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Therapeutic effects of Angong Niuhuang Pills on cerebrovascular diseases in
Zebrafish models
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Abstract: Objective To investigate preventive and therapeutic effects of Angong Niuhuang Pills (ANP) on cerebrovascular diseases
in Zebrafish models. Methods Zebrafish cerebral hemorrhage was induced by treatment with simvastatin, thrombosis by arachidonic
acid, blood vessel loss by simvastatin, and Alzheimer's disease (AD) by AICl;. Zebrafish models were treated with ANP by direct drug
soaking at various concentrations. Results ANP had a significantly preventive effect on Zebrafish cerebral hemorrhage with an
efficacy of 11%, 41%, and 48% at concentrations of 27.8, 83.3, and 250 pg/mL, respectively, and the incidence of cerebral hemorrhage
in 83.3 and 250 g/mL groups decreased significantly compared with model group (P < 0.001). Compared with model group, the red
cell staining intensity of Zebrafish in 333 and 1 000 g/mL groups increased significantly (P < 0.001), and the thrombus prevention
rates of 111, 333, and 1000 g/mL groups were 5%, 33%, and 64% respectively. Compared with model group, the intestinal vascular
area of Zebrafish in ANP 11.1, 33.3, and 100.0 pg/mL groups increased significantly (P < 0.001), and the rate of angiogenesis was
21%, 25% and 26% respectively. ANP promoted dyskinesia recovery by 48%, 88%, and 78%, and improved response efficiency by
15%, 82% and 75%, respectively in AD zebrafish at concentrations of 111, 333, and 1000 pg/mL. Conclusions Our results in this
study support ANP as a preventive and therapeutic medicine for cerebral hemorrhage, cerebral ischemia, thrombosis and AD.
Keywords: Zebrafish; Angong Niuhuang Pills; Alzheimer's disease; cerebral hemorrhage; thrombosis; angiogenesis
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Table 1 Preventive efficacy of ANP on Zebrafish cerebral
hemorrhage
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