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Study on Apoptosis-Inducing Effect and Mechanism by
Tarisodokyeum in PC-3 cells

Hyung Kwon Park, Kang Beom Kwon, Eun Kyung Kim', Mi Jeong Han',
Mi Young Song', Young Rae Lee', Byung Hyun Park', Do Gon Ryu*

Department of Physiology, College of Oriental Medicine, Wonkwang Univesity,
1: Department of Biochemistry, College of Medicine, Chonbuk National University Medical School

Takrisodokyeum (TRSDY) has been known to exert anti-tumoral activity in Korea. However, its molecular

mechanism of action is not understood. In

this  study,

we found that TRSDY induced apoptosis in

androgen-independent prostate cancer PC-3 cells as evidenced by DNA fragmentation. Our data demonstrated that
TRSDY-induced apoptotic cell death was accompanied by decreases of pAKT and NF-x activation, which is resulted
from inhibition of 1xB-a degradation. But TRSDY-induced apoptotic effect of PC-3 cells was independent of Par-4
expression. Taken together, these results suggest that TRSDY inhibits AKT phosphorylation and NF-xB activation, and
eventually leads to apoptotic cell death in androgen independent prostate cancer PC-3 cells.
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&4 gl BH&sk= Ml ZilAKapoptosis)ol] WS R
FHo] G EER H]9)Eg(androgen independent) HE L2
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olofl AAe YA SEE H|9ESE HA-A QR E¢l PC-3E
0|88l FHEBBHRY MEIA FEIWNE ZAKIT I 71A-
g dFsid Fadt ZAE Aol HIUsH= HolTh
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1. ME

Az  AMEst Mzl &71=  FalconAlBecton
Dickinson, San Jose, CA, USA)ZEE] T84 2om, MTT(3-

(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium  bromide)=
Sigma(ST, USA)ollA] 351941l PTENT} Par-4 3, Alkaline
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FEMEEKY PC3 AZo) g AZIAY S ot 2 717 @7

pohsphatase-conjugated mouse IgG secondary antibody=
Santa CruzAl(Santa Cruz, CA, USA)o|A] FUBIAIL Al ZuRQt
A RPMI, Fetal bovine serum(2Ejol&d), M & GIBCO
BRLAKGrand Island, NY, USA)ZRE] U3l AF=2EI%

2. Al Euiet

QT FEl GHEEE H{EY Ty JAIEQL PC3 A
= American Type Culture Collection(ATCC; Rockville. MD.
US.A)lA PRSI, 10% FBS7T 718 RPMIolA} 95% &7
9} 5% ORISR A(COYTY ABEE F7I17F SET 7ol 3
7CE SASECE MEE A% HBS RAE) A 232
F3lo] wiYBITE Al Z4= hemacytometerE 01 &¢H
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Table 1. The ration of the component in TRADY

Component Ratio

Lonicerae Flos(& $R7E) 30
Aurantii nobilis Pericarpium(B %) 30
Astragali RadidEE) 20
Trichosanihes RadiM Xt 20
Pheliopteri Radix(Fh &) 1.0
Angelicase glgantis Radix'g §%) 10
Cnidhi Rhizomai)l| &) 10
Angelicae davuricae Radid@ 1) 10
Platycodi RadidiE1®) 10
Machili Cortext EAH) 1.0
Manis Squama(ZE L&) 10
Gleditschiae Spina(B fa#l) 10

% 3,000rpmoliA] 2027 MR8 34 A
3t & SATNZTINA A6 22.7g9] &

ol

o
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4 MTT 24

PC3 AZE 96 well MZY 8710 1x10* cells/mi¥ 2
FoH 24 A1 A EZY 8710 BERIF1AL, 9FE S PC3 A
ol HEHER FEEE 48 A7 MEldkd MTT(0.5mg/ml)et
3417 HEEAlET). E AEZ MITERE] 4de Held B8
4] formazan2 DMSOE &dldlo] 570nm I+AoA] ELISA

2538} formazan 44 L= AT AZo] Blasle] HES

(%)= ZEAISI

5. DNA EZ(fragmentation) A}
DNA BEsUE ZARGE] $1619 genomic DNA £&2

Wizard Genomic DNA purification kit(Promega, USA)E 0]&
BIGCE HERER 2252 PC3 AlZd 487 S¢t Aist
NZE 42510 nuclear lysis buffers E7151 HZE 113
RNase& 37CollA] 55 Aol RNAE AASH & il
AEgHOF A S A AL isopropanol 0]

% DNAE 70% olgtEo] A& £ V|2
AXSL. oi7lof] TE SE8EM((10 mM Tris-HC, pH 8.0, 1 mM
EDTA, pH 8.0)Z 715k DNA pellet2 Sdliet & 260 nme}
280 nm<] Spectrophotometerdloii] ODEE 85k} DNAE
HEeict. DNA 5ugg 2% agarose gelolA]l H7|1QE(60 V, 24]
7HS AAIEH & ethidium bromideE @45le] UVE olzlollA]
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6. NF-xBo] 24 &H

TARIA €8 & £E7] Hal WA izt AMeid PC-3 Al
ZolA @ FE2S Jeong 59 W OE Hobyrt?. MEE A
AIEQr 2N (0.2 mM PMSF, 10 ug/mf{ aprotinin, 20 uM
pepstatin A, 0.1 mM antipapain) S E 108 ESolA] WEAIA
AZEXOF2 Nonidet P-40S 01%FAH RZI8E & 2,500rpmol| 4]
A4EE] 5o SRS ROk NFBY SHEES NFx
Bl  consensus binding siteg& 7
probe(5-CCG GCC GGT TAA CAG AGG GGG CIT TCC
GAG; 5-CCG GCT CGG AAA GCC CCC TCT GTIT AAC
CGG)Z 10 mM Tris-HCL &% (pH 8.0, 50 mM NaCl, 10 mM
MgClo, 1 mM DTT &R)ofl 8438t & 85CoflA] 5% annealing
8} & 100 ngS Rediprime kit(Amersham, England}E& 0]&8}o]
32PE RARIZL HAM SI47 A probes 5-10 ug
Al 42004 308 vSAI & d240lA 4%
polyacrylamide gelol]l ZA7|¥E&E SI¥CE o] gel@ HZE &
autoradiography BPHOF X-ray HEo] $1&6ld NF-xB &4

2 ZHAGY. W FE2S ASHL G2 cytosol 2L IkBa

oligonucleotide

Western blottingS: AJ&51%3

7. Western blotting

P Az NZaASHD 4ToA 302 dSAT &,
30ugd) THEEE = vlY sample buffer(5SmM EDTA, 4%
sodium dodesyl sulfate(SDS), 20% glycerol, 200mM Tris, pH
6.8, 0.06% bromophenol blue)9} Zg+ &, 100TolA] 32 715}
ol D WME SEGHL 10% gelolA HIIYES AlHoK
ol A7IEEE viEl gel9] THBZIS semi-dry electrotransfer
system(0.8mA/ cr)E O183} nitrocellulose membrane 2 FE 0]
SAIZ ThE, 5% skim milk®} &20]4] 1A]7F BESA|A B S0
Hol BAES ARAIZITE Ak, p-Akt, [kB-ag} Par-dol the
U xFekA (primary antibody)= TBS-Toll 11,0002 F| 44351
nitrocellulose membraned} 2204 24417} BFEA]7] L TBS-T
E 108 33 Mg &, o]x&Al(secondary antibody)Q!
anti-mouse IgG conjugated alkaline phosphatase(TBS-T=
13,0002 3]A, Amersham Co., England)S} 2F20i4 1417
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NBT/BCIP Altg 0|83l T EAIZCH

g 7IEAZ olgdt

As Zil= meanstSEMORE FAGIH M RYHa BE
2 Microcal Origin(Version 6.0)& 01&3kd ANOVA one-way
testol] QI3 2 pato] 0.05 0131l R /AT HOE SI%r.

4

1. AZNEGA DA KENE® 7289 3

HERERRK £&550] PC3 A 22 HzlgEegd nile g
Qo 7] 951, 1x10°%ells/mlS} A ZZ RPMI dhAlol] &
o1 1A Fofl FLERER FEEE 0250mg/mlo] 5%
48|17 EQF ME|gk & MITE o)83lo] HENESES A
tl 1 A1} Fig. 13} Zo)| Azigh kol vlzisio] Ay
Zaslct 581 20, 5.0mg/mle] 552 Mg #& 4
o] 242t 46.2%, 245% % ZABIQTHFig. 1).
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Fig. 1. Effects of Takrisodokyeum(TRSDY) extract on cell viability
in PC-3 cells. Calis were treated with various concentrations of TRSDY extract for
48 howr. Cell viability was measured by MTT assay. The percentage of viable cells was
calculated as a rafio of AS70 of treated- to control cells (ireated with 005% DMSO
vehicle). Each value is the mean + SEM of four independent experiments.

2. AEAA) mIXlE HEBEK F2289 4

FEEEK 2220 PC3 HEY WES L4 F7 A
LAkl O ARl B0l SHILAF MELAN] EAZFC] T4l
DNA £7(fragmentation) S48 FASIACH. 2.0mg/ml #£
HIEEHR R2SES 3, 6, 12, 24, 48417 SQF PC-3 Aol HIFh
& AR AT} 12417H2E DNA B2 §@40] LR O 4841
WA A5 ATHFig. 2).
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3. HEWEHEK FE80] NF«B &40l njil= g&
FHEEER F520| PC3 AMZolA] NE-xB 4T 0|

= aNE HaEsk) Qokd 20mg/ml HEBEK FEEE 3,6,
12, 24, 48417 SO HElgt £ 8 FEEE +Hokd NF«xB &
HEE ZARIICE 1L 23 ERBR FEE2E 12417 As

Bl—éorl_’rl_] s A7 19_7 Ql.u]@ .

&0l - olgdel - upHel - BT

TollA] NF-xB &7} 24811 0m 48417l A= &HA5)
A= ACFE VERTE 8 NF-xBY £0]4(specificity) &
Q18}7] $1510d 1008H(Lane N)Q] kB oligonucleotideE & 7}5H
21018 A3 NF-xB B4 T7} 2445l NF-xBQ| S0l g
B3I CHFig. 3A). ISt HEMEKA 28t NFkB 2459
7} IxkB-a degradation® Z4A Qg RAYE IkB-a Western
blottingZ 0]&38td EQISIATtFig. 3B).

J&% 2

i JJ
BTN

M 0O 3 6 12 24 48 (hour)

B SR G SR S e

i } ; {
Fig. 2. Apoptosis inducing effects of Takrisodokyeum(TRSDY)
extract in PC-3 cells. Cells were treated with 20mg/ml of TRSDY extract for
various time intervals. DNA was extracted and analyzed by 2% agarose gel
electrophoresis as described in Materials and Methods.

(A)
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oy o <€— NF-xB

0 3 6 12 24 48 {(hour)
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Fig. 3. Effect of Herba Patriniae(HP) extract on translocation of
NF-xB from cytosol to the nucleus and lkB-a degradation in
PC-3 cells. Celis were treated with 20mg/ml HP extract for indicated periods.
Nuclear and cytosolic exiracts were prepared and NF-xB activation was analyzed by
glectrophoretic mobility shift assay and lkB-a degradation by Western blotting as
described in Materials and Methods. Lane N: 100 fold B oligonuclectide

4. HEEER FEE0] p-Akt &Ho) PR I

HEEER 2280 ¢ PC-3 AZI JLARFE p-Akt
9] wdl HElrt BojsleAE S0I8HaAt 2.0mg/ml FHEEEK
ZEEZS 6,12, 24, 48A|17F EOF Mol L-EA17] & p-Aktol] 1)
gl U} A E o] &5} Western blottingS Al#EICE 1 4
I AEist Aol QEHOF p-Akt] wglo] Zhasioi oLt &
A e Ao R ExskE Akt 22 HalT HACHFig. 4).
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Fig. 4 Effects of Taknsodokyeum(TRSDY) extract on p-Akt
expression in PC-3 cells. Cells were treated with 20mg/ml TRSDY extract for
indicated periods. Lysate from cells was separated on 120% SDS-PAGE. p-Akt on the
nitrocellulose membrane was proved with anti-p-Akt antibody and the immunoreactive
band was visualized by NBT/BCIP solution.

- 948 -
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5. HEWEHK FF20] Par4 2o vixle G
HERER 2230 98 PC-3 A Z£9 AAlE o] Par-49]
U MWl Bk RE ZOI5LLAL 2.0mg/ml FEER &
EE 6, 12, 24A[7F &9 MZo] EAIZ] & Par-4o] tigh o
A} S ZE o] 2510 Western blottingZ A|#BITt. T A3 #£
HEEHR FEES MUl F9) Par49] UHES 2T A}
olg UERIAl ZSKICHFig. 5).

0 6 12 24 48 (hour)

s € P

Fig. 5. Effects of Takrisodokyeum(TRSDY) extract on Par-4
expression in PC-3 cells. Cells were treated with 20mg/ml TRSDY extract for
indicated periods. Lysate from cells was separated on 120% SDS-PAGE. Par-4 on the
nitroceliiose membprane was proved with anti-Par-4 antibody and the immunoreactive
band was visualized by NBT/BCIP solution.
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SHejslolA] fEL] EHECES BERR, BILKE, WHAS,
WRaias, BEMMN S KIELAES B, WRERE, 1§
R, TRENS MERE B89 Mk HIEN MM #Mich
= REBRECE k=t Jigol met £71os BkS,
E7\0lE RERFNE, Yrole KESAS BRENSE ST
1 B0l QMG fiERE e BSKIA Fo REEAEY K
Si= QA9 ERE fifmotl ERE &HA7IA S RERER
e 1S IR0 GO B

RS (apoptosis) 7 M ZL &719] §H4 (homeostasis)
FAE 2% £Q 7IHAOE QlAxHA 1980t FRIZIRE &
AEMSIM 58 #IGECE Qi B WHE 7 =t
om B3] AEAS HAM 2 4, 23 Y Js i oA
1 E5840) WAL UL,

FEBERS EREE) ol A6l 81, WE, T,
K, VR, 25 )15, 8 ¥E Bf 208, ealE 78
Ho e AACE kY] Hde EFISH SIS 8oiQl fHE
£ Akt #85o 2 AeEoR A BV wEmE
i FEE0] HL-60 AlZEoA MZILAE FEln 1 71F0]
hydrogen peroxide 24, caspase-3 £33}, PARP Ztt, DNA
B, AEA G5 Ag HEoieith

B =2 HEEERS TEAY0 et 88 rtsde &
QIBILA GH S EE BIAES MR @HEQ] PC-3 Mol #
HEERK FEEE A2t & Mz 7R
ARG =8olth

T

FEBENR 2222 PC3 AZY MEES XEIg 510
Hlgigled Z4A173 00 2.0mg/mle) ZEollAl 48417 S0k M2
SF A1} oF 54%9] dEZ TAE VERT(Fig. 1). oltigt HE
BEK 229 4EE AW MEIAF FEof g Al
A BISLIUA} PC-3 M Zofl 02014 2.0mg/ml ST 2 HEES
B REEE 34847 SO MEIS & AEZ LAY EEAQ] g

AH SZ37) DNA B8 84S RARIGET ™. 2 23} 12
2E] DNA E2E840] UERGCn I 3= 48A174A]
HE RO UEkdTHFig 2). olE¢ Bils HEREK]
Nzol tish WEE BAETE MELA T A8 A
o 4 UYrE
SR EolA] NFkBE= M Z ME 718 457
S 71 FAL QIANEA] 2 E 0] cell death 7|0 S ol
82 sl Ytk NFxBe 2843 YefolA] kBt 2
A o)Fo] HAS A5t HEEW IkBr} Q1) o
ST I NF«BE SBUE 0)F6l0 S435s AOE YBid
I 2 0mg/ml HEEBHK FEES PC3 Az A2l
% NF-kBO| BHEE 5E A3 12478 SUZ oS¢
NF-kBO] ¢Jo] Z4519] O (Fig. 3A) Ol A2 IxkB-a2] EaHel Z
~Z Q18 ROE LIERITHFig. 3B).

o & @ AHtumor suppressor gene)OF GHSEE o
£8 HYLUS L TIASH YollA] ghgo] A& FHAL e
PTEN*®2 gl ol5la} PTENO] 571519 ol e &7}
+ Akt/PKB serine/threonine kinaseS &3} A|H AktZ Ql4}
SRRIFA p-AktS g STIFIL 11 Z3 M2 DA &gy
& UERIA $Il27). HEHBERK £E28€ 20mg/mlY) 52
6, 12, 24, 48X)73&QF PC-3 A Eol A2igt A Azlgt A7t
AEHOF AktY] Q4GS UAAlZ O (Fig. 4) O] Fig. 30}
Al HOJE NF-xB E49] 7149 ##do] le ACE AlRFrt
Par-4(prostate apoptosis response-4)i= FRIA] QR Eo) A A E
IS EHE SAXEA® tumor necrosis factor(TNF)-a 4=
EAH TE9 6140l FasL/Fase] &&l3lE &6l MZIAE 7
E5LVE e MR BEES FX6ke 718 #eldke nuclear
factor(NF)-xBS] E431E A MEIAIE FTdle A2
Z EA et Pard thZl walo] gt HEMER 528
9l W} PC3 MEoA ZARGH A3 SEic WIS LIERHA]
oI THFig. 4).
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