsmL using a Coulter counter

with gperture 4, attenuation 0.5, tube 70 micron for Chlorella and gperature 16, attenuation 1, tube

100 micron for Scenedesmus.

Test pecies, rain: Chlorella pyrenoidosa and Scenedesmus quadricauda.
Route of administration: Additionto K ; medium.

# Exposure leves (# of Groups): Not given.

Control group(s): K1 medium

Exposure duration: 48 hours.

Exposure regimen: 24 hourg/day for 2 consecutive days.

Post-exposure duration: None.

Organisms/dose: 10* cellg/mL

Other Study Parameters

Age a dat of sudy: Not goplicable.
Assgnment to groups. Not gpplicable
Exposure chamber description: Enclosed chambers.
Chamber volume: 300 ml.
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Chamber water flow rate: Not applicable (static exposures).

Chamber temperature: 24+ 1°C.

Dissolved oxygen:

Water pH: 1.7

Weater hardness. 54.05 mg/L CaCO3

Water conductivity: Not given

Exposure solutions: Not given

Andyticad monitoring: Sampled a 0 and 48 hours from highest and lowest

concentration. Analyss was performed by agas
chromatographic method. Correction factor derived from
these measurements applied to nomina concentrations to
determine “corrected” concentration

Light cycle Continuous (>5000 lux)

Food: Not applicable.

Toxicity Endpoints Monitored

Toxicity Endpoint: Growth inhibition monitored a 24 and 48 hours.
Statistical M ethods

Not given

Results

Methyl bromide caused a concentration dependent inhibition of dgd growth.

Conclusions

The 24-hour and 48-hour EC50 valuesfor Chlorella pyrenoidosa were 2.1t0 6.7 mg/L and 5.0
mg/L, respectively, when corrected for andytical measurements performed on the highest and
lowest concentrations. Similarly, the 24-hour and 48-hour EC50 vauesfor Scenedesmus
guadricaudawere 2.2 mg/L and 3.2 mg/L, respectively, when andytica correction was made.

References

Canton, JH., Wegman, R.C.C., Mathijssen Spickman, E.A.M. and Wammes, J.Y .,
(1980). Hydrobiologica toxicologica research with methyl bromide. Nationd
Indtititute of Public Hedlth and Environmenta Hygiene, Report No. 105/80

Data Quality

The report was trandated from the origind report that was written in Dutch and contains minimal
data

General Remarks

The EC50 vaues for methyl bromide in agae were >2 mg/L.
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ROBUST SUMMARY — MeBr R4 01

Study Type: Acute Oral Toxicity (Rat Oral L D50)

Title: Acute Ord Toxicity Comparison of Microencapsulated Methyl
Bromide and Liquid Methyl Bromide in Albino Rats

Laboratory: WIL Research Laboratories, Inc.

Laboratory Study 1D#: WIL-49011

Study director(s): Gay R. Kiplinger

Report author(s): Gary R. Kiplinger

Study Initiation Date: March 2, 1994

Study Completion Date: September 22,1994  Report Date: September 22, 1994

Protocol Guideline

81-1 (EPA FIFRA Pedticide Assessment Guiddines, Subdivison F; Hazard Evauation: Human and
Domestic Animdss, Section 81-1) and the TSCA Hedlth Effects Test Guiddines, 40 CFR 798.1175.

GLP Compliance

According to a tatement thet is part of the study report, signed by the Study Director, this study

was conducted in accordance with EPA Good Laboratory Practices (Parts 160 and 792 of 40 CFR).
A second page in the report lists the data ingpected and dates of ingpection, which is sgned by the
manager of the laboratory Quality Assurance Unit.

Test Substance

| denttity: Methyl Bromide (ak.a, bromomethane — CAS# 74-83-9)

Purity: 1) Asliquefied gas 99.5%
2) As microencgpsulated form: 6.10%

Supplied as: 1) Liquified gas (under pressure) in cylinders, Lot 00122DZ, from Aldrich
Chemical Co. (Milwaukee, WI).
2) Microencapsulated methyl bromide (white powder), Lot 9234-45-A,
Pharmaco: LSR, Inc. (East Millstone, NJ).

Adminigered as. Dilution of ther formin corn oil vehicle.

Phase 1 Study Design (“ Reconfirmation” Study)

Group Methyl Bromide Methyl Bromide No/Sex/Concentr
Dose (mg/kg) Dose (mg/kg) aion
(Nominal) (Actud)
Negative Control 0 0 5
Low (liquid MeBr) ) ) 5
Mid (liquid MeBr) 120 120 5
High (liquid MeBr) 160 160 5
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Phase 2 Main Study Design (“ Comparison” Study)

Test subjects (oecies, drain & sex):

Route of administration:

# Exposure leves (# of Groups):
Control group(s):

Exposure duration:

Exposure regimen:
Post-exposure duration:

# Animas/sex/dose;

Termind sacrifice:

Interim sacrifice intervals:

Other Study Parameters

Age at receipt:

Acclimation period:

Age a dart of study:

Average weight at dart of study:
Assgnment to groups.

Housing:

Inhalation chamber description:
Inhdation chamber volume:
Chamber air flow rate:

Chamber temperature & humidity:

Chamber atmosphere generation:
Chamber atmosphere monitoring:

Light cycdle
Temperature;
Humidity:
Food:

Access to food:

Access to water:

Group Methyl Bromide Methyl Bromide No/Sex/Concentr
Dose (mg/kg) Dose (mg/kg) aion
(Nomindl) (Actud)
Negative Control 0 0 5
Low (liquid MeBr) 80 80 5
Mid (liquid MeBr) 120 120 5
High (liquid MeBr) 160 160 5
Low (microencap
MeBr) 80 B 5
Mid (microencap
MeBr) 120 146 5
High (microencap
MeB) 160 19%5 5

Ra, dbino (Crl:CD® BR), males and females.
Ord (gavay).

Seven (induding control group).

Comail.

Sngle

Gavage adminidration.

14 days.

5/sex/dose (see table above).

14 days pog-dosing.

None.

Approximately 4 weeks.

Approximately 3 weeks,

Approximately 7 weeks.

Maes 190-240 grams, Females 145-180 grams.
Randomized weight basis (body weight dratification in a
block design).

Individudly in wire mesh cages suspended above cage-board.
Sted and glass, rectangular

09m?

0.2m3min (13 air changes'hr)

22 + 2 °C; 40-60%, both monitored continuoudly.

Dilution with ar of methyl bromide gas from cylinders.
Sampled every 30 minutes during the exposure period with a
gas chromatograph equipped with aflame ionization detector.
12 hrslight; 12 hrs dark.

Recorded twice hourly during exposure. 66 - 77 °F.
Recorded twice hourly during exposure. 40-70%

Pelleted, certified AGWAY PROLAB Animals Diet 3000
(Agway, Inc.)

Available ad libitumexcept during inhdation exposures and
behaviord tests.

Available ad libitumexcept during inhalation exposures.
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Remarks: Prior to the Phase 1 & 2 studies, two probe studies were
conducted with 1 male and 1 femaes per dose leve.
Intheinitid probe, dl rats died that were gavaged with 100, 200, 300, 400, and 500 mg/kg liquid
methyl bromide (in corn ail) (rats survived adose of 50 mg/kg). When a second probe was
undertaken a doses of 25, 50, 75, 100 and 175 mg/kg, al rats survived 25 and 50 mg/kg and males
survived 75 and 100 mg/kg. Based on these results, a*“ reconfirmation” phase was conducted prior
to the definitive study where liquid methyl bromide in corn oil was administered to more rats per
group to establish doses for the definitive phase 2 sudy and to reconfirm previoudy published
values. In this phase 1 reconfirmation study, liquid methyl bromidein corn oil was administered to
5 rat/sex a doses of 0, 100, and 150 mg/kg. Thisresulted in an oral LD50 of 122 mg/kg (combined
sexes). In the probe phases, the “reconfirmation” phase, and the following definitive phase studly,
al rats were fasted 18-20 hours prior to dosing. For the definitive study (“comparative’ study), dose
volumeswere 5.03, 7.55, and 10.06 ml/kg for the low, mid, and high liquid and microencapsulated

MeBr groups, respectively

Toxicity Endpoints Monitored

Clinicd 9gns 1, 3, 4 hoursimmediatdly post-dosing and twice daily for 14 days.

Morbidity/mortdity: 1, 3, 4 hoursimmediately post-dosing and twice daily for 14 days

Body weights. Taken on dose days —1, O (immediatdy prior to dosing), and on pogt-dosng
days 7 and 14.

Food consumption: Recorded dally.

Necropsy: Performed on dl animasinduding examination of the cranid, thoracic and

abdomind cavities. Stomach, duodenum, jeunum, and ileum were preserved
in 10% neutrd buffered formdin (definitive phase only).

Higtopathology: Preserved tissues were sectioned, Stained and processed into dides, then
examined microscopicdly for Sgns of toxicity.

Statistical M ethods

LD50' swere calculated by the method of Litchfidd and Wilcoxon

Results

Phase 1 “Reconfirmation” Study (corn oil only)

95% Confidence Limits 95% Confidence
LDS0(Mgkg) (mgkg) Slope Limits
Males 139 125155 100 107-112
Femdes 107 97-119 100 106- 111
Combined 122 79-190 117 0.99- 1.38

Clinica Sgns At dl dose leves, the following Sgns were noted: hypoectivity, Saining of

urogenita area, abnorma feces (mucoid, soft, decreased quantity). At 100 and 150 mg/kg, Six or
more animds exhibited dry ydlow saning of mouth area, dry red staining around eyes, nose,
mouth, and fordimbs, aaxia, sdivation, and/or ocular discharge. At 150 mg/kg, additiond findings
were hypothermia and brown urogenitd gaining in 4 animds, as well as abdomind digensonin dl
animas. All sgnsdid not perast beyond day 7 post-dosing except for abdomind disenson in the
150 mg/kg animas, which perssted in some animas until sacrifice on day 14 post-dosng.

Morbidity/Mortdity: For the 50, 100, and 150 mg/kg groups, mortdity was 0/10, 1/10, and 9/10,
respectively. Nine of 10 deeths occurred on day one post-dosing.
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Body weights Body weights were reduced on days 7 and 14 post-dosing for the rats trested with
100 and 150 mg/kg methyl bromide.

Macrascopic Examinaions: All non-survivors showed gadtric abnormdlities including distended
gomach (usudly ydlow or dear fluid filled). Nine of 10 non-survivors had a thickened lining of the
non-glandular portion of the stomach; haf had dark red patches in the glandular somach and ane
rat from the 150 mg/kg group had red fluid in the jgunum. One mae non-survivor from the 150
mg/kg group had reddened kidneys, white patches on the liver, and a hemorrhagic thymus. Another
was found with a reddened mesenteric lymph node.

Of the animals surviving the 2week observation period, gpproximately 50% of the animads from dl
dose leves exhibited adhesions of the somach to the dbdomina wall. The non-glandular part of the
stomach was thickened in two animas from the 100 mg/kg group and one animad from the 150
mg/kg group. Other Single occurrences of grass pathologica lesonsincluded: mettled lungs,

lenic cydts, white foamy contents in the trachea, and necrotic adipose tissue in the abdomin.

Phase 2 “Comparison” Study (microencapsulated M eBr vs*“liquid” MeBr in corn oil)

LD50 95% Confidence Limits Sope 95% Confidence
(mgkg) (mgkg) Limits

Males (MeBr in corn oil) figo?m Not calculated N/A N/A
Femdes (MeBr in corn oil) 86 77—-95 109 105-112
Combined (MeBr in corn ail) 104 83-130 130 103-163
Males (microencapsulated 159 131-19 124 106—146

MeBr)

Females (mmoeB r'cang' dted 105 %5-116 109 109-1.12
Cambined (m'ggf“m' ated 133 106167 130 103-163

* Unable to determine LD50 from data.

Clinicd sgns Clinicd sgnswere smilar between microencgpsulated and liquid methyl bromide.
Indl animasthat did not survive (35 totd), dmost al exhibited hypoactivity and most showed
ataxia Approximately one third of non-survivors hed hypothermia and labored bresthing. About 1
in five non-survivors suffered progtration and ocular discharge. Two non-survivors were observed
to have tremoars. In animastha survived to day 14, of the above described symptoms, only
hypoectivity and ataxia were observed in some animals. In addition, al survivors exhibited
distended stomach by observation days 2 — 6, which usudly perssted until the scheduled necropsy,
14 days pog-dosing. Mot of the survivors aso had red staining around the nose that usudly
occurred only on days 1 or 2 post-dosing. Findly, in the 160 mg/kg liquid MeBr group, some
survivors were noted with mucoid feces and yelow urogenitd staining.

Morbidity/Mortdity: Mortdity was Smilar between microencapsulated and liquid methyl bromide.
34 of 35 nontscheduled deaths from MeBr occurred by day 2 post-dosing. For the 80, 120, and 160
mg/kg liquid MeBr groups, mortaity was 2/10, 6/10, and 10/10, respectively. For the
microencapsulated groups, mortdity was 1/10, 7/10, and 9/10, for the low, mid, and high dose
groups, repectively.

Body weights. Body weights were reduced on days 7 and 14 post-dosing for the rats treated with
ether form of methyl bromide.

Macrascopic Examinaions: All non-survivors showed gadtric abnormdities that, fa- most subjects,
included: reddened mucosd lining, edematous glandular somach, and somach disension. Single
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animals exhibited dark read areas in the non-glandular someach, reduced mucosd lining, and red
dresks in the somach. Four animas had clear fluid in the thoracic cavity. Other findings were
congdered post-mortem changesin non-survivors.

Of the animads surviving the 2week obsarvation period (including 12 liquid MeBr animas and 13
microencapsulated MeBr animds), dl showed gastric abnormalities. All had adhesions ataching
the somach to other internd organs or the abdomina wall, digphragm, or cecum. About haf of the
animals (equdly for the two forms of MeBr) showed white materid adhering to the mucosd lining
of the nonglandular omech and a lower proportion had athickening of the ssomach lining. Four
survivors had a necrotic areaon the liver.

Microscopic examination: Lesions were consstent and occurred with asimilar frequency between
the liquid and microencapsulated methyl bromide groups non-survivors and survivors. In non-
survivors, no specific histopathology was evident to which desth could be attributed. Non-survivors
showed hemorrhages in the glandular mucosa of the ssomach. Submucosa edema was aso evident
inamgority of non-survivors. One liquid MeBr subject showed cytoplasmic vacuolation of the
gastric submucosa.

Mogt survivors exhibited squamous cdl hyperplasia, ulceration, multiple areas of adhesion of the
stomach. A lower incidence was found of granulomatous inflammeation, lymphoplasmacytic cell
infiltration, chronic active inflammetion, and granulocyte infiltration of the Somach.

Conclusions

For “liquid’ methyl bromide (i.e. methyl bromide dissolved in corn ail), therat ord LD50

(combined sexes) in the confirmation phase was 122 mg/kg (79 mg/kg < 95% CL > 180 mg/kg)
and, in the “ comparison phase, was 104 mg/kg (83 mg/kg < 95% CL > 130 mg/kg). Therat ord
LD50 for microencgpsulated form of methyl bromide was 133 mg/kg (106 mg/kg < 95% CL > 167
mg/kg). All threerat ora LD50’ s from both phases of study were consstent and corroborated
published LD50 vaues. Mot degths occurred by day 2 pogt-dosing and marked gadtric lesons were
present in most subjects. No differences could be attributed to the form of the methyl bromide
administered, whether dissolved directly in corn oil or microencgpsulated and suspended in corn ail.

Refer ences

Kiplinger, G.R., 1994. Acute Ord Toxicity Comparison Study of Microencapsulated Methyl Bromide
and Liquid Methyl Bromidein Albino Rats. Unpublished report from WIL Research Laboratories,

Project No. WIL-49011.
Data Quality
The data qudity from this study is considered high. The report included comprehensive

documentation for method and resullts. The conducting laboratory is reputable. This study reaches
Klimischlevd 1.

General Remarks
The LD50s found in this study tend to agree with other published vaues and the form of the methyl

bromide (liquid dissolved in corn oil or microencapsulated methyl bromide suspended in corn ail)
does not seem to change the lethdity dosages.
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ROBUST SUMMARY — MeBr R34 02

Study Type: Acute Inhalation Neur otoxicity

Title: Methyl Bromide: Single Exposure Vapor Inhaation Neurotoxicity Study in
Rats.

Laboratory: Bushy Run Research Center (Export, PA)

Laboratory Study 1D#: 92N1197

Study director(s): CynthiaD. Driscoll

Report author(s): C. D. Driscoll, and J. M. Hurley

Study Initiation Date: Not specified.

Study Completion Date: May 27,1993 Report Date: May 27, 1993

Protocol Guideline

81-8 (FIFRA Guiddine, Subdivison F: Protocal 81-8). Study was conducted in accordance with
EPA Pedticide Assessment Guiddines (Subdivison F, Addendum 10 — Neurotoxicity Series 81,
March 1991).

GLP Compliance
According to a statement that is part of the gudy report, sgned by the Study Director, this study

was conducted in accordance with Good Laboratory Practices (Part 160 of 40 CFR [EPA/FIFRA
Good Laboratory Practice Regulations and OECD, C(81)30(find)]).

Test Substance

| denttity: Methyl Bromide (ak.a, bromomethane — CAS# 74-83-9)
Purity: >0%
Supplied as. Liquified gas (under pressure) in five 10-pound cylinders, Lot RL4, from
Gresat Lakes Chemica Corporation (El Dorado, AR).
Study Design
Group Methyl Bromide Methyl Bromide No/Sex/Concentr
Concentration Concentration (ppm) ation
(ppm) Target Actua (Measured)*
(Nominal)
Negative Control 0 0 15
Low 30 33.1+0.68 15
Mid 100 100+ 19 15
High 350 344+24 15

* Plus or minus one standard deviation.

Test subjects (pecies, Srain & sex):  Rat (CD?), males and femaes

Route of adminigtration: Inhalation, whole-body.

# Exposure leves (# of Groups): Four (induding an ar-only control group).
Contral group(s): Air-only (O ppm).

Exposure duration: Single, 6-hour exposure.

Exposure regimen: Single exposure.
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Post-exposure duration:

# Anima s/sex/dose;
Termind sacrifice:
Interim sacrifice intervals:

Other Study Parameters

Age a recaipt:

Acdimation period:

Age a dart of study:

Average weight at Sart of sudy:
Assgnment to groups:

Housing:

Inhalation chamber description:
Inhaation chamber volume:
Chamber air flow rate:

Chamber temperature & humidity:

Chamber atmosphere genertion:
Chamber atmosphere monitoring:

Light cycle
Temperature:
Humidity:
Food:
Accessto food:

Access to water:

Toxicity Endpoints Monitor ed

Clinicd 9gns

Morbidity/mortdity:
Physica examinations.

Ophthamic exam:
Body weghts

Food consumption:
Hematology:
Clinica chemidries
Urinalyses.

Interim sacrifices:
Organ weights.

None.

15/sex/concentration (see table above).
After behaviord tests.

None.

Approximately 4 weeks.

Approximately 3 weeks.

Approximately 7 weeks.

Mades 190-240 grams, Females 145180 grams.
Randomized weight basis (body weight dratification in a
bock design).

Individudly in wire mesh cages suspended above cage-board.
Sted and glass, rectangular

09m®

0.2m¥min (13 air changes/hr)

22 + 2 °C; 40-60%, both monitored continuoudly.

Dilution with air of methyl bromide gas from cylinders.
Sampled every 30 minutes during the exposure period with a
gas chromatograph equipped with a flame ionization detector.
12 hrslight; 12 hrs dark.

Recorded twice hourly during exposure. 66 - 77 °F.
Recorded twice hourly during exposure. 40-70%

Pelleted, certified AGWAY PROLAB Animals Diet 3000
(Agway, Inc.)

Available ad libitumexcept during inhaation exposures and
behaviord teds.

Available ad libitumexcept during inhaation exposures.

Twice daily (detailed physical examinaion conducted once
weekly).

Twice dally.

Pretest and weekly including examination for palpable
masses.

None.

Pretest, weekly, a neurobehaviord evauations, and a
termination.

Recorded weekly.

None.

None.

None.

None

None except brain.

Functional Observationd Battery (FOB) tests.
FOB'’s were conducted prior to exposure, within 3 hours following the sngle
6 hour exposure, and 7 and 14 days following exposure. Ten animas/sex
from each group were evauated. Behaviora parametersincluded: cage
posture, tremors, unusud behavior, breathing pattern, urination, sartle
response, muscle tone, sdivation, dehydration, visua placing, body weight,
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convulsons, vocdization, gat, arousd, rears, tall pinch response,
piloerection, exophthamus, fur appearance, grip drength, ar righting,
handling reaction, palpebra daosure, body position, defecation, approach
response, pupil Sze lacrimation, emaciation, crusts, core body temperature,
and hind leg Solay.

Motor activity test intervas.
Motor activity was evauated at the same time intervals as the FOB battery
and immediatdy after FOB evauation. Activity was monitored for 180
minutes. All 15 rats/sex from each group were evauated for ambulatory
activity, fine motor activity, rearing, and the sum of these ectivities

Gross pathology: Abbreviated necropsy was performed on dl animasincluding examination
of the thoracic and peritoned cavities.

Neurchigopathology:  After fixation in neutra buffered formdin, brains, spind cords, heads, and
peripherd nerves were collected for microscopic examination.
These tissues were collected from six subjects/'sex from the control and high
exposure group. Because neurohistopathology reveded changesin the high
exposure group (see results), micraoscopic examinations subsequently was
performed on subjects from the 30 and 70 ppm groups. Sides were prepared
via paraffin embedding (and processed with hematoxylin and eosin, luxol fast
blue, and Bidschowsky’s gains) of the brain, spind cord, Gassarian ganglia,
nerve roots, and dorsal root ganglia. Periphera nerves (scetic, peroned,
aurd, and tibid) were embedded in methyl methacrylae, diced, and dso
processed with the above stains. Heads were decalcified and 4 sections of the
nesd cavity were paraffin embedded, sectioned, and stained.

Statistical Methods

For clinica observetions, body weights, organ weights, food consumption, Levene stest for

equdity of variance was conducted followed by appropriate andyss of variance test (parametric or
nonparametric), followed (when “F’ statigtic was significant) by “t” tests for pairwise comparisons.
Nested ANOVA was used for motor activity data and FOB data.

Results

Clinica sgns During the 6-hour exposure, rats from the high expasure group (350 ppm) were
observed to have dropping eydids and to be generdly less adive than controls. Clinica sgns
NOAEL = 100 ppm. LOAEL = 350 ppm.

Morbidity/Mortdity: No deeths resulted from acute methyl bromide exposure a any concentration.
Mortality NOAEL = 350 ppm. No LOAEL established.

Body weights: No changesin body weights or body weight gain were associated with methyl
bromide exposure at any concentration. Body weight NOAEL = 350 ppm. No LOAEL established.

Organ weights. No differences were found among exposure groups for brain weights. Brain weight
NOAEL = 350 ppm. Bran weight LOAEL not established.

Macrascopic Examinaions. No exposure-related gross lesions were evident that could be attributed
to methyl bromide exposure. NOAEL = 350 ppm. No LOAEL established.

Histopathology: No exposure-rdaed histopathologica changes were found that could be attributed
to methyl bromide exposure. NOAEL = 350 ppm. No LOAEL established
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Functional Observations: When measure within 3 hours of exposure, rats of both sexes from the
350 ppm group showed decreased activity as measured by arousd and number of rearings when
compared to air-trested controls. These rats aso showed a greater incidence of eyelid drop and/or
closure aswell as adecrease in core body temperature. 350 ppm rats aso showed increased
autonomic Sgnsinduding: increased urination, piloerection, and decreased core body temperature.
A few rasin the high exposure group aso showed abnorma gait and posture as well as decreased
reaction to tal pinch. These findingsin the high exposure subjects were consdered to be related to
methyl bromide exposure. Rats from the lower exposure groups did not exhibit different behavior
from controls. When tested 7 and 14 days |ater, no differences from controls were noted in any of
the rats from any exposure concentration. Thus, in the high exposure group that did show
differences from controls, these behavioral effects were trangent in nature. FOB NOAEL = 100
ppm. FOB LOAEL = 350 ppm immediately following a single 6-hr exposure.

Activity: Activity was decreased significantly in the 350 ppm group rats when evauated 3 hours
post-exposure. This effect was trangent in that it did not re-occur in when measured 1 and 2 weeks
post-exposure. Activity NOAEL = 100 ppm. Activity LOAEL = 350 ppm immediately following a
sngle6-hr exposure

Conclusions

In an acute neurotoxicity study (Driscoll and Hurley, 1993), mae and femde CD (Sprague-Dawley)
rats were exposad viainhdation for sx hours to methyl bromide at concentrations of 0, 30, 100, or
350 ppm. Animals were assessed for clinicd signs and changes in body weights. Neurobehaviord
evaudions (functiona observation bettery and motor activity) were performed within three hours
of exposure and a seven and 14 days post-exposure. After 15 days, gross pathologicd evauation
was performed and brains were weighed. Microscopic eva uations were performed on centra and
peripherd nervoustissue. All animas survived to study termination. No methyl bromide induced
effects were noted for body or brain weights. Neurobehaviora effects were observed only in the
350 ppm exposed group &t the 3-hour post exposure assessment only. Effects noted in mae and
femde rats conssted of decreased arousd, increased incidences of drooping or haf -shut eydids,
piloerection, decreased rearing, depressed body temperature, and markedly decreased motor
activity. The 350 ppm maes had a decreased tail pinch response while femaes from this group
showed increased urination and abnormad air righting response. These effects were trangent in that
they occurred in animas evauated 3 hours following the single exposure and did not occur 7 or 14
dayslater. No trestment related histological findings were seen in nervous system or nasal tissues.
The NOAEL for trangent neurotoxic effectsis 100 ppm and the LOAEL is 350 ppm.

References

Driscall, C.D., Hurley, JM., 1993. Methyl bromide: single expasure vapor inhaation neurotoxicity
Sudy in rats. Unpublished report from Bushy Run Research Center Project no. 923N1197.

Data Quality

The data qudity from this study is consdered high. The report included comprehensive
documentation for method and results. The conducting laboratory is reputable. This study reaches
Klimischlevd 1.

General Remarks
The effects of methyl bromide from an acute (6 hour) inhaation exposure gppear to be transient et the

highest exposure leve tested (350 ppm).
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ROBUST SUMMARY — MeBr R34 03

Study Type:
Title:

Laboratory:

Laboratory Study 1D#:

Study director(s):
Report author(s):

Study Initiation Date:

Study Completion Date:

Subchronic Inhalation Neurotoxicity
Methyl Bromide: Ninety-Day Inhaation Neurotoxicity Study in CD®
Rats

Bushy Run Research Center (Export, PA)
92N1172

James C. Norris

J. C. Norris, C. D. Driscoll, and J. M. Hurley

Not specified.
September 29,1993 Report Date:  September 29, 1993

Protocol Guideline

&-5b (FIFRA Guiddine, Subdivison F: Protocol 82-5b). Study was conducted in accordance with
EPA Pedticide Assessment Guiddines (Subdivision F, Addendum 10 — Neurotoxicity Series 81,
March 1991).

GL P Compliance
According to a satement that is part of the study report, Sgned by the Study director, this study was

conducted in accordance with Good L aboratory Practices (Part 160 of 40 CFR [EPA/FIFRA Good
Laboratory Practice Regulations and OECD, C(81)30(fina))]).

Test Substance

| dettity: Methyl Bromide (ak.a, bromomethane — CAS# 74-83-9)
Purity: >99%
Supplied as. Liquified gas (under pressure) in five 10-pound cylinders, Lot
RL4, from Grest Lakes Chemical Corporation (El Dorado,
AR).
Study Design
Group Methyl Bromide Methyl Bromide No/Sed/
Concentration Concentration (ppm) Concentration
(ppm) Target Actua (Measured)*
(Nomind)
Negative Control 0 0 15
Low 30 209+1.02 15
Mid 70 70.7+2.80 15
High 140 137+ 6.47 15

* Plus or minus one standard deviation.

Test subjects (pecies, Srain & sex):  Rat (CD?), males and femdes

Route of administration: Inhalaion, whole-body.

# Exposure levels (# of Groups): Four (induding an ar-only control group).

Control group(s): Air-only (O ppm).

Exposure duration: 13 weeks

Expaosure regimen: 6 hourg/day, 5 days'week (no exposure on weekends).
Post-exposure duration: 15 days.
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# Animals/'sex/dose;
Termind sacrifice:

Interim sacrifice intervals
Other Study Parameters

Age a recaipt:

Acclimation period:

Age a dat of sudy:

Average weight a start of study:
Assignment to groups.

Housng:

Inhalation chamber description:
Inhdation chamber volume:
Chamber arr flow rate:

Chamber temperature & humidity:
Chamber atmosphere generation:
Chamber atmosphere monitoring:

Light cycle
Temperature;
Humidity:
Food:

Access to food:

Access to water:

Toxicity Endpoints Monitored
Clinicd 9gns

Morbidity/mortdity:
Physicd examinations:

Ophthamic exam:
Body weghts

Food consumption:
Hematology:
Clinical chemidries
Urinalyses.

Interim sacrifices
Organ weights.

15/sex/concentration (see table above).
15 days after exposure.
None.

Approximately 4 weeks.

Four weeks.

Approximately 8 weeks.

Maes 265-350 grams, Females 173222 grams.
Randomized weight besis (body weight dretification in a
block design).

Individudly in wire mesh cages suspended above cage-board.
Sed and glass, rectangular

09m®

For 0, 70 & 140 ppm groups, 0.2 m¥min (13 air changesthr);
for 30 ppm group (0.3 m¥hr (13 air changes'hr)

22 + 2 °C; 40-60%

Dilution with air of methyl bromide gas from cylinders.
Sampled every 30 minutes during exposure periods with a gas
chromatograph equipped with a flame ionization detector.

12 hrslight; 12 hrs dark.

Recorded twice hourly. 66 - 77 °F.

Recorded twice hourly. 40-70%

Meal form of chow. Diet No. 5002 (medl), (PMI Feed, Inc.,
S. Louis, MO).

Available ad libitumexcept during inhaation exposures and
behaviord teds.

Avallable ad libitumexcept during inhalation exposures.

Twice daily (detailed physica examination conducted once
weekly).

Twice dally.

Pretest and weekly including examination for palpable
MasSES.

None.

Pretest, weekly, a neurobehaviord evaduations, and a
termination.

Not monitored.

None.

None.

None.

None

None except brain.

Functional Observationd Battery (FOB) tests.
FOB'’ s were conducted prior to exposure and during the fourth, eighth, and
thirteenth weeksof exposure. Ten animals/sex from each group were
evaduaed. Behaviord parameters included: cage posture, tremors, unusua
behavior, bresthing pattern, urination, artle response, muscletone,
sivation, dehydration, visud placing, body weight, convulsions,
vocdization, gait, arousd, rears; tail pinch response, piloerection,
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exophthamus, fur gppearance, grip srength, ar righting, handling reaction,
papebrd dosure, body position, defecation, approach response, pupil Sze
lacrimation, emaciation, crusts, core body temperature, and hind leg splay.

Motor activity test intervas:
Motor activity was evauated prior to exposure and the weekend following
the fourth, eighth, and thirteenth weeks of exposure. All 15 rats/sex from
each group were evauated for ambulatory activity, fine motor activity,
rearing, and the sum of these activities.

Gross pathology: An abbreviated necropsy was performed on dl animasincluding
examingtion of the thoracic and peritoned cavities

Neurohistopathology: ~ After fixation in neutrd buffered formain, brains, spind cords, heeds, and
peripheral nerves were collected for micrascopic examination. These tissues
were collected from six subjects/sex from the control and high exposure
group. Slides were prepared via paraffin embedding (and processed with
hematoxylin and eosin, luxol fast blue, and Bidschowsky's gains) of the
brain, spind cord, Gasserian ganglia, nerve roots, and dorsal root ganglia
Periphera nerves (sciatic, peroned, surd, and tibid) were embedded in
methyl methacrylate, diced, and aso processed with the above ains. Heads
were decacified and 4 sections of the nasd cavity were paraffin embedded,
sectioned, and stained.

Statistical Methods

For clinica observations, body weights, organ weights, food consumption, Levene stest for
equdity of variance was conducted followed by gppropriate andysis of variance test (parametric or
nonparametric), followed (when “F’ gatistic was sgnificant) by “t” tests for pairwise comparisons.
Nested ANOVA was used for motor activity data and FOB data.

Results

Clinica sgns Two maes from the high exposure group exhibited sdivation, rgpid breething,
hyperactivity, and convulsions, which occurred on three separate occasions for asurviving rat and
A second animd that did not survive until find sacrifice, had convulsons one day prior to death.
Clinicd 9gns NOAEL = 70 ppm. LOAEL = 140 ppm.

Morbidity/mortdity: Two maes from the high exposure group died. One had convulsons and the
other showed no clinica sgns. Mortality NOAEL = 70 ppm. LOAEL = 140 ppm.

Body weights. Body weights and body weight gains of rats from the 140 ppm group was
sgnificantly decreasad in both sexes compared to the control group. For the 70 ppm group, maes
showed a sgnificant decrease in body weight gain only during the first exposure week. However,
femae body weights were significantly below controls during weeks 9 and 11-13 of exposure and
femde body weight gain was below controls for weeks 5 through 13 of exposure. Femaes but not
males from the 30 ppm group showed atrend toward lower body weights and body weight gains
that was not statisticaly sgnificant. Body weight NOAEL = 30 ppm (maes) and none for females.
LOAEL =70 ppm for males and 30 ppm for females.

Food consumption: Food consumption of rats from the 140 ppm males and females were
occasondly sgnificantly decreased compared to either control group over the exposure period.
Femaes from the 70 ppm group showed occasiona weekly decreased consumption. Food
consumption NOAEL = 70 ppm (maes) and 30 ppm (femaes). LOAEL = 140 ppm (mdes) and 70
ppm (femdes).
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Organ weights. Absolute brain weights were significantly decreased in males and femaes (6% and
10 %, respectively) from the 140 ppm group and in femaes from the 30 ppm (4%) and 70 ppm
(5%) groups, compared to controls. These changes paraleled decreased body weights and body
weight gains. Brain weights rdletive to tota body weight, which could be expected to be less
divergent from controlsin growing animals, were not sgnificantly different from controlsin any
methyl bromide exposure group. Absolute brain weight NOAEL = 70 ppm (males) and none
(femaes). Absolute brain weight LOAEL = 140 ppm (maes) and 30 ppm (femaes). Rdlative brain
weight NOAEL = 140 ppm (both sexes). Relative brain weight LOAEL not established.

Macroscopic examinations Two males from the 140 ppm group that died during exposure exhibited
moderate to savere brain hemorrhage. No other visble lesons were found in any animas a

necropsy. NOAEL = 70 ppm (males) and 140 ppm (females). LOAEL = 140 ppm (maes) and none
for females.

Histopathology: The two non-surviving maes from the high exposure group sustained neurond
necrogs in the hippocampus, necross and maaciain the cerebrd cortex and basd ganglia, and
maacialnecross in the thalamus and midbrain. Another mde from this graup showed edema of the
hippocampus. No brain lesons were found in femaes from this group or animas of either sex from
the mid and low dose groups. No cerebdlar lesions were found in any animas. In the peripherd
nervous system, dight vacuolation of nerve fibers and/or axona degeneration were found in the
tibid nerve of 2 femdes and tibid or scidic nerves of 2 maes from the 140 ppm group. One femde
in the 30 ppm group showed smilar dight lesons. Since the incidence and severity of thisleson
was dight, the report authors did not conclude thet it definitely resulted from methyl bromide
exposure (but could not rule it out). Neurohistologica NOAEL = 70 ppm (maes) and 140 ppm
(femdes). Neurohistologica LOAEL = 140 ppm (maes) and none for females.

Functiond Observations Maes in the 140 ppm group showed increased mean hind leg splay that
was Satisticaly sgnificantly increased over controls a weeks 4 and 13. At the week 8 test interval,
this effect was dso present but not satisticaly sgnificant when compared to controls. Trends
toward decreased fordimb grip strength that were not satigticaly significant aso occurred in the

140 ppm group a most exposure intervals and in the 70 ppm maes a the find evauation (week 13)
prior to sacrifice. Femaes from the 140 ppm group showed ataxic gait (3 a week 4, 2 a week 8,
and 1 a week 13). Only one female showed this effect at more than one test interval. Femaes from
the high exposure group aso showed lower arousal scores and rearing events. FOB NOAEL =70
ppm (both sexes). FOB LOAEL = 140 ppm (both sexes).

Adtivity: Tota motor activity in males was unaffected in maes but was significantly reduced in
femdes from both the 70 and 140 ppm groups. Regarding individud activities, females showed
decreased fine movements, rearings, and ambulation. Activity NOAEL = 140 ppm (males) and 30
ppm (femades). Activity LOAEL = 70 ppm (femaes), none established for maes.

Conclusions

In a subchronic inhdation neurotoxicity sudy (Norriset d., 1993), CD (Sprague-Dawley) rats
(15/s=x/dose) were exposed to methyl bromide concentrations of 0, 30, 70, or 140 ppm SiX
hourg/day, five days'week for 13 weeks. At the 140 ppm concentration, two mae rats died during
the first month. Clinical sgns observed for these two rats included convulsions, tremors,
hyperactivity, rapid respiration, and sdivation. Mean body welghts were Sgnificantly lower than

the controls. Neurologicd evauations for maes reveded increased hind limb splay (weeks 4, 8,

13), amormd air righting reflex (week 13), and decreased forelimb grip strength (week 13). Femae
rats demongtrated lower arousd scores (weeks 8 and 13), decreased rearing (weeks 4, 8, and 13),
and sgnificantly decreased motor activity (week 13). Mean absolute brain weightswere
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ggnificantly lower for both sexes; no differences were noted for the relative brain weights
indicating that lower absolute brain weights were areflection of the generdly lower body weights
for the treated animals. Gross lesons were limited to moderate to severe brain hemorrhage in the
two 140 ppm mae animds thet died. Micrascopic lesons in the brain were found in these two
maes and in one 140 ppm mde that survived the 13-week exposure. Microscopic lesonsin the
brain were seen in these three maes and conssted of neurond necrosis in the hippocampus,
necrosis and mdaciain the cerebra cortex and basd ganglia, and maacia and/or necrodisin the
thaamus and midbrain. One additiond 140 ppm mae had dight neurond edemaiin the
hippocampus. Other lesonsin the 140 ppm group consisted of minimal regenerative dysplasa of
the olfactory epitheium of the nasal cavity in three males and three femaes and minimd peripherd
nerve degeneration in two maes and two femaes. In the 70 ppm group, lower mean body weights
and weight gain were reported for femaes from week 9 onward. Neurologicd findings were
limited to dightly decreased fordimb grip strength (week 13) in maes and decreased motor activity
(week 13) in femaes. Although the mean absolute brain weights for femaes were Satisticaly
sgnificantly decreased (5% lower than the control group), no difference was seen for the rdaive
brain weight and no microscopic pathology was observed. At 30 ppm, the mean absolute brain
weight for femades was Satisticaly sgnificantly lower than control (5% lower than the control
group), however, no difference was seen in relaive brain weight and no microscopic pathology in
the brain was found in females. Since female body weights were significantly reduced in the 2
highest exposure groups and trended lower in the low exposure group, aosolute brain weights would
be expected to be lower in growing animas. Body weight NOAEL = 30 ppm for maes and none
for females. Body weight LOAEL = 70 ppm (males) and 30 ppm (females). Neurotoxicity NOAEL
(basad on higtopathology and behaviord effects but not brain weights or motor activity) = 70 ppm
and 140 for femades. Neurotoxicity LOAEL = 140 ppm (maes) and none for females.

References

Norris, JC., Driscoll, C.D., Hurley, JM., 1993. Methyl Bromide: Ninety-Day Vapor Inhdation
Neurotoxicity Study in CD Rats. Unpublished report from Bushy Run Research Center Project No.
PN1172.

Data Quality

The data qudity from this Sudy is consdered high. The report included comprehensve
documentation for method and results. The conducting laboratory is reputable. This study reeches
Klimischlevd 1.

General Remarks

Subchronic (90-day) exposure to methyl bromide a 140 ppm results in weight loss and
neuotoxicity. A setigticaly sgnificant effect on absolute brain weights was observed in femae
rats at levels of exposure aslow as 30 ppm (lowest tested). However, brain weights relative to tota
body weights were not decreased but were increased, dthough not sgnificantly. Femadesdso
showed lower absolute body welights than controls at dl exposure levels. Since subjects were young
and 4ill growing in this subchronic tes, it could be expected that decreased body weights reflected
reduced growth (i.e, not just a decreased proportion of adipose or muscular tissue where absolute
brain weight could be expected to be unaffected, abosent a direct affect on this organ). Since no
neurohistopathology accompanied the lower absolute brain weight in females at ary exposure leve
and FOB was afected only in the high exposure group, indicating little affect on the brain & 30 and
70 ppm in femdes, amore meaningful expresson of brain weights would be on abassrddive to
totd body weight and this reveds no difference in brain weights.
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ROBUST SUMMARY — MeBr R34 04a

Study Type: In vitro Unscheduled DNA Synthesis (UDS) in human diploid
fibroblasts.

Title: Tier [ Mutagenic Screening of 13 NIOSH Priority Compounds:
Individuad Compound Report — Methyl Bromide

Laboratory: Inveresk Research Internationd Limited

Laboratory Study ID#: 409959 (Contract No. 210-78-0026) (Report No. 1190)

Study director(s): Douglas B. McGregor, PhD

Report author(s): Douglas B. McGregor, PhD

Study Initiation Date: Not specified.

Study Completion Date: Not specified. Report Date: May 30, 1981

Protocol Guideline

None specified (this study predates published protocols). No references for methodology were
given.

Remark: This report provides the results of five different genetic toxicology assays. It does not
present methodology information separately for each assay but combinesthem al under a
methodology section and some design information isin the summary table section. Thus, the
presentation of informeation is not dear. For example, dl the methyl bromide concentrationsto
which the fibroblasts are exposed are given only in atable (Summary Table UDS-1, page 50).

The Unscheduled DNA Synthes's assay is described on page 15 of the report. While some methods
were adequately described (e.g., how S9 was made), other methods used for this assay were poorly
described or described under “DNA Repair Assay” (page 19). The precise method of exposure of
methyl bromide gasis referred to in this section as being described on page 15; however, this page
(and the entire section) dedls only with anima exposures. Tritiated deoxyguanosine is reported as
being obtained from a vendor but the use of this reagent is not described. The phase of the cdll cyde
is not described. No published references were provided in the narrative that pertainsto
methodology. The reference section contained citations without titles that may include some

pertinent to this assay.
GLP Compliance
None specified.

Test Substance

| dentity: Methyl Bromide (ak.a, bromomethane — CAS# 74-83-9)
Purity: Not specified.
Supplied as. Liquified gas (under pressure) in two cylinders, Baich No. 77371, from BDH

Limited, (Dorset, England).
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Study Design and Results

Group Concentration (%) (Nominal) Mean No. Graing/Nucleus+ SD.
With S9 Without S-9 With S9 Without S-9
DMSO Vehice (Negative) 1 1 52450 33:27
Control
Vinyl Chloride Positive 125 % 958+ 429 44425
Control
5 5 44+41 17+16
10 10 70+54 33+45
20 20 41+35 47+36
Methyl Bromide 2 f) 32 f gg jjf gg
50 50 38+ 44 60+42
) &) 121111 67+52
70 70 98+638 6.6+57
Test system (pecies, drain): Human embryonic intestingl (diploid fibroblagt) cells (How
11,000), passage 12-35 obtained from Flow Laboratories,
Irvine Scotland.
Route of administration: Cdls exposed to gaseous methyl bromide.
# Exposure levels (# of Groups): Eight induding DM SO vehide (negetive) control.
Negative Control: DMSO vehicle (0 ppm).
Positive Control: Vinyl chloride.
Solvent: DMSO (dimethylsulfoxide).
Number of replicates: Three.
Number of metaphases andyzed: 50.
Exposure duration: Three hours.
Expaosure regimen: Not specified.
# Cdldexposure leve: 5,000/ml x 2 ml = 10,000 cdls
Method of detection: Counting of grains on a photographic plate from 50 randomly

sdected cdls i.e, autoradiography of tritiated thymidine
incorporated into nuclear DNA.

Statistical Methods
Not described.
Results

Cytotoxicity was not reported a methyl lromide concentrations up to 70% in ar, with or without a
metabolic activation system. The description of results (page 36) and Table UDS-1 (page 50)
indicates no excess thymidine incorporation into non-S phase cells exposed to methyl bromide over
awide variety of concentrations (see table above), with or without an S9 metabolic activation
system, when compared to DM SO vehicle controls. The positive contral, vinyl chloride, did
produce excess thymidine incorporation, showing thet the cells were responsve.

Conclusions

Exposure of human diploid fibroblasts to methyl bromide concentrations ranging from 5 to 70% for
three hours did not increase unscheduled DNA repair.
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References
None specified (none “cdled out”) in the narrative portion of report.

Data Quality

While the procedures for this assay are poorly described, the data qudity from this study is considered
adequate. Thissudy is assgned Klimisch levd 2 (rdigble with regtrictions).

General Remarks

This study would have benefited from being reported separately from the four other studies
described in the report.
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ROBUST SUMMARY — MeBr R$4 04b

Study Type: In vivo Rat Bone Marrow Cytogenetics Assay.

Title: Tier [ Mutagenic Screening of 13 NIOSH Priority Compounds:
Individua Compound Report — Methyl Bromide

Laboratory: Inveresk Research International Limited

Laboratory Study ID#: 409959 (Contract No. 210-78-0026) (Report No. 1190)

Study director(s): Douglas B. McGregor, PhD

Report author(s): Douglas B. McGregor, PhD

Sudy Initiation Date: Not specified.

Study Completion Date: Not specified. Report Date: May 30, 1981

Protocol Guideline

None specified (this study predates published protocols). No references for methodology were
given.

Remark: This report provides the results of five different genetic toxicology assays. It does not
present methodology information separately for each assay but combinesthem al under a
methodology section and some design information isin the summary table section. Thus, the
presentation of information is not clear. For example, dl the methyl bromide concentrations to
which the fibroblasts are exposed are given only in atable (Summary Table UDS-1, page 50).

The rat bone marrow cytogenetics assay is described on page 21 of the report. While some methods
were adequately described, other methods used for this assay were poorly described. No published
references were provided in the narrdive that pertains to methodology. The reference section
contained citations without titles that may include some pertinent to this assay.

GLP Compliance

None specified.

Test Substance

| dentity: Methyl Bromide (ak.a., bromomethane — CAS# 74-83-9)
Purity: Not specified.
Supplied as. Liquified gas (under pressure) in two cylinders, Baich No. 77371, from BDH

Limited, (Dorset, England).

Study Design
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Phase 1: Single 7-Hour Exposure
Group Methyl Bromide Methyl Bromide | No/Sex/Co | No/Sex/Co | No/Sex/Co
Concentration Conc. Range nc. nc. nc.
(ppm) Target (ppm) (6-hr post- (24+r (48-hr
(Nomind) Actua exposure) post- post-
(Measured) EXposUre) EXposUre)
Neg. (Air-only)
Control 0 0 10 10 10
Low 20 187-214 10 10 10
Mid 70 69.4—734 10 10 10
Positive Control* 20mgkgEMS 250mgkgEMS 10 10 10
ord ord

* Ethyl methanesulfonate (EMS); single ordl gavage dose.

Phase 2: Five Consecutive Daily 7-Hour Exposures

Group Methyl Bromide Methyl Bromide | No/Sex/Co
Concentration Conc. Range nc.

(ppm) Target (ppm) (6-hr post-

(Nomind) Actud exposure)

(Measured)
Neg. (Air-only) 0 0 10
Control
Low 20 187-214 10
Mid 70 69.4—734 10
Positive Control* 100mgkgEMS 100mgkgEMS 10
ord ord

* Ethyl methanesulfonate (EMS); 5 consecutive daily gavage doses.

Test subjects (Joecies, drain & sex):
Route of administration:

# Exposure leves (# of Groups):
Contral group(s):

Postive control group(s):

Exposure duration:

Exposure regimen:

Post-exposure durdion:

Rat (CD? Sprague-Dawley derived), males and females from

Charles River (UK) Limited, Manston, Kent.
Inhaation, whole-bady.

Four (induding ar-only and positive control groups).
Air-only (0 ppm).

Ethyl methanesufonate (ordly administered a 100 mg/kg for

5 consecutive days).

Phase 1: single, #hour exposure.

Phase 2: 7 hr/day, for 5 consecutive days.

Phase 1: single 7-hour exposure.

Phase 2: five consecutive daily 7-hour exposures.
None.

# Anima s/sex/dose/sacrifice interva : 10/sex/concentrati on/sacrifice (see table above).

Termind sacrifice

Remark:

Other Study Parameters

Phase 1: 6 hr, 24 hr, and 48 hr post-exposure.
Phase 2: 6 hr post-exposure.

No mention ismadein the report of colchicineinjection to
ares cdlsin Sphase.

Age a receipt: 10- 11 weeks.

Acdimation period: Not specified.

Age a dat of sudy: Not specified.

Weight ranges a dart of study: Mdes 340 - 450 grams, Femaes. 180-280 grams.
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Assgnment to groups.
Housing:

Inhaation chamber description:
|nhaation chamber volume:
Chamber air flow rate:

Chamber temperature & humidity:

Chamber atmosphere generation:
Chamber amosphere monitoring:

Light cycle
Temperature:
Humidity:
Food:
Accessto food:

Access to water:

Toxicity Endpoints Monitor ed

Randomized weight bass

Individudly, in polycarbonate cages w/stedd mesh topsand
bottoms, suspended above cage-board.

Sted and glass, rectangular

15m®

12 - 16 air changes’hr.

22 + 4 °C; 40-61%.

Dilution with ar of methyl bromide gas from cylinders.
Sampled continuoudy during the expaosure period with a
Miran-1A Portable Gas Andlyzer (Sngle beam infrared
between 2.5 & 14.5 um).

12 hrslight; 12 hrsdark.

22 + 4 °C; 40-61%.

Recorded twice hourly during exposure. 40-70%

Spratts Spillers No. 1.

Available ad libitumexcept during inhaation exposures and
behaviord tests.

Available ad libitumexcept during inhaation exposures.

Although not mentioned in the methodology section, presumably, the following were monitored:
chromatid/chromosome breeks, gaps, ddetions, fragments, pulverized chromosomes, acentric
fragments, trandocations, triradias, quadradid, rings, dicentrics, minute chromosomes, dicentrics,

polypoids, hyperdipoids, &tc.

Only chromosome and chromatid gaps and bresks are reported in the results tables. These endpoints
were evauated in 50 spreads (cdlls) per subject.

Statistical Methods

After transforming data to the Freeman-Tukey Binomia distribution, means were compared by “t”

test.

Results

The author of the report concluded that no biologicaly significant increase in the incidence of
chromosoma aberrations occurred in methyl bromide exposed rats in either phase; i.e., from either
single or multiple exposure. In the multiple exposure (but not the Sngle exposure) assay, the 70

ppm group had a gatisticaly increased incidence over controls of aberrant cells. However, when
cdls containing only gaps were excluded, this group dd not have an incidence that was increased
over controls. Thisraises that question of biologica significance according to the author, especidly
since femaes showed no effect and a sex difference would not be expected with asmple akylating

agent.

Conclusions

Inhalation exposure to methyl bromide concentrations of 20 or 70 ppm did not increase
chromosoma aberrations, whether exposed for asingle 7-hour period or after five consecutive daily

7-hour periods.
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References
None specified (none “cdled out”) in the narrative portion of report.
Data Quality

While the procedures for this assay are poorly described and disorganized, the data qudity from this
Sudy is conddered adeguate. This study is assigned Klimisch leve 2 (religble with restrictions).

General Remarks
This study would have benefited from being reported separately from the four other studies

described in the report. It is noteworthy that, in the multiple dose sudy, the EM S positive control
femdes did not show a Satisticaly increased incidence of aberrations compared to controls.
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ROBUST SUMMARY — MeBr RS4 04c

Study Type: Rat Dominant L ethal Assay.

Title: Tier [ Mutagenic Screening of 13 NIOSH Priority Compounds:
Individud Compound Report — Methyl Bromide

Laboratory: Inveresk Research International Limited

Laboratory Study 1D#:

Study director(s):

Report author(s):

409959 (Contract No. 210-78-0026) (Report No. 1190)
Douglas B. McGregor, PhD

Douglas B. McGregor, PhD

Study Initiation Date:
Study Completion Date:

Not specified.
Not specified. Report Date: May 30, 1981
Protocol Guideline

None specified (this study predates published protocols). No references for methodology were
given.

Remark: This report provides the results of five different genetic toxicology assays. It does not
present methodology information separately for each assay but combinesthem al under a
methodology section and some design information isin the summary table section. Thus, the
presentation of information is not cleer.

The Dominant lethd assay is described on page 23 of the report. While some methods were
adequatdly described, other methods used for this assay were poorly described. No published
references were provided in the narrdtive that pertains to methodology. The reference section
contained citations without titles that may include some pertinent to this assay.

GLP Compliance

None specified.

Test Substance

| dentity: Methyl Bromide (ak.a, bromomethane — CASH# 74-83-9)
Purity: Not specified.
Supplied as. Liquified gas (under pressure) in two cylinders, Batch No. 77371, from BDH
Limited, (Dorsst, England).
Study Design
Group Methyl Bromide Methyl Bromide No/maes/c Noffemaes/c
Concentration Conc. Range onc. onc. /week
(ppm) Target (ppm) for 10 weeks
(Nominal) Actua
(Measured)
Neg. (Air-only)
Contral 0 0 10 20
Low 20 187-214 10 20
Mid 70 694—734 10 20
Positive Control* 100 mgkg EMS 100 mgkg EMS 10 20
ord ord

* Ethyl methanesulfonate (EMS); 5 consecutive daily gavage.
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Males only were exposed for 7 hours per day on five consecutive days. Immediately after exposure,
males were paired with two virgin females for 1 week. Femaes were removed & the end of one
week and two new virgin females were introduced. This process was repested for 10 weeks to cover
the period d spermatogeness. Mated femal es were sacrificed 14 days after presumed fertilization
(days 2 or 3 &fter introduction) and ovaries and uteri were removed. Ovaries were examined for
corpora lutea graviditetis, which were counted to assess pre-implantetion loss. Ovaries were
examined for live implantations, early degths, and late degths.

Test subjects (Joecies, drain & sex):

Route of administration:

Rat (CD* Sprague-Dawley derived), males and females from
Charles River (UK) Limited, Manston, Kent.
Inhdation, whole-bady.

# MeBr Exposure levels (# of Groups): Three (including an air-only control group).

Negetive Control group(s):
Pogtive control group(s):

Exposure duration:
Exposure regimen:
Post-exposure duration:

Air-only (0 ppm).

Ethyl methanesulfonate (adminigtered ordly at 100 mg/kg for
5 consecutive days).

7 hr/day, for 5 consecutive days.

Five consecutive daly 7-hour exposures.

None.

# Animalg/sex/group: 10 maes and 2 femalesmale x 10 consecutive weeks or 200 females per
group (each male was maed with 2 fema es/week for 10 consecutive weeks post-exposure).

Termind sacrifice
Other Study Parameters

Age at receipt:

Acclimation period:

Age a dat of sudy:

Weight ranges at Sart of studly:
Assgnment to groups.
Housng:

Inhalation chamber description:
Inhaation chamber volume:
Chamber air flow rate:

Chamber temperature & humidity:

Chamber atmosphere generation:
Chamber amosphere monitoring:

Light cycle
Temperature:
Humidity:
Food:

Access to food:

Access to water:

Toxicity Endpoints Monitored

Maes 10 weeks pogt-exposure; femaes 14 days post mating.

10 - 12 weeksfor maes; approximately 8 weeks for femaes.
10 daysfor maes; none for femaes.

Not specified.

Mades 340 - 450 grams, Femdes: 180-280 grams.
Randomized weight besis.

Individudly, in polycarbonate cages w/steel mesh tops and
bottoms, suspended above cage-board.

Sed and glass, rectangular

15m?

12 - 16 ar changes/hr.

22 + 4 °C; 40-61%.

Dilution with air of methyl bromide gas from cylinders.
Sampled continuoudy during the exposure period with a
Miran-1A Portable Gas Andyzer (dngle beam infrared
between 2.5 & 14.5 um).

12 hrslight; 12 hrsdark.

22 + 4 °C; 40-61%.

Recorded twice hourly during exposure. 40-70%

Spratts Spillers No. 1.

Available ad libitumexcept during inhdation exposures and
behaviord tests.

Available ad libitumexcept during inhalation exposures.

Corporaluteawere counted in the ovary to assess pre-implantation loss. Live implantations, early
and |ate deeths were counted in the uterus to determine fertility indices. Totd implantations, live
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implantations, live implantations plus early desths, early deaths (Freeman-Tukey Poisson
transformation), and early deaths (Freeman-Tukey binomid transformation).

Statistical Methods

A very technicd discusson of gatigtica digtributionsisincluded in the report, which aso discusses
various data transformation procedures required to render the dataiinto andyzable form. However,
the tests used to compare control and treated groups, once the data were transformed, are not
described (e.g., ANOVA or “t” test?). Reference is made to a“GLIM” program (presumably a
detigtical software package) but no further details were given.

Results
Implantations per pregnancy, frequencies of live implantations, and live implantations were not

decreased and corpora lutea and early and late degths were not increased in offspring of mae rats

exposed to methyl bromide concentrations of 30 or 70 ppm compared to controls. The postive
control agent, ethyl methanesulfonate, did increase early degths, indicating a dominant lethd effect.

Conclusions

Methyl bromide did not have adominant lethd effect on rats exposed to methyl bromide
concentrations of O, 20, or 70 ppm for 7 hours per day, for 5 consecutive days.

References
None specified (none “caled out”) in the narrative portion of report.

Data Quality

While the procedures for this assay are poorly described and disorganized, the data qudity from this
study is consdered adequate. This study is assigned Klimich leve 2 (reigble with restrictions).

General Remarks

This study would have benefited from being reported separately from the four other studies
described in the report.
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ROBUST SUMMARY — MeBr R4 04d

Study Type: Sperm Abnormality Test in Mice.

Title: Tier [ Mutagenic Screening of 13 NIOSH Priority Compounds:
Individud Compound Report — Methyl Bromide

Laboratory: Inveresk Research International Limited

Laboratory Study ID#: 409959 (Contract No. 210-78-0026) (Report No. 1190)

Study director(s): Douglas B. McGregor, PhD

Report author(s): Douglas B. McGregor, PhD

Study Initiation Date: Not specified.

Study Completion Date: Not specified. Report Date: May 30, 1981

Protocol Guideline

None specified (this study predates published protocols). No references for methodology were
given.

Remark: This report provides the results of five different genetic toxicology assays. It does not
present methodology information separately for each assay but combinesthem al under a
methodology section and some design information isin the summary table section. Thus, the
presentation of information is not cleer.

The Sperm Abnormality assay is described on page 25 of the report. While some methods were
adequately described, other methods used for this assay werepoorly described. Only one published
reference was provided in the narrative that pertains to methodology. The reference section
contained citations without titles thet may include some pertinent to this assay.

GLP Compliance

None specified.

Test Substance

| dentity: Methyl Bromide (ak.a, bromomethane — CASH# 74-83-9)
Purity: Not specified.
Supplied as. Liquified gas (under pressure) in two cylinders, Batch No. 77371, from BDH
Limited, (Dorsst, England).
Study Design
Group Methyl Bromide Methyl Bromide No/males/c
Concentration Conc. Range onc.
(ppm) Target (ppm)
(Nominal) Actua
(Measured)
Neg. (Air-only)
Control 0 0 10
Low 20 187-214 10
Mid 70 694-73.4 10
Positive Control* 100mgkgEMS 100mgkgEMS 10
ord od

* Ethyl methanesulfonate (EMS); 5 consecutive daily gavage doses.
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Maes only were exposed for 7 hours per day on five consecutive days. Five weeks after the last
exposure, mice were sacrificed and sperm collected, plated on dides, dried, stained, and sperm were
examined microscopicaly for abnormalities. Sperm with the following characteristics were
congdered abnormd: hook upturn or eongated, banana-shaped head, amorphous head, abnormd

tail (sharp, 180° angle or tight coiling only), miscdlaneous (eg., multiple tails, double heads,

twigted neck, filamentous mid-piece, enlarged mid-piece, plier types).

Test subjects (Joecies, drain & sex):

Route of administration:

Mouse (B6C3F1), maes from Charles River (UK) Limited,
Manston, Kent.
Inhaaion, whole-bady.

# MeBr Exposure leves (# of Groups): Three (including an air-only control group).

Negetive Control group(s):
Pogtive control group(s):

Exposure duration:
Exposure regimen:
Post-exposure duration:

Air-only (O ppm).

Ethyl methanesulfonate (oraly administered a 100 mg/kg for
5 consecutive days).

7 hr/day, for 5 consecutive days.

Five consecutive daly 7-hour exposures.

None.

# Animas/sex/group: 10 maes per group.

Termind sacrifice

Other Study Parameters

Age a receipt:

Acdimation period:

Age a dat of sudy:

Weight ranges a dart of study:

Assgnment to groups
Housng:

Inhaation chamber description:
Inhdation chamber volume:
Chamber ar flow rate

Chamber temperature & humidity:

Chamber atmosphere generation:
Chamber amosphere monitoring:

Light cycle
Temperature;
Humidity:
Food:

Access to food:

Access to water:

Toxicity Endpoints Monitored

5 weeks post-exposure.

10- 12 weeks.

10 days.

Not specified.

18— 22 gram range for MeBr mice; dightly heavier for EMS
pogitive control mice.

Randomized weight besis.

Individudly, in polycarbonate cages w/sted mesh tops and
bottoms, suspended above cage-board.

Sted and glass, rectangular

15m®

12 - 16 ar changesthr.

22 + 4 °C; 40-61%.

Dilution with air of methyl bromide gas from cylinders.
Sampled continuoudy during the exposure period with a
Miran-1A Portable Gas Andyzer (Sngle beam infrared
between 2.5 & 14.5 um).

12 hrslight; 12 hrs dark.

22 + 4 °C; 40-61%.

Recorded twice hourly during exposure. 40-70%

Not specified.

Available ad libitumexcept during inhaation exposures and
behaviora tests.

Available ad libitumexcept during inhdation exposures.

Sperm with 1) hook upturned or thet is eongated, 2) banana-shaped head, 3) amorphous heed, 4)
abnormd tall (sharp, 1800 angle or tight coiling only), or 5) miscdlaneous (eg., multiple talls,
double heads, twisted neck; filamentous mid-piece, enlarged mid-piece, plier types).
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Statistical Methods

Observationa count data was transformed using the Freeman-Tukey transformation for proportions
(presumably to convert it to anormd distribution). Once transformed, a one-sded “t” test was used
to digtinguish satidticaly significant differences of treated compared to controls.

Results

No increased frequencies in abnormal sperm were found in methyl bromide exposed mice when
compared to mice exposed to air.

Conclusions

Methyl bromide did not cause abnorma sperm in mice exposed to methyl bromide concentrations
of 0, 20, or 70 ppm for 7 hours per day, for 5 consecutive days.

References
Sperm were scored according to the method of Wyobek and Bruce (1975).

Wyobeck, A.J,, Bruce, W.R., Proc. Natl. Acad. Sci. 72:4425. (title not reported).

Data Quality

While the procedures for this assay are poorly described and disorganized, the data qudity from this
study is conddered adequate. This udy is assigned Klimisch leve 2 (reliable with redtrictions).

General Remarks

This sudy would have benefited from being reported separaidy from the four other sudies
described in the report.
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ROBUST SUMMARY — MeBr R$4 04e

Study Type: Sex-Linked Recessive Lethal Test in Drosophila.

Title: Tier [ Mutagenic Screening of 13 NIOSH Priority Compounds:
Individuad Compound Report — Methyl Bromide

Laboratory: Inveresk Research Internationd Limited

Laboraory Study I1D#:
Study director(s):
Report author(s):

409959 (Contract No. 210-78-0026) (Report No. 1190)
Douglas B. McGregor, PhD
Douglas B. McGregor, PhD

Study Initiation Date:
Study Completion Date:

Not specified.
Not specified. Report Date: May 30, 1981
Protocol Guideline

None specified (this study predates published protocols). No references for methodology were
given.

Remark: This report provides the results of five different genetic toxicology assays. It does not
present methodology information separately for each assay but combines them al under a
methodology section and some design information isin the summary table section. Thus, the
presentation of information is not cleer.

The Sperm Abnormality assay is described on page 25 of the repor t. While some methods were
adequately described, other methods used for this assay were poorly described. No published
references were provided in the narrative that pertains to methodology. The reference section
contained citations without titles that may include some pertinent to this assay.

GLP Compliance

None specified.

Test Substance

| dentity: Methyl Bromide (ak.a., bromomethane — CAS# 74-83-9)
Purity: Not specified.
Supplied as. Liquified gas (under pressure) in two cylinders, Baich No. 77371, from BDH
Limited, (Dorset, England).
Study Design
Group Methyl Bromide Methyl Bromide | Number Number Number Number of
Concentration Conc. Range of males of of [generations
(ppm) Target (ppm) foonc femdes broods foonc
(Nominal) Actua Jeonc [conc.
(Measured)
Low 20 18.7-21.4 2 4 3 3
Mid 70 69.4—734 2 4 3 3
Postive " .
Control* EMSord EMSord 2 4 3 3

* Ethyl methanesulfonate (EMS); 0.4% in sucrose food for 5 hours.

UNEP Publications

179



OECD SIDS METHYL BROMIDE

In aprdiminary toxicity test, 100 flies were exposad to the above concentrationsfor 1, 3, and 5
hours. Toxicity was measured by the hatchability index. Results indicated that a 5-hour exposure
was gppropriate (i.e,, no toxicity occurred fter 5 hours). In the recessve lethd study, only Wild-
type maes were exposed to methyl bromide a concentrations of 0, 20, or 70 ppm for 5 hours.
These males were then mated with two separate unexposed virgin females carrying a heterozygous
trait that produce two male phenotypes (wild and inbred types) on days 1, 3 and 8 following
exposure (covering the period of spermatogenesis). These matings produced three F1 broods (each
the combined offspring of the two femaes). Maes from the F1 generation were mated with shling
femaes and scored for wild type maes (the absence of which would indicate arecessive letha
effect). Apparently, this was repegted for a third generation athough the methodology narrativeis
unclear (results section narrative and summeary tables report results for an F3 generation). A positive
control, ethyl methanesulfonate, was adminigtered in food (0.4% v/v in sucrose for 5 hr).

Test subjects (oecies, drain & sex):  Drosophilameanogester (males: wild-type Oregon K,
femdes Muller-5 with basc baancer X-chromosome).

Route of administration: Inhaation, whole-bady.

# MeBr Exposure leves (# of Groups): Two (no ar-only control group).

Negetive Control group(s): None. Higtorica control rates were used.

Positive control group(s): Ethyl methanesulfonate (oraly administered a 0.4% mg/kg in
sucrosefor 5 hours).

Exposure duraion: 5 hours

Exposure regimen: Single 5-hour exposure.

Post-exposure duration: None.

# Anima s/sex/group: 2 maes per group mated with 2 unexposed virgin femaes

separatdy on days 1, 3, and 8 following exposure. Three
broods per generation (over three generations) condtituted the
basic gatigica unit.

Toxicity Endpoints Monitored

Thelack of appearance of wild-type maes in subsequent-generation maes from the males
originaly exposed to the test agent, condtituted evidence for a sex-linked recessive letha mutation.

Statistical Methods

Reaults were judged for biologica significance based upon whether a reproducible increase above
historical controls was found. Thisis because the rates of recessve lethdity are low in the number
of Drosophila broods that can reasonably comprise a group. Thus, no satitics were applied.
Rather, lethdity frequencies were compared to higtoricd and concurrent controls. A compound
showing arate below 0.5% was consdered negative, greater than 1.0% was positive and between
0.5 and 1.0% was consdered equivocd for recessve lethdlity.

Results

Spurious increases in lethdity rates were seen but they 1) did not follow a dose-responsg, 2) were
not cons stent across generations, or 3) were not consstent among broods within agiven
generation.

Conclusions
Methyl bromide did not cause an increase in the rate of sex-linked recessve lethdity in Drosophila

melanogaster exposed to methyl bromide concentrations of 0, 20, or 70 ppm for asingle 5-hour
exposure.
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References
Spencer, W.P., Stern, C., 1948, Genetics 3343.

Wurgler, F.E., Sobels, F.H., Vogd, E., 1977. In“Handbook of Mutagenicity Test Procedures.” (B.J.
Kilbey, M. Legator, W. Nichals, C. Ramd, eds.) Elsevier, Amsterdam.

Data Quality

While the proceclres for this assay are poorly described and disorganized, the data quality from this
study is conddered adequate. This sudy is assgned Klimisch leve 2 (rdiable with regtrictions).

General Remarks

This study would have benefited from being reported separatdy from the four other studies
described in the report.
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ROBUST SUMMARY — MeBr R$4 05
Study Type: Chronic Toxicity (12-month dietary study in dogs)

Title: A Chronic (12-Month) Toxicity Study of Methyl Bromide Fumigated Feed in
the Dog (Find Report)

Laboratory: Huntingdon Life Sciences (Pharmaco-L SR — East Millstone, N.J., USA)
Laboratory Study 1D#: A-3186

Study Initiation Date: April 24, 194 Necropsy Date: May 8 & 9, 1995
Study Completion Date: Jnuary 4, 1996 Report Date: January 4, 1996

Protocol Guideline 83-1 (FIFRA Guiddine, Subdivison F: Protocal 83-1 “Chronic
Toxicity Studies” revised November 1984)

GL P Compliance

According to a satement that is part of the sudy report, sgned by the manager of the Pharmaco-
L SR Quality Assurance Unit, this study was conducted in accordance with Good L aboratory
Practices (Part 160 of 40 CFR [EPA/FIFRA Good Laboratory Practice Regulations]).

Test Substance

| derttity: Methyl Bromide (ak.a., bromomethane — CAS# 74-83-9

Purity: “100% Active Ingredient”

Suppliedas. Gas, Lot No. “SLV”; supplier: Great Lakes Chemical

Study Design

Test Subjects (species, strain & sex):  Dog (Beagle), maes and femades.

Route of Adminigtration: Diet; feed fumigated with methyl bromide ges.

# Exposure Levels (# of Groups): Four (induding an ar-only control group).

Exposure Level Concentrations: Average target methyl bromide resduelevels 0, 0.5, 1.5, and

5 ppm. Average target dose for maes and femades: 0.0, 0.013,
0.038, and 0.125 mg/kg-d). Actud time weighted average
(TWA) dose (over feeding period of 1 hour) for maes: 0.0,
0.06, 0.13, and 0.27 mg/kg-d; for femdes 0.0, 0.07, 0.12, ad

0.26 mg/kg-d.

Control Groups: Feed-only (O ppm methyl bromide).

Expaosure regimen: Five daysiweek (no exposure on weekends).

Exposure Duration: 12 months.

Post-exposure Duration: None.

# AnimagSex/Dose: 4/sex/dose a doses of 0, 0.5, and 1.5 ppm; 8/sex/dose @ the high dose of 5

ppm.

Termind Secrifice After 12 months of exposure.

Interim Sacrifice Intervas: Nonre.

Interim Test Intervas: Three and six months for hematology and dlinica chemidtries.
Six monthsfor urindyss.

Remarks: Prestudy trids were used to determine the fumigation regimen

that would result in the desired methyl bromide
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Other Study Parameters

Age a receipt:

Acdimation period:

Age a gart of sudy:

Target surviva at termina sacrifice:
Average weight a start of study:
Assgnment to groups.

Housng:
Light cycle
Temperature;
Humidity:
Food:

Access to water:

Toxicity Endpoints Monitor ed

Clinicd 9grs:
Morbidity/mortdity:
Physica examinations.
Ophthamic exam:
Body weights

Food consumption:
Hematology:
Clinicd chemidries:
Urinalyses.

Interim sacrifices
Organ weights.

concentrationsin the feed. Feed was presented daily to the
subjects 2 hours after fumigation with methyl bromide when
degassing had dowed. Feed concentrations (and doses) of
methyl bromide were cdculated on atime weighted average
basi s because methyl bromide degassing, dthough dowed
after 2 hours, continued to evaporate from the feed over the
course of the 60 minute feeding interva. The food fumigation
regimen was designed to result in concentrations & 2 hours
(initigtion of feeding) thet would result in doses based on the
empirical observation that, on average, the dogs consumed
75% of the feed during the first 30 minutes of the 60 minute
feeding period and 25% during the last 30 minutes. Chow was
in med form for easer fumigation. Dogs received untrested
feed on weekends.

Approximately 6 months.

Five weeks.

Approximady 7 months.

100%.

Mades 10 kg; Femaes 8.1 kg.

Randomized weight basis; littermates not assigned to same
group.

Individud devated metd grid cages.

12 hrslight; 12 hrs dark.

16 to 26 °C monitored and recorded twice daily.

24 to 78% monitored and recorded once daily.

Med form of chow. Certified Canine Digt, No. 5007 (medl),
(PMI Feed, Inc., St. Louis, MO).

Ad libitum viaautomated watering system.

Twice dally.
Twice dally.

Pretest and weekly.
Pretest and termination.
Pretest, weekly, and a termination.
Messured and recorded daly.
Three times prior to exposure, 3, 6, and 12 months.
Three times prior to exposure, 3, 6, and 12 months.
Once, prior to exposure, and a 3, 6, and 12 months.
None.

Brain, heart, kidneys, liver, lungs, ovaries, oleen, testes (with epididymides),

and thyroid/parathyroid.

Gross pathology:
Histopathology:

Conducted on dl animas.
Tissues from dl animas were preserved in formain. These included: adrend

glands, aorta, bone (ferur, sternebra), bone marrow (femur, sternum), brain
(3 s=ctions), esophagus, eyes with optic nerve, gdl bladder, heart, intestine
(cecum, colon, duodenum, ileum, jgunum, rectum), kidneys, larynx, liver,
lungs lymph nodes, mammary gland, nasopharynged tissues, nerve (sciatic),
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ovaries, pancress, pituitary, progate, sdivary (submandibular), skeletd
muscle, skin, spind cord, (cervicd, thoracic, lumbar), spleen, someach, testes
(W/epididymides), thymic region, thyroid/parathyroid, trachea, urinary
bladder, uterus (body, horns, cervix), and tissues with macroscopic lesions.
Tissues were examined for damage from chronic toxicity and for neoplastic
lesions. All of the these tissues were examined microscopicaly from all

animas.
Satidicd Methods
Body weights Andysis of variance followed by Dunnet’ stest.
Organ weights: Andysis of variance followed by Dunnet’ stest.
Hematology data Anaysdis of variance followed by Dunnet’ stedt.
Biochemigtry data: Andysis of variance followed by Dunnet’ stest.
Results

Clinica sgns No differences were noted between control and methyl bromide-treated animals
regarding behaviord or clinicd sgns. Clinicd sgns NOAEL = 0.27 mg/kg-d (maes) and 0.26
mg/kgd (femaes). No LOAEL established.

Morbidity/Mortdity: No unscheduled deaths occurred during the course of the study. Mortdity
NOAEL = 0.27 mg/kg-d (maes) and 0.26 mg/kg-d (females). No LOAEL established.

Body weights There was no effect from methyl bromide exposure on body weights. Body weight
NOAEL = 0.27 mglkgd (mdes) and 0.26 mg/kg-d (females). No LOAEL established.

Organ weights. Methyl bromide exposure produced no effect upon absolute or relative organ
weights. A datisticaly significant difference in absolute kidney weights was found in mid and high
dose femdes. When compared on a bass rdative ether to tota body weight or to brain weight,
however, no difference was detected. Because of this, and because a dose response was not
exhibited, kidney weights were not considered to be affected by methyl bromide exposure. Organ
weight NOAEL = 0.27 mg/kg-d (mdes) and 0.26 mg/kg-d (females). No LOAEL established.

Food consumption: Methyl bromide did not affect food consumption. NOAEL = 0.27 mg/kg-d
(maes) and 0.26 mg/kg-d (females). No LOAEL established.

Ophthalmic Effects. Ophthamic examinations reveded no effect from methyl bromide exposure.
Body weight NOAEL = 0.27 mg/lkg-d (mdes) and 0.26 mg/kg-d (females). No LOAEL established.

Hematology: Sporadic changes were noted in some hematology parameters at different collection
points. Specificaly, high dose maes showed a significant decrease in hematocrit val ues compared

to controls a 3 and 6 months. Hemoglobin was decreased in these maes a 6 and 12 months.

Fndly, mid-dose femaes exhibited e evated hematocrits, hemoglobin, and RBC counts at 12

months. These changes were not considered related to methyl bromide exposure because they

varied widdy in the basdline assessments prior to trestment, were not consistent among time points
or between genders, and did not correlate with other, related parameters (e.g., reticulocyte counts

did not change when RBC' s were elevated). Hematology NOAEL = 0.27 mg/kg-d (males) and 0.26
mg/kgd (femaes). No LOAEL established.

Clinica chemidries: Random differences were found that reached statistical significance when
compared to controls at the 3 callection times. At 3 months, tota protein and globulin was dightly
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increased high dose males and A/G ratio was decreased. High dose females exhibited eevated
potassum. At 6 months, mid and high dose maes had decreased cacium. At study termination, the
A/G ratio was decreasad in high dose maes and calcium was decreased in mid and high dose males.
The authors of the study did not attribute these changes to methyl bromide exposure because they
were smdl, within norma ranges, not seen in both sexes, not repested consgtently et different
collection points, and were not generdly doserdated. Clinica chemistry NOAEL = 0.27 mg/kg-d
(meles) and 0.26 mg/kg-day (females). No LOAEL established.

Urindyses: No changes were found that could be ettributed to methyl bromide exposure. Urindysis
NOAEL = 0.27 mg/kg-d (males) and 0.26 (females). No LOAEL established.

Grosspahology: Examination at necropsy reveded no efect from methyl bromide exposure.
NOAEL = 0.27 mg/kg-d (mdes) and 0.26 mg/kg-d (females). No LOAEL established.

Higopathology: Although incidentd |lesions were found, none were considered related to methyl
bromide exposure. NOAEL = 0.27 mg/kg-d (maes) and 0.26 (females). No LOAEL established.

Condusons

No toxicologicdly sgnificant effects from methyl bromide exposure were seen on clinica
obsarvaions, body weght, body weight gain, food consumption, dinicd pathology, urindyss,
ophthalmology, absolute or relative organ weights, or macrascopic or microscopic pathology.

Based on the results of this sudy, the NOEL for methyl bromide when administered via fumigated
feed to beagle dogs was 5 ppm (> 0.27 mg/kg/day for maes and > 0.26 mg/kg/day fa femaes).

References

Newton, P.E., 1995. A chronic (12-month) toxicity study of methyl bromide fumigated feed in the
dog. Unpublished report from Pharmaco LSR, Project Number 93-6068.

Wilson, N.H., Newton, P.E., Rahi, M., Bolte, H.F., Suber, R.L., 1998. Methyl bromide: 1year dietary
study in dogs. Food Chem. Toxical. 36(7):575-534.

Data Quality

The data qudity from this sudy is considered high. The report included comprehensive
documentation for method and results. The conducting laboratory is reputable. This study reaches
Klimischleve 1.

General Remarks
This study was reliably conducted with exposure levels chosen o asto reved theintringc toxicity

of methyl bromide, and usudly bracketing adverse effects so that NOAELs could be identified for
each effect (LOAEL s generally were not established).
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ROBUST SUMMARY — MeBr R34 06

Study Type: Chronic Toxicity/Carcinogenicity

Title Chronic (29-month) Inhaation Toxicity and Carcinogenicity Study of
Methyl Bromide in Rats

Laboratory: Netherlands Organization of Applied Scientific Research (T.N.O.)

Laboratory Study 1D#: V86.469/221044

Study Completion Date: March 7, 1985 Report Date:  Jenuary 1987

Protocol Guideline Not specified.

GL P Compliance

According to a statement that is part of the study report, signed by the manager of the TNO Quality
Assaurance Unit, this study was conducted in accordance with Good L aboratory Practices (Specific

guiddines not reported).

Test Substance

| dentity: Methyl Bromide (ak.a, bromomethane — CA S# 74-83-9).

Purity: > 98.8% (< 50 ppm water; < 10 ppm HBr).

Supplied as. Liquefied, compressed methyl bromide gasin pressurized cylinders

(45 kg/cylinder, supplied by Air Products).

Study Design

Test subjects (pecies, dran & sex):  Rat (Widtar; CpbrWU drain), maes and femdes.

Route of administration: Inhdation, whole-bady.

# Exposure leves (# of Groups): Four (induding an ar-only control group).

Exposure level concentrations: Nomind concentrations. 0, 3, 30, and 90 ppm. Actud conc (+-
SD): 3.1(+- 0.4), 29.6(+-1.9), and 89.1(+-3.4) ppm.

Control group(s): Air-only (O ppm).

Exposure duration: Up to 29 months of age.

Exposure regimen: 6 hourg/day, 5 days'week (no exposure on weekends).

Post-exposure durdion: None.

# Animas/sex/concentration:.  90/sex/conc. tota; 50/sex/conc. for lifetime exposure duration
(remainder split 10/sex among three sacrifice and one behaviord test intervals).

Interim sacrifice intervals: 13, 52, and 104 weeks (10/sex/conc.).
Interim test intervals: 41 weeks for kehaviord test battery (10/sex/conc.).
Termind sacrifice: At 29 months of age.

Other Study Parameters

Age a receipt: Four weeks.

Acdimation period: Two weeks.

Age a sart of study: Six weeks.

Target surviva at termind sacrifice 30% (this resulted in ages at find sacrifice of 107 weeks for
males and 109 weeks for femaes).
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Inhalation chamber volume:
Chamber air flow rate:

Chamber temperature:

Chamber atmosphere generation:

Chamber atmosphere monitoring:

Housng:
Light cycle
Access to food and water:

Toxicity Endpoints Monitored

Clinicd Sgns
Morbidity/Mortdity:
Body Weights:
Hematology:
Clinica Chemidries
Urindyses.

Interim Sacrifices
Organ Weights.

Gross pathology:
Histopathology:

25m°.

40-60 mh.

21 +2°C.

Computer controlled dilution with ar of methyl bromide gas
from cylinders

Sampled in triplicate every 30 minutes during exposure
periods with an Intersmat GC 120 gas chromatograph
equipped with aflameionization detector (cdibrated
monthly).

Suspended wire mesh cages in inhaaion chambers.

12 hrslight; 12 hrsdark.

None during exposures; ad |ibitum during nor-exposure
periods

Daly

Daly

Weekly, for first three months; monthly thereafter

Week 13 and week 52 (10/sex/group)

Week 14 and week 53 (10/sex/group)

Week 13 and week 52 (10/sex/group)

Week 13, week 52, and week 104 (10/sex/group)

Adrends brain, heart, kidneys, liver, lungs, ovaries pituitary,
spleen, testes, and thymus

Conducted on dl animads

Tissues from al animas were preserved in formdin. Tissues were examined

for damage from chronic toxicity and for neoplastic lesons. Tissues
examined microscopicaly from the O and 90 ppm group included: Adrends,
aorta, axillary lymph nodes, brain (stem, cerebrum, cerebellum), caecum,
coagulating glands, colon, duodenum, epididymides, extraorbitd lachrymd
glands, eyes, harderian glands, heart, ileum, jgunum, kidneys, liver, lungs
(with mediagtina lymph nodes, trachea and larynx), mammary glands,
mesenteric lymph nodes, nose (cross seclions a 4 levels), esophagus, ovaries,
pancress, parotid sdivary glands, pharynx, pituitary, prosate, sciatic nerve,
semind vesdes skdetd musde (thigh), skin (flank), spind cord, spleen,
sernum (with bone marrow) stomach, sub-maxillary divary glands,
sublingud divary glands, testes, thymus, thyroid with parathyroid, urinary
bladder, uterus (with cervix), zymbadl glands, bone marrow smears, dl gross
lesons Tissues examined microscopicaly from the 3 and 30 ppm indluded:
al gross lesonsfound a autopsy, heart, and the nasdl cavity.

Statiticadl Methods

Body weights:

Organ weights.
Hematology data:
Biochemigtry data:
Mortdity incidence:
Histopathology incidence:

Reaults

Analysisof covariance followed by Dunnet’ s test.
Analysisof covariance followed by Dunnet’ stest.
Analysisof covariancefollowed by Dunnet’s test.
Anaysisof covariance followed by Dunnet’ s test.
Fisher exact probability test
Fisher exact probability test
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Clinica sgns No differences were noted between control and methyl bromide-treated animals
regarding behaviord or clinica sgns. Clinical sgns NOAEL = 90 ppm (males and femaes). No
LOAEL edtablished.

Morbidity/Mortdity: Increased in 90 ppm group toward end of second year in both maes and
females. | ncreased mortdity was associated with increased incidence of heart thrombi, which the
study authors speculated might be causative. Mortdity NOAEL = 30 ppm (maes and femaes);
Mortdity LOAEL = 90 ppm (males and females).

Body weights: In the 90 ppm graup, mae and femae body weights were dightly less than controls
after four weeks of exposure. Differences were not aways statisticaly significant in males but were
dways 0 in femaes. Femaes exposed to 3 and 30 ppm showed weight loss from exposure days
309 to 337. Femades from these two groups resumed weight gain thereafter. Maes, which were
housed in the same chambers a 3 and 30 ppm, did not show weight loss or decreased weight gain
during the same period. Nor did femaes a 90 ppm exhibit these efects over this period. No reason
was gpparent that explained the weight lossin the 3 and 30 ppm femaes. Much earlier in the study
(exposure week 5), atransent lower body weight (not frank weight loss) was found in the 30 ppm
malesthat did not occur at the next weighing. Because of the inconsistencies, no treatment related
effect was ascribed to the body weight effects in subjects exposed to 3 or 30 ppm. However, methyl
bromide exposure did appear rdated to the effects found in the 90 ppm group. Body weight

NOAEL = 30 ppm (males and females); Body weight LOAEL = 90 ppm (maes and females).

Organ weights: At 53 weeks, average abosolute kidney weights were significantly lower in 90 ppm
maes and 30 and 90 ppm femaes. Expressed relative to total body weight, kidney weights were
sgnificantly lower for 30 and 90 ppm maes and these decreases exhibited a dose-response
relationship. Brain weights were decreased compared to controls on an absolute but not relative
basisin 90 ppm femdes a 53 and 104 weeks. While not Satisticaly sgnificant for males the same
pattern held for absolute brain weights (dso no difference relative to body weight). Relative but not
absolute thyroid weights were decreased in femaes exposed to 30 ppm (not considered trestment
related). Absolute organ weight NOAEL = 3 ppm (females) and 30 ppm (maes). Relaive organ
weight NOAEL = 3 ppm (maes) and 30 ppm (females).

Hematology: Random differences were found at week 13 and week 52 that reached statistical
sgnificance in some groyps. Specificaly, mean packed cell volume was dightly decreased in 90
ppm femaes at 13 weeks (but not 52 weeks and erythrocyte count was normd). Also, neutrophil
counts were increased in the 3 ppm femaes at week 13, erythrocyte counts were decreased in 30
ppm maes at 13 weeks. At week 52, white call counts were higher in 3 and 90 ppm maes when
compared datidicdly to an unusudly low control vaue but were within the norma range.

Because these changes 1) were dl dight in magnitude, 2) did not co-occur &t the two test intervas
of 13 and 52 weeks, 3) did not show a coherent pattern with other parameters (i.e., decreased mean
packed cdl volume did not corrdlate with a decreased red blood cell count), 4) did not exhibit a
concentration-response relationship, 5) were within norma ranges or 6) were significant because of
an unusud control vaue, they were not considered treatment-related. Hematology NOAEL = 90
ppm (males and femaes). No LOAEL was found for hematology.

Clinicd chemidries BUN was decreased in a dose related manner in 30 and 90 ppm maes at 53
weeks. Although not seen with femades, this finding may be related to methyl bromide exposure.
Totd protein was higher (63.4 g/l) in 90-ppm males at week 53 than controls (60.9 g/l). Becausethe
control vaue was consdered unusudly low, the study authors did not consider increased protein to
be treatment-related. Femaes exposed to 30 ppm methyl bromide exhibited an increase in dkdine
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phosphatase that did not re-occur at week 53. Because of the lack of re-occurrence and lack of dose-
response, the dkaline phogphatase findings were not considered trestment related. Alanine amino
transferase and aspartate amino transferase were both decreased in 90 ppm females at 53 weeks.
Because the contrd was unusudly high and this effect did not occur at 13 weeks, the authors did

not attribute the effect to methyl bromide exposure. Decreased BUN NOAEL = 3 ppm (maes), 90
ppm (femaes). Decreased BUN LOAEL = 30 ppm (males), none for females.

Urinalyses No changes were found that could be attributed to methyl bromide exposure. Urindyss
NOAEL = 90 ppm (males and females). No LOAEL established.

Gross pathology : Increased incidence of hemothorax in maes and females from the 90 ppm group.
NOAEL = 30 ppm (maes and femdes); LOAEL = 90 ppm (males and females).

Higopathology: Regarding non-neoplastic lesons, aconcentration-related increase in irritation of
the nasdl epitheliawas found in methyl bromide exposed rats of both sexes a al exposure levels
and dl four sacrifice times. These lesions occurred in the dorso-medid part of the nasd cavity and
were characterized by basal cdl hyperplasaand degeneration of the overlying epithdium. While
concentration-related, these lesions did not increase gppreciably with exposuretime. An increased
incidence aso was seen of thrombi in the heart a various exposure times after 53 weeks and was
maost pronounced in the 90 ppm group for both males and femaes. Controls did nat exhibit this
heart leson. Hyperkeraosis of the esophagus and somach was found in both sexes exposed to 90
ppm methyl bromide but was satisticaly higher only in males. No higher incidence of neoplastic
lesons occurred that could be attributed to methyl bromide exposure.

Conclusions

The mgor findings were: 1) degeneration and dight to moderate hyperplasain the nasal olfectory
epithelium that increased with dose, 2) damage to heart tissue (Sgnificant at the 90 ppm levd), 3)
esophaged hyperkeratogs a 90 ppm in maes only a 29 months, and 4) forestomach lesions thet
were not saidticaly sgnificant. No treatment-related gross or microscopic changes were observed
in the brains or lungs of exposed animds.

Irritation of the nasal olfactory epithelium was characterized by degeneration and hyperplasa This
leson increased in severity with concentration, ranging from very dight to moderate. Irritation dso
increased somewhat with time, even in controls, suggesting an age-related effect. A Statisticaly
sgnificant increase was found between controls and the low -exposure group (3 ppm) at the end of
the 29-month exposure period but not before (as with the higher exposure groups). The frequency

of thislesion dso increased with age in the controls from 12 through 24 and 29 months. All but one
of the lesonsin the 3-ppm group was described as dight or very dight. One moderate lesion of the
nasal mucosa aso was observed in a control animd &t the 24-month sacrifice interval. The NOAEL
for thislesion was 90 ppm &fter 12 months of exposure, 3 ppm after 24 months, and < 3 ppm after
29 months.
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Data Quality

The data qudity from this study is consdered high. The report included comprehensve
documentation for method and results. The conducting laboratory is reputable. This study reaches
Klimischlevd 1.

General Remarks
This sudy was rdiably conducted with exposure levels chosen 0 as to reved the intringc toxicity

of methyl bromide, and usudly bracketing adverse effects so that NOAELs and LOAELSs could be
identified for each effect.
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ROBUST SUMMARY — MeBr R34 07

Study Type: Chronic Toxicity/Carcinogenicity

Title: A 24-Month Chronic Dietary Study of Methyl Bromide in Rats
Laboratory: WIL Research Laboratories, Inc. (Ashland, OH, USA)
Laboratory Study 1D#: WIL-49014

Study Initiation Date: December 16, 1994

Study Completion Date: December 9, 1997 Report Date: December 9, 1997
Protocol Guideline 83-5 (FIFRA Guiddine, Subdivison F: Protocol 83-5)

GLP Compliance
According to a satement that is part of the study report, sgned by the WIL Study director, this

study was conducted in accordance with Good L aboratory Practices (Part 160 of 40 CFR
[EPA/FIFRA Good Laboratory Practice Regulations)).

Test Substance

| dentity: Methyl Bromide (ak.a, bromomethane— CASH# 74-83-9)
Purity: Two batches of 0.48% and 3.44% microencapsulated methyl bromide
Supplied as. Microencapsulated methyl bromide
Study Design
Dietary Methyl Description Dose Dose No./Sex/Dose
Bromide (mg/kg/day) (mg/kg/day)
Concentration Males Femdes
(ppm)
0 Basd diet only 0 0 70*
0 Dlgt with empty 0 0 70*
microcapsules
Diet w/microencapsulated
05 methyl bromide 0.02 0.03 50
Diet w/microencapsulated
25 methyl bromide 011 0.15 50
50 Diet w/mi croencapsul ated 220 200 70¢
methyl bromide
Diet w/microencapsulated
250 methyl bromide 11.10 1512 70

* The twenty lowest numbered subjects/'sex (numbers assigned to subjects at random by computer)
were alocated to the 12-month chronic toxicity portion of the udy.

Test subjects (pecies, Srain & sex):  Rat (Crl:CD?* (SD)BR), males and females.

Route of Adminigtration: Diet containing microencapsulated methyl bromide.

# of exposure levds Fve (0, 0.5, 25, 50, & 250 ppm)

Control Groups. Feed-only (O ppm methyl bromide).
Microcapsulesin feed.

Exposure regimen: Seven daysweek.
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Exposure Duration:

Paost-exposure duration:
# Animagsex/dose:
Termind sacrifice:

Interim sacrifice intervas
Interim test intervas

Remarks;

Other Study Parameters

Age a recaipt:

Acdimation period:

Age a dart of sudy:

Target surviva at terminad sacrifice:
Average weight at start of study:
Assgnment to groups.

Housng:

Light cycle
Temperature:
Humidity:

Food:

Access to food:
Access to water:

Toxicity Endpoints Monitored

12 monthsfor chronic toxicity portion; 24 months for
oncogenicity portion of sudy.

None.

See table above.

Twelve months for chronic toxicity portion of study; 24
months for oncogenicity portion.

12 months (chronic toxicity subjects).

Hematology: 3, 6, 12, 18, & 24 months from 10 lowest
numbered rats'sex from each group.

Clinicd chemidtries 6, 12, 18, & 24 months from 10 lowest
numbered rats'sex from each group.

Urindyss 3, 6, 12, 18, & 24 months from 10 lowest
numbered rats/sex from each group.

The diets for the lower dose levels (0.5 and 2.5 ppm) were
prepared using the 0.48% microencapsulated methyl bromide.
The higher dose levd diets were prepared using the 3.44%
microencapsulated methyl bromide preparation.

Approximately 4 weeks.

Three weeks.

Approximately 7 weeks.

Not specified; time of 24 months was target.

Maes ~200 grams, Femdes. ~150 grams.

Randomized weight basis (body weight sratification in a
block design).

Individudly in wire mesh cages suspended above cage-board.
12 hrslight; 12 hrs dark.

70 - 74 °F monitored and recorded once dally.

15.6 — 82.8% monitored and recorded once dally.

Med form of chow. Diet No. 5002 (medl), (PMI Feed, Inc.,
S. Louis, MO).

Weeks0 — 65: Mdes: 30 grams, Femaes 23 grams.

After 65 weeks Mdes: 35 grams, Females: 30 grams.

Ad libitum.

Clinicd 9gns Oncedaily (detailed physicd examination conducted once weekly).
Morbidity/mortdity: ~ Twice dally.
Physica examinations: Pretest and weekly including examination for papable masses.

Ophthamic exam: Exams performed prior to treetment and at 51 weeks on dl animds.
Body weights Pretest, weekly, and at termination.

Food consumption: Measured daily and recorded weekly.

Hematology: 3,6,12, 18, & 24 months.

Clinicd chemidriess 6, 12, 18, & 24 months.

Urinalyses. 3,6, 12,18, & 24 months.

Interim sacrifices 12 months (this was actudly the find sacrifice for the chronic toxicity
portion of the study)
Brain, kidneys, liver, ovaries, and testes.

Complete necropsy performed on dl animds.

Organ weights.
Gross pathology:
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Histopathology: Tissuesfrom dl animas were preserved in formdin. These included: adrend
glands, aorta, bone (femur, sternebra), bone marrow (femur, sternum), brain
(3 sections), eyes with optic nerve, gastrointestinal tract (esophagus, stomach,
duodenum, jeiunum, ileum, cecum, colon, rectum), heart, kidneys, liver,
lungs lymph nodes, mammary gland, ovaries, pancrees, peripherd nerve
(scidic), pituitary, progate, sdivary gland (submaxillary), skeletd muscle,
skin, spind cord, (cervicd, thoracic, lumbar), soleen, testes
(W/epididymides), thymus, thyroid/parathyroid, trachea, urinary bladder,
uterus (body, horns, cervix), and tissues with macroscopic lesions. Tissues
were examined for damage from chronic toxicity and for neoplagtic lesons.
All of these tissues were examined microscopicaly from animasin both
control groups and the high dose group. Microscopic examination of tissues
from the remaining groups was limited to lungs, brain, eyes (with optic
nerve), somach, liver, kidneys, masses, and dl gross lesions suspected of

being trestment related.
Statistical Methods
Body weights. Andysis of variance followed by Dunnett’ stest.
Organ weights: Andysis of variance followed by Dunnett’ stest.
Food consumption data: Anayssof variance followed by Dunnett’ stest.
Hematology datax Andysisof variance followed by Dunnett’ stest.
Biochemigtry data: Andysis of variance followed by Dunnett’ stest.
Clinicd pathology deta Andysisof variance followed by Dunnett’ stest.
Survivd: RXC Chi-sguare test.
Pal pable masses: Fisher's Exact Test

Results

Clinica sgns No differences were noted between control and methyl bromide-treated animals
regarding behaviord or dinicd signs. Clinicad sgns NOAEL = 250 ppm or 11.10 mg/kg-d (males)
and 15.12 mglkg-d (females). No LOAEL established.

Morbidity/Mortdity: No differencesin surviva was attributable to methyl bromide adminigration.
Mortaity NOAEL = 250 ppm or 11.10 mg/kg-d (males) and 15.12 mg/kg-d (females). No LOAEL
established.

Palpable masses: No differencesin the incidence of pa pable masses was attributable to methyl
bromide adminigration. NOAEL = 250 ppm or 11.10 mg/kg-d (males) and 15.12 mg/kg-d
(females). No LOAEL established.

Body weights. Body weights and body weight gains of rets from the 250 ppm group were
sgnificantly decreased in both sexes compared to ether control group. These decreases tended to
disgppear during the second year of study. Body weight NOAEL =50 ppm or 2.20 mg/kg-d (males)
and 292 mg/kg-d (females). LOAEL = 250 ppm.

Food consumption: Food consumption of rats from the 250 ppm group were sgnificantly decreased
in both sexes compared to d@ther control group. These decreases tended to disappear during the
second year of sudy. Food consumption NOAEL = 50 ppm or 2.20 mg/kg-d (males) and 2.92
mg/kg-d (females). LOAEL =250 ppm.
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Organ weights. Methyl bromide exposure produced no effect upon absolute or rdaive organ
weights. A gatidicdly sgnificant difference in absolute kidney, liver, and testes weights was found

in high dose males. However, when compared on abasis rdetive to tota body weight, no difference
was detected. Because of this, and because no accompanying microscopic changes were observed in
these organs, organ weight changes were not considered to be the result of methyl bromide
exposure. Organ weight NOAEL = 250 ppm or 11.10 mg/kg-d (mdes) and 15.12 mg/kg-d
(females). No L OAEL established.

Ophthamic Effects. Ophthalmic examinations reveded no effect from methyl bromide exposure.
Body weight NOAEL = 250 ppm or 11.10 mg/kg-d (maes) and 15.12 mg/kg-d (females). No
LOAEL edtablished.

Macroscopic Examinations: No lesions were found at necropsy from ether the 12-month chronic
toxicity subjects or the 24-month oncogenicity subjects that could be atributed to methyl bromide
exposure. NOAEL = 250 ppm or 11.10 mg/kg-d (males) and 15.12 mg/kg-d (females). No LOAEL
established.

Hematology: Other than spurious changes considered unrelated to exposure, no hematologica
parameters were affected by methyl bromide exposure. Hematology NOAEL = 250 ppm or 11.10
mg/kg-d (maes) and 15.12 mg/kgrd (females). No LOAEL established.

Clinicd chemidries Other than spurious changes consdered unrelated to exposure, no dinica
chemigtry parameters were affected by methyl bromide exposure. Clinical chemistry NOAEL = 250
ppm or 11.10 mg/kg-d (maes) and 15.12 mg/kg-d (females). No LOAEL established.

Urindlyses. Other than spurious changes consdered unrelated to exposure, no urindysis parameters
were affected by methyl bromide exposure. Urinalyss NOAEL = 250 ppm or 11.10 mg/kg-d
(maes) and 15.12 mg/kg-d (femaes). No LOAEL established.

Grosspathology: Examination at necropsy reveded no effect from methyl bromide exposure.
NOAEL = 250 ppm or 11.10 mg/kg-d (maes) and 15.12 mg/kg-d (females).

Higopathology: Although incidental non-neoplastic were found, none were considered related to
methyl bromide exposure. No affect on tumor incidence was found. NOAEL = 250 ppm or 11.10
mg/kg-d (maes) and 15.12 mg/kg-d (females).

Conclusions

No toxicologicdly sgnificant effects from methyl bromide exposure were seen on clinica
observations, body weight, body weight gain, food consumption, dinicd pathology, urindyss,
ophthamology, absolute or relive organ weights, or macrascopic or micrascopic pathology,
including tumor incidence. Based on the results of this study, the NOEL for methyl bromide when
adminigered in the diet in microcgpsules was 50 ppm or 2.20 mg/kg-d (mdes) and 2.92 mg/kg-d
(femaes) and the LOAEL was 250 ppm or 11.10 mg/kg-d (maes) and 15.12 mg/kg-d (females).

Refer ences

Mertens, JJW.M., 1997. A 24-month chronic dietary Sudy of methyl bromidein rats. Unpublished
report from WIL Research Laboratories, Project No. WIL -49014.
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Data Quality

The data qudity from this study is considered high. The report included comprehensive
documentation for method and results. The conducting laboratory is reputable. This sudy reaches
Klimischlevd 1.

General Remarks
This study was reliably conducted with exposure levels chosen so asto reved theintringc toxicity

of methyl bromide, and usudly bracketing adverse effects so that NOAEL s and LOAELSs could be
identified for each effect.
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ROBUST SUMMARY — MeBr R34 08

Study Type:

Title

Sponsoring Organizetion:

Conducting Laboratory:
Laboratory Study 1D#:
NTP Report #:

Report Date:

Study Completion Date:
Protocol Guideline

Not specified.

Chronic Toxicity/Carcinogenicity

Toxicology and Carcinogenesis Studies of Methyl Bromide (CAS No.

74-83-9) in B6C3F1 Mice (Inhdation Studies)

U.S. Nationa Toxicology Program (NTP)

Brookhaven Nationd Laboratories
Not specified.
NTP TR 385 (NIH Publication No. 92-2840)
March 1992.

Not specified. Last day of exposure: 15 September 1986.

Remark: Thisrobust summary was written from an NTP study report. As such, protocol guiddines
were not specified. However, al NTP studies from this period w ere conducted using modern

protocols

GL P Compliance

FDA Good Laboratory Practices were followed (21 CFR Part 58). An independent quaity
assurance auditor evauated the study data, including histopathology .

Test Substance

| dentity: Methyl Bromide (a.k.a., bromomethane — CAS# 74-83-9).
Purity: 99.8% (report page 176) (purity remained stable over the course of
the study). Purity was andlyzed a the Midwest Research Indtitute
andytical chemidry laboratory, Kansas City, MO.
Suppliedas. Liquefied, compressed methyl bromide gasin five pressurized
cylinders supplied by Matheson Gas Products, Joliet, IL. Lot No.
E21-1012-00.
Study Design
Group Target Actud Total 6 Mo. 15 Mo. Find Sec. Behaviord
MeBr MeBr No per S S No per No per Sex
Conc. Conc. Sex No per No per Sex per Group
(Ppm) (Ppm) per Group Sex Sex per Group
(Nominal) (range)* per Group | per Group
Air-only
Contro 0 0 % 10 10 50 16
+20%
Low 10 trroet % 10 10 50 16
. +10%
Mid 3 target 9] 10 10 50 16
. +10% + + + t
High 100 trget % 10 10 50 16

T BecaLise of excessive mortdlity after 20 weeksin this group, these target numbers changed. See“Remark” below.
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Remark: Excessive mortdity occurred in mice exposed to 100 ppm methyl bromide after 20 weeks
(27/86 mdes, 7/86 femdes). As aresult, methyl bromide exposures were discontinued theresfter for
this group and animas from this group were subsequently exposed to air for the remainder of the
scheduled 24-month exposure period. This precluded the interim sacrifices of 100ppm madesa 6

and 15 months as well asthe femdes at 6 months. Thisleft 70 mae mice and 60 femae (nomina)
mice for the fina sacrifice in the 200 ppm group. Findly, dso because of the excessve mortdity,
maesfrom the 100 ppm group did not undergo neurobehaviord teding subsequent to the 3 month
interim test. All other mice, indluding females from the 100 ppm group, were tested a 3 month

intervals as scheduled.

Test subjects (oecies, drain & sex):

Route of administration:
# Exposure leves (# of Groups):
Exposure level concentrations:

Control group(s):
Exposure duraion:
Exposure regimen:
Post-exposure durdion:

Rat (Widar; Cpb:WU drain), maes and females.

Inhalation, whole-body.

Four (induding an ar-only control group).

Nomind concentrations. 0, 3, 33, and 100 ppm. Actudswere
within £10%.

Air-only (O ppm).

Up to 29 months of age.

6 hourg/day, 5 days'week (no exposure on weekends).

None.

# Animas/sex/concentration:  86/sex/group totd; 50/sex/group for lifetime exposure duretion;
10/sex/group for interim toxicity sacrifices (@ 6 and 15 mo); 16/sex/group for tri-monthly

behaviord tests.

Interim sacrificeintervas:
Interim test intervas.
Termind sacrifice:

Other Study Parameters

Age a receipt:

Acclimation period:

Age a dat of sudy:
Inhaation chamber volume:
Chamber airflow rate:
Chamber air changes:
Chamber temperature:

Chamber atmosphere generation:

Chamber atmosphere monitoring:

Housng:

Animd room temperature:
Anima room humidity:
Light cycle:

Access to food and water:

Toxicity Endpoints Monitored

Clinicd Sgns
Morbidity/Mortdity:

6 and 15 months (10/sex/conc.).
3month intervas for behaviord test battery (16/sex/conc).
After 24 months of exposure.

Four weeks.

Two weeks.

Six weeks.

14m®

21 nfhr.

15 changes per hour.

Not specified.

Computer controlled dilution with ar of methyl bromide gas
from cylinders

Each chamber sampled hourly for 10 minutes during exposure
periods withaMiran 80 infrared spectrophotometer (at 3.327
microns).

Suspended wire mesh cages in inhaation chambers.

65 - 82 °F.

11— 85%.

12 hrslight; 12 hrsdark.

Weater: ad libitum at al times. Food (NIH-07): none during
exposures - ad libitumduring non-exposure periods.

Twice daly (once daily on weekends).
Twice daily (once dally on weekends).
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Body Weghts. Weekly, for firg three months, monthly for next 18 months,
bi-weekly theresfter.

Hematology: Month 6, 15 and a termind sacrifice.

Clinica Chemidries None.

Urinalyses. None.

Interim Sacrifices: Months 6, 15, and 24 (termind).

Organ Weights. Brain, heart, right kidney, liver, lungs, soleen, right testis, and
thymus.

Gross pathology: Conducted on dl animas not used in neurobehaviora phase.

Higtopethology: Tissues from dl animas were preserved in formain. Tissues were examined

for damage from chronic toxicity and for neoplagtic lesions. Tissues
examined microscopicaly from the control and high exposure groups
included: Adrends, brain, bronchid lymph nodes, cecum, colon,
cogtochondrd junction, duodenum, epididymis/semind
vescles/progtaeltestes or ovariesuterus, esophagus, femur including
marrow, gal bladder, gross lesons and masses, heart, ileum, jgunum,
kidneys, larynx, liver, lungs (with maingem bronchi), mammary gland,
meandibular lymph nodes, mediagtind Iym ph nodes, mesenteric lymph nodes,
nasd cavity and turbinates, ora cavity, pancress, parathyroid glands,
pituitary gland, rectum, sdivary glands, sciaic nerve, skin, spleen, spind
cord, sernebrae with marrow, vertebra, somach, thymus, thyroid gland,
trachea, and urinary bladder.

Neurobehaviora Tests Locomotor activity, exploratory behavior, Sartle response, grip strength,
andgesaresponse, and foat play.

Neurohigopathology: At 20 weeks (100 ppm group), 6, 15 and 24 months microscopic
examinations were conducted of the brain, spind cord and nerves.

Statistical Methods

Continuousvariables Jonckheere stest for trends in Significance of dose responsefollowed
by nonparametric multiple comparison test of either Dunn or Shirley
for comparing exposed to control groups.

Mortdity incidence: Probaility of surviva: Kgplan Meer product-limit procedure.
Dose-Response Effect: Cox for difference between two groups and
Tarone s life table test for doserdated trend.

Neoplagtic incidence: Ratio of animds found with lesion in atissue to number examined or
autopsied. Logigtic regression for non-letha tumors. Dinse and
Lagakosfor lethd tumors.

Results

Clinica sgns No differences were noted between control and methyl bromide-treated animals
regarding behaviord or dinicad sgns. Clinicd signs NOAEL = 100 ppm (mades and femdes). No
LOAEL established.

Morbidity/Mortdity: Increased in 100 ppm group toward end of second year in both maes and
females. Increased mortality was associated with increased incidence of heart thrombi, which the
study authors speculated might be causative. Mortdity NOAEL = 33 ppm (maes and femaes);
Mortaity LOAEL = 100 ppm (maes and femaes).

Body weights: In the 100 ppm group, mae and female body weights were dightly less than controls
after four weeks of exposure. Differences were not dways atisticaly significant in males but were
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adways s0 in femdes. Femaes exposed to 10 and 33 ppm showed weight loss from exposure days
309 to 337. Females from these twogroups resumed weight gain thereafter. Maes, which were
housed in the same chambers a 10 and 33 ppm, did not show weight loss or decreased weight gain
during the same period. Nor did femades a 100 ppm exhibit these effects over this period.

No reason was gpparent that explained the weight lossin the 10 and 33 ppm females. Much earlier
in the study (exposure week 5), atrangent lower body weight (not frank weight loss) was found in
the 33 ppm maesthat did not occur at the next weighing. Because of the inconastencies, no
treatment related effect was ascribed to the body weight effectsin subjects exposed to 10 or 33
ppm. However, methyl bromide exposure did gppear rdaed to the effects found in the 200 ppm
group. Body weight NOAEL = 33 ppm (maes and females); Body weight LOAEL = 100 ppm
(maesand femaes).

Organ weights. At 53 weeks, average absolute kidney weights were significantly lower in 200 ppm
males and 33 and 100 ppm femaes. Expressed rdldive to tota body weight, kidney weights were
ggnificantly lower for 33 and 100 ppm males and these decreases exhibited a dose response
relationship. Brain weights were decreased compared to controls on an absolute but not relative
basisin 100 ppm femaes at 53 and 104 weeks. While not Satigticaly sgnificant for maes the same
pattern held for absolute brain weights (dso no difference relative to body weight). Relative but not
absolute thyroid weights were decreased in femaes exposed to 33 ppm (not considered treatment
related). Absolute organ weight NOAEL = 10 ppm (femaes) and 33 ppm (males). Relative organ
weight NOAEL = 10 ppm (males) and 33 ppm (females).

Hematology: Random differences were found at week 13 and week 52 that reached Stetistical
sgnificance in some groups. Specificaly, mean packed cell volume was dightly decreased in 100
ppm femaes at 13 weeks (but not 52 weeks and erythrocyte count was normd). Also, neutrophil
counts were increased in the 10 ppm females a week 13, erythrocyte counts were decreased in 30
ppm maesat 13 weeks. At week 52, white cdll counts were higher in 10 and 100 ppm maes when
compared gatisticaly to an unusudly low control vaue but were within the normal range.

Because these changes 1) were dl dight in magnitude, 2) did not co-occur at the two test intervals
of 13 and 52 weeks, 3) did not show a coherent pattern with other parameters (i.e., decreased mean
packed cdl volume did not corrdlate with a decreased red blood cell count), 4) did not exhibit a
concentration-response relationship, 5) were wihin norma ranges or 6) were significant because of
an unusud control value, they were not considered treetment-related. Hematology NOAEL = 100
ppm (maes and femaes). No LOAEL was found for hematology.

Higtopathology: In the high exposure group only, an increased incidence over controls was
observed of lesonsin the centra nervous system that was largely associated with early desthsin
this group. Lesions of the cerebrum included focd, cortica neurona necrosis occasiondly with
mild edema, congestion and glioss. Cerebdlar lesonsinduded focd to diffuse nudear pyknogs of
cdlsfrom theinternd granular layer without involvement of Purkinje cells NOAEL = 33 ppm.
LOAEL =100 ppm.

A concentration-related increase in irritation of the nasal epitheliawas found in methyl bromide
exposed rats. Olfactory epithdid necrosis and metaplasia were staigticaly increased in both sexes
from the high but not lower exposure groups. Necros's conssted of foca cell degth and loss of
olfactory epithdium (nerve cdlls and sustentacular cdlls) “resulting in a sculptured outline of the
mucosd surface.” This finding was associated soldly with subjects dying within the first 20 weeks
of exposure in the 100 ppm group. Metaplastic changes were associated more with surviving mice
and was characterized by focad areas were olfactory epithelium was replaced by ciliated columnar
epithdium, smilar to respiratory epithdium. NOAEL = 33 ppm. LOAEL = 100 ppm.
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Chronic cardiomyopathy occurred in a dose-response manner, athough thisfinding was satisticaly
sgnificant only in the high exposure group when compared to controls. Myocardid degeneration
was a'so seen but only in the high exposure group. Myocardia degeneration, seenin 30 of 33 mde
mice dying prematurely from exposure to 100 ppm methyl bromide, was characterized by
“myoafiber sarcoplasmic hydinization and/or vacuolization and by varigtion in nudeer Sze
accompanied by mild interdtitid hypercdlularity.” Myocardid degeneration was smilarly more
highly asociated in femade mice dying early in the 100 ppm methyl bromide group. Chronic
cardiomyopathy included “focd myofiber arophy, fibrogs, and focd to diffuse mononudeer cdl
infiltrates’ and was alesion seen with far grester frequency in mice surviving exposure to the 24-
month final sacrifice. Chronic cardiomyopathy NOAEL (none established). LOAEL = 10 ppm.

Sternd dysplasiawas detected at a Satisticaly increased incidence in the 200 ppm group and was
obsarved in lower dose groups, suggesting a dose-reponse reationship. This nontlethd leson may
be described as “ ventra to ventrolaterd deviation of the manubrium with subluxatin of other
dernebrae. Irregular proliferative protuberances composed of well-differentiated mature cartilage
and bone were often present aong the sternebrd articular surfaces causing a‘lipping’ effect.”
NOAEL = 10 ppm. LOAEL = 33 ppm.

No increase in tumor incidence was associated with methyl bromide exposure.

Histopathology (cardiomyopathy) NOAEL = none established; Histopathology LOAEL = 10 ppm
(both sexes).

Neurobehaviora testing: Decrements were found in behaviord test parametersin the high exposure
group males after 3 months exposure. Because of high mortaity in this group, males were not tested
theregfter for behaviord changes Findings a 3 months in high-dose maes and femaes included:
lower activity, higher Sartle response, higher hot plate latency, and lower hindlimb grip strength. At
sx months in the female high exposure group (males not tested), activity scores were reduced and
increased tartle response had disgppeared. The femde 100 ppm subjects showed no differences
from controls a 9 months or theresfter until find sacrifice. At the 24-month final sacrifice, femaes
from the 100 ppm exposure group again exhibited lower activity and heightened startle response.

No changes from controls were evident in the lower exposure groups regarding behavior.
Behaviord NOAEL = 33 ppm (both sexes); Behaviora LOAEL = 100 ppm (both sexes).

Conclusions

Before scheduled sacrifices, Sgnificantly early mortality was observed in the 200 ppm high
exposure group. After 20 weeks of exposure, 31% of maes and 8% of femaes from this group had
died. Consequently, exposures were discontinued and this group was observed for the remainder of
the sudy. Due to the high mortdity at 100 ppm, mice from this group were not evaluated & the 6-
month interim sacrifice. Surviva in groups exposed to 10 and 30 ppm methyl bromide was Smilar
to controls. Mice from the 100 ppm exposure group showed concomitant reduced body weights and
reduced absolute and relative thymus weights, as well as dinicd signs thet included tremors,
abnormd posture, and limb pardysis. These dlinica signs aso were observed in 1 control, 5 low-
exposure, ard 9 mid-exposure animals, indicating a dose response relationship. No changesin
hematology related to methyl bromide exposure were noted in the Study.

No adverse effects were found at the 6-month interim sacrifice in 10 and 33 ppm mice of either sex
(10/sex/group were evaluated). At the 15-month interim sacrifice, femaes but not maes from the
high exposure group were evauated and showed lesions of the brain, sernum, and heart.
Specificaly, cerebdlar and cardiac degeneration (1 of 8 incidence for both lesions) and sternum
dysplada (2 of 8) occurred in the 100 ppm femdes. At 33 ppm, 1 of 10 malesand 1 of 10 femaes
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showed sternum dysplasa. Tumors were found at 15 months that occurred randomly in control and
treated groups and showing no dose-response reaionship.

At thefind sacrifice following 24 months of exposure, amethyl bromide related increesein
cerebdlar and cerebrd degeneration was found in high-exposure animas of both sexes. Cerebdlar
lesions were characterized by foca to diffuse nudear pyknoss of the internd granular layer cdlls.
Cerebrd degeneration conssted of focd, cortica neurond necross sometimes with mild edema,
congestion and gliogs Theincidence of chronic cardiomyopathy and myocardid degeneration
were increased in high exposure animas. Both the brain and heart effects occurred with higher
frequency in subjects not surviving exposures. The occurrence of sternd dysplasiawas Satisticaly
increased in both sexes from the high exposure group. This lesion was not associated with
premature death. Olfactory epithelid necross and metgplasa were statisticaly increased in both
sexes from the high exposure group.

Behaviord parameters affected by methyl bromide exposure included significant changes in Sartle
response, grip srength, and activity levelsin high exposure group animals of both sexes.

The overd| Histologica NOAEL was not established due to chronic cardiomyopathy effects.
Cardiomyopathy was not sgnificantly increased in the low or mid-exposure groups but a dose
response trend was evident suggesting biologicad sgnificance for thisfinding in the lower exposure
groups. Ignoring cardiomyopathy, a NOAEL of 33 ppm and aLOAEL of 100 ppm was evident for
non-cancer effects from this study.

No carcinogenic effect was associated from methyl bromide exposure a any exposure level.
References
Eudtis SL., Haber, SB., Drew, R.T., Yang, R.SH. 1988. Toxicology and pathology of methyl

bromide in F344 rats and B6C3F1 mice following repested inhdation exposur e, Fund. Appl. Toxical.
11:594-610.

NTP, 1992. Toxicology and Carcinogeness Studies of Methyl Bromide (CAS No. 74-83-9) in
B6C3F1 Mice (Inhaation Studies). Nationd Toxicology Program, Research Triangle Park, N.C.
March 1992. NTIS Publication Number: PB92189257.

Data Quality

The data qudity from this sudy is considered high. The report included comprehensive
documentation for method and results. The conducting laboratory is reputable. This sudy reaches
Klimischleve 1.

General Remarks

Thisstudy was reliably conducted with exposure levels chosen o asto reved theintringic toxicity
of methyl bromide, and usualy bracketing adverse effects so that NOAELs and LOAEL s could be
identified for each effect.
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ROBUST SUMMARY — MeBr4 RS4 09

Study Type: Two-Generation Reproduction

Title: Two-Generation Reproduction Study Vialnhdation in Albino Rats Using
Methyl Bromide (Finad Report)

Laboratory: American Biogenics Corporation

Laboratory Study 1D#: 450-1525

Study director(s): DaeA. Mayhew

Report author(s): Not specified.

Study Initiation Date: May 14, 1984

Study Completion Date: June 19, 1985 Report Date:  February 19, 1986

Protocol Guideline
This study probably predates published protocols.
GLP Compliance

According to a gatement thet is part of the study report, signed by the American Biogenics Study
Director, this study was conducted in accordance with EPA Good Laboratory Practices.

Test Substance

| denttity: Methyl Bromide (ak.a, bromomethane — CASH 74-83-9)

Purity: Not specified (presumed on-file with the sponsor); but Greet Lakes “Meth-O-
Gas’ is high purity (>99%).

Supplied as. “Meth-O-Gas’ from Greet Lakes Chemica in 200 Ib. pressurized cylinders

(Lots 3/84-702-2 through 3/84-702-4).
Study Design

First generation (FO) rats (25/sex/group) were exposed to methyl bromide gas over the period of a
least one cycle of spermatogenesis for males and 2 estrous cycles for females prior to mating. For
both sexes, thisinduded daily (6 hr/d, 5 diwk) exposures: 1) eight weeks prior to mating, 2) three
weeks for mating to produce the Flallitter, 3) an intervening period of lactation of four weeks or
morefor thisfirg litter, and 4) three weeks for mating for the subsequent F1b litter. During
gestation for the first litter, exposure of femaes was temporarily suspended from day 21 of
gedtation until day 5 of lactation whereupon exposures were resumed. Femaes, but not pups,
continued to be exposad until pups were weaned (day 28 of lactation) and continued thereafter for
production of a second litter (F1b) were asimilar suspension and resumption of exposure took
place.

The F1 generation was selected from the F1Db litter (25/sex/group). Pre-mating exposures began on
days 28 - 33 of life and continued for 11 weeks until sexud maturity. Thereafter, asmilar exposure
and breeding regime (as for the FO generation) was conducted to produce two litters (F2a and F2b).
Parentd generations were monitored for reproductive performance and offspring for toxicity and
developmenta effects (seetoxicity endpoints below).

202 UNEP Publications



OECD SIDS

METHYL BROMIDE

FO Exposure Regime
Group Target Methyl Bromide Actua Methyl No./Sex/Concentration
Concentration (ppm) Bromide
Concentration
(ppm)*
1 0 0 25
2 3 3 25
3 K4) 0 25
4 4 90.2 25
* Standard deviations not reported.
F1 Exposure Regime
Group Target Methyl Bromide Actua Methyl No./Sex/Concentration
Concentration (ppm) Bromide
Concentration
(ppm)*
1 0 0 25
2 3 3 25
3 0 30.1 25
4 D0 D 25

* Standard deviations not reported.

Test subjects (species, dran & sex):

Age a recaipt:
Acclimation period:
Age a dat of sudy:

Average weight at dart o study:

Assgnment to groups.

Housng:

Light cycle

Temperature:

Humidity:

Food:

Route of administration:

# Exposure levels (# of Groups):
Exposure level concentrations:

Contral group(s):
Exposure duration:

Exposure regimen:
Post-exposure duration:

# A nima s'sex/concentration:
Interim sacrificeintervals:
Interim test intervas.
Termind sacrifice:

Rat (dbino Charles River CD Sprague-Dawley), totd of 114
maesand 115 femdes.

Six weeks.

Approximately 3 weeks.

FO generation: 62 days old.

F1 generation: 29 to 33 days old.

FO Mdes. ~315 grams, FO Femdes. ~205 grams.

F1 Mdes ~70 grams, F1 Femaes ~70 grams.
Randomized weight besis.

Individudly in wire mesh cages suspended above cage-board.
12 hrslight; 12 hrsdark.

Not reported in information available (see remark).

Not reported in information available (see remark).

Not reported in information available (see remark).
Inhalaion, whole-bady.

Four (induding an ar-only control group).

Nomind concentrations: 0, 3, 30, and 90 ppm. Actua
concentrations. see tables above.

Air-only (0 ppm).

FO males. ~26 weeks (133-134 exposures). FOfemaes. ~28
weeks (132-135 exposures).

F1 maes ~28 weeks (139-140 exposures). F1 femdes ~31
weeks (143-145 exposures).

6 hourg/day, 5 days'week (no exposure on weekends).
None.

25/sex/conc. totdl.

None.

None.

After production of the second litter for both parenta
generdions.
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Remark: Only the narrative portion of this very large report was
availableto the reviewer aswell as an EPA Data Evaluation Record (DER), which reviewed this
Sudy. No summary tables or appendices were available. Information on airflow rates, chamber
temperature and humidity, as well as more detail about methyl bromide andysis may have been
contained in unavailable summary tables and appendices.

Exposure Chamber Parameters

Inhalation chamber volume: 8 T glass and Stainless sted.

Chamber air flow rate: Not reported in information available.

Chamber temperature: Not reported in information available.

Chamber atmosphere generation: Computer controlled dilution with ar of methyl bromide gas
from cylinders.

Chamber aimosphere monitoring: Sampled hourly during exposure periods with agas
chromatograph.

Housing: Suspended wire mesh cages in inhaation chambers.

Light cycle: 12 hrslight; 12 hrs dark.

Access to food and water: None during exposures.

Remark: Only the narrative portion of this very large report was

available to the reviewer. Information on airflow rates, chamber temperature and humidity, aswell
asmore detall about methyl bromide anadlysis may have been contained in unavailable summary
tables and gppendices.

Toxicity Endpoints Monitored

Clinicd d9gns Observed twice daily (phys calexamination conducted once weekly).

Morbidity/mortdity: ~ Monitored twice dally.

Food consumption: Measured daily and recorded weekly.

Body weights Pretest, weekly, and at termination.

Organ weights: Brain (induding brain gem), heart, kidneys liver, ovaries, and testes.

Reproductive performance: Percentage of pairs copulating, females pregnant, and femaes
deivering were recorded, as were the number of viable litters, number of
pups per litter (visble & non-viable).

Offsoring: Pup weight, vigbility, & sex ratio, morphologicd & behaviord
characterigtics.

Gross pathology: Complete necropsy performed on dl animds.

Higtopathology: Reproductive organs were examined micrascopically from the control and

high dose groups. These indluded: vagina, uterus, ovaries, testes with
epididymides, semind vesides, and prodate gland. In addition, grosdy
observable abnormd lesions were dso examined microscopicaly from al
groups. The above and following tissues were retained from dl groups: nasd
turbinates, lung, thymus, sternum, mesenteric lymph nodes, and

stomach/forestomach.
Statistical Methods
Mortdlity: ANOVA followed by Tukey’s or Scheffe's comparisons.
Body weights. ANOVA followed by Tukey’s or Scheffe's comparisons.
Absolute Organ weights. ANOVA followed by Tukey’s or Scheffe's comparisons.
Organ weight ratios: Kruska-Walis andyss
Food consumption data: ANOVA followed by Tukey’s or Scheffe's comparisons.
Reproductive data: Chi-Sguare anaysdis.
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Progeny anomaly data Chi-Square andysis.
Results

Clinica sgns No differences were noted between control and methyl bromide-treated animals
regarding behaviord or clinica sgns. Clinica sgns NOAEL = 90 ppm. No LOAEL established.

Morbidity/Mortdity: Methyl bromide did not affect survival. Mortality NOAEL = 90 ppm. No
LOAEL established.

Body weights: In the FO generation, maes from the 90 ppm group showed decreased body weights
and body weight gains compared to the controls. No differences were noted in the F1 generation.

No pup weight differences were noted in the F2aor F2b litters from the F1 generation. Body weight
NOAEL = 30 ppm (males), 90 ppm (females). LOAEL = 90 ppm (males), none established for
females.

Food consumption: Food consumption of female rats from FO generation was Sgnificantly
decreased in dl treatment groups, but only during the first week of exposure. No other differences
were noted for this or any other generation. Because the decrease occurred only during the firgt
week of exposure of only one generation (not showing a dose regponse), and because body weights
were not affected, this may have represented a measurement error or a spurious result. Thus, the
biologica sgnificance of thisfinding isin question. Food consumption NOAEL and LOAEL were
not established.

Organ weights. Methyl bromide exposure produced some effects upon absolute or rdative organ
weights. A gatidicaly significant decrease in absolute brain weight was detected in the 90 ppm
males from the FO parental generation and the males and females from the F1 parental generation.
In femaes from the F1 generation, this effect upon brain weight was aso gpparent when expressed
asaratio of heart to brain weights. No accompanying microscopic changes were reported. Organ
weight NOAEL = 30 ppm (maes) and D ppm (females). No LOAEL established.

Reproductive performance: Reproductive performance was not dtered in either parenta generation
by methyl bromide exposures as measured by fertility rates. NOAEL = 90 ppm. No LOAEL
established.

Remark regarding reproductive performance: Dynamac Inc. performed an EPA
“Data Evaduation Record” (DER) for this study in 1987. In this review, Dynamac
regarded the “dightly decreased pregnancy rates in the F2b interval. . .to indicate
reproductive toxicity at 30 and 90 ppm.” Such atrend is gpparent only in the F1b
litters and is not getisticaly sgnificant. The other three litters did not show any
tendency for reduced pregnancy rates. The origind report authors did not attribute
reduced surviva to methyl bromide exposure and this review concurs with those of
the origind authors.

Offgaring: Viability and sex ratios were not affected by methyl bromide exposure. No grosdy
observable abnormdlities occurred as aresult of methyl bromide exposure. Body weights were
decreassd compared to controlsin the mid and high exposure groups. Thiswas reflected in some
absolute but not redive organ weghts.

Pup body weight NOAEL = 3 ppm. LOAEL =30 ppm.
Pup survivd, sex ratio NOAEL = 90 ppm. No LOAEL established.
Pup abnormdity N OAEL =90 ppm. No LOAEL established.
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Remark regarding offpring effects. Dynamac Inc. performed an EPA “Data
Evauation Record” (DER) for this study in 1987. In this review, Dynamac
concluded that pups from the 30 and 90 ppm groups had lower survivability as
evidenced by lower caculated percent surviva over the period of lactation. Such an
effect, if redl, was dight, did not reach statigtical Sgnificance, and was gpparent only
in the F1b litter for the 90 ppm group and the F2allitter for both the 30 and 90 ppm
groups. Mogt importantly, the Flaand F2b litters did not show a similar tendency for
reduced surviva. The origind report authors did not attribute reduced survivad to
methyl bromide exposure and this review concurs with those of the origind authors

Grosspahology: Examination a necropsy reveded no effect from methyl bromide exposure.
NOAEL = 90 ppm. No LOAEL established.

Higopathology: No histopathology was associated with methyl bromide exposure in any
generation. NOAEL = 90 ppm. No LOAEL established.

Conclusions

Neither reproductive performance nor reproductive organs were affected in FO or F1 parenta
generationsin atwao-generation reproductive study where rats were exposed by whole -body
inhdation to 0, 3, 30, or 90 ppm methyl bromide for 6 hr/day, 5 days per week, for at least 8 weeks
prior to mating and over the period for production of two litters. Body weights in maes were
sgnificantly reduced compared to contral in the 30 and 90 ppm groups. Brain weights were dso
decreased in FO mdes from the high exposure group and F1 maes and femdes from the high
exposure group. No other toxicological parameters were dtered in parental animds.

Pup body weights were reduced compared to controls in the 30 and 90 ppm groupsin litters fram
the F1 parental generation. Absolute organ weights were also decreased but not relative organ
weights (which may have reflected smadler body sizes). Other sporatic organ weights differences
were found in offspring, which were not consistent among exposur e leves, litters, or generations.
Methyl bromide did not affect litter Size, sex ratio, surviva through lactaion, or grosdy observable
abnormadities.

Refer ences

American Biogenics Corporation, 1986. Two-generaion reproduction sudy in dbino rats with
methyl bromide - results of both generations (Study No. 4500-1525) (Unpublished find report).

Data Quality

The procedures for this assay are described adequately with sufficient documentation. The deta
quality from this study is conddered adequate. This study is assgned Klimisch leved 2 (rdiable with
resrictions).

General Remarks

This older study was conducted in accordance with modern protocols.
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ROBUST SUMMARY — MeBr R34 10

Study Type: Developmental Toxicity (Teratology) in Rabbits

Title: Teratologic Assessment of Butylene Oxide, Styrene Oxide, and Methyl
Bromide.

Laboratory: Battelle, Pacific Northwest Laboratory

Laboratory Study 1D#: None (Contract No. 210-78-0025)

Report Date: July 1981

Protocol Guideline

No spexific protocol guiddine specified. Study was conducted in 1981, prior to Sandardized
protocols

GL P Compliance
Not specified.

Test Substance

| dentity: Methyl Bromide (ak.a, bromomethane — CASH# 74-83-9).
Purity: 99.5% minimum purity.
Supplied as. Liquefied, compressed methyl bromide gasin pressurized cylinders, supplied
by Matheson Gas Products).
Study Design
Group Methyl Bromide Methyl Bromide No/Dams/
Concentration Concentration (ppm) Concentration
(ppm) Target Actual (Measured)*
(Nominal)
Negetive Control 0 0 24
Low 20 19.3+0.19 24
High 70 68.7+ 218 24

* Plus or minus one standard deviation.

Test subjects (oecies, drain & sex):  Rabbit (New Zedand White), virgin femaes.

Route of administration: Inhaation, whole-bady.

# Exposure leves (# of Groups): Three

Exposure level concentrations: Nomind concentrations: 0, 20 and 70 ppm. Actud conc (+-
SD): seetable above.

Control group(s): Air-only (O ppm).

Exposure duration: Days 1 through 24 of gestation for days 0 and 20 ppm groups,
exposures terminated & day 15 for 70 ppm group because of
toxiaty.

Exposure regimen: 7 hours/day, 7 daysiweek.

Post-exposure duration: None.

# Dams/concentration: 25 dams/concentration.

Termind sacrifice: Day 30 of gedtation.
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Other Study Parameters

Age a receipt: 4.5-6 months.

Acclimation period: Approximately 3 weeks.

Age a sart of study: 5— 7 months.

Weght a start of study: 30to55kg.

Inhalation chamber volume: 23m°

Chamber air flow rate: Not specified.

Air changeshr: Not specified.

Chamber temperature: ~22 °C.

Chamber atmosphere generation: Dilution with air of methyl bromide gas from cylinders.
Chamber amosphere monitoring: Monitored 4 to 12 times per day from & leest 2 pointsin the

chambers. Methyl bromide concentrations were measured
with a photo ionization detector (mode/manufacturer not

specified).
Housing: Suspended wire mesh cages in inhaation chambers.
Light cycle: 12 hrslight; 12 hrs dark.
Access to food and water: Food and water was available ad |ibitumduring non-exposure

periods. Food conssted of Wayne Rabhbit Diet.

Toxicity Endpoints Monitored

Clinicd Sgns Daly

Morbidity/Mortdity: Daly

Body Weghts: Recorded prior to exposure and on days 1, 9, 16, 23 and 30 of
gedation.

Organ Weights. Liver, lungs kidneys, and placenta

Teratologic Evauation: Corpora lutes, implantations, preimplantation loss,

resorptions, and litter Sze were enumerated. In addition, the
following were recorded: number of live and deaed fetuses,
number and positions of resorption Sites, number of corpora
lutea, sex and body weight of each fetus, crownrrump length,
any externd fetd dteration. Fetuses were sacrificed and
dissected to determine viscerd dterations by the method of
Staples. Fetuses were preserved in acohol, eviscerated, and
cleared and stained with dizarin red-Sfor skeleta
examination.

Statistical Methods

For continuous data, ANOV A was used to evaluate differences among groups. This was followed
by either Dunnett’ stest for equa variance or unequd variance. Fisher’s exact probability test was
used in materna and fetd data for tests of differences between proportions with Bonferronni’s
correction for multiple comparisons.

Results

Maternd clinical Sgns: Rabhits from the 70 ppm methyl bromide group began to Sow generdized
sgns of distress following one week of exposure. Signs progressed to convulsive movements, and
later, to hind-limb paresis. Termination of exposure after 15 days resulted in improvement in some
of the subjects. However, only one subject survived until the 30 days gestetion period was
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completed (see morbidity/mortdity). No clinical Sgns of toxicity were noted in the lower exposure
group. Clinical sgnsNOAEL = 20 ppm. LOAEL = 70 ppm.

Maternd morbidity/mortdity: 24 of 25 dams did not survive exposure of 70 ppm methyl bromide.
This occurred despite the fact that exposures were discontinued on day 15 of gestation (scheduled to
continue through day 24 of gestation). No deaths occurred in the 20 ppm group. Maternad mortdity
NOAEL = 20 ppm. Materna mortality LOAEL = 70 ppm.

Maternd body weights: In the 70 ppm group, severe body weight loss was observed after
approximately 10 days of exposure severe dlinica sgns, weight loss and desths began to occur. No
sgnificant differences were observed in dams from the 20 ppm group when compared to controls.
Materna body weight NOAEL = 20 ppm. Maternad body weight LOAEL = 70 ppm.

Maternd organ weights. No affect on organ weights was observed in the 20 ppm group other than a
tendency for increased lung weights thet was not satisticaly sgnificant. In the 70 ppm group,

where sgnificant toxicity occurred, the liver weight of the single surviving dam was markedly less
than the control mean. Maternd absolute and relative organ weight NOAEL =20 ppm. LOAEL =

70 ppm.

Food consumption: In the 70 ppm group, food consumption was markedly reduced after
goproximately 10 days of exposure when severe clinical Sgns, weight loss and desths began to

occur. No sgnificant differences were observed in dams from the 20 ppm group when compared to
controls. Materna food consumption NOAEL = 20 ppm. Maternd food consumption LOAEL = 70

ppm.

Maternd histopathology: No datidticaly sgnificant increases of pathologica lesions were noted in
the organs examined when methyl bromide exposed dams were compared to controls. NOAEL = 20
ppm. LOAEL not established due to poor survivdl.

Maternd reproductive effects: No differencesin pregnancy rates. NOAEL = 70. LOAEL not
established.

Feta Effects: No effect was found on fecundity, embryotoxidity, or fetd viability from methyl
bromide exposure. Snce only one dam survived in the 70 ppm group, an concdlusion about the
effect of methyl bromide exposure on these parameters cannot be reached for this high exposure
group. No effect from methyl bromide exposure was noted on soft-tissue or skeletal anomalies.
NOAEL = 20 ppm; LOAEL not established.

Conclusions

Severe toxicity was observed in the rabbit dams exposed to 70 ppm methyl bromide. Neurotoxicity
and mortaity began to occur after one week of exposure in dams from this group and was
aufficiently severe so that exposure was terminated prematurely on day 15 (rather than scheduled
day 24) of gegtation. Only one dam survived until scheduled sacrifice on day 30 of gestation.
Fetuses from this dam and dams from the 20 ppm group incurred no higher incidence of
embryatoxicity, fetotoxicity, or birth defects. The NOAEL for maternd toxicity was 20 ppm and
the LOAEL was 70 ppm. Because survival was insufficient to draw conclusions about
embryotoxicity, fetotoxicity, or birth defects at the high exposure leve, the NOAEL for these
endpointsis 20 ppm and a LOAEL was not observed.
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Data Quality

GLP swere just being standardized and published in the early 1980s. No qudity assurance
satement was included in the report thet refersto published GLPs and no slandardized protocol
guiddines were reported (none of the latter were established in the early 1980s). The study seemsto
have been carefully conducted but the report was not comprehensive in its documentation. One
section in the report that discusses methodology for the three test substances in generd indicates
that 24 dams were used per exposure level but another section that discusses methyl bromide
gpecificaly indicates that the number was 25. This study would reach Klimisch leve 2 “Rdicdble
with Regtrictions”

General Remarks

Report was confusing and difficult in that it lacked darity and was overly complex. Thiswas duein
large part to the fact that results of three chemicals and two species were reported. Only two
exposure levels were used and the high level caused such severe toxicity and mortdity (only 1 of 25
dams survived atruncated exposure) so asto render it dmost usdess for evauating developmenta
toxicity. The exposures were not conducted only over the period of organogeness but were started
earlier, on day 1 of gestation. No rationae for this was given. Thisis anon-standard gpproach for
teratology studies but would tend to err on the Side of detecting an effect, if such apotentid existed.
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ROBUST SUMMARY — MeBr R$4 11

Study Type: Developmental Toxicity (Teratology) in Rats

Title: Teratologic Assessment of Butylene Oxide, Styrene Oxide, and Methyl
Bromide.

Laboratory: Battelle, Pacific Northwest Laboratory

Laboratory Study 1D#: None (Contract No. 210-78-0025)

Report Date: July 1981

Protocol Guideline

No speific protocol guideine specified. Study was conducted in 1981, prior to sandardized
protocols

GLP Compliance
Not specified.

Test Substance

| dentity: Methyl Bromide (ak.a, bromomethane — CASH# 74-83-9).
Purity: 99.5% minimum purity.
Supplied as. Liquefied, compressed methyl bromide gasin pressurized cylinders, supplied
by Matheson Gas Products).
Study Design
Group Methyl Bromide Methyl Bromide No. Dams
Concentration Concentration (ppm) exposed/
(ppm) Target Actua (Measured)! 2 Concentration
(Nomina)t
Air-Air 0-0 0-0 L2
Air-Low 0-20 0-196+09 40
Air-High 0-70 0-685+17 40
Low-Air 20-0 19.6+0.9-0 3
Low-Low 20-20 196+ 09-19.6+0.9 40
High-Air 70-0 685+17-0 S
High-High 70-70 685+1.7-685+1.7 40

1 Thefirst concentration showsthe pre-gestationa period exposure concentration; the second
shows the gestationd period exposure concentration.
2Plus or minus one gandard deviation.

Test subjects (pecies, dran & sex): Ra (Widar), virgin femaes.

Route of administration: Inhaation, whole-bady.

# Exposure leves (# of Groups): Three

Exposure level concentrations: Nomind concentrations. 0, 20 and 70 ppm. Actua conc
(+-SD): see table above.

Control group(s): Air-only (O ppm).

Pre-gestationd exposure: 3 weeks prior to insemination, 7 hours/day, 5 daysweek.

Gedtationd Exposure: Days 1 through 19 of gedtation.
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Exposure regimen (pre-gestation): 6 hourg/day, 5 daysiweek (3 weeksimmediatdy prior to
meating).
Exposure regimen (gestation): 6 hours/day, 7 daysiweek, (21 consecutive days).
Post-exposure duration: None.
# Dams/concentration: ~ 40 dams/concentration (see table above for exact number).

Termind sacrifice:
Other Study Parameters

Age a receipt:

Acdimation period:

Age a dat of sudy:

Weight at sart of study:
Inhaation chamber volume:
Chamber air flow rate:

Air changeshr:

Chamber temperature:

Chamber atmosphere generation:
Chamber atmosphere monitoring:

Housng:

Light cycle

Humidity:

Access to food and water:

Toxicity Endpoints Monitored
Clinicd Sgns

Morbidity/Mortdity:

Body Weghts:

Organ Weights:

Food consumption:

Teratologic Evauation:

Day 21 of gestation.

4-5 weeks.

Minimum of 10 days.

~ 6 weeks.

~ 240 grams.

23m°

Not specified.

Not specified.

~22°C.

Dilution with air of methyl bromide gas from cylinders.
Monitored 4 to 12 times per day from at least 2 points in the
chambers. Methyl bromide concentrations were measured
with a photo ionization detector (mode/manufacturer not
specified).

Suspended wire mesh cages in inhaation chambers.

12 hrslight; 12 hrsdark.

Not controlled.

Food and water was availablead libitumduring non-exposure
periods. Food conssted of Wayne “LabBlox” Diet.

Daly

Daly

Recorded prior to exposure and on days 1, 9, 16, 23 and 30 of
gedation.

Liver, lungs, kidneys, and placenta

Two days prior to exposures; 3X weekly during the three
week pre-gestationd period; 2 day intervas during gestational
exposure.

Corporalutes, implantations, pre-implantation loss,
resorptions, and litter Sze were enumerated. In addition, the
following were recorded: number of live and deed fetuses,
number and posgitions of resorption Sites, number of corpora
lutea, sex and body weight of eech fetus, crowrrump length,
any externd fetd dteration. Fetuses were sacrificed and
dissected to determine viscerd dterations by the method of
Staples. Fetuses were preserved in dcohoal, eviscerated, and
clearedand stained with dizarin red-Sfor keleta
examination.
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Statistical Methods

For continuous data, ANOV A was used to evaluate differences among groups. This was followed
by either Dunnett’ stest for equa variance or unequa variance. Fisher’ s exact probability test was
used in maternd and fetdl data for tests of differences between proportions with Bonferronni’s
correction for multiple comparisons.

Results

Maternd clinical Sgns: No dinical Sgns were reported indicating toxicity from methyl bromide
exposure & ether exposure leve. Clinical Ssgns NOAEL = 70 ppm. No LOAEL established.

Maernd morbidity/mortdity: No deeths occurred thet were related to methyl bromide exposure.
Two dams died on the firgt night of breeding that was attributed to fighting as areault of the
unfamiliar multiple-subject per cage housing. Mortality/morbidity NOAEL = 70 ppm. LOAEL not
established.

Maternd body weights: In the 70 ppm (high-high) group, dight, but Satisticaly sgnificant body
weight differences were observed compared to controls after during the gestationd period
exposures. This difference was not gatisticaly significant by the end of the gestationa exposure
period. In addition, in the 70 ppm (air-high) group, a gatidicaly sgnificant lower body weight was
observed compared to controls after the second week of gestationd period exposure. Thiswasthe
only time period where a geidticd difference was observed for the 70 ppm (air-high) group. No
weight differences were noted for the 20 ppm graups compared to controls. Maernd body weight
NOAEL = 20 ppm. Maternd body weight LOAEL = 70 ppm.

Maternd organ weights: No affect on organ weights was observed at either exposure leve with
ether exposure regimen (pre-gestationa expasure or no pre-gestationa exposure). Materna
absolute and relative organ weight NOAEL = 70 ppm. No LOAEL established.

Food consumption: No affect was noted from methyl bromide exposure on food consumption.
Materna food consumption NOAEL = 70 ppm. No LOAEL established

Maternd_histopathology: Four of 5 instances of hydronephrosis occurred in the three groups thet
hed a 70 ppm exposure during one of the two exposure periods (i.e, 1 in the air-high group, Linthe
high-air group, and 2 in the high-high group). These instances were not Satistically elevated over
controls dthough a pooled andysis was not conducted. NOAEL = 20 ppm. LOAEL = 70 ppm.

Maternal reproductive effects. No differences were noted in pregnancy rates when methyl bromide
exposed dams were comparedto controls. NOAEL = 70. LOAEL not established.

Fetdl Effects: No effect was found on fecundity, embryotoxicity, or fetd viability from methyl
bromide exposure. No effect from methyl bromide exposure was noted on soft-tissue or skeletd
anomalies. NOAEL = 70 ppm; LOAEL not established.

Condusons

No sgnificant maternd toxicity was noted other than atrangent lower body weight compared to
controls. Fetuses exposed to ether 20 or 70 ppm methyl bromide incurred no higher incidence of
embryotoxicity, fetotoxicity, or birth defects than air controls. A threeweek pre-gestationa
exposure, conducted with a subset of dams, did not influence the outcome of the study. The
NOAEL for materna toxicity was 20 ppm (body weight) and the LOAEL was 70 ppm. The
NOAEL for fetd effects was 70 ppm and no LOAEL was established.
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Data Quality

GLP swere just being standardized and published in the early 1980s. No qudity assurance
satement was included in the report that refers to published GLPs and no standardized protocol
guiddines were reported (none of the latter were established in the early 1980s). The study seemsto
have been carefully conducted but the report was not comprehengive in its documentation. Only two
exposure levels were evaduated. The number of dams per exposure level in various tables changes
from table to table. For example, for mortdity results (Table 2), the number of dams exposed is 39
for the“hightair” group yet the table reporting results of sperm postive rats (Table 17) is 37 for this
same group and for Table 18 reporting atistics for pups, the number of dams exposed (evauated?)
is 36. No clear explandion for these differencesis given. This sudy would reach Klimisch leve 2
“Reiable with Redtrictions.”

General Remarks

Report was confusing and difficult in that it lacked clarity and was overly complex. In large part,
thiswas due to the fact that results of three chemicas and two species were reported in thissingle
report. The exposures were not conducted only over the period of organogeness but were Sarted
earlier, on day 1 of gestation. Moreover, an unusud pre-gestational exposure was included thet is
not typicaly part of adevelopmentd toxicity study. No rationde for this study design was given.
While non-standard for such studies, these features would tend to err on the Side of detecting an
effect, if such apotentia existed.
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ROBUST SUMMARY — MeBr R$4 12

Study Type: Developmental Toxicity (Teratology)

Title: Methyl Bromide Inhdation Teratology Study in New Zedland White Rabbits.
Laboratory: Toxicology Research Laboratory, Dow Chemica Company

Laboratory Study 1D#. K-000681-033

Study Initiagtion Date:  August 8, 1989 Study Completion Date: June 18, 1990
Report Date: June 18, 1990

Protocol Guideline

No specific protocol guiddine specified.

GLP Compliance

According to asgned statement thet is part of the study report, signed by the manager of the
Laboratory Quality Assurance Unit, this study was conducted in accordance with Good Laboratory
Practices published by the US FDA (GLP Procedures for Non-clinicd studies, 1988), the US EPA

(FIFRA GLP Standards, 1989), the Japanese Minigiry of Agriculture, Forests, and Fisheries (1984),
and the Organization for European Cooperation and Development (1982).

Test Substance

| derttity: Methyl Bromide (ak.a., bromomethane — CAS# 74-83-9).
Purity: 99.6% (0.127% air, 0.101% oxybismethane, 0089% water, 0.054% methyl
chloride).
Supplied as. Liquefied, compressed methyl bromide gas in pressurized cylinders; Lot No.
041889, supplied by Hyyidd-Bromide, Rocky Point, NC).
Study Design
Part |
Group Methyl Bromide Methyl Bromide No/Dams/
Concentration Concentration (ppm) Concentration
(ppm) Target Actual (Messured)*
(Nominad)
Negative Control 0 0 26
Low 20 20409 26
Mid 40 400+14 26
High 80 79.8+25 26

* Plus or minus one slandard devidtion.
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Part 11
Group Methyl Bromide Methyl Bromide No/Dams/
Concentration Concentration (ppm) Concentration
(ppm) Target Actua (Measured)*
(Nominal)

Negetive Control 0 0 17

Naive Control No inhaation Noinhaation 16
(Buck 73) chamber exposure chamber exposure

High 798+25 17

* Plus or minus one standard devition.

Part 2 was undertaken to determine whether results from Part 1 were reproducible and to determine
whether some fetd alterations (lack of gal bladder) might be attributable to a sngle buck (No. 73).

Test subjects (pecies, drain & sex):

Route of administration:
# Exposure leves (# of Groups):

Exposure level concentrations:

Contral group(s):
Exposure duration:
Exposure regimen:
Post-exposure duration:
# Damg/concentration:
Termind sacrifice:

Other Study Parameters

Rabbit (New Zedand White), males and femaes.

Inhaation, whole-bady.

Part I: Four (induding an air-only control group).

Part 11: Three (including 2 air-only controls)

Part I: Nomina concentrations: 0, 20, 40, and 80 ppm. Actud
conc (+-SD): See table above.

Part [1: Nominad concentrations were 0 & 80 ppm. Seetable
above for actud concentrations +SD.

Air-only (0 ppm). Also anaive control for Part 2

Days 7 through 19 of gedtation.

6 hours/day, 7 daysiweek.

None.

Part 1: 26 dams/concentration; Part 2: 17 dams/concentration
Day 28 of gedtation.

Age a recaipt: Not specified.

Acdimation period: Not specified.

Age a dart of sudy: Not specified.

Weight at sart of study: 35t045kg.

Inhalation chamber volume: 41m3

Chamber ar flow rate: 800 literdminute (48 m°’/hr).

Air changeshr: 117

Chamber temperature; ~22°C.

Chamber atmosphere generation: Computer controlled dilution with ar of methyl bromide gas
from cylinders

Chamber atmosphere monitoring: Sampled 14 times/exposure periods with a Varian 1400 gas
chromatograph equipped with a flame ionization detector
(cdlibrated monthly).

Housng: Suspended wire mesh cages in inhaaion chambers.

Light cyde: 12 hrslight; 12 hrsdark.

Access to food and water: Food access was rediricted to 8 oz/day (none during
exposures) of Certified Rabbit Chow No. 5322 (RPI, St
Louis); accessto water was ad libitum during non-exposure
periods
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Toxicity EndpointsMonitored

Clinicd Sgns Daly

Morbidity/Mortdity: Daly

Body Weghts: Weekly (every 34 days during gestationd period)
Organ Weights: Brain, kidneys, liver, and lungs (Part 1 only); and gravid

uterus Parts 1 & 2).

Gross pathology: Corporalutea, implantations, Preimplantation loss
resorptions, and litter 9ze were enumerated. In addition, the
following were recorded: number and position of fetusesin
utero, number of live and dead fetuses, number and positions
of resorption Stes, number of corperalutea, sex and body
weight of each fetus, any externd fetd dteration. Fetuses
were sacrificed and dissected to determine viscerd dterations
by the method of Staples. Fetuses were preserved in dcohal,
eviscerated, and cleared and stained with dizarin red Sfor
Kkeetd examination.

Statistical Methods

For maternd body weights, body weight gain, fetd body weights, gravid uterine weights and

absolute and relive organ weights, Bartett’ s test for equality of variance was gpplied. Based upon
the outcome, a parametric or nonparametric ANOV A was performed. If ANOVA “F’ gsatistic was
significant for homogeneous variances, Dunnett’' s test was goplied. If sgnificant for

nonhomogeneous variances, a Wilcoxon Rank Sum test was gpplied with Bonferroni’ s correction to
determine datistical Sgnificance between an individua group and its control.

For pre-implantation loss, resorptions, and fetd dterations among litters and the feta population,
data were andyzed using the Wilcoxon test with bonferroni’ s correction. Corporalutea, implants,
and litter sizes were subjected to a nonparametric ANOVA followed by the Wilcoxon Rank-Sum
test with bonferroni’ s correction. Pregnancy rates were evauated with the Fisher exact probability
tes.

Results
Part 1

Maternd dinical Sgns One dam from the high exposure group delivered early on day 27 of
gestation. Thisanima showed sgns of maternd toxicity including decreased body fat and ingesta,
decreased feces, lethargy, aaxia, perined soiling, rightk-sided heed tilt, lateral recumbency and
severe weight loss (464 grams). All other dams survived exposures. Other dams from the high
exposure (80 ppm) group exhibited decreased feces (not eeting), lethargy, right-sided heedtilt,

ataxia, and lateral recumiency. Mogt of these Sgns occurred in three rabbits from the high exposure
group and were consstent with an earlier probe study at 140 ppm wherein these same sgns
correated with morphologica changes within the nervous system including multifoca aress of
inflammeation of the meninges and bilateral symmetrica necrogs or spongiossin the midbrain. No
clinica sgnswere noted in the lower exposure groups. Clinicad signs NOAEL = 40 ppm (mdesand
females). LOAEL = 80 ppm.
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Maternd morbidity/mortdity: No deaths in the dams occurred as aresult of methyl bromide
exposure. Maternal mortality NOAEL = 80 ppm. Maternd mortaity LOAEL not established.

Materna body weights. In the 80 ppm group, materna body weights were less than controls after
four weeks of exposure. Two of the 26 dams were severely affected with weight losses of 464 and
604 grams. No weight losses or decreased weight gains were reported for the 20 and 40 ppm group
dams. Materna body weight NOAEL = 40 ppm. Materna body weight LOAEL = 80 ppm.

Materna organ weights: No affect on organ weights was observed &t any exposure level. Maternd
absolute and relative organ weight NOAEL = 80 ppm. No LOAEL established.

Feta Effects: No increased maformations were found in fetuses from the 20 or 40 ppm exposure
groups. However, fetuses from dams exposed to 80 ppm exhibited a high incidence of
maformations (14.5% vs. 2.1% in contrals). Of 23 maformations, 18 were ether missing gd|
bladders or missng caudd lobe of the lung (i.e,, agenesis of these structures). Fetuses from this
group aso had lower body weights. The incidence of missing gdl bladder was Setigticaly
sgnificant when compared to controls. The incidence in the control group was unusudly high and
was correlated with asingle sre that aso had amissing gdl bladder. The laboratory historical
control showed no ingtance of this anomaly in 3597 fetuses (from 939 litter). The incidence of a
missing caudd |obe of the lung aso was unusudly high in the control group. An incressed
incidence of fused sternebrae was aso observed in fetuses from the 80 ppm group that the authors
concluded may be related to maternd toxicity. NOAEL = 40 ppm; LOAEL = 80 ppm.

Part 2
Maternd dinica sgns Three dams exhibited decreased feces and one show ed perined soiling. The

lethargy, right-sided heeed tilt, ataxia, and laterdl recumbency observed in Part 1 were not seenin
Part 2.

Maternd morbidity/mortdity: One dam died on day 19 of gestation. This anima had edematous
lungs and death was consdered treatment related.

Maternd Body weights: No sgnificant differences in aosolute body weights were observed then the
80 ppm group was compared ether to chamber or naive controls. Body weight gain was lower in
trested dams than chamber controls that sporadicaly reached setistical Sgnificance over the course
of treatment.

Feta Effects: The increased incidence of maformations found in Part 1 was not reproduced in Part
2. No gatidicdly significant increases in maformations were found when the 80 ppm group was
compared to ether control. The incidence of missng gdl bladder, athough not satigticaly
sgnificant, was evated in the 80 ppm group (4.3%) compared to chamber controls (0.9%) or naive
controls (0%). The sre for the naive controls, which had amissing gdl bladder, did not gppeear to
geneticaly predigpose its offspring to this anomaly. The incidence of missng caudd lobe of the

lung was smilar between fetuses from the 80 ppm group and chamber controls. However, both
groups hed a high incidence that was eevated above the naive controls as well as the chamber
controls and 80 ppm subjects from Part 1. No other anomalies were detected.

Conclusions

In pat A, dams from the high methyl bromide exposure group (80 ppm) exhibited moderate to
severe toxidty. In this group, dinica sgns of maternd toxicity included lethargy, right-sided head
tilt, ataxia, and laterd recumbency. In addition, body weights and body weight gains were
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decreased. Fetuses from the 80 ppm group showed decreased weights and an increased incidence of
fused sternebrae, which the authors concluded was related to maternd toxicity. Fetusesaso had a
higher incidence of missing gdl bladder and missing caudd |obe of the lung. Thisfinding was
associated with asire that dso had amissing gdl bladder. Consequently, a second phase of sudy
(Part 2) was conducted wherein dams were exposed to 80 ppm and compared to both a chamber and
naive control. The same mae that had the missing gall bladder sired dl the naive control fetuses.

Part 2 results did not show the same severity of materna toxicity. Fetuses did not exhibit
ggnificantly eevated incidences of missng gall bladder or lung lobe, dthough the rates were

eevated and higher than the naive control, which showed no agenesis. Thisindicated that the

genetic anomaly in the dre did not contribute to the eevated incidences in Parts 1 and 2 dthough a
genetic predigpostion, triggered by dress or toxicity, cannot be ruled out.

According to the report, which referenced PAmer (1968), the occurrence of amissing gdl bladder
or amissing caudd |obe of the lung is consdered a minor variaion rather than afrank birth defect.
Fused sternebrae are associated with materna toxicity (Khera, 1985). Thus, the changesfoundin

fetuses from dams exposed to 80 ppm methyl bromide may be characterized as anomdies rather
than frank birth defects and are likely the result of stress from toxicity. The NOAEL for materna

and developmentd toxicity is40 ppm and the LOAEL is 80 ppm.
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