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STATEMENT I COMPLIANCE

Study AA11VU.i23.BTL was conducted in compiiance with the U.S. FD A Good I aboratory
Practice Regulations as prblishad in 21 CFR 58, the U.S. EPA GLP Sta: fards 40 CFR 160
and 40 CFR 792, the UK GLP Compliance Programme, the Japanese GL: Stardard and the
OECD Principles of Good Laboratory Practice in all material aspects w h the following
exceptions:

The identity, strength, purity and composition or other
characteristics to define the test or control article were rot
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.

The stability of the test or control article under the test
conditions was not determined by the testing facilit: .
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Ramadevi Gudi, Ph.D. A Date
Study Director
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CUALITY ASSURANCE STATEMENT

Study Title: MAMMALIAN ERYTHROCYTE MICRONUCLEUS TEST
Study Number: AAl1l1VU. 123 .BTL
Study Director: - Ramadesi Gudi, Ph.D.

This study has been divided into a series of in-process phases. Using
a random sampling approach, Quality Assurance monitors each of rhese
phases over a series of studies. Procedures, documentation, equipment
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 ¢°FR S8), the U.S. EPA GLPs (40 CFR 792 and 40 CFR
160), the UK GLP Regulaticns, the Japanese GLP Standard. and the CECD
Principles of Gocd Laboratory Practice and to assure that the stvdy is
conducted according to the protocel and relevant Standard Operating

Procedures.

The following are the inspection daces, phases inspected, and repor:
dztes of QA inspections of this study.

INSPECT ON 26 JAN 33%. TO STUDY DIR 26 JAN 9%, TC MGMT 25 JAN 99
PHASE: Protocol Review

INSPECT ON 03 MAR 99, TO STUDY DIR 03 MAR 99, TOC MGMT 03 MAR 99
PHASE: Slide Preparation

INSPECT ON 23 MAR 99, TO STUDY DIR 25 MAR 93, TO MGMT 30 MAR 99
PHASE: Draft Report

INSPECT ON Q3 JUN 99, TO STUDY DIR 03 JUN 39, TO MGMT 03 JUN 99
PHASE: Draft to Final Report

This report describes the meth~ds and procedures used in the
study and the reported results accurately reflect the raw
data of the study.

/\ SRV ' */
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. SUMMARY

The test article, 2,4,6-Tribromophenol, was tested in the mouse micronucieus assay. The
assay was performed in two phases. The first phase, designed to set dose levels for the
definitive study, consisted of a pilot assay followed by a toxicity study. The second phase.
the micronucleus study, evaluated the potential of the test article to increase the incidence of
micronucleated polychromatic erythrocytes in bone marrow of male and female mice. In both
phases of the study, test or control articles v.cre administered in a constant volume of
20 mL/kg body weight by a single intraperitoneal injectior.

Corn oil was determined to be the solvent of choice based on a solubility determination
of the test article and compatibility of the vehicle with the test system animals. The test
article was soluble in com oil at 200 mg/mL, the maximum concentration tested. Dosing
concentrations were delivered to the test system as yellow solutions.

In the pilot assay, male mice were dosed with 1, 10, 100, or 1000 mg test article/kg body
weight and male and female mice were dosed with 2000 mg/ke. Mortality was cbserved in
2/2 male mice at 1000 mg/kg and in 5/5 male mice and 5/5 female mice at 2000 mg/kg.
Clinical signs, observed immediately following dose administration, included: convulsions in
male mice at 1000 mg/kg and in male and female mice at 2000 mg/kg.

In the toxicity assay, male and female mice were dosed with 200. 400, 600, or 800 mg
. test article/kg body weight. Mortality was observed in 5/5 male mice and /5 female mice
at 600 and 800 mg/kg. Clinical signs, observed immediately following dose administration.
included: convulsions in male and female mice at 400, 600 and 800 mg/kg. Lethargy was
observed in male and female mice at 200 and 400 and 600 mg/kg. piloerection in male and
female mice at 200 and 400 and crusty eyes in nale and female mice at 400 and 600 mg/kg.
Approximately two hours after dosing with 600 mg/kg, one male and one fomale mouse
exhibited tremors. A reductions of approximately 10% and 15% in body weights in male and
female groups treated with 400 mg/kg were observed three days after dose administration.
Due to clinical signs and reductions in body weights, the maximum tolerated dose was
estimuicd to be 300 mg/kg and was used as the high dose for the micronucleus test.

In the micronucleus assay, male an. female mice were dosed with 75, 150 and 300 mg
test article/kg body weight. No mortality was observed in any male or female mice in the
micronucleus study. Clinical signs following dose administration included: lethargy, and
piloerection in male and female mice at 150 and 300 mg/kg. All other animals treated with
test or control articles appeared normal following dose administration. Bone marrow cells,
collected 24 and 48 hours after treatment, were examined microscopically for micronucleated
polychromatic erythrocytes. Statistically significant reductions in the number of
polychromatic erythrocytes were observed in male mice treated with 150 and 300 mg’kg 24
hours after dose administration relative to the respective vehicle control (p<0.05, Mann
Whitney Test).

. No significant increase in micronucleated polychromatic erythrocytes in test article-treated
groups relative to the respective vehicle controf groups was observed in male or female mice

. -~
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at 24 or 48 hours after dose administration (p>0.05, Kastenbaum-Bowman). The results of
the assay indicate that under the conditions described in this report, 2,4.6-Tribrornophenol did
not induce a significant increase in micrenucleated polychromatic erythrocytes in either male
or femzle mice. The test article. 2.4,6-Tribromophenol was concluded to be negative in the
mouse micronucleus assay.

BioReliance Study No. AATIVU.I123.BTL 8
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PURPCSE

The purpose of this study was to evaluate the clastogenic potential of the test article as
measured by its ability to induce micronucleated polychromatic erythrocytes in mouse bonc
marrow, :

CHARACTERIZATION OF TEST AND CONTROL ARTICLES

The test article, 2,4,6-Tribromophenol, was received by BioReliance on January 11, 1999
and was assigned the code number AA11VU. The lot number of the test article was not
provided. The test article was characterized by the Sponsor as a white to off-white powder
which shouid be stored at room temperature in a cool, dry, well-ventilated area away from
incompatible materials. Upon receipt, the test article was described as a white solid and was
stored at room temperature, in a dry, well ventilated area away from incompatible materials
and protected from exposure to light and moisture. The test article was reported by the
Sponsor to be 100% pure.

The vehicle used to deliver 2,4,6-Tribromophenol to the test system was corn oil (CAS
number 8001-30-1) obtained from Sigma Chemical Company.

Cyclophosphamide (CP, CAS number 6055-19-2), was obtained from Sigma Chemical
Company and was dissolved in sterile distilled water at a concentration of 2.5 mg/mL for use
as the positive control.

MATERIALS AND METHODS
Test System
ICR mice for pilot assay were obt~ined from Harlan Sprague Dawley Inc  Frederick MD
and for toxicity and micronucleus . .;ay from Harlan Sprague Dawley, Inc., Oregon. WI .
At the initiation of the study, the mice were 6 to 8 weeks old. Animal body weights recorded

at randomization were within the following ranges:

Pilot study: Males, 27.4 - 31.3 grams
Females, 25.3 - 27.7 grams

Toxicity study: Males, 30.6 - 34.3 grams
Females, 24.9 - 29.2 grams

Micronucleus assay: Males, 29.9 - 36.7 grams
Females, 24.7 - 30.0 grams

BioReliance Study No. AA1IVU 123.BTL ¢ 6 BIORELIANCE




Animal Receipt and Quarantine

Mice were obtained from a source monitored for evidence of ectoparasites. endoparasites,
pathogenic bacteria, mycoplasmas, and appropriate murine viruses and were quarantined for
no less than 5 days after receipt. The mice were observed each working day for signs of
illness, unusual food and water consumption. and ather conditions of poor health. The
animals were judged to be healthy prior to utilization in the assay.

Animal Care

The mice were housed in an AAAL AC-accredited facility with a controlled environment
of 7416°F, 50+20% relat.ve humidity. and a 12 hour light/dark cycle. Mice of the same sex
were housed up to five per cage in plastic autoclavable cages which were maintained on
stainless steel racks equipped with automatic watering manifalds and which were covered with
filter material. Heat-treated hardwood chips were used for bedding. Mice had free access
to certified laboratory rodent chow which had been analyzed for envircnmental contaminants
{(Harlan TEKLAD certified Rodent 7012C) and to tap water (Washington Suburban Sanitary
Commission, Potomac Plant). There were no contaminants in the feed which were considered
to have influenced con the results of the study. The water used in the study met USEPA
drinking water standards and is monitored at ieast annually for levels of organophosphorus
pesticides, metals, and coliform and other contaminants.

Solubility Test

A solubility test was conducted to select the vehicle and to determine the vehicle that
permit preparation of the highest soluble or workable concentration, up tc 200 mg/mL. On
the basis on information provided by the Sponsor, the test article wi's insoluble in water and
thus a limited solubiity test was conducted using comn oil.

Pilot Study

For the pilot study, mice were randomly assigned to one group of five males and five
females and to four groups of two males each. Fach mouse was given a sequential number
and identified by ear tag. All mice were weighed immed ~tely prior to dose administraticn
and the dose volume based on individual body weigats.  Mice were observed after dose
admirustration and daily thereafter for 3 days for cli.sicet stgrrs of chemical effect. Body
weights were recorded prior to dose administration ane i and 3 days after dose
administration.

Toxicity Study

For the toxicity study. mice were randomly assigned to four groups of five males and five
females each. Each mouse was given a sequennal number and identified by ear tag. All
mice in the experimental groups were weighed immedrately prior to dose admunistration and
the doss volume was based on individual body weights.  Mice were observed after dose
admimstration and daily thereafter for 3 days for clinical signs of chemical effect. Body

-
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weights were recorded prior to dose administration and 1 and 3 days after dose
administration.

Micrvnucleus Assay

The micronucleus assay was conducted using established and validated procedures
(Heddle, 1973; Hayashi et al., 1994; Mavournin et al., 1990). The mice were assigned to
seven experimental groups of five males and five females each according to a
computer-generated program which is based on distribution according to body weight. An
additional group of S males and 5 females was designated as replacement animals in the event
of mortality prior to the scheduled sacrifice time and was dosed with the test article high dose
level.  Negative and positive control groups were shared between this and study
AAI1XA.123.BTL, both of which were p< formed ror Great Lakes Chemical Corporation and
Griffin L.L.C. Each mouse was given a sequential number and identified by ear tag. The
study design was as follows:

. Number of Mice Per Sex Used
for Bone Marrow Collection
Nuniber of Mice  After Dose Administration
Per Sex Dosed 24 hr 48 hr

Vehicle Control

Com oil 10 5 S
Test Article
Low test dose (75 mg/kg) 5 5
Mid test dose /150 mg/kg) S S
High test dose (300 mg/kg) 15 S 5
Positive Contiot
CP, S0 mg/kg 5 5
Dose Administration

The test article vehicle mixture, the vehicle alone, .t the positive control was administered
by a single intraperitoneal injection at a constant volume of 20 mi.kg body weight
Intraperitoneal injection was selected to maximize deiivery of the tost article to the test
system. All mice in the experimental and control groups were weighed immediately prior to
dose administration, and the dose voluime was based on individual body weights. Mice were
observed afte: dose administration for clinical signs of chemical effect.

Slide Preparation
At the scheduled sacrifice times. five mice per sex per treatment were sacrificed by CO,

asphyxiation. Immediately following sacrifice, the femurs were exposed. cut just above the
knee, and the bone marrow was aspirated into a syringe containing fetal tovine serum. The

BioReliance Study No. AALIVU.123BTL 13 Q BIORELIANCE
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bone marrow cells were transferred to a capped centrifuge tube containing approximately

I mL fetal bovine serum. The bone marrow celis were pelleted by centrifugation at
approximately 100 x g for five minutes and the supernatant was drawn off, leaving a smail
amount of serum with the remaining cell pellet. The cells were resuspended by aspiration
with a capillary pipet and a small drop of bane marrcw suspension was spread onto a clean
glass slide. Two slides were prepared from each mouse. The slides were fixed in methanol,
stained with May-Gruenwald-Giemsa and permanently mounted.

Scoring for Micfonuclti

Slides were coded using a random numbe; tabie by an individual not involved with the
scoring process. Using medium magnification, an area of acceptable quality was selected
such that the celis were well spread and stained. Using oil immersion, 2000 polychromatic
erythrocytes were scored for the presence ol micronuciei which are defined as round, darkly
staining nuclear fragments, having a sharp contour with diameters usually from 1/20 to 1/5
of the erythrocyte. The numbcr of microrucleated normochromatic erythrocytes in the field
of 2000 polychromatic erythrocytes was enumerated. The proportion of polychromatic
erythrocytes to total erythrocytes was also recorded per 1300 erythrocytes.

Evaluation of Test Results

The incidence of micronucleated polychromatic eryvthrocvtes per 2000 polychromatic
erythrocytes was determined for each mouse and treatment group. Statistical significance
was determined using the Kastenbau:a-Bowman tables which are based on the binomial
distribution (Kastenbaum and Bowman, 1970). All analyses were performed separately for
esch sex and sampling time.

In order to quanufy the proliferation state of the bone marrow as an indicator of bone
marrow tox:city, the proportion of polychromatic erythrocytes to totai erythrocytes was
determined for each animal and treatment group.

All conclusions were based on sound scientific judgement; however. as a guide to
interpretation of the data, the test article was considered to induce a positive respecase if a
dose-responsive increase in micronucleated polychromatic erythrocytes was observed and one
or more doses were statistically elevated relative to the vehicle contol Pp<0.05,
Kastenbaum-Bowman Tables) at any sampling timne. If a single treatment group was
significantly el.vated at one sacrifice time with no evidence of a dose-response, the assay was
considered a suspect or unconfirmed positive and a repeat assay recommended. The test
article was considered negative if no statistically significant increase in micronucleated
polychromatic erythrocytes above the concurrent vehicle control was observed at any
sampling time.

Criteria for a Valid Test

The mean incidence of micronucleated polychromatic erythrocytes must not exceed 5/1000
rolychromatic erythvocytes (0.5%) in the vehicle control.  The incidence of micronucieated

-~
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polychromatic erythrocytes in the positive control group must be significantly increased
relative to the vehicle control group (p<0.05, Kastenbaum-Bowman Tables).

Archives
All raw data, scored slides, and a copy of the final report will be maintained according

to Standard Operating Procedure OPQP3040 by the BioReliance Regulatory Affairs/Quality
Assurance Unit headquartered at: BioReliance, 14920 Broschart Rd., Rockville, MD. 20850.

RESULTS AND DISCUSSION

Solubility Test

Com oil was determined to be the solvent of choice based on a solubility determination
of the test article and compatibility of the vehicle with the test system. The test article was
soluble in corn oil at 200 mg/mL, the maximum concentration tested. Dosing concentrations
were delivered to the test system as yeliow solutions.

Pilot Assay
For the pilot study, 2,4,6-Tribromophenol was administered by intraperi - ' injection
to male mice at 1, 10, 100, or 1000 mg test article/kg body weight and to : ad female

mice at 2000 mg/kg which was administered in a tota! volume of 20 mL test article-vehicle
mixture/kg body weight. Mortality, clinical signs and body weight data are reported in Tables
| and 2. Mortality occurred after dose administration as follows: 5/5 males and 5/5 females
at 2000 mgrkg and 2/2 maies at 1000 mg/kg. Clinical signs, whick were noted immediately
after dose administraxion, included: convulsions in all male mice at 1000 mg/kg anc in all

:n-l‘ asnd as Y oY) I Al Athoer amimale snmanrad o al thanas 1n!ln

famanla NN
TR WAIINE LWREISANW Illl‘ﬁ -l seVVUVY lll‘a‘l\a i1 Vel muulma “Ww‘\l lmlll‘m uuvus W |I ‘r

observation period. Due to excessive mortality at 2000 and 1000 mg/kg, a toxicity
assay was performed.

Toxicity Assay

For the toxicity study, 2.4,6-Tribromophenol was administered by a singie intraperitoneal
injection to male and female mice at 200, 400, 600, or 800 mg tcst article’kg bod - weight
which was administered in a total volume of 20 mL test article-vehicle mixture’kg body
weight. Mortality, clinical signs and body weight data are reported in Tabies 3 and 4.
Mortality occurred within a day of dose adminustration in ali male and female mice at 600
and 800 mg/kg. Clinical signs, which were noted immediately following dose administration,
included: convulsions in all male and female mice at 400, 600 and 800 mg’kg. Lethargy was
observed in male and female mice at 200, 400 and 600 mg/kg. piloerection in males and
females at 200 and 400 mg‘kg and crusty eves in males and females at 400 and 600 mg/kg.
Approximately two hours after dosing with 600 mg/kg, one male mouse and one female
mouse exhibited tremors. A reductions of approximately 10% and 15% in body weights in
male and female groups treated with 400 mgkg were obscrved three days after dose
administration. Due to clinical signs and a reductions in body weights, the maximum
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tolerated dosc was estimated to be 300 mg/kg and was used as the high dose for the
micronucieus test. .

Micronuc'sus Assay

For the micro.iucleus test, male and female mice were dosed with 2,4,6-Tribromophenol
by a single intrapernitoneal injection of 75, 150, or 300 mg test article’kg body weight which
was administered in a towal volume of 20 mL test article-vehicle mixture/kg body weight.
Mortality and clini.al signs are presented in Table 5 No mortality occurred at any dose level
during the course of the micronucleus study. Clinical signs, which were noted on the days
following dose administration, included: lethargy and piioerection in maie and female mice
at 150 and 300 mg/kg. All other mice treated with test and control articles appeared normal

during the study.

The incidence of micrcnucleated pelychromatic erythrocytes per 2000 polychromatic
erythrocytes scored and the proportion of polychromatic erythrocytes per total erythrocvtes
are summarized and presentcd for each treatment group by sacrifice time in Tabie 6.
Individual animal data are presented in Tables 7 and 8. Staustically significant reductions in
the number of polychromatic erythrocytes were observed in male mice treated with 150 and
300 mg/kg 24 hours after dose administration relative to the respective vehicle control.
(p<0.05, Mann Whitney Test).

The number of micronucleated polychromatic erythrocytes per 2000 polychromatic
erythrocytes in test article-treated groups was not statistically increased relative to their
respective vehicle control in either male or female mice. regardless of dose level or bone
marrow collection time (p>0.05, Kastenbaum-Bowman Tables). CP induced a significant
increase in micronucleated polychromatic ervthrocytes in both male and female mice (p<0.05.
Kastenbaum-Bowman Tables).

CONCLUSION

All critenia for a valid test were met. Under the conditions of the assay described in this
report, 2,4,6-Tribromophenol did not induce & significant increase in the incidence of
micronucleated polychromatic erythrocytes in bone marrow and was concluded to be negative
in the micronucleus test using male and female mice.
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Clinical Signg Following Dose Administratizr 2f 2,4 &-Tribroscohenc.
Pitot “axiciiy 3tudy

—e———— s
Treatwment Clinica: “bservation Number of A~imels Number cf Anirals
witih (Clinical Sied/T»_al Yumber
S:ans/Toral of ar rals Dosed
Numrber of An.mals ‘
Dosed j
I
L - . M3les Femalex Malasy Femal:s !
e = [] s
2. %, s-Tribromophensi, Normai 272 N/2 G/z N/»
1 ™3/kg - .
2.4 6-Tribromophencl, Normal 2/2 N/A Gz /R !
| - mg/xq . .
2.4, ¢ -Tribromophenol, Normal 272 N/A 3.2 ~rA
100 waskg
2.4, 5-Tribromophenal, Convulsicons 22 N/A 2/2 M A
1200 mg/kg
2.4.6- Tribromophenol, Convulsions /8 5/% 5/5 5/%
20cC mg/kg

-~
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Ptlot Toxicity Study Using 2,4.6-Tribromophenct In ICR Mice:

Table

-
I3

Body Weight and Mortality Data

Group Meen Body Merighes (gms) % Change'

Joeatment Sen  Pretreatment Dav 1 Day 3 Day 1 Dsy 3 Hortality’

2,8,6- L] 30.2 313 3.9 3.6x 5.6% 072

Tribri.wonhenot , : 0.4 z 1.0 s 1.2

1 mg/kg

16 g/kg " 3.6 30.6 3.3 -3.2x ~0.9% 072
+ 0.6 t 0.6 t 1.1

100 mg/kg ] 30.4 29.8 2:.0 -2.0% 2.0% 6/s2
t 3.0 + 3.0 t 3.2

1000 mg/kg ] 30.8 o o o w0 272
1.4

2000 2g.'¥3 " 30.9 ) w0 W o 575
+ 1.0

f 7.8 © W o o $/3%
+ 1.1
% Chonge = (Pogt- - e t) x 00

Pretreatment weight

2nlesmrtcd as nmber of snimels deed 3 days a‘ter dose sdministration/total naber teated.

L T

RO Tmia GuT T meTiakicy.
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Table 3

Clinical Signs Fol lowing Dose Administration of 2,4,6-Tribromaphenol
Toxicity Study

Treatment Clinical Observation Number of Animalis Number of Aninals
with Clinical Died/Total Number
Signs/Total of Animals Cosed
Number of Animals
Dosed
Males Females Maies Females
2.4.6-Tribromophenol, Lethargy 5/5 s 0/5 3/8
200 mg/kg Piloerection 5/8 3/%
2,4,5-Tribromophenst, Cemvulsions S/S S/S 02/8 c/5
400 ~g/kg Lethargy S/5 S/S
Piloerecticn S/S S/S
Crusty eyas 5/% s/s
2 4,6-Tribromophenocl, Conv: lsions 5/5 s/s s/8 5/5
600 mg/kg Tramors . i’s 1/s
Crusty eyes 1/s 175
Letharqgy 1/5 1/5
2.4.6-Tribrorophencl, Convulsicns S/S S/5 5/% S/s
800 mo/kg L

/
BioReliance Study No. AA11VU.123.BTL g C BIORELIANCE
’ " CE
- Coatee

Pormesty Mitron e gl



Table 4

Toxicity Study Using 2.4,6-Trubromephencl In ICR Mice:
Body Weight and Mortality Data

Group Mean Body Weights {gms) X Change'
Trestment Sex Pretrestment Day 1 Day 3 Day 1 Day 3 Mortality’
2.4,6- " 33.7 - 338 3%.1 -0.6% 1. 0/5
Tribromophenot , + 1.1 [N | + 1.2
200 mg/kg
F 26.8 26.9 7.7 0.4% 3.6% 0.5
£ 1.2 +1.2 + 1.9
400 mg/kg " 3%.2 33.0 30.8 -3.5% -9.9% 0/5
£ 1.3 + 1.0 + 1.6
F 27.0 26.1 2.7 3.3 -15.9% 0/5
+ 1.3 + 1.7 t 2.0
400 mg/kg " 38.2 ‘o » o o 55
+ 1.5
] 7.4 w0 o w N S/5
+ 1.6
800 mg/kg ] 33.1 N ‘w 2 ) *No LV
+£ 1.8
f 27.0 . ) o o o 575
+ 1.5
X Change = (Posg-treetment weight - Pretreatment weight) x 100

Pretreatment weight
‘Reported as mmber of animals dead 3 days after dose administration/total rumber tested.

‘No data due to mortality.
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Table 5

Climcal Signs Following Dose Administration of 2,6,8-Tribromophencl
Micronucleus Assay

47— L ——
Treatment Clintcal Observation Number of Anima:lsz Number of An.ma.s
with Clinical Died/Total Number
Signs/Total of An:ma.s Dcsed
Numter of Animals
Doged
Males Females Maies Ferales
Corn oil, . Normal 19/10 12/10 G/ /10
20 ml/kg
2.4,6-Tribromophenol, Norwal s/8 5/8 /8 3/5
25 mg/xg
2,4,6- Tribromophenal, Lethargy 3/5 2/5 9/s a/s
150 mg/kg filoerecticn /8 2/3
2.4.6-Tribromophencol, Zethargy 15/15 15715 0/15 e/18
300 mg/kg Piloerection 15/15 15/1S
CP, Normal 5/%8 §/% /8 o/5
S0 ma/kg

-~
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Table 6
Sunmary of Bone Marrow Micromucleus Study Using 2,4,6-Tr ibromophenol

PCE/Total Change Micronucleated Polychromatic Eryth-ocytes
Time Number Erythrocytes From Nunber per 1000 PCEs Nusber per
Treatment Sex  (hr) of Mice (Mean +/- sd) Control (X) {Mean +/- sd) PCEs Scored’
Corn oil
20 mL/kg " 2% s 0.54 ¢ 0.02 0.4 2 0.42 & 7/ 10000
F 24 5 0.57 ¢ 0.12 0.4 £ 0.55 4 / 10000
2,4,6-Tribrosophenot '
75 mrkg " 26 5 0.47 ¢+ 0.06 13 0.3 ¢0.27 37 10000
F F7 5 0.47 £ 0.03 -18 0.2 + 0.27 2 7/ 10000
150 mg/kg " 2 5 0.42 ¢ 0.06 22 0.2 :0.27 27 10000
f 24 H 0.44 ¢ 0.03 -23 0.5 + 0.35 S 7 10000
300 wg/kg " 24 5 0.45 ¢ 0.04 14 0.2  0.27 2 7 10000
] 24 1 0.47 + 0.03 -1 0.3 ¢ 0.27 3 7 10000
cP, :
S0 mg/kg (] 24 ] 0.33 + 0.02 .39 5.5 £ 4.29 * 255 7/ 10000
4 24 ] €.40 + 0.05 .30 27.5 *+ 4.9 * 275 7 10000
Corn oil
20 m./kg " 48 H 0.51 = 0.02 0.2 + 0.27 2/ 10000
F «8 . 0.51 + 0.05 0.3 + 0.27 3 /7 10000
2,4,6-Tribramophenol :
300 mg/kg " 48 5 0.48 * 0.06 -6 0.6 t 0.42 & / 10000
3 43 s 0.48 = 0.04 -6 0.1 ¢ 0.22 1/ 10000

! ps0.05 (Mern-Vhitney test)
i», ps0.05 (Keatenbaum-Bowman Tebles)

BioReliance Study No. AA11VU.123.BTL 21 BlOREL’ANCE
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Table 7
Induction of Micronucleatedvvolychrmtic Eryth.rocytes in '
Bone Marrow Cells Collected 24 Hours After a Single Dose of
2,4,8-Tribromophenct
Animal PCE/Total Micronucleated PCE
Trestment Sex Nuber Erythrocytes (Number/PCE Scored)
Corn oil " ] 0.52 1 7 2600
20 m/kg 2 0.55 0 7 2000
3 0.52 0 s 2000
4 0.57 2 / 2000
S 0.53 1 7 2000
3 3 0.82 0 /7 2000
7 .59 G / 2000
8 8.40 2 / 2200
9 0.72 0/ 2000
10 .52 2 7 2000
2,4,6-Tribromophenoi
75 mg/kg [} 13} 0.48 T/ 2000
12 0.64 1 7 2000
13 0.57 1 7 2000
14 0.42 1/ 2000
15 0.47 Q / 2000
F 16 0.47 g s 2000
17 0.42 0 s 2000
18 0.49 0 s 2000
19 0.49 1 / 2000
20 0.49 1 ¢/ 2000
15C mg/kg L 21 0.43 0 / 2000
22 0.43 0 / 2030
23 0.31 1 7 2000
24 0.44 i /7 200G
25 0.48 Q9 7 2000
F 26 C.42 1 / 2000
27 0.460 17 2000
28 0.43 2 / 2000
29 .49 1 /7 2000
30 0.45 0 7 2000
30C mg/kg L] L3 0.51 0 s 2000
32 0.46 1 /7 2000
33 0.43 0/ 2000
3 g.41 c 7/ 2000
35 0.44 1 /7 2000
F 38 Q.45 1/ 2000
3? 0.51 0 7 2000
38 0.48 1 7 2000
35 ¢.43 1 7 2000
&0 Q.47 g /7 2000
cP, L] 4] 0.3% 53 7 2000
S0 mg/kg I 0.35 57 / 2000
73 0.33 53 s 2000
76 0.33 56 / 2000
be 0.32 36 / 2000
F 76 3.39 &6 / 2000
tai Q.44 58 / 2000
78 2.32 &1 / 2000
™ 3.39 &3 / 2000
80 .44 49 /7 2000
_ -~
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Table 8

Induction of Micronucieated Polychromatic Erythrocytes in
Bone Marrom Cells Collected 48 Mours After a Single Dose of
2,4,6-Tribromophenot

Animet PCE/Total Ricronuclested PCE

Treatment Sex mber Erythrocytes (Number/PCE Scored)
Corn oil N a 0.48 0 7 2000
20 mL/kg 82 0.52 1 7 2000

&3 0.5% 1 7 2000

84 0.54 ¢ 7 2000

8 0.49 0 7 2000

F 8 0.56 1 7 2000

a7 0.44 0 7 2000

s 0.54 t 7 2000

a9 0.47 1 7 2000

90 0.5% 0 7 2000
2,4,6- Tribromophenct
300 mg/ke ] " 0.5% 1 7 2000

9 0.43 0 7/ 2000

93 0.42 2 / 2000

% 0.45 1 7 2000 4

1] 0.5% 2 /7 2000

3 % 0.44 0 7 2000

o7 0.5 0 7 2000

9 0.48 0 7 2000

» 0.47 1 7 2000

100 0.47 Q0 7 2000

4
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Mouse Micronucleus Test Historical Control Data
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Mouse Micronuciens Test Historical Control Data
1995-1997

Negative Control Animals'

Ratio of PCE/Total MPCE/1000 PCE Scored

Erythrocytes
Males Females
0.54 0.55 0.79
Standard Deviation 0.08 0.08 0.90 0.94

LO.IS -0.81 | 0.24 - 0.86 0-8

Females

Positive Control Animals®

Parameter Ratio of PCE/Total MPCE/1000 PCE Scored
Erythrocytes

Males Females

0.48
Standard Deviation 0.12 ., 010 17.18 14.37
0.12-083 2-77

'Negative controls include all vehicles and sll routes of administration.
*Positive control is cyclophosphamide, 40 to 60 mg'kg. dosed by IV, IP or PO.
Bone marrow cells were collected at 24 hours after a single administraiion.
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BioReliance Study Number ARIIVU . 1d 2. & TL

A 2D
Mammalian Erythrocyte Microanucieus Test 'Y L’J CLEMENG Y

. 1.0 ‘PURPOSE . /}-‘,‘\PI,@@\“—;':

The purpose of this study is to evaluate the clastogenic potential of the test anticles as
measured by their ability to induce micronucleated polychromatic erythrocytes in mouse

bone marrow.
20 SPONSOR
2.1 Name: Great Lakes Chemical Corporation and
Griffin L.L.C.
Address: Great Lakes Chemical Corporation
P.O. Box 2200
Highway 52 N.W.
West Lafayene, IN 47906
Gnffin L.L.C.
PO Box 1847
* 2509 Rocky Ford Road
Valdosta, GA 31603-1847
2.3  Representatives John A. Biesemeier (Great Lakes Chemical Corporation)
W. A. Hawkins, Jr., Ph.D. (Griffin L.L.C.)
. 24  Sponsor Project #: GP99-019 (Grifin L L.C.)

3.0 IDENTIFICATION OF TEST AND CONTROL SUBSTANCES
3.1  Test Artcle: 2,4.6-Tribromophenol

32 Conuols: Vehicle: Test article vehicle
Positive: Cyclophosphamide (CP)

33  Determination of Strength, Purity, etc.

Unless alternate arrangements are made, the testing facility at BioReliance will rot
perform analysis of the dosing solutions. The Spoasor will be directly respensible
for determination and documentation of the analytical punity and composition ot the
test articles, and the stability and swength of the test articies in the solvent (or
vehicle)

Protocol No. SPGTI23 1271498 1of8 6 ‘B_"Q‘R‘EUANCE'
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34 Test Anticle Retention Sample

The retention of a reserve sampie of the test articles will be the responsibility of the
Sponsor.

40 TESTING FACILITY AND KEY PERSOINNEL

41 Name: Toxicology Testing Facility
BicReliance
42  Address: 963G Medical Center Drive

Rockville. MD 20850
43  Srudy Dirsctor: Ramadevi Gudi. Ph.D.
S0 TESTSCHEDULE
5.1  Proposed Experimentat Initiation Date: 2/2/77
5.2  Proposed Experimental Completion Date: 3/3>4 /77
53  Proposed Report Date: 4/, /77
60 TESTSYSTEM

Closed-colony, random-bred rodents are acceptable models for mutagenicity studies. ICR
mice were selected because of the availability of histonical control data.

6.1 Source: Harlan Sprague Dawley, Inc., Frederick, MD or
Charles River Breeding L aboratories, Kingston, NY or Raleigh, NC or
other approved alternates

6.2  Age at initiation of study: 5-8 weeks

70 EXPERIMENTAL DESIGN AND METHODOLOGY
The assay will be conducted according to established procedures (Heddle, 1973. Mavoum:n
et al, 1990; Hayashi ef al., 1994). Following the administration of three concentrations of
test article as well as positive and negative (vehicle) controls to male and female mice. bone
marrow cells will be collected at 24 and 48 hours and =xamined for the presence of
m:cronucleated polychromatic erythrocytes. The clastogenic potential of the test article will

be measured by its ability to increase micronucleated polychromatic erythrocytes in treated
animals as compared to vehicle controi animals.

Protocol No. SPGTI23  12/1498 2af8
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The study design will be as follows:
Number per Sex per 10 be
Sarificed
After Dose Administration
24 Hr 48 Hr
Vehicle Control
Vehicle alone 5 )
Test Anticlel |
Low Dose s .
Mid Dose 5 :
High Dose . ;
T% I |
Low Dose ’)-<"- 5 . 72 f“o"&(‘C/ -—‘T-"
Mid S \s - ww-'b e . b
. 5\\\5 y‘”"‘ P ’/’b)fff
Positive Control
Cyclophosphamide s | .

7.1 Selection of Test Article Vehicle

Unless the Sponsor has indicated the test article vehicle, a solubility determination

will be conducted 1o measure the maximum soluble concentration or workable

suspension of test article in vehicle. Vehicles compatible with this test system. :n

order of preference, include, but are not limited to, distilled water ot saline. (°

carboxymethylcellulose in water, and com oi!.  The vehicle of choice will be that
~ allowing preparation of dosing solutions required to achieve targeted doses.

72 Doee Selaction

Selection of doses for the micronucleus assay will be based on the toxicity of the
test articles but will not exceed 2000 mg/kg. In the absence of toxicity data. a priot
study will be performed with each test article at a dose of 2000 mg/kg using five
male and ive female mice. Three or more lower doses will be tested using two
male mice each. If dose administration produces no treatment-related mortaitty. the
high dose for the micronucleus test will be 2000 mg/kg. In the event of moraliry in
excess of 50% at 2000 mg/kg in the pilot study. an extensive toxicity study will ke
performed using at least four test article doses, each containing five male and i\
female mice. Mice will be observed after dose administration and each working Jdas
thereafter for 3 days for clinical signs of chemical effect. Body wetghts wiil re
recorded prior to dose administration and at { and 3 days after dose admunistration

Unless specified otherwise by the Sponsor or at the discretion of the Study Director.

the high dose for the micronucleus test may be 50% to 80% of the LD, tthe dose
required to kill 50% of the animals within 3 days after acrunistration) or tme

Protocol No. SPGTI23 121498 Jofs 6 &{QRELIANCE'

BioReliance Study No. AA1IVU.123 BTL 19



p required 10 kill 50% of the arumals within 3 days after administration) ¢ the
maximum tolerated dose but will not exceed 2000 mg/kg. Two addicional Joses

will be tested. one-half and one-fourth of the high dose.
. 7.3 Route and Frequency of Administration
Animals will be dosed by intrapenitoneai (IP) injection. [P injection was seiected to
maximize delivery of the test article to the target sysiem. P :njection 15 an
acceptable method for administration of test articie concentrations to laboratory
animals. Animals will receive the test article as a single administration,
74  Controls
741 Vehicle control
The solvent vaticle forz the test article wall be used as the vehicle control.
7.42 Positive control
Cyclophosphamide monchydrate (CP, CAS number 6055-19-2) will be
administered as the positive control at a dose of 30-60 mg/kg. CP will be
administered by the same :oute as the test ztcle.
Vehicle and positive controls will be shared between two test article groups
7.5 Animal Receipt and Quarantine
dose administration. The animals will be observed each working day for signs ot

illness, unusual food and water consumption, and other general conditions of poor
health. All animais will be judged to be healthy prior to utiization in the study.

. Virus antibody-free (VAF) mice will be quaranuned for no less than 5 days pnor o

e d [N W o
7.0 Animal Care

Animals will be housed in an AAALAC-a.credited facility with a controiled
environment of 50 + 20% relative humidity and 74 + 6°F with a 12 hour lighv'dark
cycle. Mice of the same sex will be housed up to five per cage n piastic
autoclavable cages. Heat-treated hardwood chips will be used for bedding
Animals will have free access to a cenified laboratory rodent chow which has been
analyzed for environmental contaminants and to tap water.

[N Randomization f&‘}’?“’ Lem /r»s-g_.[(";e». e /’r‘?
_‘&F ' TS o i A ”/“ ?
Lo Y

The animals will be assigned to sloven groups of five males and females each using
a randomization procedure based on equalization of group mean body weights. At
the time of randomization, the weight variation of animals will not exceed 0% ot
the mean weight. Additional animais may be designated and dosed as replacement
aumals tn the high dose group to be used in the event of monrtality prior o the

Protocol No. SPGTI23  12/i498 008 @ BIORELIANCE
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srcduied sacnfice. This will be done at the discretion of the Study Director atier ~
evaluation of the roxicity data. Each animal will be given a sequential number and
identifiad by ear tog. :

|

7.8 Duse Preparstion and Administration | ‘

The est article-vehicle mixture, the vehicle alone and the positive control (CP) w.ill

bz given as a single administration. The rate of admunistration will be 10 mikeg .
body weighi unless larger volumes, up to 20 ml/kg, are required to deliver the
iar3eted dose.  All mice in the experimental groups will be weighed and the dose

Ve amg wily be based on individual body weight.

79 Bone Mamrsw Coliection

Twenty-four and 48 hours after dose administration, animals will be sacrificed by -
carbon dioxide 2sphyiation. The positive control group will be sacrificed 24 hours
after dose adnivistration. Immediately following sxcrifice, the femurs will be
exposed, cut just 2dove the knee and the bone marrow will be aspirated into a
syringe cortaining feial bovine serum. The bone marrow cells will be transferred to

a capped centsifuge tube containing approximately | ml fetal bovine serum.

The bone marrow cells ‘will be pelleted by centrifugation and the supernatant will be
drawn off, leaving 2 smail 2mount of fetal bovine serum with the remaining cell
peliet. The cells wii! be resuspended by aspiration with a capillary pipette and a
small drop of the bone marrow suspension will be spread onto a clean glass slide.
Each slide will be identified by the experiment and animal number. At least two
slides will be prepared from each animal, air dried, fixed by dipping in methanol.
stained with May-Gruenwald-Giemsa and permanently mounted.

7.10  Scoring for Micronuclei

Slides wili be coded using a random number table by an individual not involved
with the scoring process. Using medium magnification, an area of acceptable
queiity wiii be seiected such that the cells are well spread and stained. Using o1l
immersion, 2000 polychromatic erythrocytes will be scored per animal for the
presence of micronuclei. The number of micronucieated nommocytes in the field ot
2000 polychromatic erythrocytes will also be enumerated. The proportion of
polychromatic erythrocytes to total erythrocytes will also be recorded per 1000
erythrocytes. The proportion of polychromatic erythrocytes to total erythrocyvtes in
test article-treated animals should not be less than 20% of the control value.

30 CRITERIA FOR DETERMINATION OF A VALID TEST

The mean incidence of micronucleated polychromatic erythrocytes must not exceed 3. 1000
polychromatic erythrocvtes (0.5%) in the negative (vehicle) control. The incidence ot
micronucleated polychromatic erythrocytes in the positive control group must be
significantly increased relative to the negative control (p<0 05, Kastenbaum-Bowman
Tables).

Protocol No. SPGTI23  12/149¢ Sof# - B'OREL"\NCE
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90 EVALUATION OF TEST RESULTS

The inciderce of micronucleated polychromatic erythrocytes per 2000 polychromatic ‘
erythrocytes will be presented for each animal and treatment group. Statistical sigmificance
will be determined using the Kastenbaum-Bowman tables which are based on the binomial
distnibution. .

In order 1o quantify the test article effect on erythropoiesis, as an indicator of bone marrow
toxicity, the proportion of polychromatic erythrocytes to total erythrocytes wail be presented
for cach animal and treatment group.

All conclusions will be based on sound scientific judgement; however, as a guide to
interpretation of the data, the test article wiil be considered to induce a positive response it a
dose-responsive increase in micronucleated polychromatic erythrocytes is observed and one
or more doses are suatistically elevated relative to the vehicle contol | p<0.03,
Kastenbaum-Bowman Tables) at any sampling time. If a single treatment group s
significantly elevated at one sacrifice time with no evidence of a dose-resporse, the assay
will be considered a suspect or unconfirmed positive and a repeat experimeni will be
recommended. The test article will be judged negative if no statistically significant increase
in micronucleated pelychromatic erythrocytes above the concurrent vehicle control values
are observed at any sampling time.

100 REPORT

A report of the results of this study will be prepared by the Testing Laboratory and will
accurately describe ail methods used for generation and analysis of the data. The report w1l] ‘
include:

o Test article: identification and CAS no., if known; physical nature and purity, if known:
physicochemical properues relevant 1o the conduct of the study, if known; stability of the
test article, if known.

e Solvent/Vehicle: justification for choice of vehicle; solubtlity and stability of the test
article in the solvent/vehicle, if known.

® Test animals: species and strain of animals used: number, age and sex of animals: source.
housing conditions, diet, etc.

* Test conditions: positive and negative (vehicle/solven: ontrol data: data from range-
finding study, if conducted; rationale for dose level sciection; details of test article
preparation; details of the administration of test aricle; rationale for route ot
administration; methods for venfying that the test article reached the general circulation or
target tissue, if applicable; details of food and water quality; description of treatment and
sampling schedules; method of slide preparation; methods for measurement of 1ONICITY
criteria for scoring micronucieated immature erythrocytes; numoer of cells analyzed per

Protocol No. SPLTIZI 121498 018 @ BJ'ORELII‘\NCE
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animal. criteria for considering study as positive, negative or equivocal.

¢ Results: signs of toxicity: proportion of polychromatic erythrocytes among total
erythrocytes; number of micronucieated polychromatic erythrocytes per animal:
. mean=standard deviation of micronucleated polychromatic ervthrocytes per group. dose-
response relationship, where possible: statistical analyses: concurrent negative contre!
data; historical negative control data with ranges, means and standard deviauons.
concurrent positive control data.

» Discussion of mﬂu.
o Conclusion.
11.0 RECORDS AND ARCHIVES

All raw dawa, the protocol, and a copy of all reports wil! be maintained according to
Standard Operating Procedure OPQP3040 by the PioReliance RAQA unit headquantered
at: BioReliance, 14920 Broschart Road, Rockville, D 20850.

120 REGULATORY REQUIREMENS/GOOD LABORATORY PRACTICE

This protocol has been written to comply with OECD Guideline 474 (Genetic Toxicology:
Mammalian Erythrocytes Micronucleus Test), July, 1997 and with the International
Conference on Harmonisstion of Technical Requirements ‘or Registration of
Pharmaceuticals for Human Use (1996 and 1997).

This study will be performed in compliance with the provisions of the Good Laboratory
. Practice Regulations for Nonclinical Laboratory Studies.

Will this study be submitted to a regulatory agency? _ yaxa/owa’
If s0, which agency or agencies?___EPA-FIPAA £P4-TScA

Unless arangements are made 0 the contrary, unused dosing solutions will be disposed of
following administration to the test system and all residual test article will be disposed of
following finalization of the report.
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Lakes Chemical Corporation
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SUMMARY

The test article, 2.4.6-Trichiorophenol, was tested in the mouse micronucleus assay. The
assay was performed in two phases. The first phase, designed to set dose levels for the
definitive study, consisted of = pilot assay followed by a toxicity study. The seconc phase,
the micronucleus study, evaluated the potential of the test article to increase the incidence of
micrenucleated polychromatic erythrocytes in bone marrow of male and female mice. In both
phases of the study, test and control articles were administered in a constant volume of
20 mL/kg body weight by a single intraperitoneal injection.

Corn oil was determined to be the solvent of choice based on a solubility determination
of the test article and compatibility of the vehicle with the test system animals. The test
article was soluble in corn oil at 200 mg/mL, the maximum concentration tested. Dosing
concentrations were delivered to the test system as yellow solutions.

In the pilot assay, male mice were dosed with 1, 10, 100, or 1000 mg test article’kg body
weight and male and female mice were dosed with 2000 mg/kg. Mortality was observed in
2/2 male mice at 1000 mg/kg and in 5/5 male mice and 5/5 female mice at 2000 mg/kg.
Clinical signs, observed immediately following dose administration, included convulsions in
all male mice at 1000 mg/kg and in all male and female mice at 2000 mg/kg.

In the toxicity assay, male and female mice were dosed with 200, 400, 600, or 800 mg
test article/kg body weight. Mortality was observed in 4/5 male mice and 4/5 female mice
at 400 mg/kg and in all male and female mice at 600 and 800 mg/kg. Clinical signs.
observed immediately following dose administration, included convulsions in all male and
female mice at 400, 600 and 800 mg/kg. Lethargy and piloerection were observed in male
and female mice at 200 and 400 mg/kg, crusty eyes in one female mouse at 200 mg/kg and
in one male and one female mouse at 400 mg/kg. Irregular breathing was observed in one
male and one female mouse at 400 ma/ka  The high dose for the micronuclous tost was set

at 240 mg/kg which was estimated to be approximately 70% of the LD.,.,.

In the micronucleus assay, male and female mice were dosed with 60, 120 or 240 mg/kg
body weight. No mortality was observed in any male or female mice in the micronucleus
study. Clinical signs, observed immediately foll~ving dose administration. included. tremors
in all male and female mice at 240 mg/kg. Lethargy, piloerection and crusty eyes were
observed in male and female mice at 240 mg/kg. Other animals treated with the test article
or controls appeared normal following dose administration.

Bone mamrow cells, collected 24 and 48 hours after treatment, were examined
microscopically for micronucleated polychromatic erythrocytes. Statistically significant
reduction in the number of polychromatic erythrocytes was observed only in the male 48 hour
high dose test article treated group relative to the vehicle control (p<0.05. Mann Whitney
test).

No significant increase in micronucieated polychromatic erythrocytes in test article-treated

groups relative to the respective vehicle control group was observed in maie or female mice
at 24 or 48 hours after dose administration (p>0.05, Kastenbaum-Bowman). The results of

BioReliance Study No. AAIIXA 123BTL 7 ’O BIORELIANC
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the assay indicate that under the conditions described in this report, 2.4.6-Trichlorophenol did
not induce a significant increase in micronucleated polychromatic erythrocytes in either male
or female mice. The test article, 2,4,6-Trichloro»henol was concluded to be negative in the
mouse micronucleus assay.
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PURPOSE

The purpose of this study was to evaluate the clastogenic potential of the test article as
measured by its ability to induce micronucleated polychromatic erythrocytes in mouse bone
marrow.

CHARACTERIZATION OF TEST AND CONTROL ARTICLES

The test arnicle, 2,4,6-Trichlorophenol, was received by BioReliance on January 13, 1999
and was assigned the code number AAI1XA. The lot number of the test article was
12421LS. The test article was characterized by the Sponsor as a white to off-white crystalline
which should be stored at room temperature in a cool, dry place. An expiration date was not
provided by the Sponsor. Upon receipt, the test article was described as a off-white
crystalline powder and was stored at room temperature, protected from exposure to light and
moisture.. The test article was reported by the Sponsor to be 98% pure.

The vehicle used to deliver 2,4,6-Trichlurophenol to the test system was corn oil (CAS
number 8001-30-1) obtained from Sigma Chemical Company.

Cyclophosphamide (CP, CAS number 6055-19-2), was obtained from Sigma Chemical
Company and was dissolved in sterile distilled water at a concentration of 2.5 mg/mL for use
as the positive control.

MATERIALS AND METHODS

Test System

ICR mice for pilot assay were obtained from Harlan Sprague Dawley, Inc., Frederick. MD
and for toxicity study and micronucleus assay from Harlan Sparague Dawley, Inc., Oregon,
WI.  Au the initiation of the study, the mice were 6 to 8 weeks old. Animal body weights
recorded at randomization were within the following ranges:

Pilot s*udy: Males, 28.3 - 31.3 grams
Females, 25.4 - 27.6 grams

Toxicity study: Males, 29.2 - 34.5 grams
Females, 24.6 - 28.8 grams

Micronucleus assay: Males, 29.9 - 36.7 grams
Females, 24.7 - 30.0 grams
Animal Receipt and Quarantine

Mice were obtained from a source monitored for evidence of ectoparasites, endoparasites,
pathogenic bacteria, mycoplasmas, and appropriate murine viruses and were quarantined for

BioReliance Study No. AA11XA 123.BTL o ’Q BIORELIANCE
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no less than 5 days after receipt. The mice were observed each working day for signs of
illness. unusual food and water consumption, and other conditions of poor health. The
animals were judged to be healthy prior to utilization in the assay.

Animal Care

The mice were housed in an AAALAC-accredited facility with a controlled environment
of 7416°F, 50+20% relative humidity, and a 12 hour light/dark cycle. Mice of the same sex
were housed up to five per cage in plastic autoclavable cages which were maintained on
stainless steel racks equipped with automatic watering manifolds and which were covered with
filter matenial. Heat-treated hardwood chips were used for bedding. Mice had free access
to certified iaboratory rodent chow which had been analyzed for environmental contaminants
(Harlan TEKLAD certified Rodent 7012C) and to tap water (Washington Suburban Sanitary
Commission, Potomac Plant). There were no contaminants in the feed which were considered
to have influenced the results of the study. The water used in the study met USEPA drinking
water standards and is monitored at least annually for levels of organophosphorus pesticides,
metals, and coliform and other contaminants.

Solubility Test

A solubsility test was conducted to select the vehicle and to determine the vehicle that permuit
preparation of the highest soluble or workable concentration, up to 200 mg/mL. On the basis
on information provided by the Sponsor, the test article was insoluble in water and thus a
limited solubility test was conducted using com oil.

Pilot Study

For the piiot study, mice were randomly assigned to one group of five males and five
females and to four groups of two males each. Each mouse was given a sequential number
and identified by ear tag. All mice were weighed immediately prior to dose administration
and the dose volume based on individual body wzights. Mice were observed after dose
administration and daily thereafter for 3 days for clinical signs of chemical effect. Body
weights were recorded prior to dose administration and 1 and 3 days after dose
admunistration.

Toxicity Study

For the toxicity study, mice were randomly assigned to four groups of five males and five
fernales each. Each mouse was given a sequential number and identified by ear tag. Al
mice in the experimental groups were weighed immediately prior to dose administration and
the dose volume was based on individual body weishts. Mice were observed after dose
administration and daily thereafter for 3 days for clinical signs of chemical effect. Body
weights were recorded prior to dose administration and 1 and 3 days after dose
administration.

BioRehance Study No. 4A11XA 123BTL 10
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viicronucieus Assay

The micronucleus assay was conducted using established and validated procedures
(Heddle, 1973; Hayashi et al., 1994; Mavournin et al., 1990). The mice were assigned to
seven experimental groups of five males and five females each according to a
computer-generated program which is based on distribution according to body weight. An
additional group of 5 males and 5 females was designated as replacement animals in the event
of mortality prior to the scheduled sacrifice time and was dosed with the test article high dose
level. Negative and positive control groups were shared between this and study
AA11VU.123.BTL, both of each were performed for Great Lakes Chemical Corporation and
Griffin L.L.C. Each mouse was given a sequential number and identified by ear tag. The
study design was as follows.

Number of Mice Per Sex Used
for Bone Marrow Collection
Number of Mice  After Dose Administration

' Per Sex Dosed 24hr 48N

Vehicle Control

Com oil 10 5 5
Test Article
Low test dose (60 mg/kg) S 5
Mid test dose (120 mg/kg) S 5
High test dose (240 mg/kg) 15 5 5
Positive Control
CP, 50 mg/kg s 5
Dose Administration

The test article-vehicle mixture, the vehicle alone, or the pusitive control was administered
by a single intraperitoneal injection at a constant volume of 20 mL/kg body weight.
Intraperitoneal injection was selected to maximize delivery of the test article to the test
system. All mice in the experimental and control groups were weighed immediately prior to
dose administration, and the dose voiume was based on individual body weights. Mice were
observed after dose administration for clinical signs of chemical effect.

Slide Preparation

At the scheduled sacrifice times, to five mice per sex per treatment were sacrificed by CO,
asphyxiation. Immediately following sacrifice, the femurs were exposed, cut just above the
knee, and the bone marrow was aspirated into a syringe consaining fetal bovine serum. The
bone marrow cells were transferred to a capped centrifuge tube containing approximately |
mL fetal bovine serum. The bone marrow cells were pelieted by centrifugation at
approximately 100 x g for five minutes and the supernatant was drawn off. leaving a small

@ BIORELIANCE
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amount of serum with the remaining cell pellet. The cells were resuspended by aspiration
with a capillary pipet and a small drop of bone marrow suspension was spread onto a clean
glass shide. Two slides were prepared from each mouse. The slides were fixed in methanol.
stained with May-Gruenwald-Giemsa and permanently mounted.

Scoring for Micronuclei

Slides were coded using a random number table by an individual not involved with the
scoring process. Using medium magnification, an area of acceptable quality was selected
such that the cells were well spread and stained. Using o1l immersion, 2000 polychromatic
erythrocytes were scored for the presence of micronuclei which are defined as round, darkly
staining nuclear fragments, having a sharp contour with diameters usually from 1/20 to 1/5
of the erythrocyte. The number of micronucleated normochromatic ervthrocytes in the field
of 2000 polychromatic erythrocytes was enumerated. The proportion of polychromatic
erythrocytes to total erythrocytes was also recorded per 1000 erythrocyvtes.

Evaluation of Test Results

The incidence of micronucleated polychromatic ervthrocytes per 2000 polychromatic
erythrocytes was determined for each mouse and treatment group. Statistical significance
was determined using the Kastenbaum-Bowman tables which are based on the binomial
distribution (Kastenbaum and Bowman, 1970). All analyses were performed separately for
cach sex and sampling time.

In order to quantify the proliferation state of the bone marrow as an indicater of bone
marrow toxicity, the proportion of polychromatic erythrocytes to total erythrocytes was
determined for each animal and treatment group.

All conclusions were basea on sound scientific judgement, however, as a guide to
interpretation of the data, the test article was considered to induce a positive response if a
dose-responsive increase in micronucleated polychromatic erythrocytes was observed and one
or more doses were statistically elevated relative to the vehicle controi (r<0.03,
Kastenbaum-Bowman Tables) at any sampling time. [f a single treatment ..oup was
significantly elevated at one sacrifice time with no evidence of a dose-response, the assay was
considered a suspect or unconfirmed positive and a repeat assay recommended. The test
article was considered negative if no statistically significant increase in micronucleated
polychromatic erythrocytes above the concurrent vehicle control was observed at any
sampling time.

Criteria for a Valid Test
The mean incidence of micronucleated polychromatic erythrocytes must not exceed 5/1000
polychromatic erythrocytes (0.5%) in the vehicle control. The incidence of micronucleated

polychromatic erythrocytes in the positive control group must be significantly increased
relative to the vehicle control group (p<0.0S, Kastenbaum-Bowman Tables).

BioReliance Study No. AANNA123.BTL 2 ” B o
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All raw data, scored slides, and a copy of the final report will be maintained according
to Standard Operating Procedure OPQP3040 by the BioReliance Regulatory Affairs/Quality
Assurance Unit headquartered at: BioReliance, 14920 Broschart Rd., Rockville, MD. 20850.

RESULTS AND DISCUSSION
Solubility Test

~~ Corn oil was determined to be the solvent of choice based on a solubility determination

of the test article and compatibility of the vehicle with the test system animals. The test
article was soluble in corn oil at 200 mg/mL, the maximum concentration tested. Dosing
concentrations were delivered to the test system as yellow solutions.

Pilot Assay

For the pilot study, 2,4,6-Trichlorophenol was administered by a single intraperitoneal
injection to male mice at 1, 10, 100, or 1000 mg test article’kg body weight and to male and
female mice at 2000 mg/kg which was administered in a total volume of 20 mL test
article-vehicle mixture/kg body weight. Mortality, clinical signs and body weight data are
reported in Tables 1 and 2. Mortality occurred within, approximately, three hours of dose
administration as follows: 5/5 males and S/S females at 2000 mg/kg and 2/2 males at
1000 mg/kg. Clinical signs, which were noted immediately after dose administration,
included: convulsions in all animals at 1000 and 2000 mg/kg. All other animals appeared
normal throughout the observation period. Due to excessive mortality at 1000 and 2000
mg/kg, a toxicity assay was performed.

Toxicily Assay

For the toxicity study, 2,4,6-Trichlorophenol was administered by a single intraperitoneal
injection to male and female mice at 200, 400, 600. or 800 mg test article’kg body weight
which was administered in a total volume of 20 mL test article-vehicle mixture/kg body
weight. Montality, clinical signs and body weights are reported in Tables 3 and 4.
Mortality occurred within three hours of dose administration as follows: 4/5 males and 4/5
females at 400 mg/kg and in 5/5 males and 5/5 females at 600 and 800 mg/kg. Clinical
signs, which were noted immediately following dose administration, included: convulsions in
all animals at 400, 600 and 800 mg/kg. Lethargy and piloereciion were observed in all maie
and femaie mice at 200 mg/kg and in 1/S male mice and 1/5 female mice at 400 mg/kg.
Crusty eyes were observed in 1/5 female mice at 200 mg/kg and in 1/5 male mice and 1/5
female mice at 400 mg/kg. Irregular breathing was observed in 1/5 male mice and 1/5 female
mice at 400 mg’kg. The LDy, was calculated by probit analysis to be approximately 354.2
mg/kg for male and female mice. The high dose for the micronucleus test was set at
240 mg/kg for male and female mice which was estimated to be approximately 70% of the
LDyys
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Micronucleus Assay

For the micror :cleus ‘>st, male and fermale mice were dosed with 2.4,6-Trichlorophenol
by a single intraperitoneal injeciion of 60, 120, or 240 mg test article’kg body weight which
was administered in a total volume of 20 mL test article-vehicle mixture/kg body weight.
Mortality and clinical signs are presented in Table 5. No mortality occurred at any dose level
during the course of the micronucleus study. Clinical signs, which were noted immediately
following dose administration, included tremors in all male and female mice at 240 mg/kg.
Lethargy and piloerection were observed within four hours after dosing in male and female
mice at 240 mg/kg and crusty eyes were observed in 5/15 male mice ana 5/15 female mice
at 240 mg/kg. All other mice treated with the test article and controls appeared normal
during the course of the study.

The incidence of micronucleated polychromatic erythrocytes per 2000 polychromatic
erythrocytes scored and the proportion of polychromatic erythrocytes per total eryvthrocytes
are summarized and presented for each treatment group by sacrifice time in Table 6.
Individual animal data are presented in Tables 7 and 8. Statistically significant reduction in
the number of polychromatic erythrocytes was observed in the male 48 hour high dose test
article-treated group relative to the vehicle control (p<0.05. Mann Whitney Test).

The number of micronucleated polychromatic erythrocvtes per 2000 polychromatic
erythrocytes in test article-treated groups was not statistically increased relative to their
respective vehicle control in either male or female mice, regardless of dose level or bone
marrow collection time (p>0.05, Kastenbaum-Bowman Tables). CP induced a significant
increase in micronucleated polychromatic erythrocytes in both male and female mice (p<0.05,
Kastenbaum-Bowman Tables).

CONCLUSION
All critenia for a valid test were met. Under the conditions of the assay described in this
report, 2,4.6-Trichlorophenol did not induce a significint increase in the incidence of

micronucieated polychromatic erythrocytes in bone marrow and was coacluded to be negative
in the micronucleus test using male and female mice.
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Clhinical Signs Fotlowing Dose Adminmistration of
Pitot Toxicity Study

Table 1

2,4,6-Trichliorophenct

o
Treataent Clinical Observat.on Nurber of An:mals Nurmber of Amimals
with Clin:ical Died/Toral Number
Signs/Total of An:mais Cosed
Nurber cf An:rals
Dosged
L Males Fera.es Males Feralies
| -
H
2.4.6-Tr:chlorophencl . Normal 272 N/A Cre2 N/A
1 mg/kg
2.4.5-Trichlorophencl. Normal 2,2 NAA /2 N/A
P A ]
2.4.% Trichlorcphenol, Normal 272 NJSR 3,2 NIA
120 ma/kg
2.4, 6-Trichlcrepheno!, Convuls:ions 272 N/A 22 N/A
1008 mg/kg
2.4.6-Trichlorophencl, Convulsions 2/8 /5 S/% S, 2
20C5 mg/ kg !
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Table 2

Pilot Toxicity Study Using 2,4,5-Trichlorophenol In ICR Mice:
Body Weight and Mortality Data

Group Mean Body Weights (gms) X Change'
Treatment Sex Pretreatment Day 1 Day § Day 1 Day 3 Mortatity’
2,4,6- " 30.5 29.8 30.8 -2.3% 1.0x D/ 2
Teichlorophenol , 1.5 t 0.1 + 0.1
1 mg/ke
10 mg/kg L] 3.4 30.6 30.8 -2.5% -1.9% 072
+ 0.8 + 1.1 + 0.2
100 mg/skg n 31.5 30.8 3.4 2. -0.3% 0s2
0.5 + 0.4 £ 0.
1000 mg/kg N 30.8 o o o wo - 272
+ 0.9 ’
2000 mg/xg L] n.7 o w0 ) ‘o 575
' + 0.9
F 26.8 o o o N 575
+ 1.4
'X Change = (Post-trestment weight - Pretrestment weight) x 100

Pretrestmant weight

‘Reported ss mumber of animels dead 3 days sfter dose administration/total rumber tested.

No date dus to mortatity.
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Tabie 3
Clinical Signs Following Dose Administration of 2,4,6-Tr:-hlorophenol
Toxioity Study
e = —
Treatment Tlinical CObservat:i:on Number of An:mals Numper of Anivals
with CiiniZac Disd/To%a. Numper
Sigrs/Total of An:rals Dosed
Number ot Arimals
Cosed
Males Fema.es Ma.es Fema.es
g
2.4.6-Trichloropnenocl. Lethargy 5/5 MEES 273
25C ma/kg Piloerection 5/5
Crusty eyes
2.4.56-Trichlorophenc, Tervilaions S:s 575 a/s 3.5
40¢ markg Lethargy s /5
Pilcerecticn N4 125
TYUSty eves S /5
Irregular breathing /5 15
2,4.8-Traichlcrophencl. Cenvulsions 578 8/5 =5 373
630 mq/kg
2,4,.6-Trachicrophencl. Convu.sicns 548 /5 S‘s Y
850 mgy/kg

-
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Table 4

Toxicity Study Using 2,4,.6-Trichlorophenc! In ICR Mice:
Body Weight and Mortality Data

Group Meen Body Veights (gme) % Change'
Treatment Sex Pretreatment Oay | Day 3 Day 1 Cay 3 mortatity
2.4,.6- " 32.8 32.5 32.5 -0.9% -0.9% 0/5
Trichlorophenol, + 2.3 + 1.8 + 2.5
200 my/kg
F 7.4 7.2 2.7 -0.7x -2.8X 0/s5
"+ 0.8 t 1.2 + 0.8
400 mg/ky B 33.0 30.4 7.4 -7.9%  -17.0% WA
£ 1.0 o o
F 27.3 5.7 3.5 -5.9%  -13.9% &7
t+ 0.8 w o
600 wg/ke ] 13.0 ‘n0 ‘o “an w0 S/5
£ 1.8
¢ 7.8 ‘w0 ‘o “o R ) 575
t 1.6
800 wmg/ky n 33.% ‘o ‘w0 ‘w0 ‘w0 Sr5S
+ 1.4
F 27.9 ‘o ‘o ‘w %o s/
+ 1.2
'X Change = (Pgt- ight - isht) x 100

Pretrestment weight

’llpornd as raber of animels dead 3 deys after dose administration/total masber tested.

’Standard devistion not avaitable due to single survivine enimei.

Mo deta due to mortality.

BioReliance Study No. AAIIXA 123 BTL 19
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Table S

Clinical Signs Following Dose Administration of 2,4,4-Trichiorophenol
gn ng o, f
Micronucleus Assay

Treatment Clinical Observation Numrer of Animals Number of Animals
with Clinical Di=d/Toral Nurber
Signs/Toral of An:mals Dosed
§ Nurber of Animals
Cosed
- Ma.es Females Males Femalas
Normal 1010 1.1 3/1¢ Col2
srophenal. Normal 575 <8 s TUs
2.4.8 -Trichliocrophencl. Nermal 578 578 273 M
12¢ ™3/ kg
.4.8 -Trichicrephernol. rechargy 15715 181 Ci1s vl
238 ™y ’xg Pilcersct:on 15415 L8/
Tremor 15715
Crusty eves 5,18
<P Normai 578 5/8 Q.75 Q.8
L2 -qtg

-
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Table &
. Summary of Somc Marrow Micronucleus Study Using 2,4,6-Trichlorophenol
PCE/Total Change Nicromucleated Polychromatic Erythrocytes
Time Nurber Erythrocytes From Number per 1000 PCEs Number per
Treatment Sex Chr)  of mice (Mean ¢/- sd) cControl (%) (Mesn +/- sd) PCEs Scored
Corn oit
20 wl/kg L] 26 S 0.54 + 0.02 - 0.4 = Q.62 4 / 10000
F 24 b 0.57 + 0.12 --- 0.4 + 0.55 4 ¢ 10000
2,4,6-Trichlorophenol
60 mg/hg N 24 b] 0.49 + 0.08 -9 0.4 + 0.42 & / 10000
26 S 0.46 = 0.0¢ -19 0.4 + 0.42 4 / 10000
120 mg/kg N 24 S 0.48 = 0.06 -13 0.3+ 027 3/ 10000
. F F- 3 b 0.43 + 0.02 -2 0.3 + 0.27 3/ 10000
240 mg/kg ] 26 b 0.50 + 0.08 -7 0.2 £+ 0.27 2/ 16009
F 24 S 0.46 + 0.04 -19 0.3 ¢+ 0.45 3/ 10000
cr,
50 mg/kg L] 24 b 0.33 + 0.02 -39 5.5 + 4.9 * 255 7 10060
24 ] 0.40 ¢ 0.05 -30 27.5 t 4.9 * 275 / 16000
Corn oil
20 m.. n «8 S 0.51 + 0.02 0.2 + 0.27 2 /7 10000
13 &8 S 0.5t = 0.0% 0.3 +0.27 3 7/ 10000
2,4,6-Trichlorophenol
260 mg/ky " 48 b 0.44 + 0.02 -1 G.4 = 0.42 & 7 10000
48 S 0.47 + 0.03 -8 0.3 + 0.27 3/ 16000

| '

', ps0.05 (Kastenbeum-Sowmen Tables)

BioReliance Study No. AAIIXA.123BTL o 'Q BIORELIANCE
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Table 7

Inducticn of Micronucleated Polychromatic Erythrocytes in
Bone Marrow Cells Collected 24 Hours After a Single Dose of
2,4,6-Trichlorophenol

Animel PCE/Total Micronucleated PCE
Treatment Sex Number Erythrocytes (Number/PCE Scored)
Corn oil L] 1 0.52 1 7 2000
20 aL/kg 2 0.55 0 s 2000
3 G¢.52 0 / 2000
4 0.57 2 /7 2000
5 0.53 1 / 2000
|3 3 0.62 C 7/ 2000
7 0.5¢ C 7 2000
8 0.40 2 ¢/ 2000
9 0.72 0 7 2000
10 0.52 2 / 2000
2,4,6-Trichlorophenot
&0 mg/kg L] 41 0.46 G /7 2c00
42 g.5¢9 0 / 2000
43 0.48 2 / 2000
[13 0.44 1 7 2000
45 0.47 1/ 2000
F LY. 0.46% c ; 2000
47 0.47 i / 2000
48 0.45 g s 2000
49 a.52 2 7 2000
50 0.40 1/ 2000
120 mg/kg ] 51 Q.45 G s 2000
52 0.48 1 /7 2000
S3 Q.41 1 7 2000
Sé 0.41 Q s 2000
55 Q.56 1 7 2000
F 56 0.43 Q 7/ 2000
57 0.42 t 7 2000
58 0.47 a0 7 2000
go .42 1/ 200g
40 0.42 t 7 2000
260 mg/kg ] 81 0.4% 1 7 2000
&2 3.56 ¢ 7 2000
43 0.56 1 /7 2000
& 0.50 0 7 2000
3] 0.44 Q / 2000
F &6 0.52 0 7 2000
87 0.48 g 7/ 2000
o8 0.44 1/ 2000
&9 g.42 2/ 2
70 Q.46 Q s 2000
cP, N 71 g¢.35 53 ; 2000
50 mg/kg 72 .35 57 s 2000
73 ¢.33 53 7 200C
74 0.33 56 ¢ 2000
75 0.32 36 s 2000
F 76 0.39 & / 2000
7 0.44 58 7 2000
78 0.32 &1 7 2000
™ 0.39 43 / 2000
80 .48 49 7 2000

-~
BioReliance Study No. AAIIXA.123 BTL . o
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Table 8

Induction of Micronucleated Polychromatic Erythrocytes in
8one Marrow Cells Collected 48 Mours After a Single Dose of
2,4,6-Trichlorophenol

Animel PCE/Total Micronucleated PCE
Trestment Sex Nurmber Erythrocytes (Number/PCE Scored)
Corn oil n 81 0.48 0 / 2000
20 mL/kg 82 0.52 1 / 2000
a3 0.51 1 /7 2000
8 0.54 0 7/ 2003
85 0.49 0 7/ 2000
F a6 0.56 1 /7 2000
.14 0.44 0 / 2000
as 0.54 1 7 2000
89 0.47 1 7 2000
90 0.5% 0 7/ 2000
2,4,6-Trichiorophenot
240 mg/kg L} 101 0.46 ¢ / 2000
102 0.46 1 7 2000
103 0.43 1 /7 2000
104 0.62 Q0 7 2000
105 0.44 2 / 2000
F 106 0.47 1 / 2000
107 0.42 17 .00
108 0.49 1 7 2000
109 0.47 0 7 2000
110 0.47 0 /7 2000

BioReliance Study No. AA1IXA.123.BTL 23 O BIORELIANCE
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Mouse Micronucleus Test Historical Control Data
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Mouse Micronucleus Test Historical Control Data

1995 - 1997

Negative Control Animals'

Parameter

Ratio of PCE/Total

Erythrocytes

MPCE/1000 PCE Scored

Males Females ~ Females
Mean 0.54 0.55
Standard Deviation 0.08 0.08 0.90 0.94
Range 0.15 - 0.81 | 0.24 - 0.86 0-8 0-8 |

Parameter

Positive Control Animals?

Ratio of PCE/Total

MPCE/1000 PCE Scored

Erythrocytes
Males B Females Males Females
Mean 0.46 0.48
Standard Deviation 0.12 0.10 17.18 14.37
0.12 - 0. - 109 2. 77 J
Range 2 83 2-10

'Negative controls include all vehicles and all routes of administration.
Bone marrow collected at 24 and 48 hours after dose administration.

*Positive control is cyclophosphamide, 40 to 60 mg/kg. dosed by IV, IP or PO.’
Bone marrow cells were collected at 24 hours after dose administration.

BioReliance Study No. AAIIXA 123 BTL 25
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APP @n“/],?n PROTOCOL AMENDMENT 1
. SPONSOR:  Great Lakes Chemical Corporation and Griffin L.L.C.

TEST ARTICLELD.: 2,4,6-Trichlorophenel
BIORELIANCE STUDY NO: AA11XA.123.BTL
SPONSOR PROJECTNO.: GP99-019 (Griffin L.L.C.)

PROTOCOL TITLE: Mammalian Ery\arocyte Micronucieus Test

1. LOCATION: Page 1. § 3.1 Test Article
AMENDMENT: Amend test article name to 2,4,6-Trichlorophenol
REASON FOR THE AMENDMENT: Error in protocol preparation.

APPROVALS:

g

. 3//6/77
DATE

~BIORELIANCE STUDY DIRECTOR

3/31/¢9

" DATE
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AN _-j_\!a_i)pmahan Erythrocyte Microaucleus Test
1.0 PURPOSE

The purpase of this study is t evaiuate the clastogenic potenuial of the test articles us

measured by their ability to induce micronucleated polych:omatic erythrocyvtes in mouse
bone marrow.

20 SPONSOR

2.1 Name: Great Lakes Chemical Corporation and
Gnffin L.L.C.
Address: Great Lakes Chemical Corporation
P.C. Box 2200

Highway 52 N.w.
West Lafayette, IN 47906

Grffin L.L.C.

PO Box 1847

2509 Rocky Ford Road
Valdosta, GA 11603-1847

2.3  Representatives: John A. Biesemeier (Great Lakes Chemical Corporation)

W. A. Hawkins, Jr., Ph.D. (Gaffin L.L.C)
2.4 Sponsor Project #: GP99-019 (GnfinL.L.C.)

5.0 IDENTIFICATION OF TEST AND CONTROL SUBSTANCES

-

3.1 Test Arucle: 2,4,6-Triclorophenol

3.2  Controls: Vehicle: Test article vehicle
Positive:  Cyclophosphamide (CP)

33 Determination of Strength, Purity. etc.
Unless alternate arrangements are made. the testing facility at BioReliance will not
perform analysis of the dosirg solutions. The Sponsor will be directly responsible

for determination and documentation of the analytical punty and composition of the

test articles, and the stability and strength of the test articles in the solvent (or
vehicle).

-
Protocol No. SPGTI2Y 121498
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34 Test Article Retention Sample

The retention of a reserve sample of the test articles will be the responsibihity of tie

Sponsor.
. 40 TESTING FACILITY AND KEY PERSONNEL
4.1 Name: Toxicology Testing Facility
BioReliance
42  Address: 9630 Medical Center Drive
Rockville. MD 20850
4.3  Study Director: Ramadevi Gudi, Ph.D.

5.0 TEST SCHEDULE
5.1  Proposed Experimental Initiaion Date: 2 /> /77
5.2  Proposed Eperimental Compietion Date: 3/24 /77
5.3  Proposed Report Date: v/3]59

60 TESTSYSTEM

Closed-colony, random-bred rodents are acceptable models for mutagenicity studies. {CR
mice were selected because of the availability of historical control data.

. 6.1 Source: Harlan Sprague Dawley, inc., Fredenick. MD or
Charles River Breeding Laboratories, Kingston, NY or Ralergh. \NC oc
other approved alteimates

6.2°  Ageatinitiation of study: 6-8 weeks
7.0 EXPERIMENTAL DESIGN AND METHODOLOGY

The assay will be conducted according to established procedures (Heddle, 1973 Mavoumin
et al., 1990; Hayashi et al., 1994). Following the administration of three concentrations ot
test article as well as positive and negative {vehicle) contols to male and female mice. more
marrow cells will be collected at 24 and 48 hours and examined for the presence ot
micronucleated polychromatic erythrocytes. The clastogenic potential of the test amticie w:!
be measured by its ability to increase micronucleated polvchromatic erythrocytes in traates
arumals as compared to vehicle control animals.

Protocol No. SPGT123 121498 1of8 6 BlOREU*\\ig
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The study design will be as follows:

Number per Sex per 10 be
‘ Sacrificed
After Dose Admunistration
24 Hr 48 Hr
Vehicle Control
Vehicle aione 5 3
Test Artclet
Low Dose 5 -
Mid Dose p) -
5 3

High Dose

VA4 errecw S
g ST
Qwv, « 2 ;.i—i:, o

Positive Control

Cyclophosphamide S -
71 Selection of Test Article Vehicle

Unless the Sponsor has indicated the test article vehicle. a solubility determination
will be conducted to measure the maximum soluble concentration or workable
suspension of test article in vehicle. Vehicles compatible with this test svstem. :n
. order of preference, inc.ude, but are not limited to, distilled water or saline. 1°5
carboxymethylceilulose in water, and comn oil. The vehicle of choice will be :hat
allowing preparation of dosing solutions required to achieve targeted doses.

~4
(]

Dose Selection

Selection of doses for the micronucleus assay will be based on the toxicity of the
test articles but wall not exceed 2000 mg'kg. In the absence of toxicity data a pilot
study will be performed with each test article at a dose of 2000 mg'kg using tive
male and five female mice. Three or more lower doses will te tested using two
male mice each. [f dose administranion produces no treamment-reiated mortalitv. the
high dose for the micronucleus test will be 2000 mgkg. [n the event of momaiiry in
excess of 50% at 2000 mg/kg in the pilot study, an extensive toxicity study will be
performed using at least four test article doses, each containing five male and five
female mice. Mice will be observed after dose admimstration and each working Jdav
thereafter for 3 days for clirucal signs of chemical effect. Body weights will be
recorded prior to dose admirustration and at | and 3 days after dose administration.

Unless specified otherwise by the Spensor or at the discretion of the Study Director
the high dose for the micronucleus test may be 30% to 80% of the LD, tthe dose

Protocel Yo SPGTI23  12/1498 Jof8 @ BIOREU ANCFE




E required to kill 50% of the amimals within 3 days after admimisiration: or the
maximum tolerated dose but will not exceed 2000 mg/kg. Two additional doses
will be tested. one-half and one-fourth of the high dose.

‘ 7.3 Route and Frequency of Administration

Animals will be dosed by intraperitoneal (IP) injection. 1P injection was selected v
maximize delivery of the test article 10 the target system. [P injection 15 an
acceptable method for administraticn of test article concentrations to laborator
animals. Animals will receive the test article as a single administration.

74 Controls
74.1 Vehicle control
The solvent vehicle for the test article will be used as the vehicle controi.
74.2 Positive control

Cyclophosphamide monchydrate (CP, CAS number 6055-19-2) will be
administered as the positive control at a dose of 30-60 mg/kg. CP w:il be
administered by the same route as the test article.

Vehicle and positive controis will be shared between two test article groups
7.5  Animal Receipt and Quarantine

Virus antibody-free (VAF) mice will be quarantined for no less than 3 davs prior to
. dose administration. The animals will be observed each working day for sigrs ot

illness. unusual food and water consumption. and other general conditions ot poor

health. All animals will be judged to be healthy prior to utilization in the study

16 Animal Care

Animals will be housed in an AAALAC-accredited facility with a coatroiled
environment of 50 £ 20% celative humidity and 74 + 6°F with a 12 heur lightdark
cycle. Mice of the same sex will be housed up to five per cage in plasuc
autoclavable cages. Heat-treated hardwood chips will be used for bedding
Animals will have free access to a centified laboratory rodent chow which has been
analyzed for environmental contaminants and to tap water.
s J - gl .
7.7 Randomization ek ;(, 3‘:.:.::& PR
>t Wl N
The animals will be assigned to a‘e\-ea groups of five males and {emales cach wying
a randomuzation procedure based on equalization of group mean body we:gnts  \s
the time of randomization, the weight variation of animals will not exceed =725 o
the mean weight. Additional animals may be designated and dosed as replacement
animals in the high dose group to be used in the event of mertality prier o

Protocol No. SPGLTI23  12/1498 1008 ‘g BIORELIANCE
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scheduled sacnfice. This will be done at the discretion ot the Study Director utter
evaluation of the toxicity data. Each animal will be yiven a sequential number ina
identified by ear tag.

78  Dose Preparation and Administration

The test article-vehicle mixture. the vehicle alone and the positive control (C2; wul
be given as a single adminustration.  The rate of administration will be 10 miky
body weight unless larger volumes. up to 20 mlkg, are required to deliner the
targeted dose. All mice i the expenmental groups wiil be weighed and the Josc
volur:e will be based cn individual body weight.

7.9 Bo e Mammow Collection

Twenty-four and 48 hours after dose administration, animals will be sacriticed by
carbon diovade asphyxiauon. The positive controi group will be sacnificed 24 hours
after dose administration. Immediately foliowing sacnfice. the femurs will be
exposed. cut just above the knee and the bone marrow will be aspirated nto 2
syringe containing fetal bovine serum. The bone marrow cells will be transferred to
a capped centrifuge tube containing approximately ! mi fetal bovine serum.

The bone marrow cells will be peileted by centnfugation and the supernatant wil} be
drawn off, leaving a smail amount of fetal bovine serum with the remaining cell
peliet. The cells will be resuspended by aspiration with a capiliarv pipertte and a
small drop of the bone marrow suspension will be spread onto a clean glass slide
Each slide will be idenufied by the experiment and animal number. At least two
slides will be prepared from each animal. air dried. fixed by dipping in methanol.
stained with May-Gruenwald-Giemsa and permanently mounted.

7.10  Sconng for Micronuclei

Slides will be coded using a random number tabie by an individual not involvey
with the sconng process. Using medium magmufication. an area of acceptabic
quaiity will be selected such that the cells are well spread and stained. Using ol
immetsion, 2000 polychromatic erythrocytes will be scored per animal tor the
presence of micronuclei. The number of micronucleated normocytes in the field ot
2000 poiychromatic erytirocytes will also be enumerated. The proportion ot
polychromatic erythrocytes to towal erythrocytes will also be recorded per 1000
erythrocytes.  The proportion of polychromatic ervthrocytes to total ervthrocites in
test arucle-treated ammais shouid not be less than 20% of the control value

80 CRITERIA FOR DETERMINATION OF A VALID TEST
The mean incidence of micronucieated polychromauc erythrocytes must not exceed 3 1+
polychromauc srythrocytes (0 %) ir the negaiive (vehicle) conwol. The incidence ot
mucrenucleated polvehr )mauc ermvthrocytes o the positive control group must e

sigruficant’y increased refative to the negauve control (p<0.0S. Kastenbaum-Bowmar
Tables!.

? i Vo SPGTil3 1 o ~ - .
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90 EVALUATION OF TEST RESULTS

. The incidence of micronucieated polychromatic erythrocytes per 2000 polychromatic
erythrocytes will be presented for each animal and treatment group. Statisucal sigmiticance
will be determined using the Kastenbaum-Bowman tables which are based on the binomiai
distribution.

In order to quantify the test article effect on erythropoiesis. as an indicator of bone marrow

toxicity, the proportion of polychromatic erythrocytes to total erythrocytes will be presented
for each animal and treatment group.

All conclusions will be based on sound scientific judgement; however, as a guide 10
interpretation of the data, the test article will be considered to induce a positive respoase it a
dose-responsive increase in micronucleated polychromatic erythrocytes is observed and one
or more doses are suistically elevated relative to the vehicle control (p<0 05
Kastenbaum-Bowman Tables) at any sampling time. If a single treatment group s
significantly elevated at one sacrifice time with no evidence of a dose-response, the assav
will be considered a suspect or unconfirmed positive and a repeat experiment wil! be
recommended. The test article will be judged negative if no sttistically significant increase
in micronucieated polychromatic erythrocytes above the concurrent vehicle control values
are observed at any sampling time.

100 REPORT

A report of the results of this study will be prepared by the Testing Laboratory and wilt
. accurately describe all methods used for generation and anaiysis of the data. The report will
include:

¢ Test anticle: identification and CAS no.. if known; physical nature and purity, if known.
physicochemical properties relevant to the conduct of the study, if known; stability of the
test article, if known.

* Solvent/Vehicle: justification for choice of vehicle: solubility and stability of the test
article in the solvent/vehicle, if known.

o Test animals: species and strain of animals used: number. age and sex of arumals. source.
housing conditions, diet, etc.

o Test conditions: posiuve and negative (vehicie'soivent) control data: data trom rarye-
finding study. if conducted; rationale for dose level selection; detals of test articie
preparation; details of the administration of test article; rationale for route of
administration; methods for venfying that the test articie reached the general crrculauc: o
target tissue, if applicable: detaiis of food and water quaiity: description of treatment 1~
sampling schedules; method of siide preparation: methods for measurement of tonc:n
criteria for scoring micronucieated immature crythrocytes: number of ceils anaivzed per

Protocol No. SPGT123 121498 tof8 6 BIOREU-\\({'
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amimal; cntena for considenng study as pos:tive. negative or equivocal.

* Resuits:  signs of rtoxcity; proportion of polychromatic erythrocytes amony otal
ervthrocytes. number of micconucleated polychromatic erythrocytes per amimal
meantstandard deviation: of micronucleated poiychromatic erythrocytes per group. Jose-
response relationship, \where possible. staustical analyses: concurrent negatve conuol
dara: hustorical negative control data with ranges. mean: and standard deviations.
coacurrent positive control daia.

o Driscussion of results.

o Conclusion.

RECORDS AND ARCHIVES

All raw data, the protocol, and a copy of all reports will be maintained according to
Standard Operating Procedure OPQP1040 by the BioReliance RAQA unit headquartered
at: BioReliance, 14920 Broschart Road, Rockville, MD 20850.

REGULATORY REQUIREMENTS/GOOD LABORATCRY PRACTICE

This protocol has been written to comply with OECD Guideline 474 (Geneuc Toxizology:
Mammalian Erythrocytes Micronucleus Test), July, 1997 and with the Inteinational
Conference on Harmonisation of Technical Requirements for Registration of
Pharmaceuticals for Human Use {1996 and {997,

This study will be performed in compliance with the provisions of the Good Laborator
Practice Reguiations for Nonclinical Laboratory Studies.

Will this study be submitted to a regulatory agemy?  UNK Now N
[f so. which agency or agencies?  EA-FIFRA 27249 - Toen

Unless arrangements are made 10 the contrary, unused dosing solutions will be disposed ot
following admunistration to the test system and all residual test article wall be disposed of
followng finalization of the report.
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