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Abstract

Abstract

Astragali Radix has been used in China for more than two thousand years. The main
constituents include flavonoids, saponins, polysaccharides, amino acids and trace
elements. For centuries in clinical application, Astragali Radix has been prescribed for the
treatment of cardiovascular and cerebrovascular diseases, and to enhance endurance and

stamina in traditional Chinese medicine (TCM).

Many diseases are associated with an imbalance in the regulation of angiogenesis in
which there is either excessive or insufficient blood vessel formation, such as various
cancers, diabetic retinopathy, stroke and cardiovascular diseases. Astragali Radix is a rich
source of novel angiogenic modulating compounds that may reveal previously
unidentified angiogenic mechanisms. In an attempt to identify the biological effects of
Astragali Radix on angiogenesis and to characterize its underlying mechanisms, the
present study investigates the angiogenic effects of Astragali Radix in the following
aspects:

1. Isolation of chemical constituents from Astragali Radix: Two Astragali Radix
fractions [named Astragali Radix ethanolic fraction (ARE) and Astragali Radix water
fraction], five polysaccharide fractions [P1 (MW<10000D), P2 (10000D<MW<30000D),
P3 (30000D<MW<50000D), P4 (50000D<MW & DM<0.1um), P5 (DM>0.1um)] and
three pure compounds [calycosin, formononetin and (6aR, 1laR)-9, 10-dimethoxy-3-
hydroxypterocarpan were isolated from Astragali Radix crude herb.

2. Quantitative analysis of chemical constituents of Astragali Radix: An HPLC-
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ELSD chemical analysis method was established to simultaneously determine six
components [including calycosin, formononetin, (6aR, 11aR)-9,10-dimethoxy-3-

hydroxypterocarpan, astragaloside I. Il and V] in Astragali Radix.

3. Screening of angiogenesis activity of chemical constituents of Astragali Radix:
the pro-angiogenic effect of ARE, Astragaloside IV and P4 was evaluated on Human
umbilical vein endothelial cells (HUVEC) in vitro and zebrafish in vivo. Also, the
mechanism of action of the three components was studied.

4. In the present study, we have examined the drug biotransformation in zebrafish:
biotransformation of calycosin, an isoflavone constituent naturally existing in Astragali
Radix, in zebrafish in vivo had been examined for the first time. Ten metabolites of
calycosin were identified in the zebrafish larvae treated with calycosin. Also, a time
course determination of calycosin and its metabolites in zebrafish larvae by semi-

quantitative analysis had been performed.
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