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TABULATIONS

The table numbering system used informs the reader to what
the table refers.

AT - Atmosphere Analysis
BW - Body Weights
UDs - Unscheduled DNA Synthesis
ca - Chromosomal Aberrations
DL - Dominant Lethal
SA - Sperm Abnormalities
RL - Recessive Lethal
MD - Multiple Dosing
M - Males
F - Females

Example:

CA-M24-1 = Chromosomal Aberrations, Males,
24 h Sampling Time-1

Abbreviations on Chromosomal Aberration Tables and Appendix

Tables:
Bwep?F - Break with fragment
B w/o F - Break without fragment
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LOCATION OF EXPERIMENT

All exposures of animals were conducted at the Elphinstone
Research Centre site of Inveresk Research International
Limited. In vivo studies and autopsies of mice and rats
were also conducted at this site. Drosophila breeding was
undertaken at the Institute of Animal Genetics, University
of Edinburgh. Slide reading and the unscheduled DNA
synthesis assay were performed at the Inveresk Gate
Laboratories of Inveresk Research International Limited.

DISCLAIMER

"The opinions, findings and conclusions expressed herein are
not necessarily those of the National Institute for
Occupational Safety and Health, nor does mention of company
names or products constitute endorsement by the National
Institute for Occupational Safety and Health." NIOSH
Project Officer: Richard W. Niemeier.
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SUMMARY

Methyl bromide was subjected to a tier IT mutagenic test
screening programme. The assays used were the following:

1. Unscheduled DNA synthesis (UDS) assay in human diploid
fibroblasts with exposures of 3 h duration and concen-
trations up to 70% in air over a minimal volume of
culture medium,

2. Dominant lethal test in male rats with exposure to
atmospheres containing 20 ppm or 70 ppm methyl bromide
for 7 h/day for 5 consecutive days. Analysis of test
atmospheres was by continuous infra-red absorption
monitoring at a wavelength of 3.4 um.

3. Sperm abnormality test in male mice using the same
exposure conditions as in (2).

4. Cytogenetic test in male and female rat bone marrow
cells using the same exposure conditions as in (2) or
a single exposure of 7 h duration followed by sampling
after 6 h, 24 h and 48 h.

5. Sex-linked recessive lethal (SLRL) test in Drosophila
melanogaster with exposure to atmospheres of 20 ppm or
70 ppm for 5 h.

The results obtained were as follows:

1. There was no increase in UDS in cells treated with
methyl bromide.

2. The frequency of aberrant cells was not increased by
methyl bromide treatment.

3. There were no effects attributable to methyl bromide in
the dominant lethal test on pregnancy frequency, numbers
of corpora lutea graviditatis or implantations or the
frequency of early deaths.

4. Sperm abnormality frequency was not affected by treat-
ment.
5. Sex-linked recessive lethal mutation frequency was not

increased as a result of methyl bromide exposure.
Increases were scen, but these were neither reproduced
nor dose related.

It was concluded that methyl bromide was devoid of genetic
effects detectable in these experiments.

2447
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INTRODUCTTON

Properties

Methyl bromide (bromomethane) (CAS No. 74-83-9) is a powerful
fumigant gas which is one of the most toxic of the common
alkylhalides. 1Industrial preparation is by condensation of
hydrogen bromide with methanol or, alternatively, by the
addition of sulphuric acid to sodium bromide and methanol, in
which case the methyl bromide is removed by distillation.

It is a colourless and usually odourless gas, except at high
concentrations when it has a sweetish, chloroform 1like odour
a burning taste. A summary of its physical and chemical
properties follows.

Formula CH3Br
Mol. wt. 94.9%
B.P. (760 mm Hg) 3,6°C
M.P. o -947C
Refractive index (207°C) 1.421
Vapour density (airo= 1) 1.68
Vapour pressure (20 C) 1420 mm Hg

It is insoluble in water, but scoluble in most organic
solvents and it is non-inflammable in air, but does burn in

oxygen.

Use

Methyl bromide is used in the fumigation of stored grain,
particularly in corn weevil control and the destruction of
eggs and larvae from other insects. It is also effective
against fungi, but less so against bacteria and actinomycetes
{(McKeen, 1954)., During fumigation inorganic bromide is
formed along with a series of methylated products. Less than
10% is hydrolysed to methancl. Furthermore, methyl bromide
decomposes faster at lower moisture contents, illustrating
the relative unimportance of hydrolysis, In the glutin or
protein fractions of wheat flour the methyl bromide deriva-
tives found are N-methyl (50%), dimethyl sulphonium (30%)

and methoxyl (20%). N-Methylation is highly specific, the
target being largely the imidazole ring of histidine. In
wheat flour, 3 compounds account for 75% of the total N-
methylation products: 1- and 3-N-methyl histidines and
1,3-dimethyl histidine bromide (Winteringham et al, 1955).

Toxicology

When methyl bromide is inhaled, rapid pulmonary absorption
occurs followed by elimination, partly as unchanged gas from
the lungs and partly as bromide in the urine. It tends to



accumulate in fatty tissues. There is extensive hydreolytic
fissions of the C-Br bond, resulting in non-volatile Br-—,
but the simultaneous formation of methanol is guestionable
(Williford et al, 1974). Reaction with thiol groups may be
particularly important in methyl bromide poisoning and
cysteine has proved to be efficacious in the prevention of
methyl bromide poisoning (Mizyukova and Bakhishev, 1971).
Acute inhalation studies have indicated that methyl bromide
casuses hepatic glycogen depletion, along with a reduction
in blood lactate and pyruvate levels (Bakhishev, 1970): there
may also be a distinct hypertriglyceridaemia in animals
including man (Hasegawa, 1969).

Methyl bromide poisoning has resulted in a deficiency of
clotting factor yx (Graham, 1959), which, along with Ca++ and
factors V (proaccelerin) and IITI (thromboplatin) forms the
prothrombin activator.

Systemically, methyl bromide is cumulative and damaging to
the nervous system, kidneys and lung. CNS effects include
blurred vision, confusion, numbness, tremors and speech

defects. Death following acute poisoning i1s usually caused
by its irritant effects upon lung, while in chronic poison-
ing death is due to CNS injury. ILocally, methyl bromide is
extremely irritant to skin and may produce severe burns.

Studies on the genetic toxicology of methyl bromide appear
to be very limited. When tested in desiccators, Simmon
et al, (1977) showed that it was mutagenic in bacteria and
in strain Salmonella typhimurium TA 100 the order of muta-
genic response in the methyl halide series was bromide>
chloride>iodide.

The objective of the work described in this report is to
extend the genetic toxicology to mammalian systems in order
to evaluate better the hazards of exposure to this chemical,

Exposure conditions used were:

Human fibroblasts: up to 70% in air for 3 h.

Mice and rats: 20 ppm or 70 ppm for 7 h/day for
one or 5 davys.
Drosophila: 20 ppm or 70 ppm for 5 h.

- 0578



1003

MATERIALS AND METHODS

CHEMICALS

Test Substance

Two cylinders of methyl bromide gas, Batch No. 77371, were
received from BDH Limited, Poole, Dorset, England in June

1979, The test material was a colourless gas and was re-

tained under ambient conditions in the company dispensary

until used.

Positive Control Substance

Ethyl methanesulphonate (EMS) was obtained from Xoch-Light
Laboratories, Colnbrook, Bucks and retained in a refriger-
ator in the company dispensary until used.



ANTMALS AND ANIMAL MANAGEMENT

Animals

CD rats (a remote Sprague-Dawley derived strain) wére
cbtained from Charles River (U.K.) Limited, Manston, Kent.

B6C3F, hybrid mice were obtained from Charles River (U.S.A.).

These animals were obtained on the following dates.

Quaran
R Date of Age Number - Dates of
species ; tine - . Comment
Receipt (Weeks) (Days) (Sex) Exposure
Rat 23 May 1979 10-11 11 2207 4-8 June 1979 tultiple exposure.
17679 11 June 1979 Single exposurc.
Mouse | 24 May 1979 10-12 10 444 4-8 June 1979
8 June 1979 8=10 None (802 x, 14 None DL matings.

Pre-experiment Acceptance Tests

All animals were examined on arrival for signs of ill health.
Twenty rats (104 and 10%2) and 4 mice were selected at random,
then autopsied and subjected to a microbial examination

together with a histopathological evaluation of main organs.

The organs which were taken for histopathology were: liver,
kidney, heart, lung, thymus and a portion of ileum. Caecal
contents were examined for pin worms. Bacteriology of
certain samples was performed. The procedure adopted, in
outline, is as follows.

1. Ileal contents are incubated in selenite broth.

2. Lung, liver and kidney samples are incubated on blood
agar plates.

3. Lung sample is plated on McConkey's medium.

4, Liver sample which was plated onto blood agar is then
taken into a selenite tube.

5. All samples in selenite broth are incubated for 24 h,
then plated on McConkey's medium for 24 h,

6. Smears are prepared and stained. Any Gram-negative
bacteria are then put through Enterotubes for identi-
fication.

004 658



Animal Management

Protective clothing, including laboratory gowns, over-shoes,
rubber gloves and masks were worn at all times that person-
nel were involved in handling or husbandry of the test
animals,

all the animals were located in a room which was separate
from but adjacent to the area where the exposures were
conducted.

They were housed individually in cages in a room with a light
intensity of approximately 200 lux, a 12 h light-dark cycle,
approximgtely 10 air changes per hour,otemperaturg maintained
at ca 227C with extreme limits of 18.5°C and 26.5°C, and
relative humidity ca 50%, with extreme limits of 40% and 61%.

Floors were swept and disinfected with a mop impregnated with
Tego (A. & J. Beveridge, Edinburgh), an ampholytic detergent,
during the experiment.

Walls, cage racks and floors were washed with Tego once a
week during this study.

The rats designated for cytogenetic analysis were housed in
suspended polycarbonate cages measuring 24 x 18 % 41 cm with
steel mesh tops and bottoms. The cages were suspended over
trays lined with absorbent paper. Rats designated for the
dominant lethal study and mice for the sperm abnormality
test were housed in polycarbonate cages measuring 24 x 11.5
% 30.5 cm and 11.5 x 12 %X 46 om respectively. Sterilised,
white wood shavings were used as bedding material. Cages,
trays and papers were changed each week of the experiment,
or more frequently if considered necessary.

Diet

Food and water were freely available to the rats at all
times. The diet was Spratts-Spillers No. 1. This was
constituted as follows:-

Stock Diet (%)

White fish meal 10.9
Maize meal 36.8
Wheat meal 30.9
Extracted soya meal 11.9
Wheat germ 4.0
Dried yeast 2.0
Spratts-Spillers

salts and vitamins¥* 6.0

1388
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*Commercial mixture used for many years in laboratories
throughout the U.K., but the detailed composition was not
revealed to Inveresk Research International Limited.

Diet analysis was conducted and the results are presented
in Appendix Diet.

Allocation of Rats and Mice to Cages and Treatment Groups

Empty cages were placed on racks and, upon receipt of the
animals, starting with the male rats, a transporting box
was opened and a rat placed in the first cage. A second
rat was removed from the same transport box and placed in
the second cage and so on until all the cages designated
for the male rats each contained one animal.

This complete process was repeated for the female rats and
male B6C3F; mice. The mice were kept on a separate rack
from the rats,

Male and female rats were located at separate sides of the
animal holding room (Appendix Loc-1).

Each cage was allocated to a specific treatment group using
a series of random number permutations. Each permutation
consisted of a random set of numbers from 1-4, corresponding
to the number of dose groups in the study.

Treatment groups were colour coded as follows:

Green - Air Control

Blue - Low Dose

Red - High Dose

Brown - Pogitive Control

Animal Identification

The animals to be dosed were individually identified using
brass ear tags bearing the animal number and suffix letter
showing the compound designation. Each rat and mouse was
ascribed a cage card which identified that animal by project
number, animal number, sex and treatment group.

Female rats used in the dominant lethal test were identified
by the cage card number of the male with which they were
mated and their assessment week number.

Animal Positioning in the Exposure Chambers

Although homogeneity data were obtained which showed that
there were no test compound concentration differences of any
significance in the exposure chambers, animal positions were
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rotated on a daily basis to minimise any possible exposure

location variations.
were drawn up,

The treatment groups were constituted as follows:-

Animal location charts for each day
as shown in Appendix Loc-2.

Animal Numbers

Species Test Dose Group Males Females
Single dose Air Control 1-30 161-190
cytogenetics Low 31-60 191-220

High 61-90 221-250
Positive
Control 91-120 251-280
Multiple dose | Air Control 121~130 281-290
Rat cytogenetics Low 131-140 291-300
High 141-150 301-310
Positive
Control 151-160 311-320
Dominant Air Control 361-370
lethal Low 371-380
High 381-390
Positive
Control 391-400
| Sperm Air Control 321-330
Mouse - abnormality Low 331-340
High 341-350
| Positive
| Control 351-360
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ATMOSPHERE GENERATION AND EXPOSURE

Exposure Chambers

The exposure chambers were located in a room, adjacent to
the animal holding area, specifically set aside for the
study.  Entry was restricted to personnel directly involved
in the generating and monitoring of the test atmosphere.

Exposures to methyl bromide were carried out in 1.5 m’® ca-
pacity chambers constructed of stainless steel and glass.

The animals occupied a volume of 0.02 m® and were confined

to a single tier of cages of 0.4 m® in volume (the breathing
zone). The breathing zone was ventilated at the rate of 12
and 16 air changes per hour respectively for the low and

high chambers. An additional chamber of 0.84 m® capacity
was used for exposure of the air control group; the breathing
zone in this chamber also was ventilated at the rate of 8 air
changes per hour.

Compressed air was supplied by means of 2 Broomwade
compressors (Type CAR31) fitted with automatic pressure
control switches. These supplied filtered, conditioned,
oil-free compressed air for subsequent dilution of test
atmospheres.,

Test atmospheres were exhausted from the exposure chambers
using a Gast extract pump. Contaminated air extracted from
the exposure chamber was 'scrubbed' using methylated
spirits/water treatment. It was then diluted in the build-
ing exhaust air before discharging to the external atmos-
phere, The exposure chambers were maintained under slight
negative pressure (variable, but normally 2-3 cm water) to
minimise any possible leakage of test material into the
working environment.

The generating apparatus and exposure chambers (Figures la
and 1b) were positioned behind a screen in a room with a
high efficiency exhaust system designed to ensure a safe
working environment for laboratory personnel. The monitor-
ing equipment was located on the outside of the screen at
the opposite end of the room. The laboratory atmosphere was
continuously monitored for any traces of the test compound.
Exposure personnel wore breathing apparatus until it was
shown that the room environment was clear of any possible
contamination by methyl bromide. Protective gloves and
laboratory coats were worn and the test compound was handled
in an extract hood at all times.
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Monitoring Equipment

The atmospheres within the exposure chambers were analysed
by infra-red spectroscopy using Miran-1A Portable Gas
Analysers (Foxboro/Wilks Inc). This type of instrument is

a single beam, variable wavelength spectrometer, scanning
the infra-red spectrum between 2.5 and 14.5 um. It is
equipped with a gas cell having a variable pathlength of
between 0.75 and 21.75 m. Samples of the chamber air were
continuously pumped (4 1/min) through nylon sample lines of
1/8" ID, to the gas cell of the analyser. The concentration
was measured and relayed to a chart recorder (Servoscribe RE
541} to provide a permanent record of the chamber concen-
trations.

Calibration and Analytical Development

Most chemical compounds have characteristic infra-red spectra
which can be used for identification and to quantify the
amount present, The infra-red spectrum of methyl bromide was
scanned using a 'closed loop calibration system' to generate
a test atmosphere within the Miran gas cell. A strongly
absorbing wavelength, free of interference from H,O0 and CO;,
which provided suitable sensitivity was selected. Suitable
pathlengths were chosen to provide optimal readings at the
desired concentration levels. The gas analyser was zeroed
by sampling laboratory air through a 'zero gas air' filter.

Calibration

The infra-red gas analysers used to monitor chamber
atmospheres of methyl bromide were calibrated each day
before vapour generation commenced.

The calibration was performed using a closed loop
calibration system (see diagram below). Known volumes
of methyl bromide gas were sequentially injected into
the gas analyser via the closed loop calibration system
through a rubber septum using a gas Pressure Lok glass
micro syringe. After each injecticon the absorbence
reading was allowed to stabilise as indicated on the
chart recording.

BELLONS
PN

SEPTUS CELL QUTLET

CORDER QUIPUT
CELL INLET: -
N

SCHEMATIC BYACRAM OF CLOSED LCOP CALIBRATION BYSTEM
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The cumulative absorbence chart deflections for each
injection were then measured and plotted against
calculated concentrations to give a calibration graph
used in subsequent determinations of chamber concen-
trations during atmospheric monitoring.

Analytical Conditions

Instrument Settings:

Low Level High Level
Wavelength 3.4 pum 3.4 um
Pathlength : 20.25 m 20.25 m
Absorbence Range : 0.1 A 0.1 A
Slit Width : 1.0 mm 1.0 mm
Meter Response : 10 4
Recorder Voltage : 0.5 Vv 1 v
Chart Speed : 300 mm/h 300 mm/h

Calibration Data

Vv
C (ppm) = 564

Where:

C = Concentration (ppm)

v = Sample volume (ul)

5.64 = Volume of Miran sample chamber (1)

Example of the Calculation for Vv

Compound: Methyl bromide

C = 20 ppm

V=¢Czx5.64
= 20 x b.o64
= 112.8 pl

Therefore, to construct a calibration curve to
cover the 20 ppm range, 50 pl samples of methyl
bromide were injected into the analyser.

Atmosphere Generation

Schematic diagrams showing the vapour generating apparatus,
exposure chambers and monitoring equipment is presented in
Figures la and 1b, The test atmospheres were produced by
appropriate dilution of the methyl bromide gas with filtered
compressed air. The resulting mixture of methyl bromide/air
was ducted through 7/8" stainless steel piping to the top of
the exposure chamber.
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The atmospheres in the exposure chambers were dynamic in
that they were continuously generated for a single pass
through the animal holding zone, before being extracted from
the bottom and ducted away for 'scrubbing'.

The required atmospheric concentrations within the exposure
chambers were maintained by finely regulating the flow of
methyl bromide and diluting air into the mixing vessels, by
means of adjustable flow meters.

Homogeneity Data

Before starting the animal exposures, chamber concentrations
at both the high and low levels were determined by continu-
ous monitoring for periods of up to 7 h. In addition,
samples were measured from different areas (at least 9) of
the animal holding zone to confirm uniformity of methyl
bromide concentration.

Measurement of Chamber Concentrations

Atmospheric concentrations of methyl bromide were monitored
continuously during the 7 h exposure period from the breath-
ing zone of the animals. A separate monitoring system was
used for each concentration level., Stainless steel sampling
lines, fitted with a particulate filter (Whatman Mini-
Filter, Grade 80) and positioned on a central reference
point in each exposure chamber, were connected to the infra-
red gas analysers. via 1/8" ID nylon tubing. The sampling
flow rate was approximately 4 1/min.

Photo~-reduced traces showing exposure chamber concentrations
along with the daily calibration are presented in Figure 3
and Tables AT-1 and 2.

Test Compound Utilisation

The volume of methyl bromide gas used to produce the test
atmospheres was not measured.

Exposure Procedure

Exposures were conducted during the 7 h of between approxi-
mately 09.00 h and 16.00 h on each exposure day. Animals
were not allowed access to food or water during the exposure
period.

Each animal was removed from its housing cage, examined for
any signs of ill health, the ear number checked, and then
individually accommodated inside a stainless steel grid
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compartment. The animals were then transferred to the
exposure rcom and placed inside the exposure chamber
according to the daily exposure location chart.

Animals exposed to methyl bromide were arranged in a single
tier inside the exposure chamber. Air control animals were
stacked in 2 tiers.

During the multiple exposure period, rats designated for the
dominant lethal test, cytogenetic multi-dose test and the
mice for the sperm abnormality test were exposed together
for 7 h/day for 5 consecutive days. The single dose cyto-
genetic test rats were exposed on a different day. Animal
positions within the exposure chambers were rotated on a
daily basis to minimise any possible exposure location
variations.

The chamber temperature and relative humidity were recorded
at hourly intervals throughout the expoasure period. The
animals were also observed at regular intervals for the
appearance of clinical signs or adverse reactions to treat-
ment.

On completion of the exposure period and purging of the
chamber of test compound (as observed on the chart recorder),
the animals were removed from the exposure chamber and
returned to the animal holding area.

The animals were then removed from their individual compart-
ments, observed for clinical signs, ear numbers checked,
body weights recorded and returned to their cages.

Positive Control Groups in Animal Tests

Preparation of Dosing Solutions

Dosing solutions were prepared daily 5 min before
administration to the animals was started. The desired
amount of ethyl methanesulphonate was weighed into a
volumetric flask and diluted with distilled water to
obtain the correct concentration.

Treatment of Rats and Mice with Ethyl methanesulphonate

Positive control animals were not allowed access to
food or water whilst the remaining test groups were
being exposed.

Ethyl methanesulphonate was administered orally by
gavage to the rodents at a constant dose volume of

10 ml/kg at around 16.00 h on each day that dosing was
required.
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The dose levels received by each group of positive
control animals were as follows:

Dominant lethal rats 100 mg/kg for 5 consecutive
days.

Multi-dose cytogenetic 100 mg/kg for 5 consecutive

rats days.

Single dose cytogenetic 250 mg/kg once only.

rats

Sperm abnormality mice 200 mg/kg for 5 consecutive
days.
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UNSCHEDULED DNA SYNTHESTIS ASSAY

Aseptic techniques were used throughout the preparation of
materials and execution of the experimental methods.

Chemicals

The positive control substance, vinyl chloride, was obtained
from BDH Limited, Poole, Dorset, England.

6-[ *H]l-thymidine {21 Ci/mmol) and 8-[‘*H]-deoxyguanosine
(26.4 Ci/mmol) were obtained from the Radiochemical Centre,
Amersham, England.

The polychlorinated biphenyl mixture, Aroclor 1254, was
received from Analabs TIncorporated, Newhaven, Connecticut,
U.S.A.

Test Atmospheres

The methyl bromide and vinyl chloride were passed through
gas flow meters and diluted with hydrocarbon-free air which
had passed through another flow meter. Percentages of test
gas in air were caluclated from the different flow rates
recorded before the mixture passed into the culture flasks.

Cells

Unscheduled DNA synthesis, following treatment with test
compound, was measured in human embryonic intestinal cells
(Flow 11,000), passage 12-35 obtained from Flow Laboratories,
Irvine, Scotland. This cell line was chosen because of its
higher permeability to some substrates than certain other
human cell lines tested.

Culture Maintenance and Growth Media

Cells in 175 cm? Nunc flasks were routinely maintained at
37°C in Dulbecco's Minimum Essential Medium (DMEM) and in

an atmosphere of 5% C02:95% air (v/v). The medium contained
2.0 g/1 sodium bhicarbonate and was supplemented with heat
inactivated (65°C, 30 min) £foetal calf serum, (10% v/v),
gentamycin (50 pg/ml) and glutamine (2 mM). DMEM (10x
concentrated) and antibiotics were obtained from Gibco
Europe Limited, Paisley, Scotland, and serum from Flow
Laboratories, Irvine, Scotland.

Arginine-deficient medium contained 3.70 g/l sodium bicarbo-
nate and was supplemented with heat inactivated foetal calf
serum (5% v/v) and gentamycin (50 pg/ml). This medium was
obtained from Flow Laboratories.
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For sub-cultivation of confluent monolayers growing in
complete DMEM, the medium was removed and the cells treated
with a solution of 0.25% (w/v) trypsin in phosphate buffered
balanced salt solution containing EDTA (0.0002% w/v).

Excess trypsin was removed and the flasks incubated at 37%
until the cells began to detach from the plastic. 5 ml of
fresh culture medium was then added and cells brought into
suspension by repeated aspiration through a sterile 10 ml
pipette. Samples of the cell suspension were added to
medium in fresh culture flasks, the usual ratio for division
of confluent monolayers being 1:4, If cells were to be
frozen they were suspended in medium containing 10% v/v
dimethylsulphoxide and stored in liquid nitrogen.

Animals

Male CD rats were obtained from Charles River (U.K.) Limited,
Manston, Kent, England.

Male rats weighing 250-300 g were injected once i.p. with
Aroclor 1254 {(diluted in corn ©il to a concentration of

200 mg/ml) at a dosage of 500 mg/kg 5 days before they were
killed. The animals were allowed drinking water continu-
ously but food was withheld 16 h before they were killed.

Preparation of the 9,000 g Supernatant Fluid from Livers

Preshly killed animals were thoroughly swabbed with 70%
alcohol, the abdomen opened and liver removed, taking care
not to cut into the gastro-intestinal tract and thereby
contaminating the sample. The liver was collected in ice-
cold 0.15 M-KC1l, which was also the solution used for
homogenisation,

The liver was weighed and a volume of ice-cold 0.15 M-KCl
equivalent to 3 times its weight was added. The liver was
homogenised by 8 strokes of a glass tube vessel while the
Teflon pestle (radial clearance 0.14-0.15 mm) was rotating
at about 1,200 r.p.m. The homogenate was transferred to
sterile polyprogyleneocentrifuge tubes and spun at 9,000 g
for 10 min at 0~ to 2°C. The supernatant fluid was decanted
leaving behind a thick pellet of (mainly) whole cells,
nuclei and mitochondria. Post-mitochondrial supernatant
fluids were freshly prepared in sufficient quantity for the
experiment and stored in liguid nitrogen until required.
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Icg—cold 0.05 M-phosphate buffer, pH 7.4, was added to pre-
weighed NADP and glucose-6-phosphate, etc., as follows to
give a final concentration in the S-9 mix of:

NADP-di-Na-salt 4 mM (= 3.366 mg/ml)
Glucose-6-phosphate-di-Na-salt 5mM (= 1.521 mg/ml)
MgCl,.6H:0O 8 mM (= 1.626 mg/ml)
KC1 33 mM (= 2,460 mg/ml)

This solution was immediately filter-sterilised by passage
through an 0.45 pym Millipore filter and mixed with the liver
9,000 g supernatant fluid in the following proportion:

co-factor solution 9 parts
liver preparation 1 part

DNA Repair Assay

The cells were harvested, sedimented, suspended in fresh
culture medium at a density of 5 x 10* cells/ml and 2 ml
samples of this suspension were pipetted into 35 mm tissue
culture Petri dishes containing 3 sterile coverslips (Lux
Scientific Corporatign, California, U.S.A.). These were
then incubated at 37°C in a humid atmosphere of 5% CO, in
air for 72 h, The medium from each of the dishes was then
replaced with 2 ml of arginine-deficient DMEM supplemented
with 5% heat inactivated foetal bovine serum and the plates
incubated for 24 h, The medium was then replaced with a
further 2 ml of arginine-deficient DMEM and the incubation
continued for a further 48 h. At the end of this time the
cultures were divided into 2 groups and 100 pl of S-9 mix
added to one of them. Solutions of hydroxyurea (250 mM) in
sterile distilled water and 6-[°*H]-thymidine (21 Ci/mmol)
were added to each culture giving final concentrations of
2.5 mM and 10 pCi/ml respectively.

Methyl bromide or vinyl chloride in air was metered (see
p. 15) in culture flasks from which the culture medium had
been decanted.

After incubation for 3 h at 37°C the cultures were repeatedly
rinsed in phosphate buffered saline (PBS) which removed loose
cells and soluble [°H]-thymidine. They were then incubated
for 10 min in sodium citrate (1%) and, finally, fixed in
methanol:acetic acid (3:1) for 18 h. TFor ease of handling
during processing for autoradiography the coverslips were

air dried and attached, cells uppermost, to clean microscope
slides with a drop of mountant, DePeX. The cells were then
processed for autoradiography and stained.
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Autoradiography

The autoradiographic proceduresowere carried out in the
darkroom at a temperature of 20°C + 2 ®c. Illumination
was by a safelight fitted with a Kodak filter No. 1
(red) 1lit by a 25 watt bulb some 4-6 feet away from the
working area.

Stripping film (Kodak AR~10) was used to coat the
cultures and the procedures recommended by Rogers
(1973) were followed. Pieces of stripping film of
suitable size were floated, emulsion side down, on the
surface of the glass distilled water. After 2 min when
the film had swollen, it was picked up in the surface
of the slide bearing the cells.

The slide with the film on it was left to stand verti-
cally in a gentle stream of cool air for 20 min and
then placed in a large light-tight box containing a
quantity of silica gel and allowed to dry slowly for 24
h at room temperature. After drying the slides were
placed in a small light-tight box containing a few
granules of silica gel, to keep them dry, and exposed
at 4°C for 14 days. The autoradiographs were then
developed in Kodak D19 developer for 7 min, washed in

% acetic acid for 1 min and fixed in Kodak Unifix for
7 min. They were then rinsed in tap water and finally
immersed in slowly running tap water and washed for 20-
30 min. The excess film was trimmed away leaving only
that covering the cell cultures.

Quantification of Repair Synthesis

The stained autoradiographs were examined with a Leitz

Dialux 20 L microscope. Fifty nuclei were examined for
each culture. The data are recorded as the average net
grain counts for 3 coverslips + the standard deviation.
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CYTOGENETIC ANALYSIS OF RAT BONE MARROW CELLS

Metaphase Cell Preparations

Each rat was injected i.p. with 3 mg/kg colchicine dissolved
in Hank's Balanced Salt Solution (HBSS) 4 h after the last
dose was given. Two hours later the rats were killed by
neck dislocation.

One femur from each animal was dissected out, cleaned of
adherent tissue and the marrow aspirated into a 10 ml
plastic blood sample tube containing 4 ml HBSS at ambient
temperature and lithium heparin (250 IU). Each tube was
labelled with the appropriate randeom number from a slide
coding sheet. Hence, from this time until the completed
result sheets were de-coded, the rat number and group were
unknown to the scientists and technicians.

The cell suspension was centrifuged at 1,500 r.p.m. for 5
min, the supernatant fluid discarded and replaced with 4 ml
fresh HBSS. The cells were suspended, then centrifuged
again and the supernatant fluid discarded.

4-5 ml 0.075 M-KCl pre-heated. to 37°C was added to the cells
while they were agitated on a _vortex mixer. Following
incubation for 20 min in a 37°C water bath, the cells were
centrifuged, the supernatant fluid decanted and the cells
fixed in 4 ml freshly prepared fixative (methanol:glacial
acetic acid; 3:1). The fixative was removed after centri-
fugation and replaced with 2 ml fresh fixgtive. Tubes
containing fixed cells were stored in a 4°C refrigerator
overnight.

The following morning (or later, up to 3 days) the fixative
was changed and cell suspensions dropped onto clean slides
labelled with the same number as the tube and allowed to dry
thoroughly.

Slides were stained in a bath of Giemsa R66 (Gurr) diluted
with 10 parts distilled water for 30 min, rinsed briefly in
distilled water, dehydrated in alcohol, cleared in xylene
and mounted in DePeX.

Slide Reading

Leitz binocular microscopes were used for this purpose.
Magnification was nominally x 1,000 using x 10 magnification
eye pieces and x 100 objectives.
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Wherever possible, for each animal 50 cells with a minimum
of 41 well spread chromosomes were examined and scored.

The location of all spreads examined was recorded using the
microscope stage vernier. The slide number was always
located on the right hand side.

The number of abnormalities was recorded on sheets of the
design shown in Appendix Form-1l. Abnormalities looked for
were: gaps, breaks, fragments, dicentrics, translocations
(within the limitations of the staining methods) and pulver-
isation.
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DOMINANT LETHAL TESTING IN MALE RATS

Mating

1. Day 1: The male rats were transferred to the test or
control treatments described above (10 rats per treat-
ment) and maintained on these treatments until Day 5
(i.e., 5 days). The animals were caged individually
during the treatment. All experimental treatments
ceased on Day 5.

2. Day 5: Two virgin female rats were introduced to each
of the 40 cages containing single, treated male rats.

3. Day 12: Male rats were transferred to fresh cages
which did not contain rats.

4. Day 22: Female rats were killed and examined for
pregnancy and dominant lethal effects.

5. Steps (2), (3) and (4) above were repeated on each
of the next 9 consecutive weeks.

Assessment

It was assumed that most matings which led to fertilisation
occurred either 2 or 3 days after introducing female rats
to the cages containing the males. The female rats were
killed by neck dislocation 14 days after the assumed dates
of fertilisation, i.e., 17 days after caging females with
males.

QOvaries and uteri of the killed rats were removed and the
ovaries examined for corpora lutea graviditatis, which were
counted and this result recorded. Uteri were then opened,
examined for live implantations, early deaths and late
deaths. These data and any observed abnormalities were
recorded on sheets of the design shown in Appendix Form-2.

Live implantations were recognised as rat foetuses normally
developed for approximately Day 14 of gestation and with a
vasculature which had clearly been functioning until at
least maternal death.

A late death was diagnosed as a foetus where organogenesis
had accurred, but was now bloodless due to death of the
foetus within the last 2 days of intra-uterine existence.
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An early death was diagnosed as a point of uterine reaction
to an implanting blastula. Since embryonic development had
not proceeded, further placental development had stopped
and, usually, regressed. The product was a small, raised,
discrete spot along the line of implantations and apparently
consisting mostly of deoxygenated and clotted blood.
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- SPERM ABNORMALTTIES TEST IN MICE -

Preparation

Mice were killed 5 weeks from the last day of dosing (i.e.,
Friday 13 July 1979) by neck dislocation.

The abdominal cavity was opened and the testes eased into

it. The seminal ducts were exposed by gentle traction and
the cauda epididymides were cut off. These were transferred
to a small beaker containing 2 ml fixative (0.01% glutar-
aldehyde in 0,25 M-sucrose, 0.05 M-phosphate buffer, pH 7.4).
The cauda epididymides were finely minced and the sperm
dispersed using a fine bore Pasteur pipette. The sperm
suspension was decanted into a centrifuge tube labelled with
the randomised number, where it was left for at least 30 min.

After centrifugation at 500 r.p.m. for 3 min, a few drops of
the supernatant fluid were spread along the length of a
clean slide labelled with the randomised number. The slides
were allowed to air dry overnight. The smears were stained
in 1% ecsin dissolved in distilled water:ethanol; 1:1 for

45 min. After rinsing briefly, slides were dried overnight
on a hot plate, cleared in xylene for 5 min and mounted in
DePeX.

Assessment

Slides were examined using a Leitz Dialux 20 microscope.
Assessment techniques and criteria were guided by the work
of Wyrobek and Bruce, (1975).
The following types of sperm were not scored:

(1) separated tails and heads.

(2) clumps of sperm.

(3) sperm orientated so that the hook could not be
seen.

(4) sperm partially masked by any remaining stain
droplets.

Otherwise, sperm were scored and placed in one of the
following categories:

I Normal

1T Abnormal

1373
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hook upturned or elongated.
banana-shaped head.
amorphous head.

abnormal tail (sharp, 180° angle or tight
coiling only).

miscellaneous (these were specified in
footnotes, could include multiple tails,
double heads, twisted neck, filamentous mid-
piece, enlarged mid-piece, plier type).

The data were recorded on score sheets of the type shown in
Appendix Form-3.
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- SEX~LINKED RECESSIVE LETHAL TEST IN
DROSOPHILA MELANQGASTER

The basc or Miller-5 test was used (Spencer and Stern, 1948;
Wlrgler et al 1977). In this test, recessive lethal
mutations induced in the X-chromosomes of treated male
gametes are detected in the F; generation by the absence of
wild-type males in the progeny of individual gametes. Fj;
generation flies were also observed since this allows the
detection of mosaics or delayed mutations which may not
appear in the F, generation.

Strains

The wild-type flies were Oregon K (OrK). Two lines, desig-
nated A and B, were established in November 1978 and main-
tained by shaking over to fresh medium bottles every 2-3
weeks.

The Mfiller-5 (M=5) flies had the basc balancer X-chromosome,
1n(1) scSLlL ge8R 4 g geSl ge8 wabB]

Medium
Stocks were maintained in half-pint milk bottles containing

approximately 100 ml medium. All flies on test were kept
in 3" x 1" glass vials containing approximately 8 ml medium

and stoppered with cotton wool. This medium contained:
maize meal 150 ¢
treacle 130 g
agar (Sigma) 20 g
yeast, flaked 22 g
propionic acid 5 ml
*Nipogen 1l g

which was added to one litre water and boiled before being
dispersed to sterile maintenance bottles or glass vials.

ExXposures

Three day old male OrK flies were used. They were exposed
in a glass vessel through which the test atmospheres were
passed at the required concentrations at a rate of ca 5 1/
min bhefore passing directly into the infra-red analyser.
Transference of flies from feeding vials to exposure chamber
was performed when they were lightly anaesthetised with
carbon dioxide.

*Nipogen: bacteriostatic agent (BDH Limited).
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The length of exposure in the main test was determined by
running a toxicity test in the week prior to the main
exposure. Groups of 100 flies were exposed for wvarying
times, which were initially intended to be 1, 3 and 7 h.
These times had to be modified, however, in wview of the
effects seen of the test compound on the flies.

BExposed flies were kept overnight in their feeding vials

in a 26°C water bath, then transported from the exposure
laboratery to the assessment laboratory at the Institute of
Animal Genetics, University of Edinburgh. This journey took
ca 30 min, the vials being packed in cotton inside an
expanded polystyrene case.

Toxicity Test

Upon arrival at the assessment laboratory, the vials were
examined and the numbers of survivors recorded. From these
survivors 4 males were picked and mated with 4 virgin
females. These females were allowed to lay their eggs on
medium darkened with charcoal for 24 h, then removed. The
number of eggs laid was recorded. After a further 24 h,
the eggs remaining unhatched were counted and recorded.
From these figures a hatchability index could be calculated
and compared with the untreated control.

No. of eggs hatched
No. of eggs laid x 100

Hatchability index =

Recessive Lethal Test

Each treated male was given a number which was retained
throughout the brood analysis and which his progeny retained
through to the F, generation and, where appropriate, the F;
generation. Any clusters of mutants could, therefore, be
seen readily.

Treated males were mated individually to virgin M#iller-5
females in the ratio 1d4:2? on the morning following the day
of exposure. Each male was re-mated toc 2 more virgin
females 3 days and, again, 8 days after the first mating.
All matings ceased on Day l1. The 3 broods obtained in
this way ensured that sperm treated at all stages of
spermatogenesis were tested.

Emergence for F, generation flies from the pupae began about
10 days after mating.

Matings for the F, generation were set up 1-4 days later by
mating brother with sisters.
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Assessment of effects in the F; generation was undertaken
in the same way as for the F» generation.

Experiments were normally scored 11-14 days after setting
up the F,; or F; crosses. Vials were examined by eye and
scored as non-lethal if 2 or more wild-type males were
seen. 1f these were not seen the flies were shaken out
onto a carbon monoxide permeated pad and examined under the
microscope. Vials in which there were no wild-type males
and 8 or more M-5 males were checked for the presence of
heterozygous (M-5/0rK) females and scored as recessive
lethals if these were present. If a vial could not be
unampiguously scored, it was returned to the incubator room
to be rescored the next day, when more flies had hatched.

Vials which could not be scored after all the flies had
hatched were an indication for re-assessment of the Fi
females, e.g. if only one OrK male was present or no OrK
male and less than 8 Miiller-5 males. This was done by
taking 2 heterozygous females and crossing with MUller-5
males. Vials in which there was no F,; generation were
scored sterile,
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" STATISTICAL EVALUATTION

Cytogenetics Tests

The data were transformed using the Freeman-Tukey trans-
formation for proportions:

| X o=l x + 1
y = sin “(f7—71 ) * sin (Jn+l)
where, x = number of cells with abnormalities

n number of cells
v transformed cells

I

A one-sided Student's t test was used on the transformed
values.

This analysis was performed (a) including all abnormalities
and (b) excluding cells only exhibiting gaps.

Dominant Lethal Assay

The variates analysed were:

Corpora lutea graviditatis (eliminating cases with
zero total implantations)

Total implantations

Live implantations

Live implantations + early deaths

Early deaths, Freeman-Tukey Poisson transformation

Early deaths, Freeman-Tukey binomial transformation

Each female was regarded as an independent replicate and

the negative control, low dose and high dose groups were
analysed together, the positive control group being analysed
separately.

The proportion of females with one or more, or 2 or more,
early deaths was calculated, after which treatment and
control groups were compared using the chi-square test.

The fertility index (or pregnancy frequency) was treated in
a way similar to the last statistic: the number of pregnant
females per number of mated females was computed and the
chi-square test used to compare each treatment group with
its concurrent control. 1In these calculations, pregnancy
was defined as (a) females with corpora lutea graviditatis
and (b) females with implantations.

In addition to the above calculations, which were as

originally required by protocol, the statistician applied
his own analysis of the proportions of early deaths. The
treatment means were expressed on a logistic scale. One
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analysis assumed pure binomial variation, but, since this is
often false, a second analysis assuming between litter
variation was also applied. A third analysis allowed for
linear dependence of the proportion of early deaths on

total implantations.

The analysis assumed that the probability of an early death
varies between females in the ith treatment group with mean
8; and variance § 8;(1-8;) and, given this probability, the
individual early deaths within a female occur independently.
These assumptions imply that if ri4 and njj denote respect-
ively the numbers of early deaths and totai implantations
in the jth female in the ith treatment group, then

E( /n..) = 8

rij ij i
I ¢ - -
Var(rij/nij) = nij 8, (1 ei)[l + ¢(nij 1)1

The 6; values for the different treatment groups were
compared. The value of §, a dispersion parameter, is of
less interest and may be assumed to have the same {unknown)
value for each treatment. The beta binomial model described
by Williams (1975) is a special case of the more general
model assumed here. A different special case is the corre~
lated binomial model of Kupper and Haseman (1978) or,
equivalently, the additive model of Altham (1978), in which
is regarded as an intra-family correlation coefficient.

For the beta binomial model, Williams (1975) suggested the
use of maximum likelihood estimation and likelihood ratio
tests. The more general model now assumed specifies only
the first 2 moments of the distribution, consequently,
likelihood methods cannot be applied. Instead, &i terms
are estimated by weighted least squares, given the value of
¢, by minimising.

_ 2
s(8) = L, (5571545
1j B30, (1-0) (1 + §(n;;=1))

The value of 0 is estimated iteratively by equating the
minimised value of S(8) to its degrees of freedom (total
number of females minus the number of treatments).

The advantages of this method of analysis over the approaches
of Williams (1975) or Kupper and Haseman (1978) are two-
fold. Firstly, the analysis can be accomplished without

any special programming by exploiting the ideas of Wedderburn
(1974) and using the GLIM package. Secondly, the method

does not rest on strong distributional assumptions and may

be expected to be more robust, while the results of Kleinman

0301
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(1973) encourage the hope that little efficiency is lost by
using weighted least squares when the beta binomial in fact
holds.

These data were analysed using the GLIM programme package
interactively. The wvalue of ( was generally assumed to be
independent of treatment effects, except for the positive
control which was analysed using a separate ¢ estimate.

The GLIM programme provided the estimates {i{ of pi = log
[8(1-6; )‘1] and the standard errors of these estimators,
which are given in the table. Alsoc given are the corre-
sponding estimates of 8 cbtained from the back trans-
formation &5 = exp(fii)/(1 + exp (fiy)).

Sperm Abnormalities Test

The data were transformed using the Freeman-Tukey trans-
formation for proportions:

[

R | X o=l 1x +
y = sin ~( T ) + sin T ( S )

where, x = number of abnormal sperm
n = number of sperm examined

A one-sided t test was used on the transformed values.
This analysis was performed on (a) total abnormal cells and
(b) each of the abnormal categories A-E.

Sex-linked Recessive Lethal Test

The untreated control frequency of lethals in the flies
used was about 0.2%. True mutation freguencies can only be
determined within certain limits because only integral
numbers of mutations can be recorded (Wlrgler et al 1975).
These frequencies strongly depend on the sizes of the test
groups studied (i.e. the size of individual broods), which
are relatively small.

Based upon previous experiences with this test, which is
meaningful but insensitive (Rinehart, 1969), it is considered
that, in place of a test for statistical significance, it is
better to look for a reproducible increase in the frequency
of lethals over the historical control value of about 0.1%.
There is, of course, no opportunity for lethals to accumu-
late. Control values accumulated over the past 1.5 years

are as follows:

004 932
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F: Generation

Stock A Stock B
Brood Brocd Total
, 1 2 3 1 2 3
No. of experiments 9 9 9 9 9 C1 54
No. of gametes 5319530515339}/ 5264|5088]4713 31026
% Lethals 0.1210.0410.0910.1110.03[0.00 Q.07
Fi Generation .
Stock A Stock B
Brood Brood Total
1 2 [ 311 2 3
NG. Of experiments |. 0 2 2 1 1 4 10
No. of gametes 0 11200f 989 400 300j2G¢C0 4889
% Lethals 0 10.00 QMQQ?Qm3O.O.OO 0.10 0.08

Against this background, the criteria for result assessment
were:

(a) a compound giving frequencies below 0.5% in
duplicate experiments is considered to show no
evidence of mutagenic activity.

{(b) a compound giving frequencies greater than 1.0%
in the same brood in duplicate experiments is
considered to show mutagenic potential.

(c) a compound giving frequencies between 0.5% and
1.0% shows evidence of possibly being mutagenic.
Although this evidence is not conclusive, the
compound clearly would deserve further study.

0405
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RESULTS

Instrument Calibration

Calibration of the IR spectrometers was performed daily when
atmosphere generation work was undertaken during the develop~
ment phase and when animals were being exposed to test
vapours. An example of a calibration curve is given in
Figure 2. Data for the construction of such curves are given
for various exposure dates in Tables AT-1 and 2., The repro-
ducibility of the calibration curve data from day to day is
good.

The wavelength chosen for monitoring methyl bromide was

3.4 uym. At this wavelength there is minimal interference
from water: thus, there is weak stretching of 0-H at 2.7 mu,
a medium bonding of O-H at 6.2 mu and intermolecular H-bond-
ing over the range 2.76-2.86 mu. Pathlength was standard-
ised at 20.25 m.

Calibration ranges adopted were 8.85-35.4 ppm (20 ppm target
concentration) and 17.7-88.5 ppm (70 ppm target concen-
tration).

Chamber Atmospheres - Homogeneity

Prior to exposure of the animals, the chamber atmospheres
were sampled at different positions to establish that
adequate mixing of methyl bromide was occurring. The results
are shown in Table AT-3, where it can be seen that the maxi-~
mum deviations encountered were -4.6% at the 20 ppm target
concentration and ~1% at the 70 ppm target concentration.

Chamber Atmospheres - Achieved Concentrations

A sample chart record taken during a day on which animals
were exposed is shown in Figure 3. From charts such as this,
deviations from the target concentrations of 20 ppm and 70
ppm were obtained and recorded in Tables AT-4 to 6.

Deviations from the target concentrations of more than + 10%
were encountered. The maximum concentrations recorded were
31 ppm and 116 ppm for the 20 ppm and 70 ppm target concen-
trations respectively. Overall, the exposures were con-
sidered to be acceptable with the time averaged concen-
trations approximating very closely to the desired target
concentrations.

Animal Location

In Appendix Loc-1 and Appendix Loc-2 are shown respectively
the locations of the cage racks in the holding room and
typical examples of exposure location sheets as used during
the study.

0706
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Pre-experimental Acceptance Tests (PEAT)

23 May 1979 Delivery: Ten male and 10 female rats were ran-
domly selected for PEAT. There were no significant clinical
observations and the microbiological/parasitological assays
did not reveal any infections. At autopsy 2 male rats showed
irregular congestion of both kidneys. Histopathological ex-
amination showed vascular congestion in the kidneys of one

of those rats only. Subcapsular foci of lymphocytes were
observed in the kidneys of one female rat. Lung histopathol-
ogy revealed peribronchial foci of lymphocytes in 8/10 male
and 5/10 female rats examined. Perivascular oedema was ob-
served in 2 female rats whilst alveolar oedema was observed
in one female rat.

It was considered that the lesions observed did not warrant
rejection of the batch of animals received.

24 May 1979 Delivery: Four male mice were randomly selected
for PEAT., There were no significant clinical observations
and the microbiological/parasitological assays did not reveal
any infections. Histopathological examination of the lungs
revealed peribronchial infiltration by lymphocytes in one
male mouse whilst foci of alveolitis, peribronchial mono-
nuclear cells, alveolar haemorrhage and ocedema were observed
in another male mouse. In the view of the pathologist these
animals were suitable for use for the sperm abnormality test.

Clinical Cbservations and Body Weights

Six mice were found dead on Day 2 of dosing as a result of
being wrongly dosed with 400 mg/kg EMS instead of 200 mg/kg.
Ten fresh mice were selected and dosed with 200 mg/kg/day

EMS for 5 days. The 4 surviving mice given the wrong dose

of EMS were kept, although sperm samples from them were not
assessed, No clinical signs were observed in mice exposed to
20 ppm methyl bromide. Mice exposed to 70 ppm methyl bromide
appeared subdued during the 7 h exposure period on Day 2.

Two male mice were tremulous at the end of exposure on Day 5.
One male mouse died 5 days after exposure. 1In the rats traces
of blood around the nostrils, in some of the animals exposed
to 70 ppm was the only clinical sign observed during or atfter
exposure to atmospheres containing 20 ppm or 70 ppm methyl
bromide. Body weights were apparently not affected during
the 5 day exposure period (Tables BW-1 to 4 and Appendizx
Tables BW-1 to 4). Dosing with EMS for 5 days adversely af-
fected body weights of the male and female rats and a slight
reduction was also observed in the male mice used in the
sperm abnormalities test.

Body weights of the rats dosed once in the test for ghromo—
comal aberrations are shown in Table BW-2 and Appendix Table

BW-2.
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UNSCHEDULED DNA SYNTHESIS ASSAY

In the assay involving tritiated thymidine incorporation into
non-S phase cells, there was no indiction of any increase in
the number of silver grains per nucleus at any concentration
of methyl bromide (Table UDS-1). The highest concentration
used, in air, was 70%,

Vinyl chloride was used as a concurrent positive control
substance. It tended to be cytotoxic at the concentrations
of 12.5%, 25% and 50% in air which were used. However,
sufficient cells remained at the end of the exposure period
for silver grains to be counted in the 12.5% group (with S-9
mix) and in the 25% group (without S-9 mix). There was no
increase over the DMSO treated control group in the absence
of 5-9 mix, but there was a large increase in the number of
silver grains per nucleus induced by 12.5% vinyl chloride in
the presence of 5-9 mix.

Tt was concluded that the cells were able to respond to
treatment with a gaseous mutagen (vinyl chloride) but methyl-
bromide did not induce any increase in UDS.
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CYTOGENETIC ANALYSIS OF RAT BONE MARROW CELLS

Data are presented in Table CA-MD-M-1 to CA-F48-2 and Appendix
Tables CA-MD-M to CA-TFA48.

In the multiple exposure cvtogenetic test, there was a
significant increase in the number of aberrant cells from the
male rats exposed to the 70 ppm methyl bromide atmosphere
(P<0.05). The increase over the air control value lost its
statistical significance 1f cells containing only gaps were
excluded. In female rats, on the other hand, there was no
significant difference from the air control group in the
frequencies of aberrant cells, Hence, the biological
significance of the difference seen in the male rats is open
to doubt, particularly as sex differences are a more remote
possibility in the metabolism of and response to a simple
methylating agent,

In the single exposure test neither male nor female rats
showed increases in the fregquencies of agberrant cells at the
6 h, 24 h or 48 h sampling times. With reference to the air
control group, the female rats at the 6 h sampling time
showed statistically significant decreases in total aberrant
cell frequency following exposure to both 20 ppm and 70 ppm
methyl bromide atmospheres. The greater reduction was in
rats exposed to 20 ppm atmosphere, so, it seems unlikely
that methyl bromide was protecting cells from damage or
selectively killing aberrant cells.

The groups treated with EMS over 5 days showed increases in
the frequencies of aberrant cells which were statistically
significant in the males, but not in the females. After a
single dose of EMS total aberrant cell fregquencies were
significantly increased in male rats at the 6 h (P<0.05) and
24 h (P<0.001) sampling times and in female rats at the 24 h
(P<0.001) and 48 h (P<0.05) sampling times., Tf cells other
than those containing only gaps are analysed statistically,
significant increases were seen in males only at the 24 h
(P<0.001) sampling time and in females at the 24 h (P<0.001)
and 48 h (P<0.05) sampling times.

0483
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DOMINANT LETHAL TEST

Data are given in Tables DL-1 to 9 and Appendix Table DL.

Pregnancy frequency was calculated in 2 ways: firstly, by
considering as pregnant females with corpora lutea gravi-
ditatis (Table DL-1) and secondly and more reliably by
considering as pregnant only females with implantations
(Table DL-2). With nether method was there any effect upon
pregnancy frequency due to methyl bromide treatment, but
there were reductions in Weeks 2 and 3 in the positive
control groups. In Week 1 there were generally low pregnancy
freguencies which were clearly unrelated to treatment.

Corpora lutea graviditatis counts (Table DL-3) were not
reduced in either of the methyl bromide treated groups
except in Week 7 of the 20 ppm methyl bromide treated group
(P<0.01). There was not a significant or greater reduction
in the 70 ppm methyl bromide treated group of this week. 1In
the EMS treated group, significant reductions were observed
in Weeks 1, 3 and 9 (P<0.05 in all cases).

Implantations per pregnancy (Table DL-4) were unaffected by
methyl bromide treatment, but were reduced in Weeks 1-4 of
the positive control group. The greatest effect was seen in
Week 3 (P<0.001).

The frequencies cof live implantations (Table DL-5) and live
implantations and late deaths (Table DL-6) followed very
closely the pattern cf total implantations per pregnancy.
There were no significant changes in the methyl bromide
treated groups and changes in the positive control group were
restricted to Weeks 1-4.

A review of the data showing pregnancies with either (1) one
or more early deaths or (2) two or more early deaths (Table
DL-7) did not indicate any increase in these frequencies in
the methyl bromide treated groups, when compared with the air
control group.

Analysis of the proportions of early deaths following Freeman-
Tukey poisson or binomial transformation (Tables DL-8 and 9)
did not indicate any increases attributable to methyl bromide.
There was a significant decrease in Week 3 of the 20 ppm
exposure group (P<0.05), but this was not also seen in the

70 ppm exposure group. In the EMS treated group there were
significant increases in early death frequency in Week 1, 5
and 7, following Freeman-Tukey poisson transformation and in
Week 1, 5, 7 and 9, following Freeman-Tukey binomial trans-
formation. There was also a significant reduction in Week 3,
following Freeman-Tukey poisson transformation.
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SPERM ABNORMALITY TEST -

There were no increases in the freguencies of abnormal sperm
in any of the categories examined (Table S8A-1 and 2 and
Appendix Table SA). 1In the EMS treated group there was a
significant increase in the frequency of abnormal sperm
(P<0.05) which was due in particular to an increase in
Category C, amorphous head (P<0.05).
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SEX-LINKED RECESSIVE LETHAL TEST IN DROSOPHILA

There was no information on the toxicity of methyl bromide
to flies, so, a preliminary study was made (Table RL-1).

A dose ranging experiment was undertaken on 1 June 1979 in
which flies were exposed to 20 ppm or 70 ppm methyl bromide
for 1, 3 or 5 h. No signs of toxicity were seen at either
concentration or during any of the exposure times. Very few
eggs were laid by females mated with flies exposed to 20 ppm
methyl bromide, but fertility was not affected by 70 ppm.

It was concluded, therefore, that the reduction in fertility
observed in the low concentration group was not as a result
of exposure.

Exposure conditions for the main test on 11 June 1979 were

20 ppm or 70 ppm methyl bromide atmospheres for 5 h. Two
breeding stocks (A and B) were exposed (Table RL-2) in the
main test., No signs of toxicity were observed and fertility
was acceptable. The frequencies of lethals in the F, gener-
ation were high for Stock A flies exposed to 20 ppm methyl
bromide, i.e. 0.32%, 0.81% and 0.27% in Broods 1, 2 and 3
respectively. Such high frequencies were not also seen in
Stock B flies exposed to the 20 ppm atmosphere or in Stock A
flies exposed to the 70 ppm atmosphere, Stock B flies in the
70 ppm atmosphere generated 0.61% lethals in the first brood,
but none in eithexr Brood 2 or 3.

In the F3; generation a single lethal (0.26%) was observed in
Brood 1 from Stock A flies. The integral nature of these
data was certainly responsible for some of the high fre-
quencies (it is not possible to have less than one recessive
lethal event, unless there are none). Had these frequencies
been reproducible (e.g. the very high frequency observed in
Brood 2, Stock A, 20 ppm atmosphere} they would have given
rise to the suspicion that these lethals had been induced by
the treatment. It is concluded, however, that there is no
compelling evidence for the assumption that the observed
lethals were induced by methyl bromide treatment, although
it was recognised that group sizes were rather small.

EMS treatment (0.4% v/v in sucrose for 5 h) of Stock B flies
induced a large increase in the frequency of lethals (33.9%).
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- CONCLUSTIONS

It is concluded that, in these assays and under the adopted
exposure conditions, there was no evidence for a mutagenic
effect of methyl bromide, This is quite different from the
reported activity in Ames' test where relatively high
activity is seen.
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TABLE AT-1

Methyl Bromide
Calibration Data for Low Level

Dose Level: 20 ppm v/v Batch No. 77371
Cumulative Chart Deflecticn, mm Tnstrument Setting
Volume Conce.,
[E83 ppm, (VY June 5 June 6 June 7 June 8 June | 11 June Pathlength: 20.25 m
1579 1979 1979 1978 1979 1979 Wavelength: 3.4 upm
Abscrbence Range: 0.1 AUFS
0 0 0 0 0 0 0 0 Slit wWidth: 1 mm
50 3.85 44.0 32,0 33,0 35,0 35.0 36.0 Meter Response: 10
100 17.7 88.0 66.0 66.0 69.0 70.0 72.5 Recorder Voltage: 0.5 V
150 26.6 l31.§ 99.0 99.0 104.0 105.0 112.0 Chart Speed: 300 mm/h
200 35.4 171.0 133.0 132.0 140.0 139.0 148.0
Calibratiocn
Chart deflection . .
(mm) for 20 ppm 99.0 75.0 74.0 78.0 79.0 84.0 Syringe: Gas - Pressure Lok
Injection Volume: 50 pl

Nc. of Repeat
Injections: 4

4]



TABLE AT-2

Methyl Bromide
Calibration Data for High Level

Dose Level: 70 ppm v/v Batch No., 77371
Cumulative Chart Deflection, mm Instrument Setting
Ve lume Conc.,
i ppm, (v/v) 4 June 5 June 6 June 7 June 8 June 11 June Pathlength: 20.25 m
1979 1979 1979 1979 1979 1979 Wavelength: 3.4 um
Absorbence Range: 0.1 AUFS
0 0 0 0 ] D 0 0 )
Slit Width: 1.0 mm
100 17.7 27.0 24.0 23.5 25.0 25.0 26.0
Meter Response: 4
200 35.4 54.0 47.0 48.0 50.0 50.0 52.0
3 80 0 74.0 74.0 70 Recorder Voltage: 1.0 V
300 3 o 70.0 72.0 7 Chart Speed: 300 mm/h
400 70.8 107.0 92.0 94.0 98.0 99.0 102.0
500 88.5 132.0 114.0 117.0 121.5 123.0 127.0 Calibration
Syringe: Gas - Pressure Lok
Chart deflection )
(mm) for 70 ppm 1¢6.0 91.0 94.0 97.0 98.0 101.0 Injection Volume: 100 pl

No. of Repeat
Injections: 5

i



Dose Level: 20 ppm

TABLE AT-3
Methyl Bromide
Chamber Atmesphere

Homogeneity Data

and 70 ppm

% Deviation from Reference Sampling Point

Sample T e

Location Low Eigh
;éference Poiséi(n} oiﬂkr 7 0
RrRight Centre (RC) +1.5 0
Right Front (RF} -1.5 ~1
Centre Front (CF} -4.6 -1
Left Front (LF) -1.5 0
Left Centre (LC) 0 0
Left Back (LB) 0 0
Centre Back (CB) 0 0
Right Back (RB) 0 -1

. . ]

LB CB RE

Top view of 1.C R RC

exposure . ° .

chamber
LF CF RF

Sy



TABLE AT-4

Methyl Bromide

Atmospheric Analysis by Infra-red Spectroscopy

Target Concentration 20 ppm

Exposurs % Deviation from Target Concentration in Minutes Time Averaged
Day Concentration
-15 [=12.5-10 [=7.5] =5 |-2.5] 0 +2.5] +5 [+7.5{+10 p12.9 for 7 n (ppm)
Single ® - |- 1w] sieo| -] 25] as| a5 | 20160 |56 21.4
Multiple - 50 | 135 35 50 {135 15 - - - - - 18.7
1
Multiple - - - 20 - 51120 75 65 15 1120 - 20.8
2
Mult%ple - - - - 45 - &5 20 65 {110 65 | 50 21.1
Multiple - - 5 10 55 95 | 220 35 - - - - 19.7
Multiple 25 - 5 10 5 50 {135 95 95 - - - 20.0
]
Target Concentration 70 ppm
- % beviation from Tayxget Concentration in Minutes Time averaged
Exposure Concentration
pay <19 -10 -7.5 -5 25 0 +2.5 +5 +7.5 +10 >+10 | for 7 h (ppm}
Single 20 (@) 10 - 25 45 | 170 85 - 25 5 35 () 69.4
Multiple - - - 15 20 50 70 135 85 45 - 73.0
1
Multiple - - - 5 - 25 175 8O 60 75 - 73.4
2
Mulgiple - - S 25 50 5 30 130 50 125 - 73.4
Mulziple - - - 105 135 145 35 - - - N 68.7
Mulgiple 30 (b) - 5 25 5 45 290 20 - - - 69.5

(a} Back pressure from primary dilution air and methyl bromide meters causing

oscillations in flow of undiluted methyl bromide.

and decreases in concentration and lack of stability

This gave rapid increases

(b) Sticking valve on Methyl Bromide cylinder caused a gradual decrease in chamber

concentration down to 40 ppm.

to within limits after 30 min

This was quickly rectified and concentration returned

& Drosophila also exposed for 7 h

9h



Group Mean Body wWeights (g)

TABLE BW-1

Methyl Bromide

Multiple Exposure Cytogenetics Test

for the Dosing Period of Male

and Female CD Rats

2ir Control

5 x 100 mg/kg

Sex Day (0 ppm) 20 ppm 70 ppm EMS
1 375.0 + 19.1 364.5 + 20.0 369.6 + 15.1 361.9 + 21.9
2 378.8 + 20.2 364.4 + 18.0 370.5 + 16.1 358.8 + 20.7
Male 3 382.9 + 20.1 369.9 + 18.2 373.7 + 17.1 347.2 + 18.8
4 384.7 + 20.1 372.8 + 20.5 376.4 + 17.9 334.2 + 16.4
5 388.6 + 20.7 373.4 + 18.5 378.9 + 17.4 323.6 + 14.0
it a
We“;?os‘gam 13.6 8.9 3 ~38.3
1 219.5 + 17.5 225.2 + 19.8 212.8 + 24.7 217.7 + 15.8
2 220.7 + 17.2 224.3 + 19.7 212.5 + 25.5 217.8 + 17.1
Female 3 223.4 + 18.5 228.3 + 19.2 214.1 + 25.4 211.0 + 17.8
4 222.8 + 19.5 227.2 + 18.8 214.5 + 25.9 205.2 + 19.9
5 223.4 + 18.6 228.6 + 18.0 215.8 + 25.3 199.6 + 20.3
Weight gain 3.9 .4 .0 ~18.1

/loss

4



TABLE BW-2

Methyl Bremide
Single Exposure Cytogenetics Test
Group Mean Body Weights (g) for Male and Female CD Rats

Sampling .
Time .
. Air Control 250 my/kg
Sex {Hours 20 ppm 70 ppm
Post (0 ppm) EMS
Exposure)
3 405.7 + 24.8 391.9 + 23.2 383.9 + 34.9 406.2 + 30.¢6
Male 24 404.8 + 22.2 410.2 + 19.2 387.2 +17.0 416.0 + 20.6
48 393.2 + 23.8 396.5 + 15.7 394.7 + 22.6 416.4 + 18.8
6 241.1 + 20.0 236.8 + 19.9 235.0 + 15.4 232.9 % 11.%6
Female 24 242.8 + 15.1 235,1 + 15.3 257.6 + 24.3 241.7 + 13.2
48 243.4 + 16.7 235.4 + 21.4 241.1 + 21.7 231.0 + 24.2

87




Group Mean Body Weights

TABLE BW-3

Methyl Bromide
Dominant Lethal Assay

(g) for the Dosing Period of Male CD Rats

—
Air Control 5 x 100 mg/kg
De 20 g/ Rg
ay {0 ppm) ppm 70 ppm EMS
1 366.9 + 19.5 367.2 + 20.7 372.6 + 20.0 375.0 + 21.1
2 372.7 + 20.9 369.7 + 22.3 376.2 + 21.2 372.2 # 19.8
3 376.5 + 22.4 376.6 *+ 22.8 387.6 + 21.0 360.3 + 18.3
4 377.4 + 23.3 374.6 + 21.3 382.5 + 22.8 347.4 = 18.6
5 382.1 + 24.2 378.8 + 20.8 385.1 + 21.8 338.0 + 17.7
Weight
gain/loss 15.2 11.6 12. -36.0
.
TABLE BW--4
Methyl Bromide
Sperm Abnormalities Test
Group Mean Body Weights (g) for Dosing Period of Male BSC3F, Mice
; 1 ¥ 400 mg/kg +
Air Control 5 x 200 mg/kg
Day (0 ppm) 20 ppm 70 ppm 4 = 200 mg/ky EMS
EMS
1 20.4 + 1.3 20.0 + 1.7 19.7 + 1.1 26.3 + 1.5 28.8 + 1.7
2 20.7 + 1.2 20.3 + 1.8 2001 + 1.3 19.0 + 2.2 28.6 + 1.7
3 21.1 + 20.6 + 2.0 20.6 + 1.4 18.8 + 1.7 28.2 + 2.4
4 21.3 + 0.9 21.1 + 2.0 20.4 + 1.4 19.5 + 1.3 29.5 + 1.8
5 21.2 + 21.3 + 1.8 20.4 + 1.6 20.3 + 1.5 27.8 + 1.8
Weight 1.3 0.7 0.0* -1.0
Lgaln/loss

*n = 4

6



TABLE UDS=-1

Methyl Bromide
Unscheduled DNA Synthesis

Concentration (%) Mean Number of Grains/Nucleus #* S.D.
Group
With §-9 Without S-9 With s-9 without 5-9
Dimethylsulphoxide 1 1 5.2 + 5.0 3.3 + 2.7
Vinyl Chloride 12.5 25.0 95.8 + 42.9 4.4 + 2.5
5 5 Vo404 + 4.1 1.7 +
10 10 7.0 + 5.4 +
20 20 4.1 + 3.5 4.7 + 3.6
Methyl Bromide 30 30 5.9 + 4.0 4.4 + 3.9
40 40 7.3 + 6.3 4.4 +
50 50 3.8 + 4.4 +
60 60 12.1 + 11.1 +
70 70 . 9.8 + 6.8 .6+

08




Multiple Dosing

TABLE CA-MD-~M-1

Methyl Bromide

Cytogenetic Analysis of Rat Bone Marrow Cells

Chromatid/Chromosomal Aberrations Scored

Males

Sampling Time: 6

h

Number of

Observed Aberrations

Group Spreads Chromatid Chromosome Miscellaneous
Observed
Gap BwF |{Bw/oF Gap BwF|[BwoTF
Air Control, 7 h/day 500 3 - - - - - -
20 ppm, 7 h/day 500 5 1 - - - - -
70 ppm, 7 h/day 500 10 5 - 2 - - -
EMS, 100 mg/kg/day 500 2 9 - 3 - - 3 Chromatid Fragments

LS



TABLE CA-MD=-M-2

Methyl Bromide
Cytogenetic Analysis of Rat Bone Marrow Cells

Summary of Observed Aberrations

FAS

Males
Multiple Dosing Sampling Time: 6
T
i Spreads with Aberrations
Total Excluding Gaps
. Mean cf Mean of
Treatment Group - .
Freeman-Tukey V Freeman=-Tukey
Binomial §$.E. of Mean t Binomial S.E. of Mean t

Transformation Transfcrmation
Air Control 0.211 0.0431 0.141 0.0354
20 ppm 0.251 0.0431 0.654 0.160 0.0354 0.398
70 ppm 0.362 0.0431 2.485* 0.210 0.0354 1.383
EMS, 100 mg/kg 0.391 0.0431 2.963%% 0.247 0.0354 2.117%

3.E. of mean = Standard error of Freeman-Tukey binomial transformation mean
*pP<0.05
*¥p<).01




Multiple Dosing

TABLE CA-MD-F-1

Methyl Bromide

Cytogenetic Analysis of Rat Bone Marrow Cells
Chromatid/Chremosomal Aberrations Scored
Females

Sampling Time: ©&

h

Observed Aberrations

Nunber of
Group Spreads Chrematid Chromosome Miscellaneous
Observed
Gap BwF |B w/oH Gap BwPFIBwoOTF
Ajir Control, 7 h/day 500 7 2 - 1 - - -
20 ppm, 7 h/day 500 [ 1 - - - - -
70 ppm, 7 h/day 500 1l - 1 1 - - 1 Chromatid Fragment
EMS, 100 mg/kg/day 500 8 5 1 2 - - 2 Chromatid Fragments

29



Multiple Dosing

TABLE CA-MD=-F-2

Methyl Bromide

Cytogenetic Analysis of Rat Bone Marrow Cells
Summary of Observed Aberrations

Females

Sampling Time: 6 h
Spreads with Aberrations
Total Excluding Gaps
Mean of Mean of
Treatment Group _m _m
Frgiﬁi;izikey S.E. of Mean t Frgijiiiéiﬁey S.E. of Mean t
PTransformation Transtformation
Air Controeol 0.271 0.0453 0.180 0.0308
20 ppm 0.260 0.0453 -0.178 0.1560 0.0308 -0.458
70 ppm 0.179 0.0453 -1.438 0.171 0.0308 -0.218
EMS, 100 mg/kg 0.333 0.0453 0.955 0.261 0.0308 1.854

S5.BE. of mean

Standard error of Freeman-Tukey binomial transformation mean



Single Deosing

TABLE CA-M&6-1

Methyl Bromide
Cytogenetic Analysis of Rat Bone Marrow Cells

Chromatid/Chromcsomal Aberrations Scored

Males

Sampling Time:

6

h

Observed Aberraticons

Number of
Group §§EZ§3Zd Chromatid Chromosome Miscellaneous
Gap BweF B w/o F| Gap BwF [Bw/OF
Alx Control, 7 h/day 500 14 1 - 4 1 -~ -
20 ppm, 7 h/day 450 6 - - 2 - - -
70 ppm, 7 h/day 500 9 - - 1 - - -
EMS, 250 mg/kg/day 500 33 7 - - - - -

55



TABLE CA-M6-2

Methyl Bromide
Cytogenetic Analysis of Rat Bone Marrow Cells
Summary of Observed Aberrations
Malesg

single Dosing Sampling Time: 6 h

99

Spreads with aberrations
Total Exclading Gaps
Treztment Group Pre2§:2&g£key —ezizg—gikey
Binomial §.E. of Mean t Pinomial §-E. of Mean t

Transformation Transformation
Air Control 0.396 0.0489 0.180 0.0276
20 ppm 0.258 c.0516 -1.932 6.141 0.0291 -0.993
70 ppm 0,302 0.0489 -1.354 0.141 0.0276 -1.020
EMS, 250 mg/kg 0,558 0.0489 2.346% 0.250 0.0276 1.771

S.E. of mean = Standard error of Freeman-Tukey binomial transformation mean

*p<0.05



Single Dosing

TABLE CA-M24-1

Methyl Bromide

Cytogenetic Analysis of Rat Bone Marrow Cells

Chromatid/Chromosomal Aberrations Scored

Males

Sampling Time: 24

h

Number of

Observed Aberrations

Group Spreads Chromatid Chromosome Miscellaneous
Observed
Gap BwPFIBwoH Gap BWFPFI[BwoeF

Air Control, 7 h/day 500 3 - 1 - = - 1 Chromatid Fragment
20 ppm, 7 h/day 500 5 2 = - - - 1 Dicentric
70 ppm, 7 h/day 500 2 1 - - - - -

_ _ 11 Multiple Aberrations
EMS, 250 mg/kg/day 500 77 202 7 4 5 Chromatid Fragments

25



Single Dosing

TABLE CA=M24-2

Methyl Bromide

Cytogenetic Analysis of Rat Bone Marrcw Cells

Summary of Observed Aberrations

Males

Sampling Time: 24 h

Spreads with Aberrations
Total Excluding Gaps
Mean of ‘ Mean of
Treatment Group R -
Fre§m“n4?ukey 5.E. of Mean t Fre?man.Tukey S.E. of Mean t
Bineomial Binomial
Mransformation Transformation
Air Control 0.21% 0.0506 0.180 0.0516
20 ppm 0.271 0.0506 0.717 0.200 0.0516 0.273
70 ppm 0.200 0.0506 ~-0.264 C.160 00,0516 ~0.273
M 1.12 ‘ 0.0506 12.67%** 0.915 0.0516 10.06%%%*
EMS, 250 ng/kg 7 1 050 L_ AAJ
S.E. of mean = Standard error of Freeman-Tukey binomial transformation mean

*A%P<0, 001



TABLE CA-M48-1

Methyl Bromide
Cytogenetic Analysis of Rat Bone Marrow Cells
Chromatid/Chromosomal Aberrations Scored
Males

Single Dosing Sampling Time: 48 h
Observed Aberrations
Number of
Group Spreads Chromatid Chromosome Miscellaneous
Observed
Gap BwPF|B w/o F Gap BwFI[Bw/oTF

Air Control, 7 h/day 500 7 2 - - - - -

20 ppm, 7 h/day 450 2 3 - - - - -

70 ppm, 7 h/day 450 7 8 - - - - -

EMS, 250 mg/kg/day 500 18 7 3 2 - - 2 Multiple Aberrations

b9



TABLE CA-M48-2

Methyl Bromide
Cytogenetic Analysis of Rat Bone Marrow Cells

Summary of Observed Aberrations

U9

Males
single Dosin Sampling Time: 48
g
Spreads with Aberrations
Total Excluding Gaps
F - r man=u4
Binomial §.E. of Mean t Einomial 5.E. of Mean t
Transformationj Transformation
Air Control 0.286 0.0537 0.180 0.0382
20 ppm 0.251 0.0567 ~0.450 0.207 0.0403 0.479
70 ppm 0.330 0.0567 0.564 0.207 0.0403 0.479
EMS, 250 mg/kg 0.423 0.0537 1.799 0.285 0.0382 1.943

S.E. of mean = Standard error of Freeman-Tukey binomial transformation mean



TABLE CA-F6-1

Methyl Bromide
Cytogenetic Analysis of Rat Bone Marrow Cells
Chromatid/Chromoscmal Aberrations Scored

13

Females
Single Dosing Sampling Time: 6 h
Observed Aberrations
Humber of
s Spreads .
Group ogserved Chromatid Chromosome Miscellaneous
Gap BwpFl B w/o F Gap BEwF IBw/oF
1 Exchange
Air Centrol, 7 h/day 450 23 2 - 4 - - 1 Pair af
Minutes
1 pair of
20 ppm, 7 h/day 474 8 2 - 2 - - Minutes
70 ppm, 7 h/day 443 12 - - 3 - - -
EMS, 250 mg/kg/day 358 26 1 - 3 - - -




Single Dosing

TABLE CA=F6=2

Methyl Bromide

Cytogenetic Analysis of Rat Bone Marrow Cells

Summary of Observed Aberrations

Females

Sampling Time:

&

h

Spreads with Abervations

Total Excluding Gaps
Mean of Mean of
Treztment Group -
freeman-Tukey N Freeman-Tukey)
Sinomial S8.E. of Mean t Binomial S.E. of Mean t
Transformation Transformation
Air Control 0.540 0.0460 0.238 0.0303
20 ppm 0.338 0.0460 -3.112%% 0.2086 0.0303 -0.735
70 ppm 0.397 0.0460 -2.200% 0.165 0.0303 -1.701
EMS, 250 mg/kg 0.606 0.0514 0.960 0.240 0.0338 0.052

S.E. of mean = Standard error of Frecman-Tukey binomial transformation mean

*P<0.05
**pP<0.01
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TABLE CA-F24-1

Methyl Bromide
Cytogenetic Analysis of Rat Bone Marrow Cells
Chromatid/Chromosomal Aberrations Scored
Femaleg

Single Dosing Sampling Time: 24 h

Observed Aberrations
Number of
Group Spreads Chromatid Chromosome Miscellaneous
Chserved
Gap BwF|{B w/0F Gap BwPF|BwoTF
Air Control, 7 h/day 500 8 3 - - - - -
20 ppm, 7 h/day 450 4 1 - - - - -
70 ppm, 7 h/day 500 2 1 1 - 1 - 1 Chromatid Fragment
31 Multipic Aberrations
. _ 6 Chromatid Fragments
EMS, 250 mg/kg/day 500 85 231 3 3 15 2 Chromosomal Fragments
1 Ring Chromosome

9




TABLE CA-I24-2

Methyl Bromide

Cytogenetic Analysis of Rat Bone Marrow Cells
Summary of Observed Aberrations

Females
Single Dosing Sampling Time: 24
Spreads with Aberrations
Total Excluding Gars
Mean of Mean of
Treatment Group
Freeman-Tukey ] Freeman~Tukey .
Binomial 8.E. of Mean t Binomial S.E. of Mean I
Transformation Transformation
Air Control 0.288 0.0476 0.191 0.0370
20 ppm 0.230 0.0501 -0.084 0.163 0.0390 -0,525
70 ppm 0.291 0.0476 0.031 0.211 0.0370 0.381
EMS, 250 mg/kg 1.276 0.0476 14.69%** 1.137 0.0370 18, 11%#%%>

S.E. of mean =

*%*P<0,001

Standard error of Freeman-Tukey binomial transformation mean

9



single Dosging

TABLE CA-Fd4§-1

Methyl Bromide
Cytogenetic Analysis of Rat Bone Marrow Cells
Chromatid/Chromcsomal Aberrations Scored

Females

Sampling Time:

48 h

Observed Aberrations
Number of
Group Spreads Chromatid Chromosome Miscellaneous
Chserved
Gap BwFIB w/o T Gap Bw?&F|BwocF
Air Contrel, 7 h/day 450 5 - - - 1 - -
20 ppmn, 7 h/day 500 8 - - - - - -
70 ppm, 7 h/day 500 12 4 1 - - - -
EMS, 250 mg/ky/day 500 9 7 2 - - - -
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TABLE CA-F48-2

Methyl Bromide
Cytogenetic Analysis of Rat Bone Marrow Cells
Summary of Cbserved Aberrations

Females
Single Dosing Sampling Time: 48
Spreads with Aberratiocns
Tetal Excluding Gaps
Mean of Mean of
Treatment Group
Freeman-Tukey - P Freeman-Tukey] )
Sinomial 5.E. of Mean t Binomial £.E. of Mean t
Transformation Transfeormation
Air Control 0.263 0.0501 0.163 0.0349
20 ppm 0.238 0.0475 ~0.358 0.141 0.0331 -0.460
70 ppm 0,358 6.0475 1.330 0.219 0.0331 1.175
EMS, 250 mg/kg 0.405 0.0475 2,.056%* 0,289 0.0331 2.635%

S.E. of mean = Standard error of Freeman-Tukey binomial transformation mean
*P<0.05



TABLE DL=-1
Methyl Bromide
Dominant Lethal Test in Rats

Pregnancy Frequency (Females with Coxpora Lutea Graviditatis)

Muitiple Dosing

ek M e 20 e 7 pen > ® 100 ms/is
from Dosing
1 75% 65% 75% 852
2 90% 84% 90% 75%
3 100% 85% 90% 55%
4 85% 100% 100% 90%
5 95% 95% 0% 95%
& 100% 95% 85% 95%
7 95% 95% 95% 100%
8 95% 100% 85% 95%
9 100% 95% 100% 100%
10 95% 95% 95% 95%

£



Multiple Dosing

Pregnancy Frequency

2

TABLE DL-

Methyl Bromide
Dominant Lethal Test in Rats

(Females with Implantations)

Ass;aqz:r}:ent Alr Control 20 ppm 70 ppm 5 x 100 mg/kg

from Dosing (0 ppm) EMS
1 15/20 75% 13/20 65% 15/20 75% 13/20 65%
2 18/20 20% 16/19 80% 18/20 90% 5/20 25%
3 1le/20 935% 16/20 80% 16/20 80% 5/20 25%
4 17,/20 85% 15/20 95% 20720 100% 17/20 852
5 19/20 95% 19/20 95% 17/20 85% 18/20 90%
6 18/20 90% 19/20 95% 16,/20 80% 18/20 90%
7 18/20 90% 17/19 893 19/20 35% 20/20 100%
8 18/20 90% 19/20 95% 17/20 85% 19/28 95%
9 20/20 100% 18/19 853 19/20 95% 20/20 100%
10 19/20 95% 19/20 95% 18/20 90% 19/20 95%
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Multiple Dosing

TABLE DL-3

Methyl Bromide

Dominant Lethal Test in Rats

Total Number of Corpora Lutea per Pregnancy

1 = Mean + standard error of mean

*P<0.05 |
**%P<0.01

Ass;z:x;(lent Aj(_g Control 20 ppm 70 ppm 5 x 100 mg/kg

from Posing ppm) i EMS
1 12.6 + 0.61 12.7 + 0,63 14.0 + 0.6l 7.9 + 1.44%
2 14.8 r 0.83 13.8 + 0.66 14.6 + 0,63 9.0 + 2.26
3 12.7 + 0.50 13.0 + 0.54 12.9 + 0,54 5.6 + 1.86%
4 12.1 + 0.54 13.4 + 0.51 12.4 + 0.50 11.4 + 0.73
5 12.3 + 0.52 12.4 + 0.52 12.6 + 0.54 12.3 + 0.47
6 13.4 + 0.52 13.0 + 0.51 13.1 + 0.56 12.5 + 0.39
7 13.9 + 0.62 11.4 + C.64%* 12.5 + 0.60 13.3 + 0.68
8 13.4 + 0.72 12.8 + 0.70 13.2 + 0.74 13.4 + 0.35
g 13.3 + 0.44 12.2 + 0.45 12.8 + 0.44 11.8 + 0.60%
10 13.6 + 0.47 12.8 + 0.47 12.9 + 0.48 12.9 + 0.70
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TABLE DL—‘!_
Methyl Bromide
Dominant Lethal Test in Rats

Total Tmplantations per Preghancy

Multiple Dosing

0L

Ass;gzi}ﬁ:ent Air Control 20 ppn 70 ppm 5 x 100 mg/kg
from Dosing (0 ppm) EMS
1 1 115 4+ 0,99 10.5 + 1.06 12.7 + 0.99 7.1 + 1.48%
2 13.7 + 0.63 11.9 + 0.67 13.9 + 0.63 4.4 + 2.23%
3 13.2 + 0.45 12.8 + 0.49 13.1 + 0.49 1.8 + 0.37%%*
4 13.2 + 0.60 13.0 + 0.57 11.8 + 0.56 10.4 + 0.80%
5 12.2 + 0.61 12.2 + 0.61 12.7 + 0.64 1i.6 + 0.70
6 13.1 + 0.51 13.3 + 0.50 12.7 + 0.54 12.4 4 0.43
7 12.8 + 0.63 12.2 + 0.65 12.3 + 0,61 12.4 + 0.71
8 12.5 + 0.65 13.6 + 0.63 13.1 + 0.87 13.4 + 0.43
9 12.9 + 0.52 12.2 + 0.55 12.2 + 0.53 11.7 + 0.72
10 13.0 + 0.53 13.0 + 0.53 12.1 + 0.54 12.0 + 0.95
1 = Mean + Standard error of mean

*P<0.05
*R¥P<0.00L



Multiple Dosing

TABLE DL-5_

Methyl Bromide
Dominant Lethal Test

in Rats

Live Implantations per Preqnancy

ASSSZZT“ Ai(g g;;'):ml 20 ppm 70 ppm > x 1-]5312 masks

from Dosing
1 10.6 + 1.18 9.0 + 1.27 11.6 + 1.18 4.0 + 0.95%%*
2 12.2 + 0.64 11.3 + 0.68 12.7 + 0.64 1.8 + 0.73*%**
3 11.9 + 0.79 11.9 + 0.86 11.5 + 0.86 1.8 + 0.37*w%*
4 11.0 + 0.90 11.6 + 0.88 8.9 + 0.83 5.5 + 0.84%x%*
5 10.5 + 0.75 11.5 + 0.75 11.8 + 0.79 9.2 + 0.93
6 11.2 + 0,75 10.9 + 0,73 11.1 + 0.80 11.4 + 0.45
7 12.1 + 0.68 11.2 + 0.70 10.6 + 0.66 10.8 + 0.76
8 11.5 + 0.96 11.2 + 0,94 11.2 + 0.99 11.1 + 0.81
9 11.4 + 0.94 9.7 + 0.99 9.8 + 0,97 9.6 + 0.94
10 10.7 + 0.97 10.0 + 0.97 11.1 + 1.00 10.5 + 1.04

1 = Mean + standard error of mean

**¥P<0.001

V4



Multiple Doging

TABLE DL-=6_

Methyl Bromide

Dominant Lethal Test in Rats

Live Implantations and Late Deaths per Pregnancy

Asssizient A%g Control 20 ppm 70 ppm 5 x 100 mg/kg
from Dosing ppm) EMS
1 10.8 + 1.07 9.1 + 1.15 12.1 + 1.07 4.2 + 0.98%%=*
2 12.6 + 0.62 11.5 + 0.65 12.7 + 0.62 1.8 + 0.73%**
3 12.6 + 0.46 12.6 + 0.51 12.4 4 0.51 1.8 + 0.37%%%
4 11.3 + 0.71 12.4 + 0.71 10.4 + 0.66 8.7  0.77*
5 11.9 + 0.60 11.6 + 0.60 12.2 + 0.64 10.7 + 0.65
6 12.2 + 0.59 1l.6 + 0.58 11.7 + 0.63 11.6 + 0.44
7 12.5 + 0.59 11.5 + 0.61 11.6 + 0.58 11.5 + 0.71
8 11.8 + 0.77 l2.8 + 0.75 11.8 + 0.79 12.2 + 0.56
9 12.2 + 0.69% 11.3 # 0.73 10.7 + 0.71 9.8 + 0.93
10 11.3 + 0.74 1i.6 + 0.74 ] 11.1 + 0.76 10.7 + 0.97

1

= Mean + standard error of

*P<0.05
***P<0.001

g
]
o
5]

Zl



Multiple Dosing

Fregquency of

TABLE DL-7

Methyl Bromide

Dominant Lethal Test in Rats
Pregnancies with One or More or Two or More Early Deaths

Ass;zzr}r{xent Ai('g g;;’)ﬂml 20 ppm 70 ppm 5 x égjg ng/kg
from Dosing -

>0 >1 >0 >1 >0 =1 >0 >1

1 6/15 3/15 8/13 5/13 8/15 1/15 8/13 7/13

2 10/18 6/18 5/16 1/16 10/18 4/18 /5 1/5

3 9/19 3/19 2/16 0/16 8/16 2/16 0/5 0/5

4 8/17 6/17 11/19 5/19 11/20 6/20 13/17 9/17

5 4/19 2/19 9/19 2/19 7/17 1/17 13/18 3/18

6 8/18 4/18 15/19 7/19 4/16 4/16 10/18 4/18

7 4/18 1/18 7/17 3/17 9/19 3/19 13/20 4/20

8 7/18 4/18 5/19 2/19 9/17 4/17 10/19 5/19

9 7/20 2/20 8/19 1/19 13/19 6/19 11/20 10/20

10 13/19 7/192 9/19 4/19 6/18 5/18 9/19 6/19

¥4



Multiple Dosing

Early Death Frequency.,

TABLE DL-8

Methyl Bromide
Dominant Lethal Test in Rats

Freeman-Tukey Polsson Transformation

ASS;ZZient Alr Control 20 ppm 70 ppm 5 x 100 mg/kg
from Dosing (0 ppm) : EMS
1 L1951 + 0.2671 2.360 + 0.2889 1.803 + 0.2671 3.125 + 0.5401%
2 2.148 + 0.2639 1.488 + 0.2799 2.184 + 0.2639 2.26% + 1.2690
3 1.785 + 0.1829 1.177 + 0.1%93* 1.835% + 0.1993 1.000 3+ 0.0000%
4 2.475 + 0.3386 2.011 + 0.3203 2.270 + 0.3122 2.705 + 0.2723
5 1.375 + 0.1831 1.747 + 0.1831 1.625 + 0.1935 2.176 + 0.1963%%*
6 1.884 + 0.2928 2.648 + 0.2850 1.777 + 0.3106 1.981 + 0.2284
7 1.355 + 0.2076 1.746 + 0.2136 1.816 + 0.2021 2.095 + 0.2007*
8 1.745 % 0.3054 1.655 + 0.2973 2.167 + 0.3143 2.133 + 0.2930
9 1.666 + 0.2708 1.837 + 0.2855 2.402 + 0.2779 2.555 + 0.3540
10 2.556 + 0.3258 2.116 + 0.3258 1.837 + 0.3348 2.143 + 0.3237

1 = Mean + standard error of

*P<0.05
**¥P<0.01

=
0]
o
jal
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Multiple Dosing

Dominant Lethal Test
Early Death Frequency, Freeman-Tukey Binomial Transformation

TABLE DL-9

Methyl Bromide

in Rats

Assszzient A%g gg$§rol 20 ppm 70 ppm 5 x éﬁg mg /kg
from Dosing
1 ' 9.550 + 0.0098 6.808 + 0.1072 D.514 + D.0998 1.354 # 0,2117%%
2 0.576 + 0.0702 0.241 + 0.0744 0.569 + 0.0702 1.084 + 0.4495
3 0.483 + 0.0510 0.328 + 0.0556* 0.501 + 0.0556 0.665 + 0,0519
4 0.763 + 0.1079 0.546 + 0.1021 0.897 + 0.0995 0.856 + 0.0910
5 0.413 + 0.0577 G.492 + 0.0577 0.447 + 0.0610 0.634 + 0.0547*
6 0.521 + 0.0850 0.735 + 0.0828 0.497 + 0.0902 D.556 + 0.0651
7 0.373 + 0.0547 0.486 + 0.0563 0.512 + 0.0532 0.608 + 0.0636%
8 0.563 + 0.1121 0.467 + 0.1091 0.601 + 0.1153 0.587 + 0.0857
9 0.481 + 0.0927 0.536 + 0.0978 0.723 + 0.0951 0.853 + 0.1472%
10 0.726 + 0,1043 0.615 + 0.1043 0.536 + 0.1072 0.657 + 0.1025
1 = Mean + standard error of mean

*P<0.05
#*p<0,01
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TABLE SA-1

Methyl Bromide
Sperm Abnormality Test in Mice

Numbers and Proportions of Abnormalities

Multiple Dosing

Number Abnormal*

Percent Abnormal

D Number
ose Group Normal

A B o D E Total| A B C D E Total
Air Control, 7 h/day 8713 | 14 24 {1151 47 87 287 [0.1610.2701.28 |[0.5210.97] 3.19
20 ppm, 7 h/day 8732 | 24 21 1107 [ 42 70 264 (0.27]0.2301.19 |0.47{0.78| 2.93
70 ppm, 7 h/day 7814 1 11 22 72| 25 58 188 10.1410,28P.90 i0.310.73| 2.35
EMS, 200 mg/kg/day 9064 | 48 30 | 509 (166 }183 936 (0.4810.305.09 [1.66(1.83| 9.36

= Hood up-turned or hook elongated
- Banana-shaped head

Amcrphous head

= Folded tail

mo 0wy
[}

= Miscellaneous (double head, double tail, twisted neck,
filamentous mid-piece, enlarged mid-piece, plier type)

9



Multiple Dosing

TABLE Sa-2

Methyl Bromide
Sperm Abnormality Test in Mice

Means of Freeman-Tukey Binomial Transformation

+ Standard Error

abnormality Category
Dose Group

A B 8] D Total
- Air Control, 7 h/day 7.86 10.80 22,92 14,74 19,75 35.87
+ 1.295 | + 0.878 | + 0.988 [ + 1,297 [ + 1.533 | + 1.552
20 ppm, 7 h/day 10.46 10.29 22,21 14,09 17.73 34.50
+1.295 | + 0.878 | + 6.988 | + 1.297 | + 1.533 | + 1.552
70 ppm, 7 h/day 8.23 11.22 15.23 11.03 16.96 30.75
+ 1.374 | +0.932 | +1.048 ) + 1.376 | + 1.626 | + 1.647
EMS, 200 mg/kg/day 11.88 13.40 31.90% 13.04 24.83 45.98%
+ 2,748 | + 1,863 | + 2.096 |+ 2.752 | + 3.252 | + 3.293

= Banana-shaped he
Amorphous head
= Folded tail

B o Qo »
]

filamentous mid=-
= P<0.05

*
|

ad

= Hook up~turned or hook elongated

= Miscellaneous {double head, double tall, twisted neck,

piece, enlarged mid-piece, plier type)

i/



TABLE RL-1

Methyl Bromide

Droscphila Dose Ranging Experiment

20 ppm
Day Control
l1h 3 h 5 h
0 No. of males exposed 100 100 100
1 No. and % survival 100 100 100 100 {100 100
2 No. of eggs laid
by 4 females 36 13 7 176
3 No. and % hatched 32 2gs 9 694 7 160% 159/90.3

8L



TABLE RL-1 {continued)

Methyl Bromide

70 m
Day PP Control

1h 3h 5 h

0 No. of males exposed 100 100 100

1 No. and % survival 100 100 94 94 99 99

No. of eggs laid
2 by 10 females 386 438 387 217
3 No. and % hatched 340 38% 318 722 319 |82 190/87.5
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Drosophila

TABLE RL-2

Methyl Bromide
SLRL Procedure and Results

Compound: Methyl Bromide Concentration: 20 ppm Stock: &
Length of Exposure: 5 hrs Test exposure given: 11.6.79

Brood 1 Brood 2 Brood 3
Fy set up 12.6.79 15.6.79 20.6.79
Fy set up 27.6.79 28.6.79 3.7.79
Fp scored 11.7.79 13.7.79 16.7.79
F» repeats scored
F3 set up 11.7.79 13.7.79 16.7.79
F3 scored 24.7.79 26.7.79 27.7.79
F3 repeats scored )
RESULTS

Brood 1 | Brood 2 {Brood 3 | All Broods

Ro. of Fi vials 96 94 84 274
No. of sterile Fj vials 12 16 9 37
No. of Fy vials used in Fp g4 77 ) 2373
No. of Fg vials set up 400 400 400 1200
No. of Fg vials scored 317 369 365 1051
No. of Fy vials containing lethals 1 3 1 5
Frequency of Fy lethals 0.315% 0.813%2 0.274% 0.476%
No. of F3 vials set up 400 300 295 995
No. of F3 vials scored 387 282 283 952
No. of F3 vials containing lethals I 0 0 0
Frequency of F3 lethals j 6 0 0 0
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TABLE RI-2 {continued)

Methyl Bromide
brosophila SLRL Procedure and Results

Compound: Methyl Bromide Concentration: 20 ppm Stock: B
Length of Exposure: 5 hrs ~ Test exposure given: 11.6.79
Brood 1 Broed 2 Broed 3

F1 set up 12.6.79 15.6.79 20.6.79
Fy set up 27.6.79 29.6.79 3.7.79
Fp scored 10.7.79 16.7.79 17.7.79
Fy repeats scored
r3 set up
Fq scored

lF‘3 repeats scored

RESULTS

Brood 1 | Brood 2 (Brood 3 | All Broods

No. of Fy vials 99 99 86 284
No. of sterile ¥ vials 7 3 13 23
No. of F1 vials used in Fp 92 96 73 261
No. of Fo vials set up 400 400 400 1200
No. of F2 vials scored 319 374 368 1061
No. of Fp vials containing lethals 0 1 0 1
Frequency of Fy lethals 0 0.267% 0 0.094%
No. of F3 vials set @p

No. of F3 vials scored
No. of F3 vials containing lethals]
Frequency of F3 lethals




TABLE RL~-2

82

{continued)

Methyl Bromide

Drosophila SLRL Procedure and Results

Compound: Methyl Bromide Concentration: 70 ppm Stock: A
Length of Exposure: 3 hrs Test exposure given: 11.6.79
Brood 1 Brood 2 Brood 3

F1 set up 12.6.79 15.6.79 20.6.79
F3 set up 26.6.79 28.6.79 2.7.79
Fp scored 9.7.79 12.7.79 17.7.79
F; repeats scored 27.7.79 .

F3 set up 9.7.79 12.7.79 17.7.79
Fq scored 23.7.79 26.7.7% 30.7.79
F3 repeats scored :
RESULTS

JBrood 1 | Brood 2 [Brood 3 | All Broods

No. of Fp vials 97 89 32 268
No. of sterile Fj vials 11 9 8 28
No. of F} vials used in Fp 86 80 74 240
No. of Fy vials set up 400 490 400 1200
No. of Fp vials scored 332 357 338 1027
No. of F; vials containing lethals 0 1 0 1
Frequency of F; lethals 0 0.280% 0 0.097%
No. of F3 vials set uwp 401 300 300 1001
No. of F3 vials scored 390 290 285 965
No. of F3 vials caritalning lethals 1 0 0 1
Frequency of F3 lethals 0.256% 0 0 0.10G4%
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TABLE RL-2

{continued)

Methyl Bromide
Drosophila SLRL Procedure and Results

Compound: Methyl Bromide Congentration: 70 ppm Stock: B
Length of Exposure: > hrs Test exposure given: 11.6.79
Brood 1 Brood 2 Brood 3

I, set up 12.6.79 15.6.79 20.6.79
F2 set up 26.6,79 29.6.79 2.7.79
Fp scored 9.7,79 13.7.79 16.7.79
Fy repeats scored

F3 set up

F4 8cored

F3 repeats scored
RESULTS .

Brood 1 | Broed 2 |Brood 3 | All Broods

No. of F) vials 99 95 88 282
No. of sterile Fy vials 4 6 10 20
No. of F] vials used in Fp 25 89 78 262
No. of Fy vials set up 400 400 400 1200
No. of Fp vials scored 330 352 339 1021
No. of Fy vials containing lethals 2 0 0 2
Frequency of F; lethals 0.606% 0 0 0.196%
No. of F3 vials set up

No. of F3 vials scored

No. of F3 vials containing lethals

Frequency of F3 lethals
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TABLE RL-2 {continued)

Methyl Bromide

Drosophila SLRL Procedure and Results

Compound: EMS Concentration: 0,43 v/v Stock: R
Length of Expcsure: 5 hrs Test exposure given: 13 .79
Brood 1 Brood 2 Brood 3

F1 set up 12.6.79

Fs set up 26.6.79

Fg scored 11.7.79

F, repeats scored

F3 set up

Py scored

F3 repeats scored

RESULTS

Brood 1 | Brdod 2 [Brood 3 | All Broods

No. of Fj vials 60 60
HESL of sterile P vials 14 14
No. of Fy vials used in Fp 46 16
No. of Fp vials set up 100 100
No. of Fp vials scored 56 56
No. of Fy vials containing lethals 19 19
Frequency of Fy lethals 33.9% 33.9%
No. of F3 vials set up

No. of ¥3 vials scored

No. of F3 vials containing lethalsf

Frequency of F3 lethals ]




FIGURE 1la

Methyl Bromide

Schematic Lay—-out of Exposure Area

Ligh level exposure chamber

Low level exposure chamber
Air control exposure chamber
Miran monitoring high level exposure chamber

|

To animal
holcding area

Miran monitoring low level exposure chamber

Pen recorders

Methyl bromide gas cylinder

Primary dilution vessel

Secondary dilution vessel

Flow meter control panel for atmosphere generation

(S A= B o T (B © PR 0 S o B /]

Gas transfer line

=

Sampling line

Miran extract line

Sampling flow rate control panel
Scrubber

Exposure chamber extract
Compressed air line

High efficiency extract

To external
atmosphere

R D 08 5 H
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(£)

(e}

(d)

FIGURE 1b

Methyl Bromide

Schematid Lay-out of Vapour Generation Apparatus

(a)

{ ()

{b)

(e)

(£}

(d)

(a)
(b)
{)

(@)
(e)
(f)

-
>

(e)

Methyl braunide gas cylinder
Primary dilution vessel

Flowmeters - controlled flow of diluted
methyl bramide

Secondary dilution vessel
Campressed airx
To exposure chambers
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FIGURE 2

Methyl Bromide
Typical Calibration Graph for Low Level
8 June 1979
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FIGURE 3

Methyl Bromide
Sample Record Chart of IR Absorption at 3.4 um
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APPENDIX DIET

Methyl Bromide
Diet Analysis

Spratt's Patont Lid

Central Houss
Cambridgo Road
Barking

Essex 1G11 BNL

Telephone
01-594 1121
Telegrams
Spratt’s Barking
Telex 837669

CERTIFTCATE OF AMALYSIS

PRODUCT: LAD 1
BATCH XO: 027938

DATE OF MANUFACTURE:

MOSITURE
CRUDE FAT
CRUDE PROTEIN
ASH

CALCTIUM
PHOSFHORUS

NITRATE

NITRITE . N
SELENTIUM

LEAD .
ARSENIC -
CADMIUM

MERCURY

AFLATOXINS

TOTAL 7.C.B

TOTAL D.D.T.

DIELDRIN

LINDANE

HEPTACHLOR

MALATHION

TOTAL VIADLE CRGANISMS
E. COLT TYPE 1

SAILMONELLA SPECIES
MOULDS. |

~ p :

SIGNED \!\4{ *\)“l i L,
: B, .

DATE "°'?L%7b'f{fr"°""i"'

Biatncad b Facdand Humbar 218148

2ND MY, 1979,

'FOURD ANALYSIS

9.6%
4.0%
21.1%
5.7%
1,08%
0.75%2

< 0,20 mg/kg

= 0.20 wg/kg
0.023mg/kg
NONE DETECTED
NONE DETECTED
0.018 mg/kg
NONE DETECTED
0,13 mg/kg
NONE DETECTED
0.64 wg/kg

1.0 X 203 /grm
NONE DETECTED
" NONE DETECTED
NONE DETECTED



APPENDIX Loc-1

Methyl Bromide
Animal Holding Room Plan

Ci2
Wash up
room

Rack 15
Rack 14 Rack 13 Rack 8 Rack 7
Rack 12 Rack 11 c11 Rack 6 Rack 5
Rack 9 Rack 10 Rack 3 Rack 4
C1l0
Exposure
room
Rack 1 Rack 2
/\
Corridor
Rack 1, 2 - Dominant lethal &
Rack 3, 4, 5, - Single dose cytogenetics &
Rack 7, 8 - Single dose + multi-dose cytogenetics ¢
Rack 9, 10, 11, 12 - Single dose cytogenetics @
Rack 13, 14 - Single dose + multi-dose cytogenetics @
Rack 15 ~ Sperm abnormality mice

06
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APPENDIX Loc-2

Methyl Bromide
Examples of Animal Location During Exposure
Exposure Location Sheet

Projcet Ne:_ a0ens9 o Test Councentration: ¢
Test Compound:_air Contrci Tier lo: l_
Exposure Chamber No: } Multi-dose Cytogenetic & and ¢
bDay of Study: 2
LEFT
1 281 285 289 -
-— 282 286 290 -
o5
g
U E
E
&5 283 287 - -
i
V]
| 284 288 - -
FRONT REAR
121 125 129 -
2
oul 122 126 | 130 -
o
G g
O £
o’
3 123 127 - -
B
=
o
r
& 124 128 - -
RIGHT

SIGNED: DATE :




rrecject No:

Test Compound:-iyr Contrel

409959
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APPENDIX Loc-2 {continued)

Methyl Bromide

Exposure Location Sheet

Exposure Chamber ho:

Day of Study:

FRONT

SIGNED:

1

Test Concenlration:

Ticr No:

Deminant Lethal o
Sperm Ab. mice

2
LEFT
3 361 365 | 369 -
ool 362 6} 370 | -
oo
=)
£
o
Sol 363 367 - -
[o )8 31
B
D
364 368 - -
REAR
321 325§ 329 -
4
ouf 322 326 330 -
=8
W E
&4
S8 323 327 - -
Q M
S
L3
324 328 - -
RIGHT
DATE:




APPENDIX LOC-2

33

{(continued)

Methyl Bromide

Exposure Locaticon Sheet

&
5

|

Project Ko: 409959 Test Conucntration: LO¥
Test Compound: Methyl Bromide Tier Lo: i
Exposure Chamber No: 2
Day of Study: 2z
LEFT
Group Cage 4 Group Cage 1
Treatment: Sperm Ab. Treatment: Dom Lethal
331 332 333 334 371 372 373 374
335 336 337 338 375 376 377 378
339 340 - - 379 380 - -
1
FRONT
Group Cage 3 Group Cage 2
Treatment: Multi-dose Cyt 9 Treatment: Multi-dose Cyt &
291 292 293 294 131 132 133 134
295 296 297 298 135 136 137 138
299 300 - - 139 140 - -
|
RIGHT
Signed: Date:
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APPENDIX Loc=-2 {(continued)

Methyl Bromide

Exposure Location sheet

Project No:_ 403959 Test Concentration:  High
Test Compound:Methyl Bromide Tier No: 1
Exposure Chamber Ko: 3
Day of Study: 2
LEFT
Group Cage 4 Group Cagel
Treatment: “Sperm Ab. Treatment: Pom Lethal
341 342 343 344 381 382 383 384
345 246 347 348 385 386 387 388
349 350 - - 389 390 - -
FRONT REAR
Group Cage 3 Group Cage 2
Treatment; Multi-dose Cyt ? Treatment:; Multi-dose Cyt &
301 302 303 304 141 142 143 144
305 306 307 308 145 146 147 148
3908 310 - - 149 150 - -
RIGHT
Signed: Date:




Contract Mo. 210-78-0026
Asgsesror:

Signature:

Date(s)

Slide guaiity:

Excallent Good Acceptable Poor
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APPENDIX FORM-1

Methyl Bromide

SHEET

Bubstance:

Decoded group:
Slide No,:
Single/Multi~dose

Decoded
animal No.:

Time(h):

NIOSH

Uncountable

Chramat.id

Chromosamal Markers

Vernier
GﬁPﬁhf‘huhr

GAP | BWE" [BW/OF . | DIC RG

Multi-

Misc,

Obser-
vation

~S el o -

8.

10.

1i.

12,

13.

14.

15.

16,

17.

18.

19.

20.

21,

22.

23,

24.

25.




APPENDIX FORM-2

Methyl Bromide

Assessors Signature
Contract No. 210-78-0025 N1OSH
DOMINANT LETHAL ASSESSMENT —_
Dose Group:
Week Male No. Total Signature(s)
No. | pemale No. 12|22 rfefr|z]ai{z2fa}2}1]2]1]2 > and Date

Corpoxa lutea

Total Implantis

1 Live Implants

Early Deaths

Late Deaths

Corpora lutea

Total Implants

Live Implants

Early Deaths

Late Deaths

Corpora lutea

Total Implants

3 Live Implants

Early Deaths

Late Deaths

Corpora lutea

Total Implants

4 Live Implants

Early Beaths

Late Deaths

Corpora lutea

Total Implants

5 Live Implants

Early Deaths

Late Deaths

36



APPENDIX FORM-3

Methyl Bromide

Contract No, 210-78-0026 NIOSH

SPERM ABNORMALITIES ASSESSMENT

ASSessor: De~coder
Date{s) assessed: Date de-coded:
. i De~-coded

Slide Abnormality Total Total Information
No Normal Abnormal | examined [ Animal

) AflB |'c |Dp | =E No. Group
—
L
L
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APPENDIX TABLE EBW-1

Methyl Bromide
Multiple Exposure Cytogenetics Test
Individual Body Weights (g)

Air Control (0 ppm)

Sex Animal bay of Dosing
Number
1 2 3 4 5
121 394 394 393 397 395
122 407 418 421 426 429
123 385 387 393 391 395
124 342 347 350 350 354
Male 125 371 372 381 385 386
126 364 371 375 382 381
127 371 375 376 382 387
128 371 376 381 387 388
129 356 356 360 365 365
130 389 392 398 400 406
Mean 375.0 378.8 382.9 384.7 388.6
+ 8.D. + 19.1 + 20.2 * 20.1 T 20.1 + 20.7
sex Animal - Day of Dosing
Number 1 2 3 4 5
281 217 216 220 219 217
282 224 221 229 229 232
283 195 197 198 194 197
284 247 242 243 243 2432
285 217 219 217 218 217
286 230 235 239 238 238
Female 287 241 . 246 251 253 251
288 218 219 225 224 225
289 192 193 193 192 193
290 214 219 219 218 222
Mean 219%.5 220.7 223.4 222.8 223.4
+ 5.D. +17.5 | + 17.2 | + 18.5 | + 19.5 | 4 18.6




APPENDIX TABLE BW-1

a9

(continued)

Methyl Bromide

Multiple Dosing: 20 ppm
Sox Animal Day of Dosing
Number
L 2 3 4 5
131 33% 340 348 344 347
132 379 376 381 381 384
133 370 367 373 376 376
134 385 384 395 393 393
135 382 382 384 390 386
Male 136 367 368 376 382 380

137 325 332 335 334 337
138 351 350 357 362 368
139 367 366 370 372 372
140 380 379 380 394 391
Mean 364,5 364.4 369.9 372.8 373.4

+ 5.D. + 20.0 +18.0 + 18.2 + 20.5 + Ll8.5

Sex Animal _ Day of Dosing

Number 1 2 3 4 5
291 211 215 217 221 220
292 221 217 226 223 226
293 238 240 245 247 246
294 252 249 254 247 250
295 205 203 203 204 208

Female 296 255 257 257 255 255

297 205 205 207 203 205
298 201 201 211 208 210
299 236 231 235 235 234
300 228 225 228 229 232
Mean 225 224.3 228.3 227.2 228.6

+ 5.D. + £ 19.7 + 19.2 |+ 18.8 + 18.0
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APPENDIX TABLE BW-1 (continued)

Methyl Bromide

Multiple Dosing: 70 ppm

sex Animal Day of Dosing
Number

1 2 3 4 5

141 351 354 350 351 354

142 376 375 377 384 383

143 396 403 406 412 412

144 360 355 365 365 370

145 386 384 388 390 391

Male 146 361 364 371 375 376
147 384 383 390 389 397

148 368 371 370 374 377

149 355 353 354 360 362

150 359 363 366 364 367
Mean 369.6 370.5 373.7 376.4 378.9
+ 5.D. +15.1 +16.1 | +17.1 +17.9 +17.4

sex ﬁg;{;:i Day of Dosing

1 2 3 4 3

301 200 201 204 201 204

302 233 231 236 238 237

303 230 227 226 229 233

304 176 176 178 178 178

Female 305 204 203 204 205 209
306 200 199 201 203 203

307 220 o222 224 226 223

308 179 176 178 175 179

309 242 242 245 244 244

310 244 248 248 246 248
Mean 212.8 212.5 214.4 214.5 215.8
L + 5.D. +24.7 +25.5 +25.4 + 25.9 + 25.3
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APPENDTIX TABLE BW-1 {continued)

Methyl Bromide

Multiple Dosing: FEthyl methanesulphonate, 100 mg/kg

o Animal . Day of Dosing

Number 1 2 3 3 5
151 357 335 235 323 312
152 397 390 374 358 340
153 368 367 352 337 331
154 318 317 310 300 295
Male 155 350 350 344 340 335
156 367 360 351 341 332
187 355 355 341 330 317
158 352 347 335 321 312
159 390 386 371 345 329
160 365 365 359 347 333
Mean 361.9 358.8 347.2 334,2 323..6
+ S.D. +21.9 +20.7 +18.8 +16.4 + 14,0

o Animal Day of Dosing
Number |

1 2 3 4 5
311 200 200 130 183 177
312 239 233 224 215 207
313 222 223 215 208 204
314 231 234 229 227 227
315 200 195 190 184 180
Female 316 206 205 195 191 183
317 219 219 210 205 200
318 218 224 224 218 204
319 201 200 191 182 177
320 241 245 242 239 235
Mean 217.7 217.8 211.0 205.2 199.6
+ 5.D. +15.8 F17.1 *17.8 +19.9 +20.3




1n?

APPENDIX TABLE BW-2

Methyl Bromide

Single Exposure Cytogenetics Test

Alr Control (0 ppm)

Individual Body Weights ({(qg)

6 h 24 h 48 h
sex Animal Sample Animal Sample Animal Sample
Number Number Nunmber

Weight Weight Weight
1 434 11 390 21 416
2 406 12 416 22 395
3 422 13 395 23 371
4 354 14 409 24 408
5 433 15 460 25 393
Male 6 423 16 398 26 364
7 399 17 386 27 380
8 406 18 gz 28 422
9 400 19 4086 29 360
10 380 20 406 30 423
Mean 405.7 404.8 393.2
+ 5.D. +24.8 +22.2 +23.8
6 h 24 h 48 h
Sex Animal Sample Animal Sample Animal Sample
Number Weight Number Weight Number Weight
161 245 171 233 181 247
162 214 172 227 182 225
163 227 173 221 183 216
164 267 174 237 184 244
165 244 175 242 185 247
Female 166 274 176 261 186 261
167 237 177 257 187 264
168 220 178 256 188 226
169 256 179 232 189 242
170 227 180 255 190 262
Mean 241.1 242.8 243.4
+ S.D, + 20,0 t1s5.1 16,7
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APPENDIX TABLE BW-2

{continued)

Methyl Bromide

Single Dosing: 20 ppm

6 h 24 h 48 h
Sex Animal Sample Animal Sample Animal Sample
Number Number Number
Welght Weight Weicht
31 416 41 404 51 405
32 368 4z 422 52 384
33 427 43 446 53 39¢
34 410 44 395 54 395
Male 35 383 45 409 55 430
36 404 46 403 56 369
37 369 47 408 57 395
38 357 48 395 58 401
39 384 49 436 59 401
40 401 50 384 60 389
Mean 391.8 410.2 396.2
+ 8.0, | +23.2 +19.2 +15.7
6 h 24 h 48 h
Sex Animal Sample Animal Sample Animal Sample
Number | e rgnt Number | yaignt Number | weight
191 202 201 252 211 263
192 231 202 211 212 225
193 236 203 219 213 249
194 256 204 235 214 214
195 270 205 261 215 220
Female 196 237 206 247 216 249
197 256 207 239 217 223
198 216 208 231 218 225
199 234 209 224 219 213
200 230 210 232 220 273
Mean 236.8 235.1 235.4
i + S.D. F19.9 £15.3 *21.4
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APPENDIX TABLE BW-2 (continued)

Methyl Bromide

Single Dosing: 70 ppm

& h 24 h 483 h
Sax Animal Sample Animal | sample Animal | sample
Number Number Number
Weight Weight Weight
61 458 71 376 81 385
62 351 72 380 82 400
63 393 73 396 a3 413
64 402 74 358 84 368
65 410 75 373 85 370
Male 66 341 76 413 86 445
67 368 77 397 87 387
68 425 78 406 88 405
69 384 79 377 89 386
70 407 80 396 90 388
Mean 393.9 387.2 394.7
+ §.D. + 34.9 +17.0 4+ 22.6
6 h 24 h 48 h
Sex Animal Sample Animal Sample Animal Sample
Number Weight Number Weight Number Weight
221 222 231 264 241 252
222 220 232 264 242 230
223 214 233 260 243 237
224 238 234 254 244 228
225 228 235 267 245 251
Femaie 226 252 236 221 246 261
227 245 - 237 227 247 277
228 260 238 308 248 225
229 225 239 243 249 250
230 246 240 268 250 200
Mean 235.0 257.6 241.1
+ 5.D. *15.4 * 24.3 * 21,7
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APPENDIX TABLE BW-2 (continued)

Methyl Bromide

S5ingle Dosing: Ethyl methanesulphonate, 250 mg/kg
6 h 24 h 48 h
Animal Sample Animal Sample Animal Sample
Sex Number Number Number
Weight Weight Weicht
91 395 101 381 111 407
9z 448 102 413 112 450
-93 389 103 426 113 434
94 428 104 433 114 399
Male 95 401 105 415 115 386
96 454 106 387 116 405
97 400 107 406 117 430
98 190 108 438 118 411
99 415 108 444 119 416
100 372 110 417 120 426
Mean 406.2 416.0 416.4
+ 5.D. + 320.6 + 20.6 + 18.8
6 h 24 h 48 h
sex Animal sample Animal Sample Animal Sample
Number Weight Nunber Weight Numbex Weight
251 246 261 217 271 216
252 226 262 242 272 250
253 230 263 237 273 270
254 211 264 253 274 237
255 230 265 258 275 226
Female 256 242 266 237 276 227
257 238 267 251 277 231
258 251 268 229 278 251
259 228 269 257 279 222
260 226 270 236 280 180
Mean 232.9 241.7 231.0
+ $.D, + 11.6 ti13.2 + 24.2
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APPENDIX TABLE BW-3

Methyl Bromide
Dominant Lethal Assay
Individual Body Weights {(g)

Multiple Dosing: Air Control (0 ppm)

sex Animal Day of Dosing
Numbor
1 2 3 4 5
361 382 387 389 392 394
362 359 3786 374 380 383
363 351 353 350 354 357
364 355 359 359 364 370
365 365 366 371 365 372
Male 366 387 366 369 368 377
367 416 425 432 435 444
368 352 360 T 364 361 363
369 367 362 373 370 376
370 365 373 383 385 385
Mean 366.9 372.7 376.5 377.4 382.1
+ S.D. + 19.5 + 20.9 + 22.4 + 23.3 + 24.2
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APPENDIX TABLE BW~3

(continued)

Methyl Bromide

Multiple Dosing: 20 ppm

Day of Dosing

sex | foimal —— - - - -
371 406 411 421 412 416
372 343 346 352 351 357
373 375 381 387 384 386
374 344 340 348 346 349
375 383 383 393 390 392
Male 376 388 390 391 393 396
377 353 . 360 358 357 369
378 352 354 363 365 366
379 360 355 367 363 365
380 368 377 386 385 392
Mean 367.2 369.7 376.6 374.6 378.8
+ S.D. + 20,7 T 22.3 * 22.8 + 21.3 + 20.8




APPENDIX TABLE BW-3 (continued)

Methyl Bromide

Multivle Dosing: 70 ppm

R Animal Day of Dosing
mex Number
1 2 k! 4 5
381 366 370 381 376 382
382 362 364 an 371 376
383 357 367 378 370 378
384 380 380 393 391 394
385 385 400 408 403 403
Male 386 360 365 394 372 367
387 357 365 367 362 367
388 415 424 427 430 431
3839 392 392 400 397 397
390 352 355 357 383 356
Mean 372.6 378.2 387.¢6 382.5 385.1
+ S.D. + 20.0 + 21.2 + 21.0 + 22.8 + 21.8




APPENDIX TABLE BW-3 {(continued)

Methyl Bromide

Multiple Dosing: Ethyl methanesulphonate, 100 mg/kg

sox EE;EZi Day of Dosing
1 2 3 4 5
301 356 352 338 324 319
352 381 386 377 366 359
393 384 375 360 343 330
394 368 360 349 333 328
395 406 400 380 365 353
Male 396 348 344 335 325 317
397 402 . 397 382 372 365
398 350 354 349 340 331
399 363 367 352 338 331
400 392 387 381 368 357
Mean 375.0 372.2 360.3 347.,4 339.0
+ S.D. + 21.1 + 19.8 * 18.3 + 18.6 X 17.7
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APPENDIX TABLE BW-4

Methyl Bromide
Sperm Abnormality Test
Individual Body Weights (g)

Multiple Dosing: Air Contrcl (0 ppm)

con Animal Day of Dosing

Number

1 2 3 4 5

321 18 19 20 21 21

322 21 21 22 21 21

323 19 19 20 20 20

324 20 20 20 20 20

325 22 22 22 22 23

Male 326 20 21 21 21 21

327 20 20 20 21 20

328 22 22 ©o22 22 23

329 21 22 22 22 21

330 21 21 22 23 22

Mean 20.4 20.7 21.1 21 2

+ 5.D. + + 1.2 + 1.0 + 0 .1




m

APPENDIX TABLE BW-4 (continued)

Methyl Bromide

Multiple Dosing: 20 ppm

cox ;\Eillbngi Day of Dosing

) 1 2 3 4 5

331 22 22 23 24 24

332 17 18 18 18 18

333 18 18 18 19 20

334 19 18 18 19 13

335 22 22 22 22 22

Male 336 21 22 22 22 22
337 21 .21 21 22 22

338 19 19 20 20 21

3338 21 22 22 23 23

340 20 21 22 22 22

Mean 20.0 20.3 20.6 21.1 21.3

+ 8.0, T 1.7 + 1.8 + 2.0 2.0 r1.8
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APPENDIX TABLE BW-4 (continued)

Methyl Bromide

Multiple Desing: 70 ppm

sex Animal Day of Dasing

Number

1 2 3 4 5

341 19 19 20 20 20

342 18 20 20 20 20

343 20 21 22 22 22

344 19 19 19 19 18

345 20 21 21 21 21

Male 346 19 19 20 19 20

347 21 22 22 22 23

348 18 18 18 18 18

349 21 21 22 21 22

350 2] 21 22 22 20

Mean 19.7 20.1 20.6 20.4 20.4

+ S.D. + 1.1 + 1.3 + 1.4 + 1.4 + 1.6
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APPENDIX TABLE BW-4 (continued)

Methyl Bromide

Multiple Dosing: Ethyl methanesulphonate, 200 mg/kg

sex Animal Day of Dosing
Number
1 2 3 4 5
401 26 27 25 28 26
402 30 30 29 31 30
403 29 29 28 30 29
404 30 29 30 30 29
405 27 27 27 29 27
Male 406 30 30 30 30 27
407 28 27 25 26 25
408 27 26 26 28 26
409 31 31 32 32 30
410 30 30 30 31 29
Mean 28.8 28.6 28.2 29.5 27.8
+ 5.D. + 1.7 + 1.7 + 2.4 + 1.8 + 1.8
cox ﬁﬁ;ﬁgi Day of Dosing
1 2 3 4 5
351 19 18 18 20 19
354 19 17 17 18 19
Male 359 22 22 21 21 22
360 21 19 19 19 21
Mean 20.3 19.0 18.8 19.5 20.3
+ §.D. + 1.5 * 2,2 1.7 1.3 ti.5

Nes. 351-360 wrongly dosed with 400 mg/kg/day ethyl methanesulphonate
on Day 1 of dosing, surviving animals continued on test and were dosed
with 200 mg/kg/day ethyl methanesulphonate for the remaining 4 dosing days.

Nos. 401-410 are intended to replace the original group (351-360).



APPENDIX TABLE CA-MD-M

Methyl Bramide

Cytogenetic Analysis of Rat Bone Marrow Cells

Chromatid/Chromosomal Aberrations Scored

Males
Multiple Dosing: Air Contrel (0 ppm) Sampling Time: 6 h
gg;ﬁ?gzd Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number { Number Per Per Without Chromatid Chromosome Key
Animal | slide Aherrations Miscellaneous
Gap BwP¥|B w/oF Gap Bw/F|BwoTF

121 40/1 50 25 24 2 36.0 x 105.6

40/2 25 24 2 28.7 x 103.6
126 129/1 50 25 25

129/2 25 25
127 155/1 50 25 25

155/2 25 25
128 44,2 50 25 25

44/3 25 25
124 102/1 50 25 25

102/2 25 24 1 42,1 x 102.7
122 4/1 50 25 25

4/2 25 25

125 10/1 50 25 24 1 39.3 x 111.7

10/2 25 25
129 137/1 50 25 25

137/2 25 25
130 152/1 50 25 25

152/2 25 25
123 9/1 50 25 25 }

9/2 25 25

ikl



APPENDITX TABLE CA=-MD=-M (continued)

Methyl Bromide

Males

Multiple Dosging: 20 ppm Sampling Time: 6 h
_ gi;ﬁ?gzd Number of Obhserved Aberrations per Spread
Animal | Slide Spreads Vernier
Number { Number Per Per Without Chreomatid Chromosocme Key
Animal | g11ge | APerrations Miscellaneous
Gap BwF|BWOF Gap BwF|Bw/oTF
140 53/1 g0 25 25
53/2 25 24 1 29,2 x 110.1
135  |141/2 50 25 25
141/3 25 24 1 39.4 x 107.2
139 154/1 50 25 25
154/2 25 25
136 125/1 50 25 25
125/2 25 25
137 83/1 50 . 25 25
83/2 25 25
134 118/1 50 25 25
118/2 25 25
132 { 19/3 50 25 |25
18/1 25 25
138 100/1 50 25 25
100/2 25 24 1 22.9 x 111.3
131 77/1 50 25 24 1 38.3 x 105.4
77/2 25 25
133 26/1 50 25 24 1 43.1 x 107.3
26/2 25 24 1 47.5 x 100.6

Gll



APPENDILX TABLE CA-MD-M

(continued)

Methyl Bromide

Males

Multiple Dosing: .70 ppm Sampling Time: 6 h
gi;ﬁigzd Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Per Per Without Chromatid Chromosome Key
Animal | glide | Aperrations Miscellaneous
Gap Bw F|Bw/oF Gap BwPF|B w/oVF
142 110/2 50 25 24 1 28.8 x 105.5
110/3 25 25 -
150 37/1 50 25 25 -
37/2 25 24 1 26.9 x 106.7
143 52/1 50 25 24 2 41.3 x 105.8
52/2 25 25 -
145 115/1 50 25 23 1 27.8 x 105.3
27.3 x 105.0
115/2 25 24 38.0 x 111.8
146 25/1 50 25 25 -
25/2 25 25 -
148 3/2 30 25 25 -
3/3 25 25 -
149 143/1 50 25 25 -
143/2 25 24 1 45.7 x 102.7
144 93/1 50 25 24 1 65.3 x 88.0
93/2 25 24 1 30.4 x 111.4
141 56/1 50 25 21 1 36.9 x 111.9
38.3 x 111.4
1 47.4 x 110.0
1 48.1 x 108.8
56/2 25 24 1 31.8 x 105.9
147 21/1 50 25 24 1 36.9 x 109.5
21/2 25 25 -

qil



APPENDIX TABLE CA-MD-M

(¢ontinued)

Methyl Bromide

Males

Multiple Dosing: Ethyl methanesulphonate, 100 mg/kg Sampling Time: 6 h
gi;ﬁ?g:d Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Per Per Without Chromatid Chromesome Rey
Animal | Siide Aberrations Miscellaneous
Gap EwWwWF]|Bw/oPF Gap BwFEF]Bw/OoTF
156 5L/1 50 25 24 1 32.1 x 108.5
51/2 25 25
153 86/1 50 25 25
86,2 25 24 1 Chromatid Fragment}|45.7 x 103.9
157 139/1 50 25 25
139/2 25 25
154 58/1 50 25 24 1 40.6 x 107.0
58/2 25 22 1 44.7 x 102.0
3 1 30.5 x 101.0
1 1 Chromatid Fragment|66.9 x 109.3
151 136/1 50 25 23 35.5 x 109.8
1 38.9 x 108.6
136/2 25 23 L 42,3 x 103.0
1 29.9 x 101.3
155 32/1 50 25 24 1 42,6 % 109.5
32/2 25 25
159 92/1 S0 25 24 1 28.7 x 104.5
392/2 25 25
160 78/1 50 25 25
78/2 25 24 3 39.4 x 108.8




APPENDIX TABLE CA~MD-M {continued)

Methyl Bromide

Males

Multiple Dosing: Ethyl methanesulphonate, 100 wmg/kg Sampling Time: 6 h
Spreads Observed Aberrations per Spread
] Examined Number of
Animal | Slide Spreads Vernier
Number | Number P Without Chromatid Chromosome Key
er Per . ; .
Animal | Slide Aberrations Miscellaneous
Gap BwFl]BwioPF Gap BwF]BwWoOF
158 123/1 50 25 22 38.8 x 111.4
31.4 x 110.0
1 Chromatid Fragment ] 33.4 x 107.6
123/2 25 25
152 138/1 50 25 25
138/2 25 24 1 25.5 x 106.1

3Ll



Multiple posing:

APPENDIX TABLE CA=-MD=F

Methyl Bromide

Cytogenetic Analysis of Rat Bone Marrow Cells

Chromatid/Chromosomal Aberrations Scored

Ajir Control (0 ppm)

Females

Sampling Time: 6 h

gi;ﬁ?ﬁzd Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Per Per Withogt Chromatid Chromosome Key
animal | s1ide Aberrations Miscellaneous
Gap BwF{BwWoF Gap BwF|BwoF
282 164/1 50 25 24 1 32.4 x 108.2
164/2 25 25
283 169/1 50 25 25
169/2 25 25
290 312/1 50 25 24 1 31.9 = 114.3
312/2 25 24 1 23.1 x 109.6
285 170/1 50 25 24 1 67.1 x 98.6
170/2 25 25
289 297/1 50 25 23 3 34.7 x 109.9
1 1 58.3 x 105.3
297/2 25 25
281 200/2 50 25 25
200/3 25 25
286 289/1 50 25 25
289/2 25 25
288 204/1 50 25 25
204/2 25 25
287 315/1 50 25 23 1 45.6 x 103.9
L 37.4 x 103.7
315/2 25 25
284 262/1 50 25 25
262 25 25

6Ll



APPENDIX TABLE CA-MD-F (continued)

Methyl Bromide

Females

Multiple Dosing: 20 ppm Sampling Time: € h
gg;:iizd Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Per Per Without Chromatid Chromosome ) Key
Animal | s1ide Aberrations Miscellaneous
Gap Bw&F|BwoePF Gap BwF|DBw/oTF
295 301/1 50 25 24 1 35.4 x 109.8
301/2 25 25
299 314/1 50 25 25
314/2 25 25
298 260/1 50 25 25
260/2 25 25
300 213/2 50 25 25
213/3 25 25
296 285/1 50 25 24 1 43.2 x 110.5
285/2 25 25
294 278/1 50 25 25
278/2 25 25
297 243/1 50 25 25
243/2 25 24 2 43.0 x 105.9
293 186/1 50 25 24 1 32.3 x 108.0
18e6/2 25 25
292 179/1 50 25 24 1 42.2 x 103.7
179/2 25 25
291 237/1 50 25 25
237/2 25 24 1 9.8 x 103.2

uel



APPENDIX TABLE CA-MD-F (continued)

Methyl Bromide

Females

Multiple Dosing: 70 ppm Sampling Time: 6 h
gﬁ;i?g:d Numb Observed Aberrations per Spread
er of
Animal | Siide Spreads Vernier
Number | Number Per Per Withcn.xt Chromatid Chromosome Key
Animal | slide Aberrations Miscellaneous
Gap BwPF|BwacF Cap BwPF|B wioTF
302 270/1 50 25 25
270/2 25 25
307 181/1 50 25 25
181/2 25 25
301 216/2 50 25 25
216/3 25 25
303 212/1 50 25 25
212/2 25 25
304 253/2 50 25 23 1l Chromatid Fragment |34.3 x 110.0
1 48.9 x 108.2
253/3 25 24 1 1 29.7 x 111.7
308 163/1 50 25 25
163/2 25 25
310 197/1 50 25 25
197/2 25 25
309 303/1 50 25 25
303/3 25 25
305 275/1 50 25 25
275/2 25 25
306 185/2 50 25 25
185/3 25 25

et



Multiple Dosing:

APPENDIX TABLE CA-MD-F

(continued)

Methyl Bromide

Ethyl methanesulphonata, 100 mg/kg

Females

Sampling Time: 6 h

gg;ﬁ?izd Number of Observed Aberraticns per Spread
Animal | Slide Spreads Vernier
Number | Number Per Per Withogt Chromatid Chromosome Key
Animal | Slide Aberrations Miscellaneous
Gap BwF|BwolVl Gap BwF|BwW/OF
313 248/1 50 25 23 33.6 % 105.7
1 34.9 x 101.7
246/3 25 25
315 192/2 50 25 25
192/3 25 25
316 211/1 50 25 24 59.7 x 110.0
211/2 25 23 30.3 x 113.2
2 59.8 x 104.8
319 252/1 50 25 25
252/2 25 25
320 238/1 50 25 25
238/3 25 24 1 Chromatid Fragment32.8 x 109.9
314 218/1 50 25 25
218/2 25 25
317 299/1 50 25 23 1 41.8 x 104.6
1 1 37.5 x 103.6
299/2 25 22 1 46.6 x 109.4
1 1 1 Chromatid Fragment{46.0 x 107.8
1 29.5 x 107.5
311 296/1 50 25 25
296/2 25 25

el



AFPPENDIX TABLE CA-MD-F (continued)

Methyl Bromide

Females

Multiple Dosing: Ethyl methanesulphonate, 100 mg/kg Sampling Time: 6 h
Spreads ob d Aberrati Spread
Examined Number of serve errations per Sprea
Animal | slide Spreads Vernier
Number | Number P Without Chromatid Chromosome Key
er Per ; : .
Animal | Slide Aberrations Miscellaneous
Gap Bw P|Bw/oPF Gap BwF|Bw/iceTF
318 283/1 50 25 25
283/2 25 24 1 36.0 x 109.0
312 298/2 50 25 25
2398/3 25 23 1 49,2 x 113.9
1 54.1 x 110.2

¢zl



Single Dosing:

APPENDIX TABLE CA-M6

Methyl Bromide
Cytogenetic Analysis of Rat Bone Marrow Cells
Chromatid/Chromosomal Aberrations Scored
Males

Air Control (0 ppm)

Sampling Time: 6 h

| f:i;iig:d Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number { Number Per Per Abgi;:ggl'igns Chromatid Chromesome ) ] Key
Animal | Slide Gap |BwF|[Bw/oF| Gap [BwPF|BwiorF Miscellaneous

7 140/2 50 25 24 1 14.9 x 96.0
140/1 25 25

8 16/1 50 25 24 1 7.4 x 114.2

l6/3 25 24 7.7 = 102.0

1 68/4 50 25 24 10.1 x 100.0
68/5 25 25
3 41/4 50 25 25

41/3 25 24 1 11.6 x 94.2

2 150/4 50 25 24 1 12.9 x 96.4
150/1 25 25
6 128/5 50 25 25
128/3 25 25

5 87/1 50 25 24 1 5.3 x 98.7
87/2 25 25

9 2/4 50 25 22 13.5 x 91.2

1 12.8 x B88.4

1 9.1 x 102.0

2/3 25 22 1 14.9 x  94.5

15.0 x 91.5

1 1 11.9 x 92.8

fel



Single Dosing:

Air Control (0 ppm)

APPENDIX TABLE CA-M6

(continued)

Methyl Bromide

Males

Sampling Time: 6 h

Spreads .
| Examined Number of Chbserved Aberraticns per Spread
Animal | Slide Spreads vernier
Number | Number P Without Chromatid Chromosome Key
er Per . . i
Animal | 81ide Aberrations Miscellaneous
Gap BwF|BwoOF Gap BwF|Bw/foF
10 62/3 50 25 24 1 14.1 x 82.9
62/4 25 25
4 114/1 50 25 24 1 11.3 x 95.5
114/4 25 22 1 13.4 2 92.8
1 13.1 x 115.5
1 12.8 x 96.2

szl



APPENDIX TABLE CA-M6

(continued)

Methyl Bromide

Males
Single Dosing: 20 ppm Sampling Time: 6 h
| gzéﬁigzd Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Nunmber | Number Per Per Withogt Chromatid Chromosome . Key
Animal | s1ide | Aberrations Miscellaneous
Gap BwF|BWwWOF Gap BwF|Bw/OoF
34 55/5 50 25 25
55/4 25 24 1 8.2 x 114.9
36 126/1 50 25 25
126/2 25 25
31 124/2 50 25 25
124/3 25 25
32 135/4 50 25 25
135/2 25 25
37 22/5 50 25 25
22/4 25 24 1 14.0 x 90.1
33 46/5 50 25 23 1 14.8 x 100.2
1 13.5 x 89.6
46/4 25 23 1 1 13.4 x 96.0
1 11.3 x l02.2
35 109/2 50 25 25
109/4 25 25
38 151/2 0 0 0
151/4 0 0
151/1 0 0
151/3 0 0
151/5 0 0

921



APPENDIX TABLE CA~M6

{continued)

Methyl Bromide

Males

Single Dosing: 20 ppm Sampling Time: 6 h
Spreads Observed Aberrations per Spread
] Examined Number of ® P
Animal | Slide Spreads Vernier
Number | Number Per Per Without Chromatid Chromosome Key
animal | siide Aberrations Miscellaneous
Gap BwPF[BwoTF Gap BwF|BwWwWoOF
490 50/3 50 22 22
60/2 14 13 1 33.0 x B85.3
14 14
39 42/4 50 25 25
42/3 25 25

1zl



APPENDIX TABLE CA-M6

(continued)

Methyl Bromide

Males

Single Dosing: 70 ppm Sampling Time: 6 h
. Ei:ﬁ?gzd Number of Observed Aberrations per Spread
Animal { Slide Spreads Vernier
Number { Number Per ver WithGI:lt Chromatid Chromosome ) Key
Animal | slide Aberrations Miscellaneous
Gap BwF|BwhoTF Gap BwF{Bw/oF
70 11/4 50 25 25
11/3 25 25
68 31/5 50 25 24 1 11.8 x 115.9
31/4 25 24 1 L3.5 x 95.8
61 34/3 50 25 25
34/4 25 25
63 147/1 50 25 23 1 9.9 x 101.8
1 9.3 x 98.8
147/4 25 25
a7 73/5 50 25 25
73/1 25 23 1 10.0 = 106.4
1 10.0 x 112.5
66 79/4 50 25 24 15.0 x  94.0
79/2 25 24 7.9 x» 97.1
65 160/4 50 25 25
160/1 25 25
64 145/4 50 25 24 1 4.8 x 108.3
145/3 25 25
62 122/2 50 25 25
122/1 25 25
69 127/4 50 25 25
127/5 25 24 1 Ls.l x 105.8

gl



APPENDIX TABLE CA-M6

(continued)

Methyl Bromide

Males

Single Dosing: Ethyl methanesulphonate, 250 mg/kg Sampling Time: 6 h
gg;ﬁ?izd Number of Observed Aberrations per Spread
Animal | 51ide Spreads Vernier
Number | Number Per Per AbWithOLllt Chromatid Chromosome ) i Key
Animal | €lide errations Miscellaneous
Gap BwF}]BwW/oF Gap BwF|BwooTF
a1 81/3 50 25 23 1 12.5 x 95.0
1 8.2 x 87.8
8l/5 25 25
99 144/3 50 25 21 1 12.0 x 92.9
1 9.9 x 98.1
1 9.3 x 97.4
1 8,1 x 88.0
144/1 25 25
97 48/1 50 25 24 1 8.9 x 96.4
48/4 25 25
100 80/4 50 25 23 1 10.9 x 86.9
1 9.4 x 88.0
80/1 25 21 1 11.9 x 89.8
1 9.0 x 84.0
1 9.1 x 84.6
1 3.8 x B8.8
92 5/1 50 25 20 1 13.8 % 107.9
3 13.8 x 100.0
2 13.5 x 102.8
i 13.2 x 89.8
1 12.8 x 105.9
5/2 25 23 1 13.9 x 97.5
1 12.8 x 9%.4
98 148/1 50 25 24 1 7.9 x B8.3
148/3 25 23 1 9.9 x 86.9
1 8.7 x 89.4

621



Single Dosing:

Ethyl methanesulphonate 230 mg/kg

APPENDIX TABLE CA-M6

(continued)

Methyl Bromide

Males

Sampling Time: & h

| giiﬁ?igd Number of Observed Aberrations per Spread
Animal { Slide Spreads Vernier
Number | Number per Par Withogt Chromatid Chromosome ] Key
Animal | 81ide Aberrations Miscellaneous
Gap BwF]BwoOTF Gap BwF}BwoePF
93 97/2 50 25 25
97/1 25 22 1 12.9 x 92.5
1 10.8 x 88.0
1 6.3 x 98.1
96 14/3 50 25 22 1 12.9 x 88.1
1 12.4 x 89.2
12.5 x 97.3
14/2 25 22 l14.6 x 91.9
1 13.8 x 89.¢
i 13.3 x 90.0
95 35/5 50 25 24 1 13.8 x 100.8
35/1 25 24 1 13.3 x 117.0
94 88/5 50 25 24 1 11.5 x 86.0
88/1 25 24 2 12.9 x 88.4

0gl



APPENDIX TABLE CA-M24

Methyl Bromide

Cytogenetic Analysis of Rat Bone Marrow Cells

Chromatid/Chromosomal Aberrations Scored

Males

S8ingle Dosing: Air Control (0 ppm) Sampling Time: ' 24 h
_ gg;ﬁ?izd Number of Observed Aberratioﬁs per Spread
Animal | slide Spreads Vernier
Number | Number § o, per Without Chromatid Chromosome Key
Animal | 81lide Aberrations Miscellaneous
Gap BwFEFl{BwoTF Gap BwF|Bw/oOF
14 64/4 50 25 25
64/1 25 25
17 45/1 50 25 25
45/3 25 25
20 103/1 50 25 24 1 36.5 x 392.5
103/2 25 25
18 157/3 50 25 25
157/5 25 25
13 76/1 50 25 24 1 32.4 x  95.3
76/2 25 23 1 35.1 x 73.0
12 47/1 50 25 25 1 34.7 x 74.1
4772 25 25
16 82/3 50 25 25
82/5 25 25
19 74/1 50 25 25
74/5 25 25
11 146/2 50 25 24 1 Chromatid Fragmentl| 16.9 x 116.5
146/4 25 25
15 153/2 50 25 25
153/1 25 25

et



APPENDIX TABLE CA-MZ24

(continued)

Males

Methyl Bromide

S8ingle Dosing: 20 ppm Sampling Time: 24 h
| gi:ﬁ?g:d Number of Chserved Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Per Per Withogt Chromatid Chromosome ) Key
animal | s1ige Aberrations Miscellaneous
Gap BwVF|Bw/oF Gap BwF|Bw/oF
41 57/1 50 25 25
57/3 25 25
42 133/1 50 25 25
133/3 25 24 1 33.5 x 72.3
46 71/3 50 25 25 R
11/5 25 25 3
50 98/2 50 25 23 1 31.1 x 73.8
2 31.2 x 91.6
98/4 25 25
48 134/3 50 25 25
134/4 25 25
45 84/2 50 25 24 1 35.4 x  94.7
84/3 25 25
49 85/2 50 25 25
85/5 25 25
44 39/3 50 25 25
39/2 25 24 1 33.4 x 97.5
47 70/1 50 25 25
70/4 25 24 1 Dicentric 36.8 % 115.0
43 12/3 50 25 25
12/2 25 24 1 37.6 x 105.3—1




APPENDIX TABLE CA-M24

{continued)

Methyl Bromide

Males

Single Dosing: 70 ppn Sampling Time: 24 h
Eigﬁgiid Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Per Per WithOl:It Chromatid Chromosome Key
Animal | Slide Aberrations Miscellaneous
Gap BwFlBwoTF Gap BwPF|Bw/oPF
72 59/2 50 25 25
59/3 25 25
78 121/1 50 25 25
121/4 25 25
77 13/1 50 25 25
13/2 25 25
73 50/4 50 25 24 1 34.4 x 71.8
50/5 25 25
80 96/3 50 25 24 1 31.1 x 70.1
96/5 25 25
74 27/2 50 25 24 1 33.1 x 74.3
27/5 25 25
76 18/3 50 25 25
18/2 25 25
75 15/1 50 25 25
15/4 25 25
71 38/3 50 25 25
38/5 25 25
79 61/3 50 25 25
61/5 25 25

gel



Single

APPENDIX TABLE CA-M34

icontinued)

Methyl Bromide

Males

Dosing: Ethyl methanesulphonate, 259 mg/kg Sampling Time: 24 h
gi;ﬁiizd Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number { Number Per Per Withogt Chromatid Chromosocme ) Key
animal | slide Aberrations Miscellanecus
Gap BwF|Bw/oF| Gap |Bw F|Bw/oF

101 111/2 50 25 21 1 33.9 x 97.8
1 36.9 x 96.1

1 37.0 x 87.8

2 37.5 x 70.2

111/1 25 21 1 2 31.4 x 63.8

1 31.2 x 98.9

1 32.8 x 73.4

)3 33.7 x 71.1

103 65/3 50 25 22 3 1 1 35.2 x 74.6
1 37.3 x 68.8

1 2 37.5 ¢ 75.5

65/4 25 19 1 1 29.2 x 68.2

1 1 33.7 x 89.9

1 35.4 x 90.9

2 13 35.7 x 76.4

1 37.9 x 75.6

1 38.0 x 91.4

105 24/2 50 25 21 1 30.3 x 76.9
I 32.5 x 99.5

1 32.5 x 93.2
1 2 32.4 X 77.%J

Bl



APPENDIX TABLE CA-M24

{(continued)

Methyl Bromide

Males
Single Dosing: Ethyl methanesulphonate, 250 mg/kg Sampling Time: 24 h
gg;ﬁiiiﬂ Number of Cbserved Aberrations per Spread
Animal | slide Spreads Vernier
Number | Number Per Per Abwithcn'lt Chromatid Chromosome ) Key
Animal | Slide errations Miscellaneous
Gap BwF|BwWOF Gap BwF|BwWoF

105 24/5 25 17 1 33.5 x 70.3
1 33.1 x 75.0
1 33.0 x  78.7
1 35,2 x 86,3
2 35.4 % 77.0
1 35.4 x 72.3
1 1 37.7 x 73,1
1 2 1 37.3 x 95,0
107 89/1 50 25 18 ! Multiple Aberrationf31.6 x 72.3
1 Multiple Aberrationi32.l1 x 75.9
32.2 x 77.86
31.8 = B1.1
1 2 32.6 x 103.2
1 35.0 x 92,3
2 2 37.9 x 82.5
83/5 25 18 1 32.8 x 67.4
1 33.4 x 100.5
3 36.8 x 78.5
1 37.1 % 77.8
1 37.1 x 68.9
2 4 40,0 % 76.9
1 2 40.3 x 80.9

S



Single Dosing:

Ethyl methanesulphonate,

APPENDIX TABLE CA-M24

{continued)

250 mg/kg

Methyl Bromide

Males

Sampling Time: 24 h
gi;ﬁ?izd Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Per per Withm_lt Chromatid Chromosome . Key
Animal | slige Aberrations Miscellaneous
Gap BwF|Bw/oF Gap BwF}]BwoF
109 149/2 50 25 11 1 33.5 x 68.4
2 33.1 x 75.0
1 33.2 x 76.7
1 Multiple AberratioJ 32.8 x 79.7
5 33.4 x  91.2
33.1 x 91.6
1 1 33.0 x  92.7
1 32.9 x  93.5
4 33.3 x 94.0
1 33.8 x 98.2
1 Multiple Aberrationf34.0 x 101.6
1 35.5 x 98.4
1 Maultiple Aberration35.8 x 95.6
1 35.7 x 94.6

9



APPENDIX TABLE CA~M24 {(continued) -

Methyl Bromide

Males

Single Dosing: Ethyl methanesulphonate, 250 mg/kg Sampling Time: 24 h
gi:g?gzd Number of Observed Aberrations per Spread ]
Animal | Slide Spreads Vernier
Number | Number Per Per Withot_lt Chromatid Chromosome ] Key
animal | Slide Aberrations Miscellaneocus
Gap BwF|BwooTF Gap Bw&PF|BwoOoF

109 149/3 25 12 2 33.8 x 70.0
1 1 33.9 x 70.¢9
2 33.9 x 72.4
3 1 34.3 x 72.7
1 33.9 x 82.8
4 34.1 x 94.0
1 34.4 x 97.2
2 38.3 2 95.5
1 1 38.5 x 94.8
1 38.7 x 90.4
1 38.4 x 69,1
1 38.2 x 68.4
1 40.6 x 69,8
108 95/2 50 25 20 3 32.7 x 93.5
4 34.8 x 96.4
1 34,6 x 86.1
4 34.8 x 78.0
5 37.4 x B88.5

1



APPENDIX TABLE CA-M24

{continued)

Methyl Bromide
Males

Single Dosing: Ethyl methanesulphonate, 250 mg/kg Sampling Time: 24 h
gz;iigid Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Per Per Withot_:t Chromatid Chromosome . Key
Animal | s1ide Aberrations Miscellaneous
Gap BwF|BwoPF Gap BwF{|{Bw/foF

108 95/3 25 15 1 31.4 x 68.9
2 31.9 x 69.5
1 32.2 x 72.2
1 33.0 x 95.5
7 35.3 x 103.6
1 35.2 x 103.3
1 34.7 x 102.4
1 35.4 x 94,4
1 35.0 x 81.8
1 34.8 x 75.5
110 91/4 50 25 20 4 9.8 x 115.7
17.3 x 115.1
1 32.5 x 115.4
2 37.1 x 115.9
1 34.1 x 113.5
91/1 25 19 1 14.6 x 118.1
1 16,3 x 117.8
4 32.9 x 117.8
1 1 35.% x 118.1
1 37.8 x 117.2
4 34.6 x 117.2

gel



APPENDIX TABLE CA-M24 (continued)

Methyl Bromide

Males
Single Dosing: Ethyl methanesulphonate, 2530 mg/kg Sampling Time: 24 h
:E;ﬁ?izd Number of Observed Aberraticns per Spread
Animal | slide Spreads Vernier
Number { Number per Per Withcu:lt Chromatid Chromoscome ] Key
Animal | slide | Aberrations Miscellaneous
Gap BwPFlBw/oF Gap BwF|Bw/oF

106 36/4 50 25 15 1 15.6 x 117.6
1 16.1 x 117.7
Chromatid Fragment {21.7 x 117.6
1 5 35.6 x 117.3
1 3601 x 117.2
1 45,0 x 116.3
3 6 33.4 x 114.3
1 33.2 x 114.3
Multiple Aberrationf11.5 x 114.5
1 2 16,2 x 113.5
36/2 25 15 1 13,7 x 117.2
Chromatid Fragment [16.5 x 117.6
Multiple Aberrationf18,.7 x 118.1
1 2 20.7 x 118.2
1 21.8 x 118.0
44.5 x 118.4
41.9 x 115.3
38.7 x 115.7
Multiple Aberration{36.6 x 115,5
Chromatid Fragment (21,1 x 115.8




Single Dosing:

Ethyl methanesulphonate, 250 mg/kg

AFPPENDIX TABLE CA-M24 (continued)

Methyl Bromide

Males

Sampling Time: 24 h

gigﬁ?ggd Number of Observed Aberrations per Spread
Animal | 5lide Spreads Vernier
Number | Number Per Per Without Chromatid Chr omoscme . Key
Animal | s1ide | Aberrations Miscellaneocus
Gap BwF[BwaoF Gap BwF|Bw/oF
102 69/2 50 25 21 1 2 21.7 x 115.8
1 21.7 = 115.%9
1 35.6 x 115.9
3 42,2 x 114.6
69/1 25 19 2 3 18.0 x 117.8
1 1 22.8 % 118.2
2 37.9 x 117.3
2 43.4 = 114.8
1 42,3 = 115,86
1 Chromatid Fragment {41.1 x 115.6
104 130/2 50 25 15 1 Chromatid Fragment [14,3 x 116.9
1 5 16.9 = 117.5
1 1 18.5 x 117.8
1 39.4 x 117.6
1 40.0 x 117.7
1 Multiple Aberratiorj 43.4 x 117.8
2 2 42.2 x 115.2
1 1 39.6 x 115.4
1 Multiple Aberratiorn39.4 x 115.3
6 20.9 x 115.7

ohl



APPENDIX TABLE CA~M24

(¢ontinued)

Methyl Bromide

Males

single Dosing: FEthyl methanesulphonate, 250 mg/kg Sampling Time: 24 h
Spre?ds Observed Aberrations per Spread
Examined Number of
Animal | Slide Spreads Vernier
Number | Number Per Per Without Chromatid Chromosome Key
Animal | slide Aberrations Miscellaneous
Gap BwF|{BWOTF Gap BwF|Bw/OF
104 130/5 25 18 2 16.8 x 117.3
6 17.0 x 117.3
1 Multiple Aberratio17.5 x 117.6
2 6 38.5 x 117.4
1 39.3 x 117.5
1 40.8 x 114.9
9 14.3 x 115.8

Hrl



Single Dosing:

APPENDLX TABLE CA-M48

Methyl Bromide

Cytogenetic Analysis of Rat Bone Marrow Cells

Chrematid/Chromosomal Aberrations Scored

Air Control (0 ppm)

Males

Sampling Time: 48 h

| gi;iizd Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number { Number Por Per Withogt Chromatid Chromosome ] Key
Animal | silide Aberrations Miscellaneous
Gap | BwF|Bw/oOF| Gap BwPFlBworF
27 20/1 50 25 25
20/5 25 25
25 119/1 50 25 25
119/2 25 25
29 132/1 50 25 24 1 36.4 x 97.8
132/2 25 25
28 105/1 50 25 25
105/3 25 25
24 72/1 50 25 25
72/2 25 24 1 37.1 x 70.3
22 106/3 50 25 23 1 11,4 x B3.3
1 9.0 x 83.4
106/5 25 23 1 16.1 x 112.7
1 6.5 X 109.6
23 7/3 50 25 25
7/5 25 24 1 17.1 x  70.3
21 8/3 50 25 24 1 15.2 x 90.6
8/2 25 25
26 6/2 50 25 25
6/4 25 24 1 9.2 x 99.4
30 29/4 50 25 25
29/5 25 25

hl



APPENDIX TABLE CA-M48 (continued)

Methyl Bromide

Males

Single Dosing: 20 ppm Sampling Time: 48 h
gigﬁ?gzd Number of Cbhserved Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number per Per AbWithon}t Chromatid Chromosome ) Key
Animal | Slide errations Miscellaneous
Gap BwF|BwoF| Gap BwF|BwocF
57 112/2 50 25 24 1 21.9 x 103.3
112/3 25 25
56 94/2 50 25 25
94/4 25 25
51 30/3 50 25 25
30/5 25 24 1 34.7 x 96,7
59 23/1 50 25 24 1 28.9 x 93.8
23/2 25 25
53 156/2 50 25 25
156/4 25 25
52 117/1 50 25 24 1 4.1 x &7.5
117/5 25 25
58 66/1 50 25 25
66/5 25 25
55 104/1 50 25 25
104/2 25 24 1 10.6 x  90.2
54 17/1-4 0 0 0
60 131/3 50 25 25
131/5 25 25

gl



APPENDIX TABLE CA-M48 (continued)

Methyl Bromide

Males
Single Dosing: 70 ppm Sampling Time: 48 h
gpregds Observed Aberrations per Spread
xamined Number of
Animal | slide Spreads Vernier
Number } Number Per Per Withol:l.t Chromatid Chromosone . Key
Animal | Slide Aberrations Miscellaneous
Gap BwPF|Bw/oF Gap BwWF|{BWwWoOF
83 1/1 50 25 25
1/2 25 24 1 3%9.4 x 100.3
89 120/2 50 25 25
120/3 25 24 1 25.7 x 102.0
87 43/1 50 25 24 1 1 40.8 x 100.8
43/2 25 25
82 142/4 50 25 25
142/3 25 23 1 24.0 x  93.7
1 26.7 x 89.9
86 63/1 50 25 24 1 53.6 x 91.0
63/2 25 24 1 32.8 x  97.7
85 67/1 50 25 25
67/4 25 24 1 85,1 x 6.0
90 158/1 50 25 24 1 10.6 x 97.6
158/2 25 24 1 12.7 x 97.5
84 113/1-5 0 0 o
81 90/5 50 25 25
90/1 25 25
88 107/1 50 25 25
107/2 25 25

i




APPENDIX TABLE CA-M48 {continucd)

Methyl Bromide

Males
Single Dosing: Ethyl methanesulpbonate, 250 mg/kg Sampling Time: 48 h
gi;;?gzd Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number | Per Withort Chromatid Chromoscme ) Key
N Aberrations Miscellaneous
Animal | Slide Gap BwF|Bw/oF Gap BwUIF|Bwoc F
116 75/1 50 25 21 1 41.7 % 109.4
1 30.8 x 110.3
1 30,1 x 110.3
1 29.4 x 110.4
15/2 25 22 1 35.6 x 109.6
1 29.3 x 107.5
1 35.5 x 106.5
114 99/3 50 25 25
99/5 25 24 1 20.2 x  99.5
119 33/2 50 25 23 2 8.0 x 100.5
1 18.4 x 101.,1
33/3 25 24 2 1 1 13,8 x 98.0
112 49/1 50 25 25
49/2 25 24 1 16.3 x 73.1
117 101/1 50 25 25
101/5 25 25
111 159/1 50 25 25
159/2 25 25
120 28/4 50 25 25
28/3 25 25
118 108/1 50 25 24 1 6.9 x 99,5
108/4 25 23 1 8.7 x 93.7
1 10.4 x 93.8

afl



APPENDIX TABLE CA-M48 (continued)

Methyl Bromide
Males

Single Dosing: Ethyl methanesulphonate, 250 mg/kg Sampling Time: 48 h
Spreads Observed Aberrations per Spread
Examined Number of P P
Animal | slide Spraads Vernier
Number | Number Without Chromatid Chromosone Key
Per Per M
Animal | §lide Aberrations Miscellaneous
Gap BwF}Bw/oF Gap BwF|]BwfoF
115 54/3 50 25 24 1 9.1 x 92.7
54/2 25 19 1 18.7 x 89.1
1 Multi Aberration 16.7 x 88.3
1 13.7 x 8B.2
1 Multi Aberration 13.2 x 89,2
2 12.3 x 88.7
1 2 11.3 x 88.1
L 11.5 x 87.8
113 116/3 50 25 24 1 8.5 x 111.0
116/2 25 24 1 2.8 »x 111.,8

Bl



Single Dosing:

APPENDIX TABLE CA-F6

Methyl Bromide

Cytogenetic Analysis of Rat Bone Marrow Cells

Chromatid/Chromoscmal Aberrations Scored

Alr Control (0 ppm)

Females

Sampling Time: 6 h

;E:ﬁigzd Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Per Per Without Chromatid Chromosome Key
Animal | siide Aberrations Miscellaneous
Gap BwPF|BworF Gap Bw F|Bw/oF
l64 274/1 50 25 25
274/3 25 23 13.0 x 118.1
12.3 x 115.2
170 222/2 50 25 24 i 12.8 x 86.2
222/1 25 23 1 12.3 x 95.9
1 10.0 x 96.2
161 228/4 16 1 1
228/3 2 2 ‘
228/2 4 4 '
228/1 2 2
228/5 7 6 7.1 x 100.6
167 300/3 50 25 24 8.0 x 114.0
300/1 25 24 1 1 10.8 x 112.1
169 162/1 50 25 25 10.3 x 94.5
le2/2 25 24 1
165 247/5 34 5 5
247/1 4 4 _
247/2 13 12 1 10.0 x 93.0
247/3 8 7 1 Exchange 11.8 % 119.1
247/4 4 2 1 0.4 x 87.6
1 33.2 x 98.4
163 201/4 50 25 23 1 Pair Chromsome 13.5 x 93.5
Minutes
12.3 x 87.9
201/3 25 23 2 12.9 x 89.0
1 12.8 x 97.8

Ll



Single Dosing:

APPENDIX TABRLE CA~F6 (continued)

Methyl Bromide

Females

Air Control (0 ppm) Sampling Time: 6 h
s da ;
Ei;;?n:d Number of Observed Aberrations per Spread
Animal § Slide Spreads Vernier
Number | Number Per Per Without Chrematid Chromosome Key
Animal | s1ide Aberrations Miscel laneous
Gap BwrF|BwoF Gap BwF|Bw/oTF
168 176/5 50 25 22 1 15.0 x 110.0Q
1 14.8 x 106.1
1 15.2 x 99,2
176/4 25 23 1 14.1 x 110.2
1 13.3 x  86.2
166 288/5 50 25 22 1 15.1 x 95.1
1 14,9 x 87.8
1 14.3 x 101.3
288/1 25 24 1 13.1 % 93,2
162 310/5 50 25 24 2 10.8 x 93.7
310/2 25 24 1 9.4 x 89.2

gl



APPENDIX TABLE CA-F6

(continued)

Methyl Bromide

Females
Single Dosing: 20 ppm Sampling Time 6 h
giiﬁ?ﬁzd Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Per Per Without Chromatid Chromosome Key
Animal | Slide Aberrations Miscellaneous
Gap BwWF|BworF Gap BwF|BwWOCF
195 269/3 50 25 23 1 12.4 x 98.6
1 12.9 x  90.2
269/5 25 23 1 12.6 x 101.8
1 12.2 x  924.1
192 295/1 50 25 24 1 8.8 x 94.0
295/3 25 25
193 206/3 50 25 25
206/2 25 25
191 284/2 50 25 25
284/4 25 25
198 311/1 50 25 24 1 13.8 x 94.7
311/3 25 25
124 215/5 24 16 15 1 11.9 x 117.3
215/3 3 3
215/4 4 4
215/1 0 0
215/2 1 1
197 182/3 50 25 25
182/2 25 23 1 13.2 x 91.0
1 12.0 x 97.8

oi7l



AFPPENDIX TABLE CA-F6

(continued)

Methyl Bromide

Females
Single Dosing: 20 ppm Sampling Time: 6 h
Spreads
| Examined Number of Observed Aberraticns per Spread
Animal | Slide Spreads Vernier
Number | Number Per Per Without Chromatid Chromosome Key
Animal | Slide Aberrations Miscellaneous
Gap BwPF|Bw/oPF Gap BwF|BwoF
199 202/3 50 21 21
202/1 25 25
202/4 4 4
196 286/3 50 25 22 1 L1.6 x 112.9
1 1.3 x 94.3
[ P§1r Chromosome 8.0 x 96.4
Minutes
286/2 25 24 1 8.6 x 87.4
200 220/4 50 25 25 :
22072 25 25

sl



APPENDIX TABLE CA-T% (continued)

Methyl Bromide

Females
Single Dosing: 70 ppm , Sampling Time: 6 h
‘ gi;ﬁigzd Number of Observed Aberrations per Spread
Animal | slide Spreads Vernier
Number | Number Per Per AbWithm'lt Chromatid Chromosome . Key
Animal | Slide errations Miscellaneous
Gap Bw F|lBwWoOT Gap BwFPF|BwoOPF
227 233/3 50 25 25
233/4 25 24 1 i2.1 x 97.9
221 194/4 50 25 23 1 10.6 x 95.0
1 10.0 x 103.1
19472 25 24 1 ‘ 14.0 x  94.0
229 287/2 50 17 16 30.5% x 92.1
287/5 25 24 1 6.3 x 114.9
287/4 8 8 .
230 171/1 50 25 23 _ 1 ' 14.9 = 91.1
1 12.2 = 94.2
171/3 25 24 1 19 x 90.2
223 307/3 7 2 2
307/4 2 2
307/t 1 1
307/2 2 2
307/5 0 0
228 191/5 50 25 24 1 13.7 x 101.0
191/3 25 25
225 320/2 50 25 25
320/5 25 25
224 305/4 50 25 24 1 10.9 x 68.9
305/1 25 24 1 8.7 x B83.1




APFENDIX TABLE CaA-F6

{continued)

Methyl Bromide

Females

Single Dosing: 70 ppm Sampling Time: 6 h
Spreads s
| Examined Number of Observed Aberrations per Spread
Animal } Slide Spreads Vernier
Number | Number P P Without Chromatid Chromosome Key
Aﬂi;al Sl?ﬁe Aberrations Miscellaneocus
Gap BwF]BwoeF Gap BwF}Bw/oF
226 239/3 36 6 5 1 12,9 x 95.0
239/1 23 23
239/5 0 0
239/4 0
239/2 7 7
222 282/2 50 22 21 1 9.9 x 99.8
282/3 25 24 1 11.8 x 90.0
282/1 3 3




Single Dosing:

Ethyl methanesulphonate, 250 mg/kg

APPENDIX TABLE CA-F6 {(continued)

Methyl Bromide

Females

Sampling Time: 6 h

gi;;?izd Number of Cbserved Aberrations per Spread
Animal | Slide Spreads Vernier
Number [ Number | , Por Without Chromatid Chromosome ) Key
Animal | Slide | APerrations Miscellaneous
Gap BwPF|]Bw/oF Gap BwF|Bw/oTF
255 195/3 8 5 5
195/4 0 0
185/1 1 1
185/5 0 0
18572 2 2
259 304/3 50 25 23 1 7.8 x  95.0
1 1.9 x 101.9
304 /2 25 24 1 4.5 x 103.0
260 240/1 o] 0 0
250/2 0 0
240/3 0 Q
240/4 0 0
240/5 0 0
258 308/1 0 0 0
308/2 0 0
308/3 0 0
308/4 0 0
308/5 0 0
251 241/1 50 25 24 1 10.9 x  94.9
241/2 25 22 1 Exchange 3.2 x 95.3
1 1 po0.8 x 93.1
1 0.8 x 91.5

¢4l



Single Dosing:

APPENDIX TABLE CA-F6 (continued)

Methyl Bromide

Ethyl methanesulphonate, 250 mg/kg

Females

Sampling Time: 6 h

gi;ﬁzgzd Number of Observed Aberrations per Spread
Animal | slide Spreads Vernier
Number | Number Per Per Withogt Chromatid Chromosome ) Rey
Animal | slide Aberrations Miscellaneous
v Gap Bw F|Rw/oOPF Gap BwP|Bw/oF
256 174/1 50 5 24 1 1 12.9 x 97.2
174/4 25 22 1 14.0 x 99,2
1 14.1 x 97.5
1 13.8 x 97.2
252 165/3 50 25 23 1 1z2.3 x 91.0
1 11.7 x 90.5
165/4 25 23 1 11.9 x 106.8
1 10.2 x 95.4
257 208/3 50 25 23 1 v 10.2 x 102.8
1 9.8 x 98.8
208/1 25 23 1 10.8 x 110.6
1 10.0 x 109.2
253 257/5 50 15 14 1 13.1 x 92.4
257/1 4 3 34.9 x 124.0
257/2 14 11 1 10.5 x 94.4
7.6 x 95.2
1 0.6 x 86.6
257/3 9 8 1 16.1 x B86.0
257/4 8 8

1741



Single Dosing:

Ethyl methanesulphonate, 250 mg/kg

APPENDIX TABLE CA-F6&

(continued)

Methyl Bromide

Females

Sampling Time: 6 h

E:E;;?g:d Number of Observed Aberrations per Spread
Animal | 5lide Spreads Vernier
Number | Number Per Per Without Chromatid Chromosome Key
animal | siide Aberrations Miscellaneous
Gap BwPF|Bw/oF Gap BwPF|BWwWoF

254 248/1 50 25 21 1 11.2 x 117.9
1 10.5 x 99.3
1 10.5 x 91.7
1 10.5 x 8%.1
248/2 25 22 1 10.9 x 96.1
1 10.8 x 118.9
1 10.1 x  95.2

asl



APPENDIX TABLE CA-F24

Methyl Bromide

Cytogenetic Analysis of Rat Bone Marrow Cells

Chromatid/Chromosomal Aberrations Scored

Females
Single Dosing: Air Control (0 ppm) Sempling Time: 24 h
giiﬁiﬁ:d Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number per per Without Chromatid Chromosone i Key
animal | slide | Aoerrations Miscellaneous
Gap BwF]Bw/ioF Gap BwF|Bw/oF
178 317/1 50 25 25
317/2 25 25
171 306/2 50 25 25
306/5 25 25
172 207/1 50 25 25
207/2 25 25
179 234/5 50 25 25
234/4 25 24 1 31.3 x  73.8
174 224/2 50 19 18 1 1 35.1 x 99.8
22474 25 24 1 36.8 x V7.7
224/5 6 5 1 34.4 x« 83,7
175 313/1 50 25 25
313/4 25 25
180 263/2 50 25 24 1 32.7 x 90.0
263/3 25 25
176 242/3 50 25 25
242/1 25 25
173 236/1 50 25 23 1 14,0 x 116.3
1 15.0 x 116.5
236/2 25 25
177 205/3 50 25 24 1 17.8 x 115.4
205/5 25 23 1 20.2 x 118.2
1 26.3 x 113.5

951



APPENDIX TABLE CA-r24 {continued)

Methyl Bromide

Females

Single Dosing: 70 ppm Sampling Time: 24 h
gi;ﬁ?izd Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number | 5. Per Without Chromatid Chromosome Key
Animal | Slide Aberrations Miscellaneous
Gap BwTPF|Bw/oF Gap Bw? F|BwoOF
235 175/3 50 25 25
175/5 25 24 1 30.4 x 71.2
238 281/2 50 25 24 30.4 x 70.4
281/3 25 25
237 173/2 50 25 24 1 34.6 x  75.7
173/4 25 25
234 187/4 50 25 25
187/5 25 24 2 37.4 x  99.6
240 256/3 50 25 25
256/4 25 23 1 33.7 % 75.1
236 178/3 50 25 25 1 36.2 x 102.3
178/5 25 25
239 221/2 50 25 25
221/4 25 25
233 210/4 50 25 25
210/1 25 25
232 21¢9/2 50 25 25
219/1 25 24 1 Chromatid Fragment|20.0 x 117.5
231 198/4 50 | 25 25
198/2 25 24 1 41.5 x 114.6

48l



APPENDIX TABLE CA~F24 (continued)

Methyl Bromide

Females

Single Dosing: Ethyl methanesulphonate, 250 mg/kg Sampling Time: 24 h
gp?eéds Observed Aberrations per Spread
xamined Number of
Animal | Slide Spreads Vernier
Number | Number |, . Par Without Chromatid Chromosome ] Key
Animal | Slide Aberrations Miscellaneous
Gap Bw F|Bw/oF Gap BwPF|BwoTPF

263 225/4 50 25 13 1 32.8 x 69.8
1 Multiple Aberration 32.7 x 73.8
1 32.5 x 77.0
1 Multiple Aberration 32.4 x 77.1
1 1 33.0 x 79.5
1 1 33.1 x 79.7
1 1 2 33.1 x 79.9
3 32.7 x 81.0
1 1 33.1 x 94.0
1 Multiple Aberratiory 33.5 x 95.5
1 1 35.7 x  93.7
1 34.6 ¥ 68.2
225/5 25 12 1 35.7 x 71.1
1 Multiple Aberratio4 35.5 x 71.2
1 35.7 x 77.1
2 1 1 35.8 x 80.4
3 35.0 x 98.7
1 35.1 x 102.6
1 36.8 x 100.1
1 36.7 x 99.2
1 37.2 x  97.5
1 Multiple Aberration] 36.6 x 80.0
1 Multiple Aberration) 36.3 x 78.5
1 Multiple Aberrationfy 38.9 x 82.5
2 38.7 x 99.9
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Single Dosing:

Ethyl methanesulphonate, 250 mg/kg

APPENDIX TABLE CA-F24 (continued)

Methy} Bromide

Females

Sampling Time: 24 h

gg;:gg:d Number of Observed Aberrations per Spread
animal | Slide Spreads Vernier
Numbey | Number Per Per Withogt Chromatid Chromosome ) Key
Animal } s1ide Aberrations Miscellaneous
Gap BwF|Bw/oF Gap BwF|BwhoTF
261 271/2 50 25 15 1 34.5 x 72.3
1 34.6 x 74,9
1 2 34.1 % 77.6
1 33.9 x 80.0
1 36.6 x 95.3
1 1 36.6 x 72.5
1 2 36.4 x T70.2
2 38.6 x 70.6
1 Multiple Aberratior 40.7 x 96.7
1 Multiple Aberration 40.6 x 95.3
271/3 25 16 1 35.8 x 74.4
1 36.1 = 95.5
1 35.3 x 97.5
2 35.5 x 98.8
1 Multiple Aberration 37.7 x 101.7
3 37.5 x 98.7
1 3 37.7 x 95.1
1 37.9 x  74.3
5 38.0 x  71.4

Bal



APPENDIX TABLE CA-F24 (continued)

Methyl Bromide

Females

Single Dosing: Ethyl methanesulphonatel, 250 mg/kg Sampling Time: 24 h
gi;ﬁ?gzd Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Per Per Withot}t Chromatid Chromoscme Key
Animal | slide Aberrations Miscellaneous
Gap BwF|BwoOF Gap BwF|Bw/oF
268 255/2 50 25 19 1 35.2 x 70.8
2 35.0 x  99.2
2 35.2 x 102.0
1 1 2 37.2 x  88.0
1 Multiple Aberrationy 37.3 x 87.5
1 3 39.1 = 71.3
255/3 25 14 33,2 x 72.6
32,8 x 73.4
1 33.0 x 93.6
1 1 33.2 x 100.°
1 34.9 % 95.2
1 34.9 x 94.2
1 1 34.7 x  79.0
I Multiple Aberratiom 34.7 x 78.3
1 1 34.5 x 74.8
L Multiple Aberrationl 37.3 x 73.5
i Multiple Aberration]37.3 x 76.3
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Single Dosing:

Ethyl methanesulphonate, 250 mg/kg

APPENDIX TABLE CA-F24

{cont inued)

Methyl Bromide

Females

Sanpling Time: 24 h

gz;}‘:ig:d Number of Observed Aberrations per Spread
Animal | 5lide Spreads Vernier
Number | Number Without Chreomatid Chromoscme Key
Per Per b s ;
Animal | Siide errations Miscellaneous
Gap BwF|]BwoPF Gap BwF|BWoOF
269 309/1 50 25 18 1 2 37.0 x 78,7
1 39.9 x 74.8
1 40.1 x 74.0
1 42,0 x 77.3
1 2 42.3 x 99.3
1 42.2 x 100.2
2 42.2 x 107.2
309/5 25 18 2 30.0 ¥ 74.1
1 32.5 x 70.5
1 Multiple Aberratior 34.7 x 76.7
1 34.5 = 92.8
1 36.7 x 87.2
3 1 37.0 x 78.4
1 37.6 x 671.3

L9l



Single Dosing:

Ethyl methanesulphonate, 250 mg/kg

APPENDIX TABLE CA~F24 ({(continued)

Methyl Bromide

Females

Sampling Time: 24 h

giz;ig:d Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number { Number Per Per Withogt Chromatid Chromesome Key
Animal ] Slide Aberrations Miscellaneous
Gap BwFPF]Bw/oF Gap BwWFEF|BworPF
267 249/1 50 25 20 2 33.2 x 76.5
2 33.4 x 91.4
5 34.9 x 9897.3
2 1 35.0 x 96.7
2 34,9 x 82,1
243/3 25 18 1 32.7 x 103.4
4 1 34.8 x 98.8
1 34.9 x 78.9
2 34.83 x 73.5
1 38.7 x V7.8
1 36.2 ® 101.9
. 1 38.3 x 104.1
262 229/1 50 25 17 1 33.3 x 81.1
1 1 33.4 x 82.3
1 Multiple Aberraticnf 33.4 x 101.4
4 33.1 x 102.1
5 35.5 x 95.1
I Multiple Aberration] 35.4 x 80.8
1 36.2 x 72.3
I 3 3 36.4 x  74.8




APPENDIX TABLE CA-F24 (continued)

Methyl Bromide

Females

Single Dosing: Ethyl methanesulphonate, 250 mg/kg 3 Sampling Time: 24 h
! gi;‘:?izd Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Per per Without Chromatid Chromoscme Key
Animal | 8lide Aberrations Miscellaneous
Gap BwF|Bw/foF Gap BwF|Bw/oF
262 22%9/4 25 16 1 31.4 x 71.4
1 Multiple Aberration3l.4 x 76.9
1 32.5 x 95.5
33.7 x 93.6
1 Multiple Aberrationf33.1 x 81.8
1 33.0 x 79.8
2 1 33.2 x 74.4
1 2 35.7 x 71.3
1 1 34.8 x  92.7
266 196/3 50 25 19 2 11.6 = 115.5
1 20.6 x 115.4
i 22.7 x 115.5
4 23.4 x 115.8
5 1 28.8 x 115.7
1 33.1 x 116.3
196/1 . 25 18 1 ghromogemal 16.2 % 116.2
1 Multiple Aberration16.5 x 116.3
1 17.3 x 116.4
1 phrgpegemal 20.1 x 116.2
1 24.3 x 116.5
2 36.5 x 116.4
1 40.1 x llﬁﬂ




Single Dosing:

Ethyl methanesulphonate, 250 mg/kg

APPENDIX TABLE CA-F24 (continued)

Methyl Bromide

Females

sampling Time: 24 h

gi:ﬁ?g:d Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Per Per Without Chromatid Chromosome . Key =
Animal | Slide Aberrations Miscellaneous
Gap BwF|]BwoF Gap BWF|BwocF
270 251/3 50 25 17 7 14.3 x :14.8
1 14.8 x 114.7
2 [ 16.5 x 115.1
2 37.4 x 115.3
1 39.6 x 116.0
1 43.2 x 117.0
1 40.4 x 114.3
Multiple Aberration16.9 x 114.9
251/5 25 16 1 5 16.7 x 118.0G
Multiple Aberration17.6 x 118.2
1 1 20.6 x 118.3
Multiple Aberrationf25.1 x 117.8
Multiple Aberrationf46.5 x 118.1
1 46.3 x 116.2
1 45,3 x 116.2
' Multiple Aberration43.6 % 116.4
1 4 36.4 x 117.1
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Single Dosing:

Ethyl methanesulphonate, 250 mg/kg

APPENDIX TABLE CA-F24 (continued)

Methyl Bromide

Females

Sampling Time: 24 h
gii;?g:d Number of Observed Aberrations per Spread
Animal } Slide Spreads Vernier
Number { Number Per Per Withogt Chromatid Chromosome Key ~
Animal | slide Aperrations Miscellaneous
Gap BwF|Bw/oF Gap BwF|Bw/oF

265 184/1 50 25 16 1 B.0 x 116.7
1 8.6 x 116.8
1 1 2 Chromatid Fragments 8.8 x 116.8
1 22.7 x 117.3
1 28.0 x 117.3
1 1 Chromatid Fragment |29.4 x 116.8
7 30.3 x 117.1
1 35.0 x 117.1
1 30.0 x 114.7
1 Multiple Aberration27.4 x 114.1
184/4 25 16 1 4 8.5 x 116.7
1 12.3 x 117.1
1 16.9 x 118.0
1 2 1 Ring Chromosomal 19.2 x 117.8
1 3 45.9 x 115.0
' 1 Chromatid Fragment [43.4 x 115.2
1 2 42.5 x 115.0
1 Multiple Aberratiod 40.5 x 114.7
1 1 Chromatid Fragment}39.2 x 114.5

991



Single Dosing:

APPENDTIX TABLE CA-F24 ({(continued)

Methyl Bromide

Ethyl methanesulphonate, 250 mg/kg

Females

Sampling Time: 24 h
giiﬁ?ﬁia Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number { Number Per Per WithO\:'lt Chromatid Chroemoscme . Rey
animal | s1ige Aberrations Miscellaneous
Gap BwFEF|lBw/oPF Gap BwFEF|BwoOF

264 290/2 50 25 15 2 1 1 18.6 x 117.0
1 Chromatid Fragment{l19.l x 117.3
1 2 20.4 x 117.0
1 3 20.9 x 117.3
2 19 21.2 x 117.3
2 22.0 x 117.6
1 22,2 x 117.6
1 1 24,0 x 114.0
1 Multiple Aberrationf24.0 x 114.7
3 T25.1 x 115.2
290/1 25 11 5 13.5 x 115.9
1 Myltiple Aberrationf14.1 x 115.7
2 15,0 % 115.6
2 5 15,6 x 116.0
2 15.6 x 116.0
L 1 16.4 x 116.3
l 1 5 1 17.3 x 117.2
1 3 17.5 x 117.86
3 18.6 x 117.0
1 Multiple Aberratior 20.6 x 114.8
1 1 20.6 x 115.2
1 Multiple Aberrationd 21.8 x 115.2
1 22.0 x 115.6
i 23.4 x 116.4
R

99



Single Dosing:

ATPPENDIX TABLE CA-F48

Methyl Bromide

Cytogenetic Analysis of Rat Bone Marrow Cells
Chromatid/Chromosomal Aberrations Scored

Air Control (0 ppm)

Females

Sampling Time: 48 h

gg;ﬁ?g:d Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number { .. Per Without Chromatid Chromosome ] Key
animal | slide Aberrations Miscellaneous
Gap BwF|B w/oPF Gap BwF|Bw/oTF
182 266/1-5 0 0 0
186 166/1 50 25 25 1 36.4 x 103.0
166/2 25 25
183 167/1 50 25 25
167/3 25 25
189 292/1 50 25 24 1 15.3 x 93.7
292/2 25 25
185 279/1 50 25 25
279/2 25 25
187 18G/2 50 25 25
180/3 25 24 1 13.1 x 68.2
190 189/4 50 25 25
189/1 25 25
181 168/4 50 25 25
168/1 25 24 1 10.3 x 98.9
184 23272 50 25 25
232/4 25 25
188 265/2 50 25 25
265/3 25 23 1 11.7 x 106.1
L,i,lj 1 35 5 x 115.7

291



Single Dosing: 20 ppm

APPENDIX TABLE CA-F48 (continued)

Methyl Bromide

Females

Sampling Time: 48 h

gi;iigzd Number of Chserved Aberrations per Spread
Animal | Slide Spreads Vernier
Number { Number Per Per Withov.':.t Chromatid Chromosome . Key
: ; Aberrations Miscellaneous
Animal | Slide Gap BwFlBwWoF| Gap | BwWF|EBE w/oF
217 272/1 50 25 25
272/3 25 25
216 254/1 50 25 25
254/2 25 25
220 291/1 50 25 25
291/2 25 25
218 226/1 50 25 25
226/2 25 25
214 177/2 50 25 25
177/4 25 25
213 316/3 50 25 25
316/4 25 24 1 14.4 x 3%8.1
215 26471 50 25 25
264/2 25 25
212 277/1 50 25 23 2 12.8 x 102.4
1 13.8 x 112.0
277/5 25 24 1 13.4 x 101.6
219 183/4 50 25 22 1 5.5 x 114.6
13 5.7 x 114.9
1 5.8 x 114.9
183/5 25 25
211 190/2 50 25 25
190/3 25 25 o |

g3l



APPENDIX TABLE CA-F48

{continued}

Methyl Bromide

Females

Single Dosing: 70 ppm Sampling Time: 48 h
. Ziﬁifﬁgd Number of Observed Aberrations per Spread
Animal | slide Spreads Vernier
Number | Number | ... Per Without Chromatid Chromosome ) Key
Animal | slide Aberrations Miscellaneous
Gap BwF]RBRw/OPF Gap BwF]|BwoOoF
242 302/1 50 25 25
302/2 25 25
249 280/1 50 25 25
280/2 25 25
241 250/2 50 25 24 1 34.9 x 100.7
250/5 25 24 1 32.5 x 111.5
243 161/2 50 25 25
161/3 25 24 1 94,2 x 21.4
247 203/1 50 25 23 1 21.3 x 98,0
1 18.5 x 97.6
203/2 25 22 1 31.4 x 99.7
1 1 34.1 x 99.9
1 34.5 x 96.0
245 227/4 50 25 24 1 29.5 x 89.5
227/5 25 24 1 19,0 x 99,0
244 273/3 50 25 24 1 27.4 % 94.1
273/2 25 25
248 267/3 50 25 23 1 13.6 % 63.5
1 15.0 % 63.9
267/2 25 25
246 223/2 50 25 25
223/3 25 23 1 17.0 % 99.9
2 12,3 x 100,1
250 318/1 50 25 23
318/2 25 25
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APPENDIX TABLE CA-F48 {continued)

Methyl Bromide

Females

Single Dosing: Ethyl wethanesulphonate, 250 mo/kg Sampling Time: 48 h
. gf{';ﬁ‘zg:’d Number of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Per Per Withct}t Chromatid Chromosome ) Key
Animal | Slide Aberrations Miscellaneous
Gap BwF|Bw/cPF Gap BwF|Bw/oF
276 235/1 50 25 25
235/4 25 24 1 39.1 x 95.0
272 209/3 50 25 23 1 32.8 x 114.7
1 29.8 % 113.8
209/2 25 23 1 29.2 x 99.7
;3 32.8 x  95.1
280 188/5 50 25 Z24 1 39.4 x 99.9
188/4 25 25
273 276/3 50 25 25
276/2 25 25
271 31%/1 50 25 25
319/3 25 24 1 24.5 x 102.7
278 268/1 50 25 25
268/2 25 22 1 34.5 x 112.0
1 32.9 x 111.46
1 30.1 x 10%.1
279 193/1 50 25 23 1 38.8 x 107.6
1 34.1 x 105.5
193/3 25 25
275 214/2 50 25 23 1 42.5 x 106.6
1 41.9 x 106.5
214/3 25 24 1 44.0 x 105.3

ull



Single Dosing:

Ethyl methanesulphonate, 250 mg/kg

APPENDIX TABLE CA-~F48

{continued)

Methyl Bromide

Females

Sampling Time: 48 h

Spreads ;
Examined Numbor of Observed Aberrations per Spread
Animal | Slide Spreads Vernier
Number | Number Par Per Without Chromatid Chromoscme Key
Animal Slide Aberrations Miscellancous
Gap | BwF|BwWw/oF| Gap |BwWF|BWwWOF
277 261/2 50 25 24 1 13.4 x 94.8
261/4 25 24 1 16.9 x 97.4
274 259/3 50 25 25
259/4 25 24 1 18.9 x 108.1

L1



Multiple Dosing:

Air Control (0 ppm)

Dominant Lethal Assessment

APPENDIX TABLE DL

Methyl Bromide

ook | Male No. 361 362 363 364 365 366 367 368 369 370

No. Female vpo2l a2y a2 1) o2 1 o2} 1] 2] 1) 2 1t o2l 1] 2} 1] o |Total

Corpora lutea | 15| o) 15] 13] 13] 13] 13] 12) 1] aafaa [zx | o] o5} 7] o] o215 |11 | 187

Total Implants |15 0] 15| o} 8] r11{ 13{ 12| 12} 12{14 |12 | o ol |10}{ o] of 4 |11 } 172

1 Live Implants 15 0415 4 44 11| 13| 11} 11] 10714 |11 0 0118 9 0 0 2|11 159

Early Deaths o} ol of 2| 3] o o}y 1] 11 20| ol ol of of 1y o] ol of 0 10

Late Deaths o} of ol of 1| o of of of 0ol oio|l ol olo;yo}lo} 2]o0 3

Corpora lutea {12 2315 13| 13| 15} 14 20! of 12211 {11 |18 |14 15 {213 |16 |20] o0 |13 | 257

 fotal Tmplants | 13 ] 14| 15} 14} 13} 15{ 12| 14| o] 1312 13 116 |12 114 |13 }17 [15] o t13 | 246

2 Live Tmplants 71134147 13y 134 10} 11| 12 0 8{12 |13 [15 (12 12 {13 |15 |15 0 {11 219

Early Deaths 2 0 1 1 0 5 0 1 0 31 0 0 1 0 2 0 2 0 0 2 20

Late Deaths 4 1 1] ] 0 s} 1 1 o] al 0 [} 0 o] o] 4] 0 [¢] ¢] 4] 7

Corpora lutea 2011 13] 11§ 14| 14 13| 14} 11| 16| 9 [14 |12 [13 {13 (12 115 {16 {13 [13 | 243

Total Implants | O 16 14| 13] 147 11 13} 15] 11} 1611 }17 |12 j13 J13 j11 j13 J10 ba1s |13 | 251

3 Live Implants ot15| 13] 10y 13| 3| 12| 15} 11] 1% Y5 \yg taz 133 fao {13 {10 (14 |10 | 228

Early Deaths ¢y 1} 1| of 1y 2| 1f ol o] o o olofoj1]lalof1]2 12

Late Deaths of o of 3| of &3 of of of of 4 cjfojotololoflo]o 13

Corpera lutea 9112 11}f 13 61 17| 12 &7 15] 15f 0 112 (12 11 0 t12 t12 j11 0 j17 205

Total Implants | 12{ 14 12| 12| S| 19] 12! 14] 16! 18] 0 {12 12 |22 | 0 |12 |14 |11 ] 0 {27 | 224

4 Live Implants | 12| 14{ 11| 12| 2| 14| 12| of 15§y 17| 0 |12 |12 {12 | 0 |10 | 9 |11 | O |12 | 187

Early Deaths 0 0 1 0 2 5 0} 10 1 11 0 0 o] ol 0 2 5 ¢ ol 5 32

Late Deaths of o of of xf o}l of 4/ of ojoj{ ocfjojoe|olololol|lo]oeo 5

Corpora lutea 11 1 10¢ 104 12 O 134t 16 15( 12] 1214 |14 {14 |14 |12 j14 |13 3 111 {13 233

Total Implants |12 11} 11{ 12| Of 13( 1o{ 15( 12| 12|16 [13 {13 {14 {12 (14 {14 | 3 {13 l12 | 232

5 Live Implants 11} 9| 9. 8] of 12) 9] 13} 131) 1115 {12 |22 114 | 0 J14 }14 | 0 1313 liz 20

Early Deaths 0 0 2 0] 0 1 0 2 0 ol o 0 o] o] 0 0 0 1 0 0 6

. Late Deaths 1] 2] 0, 4t 0] o] v} ov 1] vfryrjoloha2alololz2lo o 26

44



Multiple Dosing:

Air Contrcl (0 ppm)

APPENDIX TABLE DL

Methyl Bromide

{continued)

P

week | Male No. 361 362 363 364 365 366 367 368 369 370
No. Female 1| o2l v o2l o 2¢ 1] 2| 1| 2 2l 2f 1| 2| 1] 2| 1] 2| 1| 2|7Totel
Corpora lutea |13 |14 |14 8| 141522 f22| 2! 11|13} 13] 14| 13| 127 15| 2| 15| 19| 15| 246
Total Implants |14 |12 |13 71 15|15 13712 o] 1| 10| 12| 15( 11| 13| 15 0] 12] 21 14 235
b Live Implants 9111 |13 615 8l12112( aof10f10f 12} 129 11| 134{ 18} 0O 3] 16| 14 202
Early Deaths 20 0l of 1| of 3| 1} o o 1|l of of 1| of of o of 4 2 0 15
Late Deaths 3] r] o] o o 4] ol o] o] o of o] 2 of of of o] 5| 3[ o 18
Corpora lutea |34 |15 3115 Of 17 14} 20| 19] 13| 14 5] 11} 15| 12| 14) 14| 10| 13| 13 251
Total Implants j14 | 6| of 15| of12] 13| 15| 14| 12 12| 8{ 13| 12| 12 16| 15| 10| 15} 15! 230
7 Live Tmplants {13 ] 5| of 14 o0} 12| 6| 15] 14| 12 13| 8] 13| 12| 11| 16} 14| 10] 15 15| 218
Early Deaths ol of of 2} ol o 2| of of o} oy oy o o)y 1} o] 1] ol o] o 5
Late Deaths 1] 1| of ol ol o s| o] of o] o]l of ol of ol o] o o of o 7
Corpora lutea |16 | 12|14} 14] o 14|14} 15 17| 7| 14! 14{ 16| 9| 12| 11| 14| 11 18] 8| 250
Total Tmplants |14} 14|12} 11l of1ay 12} 10l 16} 1y} 14} 14y 17| of 4] 11) 20} 12} 37| 2| 225
8 Live Implants |11 [ 14| 12f 9| oj12] 12|10} 16 10| 13| 13| 14| O 14{ 11} 0| 11| 15{ 0O 207
Early Deaths 3| of of 1| of o} o] o] of 1 o] 1] 2| of o] of of of 2 2 12
Late Deaths ol ol oy 1l of 2| of of of of 3} o} 1] of of of of | o} o 6
Corpora lutea |13 12| 2| 16| 12{ 14| 13| 33! 1a| 14f 15] 16} 13{ 10} 121 15{ 18| 13) 12} 12| 253
Total Implants | o 111 5| 16) 13| 14| 12| 12| 1af 23] 16] 17) 21] 214 167 15| 14| 14| 23] 12! 257
9 Live Tmplants 9l 11) of 16| 127 14| 12| 11| 14| 8] 16| 15| 2| 11| 13 14| 14} 147 13| o 228
Early Deaths ol o 1| of 11 of ol 1| ol of ot 1l e ol 21 ol o} o] o} 1 13
Late Deaths o| of a| of of o) ofe| of 3| of 1| 3] of 1| 1| of of af 1 12
Corpora lutea 14) 14| 13| 14| 12] 13| 10] 17 0| 16| 14| 18| 14f 12| 14 23| 12| 11] 144 14 265
Total TImplants | 13 13{ 12] 14 13§ 13| 16| 12( of 17| 10| 23§ 13] 12 14| t2¢ 124 12} 13| 13| 247
10 Live Implants | 13] 11| 11| 14f 71 2| 15| 11} o) 17| 8| 13} 11| 4| 14| 12| 8 z1l 10 13| 204
Early Deaths 0 2 1 0 5 4 1 1 ] 0 1 0 2 7 0 1 4 1 2 0 32
Tate Deaths of of of o 1| 7| of e of of 1{ ol ol 1t ol af af ol 1| o 11

e/l



APPENDIX TABLE DL (continued)

Methyl Bromide

Multiple Dosing: 20 ppm
veer | Male No. 371 372 373 374 375 | 376 377 378 379 3eowI
No. 1 pemale vl o2y vl o2 x| o2 v 2] 1] o2f 1y 2zl sl 2| a1i oz} 1| 2t 1| z|7Tewsl
Corpora lutea 14 1151} 12 9 14} 16| 13 ol 12 0 0 o ! 0 0113 116 {14 6 0 {11 159
Total Implants 15 6 10 81 14{ 14| 17 0f 12 0] 0 o] Q [¢] 2 9 114 4 0 ]1l1 136
1 Live Implants {14 51 8] 3] 14} 1214} 0 9 0} 0 0l 0 0 0 7 14 4 0 j11 117
Early Deaths 1 1 2 5 0 4} 3 0 3 0 0 0 0 0 1 2 Q 0 0 0 18
Late Deaths 0 0 0 0 0 0 0 0 0 of o 0 a a 1 o] 4] 0 Q 0 1
Corpora lutea 12112 11 13 131 15 15| 13} 15[ 14| 0 14 -*113 g |16 G (14 114 (16 220
Total Implants 8|13 ) 12] 13} 13 15 12| 14 2| 141 0 j11 -%114 g |16 0 116 6 {11 190%
2 Live Implants 7122 f12) 13} 11|15 12)14) 2§ 10| 011 | -*l13 | o |16 | 0 {16 6 {11 | 182
Early Deaths 1 1 0 0 2 [s} ¢} ] 4] 11 0 0 =% 1 0 0 4] 4] g o] 6
Late Deaths 0 0 0 0] o] o] 0 0 0 3] 0 0 =% 0 o] 0 Q 0 9] 0 3
Corpora lutea |14 51154 13| 16| 12 11 7| 10 13{13 |16 15 }15 0 {12 | 0 |12 16 | O 215
Total Implants |12 5115113} 14} 11|12} o©1{ 13} 34{12 {15 }14 {15 § 0 {12 | 0 |12 j14 | o | 204
3 Live Implants 12 5115|131} 14 1] 12 O 23 14112 J15 114 115 | 9 )11 0 |11 14 0 180
EBarly Deaths 0 ol o 0 0 0 0f 0§ 0} 0} 1 0 olojota 0 1 0 0 2
Late Deaths 0 0 oy 0} 0710 1 0 0 0] 0 Q oclojo 1 0 0 0 ] 12
Corpora lutea 15117 [18[ 15| 43| 12| 12|12} 5S¢ 12{13 {12 {13 {14 {12 {13 (11 (15 |13 (13 | 260
Total Tmplants {16 |15 |14 13|14 12] 12} 14 of 13|14 |12 13 {12 j11 |14 |11 [14 |14 | 8 | 246
4 Live Implants j14 {13 13| 13|13} 11| 12] 14 o ~413 {12 13 t1z |11 |12 8 |10 6 8 | 213
Early Deaths 2Vt 2 1y 0 2rf 1) of oy of 1j1 {0 (oo |0 {22112 /16¢ 16
Late Deaths o] 9y 0y of o o] ol oy of 7j0 {0 |0 jo0o |0 o }l1 {3 |6 {-¢x| 17
Corpora lutea (12 {13 {13} 13 {1214 91121310 14 {15 11 |13 0 11 15 |11 [xr {3 235
Total Implants {12 12 |13 {11 |12 |14 j10 |13 |15 9116 (14 11 14 0 [11 106 p4 (11 po |232
5 Live Implants |11 }12 }12 |11 |12 {14 {1012} 14} 7145 |13 1 [13 0 1 8 3 11 9 | 219
Early Deaths ] 0 1 o} ] 01 0 1 1 211 1 0 1 0 0 2 |1 Q 0 11
Late Deaths 1/ o0joio0jofl ool of 0] 0ja o (o o joifofo jo o |1 2

il



APPENDIX TABLE DL {continued)

Methyl Bromide

Multiple Dosing: 20 ppm
e
Week | Male Na. 371 372 373 374 375 376 377 378 379 380
No. Female 1}z 1—[_ 20 1) 2] 1) 2y 14 z] 1] 2| 1] 2 1T 2| 1t 2] 1] 2 |Teral
Corpora lutea |13 |16 |14 |11 15 1211} 1af1s |10 11| 13] 14¢ 165 13[ 15 0] 12| 11| 246
Total Implants (16 |15 |13 )13 ) 14|12 12|14 |22 |16} 23 31| 13| 14 16| 14} 15| 0] 13| 11| 252
b Live Implants }13 |12 {12101 13 8 13f12}f15{ 10| B8f 11! 10} 16) 3§ 13| 0] 133 8} 207
Farly Deaths 1 3 1 1 b 3 1 0 0 1 1 3 1 4 Q 5 2 Q 0 3 31
Late Deaths zyp o} o) o] ol v| 3| 1] o] ol of of 1| o o e} of o]l o] o 14
Corpora lutea |12 {1l {10 |11 ) 13|14 |21 |13 3frof12| 11| *|2r2} 12|11 ol 10| 8} 13| 197
Total Implants 114 J11 §10 1413|1424 22) ofr2]| 12|16 *|23}11|20} 0] 10} 10|11 | 207
7 Live Implants J13 )10 10} 1421 ) 1323 22] o) o r2| 23] #»{ 21| 21|20] ofz20[ 9|21 { 191
BEarly Deaths 1 1 0 0 0] 0 1 1 0 2 0 3 * 2 0 0 0 0 0 4] 11
Late Deaths o} ol ol o} 2} vy o o}l o} 1y ol o *| o} 0 of o 0o} | © 5
Corpora lutea |17 |19 }12]14} 14| 12| 0| 16] 13| 4] 10| 1411 15[ 12]12( 1015|1314 | 247
PTotal Implants (17 § 19§12 | 19113413 {12312 14) 0] 11) 33} 12] 16|12} 13| 10} 13| 24} 14 ] 259
8 Live Implants |16 |19 |[12] 14713 12 ot14]| ol1r]|r2{12f{14j12412| of12} 13|14} 212
Early Deaths ol ol of 3] o of20] of of o] of of ol of of of z{ 1} 1| © 16
Late Deaths 1 0 0 2 0 1 12 0 0 0 1 0 2 0 1 9 ] 0 0 31
Corpora lutea [13 f15 |11 )10 (13|11} *| @¢f14]10{z10f 33|11 {119 {1310 |10/ 13|14 | 220
Total Implants |32 |13 |11 |12 |14 12 *1oof13f1ol1of 131111 f1s{14f10]123]13](13 220
9 Live Implants 11 |12 J11 | 11|13 0 *1 o012 ] 711111 6|15 0 g]11 |13 (13 175
Early Deaths 1l 6} o] 1 1) ¢ *1 o) ot oa ol 1 0] 0] 0] 0o} 1 1 0| o 16
Late Deaths 11 o}l ofl of ol 3l *f o! 1t o} 3 1t of 5y of14f o} 1] of o 29
Corpora lutea |33 {11 15112 |13trzf1ifas{13y oj11)13) 912 )11 )213j26)12]|14 |16 | 244
Total Implants ty3 [11 14| 11 {1421 (2315 14 oli12f11trz)ralazlisgis g]18 s 246
10 Live Implants 13| ¢ |12 of13]11 121414 o|12)] 2| 611 | 2]32|215| 9y18 {13 190
Early Deaths of vl of 9} 1} of 1| 1 ol of of &/ 1 a|l o) 3{ o o o] 2 25
Late Deaths olaol 11 2] o)l ol ol ol of of of 3] 5! ofao] o] o] ol 0ol o] =
* Missing value inconsistent result record

sl



APPENDIX TABLE DL (continued)

Methyl Bromide

Multiple Dosing: 70 ppm
woey | Male No. 381 382 383 384 385 386 387 388 389 390
No. ) pemale ppo2f el o2l xypo2b v o2 ol 2| 2 o2t 1| o2} 1] 2| 1] 2 1| 2| Total
8 Corpora lutea 15| 14 0 12| 12| 14 0f 12§ 19 0f16 J 13713 G114 16 0/ 12} 12| 16 218
Total Implants { 13| 22| Oy 13/ 11| 8. 0/ 8 9 0 15]15}13f o) 14)212] o0} 14} 11] 221 100
1 Live Implants | 12| 11| o0; 13} 8 27 of 74 8 015715} 13} of{14f11| o0}14]20]211] 174
Early Deaths 1) 1) oy o 2 of of 1 1t o o of of of of 1] 0oj of 1! 1 9
Late Deaths o of of of 1 6| 9of of o o o o] ol of of of o o| o o 7
Corpora lutea § 20) 19| o} 17 13| 14] 14| 14} 17] 1410} oj15| 13} 14 )1af 18112 12)13 263
Total Implants { 16| 18| o0} 17| 12| 13 17} 13] 15) 14 11| ol1s|l12l1s|{1a]215) 812113 ]| 251
2 Live Tmplants | 11| 17| 0 14| 12| 12| 14} 13] 9 14 11| of15|12{14 [ 13{14{ 8 12|13 | 228
Early Deaths 8 1 0 3 0 1 3 ¢} 5 0 o© s} 1 [¢] 1 1 1 0 0 0 22
Late Deaths 0 0 0 0 o} 0 o] 0 1 ol 0 0 0 0 0 [ 0 0 0 0 1
Corpora Iutea { 12| 27 12f 12/ of r7{ 13| 25 & 12021)131 [15}12}10)233{14]| 012115} 214
Total Implants | 12| O} 12t 12/ o] 16} 13} 13} o 13313 )12 |asf1x |13 {15}12| alizt1s | zo9
3 Live Implants | 12| 0} 11} 12| o] o 13{ 13} o 13j12{12 14| 8lizf15l12| olar 24! 172
Early Deaths af o} 1 of of =2f of of of o 1] of r| 3{ x| ol ol of 11 1 23
Late Deaths ¢ 0 of 0 0p 14 0 0 0 0y O 0 0 0 0 0 0 0 0 0 14
Corpora lutea | 12 11| 11} 13| 13| 15{ 12 12{ 13 711 {12 3141512 {13 (10 (1514 (13 [ 247
Total Ymplants | 12§ 12| 11| 13} 13| 14| 13} 13} 12} él12t13}{ o5 l12{13[10|13( 6 (13| 235
4 Live Implants | 11{ o} 10| 12| 7| 12{ 13[ 13 12| of11{ 3| 4{13{ 90| 8 |12 5 l13] 177
Early Deaths 1| 8| 1f 1 2f ©of o6 o o 4 o! 2{ a4} 1}t o] 3io0o]1lo] o0 28
Late Deaths 0r 4} ol of 47 23 of o o 2] 1§ 8}y 1l 1) 3ajo] 21} 1] 0 30
Corpora lutea af 1413 9f 13( 12| 10{ 12| of 15/14 |11 J12 {13 | 8 |15 | 0 |12 {15 l15 | 220
Total Implants ol 147) 347 10} 13] 13| 12| 12 0 19113 {11 }14 )13 3115 0 |11 |13 [16 216
5 Live Implants of 13] 13! 10| 12] 9] 12| 9| oi 18}13 j11 {1ali1 | 3 {15 | o |11 {13 j14 | 202
Early Deaths of 1y 1; o 1} 1] of of of 1t ojo}lo}1jlolaelolo}ol]2 8
Late Deaths 0 o4 9o, o] of 3{ o 3] of ofojololrjojofojolo]o 7]

9.1



APPENDIX TABLE DL (continued}

Mcthyl Bromide

Multiple Dosing: 70 ppm

week | Male No. 381 382 383 384 385 386 387 388 389 390

No. Female v ozl vt 2l ol oz ool 2t oy o2 ol 2] b 2t | 2| 1t o2f 1y z2fTeral
Corpora lutea 0117 ] 14) 13 lzl1 13| 13 16 0| 13} 12] 12| 16| 16 0 9] 10} 10 7112 217
Total Implants | o0 {16 t13013i3st13f1zf2x| ofx2) 11} el 12f 24} of 12} 10; 127 0) 135 203

b Live Implants ofr1| ofl13t1s)13qrzlrx| ofz2y | x1t 12| 1ef of22fo0}l 11| 011} 178
Early Deaths ot 3| 8| ol o] © al o of o ¢ 3 0 0 0 0 0 o} o 2 16
Late Deaths 0 2 5 0 0 0 0 0 0] 0 0 0 1 0 0 0 0 1 0 0 9
Corpora lutea [17 |13 | 13| 13] 12|11 12) 11| 14 13| 14f 15] 12| 13| 15} 14 10] 3} 13| O} 238
Total Implants {17 [14 | 14] 13| 12|12 12) 12| 15 16| 15| 6| 12| 13f 10} 14| 11| 3| 13| 0O 233

7 Live Implants {15 (12| 6] 13} 9|12 {10 11| 14{ 15 15| 4] 212710 9| 13} 12| 3| 8| ©; 202
Early Deaths 2 1 2 0 3 1 0 0 1 1 0 0 0 0 1 1 0 0 0 0 13
Late Deaths 0 1] 6] 0] 0] o© 1| ol ol o] o 2| of 3] of o] o} 0f 5] 0 18
Corpara lutea ol 13| 1a] 14] 11| 16] 12| 14| 14| 24| O 16| 12| 15{ & 11| Of 13| 15| 13| 224
Total Implants | 0] 14| 151 16| r1{ 15| 13] 11| 14| 13| 0O} 16| 12| 14} 8| 13| O0f 131 15| 9| 222

8 Live Implants 0]101] 15 6 ot 151 12] 11] 13 8 O] 16 11} 14 7 ] o) 13] 13 8 190
Early Deaths ol 3f{ of ot 1! of 1f of 1} 30 o of yf ob o3 0} 0 0 2} 1 22
TLate Deaths ol 21 ol [ 2! ol of oy of 2| o o} of ol 1t 4 o] 0f O © 10
Corpora lutea 11413 13t a2t a3l w2 a9 az2loas) o144 12 12f 15| 13} 16§ 13f 13} 12} 14 14 256
Total Implants § 12 o{ 12! 13| 13l z29 10 111 13 ai 12 12| 131 13| 17 13§ 131 12¢{ 144 12 231

q Live Implants i2 0f 11| 13 7| 10 5 3] 11 0f 12) 12| 13] 12| 16| 12| 12} 11} 12 2 186
Early Deaths ol ol 1f o] of 1 2| s| 2| 2y of of of 1y 1| 1| 1 1| 2| 7 27
Late Deaths 0 0 0 0 6 1 3 3 0 2 0 0 o] 0 4] 0 o] 0 0 3 18
Corpora lutea 11 81 16, 11| 13] 15| 15 8 0f{ 3] 17| 11{ 12| 12| 12| 11} 13] 12} 17] 14 241
Total Implants | 11| 7] 14| 11| 15| 15( 15] o oOf 14§ 12| 3f 12| 14| 12| 10| 13| 12} 14 [ 13| 217

10 Live Implants ol 71 14 1af 12] 15| 14! of o] 14] 10| 3] 12| 14] 12| 10| 13] 5 14| 11| 200
Early Deaths 2 0 0 0 31 o 1 ] 0 0 2 0 0 0 0] © 0 7 0 2 17
Late Deaths 0 0 o [} 0 0 0 0 0 0 0 0 0 0 o] 0 0 0 0 0 0

Lé



Multiple Dpsing:

APPENDIX TABLE DL (continued)

Methyl Bromide

Ethyl methanesulphonate, 100 mg/kg

weor | Male No. 391 392 393 394 395 ( 396 397 398 399 400
Moo | pemale 12l a2 ) o2y 1l o2) 1] 21 1) 2 ' 1) 2 1) 2| 1} z| 1| =z|Teral
Corpora lutea 2 813 0 2} 15 0 41 10 2! 5 2 iu 0 2 15 1 12 7 119
Tetal Implants 3 5 8 0 Q) 15 a 5 4 1} 0 1 ]13 o] 0118 1113 8 0 92
1 Live Implants 3] vf 8y of of 8! a|l 2/ of ofo| 1| 9| o|l o0} 5] 1] 8o 52
Barly Deaths o] 4 0 0 0 7 0 3 4 17 0 0 4 0 0 8 o] 7 o] 4] 38
Late Deaths 0 0 0 0 .0 0 0 0 0 0] © Q o] 0 0 2 0 0 o] 0 2
Corpora lutea 3 5 2 o] 19| 13 1 0 0] 13|10 9 4 7 9 112 0 011 |17 135
Total Implants 1 ¢ 0 ¢ 0 i 0 0 O] 13 0 0 3 0 0 4 0 0 0 0 22
2 Live Implants 1] o of of of | of o of ojojo}f3jo0o)o}alofol]l oo 9
Early Deaths oy 0 o 6/ o0y ol 0 of oj13y 0100} 0flo0ofoa}olecfotlo 13
Late Deaths of 04 6y o o of of of of 0l oje|jof{o0oftoc}iolo|loa6f{o!loD 0
Corpora lutea 0 2 0 o] 1 0 4i 10 21 10§ 3 9 0 4 o] 0 2 0 5 0 52
Total Implants 0 0 0 0 1 G 0 2 0 1f 3 0 [4 2 0 0 0 4} 0 0 9
3 Live Implants 9! of of of 2 of o} 2f of i 3fo}lola2atoflolololo]o 9
Early Deaths 0 ¢ 0 0 0 0 0 0 0 o] 0 0 0 0 0 0 0 0 0 0 0
Late Deaths 0 0 0 0 0 0 0 0 0 0y 0 0 0 0 0 0 0 0 0 0 0
Corpora lutea 11 ] 10 2] 14 op 12) 1771 12 7] 11415 §12 |13 5 0 110 9 111 2 ]15 195
Total Implants |12 5 0] 13 0 71 17} 12 7 9§12 |10 |14 5 0 ji1 (11 9 9 |14 177
4 Live Implants g8l 1} of 7y o o 8| & 2| sl 9|5 jirfjs5{0|eloelz]|3z]1 94
Early Deaths 2 1 0 3 0 3 4 2 3 0} 3 2 1 0 0 0 3 1 1 29
Late Deaths 2 3 0 3 0 4 5 2 2 31 0 3 2 0 0 2 2 4 5 112 54
Corpora lutea olis}1s 9t 11| 12] 1294 14 5] 1210 |15 {12 |12 {13 112 13 |10 |15 9 226
Total Implants 0 8114 9t 11| 12] 12} 13 *1 11§ 3 |15 (15 |12 j10 [12 j12 {11 |16 3 209
5 Live Implants ol sf12| 3] 9f1r}i11}| 12 703 J14 {13 |22 {9 {0 {11 [10 {13 [10 | 156
Early Deaths 0| 24 1y 1§ 1| 1t 1] 1 ¢l o1 {1 ]o 170 |1 {013 {2 17
Late Deaths ol of 1! 5] il of o] @ af ot e l1lodolizj{o]r o [ 26

* Unscorable



APPENDIX TABLE DL (continued)

Methyl Bromide

Multiple Dosing: Ethyl methanesulphonate, 100 my/kg

HWeek Male No. 391 392 393 394 395 396 I 397 398 399 400

No. Female 1] 2] v 2 1 2] 2} 20 1| 2] 3 zl 1) o2b 1l o2t 1] 2| 1] =2|tetat
Corpara lutea {22 |11 |121{15f 15) 13} 0] 13] 13 91 13 11 20 13} 11| 11 15)] 14 11| 13} 227
Total Tmplants {12 {12} ol 15| 14y 13] ©0f13)12] 12| 15| 11 0f 13) 11} 11| 4] 15 9] 13 224

g Live Implants |11 |11 7112} 130107 of 13} 12127 15) 11 Ot 12} 11} 10} 12} 14 gl 12 206
Early Deaths ot 1 2 3l 1 20 ol o] of o} o}y of o] 1 o] 0] 2 1 1 i 15
Late Deaths 1 of ol o] o 1| o} ol ot oy o} of of of o 1 0{ 6} o] o 3
Corpora lutea 13714713 11 91 14| 12| 10] 14 91 12| 14| 14} 14} 16| 12] 23] 15| 11| 16 266
Total Implants {13 [ 14 | 14) 13} 9| 14| 12] 10} 15} 6} 11| 14] 16] 14] 15{ 4) 15| 16| 12 13 248

7 Tive Implants |12 }11{13] 8} 8] 14| 10j 10} 14 51 11] 14} 131 10] 15 3] 12¢ 14 5113 215
Early Deaths 1 1 1 1 1 0 2 ¥ 1 1 0 0 2 2 0 1 3 1 0 o] 18
Late Deaths ol 2| ol 21 of of of of 0o} 01 01 © 1 2y o] o] o 1 71 ¢ 15
Corpora lutea {14} 13| 12) 14} 15 14| 15) 10| 15| 5] 14] 12} 12] r2{ 0 15| 13{ 11| 13| 15 254
Total ITmplants |14 13} 11712} 15] 15| 15} 10| 13| 17| 12| ¥2] 12¢ 13| 0 15| 13| 11} 15| 16 254

g Live Implants 12| 7| 11] 12} 14f 14| 8 0 11| 17 12] 13{ 12§ 13| of 11| 13] 10] 14 9 211
Early Deaths 2 5 0 0 1 1 0 4 0 0 0 1 0 0 0 2 0 1 1 4 22
Late Deaths 0 1 0 0 0 0 7 6 P 0 ] 0 0 0 4} 2 0 s} 0 3 21
Corpora lutea |11 12|.13] 10] 12| 18| 7] 12| 14| 12| 12] 15] 18] 10] 10 12| o k77 11] 12| 235 |
Total TImplants | 12| :4 | 13| 114 23} 13| 7| 13| 15{ 9} 15{ 16} 8! 137 12| 13] 11 21 11|12 233

q Live Tmplants 1z| 14] 12| 10} 13 7V 5| 8| 15{ 4] 13| 13 4 9| 12| 13| 4 o 11| 12 191
Early Deaths of o} of 1] o] ] 20 3| ol 4} 20 3| 4| 3y of o 7| 2 of o0 37
Late Deaths o 0 1 0 o] a 0] 2 0 1 0 0 0 1 0 Q 0 0 ¢ 0 5
Corpora lutea 141 167 16( 3] 14| 13} 0} 12{ 12| 15 11} 13} 11} 13} 2| 12| 15} 13| 16| 14 243
Total Implants | 14 16] 15 4] 13| 13 Of 12| 12! 15) 127 13 S§ 13 1 12) 13{ 12| 16| 16 227

10 Live Implants 13} 16 15 0f 13{ 10| 0y 10} 12 11} 12 61 4| 13 1| 12} 13[ 11§ 15| 13 200
Early Deaths 1 0] 0 2 0 3 o] 2 0 4 0 7 0 0 0 0 0 1 1 3 24
Late Deaths cf 0] of 2 o] ol ol of ol of of o} 1 0y 0] of of ol o] © 3

641



APPENDIX TAEBLE SA

Methyl Bromide
Sperm Abnormality Assessment

Multiple Dosing: Air Control (0 ppm)
Low, 20 ppm
High, 70 ppm
Positive, Ethyl methanesulphonate, 200 mg/kg
s1ide No. Normal Abnormality Fotal Total De-coded Information
A B c B E Abnormal Examined [, .09 ¥o. Group
332 970 2 2 15 5 6 30 1000 321 Air
337 975 0 2 8 5 10 25 1000 322 Air
325 947 6 5 20 3 19 53 1000 323 Alr
322 973 1 2 10 [ 8 27 1000 324 Alr
326 965 2 1 14 6 12 35 1600 325 Air
331 979 2 2 12 2 3 21 1000 326 Air
341 971 o] 2 11 5 11 2% 1000 327 Air
323 g% * 328 Air
333 961 0 7 12 12 39 1000 329 Air
340 972 13 10 28 1000 330 Air
334 0*=* 331 Low
336 975 S5 3 8 6 3 25 1000 332 Low
359 977 0O 1 14 3 5 23 1000 333 Low
354 953 7 3 13 7 13 43 1000 334 Low
344 978 1 1 10 3 7 22 1000 335 Low
335 978 2 3 12 2 3 22 1000 336 Low
352 970 3 3 11 3 19 30 1000 337 Low
348 964 3 1 15 6 11 36 1000 338 Low
351 970 1. 5 14 4 6 30 1000 339 Low
343 367 2 1 10 8 J 12 33 1000 340 Low

**No sperm cbserved on slides

Ust



APPENDIX TABLE SA (continued)

Methyl Bromide

Multiple Dosing: Air Control (0 ppm}
Low, 20 ppm
itigh, 7¢ ppm
Positive, Ethyl methanesulpheonate, 200 mg/kg

clide No. Normal Abnormality Agzgiial E:g;zied D% coded TInformation

a B C D E Animal No. Group
324 g 341 High
357 979 1 3 5 1 11 21 1000 342 High
356 370 2 5 10 5 8 30 1000 343 High
353 974 1 2 13 2 g 26 1000 344 High
346 984 2 4 5 0 4 16 1000 345 High
358 990 0 2 5 3 1 11 1000 346 High
355 973 2 2 10 8 5 27 1000 247 High
339 975 2 2 13 1 7 25 1000 348 High
360 969 1 2 10 5 14 32 1000 349 High
* 350 High

1 939 2 1 29 11 18 61 1000 1 +

2 915 1 2 37 21 24 85 1000 2 +

3 921 1 2 43 18 15 79 1000 3 +

4 933 4 2 32 10 19 57 1000 4 +

5 933 2 3 38 10 14 67 1000 5 +

8 799 14 8 120 23 31 201 1000 6 +

7 923 4 4 41 19 9 77 1000 7 +

8 852 g 3 88 27 21 148 1000 8 +

9 935 5 1 38 7 14 55 1000 9 +

10 914 5 4 43 15 18 86 1000 10 +

31

*Animal dead

**No sperm observed on slides





