Effect of caffeine on base-pair substitution and frameshift mutagenesis induced in Salmonella typhimurium
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ABSTRACT

The mutagenicity of caffeine was studied by using two different Ames Salmonella mutagenicity u:.\/:-r
strains. Three short-term assays (plate incorporation, preincubation and the Ames-fluctuation test) were
carried out to evaluate the genotoxicity of caffeine. The effect of some extracts of the cultural filtrate of
Alternaria eichhorniae on the original strains and their revertants was also examined. Mutagenicity data
for caffeine demonstrate a dose-response at levels that are not excessively toxic to bacteria. In all cases,
the addition of preincubation resulted in greater sensitivity than plate incorporation. Testing conducted
with strains that carry the base-pair substitutions and frameshift mutations in different repair back-
grounds indicates that the presence of pKM101 and the deletion of the uvr B gene facilitate the detection
of caffeine, as mutagen. The mutagenic activity of caffeine determined by employing the Salmonella tv-
phimurium mutagenesis assay (TA1535 and TA97), revealing mutagenic potency of base-pair substitu-
tions and frameshift mutations in all assays, without any need for metabolic activation, indicating the
presence of direct-action mutagen. The pattern of this mutagenic activity in different tester strains indi-
cates that more than one mechanism of action may be involved in the mutagenicity. In all assays, TA97
was considerably more sensitive than TA1535. This suggest that TA97 was considered suitable for gener-
al screening of mutagenicity. The results of antibacterial activity showed positive response of the culture
fluid of examined fungus against all tested strains of Salmonella typhimurium. The values of MICs were
ranged between 200 - 250 ppm for diethyl ether and chloroform extracts while the extract with butanol
exhibited MIC value ranged between 30 - 60 ppm. All extracts were also showed bactericidal action,

against all tested bacterial strains.
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