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Abstract

Angiogenic effect of a novel Danshensu

derivative in Zebrafish

by
IN-LENG CHOI

Thesis Supervisor: Prof. Ming Yuen LEE

Chinese Medicinal Science

Abstract

Angiogenesis was the formation of new capillary blood vessels from pre-existing
vessel, which was an important biological process in physiological and pathological
conditions. A variety of diseases such as cancer, diabetic retinopathy, rheumatoid
arthritis, ischemic heart disease, chronic wound were associated with dysregulation of
angiogenesis. ADTM was new danshensu derivative, synthesized by chemical
modification of Danshensu (DSS) and tetramethylpyrazine (TMP), which were active
ingredients of Traditional Chinese medicine Salvia miltiorrhiza and Ligusticum
wallichii, respectively. These two herbs were widely used for the treatment of
ischemic heart and cerebral vascular disease. In present study, we found that ADTM
significantly exhibited pro-angiogenic activity in zebrafish, whereas the underlying
mechanism of angiogenesis effect had not been addressed. We investigated
angiogenic effect of ADTM using in vivo and in vitro. The in vivo angiogenic effect of
ADTM was studied using transgenic Tg(fli-la:EGFP)yl zebrafish embryos by

observing the presence of ectopic vessels in the subintestinal vessels (SIV) and recuse
i



effect of chemical-induced blood vessel loss in intersegmental vessels (ISV) and
dorsal longitudinal anastomotic vessel (DLAV) under fluorescence microscopy.
ADTM did not exhibit angiogenesis activity in endothelial cell proliferation and
capillary tube formation assays, but it significantly reversed VRI-induced blood
vessel loss in zebrafish. Furthermore, ADTM also could reverse VRI-induced
down-regulation of MRNA expression of VEGFR1 and VEGFR2. This present study
proposed the advantage of zebrafish over endothelial cell for screening angiogenic
compounds because some compounds were only active in in vivo but inactive in in
vitro. Taken together, these results suggested that ADTM was novel angiogenic agent
and had potential to develop as a therapeutic agent for diseases associated with

imbalance angiogenesis such as ischemia heart disease.
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