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STATEMENT OF COMPLIANCE

Study. G96A063.342 was conducted in compliance with the US FDA Good Laboratory
Practice Regulations as published in 21 CFR 58, the US EPA GLP Standards 40 CFR 160
and 40 CFR 792. the UK GLP Conipliance Programme, the Japanese GLP Stardard and
the OECD Principles of Good Laboratory Practice in all material aspects with the
followir,g exceptions:

The identity, strength, purity and composition or other
characteristics to define the test or control article were not
determined by the testing facility.

The stability of the test or control article under the test
conditions was not determined by the testing facility.

Analyses to determine the uniformity, concentration, or

stability of the test or control mixtures were not performed by
the testing facility.
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Number: G96A063.342

Study Director: Ramadevi Gudi, Ph.D.

Thic study has been divided into a series of in-process phases. Using
a random sampling approach, Quality Assurance monitors each of these
phases over a series of studies. Procedures, documentation, egquipment
records, etc., are examined in order to assure that the study is
performed in accordance with the U.S. FDA Good Laboratory Practice
Regulations (21 CFR 58), the U.S. EPA GLPs (40 CFR 792 and 40 CrR
160), the UK GLP Compliance Programme, the Japanese GLP Standard, and
the OECD Principles of Good Laboratcry Practice and to assure that the
study is conducted according to the protocol and relevant Standard

Operating Procedures.

The following are the inspection dateg, pnases inspected, and report
dates of QA inspections of this study.

INSPECT ON 07 JUN 96, TO STUDY DIR 07 JUN 96, TO MGMT 07
PHASE: Protocol Review

INSPECT ON 11 JUN 96, TO STUDY DIR 1i MGMT 24
PHASE: Preparation of cell cultures

INSPECT ON 12 SEP 96, TO STUDY DIR 12 SEP
PHASE: Draft Report

INSPECT CN 06 NOV 96, TO STUDY DIR 06 NOV
PHASE: Draft to Revised Draft Report

INSPECT ON 12 DEC 96, TO STUDY DIR 12 MGMT 12
PHASE: Revised Draft to Final Report

This report describes the methods and procedures used
study and the reported results accurately reflect the
data of the study.

CH aus o‘ip @MMW Loc 12,1990

Claire L. Courtemanche
QUALITY ASSURANCE DATE
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SUMMARY

The test article, Pentabromodipheny! Oxide, was tested in the in vitro mammalian
cytogenetic test using human peripheral blood lymphocytes (HPBL) both in the absence
and presence of metabolic activation. The assay was performed in two phases. The first
phase, the initial chromosome aberration assay, vas conducted to establish the dose range
for testing and to evaluate the clastogenic potential of the test article. The second phase.
the independent repeat chromosome aberration assay, was performed to confirm the test
system response to the test article seen in the initial assay.

Dimethylsulfoxide (DMSO) was the solvent of choice based on information provided
by the Sponsor, the solubility of the test article and compatibility with the target cells.
The test article was soluble in DMSO at approximately 500 mg/ml, the maximum
conc atration: tested.

In the initial chromosome aberration assay, the maximum dose tested was
2500 pg/ml. This dose was achieved using a stock concentration of 250 mg/ml, and a 1¢0
pl dosing aliquot added to 10 ml fresh complete medium or S9 reaction mix. Test article
concentrations greater than 2500 pg/ml were insoluble in treatment medium and were nct
used in the test system. Visible precipitate was observed in treatment medium at dose
levels 750 and 2500 pg/ml and the test article was soluble but cloudy in treatment
medium (no visible precipitate) at dose level 250 pg/ml. The test article was soluble in
treatment medium at all other dose levels tested. In the non-activated portion of the initial
assay HPBL cells were exposed to the test article continuously for 20 hours; in the S9-
activated portion of the initial chromosome aberration asczy, HPBL cells were exposed to
the test article for 4 hours. Metaphase cells were collected for microscopic evaluation at
20 hours after the initiation of treatment. Toxicity (mitotic inhibition) of approximately
47% vas observed at the highest dose level (250 pug/ml) evaluated for chiomosome
abe:rations, in the non-activated study. In the S9-activated study, no toxicity was
observed at the highest dose level (2500 pg/ml) evaluated for chromosome aberrations.
No statistically significant incres:es in chromosome aberrations were observed in the non-
activated test system relative to the solvent control group (p>0.05, Fisher’s exact test). A
statistically significant increase in chromosome aberraiions was observed in the S9-
activate:’ test system relative to the solvent control group at the high dose level only, 2500
ug/ml ¢ 0.05, Fisher’s exact test). The Cochran-Armitage test was positi.e for a dose-

respor:  trend (p<0.5).

Based on the results of the initial assay, an independent repeat chromosome aberration
assay was conducted in the absence of a metabolic activation system at dose levels of 32,
63, 125, 250, and 500 pg/ml and in the presence of an Aroclor-induced S9 metabolic
activaticn system at dose levels of 313, 625, 1250, 2500, and 3750 pg/ml. The test article
was soluble but cloudy in treatment medium at dose leveis 250, 313, 500, and 625 pug/ml,
was workable in treatment medium at dose levels 1250 and 2500 pug/mi, and was insoluble
in treatmer:t medium at dose level 3750 pg/ml. The test article was soluble in treatment
medium at all other concentrations tested. In the independent repeat assay, HPBL cel!
were exposed to the test article continuously for 20 or 44 hours in the non-activated t¢
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system and for 4 hours in the S9-activated test system. Metaphase cells were collected fo-
microscopic evaluation in both the nen-activated and S9-activated studies at 20 and 44
hou:s after the initiation of treatment. Toxicity. measured by mitotic inhibition. was
approximately 50% and 79% at the 20 and 44 hour harvests, respectively. at the highest
dose level (500 pg/inl) evaluated for chromosome aberrations in the non-activated studies.

1 the S9-activated studies. toxicity was approximately 44% and 85% at the 20 and 44
hour harvests. respectively. at the highest dose levels (1250 and 3750 ug/ml) evaluated for
chromosome aberrations. Dose levels 2590 and 3750 pg/ml in the 20 hour harvest were
not analyzed due to no scorable metaphase cells. Therefore only three test article dsse
levels were scored in the S9 activated 20 hour harvest. This constitutes a deviation from
the protocol. This deviation was documented in the raw data with - deviation report and
was concluded by the Study Director to have no significant effect on the iategrity of the
study. No statistically significant increases in structural chromosome aberrations were
observed in either the non-activated or $9-activated studies. regardiess of dose level or
harvest time (p>0.05. Fisher’s exact test). No statistically significant increases in
numerical chromosome aberrations were observed in either the non-activated or S9-
activated studies at the 44 hour harvest time, regardless of dose level (p>0.05. Fisher’s
exact test).

A weak positive response was observed in the initial assay at the highest dose ievel
only (2500 pg/ml) in the presence of S9. The response of 4% aberrant cells was barely
outside the range of the historical solvent contro! (0-3%) and within the criteria for the
determination of a valid test for the untreated and solvent controls (6%). The 1% increase
over the historical solvent control range is considered to have no oiological sigrificance.
In addition, in the independent repeat assay. although no scorabie metaphases were
observed at this dose Ievel at the 20 hour harvest time, there was no significan: response
seen at this dose level and at the next kighest dose level at the 44 hour harvest. Based on
these findings of the study. Pentabromodiphenyi Oxide was concluded to be negative for
the induction of structural and numerical chromosome aberrations in human perinheral
blood lymphocytes.
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PURPOSE

The purpose of this study was to evaluate the clastogenic potential of a test article
based upon its ability to induce chromosome aberrations in human periphicral lymphocytes.

CHARACTERIZATION OF TEST AND CONTROL ARTICLES

The test article, Pentabromodiphenyl Oxide, was received by Microbiological
Associates. Inc. on May 21, 1996 (sample 1) and on August 21, 1996 (sample 2) and was
assigned the code number 96A063. Samples 1 and 2 were composites that were supplied
vy Wildlife International. The test article was characterized by the Sponsor as a clear,
amber, dense, very viscous liquid. No expiration date was provided. Upon receipt. the
test article was described as a pale yellow sticky liquid and was stored at r.om
temperature, protected from exposure to light. The solvent used to deliver
Pentabromodipheny! Oxide to the test system was DMSO (CAS No.: 67-68-5), supplied
by the Fisher Scientific Company.

Mitomycin C (MMC; CAS No.:50-07-7), was obtained from the Sigma Chemical
Company, and was dissolved and diluted in sterile distilled water .5 stock concentrations
of 12.5 and 25 pg/ml for use as the positive control in the non-activated test system.
Cyclophosphamide (CP; CAS No.:6055-19-2), was obtained from Sigma Chemical
Company, and was dissolved and diluted in sterile distilled water to stock concentrations
of 2.5 and 5 mg/ml for use as the positive control in the $9-activated test system. For
each pocitive control one dose with suificient scorable metaphase cells was selected for
analysis. The solvent for the 1est article was used as the solvent control at the same
concentration as that found in the test artic'e-treaied groups. RPMI-1640 complete
medium (containing 15% fetal bovine serum, 2 mM L-glutamine, 100 units penicillin and
100 pg streptomycin/ml) supplemented with 1% PHA, or S9 reaction mixture was used in
the untreated control.

MATERIALS AND METHODS

Test System

Peripheral blood lymphocytes were obtained from healthy 39 and 40 year old adult
females with no recent kListory of either radiotherapy, viral infection or the administration
of drugs. This system has been demonstrated to be sensitive to the clastogenic activity of
a variety of chemicals (Preston, et al., 1981).

Activation System

Aroclor 1254-induced rat liver S-9 was used as the metabolic activation system. The
S-9 was prepared from male Sprague-Dawley rats induced with a single intraperitoneal
injection of Aroclor 1254, 500 mg/kg. five days prior to sacrifice. The $-9 was batch
prepared and stored at <-70°C until used. Each bulk preparation of S-9 was assayed for
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its ability to metabolize 2-aminoanthracene and 7.12-dimethyl-benz‘ o )anthracene to forms
mutagenic to Salmonella typhimurium TA100.

Immediately prior to usc. the S-9 was thawed and mixed with a cofactor poo! to
contain 2 mM magnesium chloride. 6 mM potassium chloride. 1 mM glucese-6-phosphate,
1 mM nicotinamide adenire dinucleotide phosphate (NADP) and 2% ul
S-9 per milhliter medium (RPMI 1640 szrum-free medium supplemented with 100 units
penicillin and 100 pg streptomycin/ml. and 2 m:M L-glutamine).

Solubility Test

A solubiliiy test was conducted using dimethylsulfoxide {DMSO0) which was selected
by the Sponsor as the solvent of choice. Th: test was performed to determine the level of
solubility of the test article in DMSO. which permitzed preparation of the highest soluble
or workable stock concentration. up to 500 mg/ml.

Chromosome Aberration Assays {Iaitiai and Independent Kepeat)

The chromosome aberration assay was rerformed using standard procedures (Evans.
1976). by exposing duplicate cultures of HPBL te nine concentrations of the test article as
weil as positive, solvent and untreated controls. In the initia! assay. the dividing celis
were harvested at approximately 20 hours from the initiation of treatment.

The independent repeat chromosome aberration assay was performed by exposing
duplicate cultures of HPEL to at least four concentrations of the test articie as well as
rositive, solvent and untreated controls. The concentra:ions tested were selected based on
the findings of the initial assay. For the independent repeat assay. the dividing cells were
harvested at two time points, 20 and 44 hours after the initiation of treatment.

For the chromosome aberration assays. 0.6 ml heparinized blood was inoculated into
centrifuge tubes containing 9.4 inl compiete medium supplemented with 1% PHA. The
tubes were incubated at 37+1°C in a humidified atmosphere of 5+1% CO, in air for
approximately 44-48 hours. Treatm -~ - sas carried out by refeeding with approximately
10 ml fresh complete medium or SY  iction mixture to which was added 100 !l of
dosing solution of test or conirol a.ticle in solvent or solvent alone. An unitreated contre.
censisting of cells in complete medium cr S9 reaction mixture was also included.

In the non-activated study. the ells were exposed for 20 or 44 hours at 37+1°C in a
humidified atmosphere of 5+1% . <= in air. In the SY-activated studies. the celis were
exposed for 4 hours at 37+1°C in a humidified atmosphere of 5+1% CO, in air. After the
exposure pertod. the treaiment medium was removed. the cells washed with caicium and
magnesium free-phosphate buffered saline (CMF-PBS). refed with complete medium
contairing 1% PHA and returned to the incubator for an additional 16 hours for the first
harvests or 40 hours for the delayed harvest. For all treatmert groups, two hours prior to
the scheduled cell harvests at 20 or 44 hours after trea.ment inttiation, Colcemid® was
added to the cultures at a tinal concentration of 0.1 mg/ml.
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Collection of Metaphase Cells

Two hours after the addition of Colcemid®, metaphase cells were harvested for both
the activated and non-activated studies by centrifugation. The cells were collected by
centrifugation at approximately 1200 rpm for about 5 minutes. The cell pellet was
resuspended in 5 ml 0.075 M KCl and incubated a: 37+1°C for 20 minutes. At the end of
the KClI treatment and immediately prior to centrifuging, the cells were gently mixed and
approximately 0.5 ml of fixative (methanol:glacial acetic acid, 3:1 v/v) was added to each
tube. The cells were collected by centrifugation, the supernatant aspirated, and the cells
were fixed with two washes with approximately 3-5 ml fixative and stored in fixative
overnight or longer at approximately 2-6°C.

Slide Preparation

To prepare slides, the fixed cells were centrifuged at approximately 1200 rpm for 5
minutes, the supernatant fluid was aspirated, and the cells were resuspended in 1 ml cold
fresh fixative. The cells were collected by centrifugation and the supernatant aspirated,
leaving 0.1 to 0.3 ml fixative above the cell pellet. An aliquot of cell suspension was
dropped onio a glass slide and allowed to air dr' overnight. Slides were identified by the
study number, dose level, activation conditic- 'est time, replicate tube designation and
date prepared. The dried slides were stainea 5% Giemsa, air dried and permanently
mounted.

Evaluation of Metaphase Cellc

Slides were coded using random numbers by an individual not involved with the
scoring process. Metaphase cells with 46 centromeres were examined under oil immersion
without prioi knowledge of treatment groups. Whenever possible, a minimum of 200
metaphase spreads (100 per duplicate treatment condition) were examined and scored for
chromatid-type and chromosome-type aberrations (Scott et al., 1990). Chromatid-type
aberrations include chromatid and isochromatid breaks and exchange figures such as
quadriradials (symmetrical and asymmetrical interchanges), triradials, and complex
rearrangements. Chromosome-type aberrations inciude chromosome breaks and exchange
figures such as dicentrics and rings. Fragments {(chromatid or acentric) observed in the
absence of any exchange figure were scored as a break (chromatid or chromosome).
Fragments observed with an exchange figure were not scored as an aberration but instead
were considered part of the incomplete exchange. Pulverized chromosome(s), pulverized
celis and severely damaged cells (>10 aberrations) also were recorded. Chromatid and
isochromatid gaps were recorded but not included in the analysis. The XY coordinates for
each cell with chromosomal abe.rations were recorded using a calibrated microscope stage.
The mitotic index was recorded as the percentage of cells in mitosis per 500 cells counted.
In the delayed harvests, the percent polyploid cells was recorded per 100 metaphase cells.
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Controls

Mitomycin C was used as the positive control in the non-aciivated study at final
concentrations of 0.13 and 0.25 pg/ml. Cyclophosphamide was used as the positive
control in the S-9 activated study at final concentrations of 25 and 50 pg/ml. For both
positive controls one dose with sufficient scorable metaphase celis was selected for
analysis. The solvent vehicle for the test article was used as the solvent control at the
same concentration as that found in the test articie-treated groups. Growth medium or S9
reaction mixture was used ia the untreated control.

Evaluation of Test Resuits

The toxic effects of treatment are based upon mitotic inhibition relative to the
solvent-treated control and are presented for both the initial and the independent repeat
chromosome aherration assays. The number and types of aberrations, the percentage of
strurtamally damaged celis (percent aberrant cells) in the total population of cells
~amined ihe noreentage of rumerically aamaged cells in the total populaticn of cells
examined. & ik frequency ot "truliuras aberratiors ner Joy {mean shermions per cell)
was reported for oo L. At nt gror T v o aemd s sug gr L are presented in
we Lois oo T e T oad e cle Tt D reentage o e L Wit one St ore aberrations

or Irr the woGues | Ul sdwtws e ons per cell.

Statistical analys:i; of the peicent aberrant celis was performed using the Fisher's exact
test. Fisher's test was used to compare patrwise the peicent aberrant cells of each
treatment group with that of the solvent control. In the event of a positive Fisher's test at
any test article dose ievel, the Cochran-Armitage test was used to determine dose-
responsiveness.

All conclusions were based on sound scientific basis; however, as a guide to
interpretation of :the data, the test article was considered to induce a pesitive response
when the percentages of cells with aberrations are increased in a dose-responsive manner

with one or more concen I y elevated relative to the solvent control
group (p<0.05). A reproducible and sigaificant increase at a s* “gle dose level will be
considered positive. The test article was concluded to be nega..ve if no statisticaily

significant increase was observed relative to the solvent control.
Criteria for Determination of a Valid Test

The frequency of cells with structural chromosome aberrations in either the unireated
or solvent control must be no greater than 6%. The percentage of cells with chromosome
aberrations in the positive control must be satistically increased (p<0.05, Fisher’s exact
test) relative to the solvent control or to the untreated control if a solvent other than water
was used.
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Record and Specimen Archives

Upon completion of the final report, all raw data, reports, and stained and coded slides
are maintained in the archives of Microbiological Associates, Inc. located in Rockvilie.
Maryland.

RESULTS AND DISCUSSION

Solubility Test

Dimethylsulfoxide (DMSO) was the solvent of choice based on information provided
by the Sponsor, the solubility of the test article and compatibility with the target cells.
The test article was soluble in DMSO at approximately 500 mg/ml, the maximum
concentration tested.

Initial Assay

In the initial chromosome aberration assay HPBL were exposed to nine concentrations
of test article ranging from 0.25 pg/ml to 2500 pg/ml. The test article was soluble but
cloudy in treatment medium at dose level 250 pg/ml and was workable in treatment
medium at dose levels 750 ug/ml and higher. Test article concentrations greater than
2500 pg/ml were insoluble in treatment medium and were not used in the test system.

The test article was soluble in treatment medium at all other dose levels tested. The
osmolality and pH of the highest concentration tested, 2500 pg/ml, were 365 mmol/kg and

approximately 7.5, respectively. The osmolality of the solvent, DMSO, was 384 mmol/kg.
Metaphase celis were collected for microscopic evaluation at 20 hours after the initiation
of treatment.

The activity of Pentabromodiphenyl Oxide in the induction of chromosome at-rrations
in HPBL was tested following a 20 hour exposure period in the absence of an exogenous
source of metabolic activation. The findings of the cytogenetic analysis are presented by
treatment culture in Table 1 and summarized by group in Table 3. Concentrations of 7.5,
25, 75 and 250 pg/ml were evaluated microscopically for structural chromosome
aberrations. At the highest test concentration evaluated (250 pg/ml) the mitotic index was
reduced 47% relative to the solvent control. The lower concentrations 0.25, 0.75 and 2.5

ng/ml were tested as a guard against excessive toxicity at higher dose levels but were not
required for analysis. The higher concentrations 750 and 2500 ug/ml were not selected

for naiysis due to an insufficient number of scorable cells. The percentage of cells with
structural aberrations in the test article-treated groups was not significantly increased
above that of the solvent control at any dose level (p>0.05. Fisher's exact test). The
percentage of aberrant cells in the MMC group was 6% (p<0.01, Fisher’s exact test).

The activity of Pentabromodiphenyl Oxide in the induction of chromosome
aberrations in HPBL cells was tested using a 4 hour exposure and a 16 hour recovery
period in the presence of an exogenous source of metabolic activation. The findings of
the cytogenetic analysis are presented by treatment flask in Table 2 and summarized by
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Soup a0 e 30 Comgencrations of 75 56, 750 aps 2300 pg/ml wwere cvalu- -
microscor iy for suvimur! cheemos . - aberratic s, At the nighest test ¢ e emradc .
evaluated {00 ug/nn; the 7itot. ind - v/zs redi.ced 14% roiative to the scirr: came ol
ihe lower v acertrattons ¢ 25, 073,27 7.5 and 25 wy/m] were tesied as a 5 ard ~3alnst
excrssive o city at higher doss Jevels ™7 v e noi tequired for analysis  The pareentag.:
of ¢ His with structurc aberration: In ihe 1 5 Moo reaied groups was sigmeanily
increused zb.. .« hat of the solvernt coari - zigh dose leved v 2500 aghnl
(p<0.05. ¥islier’s exact test;.  ine Cochras-¢ o7 tage 2.0 was posile fr 5 yves
responsyy  rend (p<0.05). The perceinags © anrwr’ ¢ is ir the TP groun vas 12.5%
(p<C.01, r:3ne1’s exac. test).

Ind-pendent Repeat Assay

Based on the resule of the init'al assay concentrations of 32. 52, 125. 250, and
500 pg/ml were sciected for further stud' i the aon-sctivated pertion of the independent
repeat assay with 20 and 44 hour ceil har et times. v t-e S%.activaed study,
concentrations of 313, 625, 1250, 2500, an« 3750 ug/ml ~er: selected for further st.dy in
the independent repeat assay using a 4 hcur exposure peiiod aith 20 and 44 hour harvest
times. The test article wus soluble but cloudy in tre: imiert nedivm a: concentrations 250.
313, 500 and 625 pg/ml, was workable in treatment mediw.; at concentrations of 1250 and
2500 pg/ml, and was irsciuble in treatment mediur at concentration 3750 vg'ml. The
test article was soluble in treatment medium at alj _iher coacentradors tested The
osmolality of the highest concentration (3750 ug/ ) teste. was 3%/ rmmol/kz. The
osmolality of the solvent, DMSO, was 412 mmolikg. Th= pH of e highest vouconizatic
tested was approximately 7.

The findings of the cytogenetic anaiysis for groups tested in the absence of ar
exogenous source of meiabolic activation are presented by ireati-ent cuiture in Tabk = 4
and 5 and summarized by group in Table 8. Concentrations of 3, 125 250 and 50¢

1 A

pg/ml were evalvated microscopically for structural chromosome cherrations. & - the

nighest test concentration evaluated, 500 pug/ml. the mitctic indices were reducsd Su%% .id
A :

79% relative to the solvent control at the 20 hour and 44 hour harvesis. respeciively Tl
lower concentration 32 pg/ml was tested as a guard against excessive toxicity at higher
dose levels but was not required for analysis. The percentage of cells with structurci
aberrations in the test article-treated groups was not significantly increased above that of
the solvent control at any dese level or harvest time (p>0.05. Fisher's exact test). T.:z
percentage of cells with nu.nerical aberrations in the test article-treated groups was noi
significantiy increased above that of the solvent control at the 44 hour harvest time.
regardless of dose level (p>C.05. Fisher's exact test). The percentages of aberrant celis in
the MMC groups were 13% and 40.5% (p<0.01, Fisher's exact test) for the 20 and 44

hour harvest times, respectively.

The findings of the cytogenetic analysis for groups tested in the presence of an
exogenous source of metabolic activation are presented by treatment flask in Tables 6 and
7 and summarized by group in Table 8. Concentrations of 313, 625 and 1259 g/ at
the 20 hour harvest and 625. 1250. 2500 and 3750 ug/ml at the 44 hour haivest we ¢
evaluated microscopically for structural chromosome aberrations. The lower conce it: .7 on
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313 pg/ml was tested as a guard against excessive toxicity at higher dcse levels but was
not required for analysis. At the highest test concentrations evaluated for chromosome
aberrations, 1250 and 3750 pug/m!, in the 20 and 44 hour harvests, respectively, the mitotic
indices were reduced 44% and 85% relative to the solvent control. Concentrations 2500
and 3750 pg/ml in the 20 hour harvest were not analyzed due to the absence of scorable
metaphase cells. Therefore only three test article concentrations were scored in the S9
activated 20 hour harvest. This constitutes a deviation from the protocol. This deviation
was documented in the raw data with a deviation report and was concluded by the Study
Director to have no significant effect on the integrity of the study. The percentage of cells
with structural aberrations in the test article-treated groups was not statistically increased
above thai of the solvert control at any dose level or harvest time (p>0.05, Fisher's exact
test). The percentage of cells with numerical aberrations in the test article-treated groups
was not statistically increased above that of the solvent control at the 44 hour harvest
time, regardiess of dose level (p>0.05, Fisher’s exact test). The percentages of aberrant
cells in the CP groups were 14.5% and 17% (p<0.01, Fisher’s exact test) for the 20 and
44 hour harvests, respectively.

CONCLUSION
The positive and negative controls fulfilled the requirements for a valid test.

A weak positive response was observed in the initial assay at the highest dose level
oniy (2500 ug/ml) in the presence of S9. The response of 4% aberrant cells was barely
outside the range of the historical solvent control (0-3%) and within the criteria for the
determination of a valid test for the untreated and solvent controls (6%) and also within
the historical solvent control range for non-activated system. The 1% increase over the
historical solvent control range is considered to have no biological significance. In
addition, in the independent repeat assay, although no scorable metaphases were observed

dose Jevel and at the next highest dose level at the 44 hour harvest. Based on these
findings of the study, Pentabromodiphenyl Oxide was concluded to be negative for the
induction of structural and numerical chromosome aberrations in human peripheral blood
lymphocytes.
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TABLE 1
CYTOGENETIC ANALYSIS OF HUMAN PERIPHERAL BLOOD LYMPHOCYTES TREATED
WITH PENTABROMOD IPHENYL OXIDE IN THE ABSENCE OF EXOGENOUS METABOLIC ACTIVATION

INITIAL ASSAY: 20 HOUR HARVEST

Total Number of Structural Aberrations
Mitotic Cells Aberrant Chromatid- type” Chromosome-type-  Severely Average
Treatment' ° Culture Index’ Scored Cells’ Gaps Breaks Exch Breaks Dic Ring Damaged Aberrations
(€3} Cells’ per Cell’

JUntreated 0.00¢
cells ¢ 700

DNSO A 0.000
B 0.000

Pentabromodipheny!
0.25 ug/mi®

0.75 yg/mL®

2.5 pg/m®

7.5 pg/ml

25 pg/ml

75 ug/ml

250 pg/ml

[
0
0
0
0
0
4
0

oo o0 [N -] oo

750 ye/mt’
2500 ug/ml®

mic, . 100 0.070
0.25 ug/mt 100 0.060

HPBL were treated for 20 hours at 37+1°C in the absence of an exogenous source of metabolic activation.

‘Mitotic index = number mitotic figures x 100/500 cells counted.

3E)u:luv.'ﬁng cells with only gaps.

‘Cchromatid breaks include chromatid and isochromatid breaks and fragments; chromatid exchange figures (Exch) include
_quadriraaials, triradials and complex rearranyements.

Zchromoscme breaks include breaks and acentric fragments; dic, dicentric chromosome.

*severely damaged cells includes cells with one or more pulverized chromosomes and cells with 10 or more aberrations.
_severely damaged cells and pulverizations were counted as 10 aberrations.

“The Lower dose levels were also tested as a guard against excessive toxicity at higher dose levels but were not
required for analysis. Dose levels 750 and 2500 pg/ml were not evaluated due to an insufficient number of scorable
cells.
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TABLE 2
CYTOGENETIC AMALYSIS OF HUMAN PERIPHERAL BLOOD LYMPHOCYTES TREATED
WITH Pentabromodiphenyl Oxide IN THE PRESENCE OF EXOGENOUS METABOLIC ACTIVATION

INTTIAL ASSAY: 20 HOUR HARVEST

Total Number of Structural Aberrations "

Mitotic Celis Aberrant Chromatid-type” _Chromosome-typ="  Severely Avera,gons

Treatment' ~ Cultur~ Index’ Scored rfells’ Gaps 3reaks Exch Breaks Dic Ring Damaged Aberrat!’”®
%) Cells per Cel

Untreated A . 4 0.000
0.000

cells B

DMSO A 0.010
B . 0.000

Pentabromodiphenyl
0.25 ug/mt”

0.75 pg/mi’
2.5 pg/ml
7.5 ug/mt’
25 ug/mtt

75 ug/ml . 100
100

250 ug/ml 100
100

750 pg/mi . 100
160

2500 pg/ml . 100
B . 100

cp, 0. 105 12
25 ug/ml 0.4 100 10 iC

‘HPBL were treated for 4 hours at 37:+1°C in the presence of an exogenous source of metabolic activation.

‘Mitotic index = number mitotic figures x 100/500 cells counted.

‘Excluding cells with only gaps. s
“Chromatid breaks include chromatid and isochromatid breaks and fragments; chromatid exchange figures (Exch) incl
quadriradials, triradials and complex rearrangements.

‘Chromosome breaks include breaks and icentric fragments; dic, dicentric chromosome. .
“severely damaged ceils includes cells with one or more pulverized chromosomes and cells with 10 or more aberrat‘on
severely damaged cells and pulverizations were counted as 10 aberrations. r
‘Lower dose levels were tested as a guard against excessive toxicity at higher dose tevels but were riot required fo

analysis.
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TABLE 3
SUMMARY
INITIAL ASSAY

Treatment/ Aberrations Cells With
$9 Haryest Mitotic % Change’ Cells Per Cell" Aberrations’
Treatment Activation Time Index (MI) from Cor:itrol Scored (Mean + $D) (X)
(Hrs.) (Mean) H1

Untreated - 20720
DMSO - 20720

Pentabromodiphenyl Oxide

7.5 ug/mt 20/20
25 ug/mt 20720
75 ug/ml 20/20
250 pg/mi 20/20

[ [ 20/20
0.25 yg/mt

Untreated + 4/20
DMSO + 4720

Pentabromodipheny! Oxide

75 ug/ml 4/20
250 ug/ml 4/20
750 ugsml 4/20
2500 ug/ml 4720

H o4+

+

cP, 4720
25 ug/mt

% reduction in mitotic index relative to negative (solvent or untreated) controi. Test article
concentrations are compared to the solvent control and the positive control is compared to the untreated
control .
‘severely damaged cells were counted as 10 aberrations.

, p<0.05; ** ps0.01; Fisher's exact test.
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TABLE &
CYTOGENETIC ANALYSIS OF HUMAN PERIPHERAL BLOOD LYMPHOCYTES TREATED
WITH Pentabromodiphenyl Oxide IN THE ABSENCE OF EXOGENOUS METABOLIC ACTIVATION

INDEPENDENT REPEAT ASSAY: 20 HOUR HARVEST

Total Number of Structural Aberrations
Mitotic Cells Aberrant Chromatid- type’ Chromosome- type Severely Average
Treatment” = Culture Index  Scored Cells’ Gaps Breaks Exch Breaks Dic Ring Damaged Aberrations
(%) Cells’ Per Cell’

Untreated 0.000
celts 0.020

DMSO 0.000
¢.030

Pentabromodiphenyl

32 ug/ml”

63 ug/ml 100
100

125 ug/ml 100
100

250 ug/ml 100
100

500 ug/ml 100
100

MMC 106G 13 13
0.25 pg/mi 100 13 15

'HPBL were treated for 20 hours at 37:1°C in the absence of an exogenous source of metabolic activation.

‘Mitotic index = number mitotic figures x 100/500 cells counted.

’Excluding cetls with oniy gaps.

“Chromatid breaks include chromatid and isochromatid breaks and fragmerits; chromatid exchange tigures (Exch) include
quadriradials, triradials and complex rearrangements.

‘Chromosome breaks include breaks and acentric fragments; dic, ~icentric chromosome.

’severely damaged cells includes cells with one or mare nulverized chromoeames and calls nizh 10 or more 2

Severely damaged cells and pulverizations were counted as 10 aberraticns.

‘Lower dose level was tested as a guard against exressive toxicity at higher dose levels but was not required for
analysis.
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TABLE 5

CYTOGENETIC ANALYSIS OF HUMAN PERIPHERAL BLOOD LYMPHOCYTES TREATED
WITH Pentabromodiphenyl Oxide IN THE ABSENCE OF EXOGENOUS METABOLIC AZTIVATION

INDEPENDENT REPEAT ASSAY: 44 HOUR MARVEST

Treatnent' °  Flask Index’ Scored (%)

Number of Structural Aberrations Average
Mitotic Cells Cells with Aberrations’ _Chromatid-type’ Chromosome-type®  Severely Structural

Numerical Structural

Gaps Breaks Exch Breaks Dic Ring Damaged Aberrations

Cells®  per Cell®

Untreated
cells
bMsO

Pentabrotgmdi phenyl
32 pg/mt’®

63 Lg/ml
125 pg/mt
250 ug/mt
500 ug/mL

MMC
0.13 yg/ml

100
100

100
100

1
100

100
100

100
100

1
1

42 5 53
39 9 39

0.010
0.010

0.000
0.010

ENPBL were treated for 44 hours at 37+1°7 in the absence of an exogenous source of metabolic activation.
‘Mitotic index = number mitotic figuras x 100/500 cells counted.
‘Numerical: includes polyrioid and endareduplicated cells.; Structural: excludes cells with only gaps.

‘Chromatid breaks include chromatid anc

_quadriradials, triradials and complex rearrangements.
“Chromosome breaks include breaks and acentric fragments; dic, dicentric chromosome.
‘Severely damaged ce'ls includes

‘Severely damaged cetls and pui

i

zations were counted as 10 aberrations.

:sochromatid breaks and fragments; chromatid exchange figures (Exch) include

=!{s with one or more pulverized chromosomes and cells with 1C or more aberratians.

‘Lower dose level was tested as a guard against excessive toxicity at higher dose levels but was not required for

analysis.
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TABLE 6
CYTOGENETIC ANALYSIS OF HUMAN PERIPHERAL BLOOD L YMPHOC'TES TREATED
WITH Pentabromodiphenyl Oxide IN THE PRESENCE OF EXOGENOUS MEVABOLIC ACTIVATION

INDEPENDENT REPEAT ASSAY: 20 HOUR HARVEST

Total Number of Structural Aberrations
Mitotic  Cells Aberrant Chromatid-type’ Chromosome-type Severely Averaqe
Culture Index Scored Cells’ Gaps PRreaks Exch Breaks Dic Ring Dameged Aberrat.ons
(%) Cells® Per Celi’

Tre .ment’

Untreated
ceils

OM30
Pentabromodi phenyl
313 ug/mi

B

625 1g/ml

1250 ug/mt
2500 g/ml’
3750 pg/mlt

cP 100 18 22
25 pg/ml . 100 11 14

‘HPBL were treated for 4 hour s at 37z1°C in the presence of an exogenous source of metabolic activation.

‘Mitotic index = number mitotic figures x 100/500 zatls counted.

’Excluding cells with only gaps.

‘Chromatid breaks include chromatid and isochromatid breaks and fragments; chromatid exchange figures include
.quadriradials, triradials and complex rearrangements.

‘Chromosome breaks include breaks and aceniric fragments; dic, dicentric chromosome.

“Severely damaged cells includes ceils with one or more nulverlzed chromosomes and ceils with 10 ar more sharratisn
Sever=ly damaged cells and pulverizations were courted as 1C aberrations.

‘Higher dose levels were not analyzed due to absence of scorable celis.
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TABLE 7
CYTOGENETIC ANALYSIS OF HUMAN PEIIPHERAL BLOOD LYMPHOCYTES TREATED
WITH PENTABROMODIPHENYL OXIDE I¥ THE PRESENCE OF EXOGENOUS METABOLIC ACTIVATION

INDEPENDENT REPEAT ASSAY: 44 HOUR MARVEST

Number of Structural Aberrations Average

Mitotic Cells Cells with Aberrations’ Chromatid-type Chromosome-type’ Severely Structural

Treatment’ © Flask Index’ Scored (X) Gaps Breaks Exch Breaks Dic Ring Damaged Aberrations
Numericai Structural Cells” Per Cell’

Untreated 0.000
cells . 0.910

DMSO 0.000
0.000

Pentabromodiphenyl
313 ug/ml®

100
100

625 ug/mt

- N
.
VRN

100
100

1250 ug/ml

~N W
Y
~ s~

100
100

2500 p'g/mt

O -
.

3750 ug/mt 100 2

100 0

100 22
100 15

cP
25 ug/mt

8
1.8
1.0

0

4

wWN

i‘HPBL were treated for 4 hours at 37:1°C in the presence of an exogenous source of metabolic activation.

‘Mitotic index = number mitotic figures x 100/500 cells counted.

‘Numerical: includes polyploid and endoreduplicated cells.; Structural: excludes cells with only gaps.

“Chromatid breaks include chromatid and isochromatid breaks and fragments; chromatid exchange figures include
_quadriradials, triradials and complex rearrangements.

‘Chromosome breaks include breaks and acentric fragments; dic, dicentric chromosome.

‘Severely damaged ce’ s includes calls with one or more pulverized chromosomes and cells with 10 or more aberrations.
‘Seversiy Uamagea CElis and puiveiizations were counted as i0 aberrations.

‘Lower dose level tested as a guard aocainst excessive toxicity at higher dose levels but was not required for
analysis.
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TABLE 8
SUMMARY

INCEPENDENT REPEAT ASSAY

Treatment/ Total Aberrations Cells With Aberrations’
S9 Harvest Mitotic X Change Cells Per Celt" (X)
T -eatment Activation Time Index (M1) from Control Scored (Mean + SD) Numerical Structural
(Hrs.) {M=an) MI

Untreated - 20/20 0.010 = 0.100
DMSO - 206/20 0.015 + 0.212

Pentabromodipheny! Oxide
63 ug/mt - 20/20 3.020
125 ug/ml 20/20 6.600
250 ug/ml 20/20 0.015
500 ug/ml 20720 0.000

MMC 20/20 0.205
0.25 ug/mt

(.140
0.060
G.158
3.000

b e

3.578

+

<. 100

Untreated - L4 /64 6.910
0.071

DMSO - 44744 0.005
Pentabromodiphenyl Oxide
63 ug/mi - b /64 0.000
125 ug/ml - bbfidh 0.00%
250 ug/ml - 44744 . 0.010
500 +3/ml 44 /464 . c.010

MMC 44 /64 0.755 + 1.222
0.13 ug/ml

Untreated + 4/20 0.010 = 6.100
DMSO + 4720 J.0006 = §.000

AT

0.20%
0.071
0.100
0.100

hole 1 1

Pentabromodiphenyl Oxide

313 ug/ml + 4/20 8.905 = 0.071
625 jig/ml + 4/20 200 0.015 = 0.122
1250 ug/ml + 4/20 0.005 + 0.071

cP + 4/20 200 0.220 + 0.651
25 uyg/mt

Untreated + 4764 200 0.005 + 0.071
DMSO + 4764 200 0.000 = 0.000

Pentabromodiphenyl Oxide

625 ug/ml 4764 . 200 0.005
1250 ug/mt 4/44 200 0.000
2500 pg/ml 4744 200 0.003
3750 ug/mt 444 . 200 0.010

ce 4144 . 00 0.285 = 0.904
S ug/mi

0.071
2.0u0
0.071
0.100

4 e

‘% reduction in mitotic index relative to negative (solvent or untreated) control. Test articie
concentrations are compared tc .he solvent control and the positive control is compared to the untreated
control .

‘Severely damaged cclls were counted as 10 aberrations.

*% . p1.01; Fisher’s exact test.

‘Data not colliected fur 20 hour harvest time.
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Historical Control Data

) 4« MICROBIOLOG.CAL
MA Study No. G96A063.342 % ASSOCIATES, INC.




IN VITRO MAMMALIAN CYTOGENETIC TEST USING
HUMAN PERIPHERAL LYMPHOCYTES

HISTORICAL CONTROL VALUES
‘ 1993-1995

NON-ACTIVATED TEST SYSTEM

Historical
Values

Aberrant Cells

Untreated
Control

Solvent
Control’

Positive
Control”

Mean

0.2%

0.3%

19.9%

Standard Deviation

0.5%

0.6%

13.9%

Range

0.0% to 2.5%

0.0% 10 4.5%

5% to 87.5%

S-9 ACTIVATED TEST SYSTEM

Historical
Values

Aberrant Cells

Untreated
Control

Solvent
Control'

Positive
Control’

Mean

0.3%

0.3%

15.0%

Standard Deviation

0.5%

0.5%

5.8%

Range

0.0% to 2.0%

0.0% to 3.0%

7.0% to 34.0%

'Solvents include water, saiine, dimethylsulfoxide, ethanol, acetone, lactic acid buffer.
placebo, 0.105N HCI, AD284 diluent, and 45% hydroxypropyl-B-cyclodextrin

“Positive control for non-activated studies, mitomycin C. (MMC)
Positive control for S-9 activated studies, cyclophosphamide, (CP)
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Study Protocol
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Chromosome Aberration: in Human Peripheral Blood
- Lyz«phocytas

1.0 PURPOSE
The purpese of this study is to test the clastogenic potential of a tes: article based upon
its ability to induce chromosome aberrations in human peripheral blood lymphocytes
{HPBL).
SPONSOR

2.1 WName: Chemical Manufacturers Association

2.2 Address: 1306 Wilson Boulevard
Arlington, VA 22209

2.3 Representative: Dr. Hasmukh C. Shah
IDENTIFICATION OF TEST AND CONTROL SUBSTANCES
3.1 Test Arnticle: Pentabromodipheayl Oxide
3.2 Controls: Untreated:  Untreated cells
Solvent: Test Article Solvent
Positive: Mitomycin C (MMC), Cyclophosphamide (CP)

Determination of Purity

The Sponsor will be directly responsible for deiermination and documentation af
the analytical purity and omposition of the test article.

Test Article Retention Sample

The retention of a reserve sample of the test article will be the responsibility of
the Microbiological Associates, Inc.

4.0 TESTING FACILITY AND KEY PERSONNEL

4.1 Name: Genetic Toxicology Division
Microbiological Associates, Inc.

4.2 Address: 9630 Medical Center Drive
Rockville, MD 20830

4.3 Study Director: Ramadevi Gudi, Ph.D.

rotocol . = MICROBIOLOGICAL
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4.4 Associate Study Dirsctor: Donald Putman, Ph.D.

TEST SCHEDULE

5.1 Proposed Experimental Initiation Date: £ //// 2

-2 Proposed Experimental Completion Date: g/g,o /ﬂ

Proposed Report Date: 2 13 /74
TEST SYSTEM

Peripheral blood lymphocytes will be obtained from healthy adults without six months
exposure to either radiotherapy, viral infections or the administration of drugs. This
system has been demonstrated to be sensitive to the clastogenic activity of a variety of
chemicals (Preston et al., 1981).

EXPERIMENTAL DESIGN AND METHODOLOGY

The initial assay will be performed by exposing lymphocytes %0 a minimum of nine
concentrations of the test article as well as positive, untreated and solvent controls in
duplicate cultures (Evans and O’Riordan, 1975). In the rion-activated test system,
exposure will be continuous up to the time of cell collection; in the $9-activated system,
exposure will be for 4 hours. The dividing cells will be harvested at a single time point,
approximately 20 hours from the initiation of treatment. The highest scorable dose level
with at least 50% mitotic inhibition and three lower doses will be evaluated
microscopically for structural chromosome aberrations. In the independent repeat assay,
a minimum of four concentrations will be selected based on the findings of the initial
assay. The exposure conditions will remain the same but two harvests will be carried out,
approximately 20 hours after the initiation of treatment and 24 hours later (44 hours after
initiation of treatment). The clastogenic potential of the test article will be measured by
its ability to increase structural chromosome aberrations in a dose-responsive manner when
compared to the eolvent contrel group. The test article will also be assessed for iis abiiity

to induce numerical chromosome aberrations.
71  Solubility Determination

Unless the Sponsor has indicated the test article solvent, a solubility determination
will be conducted to determine solvent and the maximum soluble concentration up
to a maximum of 500 mg/ml. Vehicles compatible with this test system, in order
of preference, include but are not limited to distilled water (CAS 7732-18-5),
dimethylsulfoxide (CAS 67-68-5), ethanol (CAS 64-17-5), and acetone (CAS 67-
64-1). The vehicle will be the solvent, selected in order of preference, that
permits preparation of the highest stock concentration, up to 500 mg/ml.

= MICROBIOLOGICAL
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Dosa Levels

For the initial cytogenetics assay. HPBL cells will be expesed to at least nine
concentrations of test articie at half-log dilutions. The highest concentration tesied
will be 5 mg/ml for freely soluble test articles. or the maximum concentration
resulting in a workable suspension for pooriy soluble test articles. The pH wiil
be measured at the highest test article treatment condition and will be adjusted, if
necessary, in order t0 maintain a neutral pH in the treatment medium. The
osmolality of the highest treazment condition will also be measured. If excessive
precipitation of the test article-solvent solution occurs upon addition to treatment
medium, or if the osmolality of the treatment medium is excessive, the Sponsor
will be consulted.

For the independent repeat assay, HPBL cells will be exposed to at least four
concentrations of iest article at no greater than half-fold dilutions, the highes
concentration being that which is estimated to cause at least S50% mitotic inhibition
(regardless of solubility) relative to the solvent control. In the absence of at least
50% mitotic inhibition the concentration resulting in minimum precipitation in test
medium will be the highest concentration tested. Minimum precipitation will be
determined by direct visual inspection. [f excessive precipitation of the test
article-solvent solution occurs upon addition to treatment medium, or if the
osmolality of the test article-solvent solition in treatment medium exceeds the
osmolality of the treatment medium-solvent solution by approximately 100 mOs/kg
or greater, the Sponsor will be consulted. The pH and osmolality will he
monitored as in the initial assay.

Frequency and Route of Administration

Targe: cells will be treated for approximately 20 or 44 nours in the non-activated
system, depending upon harvest time, and for 4 hours in the $9- activated system.
Treaument will be achieved by incorporation of the test article-solvent mixaure into
the medium. This technique has demonstrated to be an effective method of
detecuon of chemical clastogens in this test system (Evans, 1976).

Metabolic Activation System

Aroclor 1254-induced rat liver S9 will be used as the metabolic activation system.
The S9 will be prepared from male Sprague-Dawley rats induced with 2 singie
intraperitoneal injection of Aroclor 1254, 500 mg/kg, five days prior to sacrifice.
The S§9 will be batch prepared and =iored frozen at approximately -70°C until
used.

Immediately prior to use, the S9 will be thawed and mixed with cofactors to
contain 2 mM magnesium chloride {MgCl.), 6 mM potassium chloride (KC), 1
mM glucose-6-phosphate, 1 mM nicotinamide adenine dinucleotide phosphate
(NADP) and 20 ul S9 per ml serum-free medium.
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Controls
7.3.1 Untreated Controls

Untreated cells will be used as the untreated control.

7.5.2 Solvent Control

The solvent vehicle for the test article will be used as the solvent control.
For solvents other than water or medium, the final concentration in
treatment medium will not exceed 1%.

Positive Controls

Mitomycin C (MMC) will be used at a concentration within

0.10-0.25 pg/ml as the positive control in the non-activated study.
Cyclophosphamide (CP) will be used at a concentration within

25-100 pg/ml as the positive control in the S9-activated study.

Preparation of Target Cells

Peripheral blood cells will be cultured in complete medium (RPMI-1640
containing 15% fetal bovine serum, 2mM L-glutamine, 100 units penicillin and
100 ug streptomycin/ml) containing 1% phytohemagglutinin (PHA) by adding 0.6
ml heparinized blood to a centrifuge tube containing 9.4 ml complete medium with
1% PHA. The tubes will be incubated upright at 3741°C in a humidified
amosphere of 521% CO, in air for 4448 hours.

Identification of Test System

Using a permanent marking pen, the culture flasks/test tubes, etc. used in the test
system will be identified by the study number, the treatment condition and test
phase.

Treatment of Target Cells

All treatments will be carried out in duplicate. About 44-48 hours after culture
initiation, tubes will be refed (centrifugation at approximately 1200 rpm for
approximately 5 minutes) with 10 ml of complete medium for the non-activated
exposure or 10 m! of S9 reaction mixture for the activated exposure to which will
be added 100 ul of dosing solution of test or control article in solvent or solvent
alone. Larger volumes of dosing solution may be used if water or medium is used
as the solvent. An untreated control consisting of cells in complete medium or S9
reaction mixture will also be included.
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Ia the non-activated studv, the cells will be exposed for 20 hours (harvest 1) or
for 44 hours (harvest 2) at 37£1°C in a humidified atmosphere of 5:1% CO, in
air. Exposure will continue until collection of metaphase cells.

In the §9-activated study, the cells will be exposed for 4 hours at 3721°C in a
humidified atmospherz of 5+1% CC, inair. After the exposure period, the cells
will be centrifuged at approximately 1200 rpm for approximately 5 minutes, the
treatment medium will be aspirated, the cells washed with phosphate buffered
saline, refed with complete medium containing 1% PHA, and retumned to the
incubator for an additional 16 hours (harvest 1) or 40 kours (harvest 2).

Collection of Metaphase Cells

Cells will be collected approximately 20 hours and 44 hours afer initiation of
treatment. These times are seiected to assure analysis of first division metaphase
cells after initiation of test article treatment as well as to allow for analysis of
delayed cells. Two hours prior to harvest, Colcemid® will be added to the
cultures at a final concentration of O.1 ug/ml. The cells will be ¢sllected by
centrifugation (approximately 1200 rpm for 5 minutes), treated with *.075M KCi,
washed with two changes of fixative (methanol:glacial acetic acid, 3:1 v/v), capped
and stored overnight or longer at appreximately 2-6°C. To prepare slides, the cells
will be collected by centrifugation, resuspended in fresh fixative. One to vwo
drops of fixed cells will be dropped onto a wet slide and air-dried. The slide will
be identified by the MA study number, treatment condition and date. At least two

slides will be prepared from each treatment tube. The slides will be stained with
Giemsa and permanently mounted.

Scoring for Metaphase Aberrations

Prior to analysis, slides from the initial and indepe..aznt repeat studies will ha
scanned for scorable metaphases. In each study, whenever possible. the high dose
will be selected to yicld approximately 50% or greater mitotic inhibition. Slides

from the highest scorable dose level and three lower dose level: «ll be selected
for analysis.

Slides will be coded using random numbers by an individua' ¢ involved with the
scoring process. Metaphase cells with 46 centromeres will . ezamined under oil
immersion without prior knowledge of treatment grou-. Wrenever possible, a
minimum of 200 mctaphase spreads (190 per dupiiczi. flask) will be examined
and scored for chromatid-type and chior ysome-type aberrations (Scott et al.,
1990). Chromatid-type aberrations include chromatid 2nd .sochromatid breaks and
exchange figures such as quadnradials (symmet-ical and as; umetrical
interchanges), triradials, ~nd complux ro rrangements. Chromosome-type
aberrations include chromosome breaks and exchange figures such as dicentrics
and rings. Fragments (chromatid or acentric) coserved in the absence of any
exchange figure will be scored as.a break (chroma'id or chromosome). Fragments
observed with an exchange figure wiil not be scored as an aberration but will be
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considered part of the incomplete exchange.  Pulverized chromosome(s).
pulverized cells and severely damaged cells (210 aberrations) will also be
recorded. Chromatid and isochromatid gaps will be recorded but not included in
the analysis. The XY coordinates for each cell with chromosomal aberrations will
be recorded using a calibrated microscope stage. In the delayed harvest, the
percent polyploid cells will be evaluated per 100 metaphase cells. The mitotic
index will be recorded as the percentage of cells in mitosis per 500 cells counted.

CRITERIA FOR DETERMINATION OF A VALID TEST
8.1 Untreated and Solvent Controls

The frequency of cells with structural and numerical chromosome aberrations in
the untreated or solvent control must be no greater than 6%.

Positive Controls

The percentage of cells with aberrations must be statistically increased (p<0.05,
Fisher’s exact test) relative to the solvent control or to the untreated control if a
solvent other than water is used.

EVALUATION OF TEST RESULTS

The toxic effects of treatment are based upon mitotic inhibition relative to the
solvent-treated control and will be presented for both the initial and the independent repeat
chromosome aberration assays. The number and types of aberrations, the percentage of
structurally damaged cells (percent aberrant cells) in the total population of cells
examined, the percentage of numerically damaged cells in the total population of cells
examined, and the frequency of structural aberrations per cell (mean aberrations per cell)
will be reported for each treatment group. Chromatid and isochromatid gaps ar= presented
in the data but are not included in the total percentage of cells with one or more
aberrations or in the frequency of structural aberrations per cell.

Satistical analysis of the percent aberrant cells will be performed using the Fisher's exact
test Fisher's test will be used to compare pairwise the percent aberrant cells of each
treatment group with that of the solvent control. [n the event of a positive Fisher's test
at any test article dose level, the Cochran-Armitage trend test will be used to measure
dose-responsiveness.

All conclusions will be based on sound scientific judgement; however, as a guide to
interpretation of the data, the test article will be considered to induce a positive response
when the percentage of cells with aberrations is increased in a dose-responsive manner
with one or more concentrations being statistically elevated relative to the solvert control
group (p<0.05). A reproducible and significant increase at a single dose level will be
considered positive. Test articles not demonstrating a statistically significant increase in
aberrations will be concluded to be negative.
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REPORT

A r>port of the results of this study will be prepared by the Testing Laboratory and will
accurately deseribe all methods used for generation and analysis of the data.

Results presented will include, but not be limited to:

]

+ cells used

* test conditions: composition of medium, CO, cencentration, incubation time.
concentration of test article und rationale for selection of concentration, duration of
treatment, duration of treatment with and concentration of Coleemid®, type of
metabolic activation system used, positive, solvent and untreated controls

« number of cell cultures

+ number of metaphases analyzed (data given separately for each culture)

* mitotic index

* criteria for scoring aberrations

+ type and number of aberrations, given separately for each treated and control culture

* historical control data

1i.0 RECORDS AND ARCHIVES
Upon completion of the final report, ail raw datd and reports will be maintained by the

Quality Assurance Unit of Microbiological Asscciates, Inc., Rockville, MD, in accordance
with the relevant Good Laboratory Practice Regulations.

120 REGULATORY REQUIREMENTS/GOCT LARORATORY PRACTICE

This protocol has been written to comply with EU Legislation L 383 2/148, B.10
Mutagenicity (/n Vitro Mammalian Cytogenetic Test), December, 1992; OFCD Guideline
475 (Genetic Toxicology: /n Vitro Mammalian Cytogenetic Test), May, 1983; and EPA
Health Effects Testing Guidelines, Subpart 798.5375 (In Vitro Mammalian Cytogenetics),
Fed. Register, vol. 50, September, 1985 with revisions Fed. Register, vol. 52, May, i987.

Tl';is study will be performed in compliance with the provisians of the Good Laboratory
Practice Reguiations for EPA TSCA, Regulations, 40 CFR 792 and OECD ISBN 922-84-
12367-9.

Will this study be submitted 10 a regulatory agency? Yes

If so, to which agency or agencies? EU and EPA-TSCA

Unless arrangements are made to the contrary, unusc ' dosing solutions will be disposed
of following administration io the test system and all residual test article will be disposed
of following finalization of the report.

, e & MICROBIOLOGICAL
Protocol No. SPCT342 91/0394% 7of8 Q ﬁ.SSOClATES, INC.

MA Study No. G96A063.342




REFERENCES

Evans, H.J. and M.L. O'Riordan. 1975. Human petipheral blood lymphocyizs for the
analysis of chromosome aberrations in mutagen tests. Mutation Res. 51:135-148.

Evans, H.J. -1976. Cytological methods for detecting chemical mutagens. In: Chemical
Mutagens, Principles and Methods for their Detection, vol. 4. A. Hollaender (ed).
Plenum Press, New York, NY.

Preston, R.J., W. Au, M.A. Bender, J.G. Brewen, A.V. Carrano, J.A. Heddle, A F. McFee.
S. Wolff, J.S. Wassom. 1981. Mammalian in vivo and in vitro cytogenetic assays: a
report of the Gene-Tox Program. Mutation Res. 87:143-188.

Scott, D., N.D. Cuaxford, B.J. Dean and D.J. Kirkland. 1990. Metaphase Chromosome

Aberration Assass In Vitro. In: Basic Mutagenicity Tests: UKEMS Recommended
Procedures. D.J Kirkland (ed). Cambridge University Press, New York, NY.

APPROVAL

Homdl . KTod_ 5-29-9¢

SPONSOR REPRESENTATIVE ’ DATE

(Print or Type Name)

&,lef/}zﬂ[ A 8/s/)7¢

MA STUDY DIRECTOR DATE

én MICROBIOLOGICAL
Protocol No. SPCT342 ‘(2 ASSOCIATES, INC.

MA Study No. G96A0€3.342




CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY that the microimages appeasing on this microﬁéhe are accurate
and complets reproductions of the records of U.S. Environmental Protection Agency

documents as delivered in the reguiar course of business for microfiiming.

Data produced__ 25 gp o lban el

(Month) (Day) (Year) Camera Qperaxor

Syracuse New York
(City) (State)

Place




