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Preparative HPLC. Preparative HPLC(LKB2150 dual
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Fig. 1. Chromatogram of methanolic extacts of P cuspidatum.
Chromatographic conditions: linear gradient, from 100 to 80% of A in
10 min, from 80 to 40% of A in 15 min, from 40 to 30% of A in 20
min and from 30 to 25% in 25 min; flow rate of 0.8 m//min. A; 0.4%,
v/v phosphoric acid, B; 80% CH,CN (v/v) in A soln. Column; C18
Nova PAK (150 x 3.9 mm), UV detector (303 nm), R; resveratrol, E;
emodin
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Fig. 2. Chromatogram of the extract from the band corresponding
to emodin on TLC plate. Chromatographic conditions are the same as
for Fig. 1. E; emodin, Inset shows the bands on silica plate as
separated by TLC(chloroform-methanol, 7.5: 1, v/v).
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“5. Fig. 4. Inhlbltlon of emodin on VEGF-induced sprout formation of
§ 100 endothelial. cells in vitro. Cells (PPAECs) grown on microcarrier beads
were placed in fibrin gels containing vehicle, emodin, and/or VEGF
50 (10 ng/m/), and were incubated with the same amount of this agent
with daily supplementation. A) Representative phase-contrast
6 photographs of endothelial cell sprouts. Magnifications are 200X. B)
none VEGF 041 05 ] 10 Quantification of sprouting activities. The number of endothelial
. - VEGE sprouts per 50 microcarrier beads was counted after 2-3 days. Bar
represent the mean+SD from three experiments. *, p<0.05 versus
®) control.

Fig. 3. Inhibition of emodin on VEGF-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 VEGF (10ng/ml) and/or various
concentratons of emodin (0.1-1.0 ug/ml) were added to the bottom well
of the chamber. The cells were incubated for 6 hours to examine
migratory activity of endothelial cells. A) Representative photographs
of cells migrated (dark blue). The cells were stained with Diff-Quick
solution. Magnification are 100X. B) Quantification of migratory
activities. Data are the mean+ SD from five experiments. *, p<0.05
versus control.
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Fig. 5. Inhibition of emodin on angiogenesis in vivo CAM of chick
embryos. For CAM assay, emodin or vehicle containing cover slip was
located on CAMs of 4-5 day chicken embryos as described in material
and methods. After 48-72 hours, the formation of avascular zones was
analyzed and photographed under stereomicroscope. Representative
photographs of an example of control and emodin(1 pug per cover-slip)-
treated CAM. The experiment was repeated three times.
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Emodin from Polygonum cuspidatum showed Angiogenesis Inhibiting Activity ir vitro
Tae-Kyoo Lee!, Jong-Hwa Kim' and June-No So* (Division of Bioscience & Biotechnology, Woosuk University,
Jeonbuk, 565-701, Korea; 'Division of Food Science and Nutrition, Woosuk University, Jeonbuk, 565-701, Korea)

Abstract: Polygonum cuspidatum has been used as a fork medicine for a long time. Emodin was purified from the
root of P, cuspidatum by thin layer chromatography (TLC) and preparative high performance liquid chromatography
(HPLC). The effects of emodin on the migration of endothelial cells and in vitro angiogenesis stimulated with
vascular endothelial cell growth factor (VEGF) were examined, using human umbilical vein endothelial cells
(HUVECs) and porcine pulmonary arterial endothelial cells (PPAECs). Emodin potently inhibited the VEGF-induced
migration of HUVECs at relatively low cocentrations (0.1-10 pg/ml); the inhibition of endothelial cells by emodin
was 75.4% at 0.1 ug/ml and about 90 % at 1 ug/ml. Emodin also inhibited VEGF-induced sprout formation in vitro
at concentrations of 0.1-10 yug/m/. Emodin was also evaluated for the inhibitory potential on in vivo angiogenesis in
a growing chick embryo chorioallantoic membranes (CAM). At a concentration of 1.0 pug per disc, emodin was able
to induce avacular zone in the CAMs. These findings suggest that emodin is a potent angiogenesis inhibitor and P
cuspidatum is a useful herb in the development of therapeutics for angiogenesis dependent diseases.

Key words: Polygonum cuspidatum, emodin, angiogenesis inhibition
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