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Crucial proangiogenic components in Salvia miltiorrhiza based on zebrafish model
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Abstract: Objective To establish a new method to explore the potential angiogenesis-promoting active components in Danshen
(Salvia miltiorrhiza). Methods Transgenic zebrafish with green fluorescent protein-labeled blood vessels was used as experimental
animal, and PTK787, a vascular inhibitor, was used to establish the angiogenesis inhibition model. And this kind of experimental model
was used to evaluate the angiogenesis-promoting eftect of S. miltiorrhiza extracts of different origins. The molecular docking technique
was used to screen the potential active components of S. miltiorrhiza for pro-angiogenesis. The results of molecular docking screening
were combined with the results of zebrafish activity assay to identify the key active ingredients. Results Compared with model group,
S. miltiorrhiza extracts from different origins significantly promoted intersegmental vessels development in zebrafish (P < 0.01). The
lowest docking binding energy of salvianolic acid B with VHL-hypoxia inducible factor-1a complex was found by molecular docking
screening, and the possible sites of action were initially revealed. The experiments using zebrafish model revealed that salvianolic acid
B had a significant angiogenesis-promoting effect (P <0.01). Conclusion A new method of “virtual screening-bioactivity evaluation”
based on zebrafish model was established for identification of pharmacological substances in traditional Chinese medicine. Combining
computational chemistry data mining technology with zebrafish activity experiments, salvianolic acid B was discovered as one of key

pro-angiogenic active ingredients in S. miltiorrhiza. The research provides a scientific basis for the prevention and treatment of coronary
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heart disease and subsequent development of new drugs.

Key words: Salvia miltiorrhiza Bge.; angiogenesis; zebrafish; molecular docking; salvianolic acid B
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Table 1 Information of S. miltiorrhiza samples from different origins
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Fig. 1 Regression curve of zebrafish juvenile mortality
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Fig.2 Effect of different concentrations of S. miltiorrhiza extract on growth of intersegmental blood vessels in zebrafish (X + s,
n=10)
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Fig. 3 Effect of S. miltiorrhiza extracts from different origins on growth of intersegmental vessels in zebrafish (X £ s, n =10)
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Fig. 5 Effect of different concentrations of salvianolic acid B on growth of intersegmental vessels in zebrafish (X + s, n =10)
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