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Abstract: Objective Use genotoxicity prediction softwares and mini-Ames assay to evaluate the mutation risk of alizarin-type
anthraquinones. Methods The mutation risk of a series of alizarin-type anthraquinones (alizarin, xanthopurpurin, rubiadin, rubiadin-
1-methyl ether, alizarin-1-methyl ether, prupurin, and lucidin) was predicted by toxicity prediction softwares (Toxtree, Derek Nexus
and Sarah Nexus). The Ames test based on 6-well plate culture was carried out with five kinds of Salmonella typhimurium TA97,
TA100, TA102, TA1535 and TA1537 with or without S9 metabolic activation to determine the effects of different substituents of the
benzene ring on mutagenicity. Results Based on the presence of anthraquinone rings, the softwares predicted that all of these
compounds had mutagenicity risk. Under the condition of non-S9 metabolic activation in the Ames assay, xanthopurpurin and
purpurin could increase the number of mutant colonies of TA1537 compared with the control group. Lucidin could induce the
increase of mutant colonies of TA97, TA100, and TA1537. Under the activation of S9 metabolism, xanthopurpurin could increase the
number of reverse mutant colonies of TA97, TA100 and TA1537, and purpurin could increase the number of reverse mutant colonies
of TA1537. Lucidin could increase the number of reverse mutation colonies of TA97, TA100, and TA1537. Rubiadin could cause
TA97, TA100, TA102 and TA1537 reverse mutation colony numbers greatly increased, rubiadin-1-methyl ether can lead to TA100

reverse mutation colonies number increased. Conclusion Alizarin-type anthraquinones showed different degree of reverse mutation
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in different strains in the presence or absence of S9 metabolism. It is of great value to carry out further relevant studies to evaluate

the toxicity risk for rational regulation of these compounds.

Key words: alizarin-type anthraquinones; gene mutation; genotoxicity; structure-activity prediction; mini-Ames test; alizarin;

xanthopurpurin; rubiadin; rubiadin-1-methyl ether; alizarin-1-methyl ether; prupurin; lucidin
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Fig. 1 Parent nucleus of rubiacin-type anthraquinone
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Table 1 Substituents of alizarin type anthraquinone
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Table 2 Risk prediction results and warning structure of bacterial mutation induced by compounds
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Table 3 Results of Ames test under non metabolic activation (;:l:s,n=9)
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AAC12 pg- LD

*Positive controls of TA97, TA100 and TA102 were AF-2 (0.006 pg-hole '); Positive control of TA1535 was NaN; (0.1 ug-hole '); Positive
control of TA1537 was 9-AA (12 pg-hole ')
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Table 4 Ames test results under metabolic activation conditions (;:I:s ,n=9)
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