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In this study, we examined the effects of the methanolic extract(CL-ex) of Codonopsis lanceolata on the angiogenesis
stimulated with basic fibroblast growth factor(bFGF) in vitro, using porcine pulmonary arterial endothelial cells(PPAECs). In
addition, we investigated the endothelial functions involved in angiogenesis, such as proliferation, migration and secretion of
matrix metalloproteinases(MMPs), using human umbilical vein endothelial cellsS(HUVECS). CL-ex inhibited FGF-induced sprout
formation in vitro at concentrations of 0.1-100 ug/ml. Although ClL-ex did not affect the proliferation of endothelial cells, CL-ex
strongly inhibited the FGF-induced migration of HUVECs at concentrations of 0.1-1 ug/mi; the degree of inhibition of
endothelial cells by CL-ex was 494 % at 0.1 ug/ml and 719 % at 1.0 ug/ml. Moreover, CL-ex inhibited the secretion of
MMPs from HUVECs stimulated with FGF. Therefore, the inhibitory effect of CL-ex on angiogenesis in vitro could be
explained by the inhibition of endothelial cell migration. From these results, we suggest that Codonopsis lanceolata is a useful
herb for the development of therapeutics or preventive food factors for angiogenesis related diseases, such as tumors.
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Figure 1. Inhibition of C. lanceolata extract(CL-ex) on FGF-induced sprout formation of endothelial cells in vitro. Cells(PPAECs)
grown on microcarrier beads were placed in fibrin gels containing vehicle, indicated amount of CL-ex(ug/ml), andfor FGF(1 ng/ml),
and were incubated with daily supplementation with the same amount of this agent.

A) Representative phase-contrast photographs of endothelial cell sprouts. Magnifications are 200X.

B) Quantification of sprouting activities. The number of endothelial sprouts per 50 microcarrier beads was counted after 2-3 days.
total; total number of sprouts, long; number of sprouts with length exceeding the diameter of the microcarrier beads(175 um). Bar
represent the mean + SD from three experiments. *, p<0.05 versus control.
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Figure 2. Effects of C. lanceolata extract(CL-ex) on the proliferation of endothelial cells.

A) Phase-contrast photographs of endothelial cell monolayer. Magnification are 100X. In the presence of FGF(Ing/ml){top) and in the
absence of FGF(bottom), cellstHUVECs) were cultured with various concentration of CL-ex(0.1, 1 and 10 ug/ml) for 72 hours.

B) ’H- -thymidine uptake of HUVECs. Cells were incubated in the presence of FGF and various concentrations of CL-ex(0.05, 0.1, 1.0,
and 10 ug/ml) for 48 hours. Before 20 hours of termination, H- TdR(1 uCi) are added. Column and bars represent mean + SD of the

results of three cultures.
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Control bFGF (1 ng/ml)

bFGF + Clex 10 - - -
Figure 3. Inhibition of C. lanceolata extract(CL-ex) on FGF-induced endothelial cell migration. A modified Boyden chamber was used
to examined migratory activity of HUVECs. HUVECs were grown to confluence on the NC membrane, and the FGF(1 ng/ml) and/or
various concentratons of CL-ex(0.1-1.0 ug/ml) were added in the bottom well of the chamber. The cells were incubated for 24 hours
to examine migratory activity of endothelial cells.
A) Representative photographs of cells migrated. The cells were stained with Diff-Quick solution. Magnification are 100 X.
B) Quantification of migratory activities. Data are the mean + SD from three experiments. *, p<0.05 versus control.
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