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Abstract

Dried Compositae flowers have traditionally been used for the treatment of anti-inflammatory and anti-oxida-
tive stress in Korea. This paper investigates the effects of Compositae extracts on the inhibition of proliferation
and apoptosis of human gastric cancer AGS cells, human breast cancer MDA-MB-231 cells, and SK-BR-3
cells. The proliferation of AGS cells, MDA-MB-231 cells, and SK-BR-3 cells were determined by MTT assay.
Several Compositae extracts inhibited proliferation of AGS cells, MDA-MB-231 cells, and SK-BR-3 cells in
a dose-dependent manner. To assess the apoptosis of Compositae extracts, the nuclei of MDA-MB-231 cells
were stained with DAPI. The presence of chromatin condensation in the Compositae extract—treated cells was
detected on a fluorescent microscope (x200). We conducted Western blot analysis of changes in Bcl-2, Bax,
and pb3 protein expression levels. Apoptosis by Chrysanthemum zawadskii subsp. coreanum, Chrysanthemum
zawadskii var. tenuisectum and Rudbeckia laciniata var. hortensis treatment created a decrease in Bcl-2 ex-—
pression, whereas the expression of Bax and p53 were increased. These results indicate that Chrysanthemum
zawadskii subsp. coreanum, Chrysanthemum zawadskii var. tenuisectum and Rudbeckia laciniata var. hortensis
inhibit breast cancer cell growth through the induction of apoptosis.
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Fig. 1. Growth inhibitory effect of Compositae extracts on AGS, MDA-MB-231 and SK-BR-3 cells. A: Growth inhibitory
effect of Compositae extracts on cancer cells. B: No show growth inhibitory effect of Compositae extracts on cancer cells. For studies
accessing the effect of Compositae extracts on exponentially growing AGS, MDA-MB-231 and SK-BR-3 cells growth, 2x10* cells
were plated in 96 well plate and after 24 hr treated with vehicle (DMSO) alone or Compositae extracts (50, 100, 200 pg/mL) in medium.
The growth inhibition was measured by the MTT assay. Data are mean#standard deviation (SD) for three samples. The significance
was determined by Student’s t-test ("p<0.05 compared with untreated control). CZS.C: Chrysanthemum zawadskii subsp. coreanum,
CZV . T Chrysanthemum zawadskii var. tenuisectumn, RLV.H of SP: Rudbeckia laciniata var. hortensis of subterranean part, CZV.N:
Chrysanthemum zawadskii var. naktongense, CB: Chrysanthemum boreale, AS of F: Aster spathulitolius of flower, AS: Aster spathulifo-
lius, AS of R: Aster spathulifolius of root, AS of L: Aster spathulifolius of leaf, RLV.H of AP: Rudbeckia laciniata var. hortensis of
aerial part, AJ: Artemisia japonica, CZV.A: Chrysanthemum zawadskii var. alpinum, CC: Centaurea cyanus, CI: Chrysanthemum indicum.
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Fig. 2. Compositae extracts induces apoptosis of MDA-MB-231 cells. A: Apoptosis effect of Compositae extracts on MDA-MB-231
cells. B: No show apoptosis effect of Compositae extracts on MDA-MB-231 cells. MDA-MB-231 cells were treated with 25, 50 ug/mL
Compositae extracts or vehicle in medium containing 5% FBS for 24 hr and stained with DAPI. Chromatin condensation, representing
apoptotic cell death (arrow), was examined using a fluorescence microscope (x200).
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Fig. 3. Compositae extracts change the levels of p53 protein in MDA-MB-231 cells. A: Cells were treated with CZS.C for 24
hr. Cell lysates were prepared as described in the Materials and Methods and analyzed by 12% SDA-PAGE followed by Western
blotting. The membranes were incubated with anti-p53 antibodies. B: Cells were treated with CZV.T for 24 hr. The membranes were
incubated with anti-p53 antibodies. C: Cells were treated with RLV.H of SP for 24 hr. The membranes were incubated with anti-p53
antibodies. The blots were also probed with anti—B-actin antibodies to confirm equal sample loading. Each bar represents the mean+SD
calculated from three independent experiments.
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Fig. 4. Compositae extracts change the levels of Bax and Bcl-2 protein in MDA-MB-231 cells. A: Cell were treated with
CZS.C for 24 hr. Cell lysates were prepared as described in the Materials and Methods and analyzed by 12% SDA-PAGE followed
by Western blotting. The membranes were incubated with anti-Bax antibodies and anti-Bcl-2 antibodies. B: Cell were treated with
CZV.T for 24 hr. The membranes were incubated with anti-Bax antibodies and anti-Bcl-2 antibodies. C: Cell were treated with
RLV.H of SP for 24 hr. The membranes were incubated with anti-Bax antibodies and anti-Bcl-2 antibodies. The blots were also
probed with anti--actin antibodies to confirm equal sample loading. Each bar represents the mean®SD calculated from three in—

dependent experiments.
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