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Mutagenic risk evaluation of alizarin-type anthraquinone using in vitro Pig-a
mutation assay

YAN Ming, YE Qian, WANG Xue, WANG Qi, WEN Hairuo
National Institutes for Food and Drug Control, Beijing 100050, China

Abstract: Objective Pig-a gene mutation asay was carried out on seven alizarin type anthraquinone compounds with the same
parent nuclear structure in vitro and the relationship between the substituent structure and the mutagenicity were analysed. Methods
Alizarin, xanthopurpurin, rubiadin, purpurin, rubiadin -1-methyl, alizarin -1-methyl and lucidin were treated on mouse lymphoma
cell L5178Y (tk™-3.7.2.C) for 4 hours (-S9) or 24 hours (+S9). Cell counting plate was used to count 24 h after administration, and
the relative cell multiplication rate (RPD) was calculated to evaluate the cytotoxicity of the tested samples. Cells were cultured for 8
days and APC anti-CD45 antibody/PE-anti-CD90.2 antibody were used to detected mutant cells (CD45°CD90") by flow cytometry.
Results The RPD of all tested substances in the concentration group with or without metabolic activation was greater than 50%, and
no obvious cytotoxicity was observed, so false positive results in the test could be excluded. In the absence of S9, the mutant cells
(CD45°CD90.27) were significantly increased by lucidin (16 pg-mL™), purpurin (10 pg-mL™) and rubiadin-1-methyl ether
(31.25 ng-mL™") compared with solvent control group. In the presence of S9 metabolic activation, the mutation rate of Pig-a gene
in lubutin (4, 8 ugmL™), hydroxyl alizarin (10 pgmL™), alizarin-1-methyl ether (3.75, 15.00 pg'mL™"), methylisoalizarin (12.5, 25.0,
50.0, 100.0 pgmL™"), methylisomadicin-1-methyl ether (15, 30, 60 pgmL™") and isomadicin (2.50, 5.00 pg'mL™") groups was significantly
higher than that in solvent control group (P <0.05, 0.01, 0.001). Conclusion The location of hydroxyl substituents is a decisive factor in

the mutagenicity of alizarin type anthraquinone compounds, while their in vivo mutagenicity need to be further investigated.
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