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Abstract

Saussurea lappa (SL) has been used to reduce abdominal pain and tenesmus in traditional oriental medicine.
SL and major compounds of SL, sesquiterpene lactones, have been suggested to possess various biological
effects, including anti-tumor, anti-ulcer, anti-inflammatory, anti-viral and cardiotonic activities. Recently,
it has been reported that ethanol extracts from roots of SL have antiproliferative effects on gastric cancer
cells. To explore the possibility that SL has chemopreventive effects on prostate cancer, we examined whether
the hexane extract of SL (HESL) inhibits the growth of LNCaP human prostate cancer cells. Cells were
incubated with various concentrations (0~4 mg/L) of HESL in DMEM/F12 containing 5% charcoal stripped
fetal bovine serum. HESL substantially decreased viable cell numbers and induced apoptosis of LNCaP cells

in dose-dependent manners. HESL increased the levels of cleaved caspase-8,

-9, -7 and -3, and poly

(ADP-ribose) polymerase. HESL increased the levels of the pro-apoptotic Bak and truncated-Bid proteins
whereas it had no effect on the anti-apoptotic Bcl-2, Bcl-xL, or Mcl-1. The present results indicate that HESL
inhibits the growth of human prostate cancer cells by inducing apoptosis, which involves the activation of

the caspase cascades.
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Fig. 1. The hexane extract of Saussurea lappa (HESL) in—
hibits LNCaP cell growth. Cells were plated in 24-well plates
at 50,000 cells/well in DMEM/F12 supplemented with 10%
FBS. One day later, the cell monolayers were serum-deprived
with serum-free DMEM/F12 supplemented with 5% charcoal
stripped FBS for 24 hr. After serum deprivation, cells were in—
cubated in serum-deprivation medium in the absence or pres—
ence of various concentrations of HESL for the indicated
periods. Viable cell numbers were estimated by the MTT
assay. Each bar represents the mean+SEM (n=6). Bars with
different letters are significantly different at p<0.05 by
Duncan’s multiple range tests at each time point.
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Fig. 2. HESL induces apoptosis of LNCaP cells. Cells were treated with HESL for 2 days as described in Fig. 1. A. Hoechst
33258 staining. Cells were stained with Hoechst 33258. Images were obtained using a fluorescence microscope. Microphotographs
are representative of three independent experiments. Magnification, x200. B. Fluorescence-activated cell sorting. Cells were
trypsinized, stained with 7-amino-actinomycin D and Annexin V, and then analyzed by flow cytometry. The number of living
cells and early apoptotic cells is expressed as a percentage of total cell number. Each bar represents the mean+SEM (n=6).
Comparisons between groups that yielded significant differences (p<0.05) are indicated by different letters above each bar.
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Fig. 3. HESL does not change the levels of p53 protein
in LNCaP cells. Cells were treated with HESL for 2 days as
described in Fig. 1. Cell lysates were analyzed by immunoblot—-
ting with an antibody against pb3 or [-actin antibody.
Photographs of chemiluminescent detection of the blots, which
are representative of three independent experiments, are
shown.
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Fig. 4. HESL alters the levels of Bcl-2 family proteins in
LNCaP cells. A. Anti-apoptotic Bcl-2 family proteins, B.
Pro-apoptotic Bcl-2 family proteins, C. BH3 only Bcl-2 family
proteins. Cells were treated with HESL for 2 days as described
in Fig. 1. Cell lysates were analyzed by immunoblotting with
an antibody against Bcl-2, Bel-xL, Mcl-1, Bax, Bak, Bad, Bik,
Bmf, Bid, t-Bid or B-actin. Photographs of chemiluminescent
detection of the blots, which are representative of three in-
dependent experiments, are shown. The relative abundance of
each band to their own B-actin was quantified, and the adjusted
mean+SEM (n=3) of each band is shown above each blot.
Means without a common letter differ, p<0.05.
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