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Abstract: Objective The effects of rutin, glycyrrhizic acid, tetrandrine, puerarin, naringin, ellagic acid, baicalin, emodin,
androgynolide and matrine on angiogenesis were studied by transgenic fluorescein vascular zebrafish. Methods A total of 3 480
zebrafish of 48 hpf transgenic fluorescein FII-1 strain were selected and placed in six well plates, with 30 fish in each well
(experimental group). Rutin of 81.90—1 637.95 pumol-L™', glycyrrhizic acid of 60.76—1 215.17 umol-L™', tetrandrine of 5.02—
80.29 umol-L™", puerarin of 120.08—2 161.49 umol-L™", naringin of 3.67—734.59 pumol-L"', ellagic acid of 0.21—3.31 pmol-L"',
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baicalin of 28.00—448.07 pmol-L™", emodin of 0.19—740.08 umol-L™', androgynolide of 35.67—570.69 umol-L™', matrine 50.33—
805.28 pumol-L™" were given respectively in aqueous solution, and the control group (zebrafish treated with fish culture water) were
set up at the same time. After 24 h of treatment, the toxic phenotype and death of zebrafish were observed and recorded. The
maximum tolerance concentration (MTC) of zebrafish was determined. Zebrafish were co-cultured with MTC of 10 compounds for
24 h, and the area and sprouted number of subintestinal vessels were detected. Results Compared with control group, the rutin
group, the glycyrrhetinic acid group (P < 0.05), the hanfangenin group (P < 0.001), the gerberoside group , the naringenin group, the
baicalin group (P < 0.01), the andrographolide group (P < 0.001), and the bitter ginseng base group had higher subintestinal area
pixels in zebrafish, ellagic acid group, rhodopsin group zebrafish subintestinal vascular area pixel was lower. The number of
subintestinal vascular outgrowths in zebrafish was more in the rutin group (P < 0.05), hanfanganin, geranium group, naringenin
group, ellagic acid group, and bitter ginseng base group than that in control group. The number of subintestinal vascular sprouts in
zebrafish of glycyrrhizic acid group, baicalin group, and andrographolide group was less than that in the normal control group, and
the number of subintestinal vascular sprouts in the rutin group was comparable to that in the rhodopsin group. Conclusion Rutin,

glycyrrhizic acid, hanfenacin, baicalin, and andrographolide had pro-angiogenic effects on zebrafish. Puerarin, naringenin, ellagic

acid, rhodopsin and bitter ginseng alkaloids had no significant effect on angiogenesis.
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Fig.1 Phenotypes of promotion or inhibition of angiogenesis by test article
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Table 2 Promotion of angiogenesis by test article (n=10)
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