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STATEMENT OF GLP COMPLIANCE
cr————————————imme

NOTOX B.Y.., *s-Hertogenbosch, The Netherlands

The study described in this report was conducted fn compliance with the mostrecent edition of:
The OECD Principles of Good Laboratory Practice
Which are essentially in conforaity with:
The United States Food and Drug Adafnistration. Title 21 Code of Federal
Regulations Part 58.

The United States Environsental Protection Agency (FIFRA). Title 40 Cade ofFederal Regulations Part 160.
The United States Environaental Protection Agency (TSCA). Title 40 Code ofFederal Regulations Part 752.

With the following exception:
Stability of the test substance in the vehicle vas unknown.

Study Director Ing. E.J. van de Vaart

/——
vate! osforfizg
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QUALITY. ASSURRNCE STATEMENT
_—

NOTOK 8.Y.., *s-Hertogenbosch, The Netherlands.

Study procedures were subject to periodic inspections and general non studyspecific processes were also inspected at periodic intervals.

This report es audited by the NOTOX Quality Assurance Unit and the methodsand results accurately reflect the raw data.

DATES OF QAU INSPECTIONS! REPORTING DATESAuDITS
January 24, 1994 January 24, 1994February 16, 199 February 14, 1994February 23, 1994 February 23, 1994March 23, 1894 March 24, 1994Apri 19) 1594 Apri 19, 1994

Quality Assurance Manager €.3. Mitchel B.Sc.

Date: 1-5-Qu.
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REPORT APPROVAL
———————————————————

STUDY DIRECTOR: Ing. £.3. van de Vaart

J
vate: og/slogs

MANAGEMENT: or. IC. Eninga
Technical Director
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PREFACE
_—
spansor 3 Belgiun - Chemical EBC

Canadastraat 11
8-2070 ZWLINDRECHT
Belgium

Study Monitor Mr. RH. Cox

Testing Facility NOTOX B.Y.
Hanbakenwetering 3
5231 DD *s-Hertogenbosch
The Netherlands

Study Director Ing. E.0. van de Waart
Technical Coordinator A.M.C. Bertens

Study Plan Start: January 26, 1994
Completed : March ~ 30, 1994

TEST SUBSTANCE

Identification T-5869
Description Crean solid

Batch 2408

Purity 95%
Specific Gravity 15
Instructions for
test substance storage At room temperature in the dark
Stability under storage

conditions stable
Expiry date January 01, 1996
Stable for at least
4 hours in vehicle Dimethylsulphoxide: not indicated

VEHICLE

The test substance was dissolved in dimethylsulphoxide of spectroscopic
quality (Merck). Test substance concentrations were prepared directly prior to
use.
The final concentration of the solvent in the culture medium amounted to 0.9 %wiv).
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GUIDELINES
_— ee
The study procedures described in this report were based on the followingguidelines:
- Organisation for Economic Co-operation and Development (OECD), OECDGuidelines for Testing of Chemicals, Guideline no. 473: "GeneticToxicology: In Vitro Mammalian Cytogenetic Test*, (adopted May 26,1983).
- European Economic Community (EEC), Directive 92/69/EEC. Annex V of theEEC Directive 67/548/EEC, Part B: Methods for the Determination ofToxicity; 8.10: *Other Effects-Mutagenicity: In Vitro WanmalianCytogenetic Test®. EEC Publication no. L383 (adoptedDecember, 1992).

ARCHIVING

NOTOX B.. will archive the following data for at least 10 years:protocol, report, test article reference sample, all specimens and raw data.

OBJECTIVE

Purpose of the study
The objective of this study was to evaluate the test substance for its abilityto induce structural chromosome aberrations in cultured husan lyaphocytes,either in the presence or absence of a metabolic system (S9-mix).
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Justification and rationale of the test system
Stimulated cultured human lymphocytes were used because they are sensitiveindicators of clastogenic activity of a broad range of chemical classes. Incombination with a mammalian metabolizing system (s9-mix) also indirectchenical nutagens, i.e. those requiring metabolic transformation into reactiveinternediates, could be tested for clastogenic effects in vitro.Following treatment, cell division was arrested in the metaphase stage of thecell cycle by addition of the spindle poison colchicine. Structural chronosonechanges such as breaks, gaps, minutes, dicentrics and exchange figures wereexanined microscopically in cultures treated with the test substance and theresults vere compared with those of the control (vehicle-treated) cultures.Chromosome aberrations were generally evaluated in the first post-treatnentmitosis. The appearance of the first post-treatment mitosis could be
considerably delayed, due to toxic insult of the cells. Therefore, cells vere
harvested at 24 h and 48 h after beginning of treatment to cover the intervalin which maximun aberration frequency was expected.
A test article which induced a positive response fn this assay was presuned tobe a potential mammalian cell clastogenic agent.
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MATERIALS AND METHODS

TEST SYSTEM

Test Systen Cultured peripheral husan lymphocytes
Rationale Recognized by the international guidelines as thereconnended test systen (e.g. EPA, OECD, EEC).
Source Healthy adult male volunteers:pilot Study : age 28 AGT = 15.4 h (Mar.’S4)experiment 1: age 34 AGT = 16.6 h (Dec.'93)experinent 2: age 31 AGT = 15.6 h (vec.'93)

AGT = Average Generation Tine
CELL CULTURE

8100d samples Blood samples vere taken fron a healthy adultmale volunteer by venapuncture using the
Venoject multiple sample blood collectingsysten with a suitable size sterile vesselcontafning sodium heparin. The blood sampleswere stored ata tenperature between 4 and
25°,
Within 4 h ater withdrawal lysphocyte
cultures were started.

F10 complete culture medius F10 complete culture mediun consisted of Ham'sF10 nediun without thyaidine and hypoxanthine(Gibco), supplemented with 20K heat.
inactivated (56°C; 30 ain) foetal calf serun(6ibco), L-glutamine (2 ak),
pentct11in/streptonycin (50U/a) and 50 g/mlrespectively), sodium bicarbonate (2 9/1) and30 Ural heparin.

Cell culture conditions Whole blood was cultured in F10 completeculture mediun with Phytohaesagglutinin(Hurex).
Per culture (5 ml F10 complete culture medium
and 0.4 1 whole blood) 0.1 m1 (9 ng/ml)
Phytohaemagglutinin vas added.

Environmental conditions AT) incubations were carried out in a humid
atnosphere (80-95%) containing 5% CO, in air
in the dark at 37°C. The teaperature, husidity
and COp-percentage vere monitored during the
experifent.
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REFERENCE SUBSTANCES
_—
Negative control:
TheVeniTeoF the test article.

Positive controls:
Without metabolic activation (-59-mix):
Frome © (REC CRS mo. 50-077 Sigma, U.S.A.) was used as a directacting mutagen at a final concentration of 0.2 ug/ml (solvent: HBSS) for a24 h treatment period and 0.1 ug/ml (solvent: HBSS) for a 48h treatmentperiod.
With metabolic activation (4+59-a1x):
EycTophosphantds-(CP: Cea: S0810. Endosan-sta, Asta-Werke, F.R.G.)was used as an indirect acting mutagen, requiring metabolic activation, ata final concentration of 15 ug/ml (solvent: HESS) for a 3h treatmentperiod (24 h fixation period).
Solvent for reference substances
HBSS = Hank'sBalancedSalt Solution without calcium and megnesius.

METABOLIC ACTIVATION SYSTEM
——————————————
Preparation of $9-homogenate®:
Rat liver microsonal enzynes were routinely prepared from adult male WistarOF Sprague Dawley rats, which were obtained from BRL, Switzerland.
The animals were housed at NOTOX in a special room under standardTaboratory conditions, as described in the SOP’s. The rats were injectedintraperitoneally with a solution (20% w/v) of Aroclor 1254 (500 ng/kg bodyweight) in corn of]. Five days later, they were killed by decapitation;(they vere dented access to food for at least 12 hours precedingsacrifice). The Tivers of the rats vere removed aseptically, and washed fncold (0°C) sterile 0.1 ¥ sodiun phosphate buffer (pH 7.4) containing 0.1 aMNag-EDTA. Subsequently the livers were minced fn a blender and homogenizedin'3 volumes of phosphate buffer with a Potter homogenizer. The homogenatewas centrifuged for 15 min at 9000 g. The supernatant (59) was transferredinto sterile ampules, which were stored fn 11quid nitrogen (-196°C).
*) Anes, B.N., McCann, J. and Yamasaki, E., 1975, Methods for detectingcarcinogens and nutagens with the Salmonella/Manmalian microsomemutagenicity test, Mutation Res., 31, 347-364.
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Preparation of s9-atx:
$9-mix was prepared fnacdlately before use and kept on fce during the test.S9-mix contained per 1: 1.02 ng HoClp.6Hg0; 2.46 ng KCI; 1.7 mg glucoses.phosphate; 3.4 mg NADP; 4 yao] HEPES and 0.5 ml $9. The above solutionsvere mixed and Filter (0.22 un)-sterilized (apart from the S9-fraction:Which vas added after fiiter-sterilization of the S9-mix Components).Wetabolic activation vas achieved by adding 0.2 R1 1iver So-mix to sichcell suspension.

EXPERIMENTAL PROCEDURE

Cytogenetic test
The test was carried out with ninor modifications as described by Evans(1984)%. :
The test substance was tested both with and without S3-atx in duplicate intwo independent experinents.
Lyaphocyte cultures (0.4 a1 blood of a healthy male donor in 5 m1 medius)were cultured for 48 h and thereafter exposed in duplicate to selecteddoses of the test substance for 24 h and 43 h without S9-aix or for 3 hwith S9-nix. An appropriate range of dose levels was chosen to deterainethe cancentratfons which caused inhibition of the mitotic index. In casethe test compound vas difficult to dissolve In aqueous Solutions thehighest concentration vas deterained by the solubi1ity In the cultureBediun. Concentrations exceeding 5 g/al were not tested. After 3 htreatnent, the cells exposed to the test substance in the presence of S9-mix vere Finsed once with 5 al of HBSS and fncubated in 5 AT grovth mediunfor another 20-22 h (First fixation period) or for 44-4 h (second fixationperiod). The cells which were treated for 24 h and 48 h in the absence ofS9-mix vere not rinsed after treatment and were fixed insediately after 24h and 48 h. During the last 3 h of the culture period, cell division vasarrested by addition of the spindle inhibitor colchicine (0.5 ug/alnediun). Thereafter the cell cultures were centrifuged for 5 ain at 1300Pa (150 g) and the supernatant was removed. Cells in the remaining cellpellet were swollen by a 5 min treatnent wiih hypotonic 0.56 potassiumchloride solution at 37°C. After hypotonic treatnent, cells were fixed vith3 changes of methanol: acetic acid fixative (3:1 v/v).For the independent. repeat the 24 h fixation period was needed only.
*) Evans, H.3., 1984, Human Peripheral Blood Lyrphocytes for the Analysisof Chromosome Aberrations in Mutagen Tests. In: Handbook of MutagenicityTest Procedures, B.J. Kilbey, M. Legator, ¥. Nichols and C. Rane] eds,405-427, Elsevier Science PUSITshers B.V., Assterdan.

page 10

005614



7-5869 NOTOX Project 115943

Preparation of slides

Fixed cells were dropped onto previously cleaned (24 hours immersed in a1:1 mixture of 96% ethanol/ether and cleaned with a tissue) and marked(with the NOTOX study identification number and group number) slides. Toslides were prepared per culture. Slides were allowed to dry and thereafterstained for 10-30 min with 5% (v/v) Giensa solution in tap water.Thereafter slides were rinsed in tap-water and allowed to dry. The dryslides were cleared by dipping then in xylene before they were embedded inDePeX and mounted with a coverslip.

Mitotic index/dose selection
The mitotic index of each culture was determined by counting the number ofmetaphases per 1000 cells. For the first fixation time (24 h harvest)chromosomes of metaphase spreads were analysed of those cultures with aninhibition of the mitotic index of about 50-20% (if present) whereas themitotic index of the lowest dose level was approximately the same as the
solvent control. Also cultures treated with an intermediate dose were
examined for chromosome aberrations. For the second fixation time (48 hharvest) one appropriate dose level was selected for scaring of chromosomeaberrations.
In order to obtain the appropriate concentration range for the chromosomeaberration test a pilot experiment was performed. Experimental conditionswere identical to those in the chromosome aberration test, except that oneculture per concentration was used and with the onission of the 48 hfixation period in the presence of S9-aix.
Analysis of slides for chromosome aberrations
For control of bias, all slides were randomly coded before examination ofchromosome aberrations and scored. An adhesive label with NOTOX study
identification nurber and code was stuck over the marked slide. At least100 metaphase chromosome spreads per culture were examined by 1ight
microscopy for chromosome aberrations. Only metaphases containing 46
chromosomes were analysed. The number of cells with aberrations and thenusber of aberrations were calculated.

ACCEPTABILITY OF ASSAY

A chromosome aberration test was considered acceptable 1f it met thefollowing criteria:
a) The nusbers of chromosome aberrations found in the solvent control

cultures should reasonably fall within the laboratory historical control
data range.

b) The positive control substances should produce a statistically
significant (Chi-square test, P < 0.05) increase in the number of cellswith chronosone aberrations.
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OATA EVALUATION AND STATISTICAL PROCEDURES.

A test substance was considered positive (clastogenic) in the chromososeaberration test 17:
8) It induced a dose-related statistically significant (Chi-square test,P< 0.05) increase in the nusber of cells ¥ith chromosome. aberrations.b) A statistically significant increase in the frequency of aberrations vasobserved in the absence of a Cleardose.response relationship, but theresults were reproducible n an independently repeated exper kent.
A test substance was considered negative (not clastogenic) in thechromosome aberration test if:
2) None of the tested concentrations induced a statistically significant(Chi-square test, P < 0.05) increase in the number of cells withchronosone aberrations.
The preceding criteria vere not absolute and other modifying factors mightenter into the final evaluation decision.
The incidence of aberrant cells (cells with one or more chromosomeaberrations, Inclusive or exclusive gaps)for each treatment group wascompared to’ that of the solvent control using Chi-square statistics:

X2 = (N-1) x _(ad-be)2
(ash) era) (avo) (Bed

Where b = the total nuaber of aberrant cells in the control cultures.d= the total nuaber of nonaberrant cells in the control cultures.Ng = the total nuaber of cells scored in the control cultures.@ = the total nusber of aberrant cells in treated cultures to becompared with the control.G = the total number of nonabsrrant cells in treated cultures to becompared with the control:ny = the total nusber of cells scored in the treated cultures.WZ sum of ng and ny
I~, I

we | x> N-1) x (ad-bc)2 | (two-tailed)12 emEESEe |
is small (P< 0.05) the hypothesis that the incidence of cells withchronosone aberrations fs. the same for both the treated and the solventcontrol group fs rejected and the number of aberrant cells in the testgroup is Considered to be significantly different fron the control group atthe 95% confidence level.
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RESULTS

00SE SELECTION
_—
In a preliminary study blood cultures were treated with 1, 3, 10, 33 and 1004g T-5869 per ml culture mediun with and without S9-ix. Higher Concentrationscould not be tested, because of the ov solubility of the test substance inthe culture mediua.
TABLE 1 MITOTIC INOEX OF OONOR CULTURES TREATED WITH VARIOUS CONCENTRATIONSoF T-5869

PILOT STUDY
———ee
Test substance . Nusber of metaphases per 1000 cellsconcentration ara(ug/al) of control

Without veabelic setivation (SVEN28 1 fixstion period
Controld. 66 1001 7 13 7 wr1 3 833 52 71000) 0 &
281 rhxstion pertod

Control. 38 1001 3 23 3 971 53 14033 9 1201000) 27 n

ee CTT en metabotic activation (s59-mix)24 h fixation period
Contro1) 7” 1001 as 1083 & as10 2 10833 7 0100%) 8 108

a) DMSO
b) STignt precipitation of the test substance in culture medius.
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Based on the results of this pilot study the following dose levels wereselected for the chromosome aberration test:
Experisent 1 + 2
Without S9-mix  : 3, 10, 33 and 100 ug/ml culture medium¥ith S3-mix 3, 10, 33 and 100 ug/ml culture medium

Tables 2 and 3 show the mitotic index of cultures (from blood of a healthyrale donor) treated with various test substance concentrations or with thepositive of negative control substances.
Based on these observations the following doses were selected for scoring ofchronosone aberrations:
Experiment 1
Without S9-nix  : 10, 33 and 100 ug/ml culture medium

(24 h fixation period)
100 ug/ml (48 h Fixation period)

With S9-mix 10, 33 and 100 ug/al culture medium
(24 h fixation period)
100 ug/ml (48 h fixation period).

Experinent 2
Without S9-nix  : 10, 33 and 100 ug/ml culture medium

(24 h fixation period)
With S9-mix 10, 33 and 100 ug/ml culture medium

(24 h fixation period)

CYTOGENETIC TEST

The ability of T-5869 to induce chromosome aberrations in human peripheralIymphocytes was investigated. The test vas carried out in duplicate in twoindependentexper inents. The results of duplicate cultures are indicated by Aand 8. The scores for the nuabers of aberrant cells (inclusive and exclusivegaps) and the nuabers of the various types of chromosome aberrations at thevarious concentrations of the test substance are presented in Tables 4-9. Thecriteria according to which the aberrations vere classified are outlined in
Appendix 1.
Both in the presence and absence of S9-mix the test substance did not induce astatistically and biologically significant increase in the nusber of cellswith chrososone aberrations.
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The nusber of cells with chromosome aberrations found in the solvent controlcultures were within the laboratory historical control data range (i.e. 1.0 s1.1 (ean + standard deviation) aberrant cells per 100 metaphases (without S5-Rix; gaps excluded) and 0.6 + 0.7 aberrant cells per 100 metaphases (with $9.nix; gaps excluded). The positive control chemicals (MC-C and CP) bothproduced statistically significant increases in the frequency of aberrantcells. It vas therefore concluded that the test conditions were optimal andthat the metabolic activation system (S9-nix) functioned properly

Finally, it is concluded that this test should be considered valid and thatT-5869 is not clastogenic under the experimental conditions of this test.
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TABLE 2 MITOTIC TNOEX OF DONOR CULTURES TREATED WITH VARIOUS CONCENTRATIONSTreeperro 1

Test substance Number of setaphases per 1000 cells byLoncentration el
(ug/ml) of control

201 riation period
Contro13) 29 - 50 100} FA hi5 bli i3 bli i
100°) 41-31 91WES: 0.2 vat Fa %
48h fixation period
Contro13) 35 - 32 1005 ala i2 Fa A2 ol 3% i

100°) 45 - 38 124
MMC-C; 0.1 ug/ml 23 - 24 70

re ith aetabotic activation (+69a16)241 rigeion period
Contro18) 76 - 87 1005 wl 5 i» 58 35 [3] %
100°) 76 - 75 9318 gsm un 2
48h ration period
Contro12) 87 - 64 1005 Gn 32 ap in
33 8g - Od 18
100°) 87 - 101 125

o oo3) Svicate cultures0) Shon precipitation of the test substance in culture medium,
d) Culture infected with fungi
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TABLE 3 MITOTIC INDEX OF DONOR CULTURES TREATED WITH VARIOUS CONCENTRATIONS
OF T-5869
Exper nent 2

Test substance Nusber of metaphases per 1000 cells b)
concentration Rares ee
(vam) of control

FTERGUE ReCabeTic sctivation (-S3-875)
26 h fixation period

Cantro1a) 2-3 100
3 a - a6 mw

10 23-46 85
33 0-26 106

100°) 39-43 100
HHC-C; 0.2 ug/ml aa 108

Crm With metabolic activation (+59-mix)
24 h fixation pertod
Contro1d) 0-66 100

3 77-64 08
10 6-56 8
33 7356 Ed
100°) 7.72 nm
cP; 15 g/m 54-34 &

a) ows
b) duplicate cultures
©) Slight precipitation of the test substance in culture medius.
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TABLE 4 CHADHDSOME ASERRATIONS IN DONOR CULTURES TREATED WITH VARIOUSCONCENTRATIONS OF 1-5669 (¥ithout S5-a1x)8)24h Fixation pertod
Experiment 1
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CONCENTRATIONS OF T-5869 (Without $9-a1x)3)
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TABLE © CHRONOS JOCRAATIONS Th DONOR CULTURES TGEATED WITH VARIOUS
CONCENTRATIONS OF T-5869 (Without S9-mix)a.26h fixation period
Experiment 2
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TABLE 9 CARGHOSON: ASERRATIONS IN DONOR CULTURES. TREATED WITH VARIOUS
CONCENTRATIONS OF T-5865 (With 59-8ix)3
24h Fixation period
Experiment 2
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APPENDIX 1
DEFINITIONS OF CHROMOSOME ABERRATION SCORED IN METAPHASE PORTRAITS

aberration Abbreviation Description

Chromatid gap oe An achromatic lesion which appears as
an unstained region in the chromatid
arn, the size of which is equal to or
smaller than the width of the chromatid
and the apparently *broken* segments of
the chromatid arm are in alignment.

Chromosome gap 0 an achromatic lesion which appears as
an unstained region in both chromatids
at the same position, the size of which
is equal to or smaller than the width
of the chromatid and the apparently
“broken® segaents of the chromatids are
in alignment.

Chronatid break bv An achromatic lesion in a chromatid
arn, the size of which is larger than
the’ width of the chromatid. The broken
segnents of the chromatid arm are
aligned or unaligned.

Chrososoe break bo An achromatic lesion in both chromatids
at the same position, the size of which
is larger than the width of the
chromatid. The broken segnents of the
chromatids are aligned or unaligned.

Chromatid deletion  ¢’ Deleted material at the end of a
chromatid are.

Minute » A single, usually circular, part of a
chroratid lacking a centromere.

Double minutes aw Two, usually circular, parts of a
chromatid lacking a centromere.

Dicentric chrososone dic A chromosome containing two
centroneres.

Tricentric tric A chronosone containing three
chronosone centromeres.
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APPENDIX 1 continued
_—
Averration Abbreviation Description
-_—
Ring chrososone r A ring structure with a distinct Tusen.
Exchange figure exch. An exchange(s) between two or sorechronosones resulting in the formationof a tri- or more-arned configuration.
Chromosome intra A chromosome intrachange is scoredintrachange after rejoining of a lesion within onechromosose.
pulverized » A fraguented or pulverized chronosonechromosases
tiple na A metaphase spread containing ten oraberrations Bore of the above mentioned aberrations(chromatid and chronosone gaps notincluded).

Polyplotay poly A chrososone nusber that 1s a aultipleof ‘the norsal diplotd nusber.
Endoreduplication endo A fora of polyploidy in which eachcentromere connects two or four pairsof chromatids instead of the noraal one

pair.rere———————
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APPENDIX 2

STATISTICAL EVALUATION OF TEST RESULTS
chi-square Test
TOTAL NUMBER OF CELLS WITH ABERRATIONS; TREATHENT/CONTROL COMPARISON,
(INCLUSIVE/EXCLUSIVE GAPS).

Experinent 1
eee
TREATHENT SIMIX OPS PVALUE DECISION AT 95%00SE (ug/an) two-sided CONFIDENCE LEVEL——
24h fixation period
mec (0.2) - . <0.0008 significant: 0.0008 Significant
@ (15) . . 0.0006 significant: 0.0004 significant
48h tixation period
wee (0.1) . . 0.0006 significant: 0.0004 significantee——————————————————ree.
Expertnent 2
——————————————————————
TREATHENT SIMIX GPS P-VALUE DECISION AT 55%00SE (vga) tvo-sfded CONFIDENCE LEVEL——t——————————————
24h tixation period
wee (0.2) - . 0.0008 significant: 0.0006 significant

(15) . . 0.0004 significant: 00004 significanter—————————————rarersree
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