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40 C.F.R. §79.65

In vivo sister chromatid exchange assay.

(a) Purpose. The in vivo sister chromatid exchange (SCE) assay detects the ability of a chemical to enhance the
exchange of DNA between two sister chromatids of a duplicating chromosome. The most commonly used
assays employ mammalian bone marrow cells or peripheral blood lymphocytes, often from rodent species.

(b) Definitions. For the purposes of this section, the following definitions apply:

C-metaphase means a state of arrested cell growth typically seen after treatment with a spindle inhibitor,i.e.,
colchicine.

Sister chromatid exchange means a reciprocal interchange of the two chromatid arms within a single chromosome.
This exchange is visualized during the metaphase portion of the cell cycle and presumably requires the enzymatic
incision, translocation and ligation of at least two DNA helices.

(c) Test method—(1) Principle of the test method. (i) Groups of rodents are exposed by the inhalation route for a
minimum of 6 hours/day over a period of not less than 28 days to three or more concentrations of a test
substance in air. Groups of animals are sacrificed at the end of the exposure period and blood lymphocyte
cell cultures are prepared from study animals. Cell growth is suspended after a time and cells are harvested,
fixed and stained before scoring for SCEs. Researchers may need to run a trial at the highest tolerated
concentration of the test atmosphere to optimize the sample collection time for second division metaphase
cells.

(ii) This assay may be done separately or in combination with the subchronic toxicity study, pursuant to the
provisions in § 79.62.

(2) Description. (i) The method described here employs peripheral blood lymphocytes (PBL) of laboratory rodents
exposed to the test atmosphere.
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