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Office of Pollution Prevention and Toxics
Document Processing Center (Mail Code 7407M)
U.S. Environmental Protection Agency
1201 Constitution Ave., NW
EPA East Room 6428
Washington, DC 20004
Attention: 8(e) Coordinator

RE: Notification of Substantial Risk

Dear Sir or Madam:
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On behalf of the Alkylamidoamine glycinates (amphoacetates) consortium "the Consortium," and in
accordance with Section 8(e) of the Toxic Substances Control Act (TSCA), the Consortium is
submitting the following information from a laboratory report entitled:

Evaluation ofthe Ability of Alkylamidoamine Glycinate", Majority in C12 & 14 (Amphoacetate)
to Induce Chromosome Aberrations in Cultured Peripheral Human Lymphocytes2

In this in-vitro chromosomal aberration study, the testing laboratory did not observe structural
chromosomal aberrations at any culture condition or dose level. However, polyploidy was observed in
some of the treated human lymphocyte cell cultures used in the study at higher test article
concentrations.

Although polyploidy is not considered a positive finding in this in-vitro chromosomal aberration study,
the observed polyploidy occurred in human lymphocyte cell cultures. This effect occurred at a greater
frequency in cells treated with the test material than the study's positive control. However, it should be
noted that the positive control is not specific for the induction of aneuploidy and was tested at a
concentration that is customarily used to elicit chromosomal aberrations, and not aneuploidy. A copy
of the study report is appended for your review.

This information is being provided to USEPA in accordance with TSCA Section 8(e). The Consortium
has made no determination if the polyploidy findings in this study actually constitute a risk to human
health. When properly manufactured and used in its intended applications the Consortium does not
believe that the subject substance presents an unreasonable risk to workers, the public, or the
environment.

The results of this study were communicated to a consortium member on April 9, 2010.

The Consortium asserts that none of the information contained within this notice constitutes
confidential business information (CBI) under TSCA.

1 Imidazoliumcompounds, 1-[2-(carboxymethoxy)ethyl]-1-(carboxymethyl)-4,5-dihydro-2-norcoco alkyl,
hydroxides, sodium salts, CAS 68650-39-5
2 Draft report dated April 15, 2010



Should you have any questions, or require further information, please do not hesitate to contact the
undersigned. Thank you.

Very truly yours,

Neil Loescher
Senior Consultant

ENVIRON UK Ltd
Consortium Administration ManagerlTrustee on behalf of the Alkylamidoamine glycinates
(amphoacetates) Consortium (data submitter)

Atts

TNT Ref Number: 1700682833
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2. STATEMENT OF GLP COMPLIANCE

NOTOXB.V., 's-Hertogenbosch, The Netherlands

NOTOXProject493183

The studydescribed in this report has beencorrectly reported and was conducted in compliance
with:

The Organization for Economic Cooperation and Development (OECD) Good Laboratory
Practice Guidelines (1997).

Whichessentially conform to:

The UnitedStatesFood and Drug Administration Good Laboratory Practice Regulations.

The UnitedStates Environmental Protection AgencyGood Laboratory Practice Regulations.

The sponsor is responsible for Good Laboratory Practice (GLP)compliance for all test
substance information unlessdetermined by NOTOX.

Analysisof stability, homogeneity and concentration of the test substance undertest conditions
was not performed as part of this stUdy.

NOTOXB.V.

Drs. CAF. Buskens
Stljdy Director

Date: .

Ing. E.J. van de Waart. M,Sc.
Head of In Vitro & Environmental Toxicology

Date: .
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3. QUALITY ASSURANCE STATEMENT

NOTOXB.V., 's-Hertogenbosch, The Netherlands

NOTOX Project493183

This report was inspected by the NOTOXQualityAssurance Unit to confirm that the methods
and results accuratelyand completelyreflect the raw data.

The dates of Quality Assurance inspectionsare given below.
During the on-site process inspectionsprocedures applicable to this type of study were
inspected.

The reporting date is the date of reporting to the Study Director. The QAU reportwas then
forwarded to the Test Facility Management.

Start End
Type of Inspection Inspection Reporting
Inspections Phase/Process date date date

StUdy Protocol 01-Feb-10 01-Feb-10 01-Feb-10
Report 14-Apr-10 14-Apr-10 14-Apr-10

Genetic and In Vitro
Process Toxicology 14-Dec-09 16-0ec-09 22-0ec-09

Test SubstanceHandling
Exposure
Observations/Measurements

Head of Quality Assurance
C.J. Mitchell B.Sc.

Date: ..
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4. SUMMARY

NOTOXProject493183

Evaluation of the ability of A1kylamidoamine glycinate, majority in C12 & 14 (amphoacetate) to
induce chromosome aberrations in cultured peripheral human lymphocytes(with repeat
experiment).

This report describesthe effect of Alkylamidoamine glycinate, majority in C12 & 14
(amphoacetate) on the numberof chromosome aberrations in cultured peripheralhuman
lymphocytes in the presenceand absenceof a metabolicactivation system (phenobarbital and
B-naphthoflavone induced rat liver 59-mix). The possibleclastogenicityof Alkylamidoamine
glycinate, majority in C12 & 14 (amphoacetate) was tested in two independentexperiments.

The study proceduresdescribed in this report were based on the most recent OECD and EC
guidelines.

Batch LK0923of Alkylamidoamine glycinate. majority in C12 & 14 (amphoacetate) was a clear
yellow liquid with a actives content of 38.18%. The concentration of Alkylamidoamine gIycinate,
majority in C12 & 14 (amphoacetate) was corrected for the actives content. A correction factor
of 2.62 was used. The test substancewas dissolved in RPMI 1640 medium.

In the first cytogeneticassay, Alkylamidoamine glycinate, majority in C12 &14 (amphoacetate)
was tested up to 500 J.lglml for a 3 h exposure time with a 24 h fixation time in the absence and
presenceof 1.8% (vlv) 59-fraction. Appropriatetoxicity was reachedat this dose level.

In the second cytogeneticassay.Alkylamidoamine glycinate, majority in C12 & 14
(amphoacetate) was tested up to 300 J.lg/ml for a 24 h continuousexposure time with a 24 h
fixationtime and up to 240 IJg/ml for a 48 h continuous exposure time with a 48 h fixation time in
the absence of 59-mix. In the presence of 59-mix A1kylamidoamine glycinate, majority in
C12 & 14 (amphoacetate) was tested up to 400 J.lglml for a 3 h exposure time with a 48 h
fixationtime. Appropriate toxicity was reachedat these dose levels.

The numberof cells with chromosome aberrationsfound in the solvent control cultures was
within the laboratoryhistoricalcontrol data range. Positive control chemicals, mitomycinC and
cyclophosphamide. both produced a statisticallysignificant increase in the incidenceof cells
with chromosome aberrations, indicatingthat the test conditionswere adequate and that the
metabolic, activation system (59-mix) functionedproperly.

Alkylamidoamine glycinate, majority in C12 &14 (amphoacetate) did not induce a statistically
significantor biologicallyrelevant increase in the number of cells with chromosomeaberrations
in the absence and presenceof 59-mix. in either of the two independentlyrepeated
experiments,

It was noted that Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate) increasedthe
numberof polyploid cells in the first cytogeneticassay both in the absence and presenceof
59-mix in a dose dependentmanner. In the second cytogenetic assay in the presenceof 59-mix
the numberof polyploid cells was increasedat the highest concentration tested. This may
indicatethat Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate) has the potential
to disturb mitotic processes.

No effects of the test substance on the numberof cells with endoreduplicated chromosomes
were observed both in the absence and presenceof 59-mix.

Finally, it is concludedthat this test is valid and that Alkylamidoamine glycinate, majority in
C12 & 14 (amphoacetate) is not clastogenic in human lymphocytesunder the experimental
conditionsdescribed in this report. A1kylamidoamine glycinate, majority in C12 &14
(amphoacetate) may have the potential to disturb mitotic processes.
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5. INTRODUCTION

5.1. Preface

NOTOXProject 493183

Sponsor

StudyMonitor

Test Facility

StudyDirector

Technical Coordinator

Rhodia Operations SAS
(on behalfof the Amphoacetate consortium)
40 rue de la Haie-Coq
93306 AUBERVILLIERS CEDEX
France

MrsA. Buard
RHODIA Inc.
8 CedarBrook Drive
Cranbury, NJ 08512-7500
USA

NOTOXBV.
Hambakenwetering 7
5231 DO's-Hertogenbosch
The Netherlands

Drs. CAF. Buskens

M.A.H. van Seggelen

StudyPlan

5.2. Aims of the study

Start
Completion

29 January 2010
: 23 March2010

The objective of this studywas to evaluateAlkylamidoamine glycinate, majority in C12 &14
(amphoacetate) for its ability to inducestructural chromosome aberrations in cultured human
lymphocytes (1), either in the presence or absence of a metabolic activation system(S9-mix).

Background of the test system
Wholebloodsamples obtained from healthymaleSUbjects were treated with an anti-coagulant
(heparin) and cultured in the presence of a mitogen (phytohaemagglutinin). These stimulated
human lymphocytes were usedbecause they are sensitive indicators of clastogenic activityof a
broad rangeof chemicals (1-5).

The stimulated lymphocytes wereexposed to Alkylamidoamine glycinate, majority in C12 & 14
(amphoacetate) both in the absence and presence of a metabolic activation system(S9-mix). In
combination with this metabolic activation system indirectchemical mutagens, l.e, those
requiring metabolic transformation into reactive intermediates, can be tested for possible
clastogenic effects in vitro.

At predetermined intervalsafterexposure of the stimulated human lymphocytes to
Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate), cell division was arrested in
the metaphase stage of the cell cycle by addition of the metaphase-arresting chemical
colchicine. Cellswere harvested, stained and metaphase cells were analysed for the presence
of structural chromosome aberrations such as breaks, gaps, minutes, dicentricsand exchange
figures. Resultsfromcultures treated with Alkylamidoamine glycinate, majorityin C12 & 14
(amphoacetate) were compared with control (vehicle) treated cultures.

, .
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Chromosome aberrations weregenerally evaluated in the first post-exposure mitosis (l.e.
24 hours afterexposure). However, sincethe appearance of the first post-exposure mitosis
couldbe considerably delayed due to toxic insult to the cells, cellswere also harvested 48 hours
after exposure to cover the interval in whichmaximum aberration frequency was expected.

A test substance that induces a positive response in this assay is presumed to be a potential
mammalian cell clastogenic agent.

5.3. Guidelines

The study procedures described in this reportwere based on the following guidelines:

- Organisation for Economic cc-cperanon and Development (OECD), OECDGuidelines for
Testing of Chemicals, Guideline no.473: In Vitro Mammalian Chromosome Aberration Test
(adopted July21, 1997).

- European Community (EC). Commission regulation (eC) No.440/2008, Part B: Methods for
the Determination of Toxicity and otherhealtheffects, Guideline B.1 0: "Mutagenicity - In
Vitro Mammalian Chromosome Aberration Test". Official Journalof the european Union No.
L142, 31 May2008.

5.4. Storage and retention of records and materials

Records and materials pertaining to the study including protocol, rawdata, specimens (except
specimens requiring refrigeration or freezing) and the final report are retained in the NOTOX
archives for a periodof at least2 yearsafter finalization of the report. After this period, the
sponsorwill be contacted to determine how the records and materials should be handled.
NOTOXwill retain information concerning decisions made.

Thosespecimens requiring refrigeration or freezing will be retained by NOTOXfor as long as
the qualityof the specimens permitsevaluation but no longerthan threemonthsafter finalization
of the report.

NOTOXwill retain a test substance sampleuntil the expirydate, but no longerthan 10 years
after finalization of the report. After this periodthe samplewill be destroyed.

6. MATERIALSAND METHODS

6.1. Test substance

6.1.1. Test substance information

Identification

Molecular formula and weight

CASNumber
Description
Batch
Composition

Test substance storage
Stability understorageconditions
Expirydate

A1kylamidoamine glycinate, majority in C12 & 14
(amphoacetate)
For two representative structures:
C20H36N20aNa2: 446
C18H35N204Na : 389
68650-39-5
Clearyellow liquid
lK0923
49.72%(solids content)
11.54% (sodium chloride content)
38.18% (actives content)
At roomtemperature in the dark
Stable
10 November 2010
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6.1.2. Study specific test substance information

NOTOXProject493183

Stabilityat higher temperatures
Stability in vehicle

Solubility in vehicle

6.1.3. Test substance preparation

No
Water: Not indicated
RPMI: Not indicated
Water: Miscible in all proportions
RPMI: Not indicated

The concentrations of Alkylamidoamine glycinate, majority in C12 &14 (amphoacetate) were
corrected for the activescontent (38.18%). A correction factor of 2.62 was used.

Alkylamidoamine glycinate, majorityin C12 & 14 (amphoacetate) was dissolved in RPMI 1640
medium (Invitrogen Corporation, Breda,The Netherlands). Alkylamidoamine glycinate, majority
in C12 & 14 (amphoacetate) concentrations were used within 2.5 hoursafter preparation and
filter (0.22 IJm)-steriJized. The pH and the osmolarityof the culture medium containingthe
highesttested concentration were recorded.

6.2. Reference substances

6.2.1. Negative control

The vehicle for the test substancewas RPMI1640 medium.

6.2.2. Positive controls

Withoutmetabolicactivation(-59-mix):
Mitomycin C (MMC-C; CAS no. 50-07-7, Sigma, ZWijndrecht, The Netherlands) was used as a
direct acting mutagen at a final concentration of 0.5 IJg/ml for a 3 h exposureperiod. 0.2 IJg/ml
for a 24 h exposureperiodand 0.1 IJg/ml for a 48 h exposureperiod.

With metabolic activation (+S9-mix):
Cyclophosphamide (CP; CAS no. 50-18-0. Endoxan-Asta, Asta-Werke, Germany)was used as
an indirect actingmutagen, requiring metabolicactivation, at a final concentration of 10 IJg/ml
for a 3 h exposureperiod (24 h fixation time).

Solventfor positivecontrols
Hanks' Balanced Salt Solution(HBSS)(Invitrogen Corporation, Breda,The Netherlands),
withoutcalciumand magnesium.

All reference stock solutionswere stored in aliquotsat s-15°C in the dark.These solutionswere
thawed immediately before use.

6.3. Test system

Culturedperipheralhuman lymphocytes were used as test system. Peripheral human
lymphocytes are recommended in intemationalguidelines(e.g. OECD, EC).

Bloodwas collected from healthyadult, non-smoking, male volunteers. The Average Generation
Time (AGT) of the cells and the age of the donor at the time the AGT was determined
(December 2009) are presented below:
Dose rangefinding study: age 34, AGT =14.4 h
First cytogenetic assay: age 40, AGT =14.5 h
Secondcytogeneticassay: age 31, AGT =14.4 h
Cytogenetic assay 2A: age 31,AGT = 14.1 h
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6.4. Cell culture

NOTOXProject493183

Blood samples
Blood samples were collected by venapuncture using the Venojectmultiplesample blood
collecting system with a suitablesize sterilevesselcontaining sodium heparin(Vacuette,
GreinerBio-One, Alphenaan den Rijn,The Netherlands). Immediately after bloodcollection
lymphocyte cultures were started.

Culturemedium
Culture medium consisted of RPMI1640 medium(Invitrogen Corporation), supplemented with
20% (vlv) heat-inactivated (56°C; 30 min) foetal calf serum(Invitrogen Corporation), L-glutamine
(2 mM) (Invitrogen Corporation), penicillin/streptomycin (50 U1ml and 50 IJg/ml respectively)
(Invitrogen Corporation) and 30 U/ml heparin (Sigma, Zwijndrecht, The Netherlands).

Lvmphocyte cultures
Wholeblood(0.4 ml) treatedwith heparin was addedto 5 ml or 4.8 ml culture medium (in the
absence and presence of S9-mix, respectively). Per culture0.1 ml (9 mg/ml)
phytohaemagglutinin (Remel, EuropeLtd., United Kingdom) was added.

Environmental conditions
All incubations were carriedout in a controlled environment in the dark, in which optimal
conditions were a humid atmosphere of 80 -100% (actual range76 - 90%), containing
5.0± 0.5% CO2 in air, at a temperature of 37.0± 1.0°C(actual range36.3 - 37.6°C).
Temperature and humiditywere continuously monitored throughout the experiment. The CO2
percentage was monitored onceon each working day.Temporary deviations from the humidity
(With a maximum of 4%) occurred that were caused by openingand closing of the incubator
door, but the time of these deviationsdid not exceed 1 hour. Based on laboratory historical data
thesedeviationsare considered not to affect the study integrity.

6.5. Metabolic activation system

Rat liver microsomal enzymeswere routinely prepared from adultmaleWistar rats (6), which
wereobtained from CharlesRiver (Sulzfeld, Germany).

6.5.1. Preparation of 59-fraction

The animals were housedat NOTOXin a special room understandard laboratory conditions, as
described in the Standard Operating Procedures, and allowed to acclimatise for at least 5 days.
The ratswere orallydosedat three consecutive days with a suspension of phenobarbital
(80 mg/kgbodyweight) and B-naphthoflavone (100 mg/kgbody weight) in corn oil (theywere
denied accessto food for 3 to 4 hours preceding each dosing). One day after the final exposure
(24 h), the ratswere sedated usingoxygen/carbon dioxideand then killed by decapitation. The
rats received a limitedquantityof food during the night beforesacrifice. The livers of the rats
were removed aseptically, and washed in cold (O°C), sterile 0.1 M sodiumphosphate buffer
(pH 7.4) containing 0.1 mM NarEDTA (Merck). The liverswere minced in a blenderand
homogenised in 3 volumes of phosphate bufferwith a Potterhomogeniser. The homogenate
was centrifuged for 15 min at 9000 g. The supernatant (S9)was transferred into sterileampules,
whichwere storedin liquid nitrogen (-196°C) for a maximum of 1 year.

The S9 batchwas characterised in a bacterial reversemutation assay in Salmonella
typhimurium testerstrain TA98with the mutagens Benzo-(a)-pyrene and 2-aminoanthracene at
concentrations of 5 IJg/plate and 1 IJg/plate, respectively. These mutagens require metabolic
activation.
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6.5.2. Preparation of S9-mix

NOTOXProject493183

59-mix was prepared immediately before use and kept on ice. 59-mix components contained
per ml: 1.63mg MgC12.6H20 (Merck); 2.46 mg KCI (Merck); 1.7 mg glucose-6-phosphate
(Roche, Mannheim, Germany); 3.4 mg NADP(Randox Laboratories Ltd., Crumlin, United
Kingdom); 4IJmoi HEPE5 (Invitrogen Corporation).
The above solution was filter {0.22 IJm)-sterilized. To 0.5 ml 59-mix components 0.5 ml
59-fraction(batches 09-5 and 09-6) was added (50% (v/v) 59-fraction) to complete the 59-mix.

Metabolic activation was achieved by adding 0.2 ml 59-mix to 5.3 ml of a lymphocyteculture
(containing 4.8 ml culture medium, 0.4 ml blood and 0.1 ml (9 mg/ml) phytohaemagglutinin).
The concentration of the 59-fraction in the exposure medium was 1.8% (v/v).

6.6. Study design

6.6.1. Dose range finding test

In order to select the appropriate dose levels for the chromosome aberration test cytotoxicity
data were obtained in a dose rangefinding test. Alkylamidoamine glycinate, majority in
C12 &14 (amphoacetate) was tested in the absenceand in the presence of 1.8% (vlv)
59-fraction.

Lymphocytes (0.4 ml blood of a healthy maledonor was addedto 5 ml or 4.8 ml culture
medium, without and with metabolic activation respectively and 0.1 ml (9 mg/ml)
Phytohaemagglutinin) were culturedfor 48 h and thereafterexposedto selecteddoses of
Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate) for 3 h, 24 hand 48 h in the
absenceof 59-mix or for 3 h in the presence of 59-mix.

The highesttested concentration was 5000 1J9/mi.

After 3 h exposure to Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate) in the
absence or presence of 59-mix, the cells were separated from the exposure medium by
centrifugation (5 min, 365 g). The supernatantwas removed and cells were rinsedwith 5 ml
HB55. After a secondcentrifugation step, HB55 was removed and cells were resuspended in
5 ml culturemedium and incubated for another20 - 22 h (24 h fixation time). The cells that were
exposed for 24 hand 48 h in the absenceof 59-mix were not rinsedafter exposurebut were
fixed immediately (24 hand 48 h fixation time).

CytotOXicity of Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate) in the
lymphocyte cultureswas determined using the mitotic index.

Based on the resultsof the dose range finding test an appropriate rangeof dose levelswas
chosen for the cytogeneticassaysconsidering the highestdose level had an inhibition of the
mitoticindex of 50% or greaterwhereasthe mitotic index of the lowest dose level was
approximately the sameas the mitotic index of the solventcontrol.

6.6.2. Cytogenetic assay

The cytogenetic assaywas carriedout as describedby Evans, 1984 (2) with minor
modifications. Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate) was tested in
the absenceand presenceof 1.8%(vlv) 59-fraction in duplicate in two independent
experiments. To be able to selectappropriate dose levels for scoringof chromosome
aberrations a repeatexperimenthad to be performed in the secondcytogeneticassay.
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First cytogenetic assay
Lymphocytes were cultured for 48 h and thereafter exposed in duplicateto selected dosesof
Alkylamidoamine glycinate, majorityin C12 & 14 (amphoacetate) for 3 h in the absence and
presence of 59-mix. After 3 h exposure, the cells were separated from the exposure medium by
centrifugation (5 min, 365 g). The supernatant was removed and the cells were rinsed once with
5 ml HBSS.After a secondcentrifugation step, HBSSwas removed and cells were
resuspended in 5 ml culturemediumand incubatedfor another20 - 22 h (24 h fixationtime).
Appropriate negativeand positivecontrolswere included in the first cytogenetic assay.

Based on the mitotic indexof the dose rangefindingtest and the first cytogenetic assay
appropriate dose levelswere selected for the secondcytogenetic assay. The independent
repeatwas performed with the follOWing modifications of experimental conditions.

Second cytogenetic assav
Lymphocytes were culturedfor 48 h and thereafter exposed in duplicate to selected dosesof
Alkylamidoamine glycinate,majorityin C12 & 14 (amphoacetate) for 24 hand 48 h in the
absence of 59-mix or for 3 h in the presence of S9-mix.

After 3 h exposure, the cells exposedto Alkylamidoamine glycinate, majorityin C12 &14
(amphoacetate) in the presence of S9-mixwere separated from the exposuremedium by
centrifugation (5 min, 365 g). The supernatant was removed and the cells were rinsedoncewith
5 ml of HBSSand incubated in 5 ml culturemediumfor another44 - 46 h (48 h fixationtime).

The cells that weretreated for 24 hand 48 h in the absence of 59-mix were not rinsedafter
exposure but were fixed immediately after 24 hand 48 h (24 hand 48 h fixation time).
Appropriate negativeand positivecontrolswere included in the secondcytogenetic assay.

6.6.3. Chromosome preparation

During the last 2.5 - 3 h of the culture period, cell division was arrested by the addition of the
spindle inhibitorcolchicine (0.5 ~g/ml medium) (Acros Organics. Belgium). Thereafter the cell
cultures were centrifuged for 5 min at 1300 rpm (365 g) and the supernatant was removed.
Cells in the remaining cell pelletwere swollen by a 5 min treatmentwith hypotonic 0.56%(w/v)
potassium chloride(Merck) solution at 37°C. After hypotonic treatment, cells were fixed with 3
changes of methanol (Merck): aceticacid (Merck) fixative(3:1 v/v).

6.6.4. Preparation of slides

Fixed cells were droppedonto cleaned slides, whichwere immersed in a 1:1 mixtureof 96%
(v/v)ethanol(Merck)/ether (Merck) and cleaned with a tissue. The slideswere marked with the
NOTOX study identification numberand group number. At least two slideswere prepared per
culture. Slides wereallowedto dry and thereafterstained for 10 - 30 min with 5% (v/v) Giemsa
(Merck) solution in tap water.
Thereafter slideswere rinsed in tap-waterand allowed to dry. The dry slideswere cleared by
dipping them in xylene (KJinipath, Duiven, The Netherlands) before they were embedded in
Pertex(Klinipath) and mounted with a coverslip.

6.6.5. Mitotic index/dose selection for scoring of the cytogenetic assay

The mitoticindexof each culturewas determined by counting the numberof metaphases per
1000cells. At least three analysable concentrations were used for scoringof the cytogenetic
assay. Chromosomes of metaphase spreads were analysed from thosecultureswith an
inhibition of the mitoticindex of about 50% or abovewhereas the mitoticindex of the lowest
dose level was approximately the same as the mitotic indexof the solventcontrol. Also cultures
treated with an intermediate dosewere examined for chromosome aberrations.
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6.6.6. Analysis of slides for chromosome aberrations
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To preventbias, all slideswere randomly coded beforeexamination of chromosome aberrations
and scored. An adhesive labelwith NOTOXstudy identification numberandcode was placed
over the marked slide.One hundred metaphase chromosome spreadsperculturewere
examined by lightmicroscopy for chromosome aberrations. In case the numberof aberrant
cells, gaps excluded, was ~ 25 in 50 metaphases, no more metaphases were examined. Only
metaphases containing 46 ± 2 centromeres (chromosomes) were analysed. The numberof cells
with aberrations and the numberof aberrations were calculated.

6.7. Electronic data capture

Observations/measurements in the studywere recorded electronically using the following
programme(s):
REES Centron Environmental Monitoring system version SQL 2.0 (REES Scientific, Trenton,
NJ, USA): temperature and humidity.

6.8. Interpretation

6.8.1. Acceptability of the assay

A chromosome aberration test is considered acceptable if it meets the following criteria:
a) The numberof chromosome aberrations found in the solventcontrol culturesshould

reasonably be withinthe laboratory historical control data range(see Appendix III).
b) The positivecontrolsubstances shouldproduce a statistically significant (Chi-square test,

one-sided, p < 0.05) increasein the number of cells with chromosome aberrations.
c) A homogeneous response between the replicate cultures is observed.
d) A possible precipitate presenton the slidesshouldnot interfere with the scoringof

chromosome aberrations.

6.8.2. Data evaluation and statistical procedures

A test substance was considered positive (clastogenic) in the chromosome aberration test if:
a) It induced a dose-related statistically significant (Chi-square test, one-sided, p < 0.05)

increase in the numberof cells with chromosome aberrations.
b) A statistically significant and biologically relevant increase in the frequencies of the number

of cells with chromosome aberrations was observed in the absenceof a clear dose-response
relationship.

A test substance was considered negative(not clastogenic) in the chromosome aberration test if
noneof the testedconcentrations induced a statistically significant (Chi-square test, one-sided,
p < 0.05) increase in the numberof cells With chromosome aberrations.

The preceding criteriaare not absoluteand othermodifying factors mightenter into the final
evaluation decision.

The incidence of aberrantcells (cellswith one or morechromosome aberrations, gaps included
or excluded) for eachexposuregroup outsidethe laboratory historical control data rangewas
compared to that of the solventcontrolusingChi-square statistics:

(N-1) (ad-bc)2

(a+b) (c+d) (a+c) (b+d)
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where b = the total numberof aberrant cells in the control cultures.
d = the total numberof non aberrantcells in the control cultures.
nO = the total numberof cells scored in the control cultures.
a = the total numberof aberrant cells in treated cultures to be compared with the

control.
c = the total numberof non aberrantcells in treated cultures to be compared with the

control.
n1 = the total numberof cells scored in the treated cultures.
N = sum of nO and n1

2

~
(N-1) (ad-be) ]

If P X2 > - (one-tailed) is small (p< 0.05) the hypothesis that the
(a+b) (c+d) (a+c) (b+d)

incidence of cells with chromosome aberrations is the samefor both the treated and the solvent
controlgroup is rejected and the numberof aberrantcells in the test group is considered to be
significantly different from the controlgroup at the 95% confidence level.

6.9. List of deviations

6.9.1. List of protocol deviations

Therewere no deviationsfrom the protocol.

6.9.2. List of standard operating procedures deviations

Any deviationsfrom standardoperating procedures were evaluatedand filed in the study file.
Therewere no deviationsfrom standardoperating procedures that affectedthe integrityof the
study.

7. RESULTS

7.1. DoSerange finding test

A concentration of 5000 J.Ig1ml showed no precipitation in the culture medium and was used as
the highestconcentration of Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate).

The pH and osmolarityof a concentration of 5000 J.Ig/ml were 7.98 and 365 mOsm/kg
respectively (compared to 7.84 and 294 mOsmlkg in the solvent contrcl).

In the dose range finding test bloodcultureswere treated with 1DO, 333, 1000,3330 and
5000 J.Ig Alkylamidoamine glycinate, majority in C12 &14 (amphoacetate)/ml culture medium
with and without 59-mix.

Table 1 shows the mitotic index of cultures treatedwith variousA1kylamidoamine glycinate,
majorityin C12 &14 (amphoacetate) concentrations or with the negativecontrol substance.

7.2. First cytogenetic assay

Basedon the resultsof the dose range finding test the following dose levels were selected for
the cytogenetic assay:

Without~9-mix 10, 30, 1DO, 300, 350, 400, 450, 500 and 750 J.Ig/ml culture medium
(3 h exposuretime, 24 h fixation time).
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With 59-mix : 10,30, 100,300,350,400,450 and 500 IJg/ml culture medium
(3 h exposuretime, 24'h fixation time).

Table2 shows the mitotic index of culturestreatedwith variousAlkylamidoamine glycinate,
majorityin C12 & 14 (amphoacetate) concentrations or with the positiveor negativecontrol
substances.

The following dose levelswere selected for scoring of chromosome aberrations:

Withoutand with 59-mix: 100,450 and 500 1J9/mi culture medium
(3 h exposure time,24 h fixation time).

Both in the absenceand presenceof 59-mix, A1kylamidoamine glycinate, majority in C12 & 14
(amphoacetate) did not inducea statistically significantor biologically relevant increasein the
numberof cells with chromosome aberrations (Tables3, 4).

Both in the absenceand presenceof 59-mix, Alkylamidoamine glycinate,majority in C12 & 14
(amphoacetate) did not increasethe numberof cells with endoreduplicated chromosomes.

Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate) increased the numberof
polyploid cells both in the absenceand presence of 59-mix in a dose dependentmanner.

7.3. Sec~nd cytogenetic assay

To obtain more information about the possible clastogenicity of Alkylamidoamine glycinate,
majorityin C12 &14 (amphoacetate), a secondcytogenetic assaywas performed in which
humanlymphocytes were continuously exposed to Alkylamidoamine glycinate, majority in
C12 & 14 (amphoacetate) in the absenceof 59-mix for 24 or 48 hours. In the presenceof
59-mix, cells were fixed after 48 hours following a 3 hour exposure to Alkylamidoamine
glycinate, majority in C12 &14 (amphoacetate). The folloWing dose levelswere selected for the
second cytogeneticassay:

Without59-mix : 10,30,100,150,200,250,300,350 and 400 1J9/mi culture medium
(24 h exposuretime, 24 h fixation time).
10,30,50,100, 150,200,250 and 300 IJg/ml culture medium
(48 h exposure time, 48 h fixation time).

With 59-mix 1DO, 300, 400, 500, 600, 700 and 800 IJg/ml culture medium
(3 h exposure time,48 h fixation time).

Table 5 shows the mitotic index of cultures treatedwith variousAlkylamidoamine glycinate,
majority in C12 & 14 (amphoacetate) concentrations or with the positiveor negativecontrol
substances.

In the absenceof 59-mix, at the 48 h continuous exposure time, no appropriate dose levels
could be selectedfor scoringof chromosome aberrations sinceat the concentration of
200 IJ.g/m'l not enough cytotoxicity was observed (43%), whereasthe next higherconcentration
of 250 IJ.g/ml was too toxic for scoring (66%). This part of the experiment was repeated.

Cytogenetic assay2A:
Based on the resultsof the secondcytogenetic assay the following dose levels were selected
for experiment 2A:

Without59-mix : 10, 100, 150,200,220,240,260 and 280 IJg/ml culture medium
(48 h exposure time,48 h fixation time).
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Table6 shows the mitotic index of cultures treatedwith variousAlkylamidoamine glycinate,
majority in C12 & 14 (amphoacetate) concentrations or with the positiveor negativecontrol
substance.

Basedon these observations the following doseswere selectedfor scoring of chromosome
aberrations:

WithoutS9-mix

With S9-mix

100,200 and 300 IJg/ml culture medium
(24 h exposuretime, 24 h fixation time).
10,200 and 240 IJg/ml culture medium
(48 h exposuretime, 48 h fixation time).
100,300 and 400 IJg/ml culture medium
(3 h exposuretime,48 h fixation time).

Both in the absenceand presenceof S9-mix, Alkylamidoamine 9Iycinate, majority in C12 & 14
(amphoacetate) did not inducea statistically significantor biologically relevant increase in the
numberof cells with chromosome aberrations (Tables7 - 9).

Both in the absenceand presenceof 59-mix, Alkylamidoamine glycinate, majority in C12 &14
(amphoacetate) did not increasethe numberof cells with endoreduplicated chromosomes.

Alkylamidoamine glycinate, majority in C12 &14 (amphoacetate) did not increasethe numberof
polyploid,cells in the absenceof S9-mix. In the presenceof S9-mixAlkylamidoamine glycinate,
majorityin C12 & 14 (amphoacetate) increased the numberof polyploidcells at the highest
tested concentration of 400 IJg/ml.

7.4. Evaluation ofthe results

The ability of Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate) to induce
chromosome aberrations in humanperipheral lymphocytes was investigated in two independent
experiments. The highest concentration analysed was selectedbasedon toxicity, inhibitionof
the mitotic index of about 50% or greater.

The mitotic indicesof cultures treatedwith variousA1kylamidoamine glycinate, majority in
C12 & 14 (amphoacetate) concentrations or with the negativecontrol substancesare presented
in Tables 1, 2, 5 and 6. The scores for the numberof aberrantcells (gaps included and
excluded)and the numberof the various types of chromosome aberrationsat the various
concentrations of Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate) are
presented in Tables 3, 4 and 7 - 9. Duplicate cultures are indicatedby A and B. The criteria
according to which the aberrations were classified are outlined in Appendix I. Appendix II
presentsthe statisticalevaluations of the test results.

The numberof cells with chromosome aberrations found in the solvent control cultureswas
within the laboratoryhistoricalcontrol data range (see AppendiX III). The numberof polyploid
cells and cells with endoreduplicated chromosomes in the solvent control cultureswas within
the laboratoryhistorical controldata range (seeAppendix IV). The positivecontrol chemicals
(MMC-C and CP) both produced statistically significant increases in the frequencyof aberrant
cells. It was thereforeconcluded that the test conditionswere adequateand that the metabolic
activation system (S9·mix) functioned properly.

Both in the absenceand presenceof S9-mixAlkylamidoamine gIycinate, majority in C12 & 14
(amphoacetate) did not inducea statistically significantor biologically relevant increasein the
numberof cells with chromosome aberrations in two independentexperiments.
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It was noted that Alkylamidoamine glycinate, majorityin C12 & 14 (amphoacetate) increased the
numberof polyploid cells in the first cytogenetic assayboth in the absence and presence of
S9-mix in a dose dependent manner. In the second cytogenetic assay in the presence of S9-mix
the numberof polyploid cells was increased at the highestconcentration tested. This may
indicate that Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate) has the potential
to"disturb'mitotic processes.

No effectsof Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate) on the numberof
c~lIs with endoreduplicated chromosomes were observed both in the absence and presence of
S9-mix.

8. CONCLUSION

Finally, it is concluded that this test is valid and that Alkylamidoamine glycinate, majority in
C12 & 14 (amphoacetate) is not clastogenic in human lymphocytes under the experimental
conditions described in this report. Alkylamidoamine glycinate, majority in C12 &14
(amphoacetate) may havethe potential to disturbmitoticprocesses.
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Table 1 Mitotic index of human lymphocyte cultures treated with Alkylamidoamine
glycinate, majority in C12 & 14 (amphoacetate) in the dose range finding
test

Period of treatment: From: 03-02-2010 To: 05-02-2010

Numberof metaphases per 1000cellsAlkylamidoamine glycinate, majority
in C12 &14 (amphoacetate)
concentration (J,Jg/ml)

Withoutmetabolic activation (-S9-mix)

3 h exposuretime,24 h fixation time

Control a)

100
333

1000
3330
5000

24 h exposure time,24 h fixation time

Control a)

100
333

1000
3330
5000

48 h exposure time,48 h fixation time

Control a)

100
333

1000
3330
5000

With metabolicactivation (+S9-mix)

3 h exposure time, 24 h fixation time

Controla)

100
333

1000
3330
5000

aj RPMI 1640medium
b) Cell lysis

Absolute

34
32
15
.b)

.»

.»
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Percentage of control

100
69
64
_b)

.»

.b)

100
82
39
»
.»
_b)

100
63
10
.»
_b)

.»
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Table 2 Mitoticindexof humanlymphocyte cultures treatedwith Alkylamidoamine
glyclnate, majority in C12 &14 (amphoacetate) in the first cytogenetic
assay

Period of treatment: From: 10-02-2010 To: 11-02-2010

Number of metaphases per 1000 cells a)Alkylamidoamine glycinate, majority
in C12 & 14 (amphoacetate)
concentration (lJg/ml)

Without metabolic activation (-59-mix)

3 h exposure time, 24 h fixation time

Control b)

10
30

100
300
350
400
450
500
750

MMC-C; 0.5 IJg/ml

With metabolic activation (+S9-mix)

3 h exposure time, 24 h fixation time

Control b)

10
30

100
300
350
400
450
500

CP; 10 IJg/ml

a) Duplicate cultures
b) RPMI1640 medium

Absolute

45 - 39
44 - 42
46 - 40
45 - 38
39 - 36
42 - 37
40 - 35
33 26
22 - 19
11 - 13
41 - 36

40 - 42
42 - 39
40 - 39
44 - 39
46 - 34
33 - 38
36 - 36
26 - 23
19 - 19
18 - 24
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100
102
102
99
89
94
89
70
49
29
92

100
99
96

101
98
87
88
60
46
51
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Table 3 Chromosome aberrations in human lymphocyte culturestreatedwith
Alkylamidoamine glycinate,majority in C12 & 14 (amphoacetate) In the
absenceof 59-mix in the first cytogenetic assay (3 h exposuretime, 24 h
fixationtime)

Conc
RPMI1640 100 450 500 MMC-C
medium JJg/ml pglml JJg/ml 0.5 JJg/ml

Culture A B A+B A B A+B A B A+B A B A+B A B A+B
Mitotic

100 99 70 49 92
Index (%)

No. of
Cells 100 100 200 100 100 200 100 100 200 100 100 200 100 50 150
scored
No. of .....)
Cells with

2 1 3 0 0 0 0 1 1 0 1 1 47 25 72
aberrations
(+ aaDS) I)

No. of -)

Cells with
2 1 3 0 0 0 0 1 1 0 1 1 47 25 72

aberrations
(- gaps)

g'

g"

b' 2 1 1 1 31 13

bft 12 3

m'

m" 1 2

exch. 11 11

dic

d'

misc. 3poly
2poly

6poly
3poly

2intra tric
2endo endo

total aberr
2 1 0 0 0 1 0 1 57 30

(+ gaps)

total aberr
2 1 0 0 0 1 0 1 57 30

(- gaps)

8)
Abbreviations used for various types of aberrations are listed in Appendix I.
misc. =(miscellaneous) aberrations not belonging to the ones mentioned above.
The numerical variations endoreduplication (endo) and polyploidy (poly) were not counted as an
aberration.

*) Significantly different from control group (Chi-square test), * P < 0.05, ** P < 0.01 or ***P < 0.001.
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Table 4 Chromosome aberrations in human lymphocyte cultures treated with
Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate) in the
presence of 59-mix in the first cytogenetic assay (3 h exposure time, 24 h
fixation time)

Conc
RPMI1640 100 450 500 CP
medium IJglml IJglml IJglml 10llglml

Culture A 8 A+B A 8 A+B A 8 A+B A 8 A+B A 8 A+B
Mitotic

100 101 60 46 51Index (%)

No. of
Cells 100 100 200 100 100 200 100 100 200 100 100 200 100 100 200
scored
No. of ***}

Cells with
0 0 0 0 1 1 0 2 2 2 0 2 40 31 71

aberrations
(+ caos) a)

No. of ***)

Cells with
0 0 0 0 1 1 0 2 2 2 0 2 40 31 71

aberrations
(- gaps)

g' 1

g"

b' 1 1 30 28

b" 1 10 2

m' 1

m" 2 1 2

exch. 5 5

die

d'

misc. endo endo
3poly 8poly 2poly

3intra intra
p endo 2endo

total aberr
0 0 0 1 0 2 4 0 50 38

(+ gaps)

total aberr
0 0 0 1 0 2 4 0 49 38

(- gaps)

8)
Abbreviations used for various types of aberrations are listed in AppendiX I.
misc. =(miscellaneous) aberrations not belonging to the ones mentioned above.
The numerical variations endoreduplication (endo) and polyploidy (poly) were not counted as an
.aberration.

*} Significantly different from control group (Chi-square test), * P < 0.05. - P < 0.01 or *- P < 0.001.
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Table 5 Mitotic index of human lymphocyte cultures treated with Alkylamidoamine
glyclnate, majority in C12 & 14 (amphoacetate) in the second cytogenetic
assay

Periodof treatment: From: 24-02-2010 To: 26-02-2010

Numberof metaphases per 1000cells a)A1kylamidoamine 9Iycinate, majority
in C12 & 14 (amphoacetate)
concentration (lJg/ml)

Without metabolicactivation(-S9-mix>

24 h exposure time, 24 h fixation time

Controlb)

10
30

100
150
200
250
300
350
400

MMC-C; 0.2 IJg/ml

48 h exposure time, 48 h fixation time

Control b)

10
30
50

100
150
200
250
300

MMC-C; 0.1 IJg/ml

a) Duplicate cultures
b) RPMI 1640 medium

Absolute

48 - 40
46 - 44
47 - 42
50 - 43
37 - 33
32 - 34
22 - 27
20 - 19
24 - 18
10 - 13
17· 19

37· 33
37 - 32
27 - 27
29 - 28
34 - 24
24 - 23
20 - 20
12 - 12
12 - 9
15 - 17
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100
102
101
106
80
75
56
44
48
26
41

100
99
77
81
83
67
57
34
30
46
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Table 5 - Continued

NOTOXProject493183

Numberof metaphases per 1000cells a)Alkylamidoamine 9Iycinate, majority
in C12 & 14 (amphoacetate)
concentration (lJg/ml)

With metabolic activation (+S9-mixl

3 h exposure time,48 h fixationtime

Control b)

100
300
400
500
600
700
800

CP; 10 lJg/ml

Absolute

32 - 30
31 - 34
20 - 22
13 - 13
13 - 16
9 - 13

14 - 13
8 - 7

27 - 29

Percentage of control

100
105
68
42
47
35
44
24

_C)

a) Duplicate cultures
b) RPMI1640 medium
c) CP was fixed after 24 hours.Therefore, the mitotic index could not be calculated as

percentage of control.
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Table 6 Mitotic index of human lymphocyte cultures treated with Alkylamidoamine
glycinate, majority in C12 &14 (amphoacetate) In cytogenetic assay 2A

Period of treatment: From: 03-03-2010 To: 05-03-2010

Numberof metaphases per 1000cells a)Alkylamidoamine glycinate, majority
in C12 &14 (amphoacetate)
concentration (lJg/ml)

Withoutmetabolic activation (-S9-mix)

48 h exposure time, 48 h fixationtime

Control b)

10
100
150
200
220
240
260
280

MMC-C; 0.1 IJg/ml

a) Duplicate cultures
b) RPMI 1640 medium

Absolute

66 - 64
62 - 60
49 - 51
47 - 50
42 - 47
35 - 31
27 - 29
28 - 25
22 - 26
36 - 39
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Table 7 Chromosome aberrations in human lymphocyte cultures treated with
Alkylamidoamine glycinate, majority in C12 & 14 (amphoacetate) in the
absence of S9-mix in the second cytogenetic assay (24 h exposure time,
24 h fixation time)

Cone
RPMI1640 100 200 300 MMC-C
medium ~g/ml \.I9/ml JJ9/ml 0.21Jg/ml

Culture A B A+B A B A+B A B A+B A B A+B A B A+B
Mitotic

100 106 75 44 41Index (%)

No. of
Cells 100 100 200 100 100 200 100 100 200 100 100 200 100 100 200
scored
No. of -)

Cells with
1 3 4 1 0 1 1 1 2 1 2 3 20 16 36

aberrations
(+ gaps) a)

No. of -)
Cells with

1 2 3 1 0 1 1 1 2 1 2 3 19 15 34
aberrations
(- gaps)

g' 1 1 1

g" 2 2

b' 1 2 1 1 5 9

b" 1 1 1 13 9

m' 1 2

m"

exeh. 2

die

d'

misc. endo poly

total aberr
1 3 1 0 1 1 1 2 25 21

(+ gaps)

total aberr
1 2 1 0 1 1 1 2 22 18

(- gaps)

a)
Abbreviations used for various types of aberrations are listed in Appendix I.
misc. =(miscellaneous) aberrations not belonging to the ones mentioned above.
The numerical variations endoreduplication (endo) and polyploidy (poly) were not counted as an
aberration.

*) Significantly different from control group (Chi-square test), * P < 0.05, ** P < 0.01 or *** P < 0.001.
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Table 8 Chromosome aberrations In human lymphocyte cultures treated with
Alkylamldoamlne glycinate, majority in C12 & 14 (amphoacetate) In the
absence of S9-mix In cytogenetic assay 2A (48 h exposure time, 48 h
fixation time)

Conc
RPMI1640 10 200 240 MMG-C
medium IJglml IJg/ml IJg/ml 0.11Jglml

Culture A B A+B A B A+B A B A+B A B A+B A B A+B
Mitotic

100 94 68 43 58
Index (%)

No. of
Cells 100 100 200 100 100 200 100 100 200 100 100 200 100 100 200
scored
No. of .....)
Cells with

1 0 1 0 1 1 1 1 2 3 1 4 19 20 39
aberrations
(+ DaDS) a)

No. of ......)
Cells with

1 0 1 0 1 1 1 1 2 2 1 3 18 19 37
aberrations
(- gaps)

g' 1 1 1

g" 1 4

b' 1 1 2 1 4 4

b" 1 11 11

m' 1 3

m" 1 3

exch. 2 4

die

d'

misc. poly
2p

PDolv

total aberr
1 0 0 1 2 1 3 1 24 28

. (+ gaps)

total aberr
1 0 0 1 2 1 2 1 22 23

(- gaps)

a)
Abbreviations used for various types of aberrations are listed in AppendiX I.
misc. = (miscellaneous) aberrations not belonging to the ones mentioned above.
The numerical variation polyploidy (poly) was not counted as an aberration.

*) Significantly different from control group (Chi-square test), • P < 0.05, ..... P < 0.01 or .....P < 0.001.
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Table 9 Chromosome aberrations in human lymphocyte cultures treated with
Alkylamidoamine glycinate, majority In C12 & 14 (amphoacetate) in the
presence of S9-mlx in the second cytogenetic assay (3 h exposure time,
48 h fixation time)

Cone
RPMI1640 100 300 400 CP
medium \.I9/ml \.I9/ml \.Ig/ml 10 \Jglml

Culture A B A+B A B A+B A B A+B A B A+B A B A+B
Mitotic

100 105 68 42 b)

Index (%) -
No. of
Cells 100 100 200 100 100 200 100 100 200 100 100 200 100 100 200
scored
No. of ...)

Cells with
0 1 1 0 3 3 1 0 1 1 2 3 24 21 45aberrations

(+ gaps) a)

No. of ...)

Cells with
0 1 1 0 2 2 1 0 1 1 2 3 22 17 39aberrations

(- gaps)

9' 3 1

g" 1 3

b' 1 1 13 11

b" 1 1 1 11 6

m' 1 1

m"

exch. 1 4

die

d'

misc. 6poly

total aberr
0 1 0 3 1 0 1 2 28 25

(+ gaps)

total aberr
0 1 0 2 1 0 1 2 25 21

(- gaps)

a)
Abbreviations used for various types of aberrations are listed in Appendix I.
misc. =(miscellaneous) aberrations not belonging to the ones mentioned above.
The numerical variation polyploidy (poly) was not counted as an aberration.

b) CP was fixed after 24 hours. Therefore, the mitotic index could not be calculated as percentage of
control.

'O) Significantly different from control group (Chi-square test), * P < 0.05, ** P < 0.01 or ***P < 0.001.
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APPENDIX I DEFINITIONS OF CHROMOSOME ABERRAnONS SCORED IN
METAPHASE PORTRAITS

Aberration Abbreviation Description

Chromatid gap g' An achromaticlesion which appearsas
an unstained region in the chromatid
arm, the size of which is equal to or
smallerthan the width of the chromatid
and the apparently "broken"segmentsof
the chromatid arm are in alignment.

Chromosome gap g" An achromaticlesion which appearsas
an unstained region in both chromatids at
the same position, the size of which is
equal to or smallerthan the width of the
chromatid and the apparently "broken"
segments of the chromatids are in
alignment.

Chromatid break b' An achromaticlesion in a chromatidarm,
the size of which is larger than the width
of the chromatid. The brokensegments
of the chromatidarm are aligned or
unaligned.

Chromosome break bIt An achromaticlesion in both chromatids
at the sameposition, the size of which is
larger than the width of the chromatid.
The brokensegmentsof the chromatids
are aligned or unaligned.

Chromatid deletion d' Deleted materialat the end of a
chromatidarm.

Minute m' A single, usuallycircular, part of a
chromatid lackinga centromere.

Doubleminutes m" Two, usuallycircular, parts of a
chromatid lackinga centromere.

Dicentricchromosome dic A chromosome containingtwo
centromeres.

Tricentric tric A chromosome containingthree
chromosome centromeres.
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APPENDIX I - continued -

NOTOX Project493183

Aberration

Ring chromosome

Exchange figure

Chromosome
intrachange

Pulverized
chromosomes

MUltiple
aberrations

Polyploidy

Endoreduplication

Abbreviation

r

exch.

intra

p

ma

poly

endo

- Page29-

Description

A ring structure with a distinct lumen.

An exchange(s) between two or more
chromosomes resulting in the formation
of a tri- or more-armed configuration.

A chromosome intrachange is scored
after rejoining of a lesionwithinone
chromosome.

A fragmented or pulverized chromosome

A metaphase spreadcontaining ten or
moreof the abovementioned aberrations
(chromatid and chromosome gaps not
included). ma is counted as 10
aberrations.

A chromosome numberthat is a multipIe
of the normaldiploid number.

A form of polyploidy in which each
centromere connects two or four pairsof
chromatids instead of the normalone
pair.
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APPENDIX II STATISTICAL EVALUATION OF THE TEST RESULTS

Chi-square Test

TOTALNUMBER OF CELLSWITH ABERRATIONS; TREATMENT/CONTROL COMPARISON,
(INCLUSIVE/EXCLUSIVE GAPS)1).
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APPENDIX III HISTORICAL CONTROL DATA FOR LYMPHOCYTE CHROMOSOME
ABERRATION STUDIES

Aberrant cells per 100 metaphases

Gaps included Gaps excluded

+ 59-mix - S9~mix + 59-mix -59-mix

Range 0-6 0-6 0-5 0-5

Mean 0.6 0.8 0.5 0.6

SO 0.9 1.0 0.8 0.8

n 438 652 441 652

SO =Standard deviation
n = Number of observations

Historical control data from experiments performed between January 2007 and December 2009.
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APPENDIX IV HISTORICAL CONTROL DATAFORNUMERICAL ABERRATIONS FOR
LYMPHOCYTE CHROMOSOME ABERRATION STUDIES

Polyploid cells and endoreduplicated chromosomes per 100
metaphases

polyploidy endoreduplication

+ 59-mix -59-mix + 59-mix - 59-mix

Range 0-2 0-2 0-2 0-1

Mean 0.04 0.04 0.02 0.01

50 0.22 0.21 0.15 0.10

n 437 652 436 653

50 = Standard deviation
n =Number of observations

Historical control data from experiments performed between January 2007 and December 2009.
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