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Purpose: Alterations in the Wnt/ £ -catenin pathway are associated with
the development and progression of human prostate cancer. Decursin can
attenuate the Wnt/ S -catenin pathway. We investigated the relationship
between the Wnt/ 8 -catenin pathway and decursin in prostate cancer cells.
Materials and Methods: PC-3 and LNCaP cell lines were used. Cell viability
was measured with methyl-thiazole tetrazolium bromide (MTT) assays,
and cell apoptosis analysis was performed by FACScan. The amount of
[ -catenin protein after treatment with decursin was measured by Western
blot analysis. Expression of MMP-7 mRNA was detected by real-time
polymerase chain reaction (RT-PCR).

Results: Death and apoptosis were increased after treatment with decursin
0.5-100 #M in PC-3 and LNCaP cells. This was revealed dose and
time-dependent increase of cancer cell death on 24, 48 and 72 hours. FACScan
showed an increment of apoptosis on 24, 48 hours. Expression of intracellular
[ -catenin protein was decreased dose-dependently in both of prostate
cancer cell lines. Decursin reduced MMP-7 mRNA expression on 6, 12,
24, 48 hours dose-dependently.

Conclusions: Decursin affects the viability of prostate cancer cells. Increased
cancer cell death was associated with increased apoptosis. This study
suggests that decursin may play a role in the treatment of prostate cancer.
(Korean ] Urol 2009;50:81-88)
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Decursin

Fig. 1. Chemical structure of decursin isolated from the roots of
Angelica gigas.
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1. MIZ3 Bk

A-ASG AE LNCaP, PC-3 A|ES+= American Type
Culture Collection (Manassas, USA)ol| 4] E-okdkolt]l 1 NCaP
A EFE 10% fetal bovine serum (FBS)©] E3HE RPMI-1640
iAol A 7]l ow, PC3 AEFE 10% FBS7} E3hs
Dulbecco’s modified Eagle’s #lA]ollA 5% CO.7} &F=+
37°C & d57loll mioksisivt.

2. %= Az
Decursin e oFgtu|go 2 HE| a|-gyro} dime-

thyl sulfoxideol] o] IM& A#A fHoz AL}t

ME

A|EA AL methyl-thiazoletetrazolium bromide (MTT) &
Ao g 243t 96-well wjFH Aol 1x10° A XS
7+ wellol] BF3}3 5% FBS7} E£3tE] RPMI-1640 viA| &
200 £12 83tk 2447k 2o]] DMSO &3} decursin &
EZ0,05, 1, 10, 25, 50, 100, 200 M&}o] 24, 48, 72X 7F2

Fgoll 2EA AL ol 2FAT T AEulofH S
AA S MTT £3lY 200 115 4 7}Fslo] 447k FoF HE-S-
A7t Z+ wellell DMSO 200 15 2 7Fsto] Aol 4] 2 4
o] formazan crystal s 2347 & Microplate Reader”] & ©]
S3lod 570nmollA FFEE 3ok A 3 wbE

stlom, HF+EFAXE 71590k
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Decursin®] A|EZIA AEE B X317 93} decursing
A2l stA] 952 2z 9 decursing 10, 50 «ME A 2|3k -
< 6-well platedl] AZ = 2x10%cells/ml S 5313 244 7,
48X 7k &t njekaldct. o] % wiekEl A|EE trypsin-EDTA
£ A83te] plae > ZHE] AEE Lelste] 9T
thA] ol Akl gl o 7 23]o] Ax] AHd &

(binding buffer)oll A A|ZE7} 2 {3} =5 3 F Sml vk
ol 713 15 £19] annexin V-FITC, propidium iodide (P&
Foll 7EsE & A4 Tibsto] oF 1587 Pl A RESAI A
t}. o] % 400 112] FACS buffer (1% FBS in PBS)E 47}k
% BD FACSCalibur™ (Ver. 3.3 BD biosciences, USA)ol| 4]
10,0007 o]/o] & wi7}A] A5 Z748}3.2™ FACScan
FAIZAIZ7] (flowcytometry)2] #+5 7 Z}HE- annexin V-FITC
o} PIo] W f-5of wel AEAL] AEE FA S

5, CHEl Al 23[9} Western blot 244

Decursing X 2|s}A] &2 & (04M) 2 decursins
10, 25, 50, 100 LME A |3 AZE 6-well ¥]FH Al A
i oFslod k.

1) MZE W} & B-catenin EH: [ -catenin
6-well iFH Aol A wikEl AZE oz
100 119] g3l kN o2 27119 wellol] AEE
g 9T A7 & AFHut Ro} gl AER
Agsk9ie). thlA -2 Bio-Rad Protien assay kit (Bio-Rad,
USA)E o] &3lo] AFalict child A& 5x SDS gel
loading bufferol] W31 100°CollA4] SEZF 3Fo] WHAA|Z &
12% polyacrylamide gel- s AH-8-3Fe] 7194533t A7

& ¥ 7% PVDF %O R o] g3iqle}t. oh& dAERE &
831 TBS-Tol| HF-2-A]7] 3L, 12} &4l mouse monoclonal anti-
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8 -catenin (BD biosciences, USA)E 1:1,0002.2 3] A A]A
4°coll A WhA HhSAIZ ek whA BE3-A1 71 2hE TBS-Tell 10
4 33] AE3 & 2% gl HRP-cunjugated anti-mouse
antibody (Amersham Bioscience, USA)E 1:5002 2 3] 4 XA
3A17F RESAIF et

g uk-e-& Eula TBS-Tell 1024 33] Al%3 ¥ ECL
(Amersham Bioscience, USA)S *] 213} 1 Chemiluminescence
(Las-3000 Lite, biobank)ollA] T3 wlwiA g 7Zslgic),

2) NIZE0ML| B-catenin SH: A|XA He|)e o]A
ol 71%% A3} e oz Falsieh” e AL 4-12%
gradient SDS-PAGEE- o] &3}o] £2]3}3L nitrocellulose =t
(Amersham Bioscience, USA)oll At} “+& 5%
2 blocking A17] ¥ U X} gA1¢l mouse monoclonal anti £ -
catenin (BD biosciences, USA)S X 2lsldth. L2} sk X z]
% TBS-TE 53] Aojwix, o]%} g4|Ql anti-mouse IgG- HRP
(Santa Cruz Biotechnology, USA) X 2]3}it}. Wi=+= ECL
(Amersham Bioscience, USA)& A-83}o] =Hels}gdct.

g2

6. RNA 22|

DecursinE- *| 2] 6}#] 952 &7 (0 «M) ¥ decursing 10,
25, 50, 100 #ME H 2|3t A ZE 6-well ] FH Al A 6, 12,
24, 48A17F ot wokslgich AA] RNAE TRIzol reagent
(Invitrogen, USA)E- o] -&3}o] 6-well vl FH Aol 7|8 A|E
oA Ha]s}gdal RNAE AR W g Ad-S 389
v} 27l AA| RNAE RNasing A2lslel, s=9 <
% & nanodropg o] &3¢l Z78381ic}. First strand cDNAE
AccuPower RT Premix (H}o] 24 o], 3F=H)E o] &3l9lom 2
1g®] total RNAS} 19mer oligo dT (vlo] 2. 1o], 3t=hHE 4
Trsto] Al Wt e sk AEIA oD
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Q| : MBMOt NZFOM A-Catenin X MMP-79 Z&{0)l CHSt Decursinl =1t 83

NAE AHgsl7] Aol —20°Coll Hpaigict. Zetolm &=
GenBank database 5 53l o] el 550171 human MMP-7
3} glyceraldehyde-3-phosphate dehydrogenase (GAPDH) A3
25 7Mke g Aeslgl o GAPDHE tHevd o2 AH-83)
9t} Human MMP-7 Zalo]w 9] 37| AL &3} 7},
Aulek Zglo]w 5°-tgg cct acc tat aac tgg aa-3’, Ik X
o]™, 5’-tcc cta gac tgc tac cat cc-3’.

AR 7 A FRk a4 q1sih-S-2 SYBR Green I (Bio-rad,
Hercules, USA)S A-83}o] IQ5 real-time PCR Detection
System (Bio-Rad, Hercules, USA)S =3l AJe¥3}icl. PCR
HE-S- ol o] Z &2 20 11 & microcapillary FHE AH2-319)
1:} 20 1 PCR u}g °l,4./] ;aH © 71—71— 10 zzmol/l 24 Hl—tl: b
ol e} oJulsk Zalo|w | ul, SYBR Greenl 10 x1, H,O 7 £,
cDNA template 1 ¢1Z ©]Fo] A E5 FH]3}9tl. mRNA &
Fe EEZA NS Ageldleh EF AL 44

84 7 39S o §2hglon] FYAL ANS 4B
%S GAPDHZ Aesto] $23t ehelet.
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Fig. 2. The growth rate of prostatic cancer cell lines. (A) LNCaP cell line, (B) PC-3 cell line. *p<0.05 versus control.
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Fig. 3. Effects of decursin-induced apoptosis in prostate cancer cell lines. Cells were incubated for 24 or 48 hours and stained with annexin
V and PI. (A) LNCaP cells with 10 #M decursin, (B) LNCaP cells with 50 «M decursin, (C) PC-3 cells with 10 #M decursin, (D) PC-3

cells with 50 #M decursin.
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(HPI(+)Q) 73-Folek. 7 Al EFoll A Al7bel] Hleflslo] 2
71 8 37 AZAEAT} Srtsksiet (Fig. 3).

3. Decursin®] HMS2E OIZEM/H|QEM MEIA O}
MZEF0AM B-catenin THHO| HH5I0f| CHSH P&k
PC-3, LNCaPoll 4] decursing A28+ & S -catenin®] ek

ZA3s ek AlE A B -catenin> E-F-ol| A decursin®]
57t S7vEe s o] Zobslsiet shAINE AlEhs

off o

LNCaP

A2t AEAQ B -catenine decursin®] FE=7F 50 4M
100 M o, GAZTEE oFEA 9l H|EA AP A Al
EF BolA tzghe Wdo] 7h4seich (Fig. 4).

4, Decursin®| HMSE2ZE O|EM/H|Q|EM HMEIMt
MIZF0A MMP-7 mRNAS| 2H&i0f CHst sk

ARZE AR FgE 4L AdNESS B3 2% MMP-7
mRNAY 12, 24, 48A| 7hefoll A &8k o|EZ o2 7HAw]g

L e e e G am—
Total Beta-catenin

92KDa

-catenin,
except membrane

TR e, g || p— P Sy A

Fig. 4. Effects of decursin on the

9oKDa €xpression of B ~catenin protein in

LNCaP and PC-3 prostatic cancer

B-tubulin 63KDa cells. Total and except membrane /3 -
- ———————seeSEEEEEEE ———————eeSEEEEEE catenin protein was isolated and
0 100uM 0 100uM Western blot analysis was performed.
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t} (p<0.05) (Fig. 5A, 5B) LNCaPol| 4] K.t} PC-301|4] 12, 24
A7+ mRNAS] & o] T] 7h4=slo] decursin®] G5 T W

ok} (p<0.05) (Fig. 5C).
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DU-145 A|ZF=ol| 49} 7ro] &5 3l A 7bol] nlef|sle] Al
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