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OECD GUIDELINE FOR THE TESTING OF CHEMICALS

474

Adopted:
INTRODUCTION 207 'I_llji’ 2016

1. The OECD Guidelines for the Testing of Chemicals are periodically reviewed in the light of
scientific progress, changing regulatory needs and animal welfare considerations. The original Test
Guideline 474 was adopted in 1983, In 1997, a revised version was adopted. based on scientific progress
made to that date. This modified version of the Test Guideline reflects scientific knowledge from more
than thirty years of experience with this assay and the interpretation of the data. and in particular the
advances in automated scoring technologies and the potential for integrating or combining this test with
other general toxicity or genotoxicity studies. This Test Guideline is part of a series of Test Guidelines on
genetic toxicology. A document presented as an Introduction to the Test Guidelines on genetic toxicology
(1) can also be referred to and provides suceinet and useful guidance to users of these Test Guidelines.

OECD GUIDELINE FOR THE TESTING OF CHEMICALS

MAMMAILIAN ERYTHROCYTE MICRONUCLEUS TEST

Mammalian Ervihrocvie Micronucleus Test

INTRODUCTION

1. The OECD Guidelines for the Testing of Chemicals are periodically reviewed in the light of
scientific progress, changing regulatory needs and animal welfare considerations. The original Test
Guideline 474 was adopted in 1983. In 1997, a revised version was adopted, based on scientific progress
made to that date. This modified version of the Test Guideline reflects scientific knowledge from more
than thirty years of experience with this assay and the interpretation of the data., and in particular the
advances in automated scoring technologies and the potential for integrating or combining this test with
other general toxicity or genotoxicity studies. This Test Guideline is part of a series of Test Guidelines on
genetic toxicology. A document that provides succinct information on genetic toxicology testing and an
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Office of Food Additive Safety
Redbook 2000
Toxicological Principles for the Safety
Assessment of Food Ingredients

July 2000; Updated October 2001 Novemher 9003 & Anc] 004"
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This gmidance represents the Food
thinking on this topic. It does not ¢
and does not operate to bind FDA ¢
approach 1f such an approach satisf
and regulations. If vou want to disd
staff responsible for implementing
301-436-1200). Contact informatiol
For questions regarding the use or
printed copies of individual chapteq
Additive Safety (OFAS).

IV.C.1.d. Mammalian Erythrocyte
Micronucleus Test

I. Introduction

Micronuclet are cyvtoplasmic chromatin-containing bodies formed when acentric
chromosome fragments or chromosomes lag dunng anaphase and fail to become
mcorporated into daughter cell nucler during cell division. Because genetic damage
that results in chromosome breaks. structurally abnormal chromosomes, or spindle
abnormalities leads to mucronucleus formation, the incidence of micronucle: serves
as an index of these tvpes of damage_ It has been established that essentially all
agents that cause double strand chromosome breaks (clastogens) induce micronucle:.
Because enumeration of micronucler 1s much faster and less technically demanding
than 1s scornng of chromosomal aberrations, and because micronucler anise from
two unportant types of genetic damage (clastogenesis and spindle disruption). the
micronucleus assay has been widely used to screen for chemicals that cause these
types of damage.



4. RECOMMENDATIONS FOR IN VIVO TESTS

4.1 Tests for the Detection of Chromosome Damage In Vivo

Either the analvsis of chromosomal aberrations or the measurement of micronucleated
polvchromatic ervthrocytes in bone marrow cells in vivo 1s considered appropriate for the

detection of clastogens. Doth rats and mice are considered appropriate for use In the

bone marrow micronucleus test. Micronuclel can also be measured in 1immature (e.g..
polvchromatic) ervthrocyvtes 1n peripheral blood in the mouse. or in the newly formed
reticulocvtes in rat blood (Note 3). Likewise. immature ervthrocvtes can be used from
any other species which has shown an adequate sensitivity to detect
clastogens/aneuploidy inducers 1n bone marrow or peripheral blood (Note 3). Svstems
for automated analvsis (image analysis and flow cytometry) can be used if appropriately
validated (OECD. 1997: Havashi et al., 2000; 2007). Chromosomal aberrations can also

be analvzed 1n peripheral lvmphocyvtes cultured from treated rodents (Note 11).

4.2 Other I'n Vivoe Genotoxielty Tests

The same in vivo tests deseribed as the second ICH HARMONISED TRIPARTITE GUIDELINE
can be used as follow-up tests to develop weigl
vitro or in vive assavs (Notes 11 and 12). Whal
knowledge of the mechanism can help guide the GUIDANCE ON GENOTOXICITY TESTING AND
chromosomal aberrations or of gene mutations 1 DATA INTERPRETATION FOR
standard methods 1n most tissues. Although nj PHARMACEUTICALS INTENDED FOR HUuMAN USE
in rodents. this entails prolonged treatment
expresslon, fixation and accumulation. especiallj S2(R1)
12). Thus the second in vive assay will often
surrogate. Assavs with the most published exy
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Nucleus Micronucleus

Rats/mice dosed with compound, 3 Micronuclei may be formed by loss of whole chromosome
doses, 6 animals / group. Animals during division or by chromosome breakage. The erythrocyte’s
sacrificed 24 or 48 hours later nucleus is extruded leaving any micronuclei behind

Micronucleus

Bone marrow cells spread onto Femurs removed

2000 cells analysed per animal, number slides. Slides fixed and stained and bone marrow
of micronucleated immature (acridine orange) aspirated
erythrocytes scored




Rodent bone-marrow micronucleus test
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ZAW1: HBEBLRE, Cyclophosphamide , CP
CAS no. 50-18-0 (CAS no. 6055-19-2)]

BACER: BERRERIN, ZET K.
> FEMNE: BBEK

» Dose 1= 25 mg/kg
» Dose 2= 50 mg/kg
» Dose 3 =100 mg/kg
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