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OECD
®No0.471 HiE%ZA\3ERERTRRER 1997 A
‘®N0.473 iERMlEASREEREER 1997
®N0.474 S8 3L\ LR MDARMER%E BV S /IM%RER 1997
®No0.475 BEtMilaEA\3LEARERR 1997
®No0.476 IEEMifaz A3 FlllazzRERRER (MLARSD) 1997
®N0.477 39S 39/\ITEAVS LSS ERIERER 1984
®No0.478 |FothiEEM\3 BEBIERR 1984
®N0.479 WILIFME%E A\ DIk 43zimmRER(SCE) 1986
®N0.480 BBEEM\3EATR R 1986
oNo0.481 EBZEAVDIERD MR X HER 1986
®N0.482 iZ&EMla%EA\3DNAEE, EEBLUREYDNASH(UDS)RER 1986
®N0.483 WILFDHEEMIzEAVS LEARERER 1997
®eNo0.484 YIRZRAWDEBIARY A M 1986
®N0.485 YIUREMASEEE (HH) HERER 1986
®N0.486 WILMFEATHMIEZASin vivoREMDNAAR (UDS) it 1997
®No0.487 WILIFEMAIaEMA\Bin vitro IZitER 2010
®N0.488 M5 RS I =W UBMERETRRR 2011
oNo. In vivodXw MlER 2014 )
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16. At least three analysable concentrations should be used. Where cytotoxicity occurs, these
concentrations should cover a range from the maximum to little or no toxicity; this will usually mean
that the concentrations should be separated by no more than a factor between 2 and \V10. At the time
of harvesting, the highest concentration should show a significant reduction in degree of confluency,
cell count or mitotic index, (all greater than 50%). The mitotic index is only an indirect measure of
cytotoxic/cytostatic effects and depends on the time after treatment. However, the mitotic index is
acceptable for suspension cultures in which other toxicity measurements may be cumbersome and
mmpractical. Information on cell cycle kinetics, such as average generation time (AGT), could be
used as supplementary information. AGT, however, 1s an overall average that does not always reveal
the existence of delayed subpopulations, and even slight increases in average generation time can be
associated with very substantial delay in the time of optimal yield of aberrations. For relatively non-

CYTOI'OXlC COlllpOLlIldb the maximum concentration ;hgmld tzg 5 ulg]“l, 5 ]||2“||l, 0or 0.0 | ]![, ﬁhlghﬁ}ﬁ]

1s the lowest.

<&l >

23. It no precipitate or limiting cytotoxicity_—er—preetpitate—1s observed, the highest test concentration |
should correspond to 10 mM. 2 mg/mL or 2 ul/ml.. whichever is the lowest (37) (43) (44). Where the test
chemical 1s not of defined composition e.g. substance of unknown or variable composition, complex
reaction products or biological materials (1.e. UVCBs) (38), environmental extracts etc., the top
concentration of the mixture should be higher (e.g. at least 5 mg/ml) to increase the concentration of each
of the components. It should be noted however that these requirements may differ for human
pharmaceuticals (36).
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Options Name Suggested values Rationale
Option 1 |called "OECD” 10 mM or 5000 ug/mL, current criteria
whichever is lower
Option 2 |[called “ICH" 1 mM or 500 ug/mlL, currently suggested in ICH S2(R1) for pharmaceuticals
whichever is lower,
Option 3 |called “DK" 1 mM or 500 ug/mlL, mostly based on re-analysis of NTP database and recent
whichever is higher, experiments (Fowler and Kirkland). This proposal was
' with drawn by David Kirkland in favour of Option 6)
Option 4 |called "BG” 10 mM or 1000 ug/mL, based on extrapolation made from the use of 1000 mg/kg
whichever is lower in vivo, and the need to test higher concentrations for low
' molecular weight compounds
Option 5 |called “BG-GD” 10 mM or 2000 ug/mlL, based on extrapolation made from the use of 2000
whichever is lower mg/kg in vivofor short term treatment, and the need to
test higher concentrations for low molecular weight
compounds
Option 6 |called “VTEL" 4 mM alone when molecular |Compromise that takes all other options into account,
weight is known, and 2000 relies on molarity only except when no information is
/mL, when molecular available on molecular weight, applies a 2.5 fold
ng. s reduction to the current top concentration, and a 4-fold
weight is unknown safety factorto “DK” proposal (based on the analysis of
existing data)
Option 7 |called “Alternative |4 mM or 2000 ug/mL, VTEL proposal witha “cap” at 2000 pg/mL to avoid
VTEL” (AVTEL) whichever is lower very high concentration in ug/mL for high molecular

weight molecules.
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Pharmaceutical for urinary N O Agricultural chemical
tract infection ) and animal drug
Daily dosages : 12-20mg/kg ADI : 0.021mg/kg
| St i
Negative in CA as a Oxollr_nc_ aC|d_(MW 261) Positive in CA as a
pharmaceutical (Antimicrobial drug) chemical (OECD)
(ICH) CA positive in equal or
more than 2.5 mM in
CHL cells without S9
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33. There are several criteria for determining a positive result, such as a concentration-related
increase or a reproducible increase in the number of cells with chromosome aberrations. Biological
relevance of the results should be considered first. Statistical methods may be used as an aid in
evaluating the test results (3)(13). Statistical significance should not be the only determining factor
for a positive response.

<& >

43. Providing that all acceptability criteria are fulfilled, a test chemical is considered to be clearly positive
if, in any of the experimental conditions examined (see paragraph 27):

a) at least one of the test concentrations exhibits a statistically significant increase compared with the
concurrent negative control,

b) the increase is dose-related when evaluated with an appropriate trend test,

¢) any of the results are outside the distribution of the historical negative control data (e.g. Poisson-based
95% control limit; see paragraph 39).

When all of these criteria are met, the test chemical is then considered able to induce chromosomal
aberrations in cultured mammalian cells in this test system. Recommendations for the most appropriate
statistical methods can be found in the literature (46) (47) (48).
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27. All slides, including those of positive and negative controls, should be independently coded

before microscopic analysis. Since fixation procedures often result in the breakage of a proportion of
metaphase cells with loss of chromosomes, the cells scored should therefore contain a number of

centromeres equal to the modal number +2 for all cell types. _Af least 200 well-spread metaphases
should be scored per concentration and control equally divided amongst the duplicates, if applicable.

This number can be reduced when high numbers of aberrations are observed.

<tkE{T>

30._At least 300 well-spread metaphases should be scored per concentration and control to conclude a test
chemical as clearly negative (see paragraph 40). The 300 cells should be equally divided among the
replicates, H—appheablewhen replicate cultures are used. Ja—ease—etWhen single cultures _are used per
concentration (see paragraph 20), at least 300 well spread metaphases should be scored in this single
culture. Scoring 300 cells has the advantage of increasing the statistical power of the test and in addition,
zero values will be rarely observed (expected to be only 5%). The ss-number of metaphases scored can be
reduced when high numbers of cells with chromosome aberrations are observed and the test chemical

considered as clearly positive.
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41. All slides or samples for analysis, including those of positive and negative controls, should be

Independently coded before any type of analysis and should be randomized so the manual scorer is
unaware of the treatment condition; such coding is not necessary when using automated scoring systems
which do not rely on visual inspection and cannot be affected by operator biasplatforms. The proportion of

immature among total (immature + mature) erythrocytes is determined for each animal by counting a total
of at least 500 erythrocytes for bone marrow and 2000 erythrocytes for peripheral blood (42). At least 4000
immature erythrocytes per animal should be scored for the incidence of micronucleated immature

erythrocytes. If the historical negative control database indicates the mean background micronucleated

immature erythrocyte frequency is <0.1% in the testing laboratory, consideration should be given to scoring
additional cells. When analysing samples, the proportion of immature erythrocytes to total erythrocytes in
treated animals should not be less than 20% of the vehicle/solvent control proportion when scoring by
microscopy and not less than approximately 5% of the vehicle/solvent control proportion when scoring
CD71+ immature erythrocytes by cytometric methods (see paragraph 29) (29). For_example for a bone
marrow assay scored by microscopy. if the control proportion of immature erythrocytes in the bone marrow
Is 50%. the upper limit of toxicity would be 10% immature erythrocytes.
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(Thresholds of Toxicological Concern : TTC)

FTARTOILEMEIZONT, TDEL T TIEHALSHIGREHE L GLE
I AHErTOIREMGRERTLERME (Virtual Safety Dose; VSD)D %
EICTDONWTRAR-HE,
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(Generic TTC to Adjusted TTC)

o BREHMICIELI-EFBLANIL
(Less than Lifetime TTC)

o LEMDFRSLI-FFELANIL
(Compound-specific TTC or VSD)
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https://www.lhasalimited.org/derek_nexus/
http://www.lhasalimited.org/
http://www.compudrug.com/
http://www.opentox.org/
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http://www.scimatics.com/jsp/qsar/QSARIS.jsp
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