
40 C.F.R. § 799.9510
TSCA bacterial reverse mutation test.

(a) Scope. This section is intended to meet the testing requirements under section 4 of TSCA.

(1) The bacterial reverse mutation test uses amino-acid requiring strains of Salmonella typhimurium and
Escherichia coli to detect point mutations, which involve substitution, addition or deletion of one or a few DNA
base pairs. The principle of this bacterial reverse mutation test is that it detects mutations which revert
mutations present in the test strains and restore the functional capability of the bacteria to synthesize an
essential amino acid. The revertant bacteria are detected by their ability to grow in the absence of the amino
acid required by the parent test strain.

(2) Point mutations are the cause of many human genetic diseases and there is substantial evidence that point
mutations in oncogenes and tumor suppressor genes of somatic cells are involved in tumor formation in
humans and experimental animals. The bacterial reverse mutation test is rapid, inexpensive and relatively easy
to perform. Many of the test strains have several features that make them more sensitive for the detection of
mutations, including responsive DNA sequences at the reversion sites, increased cell permeability to large
molecules and elimination of DNA repair systems or enhancement of error-prone DNA repair processes. The
specificity of the test strains can provide some useful information on the types of mutations that are induced
by genotoxic agents. A very large data base of results for a wide variety of structures is available for bacterial
reverse mutation tests and well-established methodologies have been developed for testing chemicals with
different physico-chemical properties, including volatile compounds.

(b) Source. The source material used in developing this TSCA test guideline are the OECD replacement
guidelines for 471 and 472 (February 1997). This source is available at the address in paragraph (g) of this
section.

(c) Definitions. The following definitions apply to this section:

A reverse mutation test in either Salmonella typhimurium or Escherichia coli detects mutation in an amino-acid
requiring strain (histidine or tryptophan, respectively) to produce a strain independent of an outside supply of
amino-acid.

Base pair substitution mutagens are agents that cause a base change in DNA. In a reversion test this change may
occur at the site of the original mutation, or at a second site in the bacterial genome.

Frameshift mutagens are agents that cause the addition or deletion of one or more base pairs in the DNA, thus
changing the reading frame in the RNA

(d) Initial considerations. (1) The bacterial reverse mutation test utilizes prokaryotic cells, which differ from
mammalian cells in such factors as uptake, metabolism, chromosome structure and DNA repair processes.
Tests conducted in vitro generally require the use of an exogenous source of metabolic activation. In vitro
metabolic activation systems cannot mimic entirely the mammalian in vivo conditions. The test therefore
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does not provide direct information on the mutagenic and carcinogenic potency of a substance in
mammals.

(2) The bacterial reverse mutation test is commonly employed as an initial screen for genotoxic activity and, in
particular, for point mutation-inducing activity. An extensive data base has demonstrated that many chemicals
that are positive in this test also exhibit mutagenic activity in other tests. There are examples of mutagenic
agents which are not detected by this test; reasons for these shortcomings can be ascribed to the specific
nature of the endpoint detected, differences in metabolic activation, or differences in bioavailability. On the
other hand, factors which enhance the sensitivity of the bacterial reverse mutation test can lead to an
overestimation of mutagenic activity.

(3) The bacterial reverse mutation test may not be appropriate for the evaluation of certain classes of
chemicals, for example highly bactericidal compounds (e.g. certain antibiotics) and those which are thought
(or known) to interfere specifically with the mammalian cell replication system (e.g. some topoisomerase
inhibitors and some nucleoside analogues). In such cases, mammalian mutation tests may be more
appropriate.

(4) Although many compounds that are positive in this test are mammalian carcinogens, the correlation is not
absolute. It is dependent on chemical class and there are carcinogens that are not detected by this test because
they act through other, non-genotoxic mechanisms or mechanisms absent in bacterial cells.

(e) Test method—(1) Principle. (i) Suspensions of bacterial cells are exposed to the test substance in the
presence and in the absence of an exogenous metabolic activation system. In the plate incorporation
method, these suspensions are mixed with an overlay agar and plated immediately onto minimal medium.
In the preincubation method, the treatment mixture is incubated and then mixed with an overlay agar
before plating onto minimal medium. For both techniques, after 2 or 3 days of incubation, revertant
colonies are counted and compared to the number of spontaneous revertant colonies on solvent control
plates.

(ii) Several procedures for performing the bacterial reverse mutation test have been described. Among those
commonly used are the plate incorporation method, the preincubation method, the fluctuation method, and
the suspension method. Suggestions for modifications for the testing of gases or vapors are described in the
reference in paragraph (g)(12) of this section.
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