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ABSTRACT This study was performed to determine the anticancer effects of cultivated Orostachys japonicus (COJ)
and wild Orostachys japonicus (WOJ) on primary human prostate cancer cells (RC-58T/h/SA#4 cells). The morphology
of cells treated with COJ and WOJ was distorted to shrunken cell masses. In addition, cell death induced by COJ
and WOJ was associated with increased population of cells in sub-G1 phase as well as the formation of apoptotic
bodies and nuclear condensation. COD and WOJ markedly reduced the number of viable prostate cancer cells in
a dose-dependent manner, and cell numbers were lower than control cells. COJ and WOJ also inhibited increases
in cell proliferation induced by environmental hormones such as dioxin and bisphenol A in charcoal-treated FBS (cFBS)
medium. COJ and WOJ methanol extracts at the tested concentrations (150, 300, and 600 pg/mL) also dose-dependently
inhibited cell proliferation induced by environmental hormones. These results indicate that COJ and WOJ exert anti-

cancer effects on primary human prostate cancer cells.
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ofuf ekt 2 zER UH A¥ES ‘Z ﬂg JOL:]
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tH22)

mepA 2 Ao A = delw 7] e FEQl primary
cancer Ao 2 HE Ee|H AHALHESL RC-58T/h/
SA#4 MEE o] &3ste] A ok A o] Aol w
2 gota iy 2 gpoptosis FEEHE eIt o, diox—
in ¥ bisphenol A8} & AT 2Ho o Ao F=
H AgAGAzEAA A 5 Aw) 2% A2rF A2
e ardor AAFEAE Loyt

VERTRT

E229| M=
vl 2+5(Orostachys japonicus A. Berher)9] FA+=
71e} $1oll A AAsHE FAE AFHB] dFU S% 5°CY
A LA wol o g wFetint. BF FEE 9 2,
FE5 212119 A& R EFste] 40<30 cme] gk~
ol #F3te] 39 T AFHAIZ T AHs S 5
S 2 AFoNA Al gFoz AFE3ITH23). HA
oS AR AN AHE A& TAsEA A3}
Atk Z47be] dxd oS Bl F Al 4o 108 (w/v)
100% =ehE3 =3 sto] 64°Coll A 3A17H 33] #75
=% $ ARsiGith A els AN EH71(EYELA,
Tokyo Rikakikai Co., Tokyo, Japan)& §Z%3&}o] Z+z}9]
oF WeEgs FEES AU

M= HH

2 A gl ARE-$F RC-58T/h/SA#4 1A AP A=
+ primary prostate cancer cell24] telomerase—im-
mortalized primary malignant tumor—derived human
prostate epithelial cell line®]t}. ¥ AN ¥+= Center for
Prostate Disease Research(Department of Surgery,
Uniformed Services University of Health Sciences,
Bethesda, MD, USA)Z4-E &Y%ol 100 units/mL2]
Antibiotic Antimycotic(GIBCO®/Invitrogen™, Grand Is—
land, NY, USA)¥} 10% FBS(Fetal Bovine Serum, GIBCO
®/nvitrogen ™7} % 7+E DMEM(GIBCO®/Invitrogen™)
S o]&3}e] 37°C, 5% COs incubator(Thermo Scientific,
Waltham, MA, USA)ollA Ad] wjate] A-&3Fitt.

Al

HAME F24 JAF 2 sulforhodamine B(SRB, Sigma-
Aldrich Co., St. Louis, MO, USA)H & o] &3lo] 43513
th SRBYH 2 A& AE U] @i S-S FH =2 e

ol M APE AEE Blsl= W o]t} Trichloroacetic
acid(TCA, Sigma-Aldrich Co.)°ll ]3] A& M Ew well
plateol] 2= o] Alxe] gl of 7|4 oAk X
717} SRBe} A3tste] wpx|ate] A g]st Tris bufferol] =
o o} FHEE VERATH24). SAE S dAlsE AE
2 1x10° cells/mL7} 5 %2 3]413+e] 24 well plateo]
F3F 12 37°C, 5% COy incubatoroll Al 2443} uj%ka}o]
Al o3 F oS 0, 150, 300 2 600 pg/mlLe] &%=
2 H7bskal 48A1%F &<t v A F T W R F 12%
TCAZ Yol 4°CollA AXZE 1A 7L wellS AT 5
0.4% SRB &< #7bste] A3t 94 T8 5 1%
acetic acid(Kanto Chemical Co., Inc., Tokyo, Japan)=
A2 38kal 10 mM Tris buffer(Sigma-Aldrich Co.)E A7}
3l SRBE =31t} 46 < 96 well platee] %71 micro-
plate reader(Titertek Multiscan Plus, Labsystems,
Espoo, Finland)& AH&-3to] 540 nmell A 53 %=5 SA e

it

AME AtES &H

SHAIE AP 52 AES 1X10° cells/mL7} ¥ %= 34
ko] 24 well platedl] 3+ th2 37°C, 5% COs incubator
ol A 2417k wjgate] Al o M ¢FS 0, 150,
300 2 600 pg/mLe] FE= F7}slar 4847 Bt w34
Atk We 28 3 QAR 39 trypan blue(GIBCO®/
Invitrogen ™2 9 43}31 hemacytometer(Marienfeld
Superior, Lauda-Konigshofen, Germany)Z ©]-&3sto] A

EFE ASIHh

M= HEfo| 2HE

GAEE 1x10° cells/mL7t H =2 84519 6 well
plated]] 538 th& 37°C, 5% CO incubatorol| A 247k
vfeFste] Awl b3 HA 9k5E& 0, 150, 300 % 600 ng/
mL2] FEE well plateo] *2]dtaL 48417t &3 WHg-A1 7
th o] % A3Ee] YA WIE 2000 &9 Ftdv A
(Leica Microsystems, Wetzlar, Germany)2. 2 #4235}l

RS Bt

Sub—G12| &f 2

AEZ 1x10° cells/mL7} HE= 3]48to] 6 well
plated]] 538 th& 37°C, 5% CO incubatorol| A 24A]7F
wj kel Al o3 dA 945 0, 150, 300 2 600 ng/
mLe] %2 well plateo] 2] sta 48117 FQF vHA A
o st AEE AFHS T, FSAS AAT ogs 70%
ethanol(Dae Jung Chemical Industry Co., Ltd., Shiheung,
Korea)& 7FstaL 4°Coll A 24213F WAl ekt s el A=
£ A&3Fa 0.5 mg/mL RNase, 1 mg/mL Pl(propidium
iodide, Sigma-Aldrich Co.) ¥ PBSE 42 £9dS 49
37°ColA AAEGiTE AAE AE @A flow cy-
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tometer(EPICS XL, Beckman Coulter, Brea, CA, USA)
& o] &3l MEFVE B4

Hoechst staining

M EEZS 5X10° cells/mL7} HEE 34 5te] 6 well
plateo] &3+ t}S 37°C, 5% COgz incubatorol] 4 Bl &k
Al 953 A 954 0, 150, 300 ¥ 600 pg/mL2]

s T2 2@ ste] 48417 EoF HEE A F T wkgo] 28 H
MEZS A3} 200 pL hoechst 33258(bis-benzimide,
1 ng/mL, Sigma-Aldrich Co.)& #H7}slo] AoA 10%
7 oﬂxﬂ/\]yl PBS=% 2§] ,\ﬂ;d }Oiq_ 03/\115] zﬂl% 3 %—fﬂ
7o pEEkelt.

Chacoal—treated FBS HM|X
AHz 2R 2 HE Frg dAxEY S A &
]

SA%A Serume| T2 FPS HAS

FBSOﬂ 5% charcoals ] @ale] 55°Col|A] 30% &<t gk
% 3,000 rpm, 4°C, 20%-3F 94 EE] slo] AeqS F

0}—1—, ol & 23] HHg3le] A&
coal-treated FBS(cFBS)E o
Ao ALE-HT.

rigk
oM

SEECZ2REH 40| FREE YMIEL| AN =1t
GHEZE 1x10° cells/mL7} S =5 34 81e] 24 well
platedl] 53+ t}8& 37°C, 5% COz incubatoroll A 24 A 7F
Hjste] 5% cFBS, 5% cFBS+ bisphenol A or dioxin, 5%
cFBS+ bisphenol A %+ dioxin+ 9}5\‘2 =¥ AHr)s)
I 48A17F FRF wkEAIZIT WS R § 12% TCAS ¥
4°Col A MEE AAZ]AL wellS Mﬁ& % 0.4% SRB
LA Hrlste] G} G F8 F 1% acetic acid
2 AMZA3a 10 mM Tris buffers 7‘47}0}04 SRBE 4%t}
AeAS 96 welldl %7 microplate reader(Titertek
Multiscan Plus)& AF&-3lo] 540 nmollA S35 5AH38}

SAX=

AHATNE 3 T gg H @ RTEHAZ A
ow, Z ATS tix o] gk MESE YE AT &4
T kel SAA Freol el uig HF2 Student's testE
AABE] fro]Ad o F-E |AIATHX0.05, TK0.01,

RC—-58T/h/SA#4 MIZO|A XHHY 241
MZE % AH sat

bAoA F2] A ZIE RC-58T/h/SA#4 A 3ol
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Fig. 1. Effect of cell growth inhibition in RC-58T/h/SA#4 cells
treated with methanol extract of cultivated Orostachys japonicus
(COJ) and wild Orostachys japonicus (WOIJ). Cells were meas-
ured after treatment with various concentration of WOJ and COJ
in DMEM supplemented with 10% FBS for 48 hr. Cell viability
was determined by SRB assay. Data values are expressed as
mean+SD of triplicate determinations. Significant differences
were compared with control at = P<0.001 by Student -test.
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Fig. 2. Effect of cell death in the RC-58T/h/SA#4 cells treated
with methanol extract of cultivated Orostachys japonicus (COJ)
and wild Orostachys japonicus (WOJ). Cells were measured af-
ter treatment with various concentration of WOJ and COJ in
DMEM supplemented with 10% FBS for 48 hr. Cell viability
was determined by trypan blue assay. Data values are expressed
as mean+SD of triplicate determinations. Significant differences
were compared with control at “p<0.01, " P<0.001 by Student
t-test.
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Fig. 3. Photomicrograph (X200) of RC-58T/h/SA#4 cells treated with methanol extract of cultivated Orostachys japonicus (COJ)
and wild Orostachys japonicus (WOIJ). Cells were measured after treatment with various concentration of WOJ and COJ in DMEM

supplemented with 10% FBS for 48 hr.
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Fig. 5. Nuclear fragmentation was assessed by fluorescent microscopy using bis-benzimide (Hoechst 33258) in RC-58T/h/SA#4
cells treated with methanol extract of cultivated Orostachys japonicus (COJ) and wild Orostachys japonicus (WOJ). Cells were
measured after treatment with various concentration of WOJ and COJ in DMEM supplemented with 10% FBS for 48 hr.
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Fig. 6. Effect of bisphenol A in RC-58T/h/SA#4 cells treated
with methanol extract of cultivated Orostachys japonicus (COJ)
and wild Orostachys japonicus (WOJ). RC-58T/h/SA#4 cells
were treated with 5% cFBS, 5% cFBS+bisphenol A and 5%
cFBS+bisphenol A+each concentration of WOJ and COJ for
48 hr. Cell viability was determined by SRB assay. Data values
are expressed as mean+SD of triplicate determinations. Signifi-
cant differences were compared with 5% cFBS+bisphenol A

group at "'P<0.001 by Student #-test.
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Fig. 7. Effect of dioxin in RC-58T/h/SA#4 cells treated with
methanol extract of cultivated Orostachys japonicus (COJ) and
wild Orostachys japonicus (WOJ). RC-58T/h/SA#4 cells were
treated with 5% cFBS, 5% cFBS+dioxin and 5% cFBS+diox-
inteach concentration of WOJ and COJ for 48 hr. Cell viability
was determined by SRB assay. Data values are expressed as
mean+SD of triplicate determinations. Significant differences
were compared with 5% cFBS+dioxin group at "P<0.001 by
Student #-test.
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