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Abstract: Objective To evaluate the genotoxicity of emodin and genkwanin, the mian monomer components of the poisonous
traditional Chinese medicines Daphne genkwa and wikstroemia indica, using two rapid screening methods fluctuation Ames test and
GADDA45a GreenScreen assay. Methods (1) Fluctuation Ames test: A bacterial reversion test based on the 96-well liquid culture
method was performed using Salmonella typhimurium TA100 under non-metabolic activation (-S9) and metabolic activation (+S9)
conditions. Emodin and genkwanin (final concentrations ranged from 0.1 to 10 pg/mL) were well-mixed with the bacterial broth and
incubated at 37 C for 72 h. (2) GADD45a GreenScreen assay: TK cells expressing GADD45a gene (GenM-T01 and GenM-C01)
were treated with emodin (0.13 to 32.0 ug/mL) and genkwanin (0.07 to 16.0 pg/mL) for 48 h (-S9) and 3 h (+S9) respectively. The
fluorescence intensity of enhanced green fluorescent protein (EGFP) was detected by microplate reader and flow cytometry. Results
In the presence and absence of metabolic activation, the averaged mutated wells induced by 10 pg/mL emodin to TA100 were
significantly increase than negative control groups (P < 0.05, P < 0.001); in the presence of metabolic activation, 10 pg/mL
genkwanin also markedly elevated the averaged counts of wells with mutated bacteria (P < 0.001), 16.0 pg/mL of genkwanin
triggered fluorescence intensity of GADD45a-EGFP expressed by TK6 cells also exceeded the genotoxicity threshold (1.3 folds).
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Conclusion Both emodin and genkwanin demonstrated as suspicious positive in current genotoxicity study, and investigations on

determine their genotoxicity and underlying mechanisms should be followed. The fluctuation Ames test and GADD45a GreenScreen

assay are valuable high throughput screening alternatives that could greatly optimize the heavy toxicity screening of drugs, especially

for the drugs with complicated compositions and compatibilities, such as the traditional Chinese medicines.
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Fig. 3 GreenScreen HC Assay of Emodin and Genkwanin 48-hour Treatment without S9 Metabolic Activation (x+s,n=3)
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Fig. 4 GreenScreen HC Assay of Emodin and Genkwanin 3-hour Treatment with S9 Metabolic Activation (x+s,n=3)
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