B. 21. IN VITRO MAMMALIAN CELL TRANSFORMATION TESTS

Please notice that only European Community’s legislation published in the paper editions of the Official Journal of the European Communities is deemed authentic.
When preparing this document, care has been taken to ensure correctness of the text; nevertheless possibility of errors cannot be completely excluded, so differences
may exist between this version and the one agreed and published in the paper edition of the Official Journal. In case of doubt the reader is advised to consult the Official
Journal.
This method can be found in Dir 88/303/EEC (OJ L 133 1988).
A complete list of Annex V Testing Methods and the corresponding OJ can be downloaded from a previous page in this site.

1. METHOD
1.1. Introduction
See General Introduction Part B.
1.2. Definition
See General Introduction Part B.
1.3. Reference substances
None.
1.4. Principle of the test method
Mammalian cell culture systems may be used to detect phenotypic changes in vitro induced by
chemical substances associated with malignant transformation in vivo. Widely used cells include
C3H10T1/2 , 3T3, SHE, Fischer rat and the tests rely on changes in cell morphology, focus formation or
changes in anchorage dependence in semi-solid agar. Less widely used systems exist which detect
other physiological or morphological changes in cells following exposure to carcinogenic chemicals.
None of the in vitro test endpoints has an established mechanistic link with cancer. Some of the test
systems are capable of detecting tumour promotors. Cytotoxicity may be determined by measuring the
effect of the test material on colony -forming abilities (cloning efficiency) or growth rates of the
cultures. The measurement of cytotoxicity is to establish that exposure to the test chemical has been
toxicologically relevant but cannot be used to calculate transformation: frequency in all assays since
some may involve prolonged incubation and/or replating.
1.5. Quality criteria
None.
1.6. Description of the test method
Preparations
Cells
A variety of cell lines or primary cells are available depending on the transformation test being used.
The investigator must ensure that the cells in the test being performed exhibit the appropriate
phenotypic change after exposure to known carcinogens and that the test, in the investigator's
laboratory, is of proven and documented validity and reliability.
Medium
Media and experimental conditions should be used that are appropriate to the transformation assay in
use.
Test substance
Test substances may be prepared in culture media or dissolved or suspended in appropriate vehicles
prior to treatment of the cells. The final concentration of the vehicle in the culture system should not
affect cell viability, growth rate or transformation incidence.
Metabolic activation
Cells should be exposed to the test substance both in the presence and absence of an appropriate
metabolic activation system. Alternatively, wh en cell types are used that possess intrinsic metabolic
activity, the nature of the activity should be known to be appropriate to the chemical class being tested.

Test conditions
Use of negative and positive controls
Positive controls, using both a direct-acting compound and a compound requiring metabolic activation
should be included in each experiment; a negative (vehicle) control should also be used.
The following are examples of substances which might be used as positive controls:
-Direct-acting chemicals:
-ethylmethanesulphonate,
-β-propiolactone,
-Compounds requiring metabolic activation:
-2-acetylaminofluorene,
-4-dimethylaminoazobenzene,
-7,12-dimethylbenzanthracene.
When appropriate, an additional positive control of the same chemical class as the compound under test
should be included.
Exposure concentrations
Several concentrations of the test substance should be used. These concentrations should yield a
concentration-related toxic effect, the highest concentration producing a low level of survival and the
survival in the lowest concentration being approximately the same as that in the negative control.
Relatively water-insoluble substances should be tested up to the limit of solubility using appropriate
procedures. For freely water-soluble non-toxic substances the upper test substance concentration
should be determined on a case-by-case basis.
Procedure
Cells should be exposed for a suitable period of time depending on the test system in use, and this may
involve re-dosing accompanied by a change of medium (and if necessary, fresh metabolic activation
mixture) if exposure is prolonged. Cells without sufficient intrinsic metabolic activity should be
exposed to the test substance in the presence and absence of an appropriate metabolic activation
system. At the end of the exposure period, cells are washed free of test substance and cultured under
conditions appropriate for the appearance of the transformed phenotype being monitored and the
incidence of transformation determined. All results are confirmed in an independent experiment.

2. DATA
Data should be presented in tabular form and may take a variety of forms according to the assay being
used e.g. plate counts, positive plates or numbers of transformed cells. Where appropriate, survival
should be expressed as a percentage of control levels and transformation frequency expressed as the
number of transformants per number of survivors. Data should be evaluated using appropriate
statistical methods.

3. REPORTING
3.1. Test report
The t est report shall, if possible, contain the following information:
-cell type used, number of cell cultures, methods for maintenance of cell cultures,
-test conditions: concentration of test substance, vehicle used, incubation time, duration and frequency
of treatment, cell density during treatment, type of exogenous metabolic activation system used,

positive and negative controls, specification of phenotype being monitored, selective system used (if
appropriate), rational for dose selection,
-method used to enumerate viable and transformed cells,
-statistical evaluation,
-discussion of results,
-interpretation of results.
3.2, Evaluation and interpretation
See General Introduction Part B.

4. REFERENCES
See General Introduction Part B.

