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OECD GUIDELINE FOR TESTING OF CHEMICALS 23 Oct1986

"Genetic Toxicology: Mouse Heritable Translocation Assay"

1. INTRODUCTORY INFORMATION

e Prerequisites

—  Solid,liquid, vapour or gaseous tesbsiance
— Chemical identification of testtsiance

—  Purity (imputies) of test shstance

—  Solubility characteristics

—  Melting pint/boiling point

—  pH (where apppriate)

—  Vapour pressure dafig available)

e Standard documents

There are no relevaimternaticmal standards.

2. METHOD

A. INTRODUCTION

The mouseneritable translocation tedetectsstructual and nurarical chromosome
changes in mammalian gewalls as reogered infirst generation pigeny.

e Principle of the method

The types ofchromosomechanges detected ithis test system are reciprocal
translocationsand, if female prgeny are included, X-chromosome loss.agiers of
translocationgnd X@emales show rededfertility which is used tgelect F progeny for
cytogeneti@analysis. Complete sterility is caed by certain tgesoftranslocationéX-autosome
and c/t type). Transloationsare cytogenetically observed in rtieiocells at diakinesis-
metaphase | of male individuals, eithernfiales or male offspring of, Females.The XO-
females are cytogenetically identified by the presence of ordji@@nosomes in bone marrow
mitoses.

B. DESCRIPTION OF THE TEST PROCEDWRE

e Preparations

Test substance

When pasible, test substances are dissolved or suspended in isotonic salinealShem
insoluble in water are didsed or suspended in appropriate vehicles. The vehicle used should

Users of this Test Guideline should consult the Preface,
in particular paragraphs 3, 4, 7 and 8.
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neither interfere with the test chemical nor produce toxic effects. Fresh preparations of the test
chenical should be sed.

Experimental animals

These experiments are performed using mice, in view of their convenience with regard
to both ease of breedirgd of cytolgical verification. No specific mouse strain is required.
However, the averadjter-size ofthe strain should be greater thaan8 beelatively constant.
Sexually mature anials are sed.

Number of animals
The nunber of animalsecessary depends upon thegaoeous translocation fresney,
and the rmimal rate of indation required for a positive resulthe test is usuallgerformed
by analysis of male Fprogeny.Large numbers of anits, of the order @00 F males per
dose level, are required.

e Test conditions

Controls

Adequate caotrol data, derived from concurreand historical controls, should be
available. When acceptable positivatrol resultsare available from experiments conducted
recently in the samiaboratory,theseresultscan be used instead of a coreut positive
control.

Dose levels

One dose level is tested, aby the highest dose associated witte prodction of
minimal toxic effects, but ithout affecting reproductive behaviour or survival. To establish a
dose-respuserelatinship, twadditionallower doses are required.iNtxicsubstances should
be tested up to 5 g/kghen using @ingle dose regimen or up tagkg/day when using a
repeated dose regimen or, if these dosages are not practicable, at the highest dose attainable.

Route of administration
Routes of administratioare usually @l intubation or intraperitealinjection. Other

routes of administration may bepropriateMaximum dility for risk assessment is obtained
whenthe route of admistration isrelevant to human exposure.
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 Performance of the test

Treatment and mating
Two treatment schedules are available. Singlérasimation ofthe test substance is most
widely usedAdministration ofthe test substance on 7 dayes#for 35 days magiso be ged.
The number of matings following treatment is¥grmed bythe treatment schedule and should
ensure that all treategermcell stages are sampled. At #ed ofthe matingoeriod females
are cagedndividually. When ferales give birth, the datéiter sizeand sex of pgeny are
recaded. All male prgeny are weanedndall female prgenyare discarded unlei®ey are
included inthe experiment.
Testing for translocation heterozygosity
One of two possible methods is used:

— Fertility testing of Fprogenyand sbsequent verification of possilifanslocation carriers
by cytogenetianalysis;

— Cytogeneti@analysis of all male Fprogeny \ithout prior selection by fertilityesting.
a) Fertility testing

Reduced fertility of an Andividual can be established by litter size observation and/or
analysis of uterine contents of female mates.

Criteria fordetermining normal and reduced fertility must be established for the mouse
strain sed.

Litter size observatio

F, males to be tested aoagedindividually with females either from the same
experiment or fromthe colony. Cages are inspected daily beginning 1&tdaysating. Litter
sizeand sex ofhe F; progenyarerecaded at birtrandlittersare discarded thereatfter. If female
F, progenyare tested, the, Brogeny of smll littersare kept for further testing. Female
translocation carrieiare verified by cytogenetanalysis of a translocation in any of their male
offspring. XO-Females are regozed by the change in setio among their pgeny from 1:1
to 1:2 males vs. females. Irsaquential procedure, normaldnimals are eliminated from
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further testing if the test fiitter reaches or exceeds a predetermined neahad, otherwise

a second or third Hitter is doserved. Fanimals that cannot be classified as normal after
observation of up to three kiters are either testedrfber by analgis of uterine contents of
female mates or directly subjected to cytogeregiaysis.

Analysis of uterine contents

The redation in litter size of translocation carriers is due to embiyaleath so that a
high number of dead iphants is indicative of the presence dfanslocation irthe animal
undertest. i males to be tested are mated to 2-3 females eacbef®n is established by
daily inspection for vaginal plugs in the morning. Females are sacrificed 14-16 days later, and
living and dead iplants in their uterarerecaoded.

b) Cytogenetianalysis

Testes preparations arede by the air-dryintechnique. Translocation carriers are
identified by the presence of multivalenhfigurations atliakinesis-metaphase | in primary
spermatocytes. Observation of at least 2 cells with multivalesaciation constites the
requiredevidence that the tested animal isamslocation carrier.

If no breeding selection has been performed,, afidfes are inspected cytogenetically.
A minimum of 25 diakinesis-metaphase | cells per male must be scarembagically.
Examination of mitotic mtaphases, spermatogonia or boaeraw, is reqined in K males with
small testesand meitic breakdown before diakinesis or frojf€male XO suspects. The
presence of an unusually loagd/or short chromosome in each of 10 cellsvidence for a
particular male sterilganslocation (c/t fge). Some X-autosontanslocations that cause male
sterility may only be identified bganding analgis of mitotic chromosoes. The presence of
39 chromosomes in all of 10 mitosesisdence for an XO cdlition in a ferale.

3. DATA AND REPORTING

e Treatment of results

Data are presented fabular form.

The mearnlitter size and sexatio from parental matings at birtand weaning are
reported for each mating interval.
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For fertility assessment of &nimals, the man litter size of all normal matingsd the
individual litter sizes of Rranslocation carrieare presented. Fanalysis of uterine contents,
the mean number of living and dead implants of normal matings and the individual numbers of
living and dead iplants for each mating of, Franslocation carrierare reported.

For cytogenetianalysis of diakinesis-metaphase I, the bamand types of nitivalent
configurationsandthe total nuiper of cells ardéisted foreachtranslocation carrier.

For sterile Findividuals, the total nuber of matingandthe duation ofthe mating
periodare reported. Testes weightsd cytgeneticanalysis details argiven.

For XO females, the @anlitter size, sexatio of F;, progenyand cytgeneticanalysis
results are repted. Where possible, Fanslocatiorcarriers are preselected by fertility tests.
The tableshave toinclude information on how many tifiese were confirmetlanslocation
heterozygotes.

The data are evaluated by appropristatistical methods.

« Evaluation of results

There are severatiteria for determining a positivesult, one of Wich is a statistically
significant increase in the numbet@anslocationstmserved for at least otest point. Another
criterion may béased on thdetection of a statistically significant dose-related increase in the
number oftranslocations loserved.

A test substance proding neither a statistically significant increase in the number of
translocations lsserved for at least onest point nor a statistically significant dose-related
increase in the number of trartions dserved is considered non-mutagenic in this system.

e Test report

Thetest report should includee followinginformation:

— strain of miceage of animls, weight of treated animals;

— numbers of parental animalsadch sex in experientaland catrol groups;
— concurrent or historical ntrols if utsedand/or available;

— test conditios, detailediescription of treatment, dose leveldysnots;

— mating schedule;
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— number and sex offepring per female, numband sex of fispring raised for transtation
analysis;

— time andcriteria of translocatioanalysis;

— number andetailed description of transhation carriers inclling breeding data antetine
contents data, if applicable;

— cytogenetic proceduremddetails of ntroscic analysis, preferably wittpictures;

— statistical evaltion;

— discussion of redts;

— interpretation of results.
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