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,—( Abstract |

The Study of anti-cancer mechanism with Cobrotoxin
on Human prostatic cancer cell line (PC-3)

Chae Sang-jin and Song Ho-seup

Department of Acupuncture & Moxibustion, College of Oriental Medicine,
Kyung-Won University '

Objectives : The purpose of this study was to investigate the anti-caner effect of cobrotoxin on
the prostatic cancer cell line (PC-3).The goal of study is to ascertain whether cobrotoxin inhibits the
cell growth and cell cycle of PC-3, or the expression of relative genes and whether the regression of
PC-3 cell growth is due to cell death or the expression of gene related to apoptosis.

Methods : After the treatment of Pc-3 cells with cobrotoxin, we performed ¥3€v|Z, MTT
assay, Western blotting, Flow cytometry, PAGE electrophoresis and Surface plasmon resonance
analysis to identify the cell viability, cell death, apoptosis, the changes of cell cycle and the related
protein, Adk, MAP kinase.

Results : 1. Compared with normal cell, the inhibition of cell growth reduced in proportion with
the dose of cobrotoxin(0-16nM) in PC-3. '

2. Cell viabilities of 0.1, 1, 4nM cobrotoxin treatment were decreased and those of 8, l6nM were
decreased significantly.

3. S phase of cell cycle was decreased at the group of 1, 2, 4, 8 16nM cobrotoxin, but M phase
was increased at 0.1, 1, 2, 4, 8, 16nM cobrotoxin.

4, Cox~2 expression after cobrotoxin was peaked at 1Zhours and was decreased 51gmf1cant1y after
6, 12, 24 hours.
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at 2, 4, 8nM.

significantly at 2, 4, 8nM.

and increased significantly at 2, 4, 8, 16nM.

anti—cancer effects by inducing apoptosis.

5. The expression of Cdk4 was decreased dose-dependently at 1, 2, 4, 8nM cobrotoxin and was
decreased siginificantly at 4, 8nM. Cyclin D1 was decreased at 1, 2, 4, 8n1M, and Cycline E was not
changed. Cycline B was decreased at 1, 2, 4, 8nM dose~dependently and was decreased siginificanlty

6. The expression of Akt was decreased at 1, 2, 4, 8nM dose-dependently and was decreased

7. ERK was increased at 1, 2nM and decreased at 4, 8nM. p-ERK was increased at 1, 2, 4 nM,
but decreased at 8nM. JNK and p-JNK were increased at 1, 4, 8 nM. p38 was increased at 2nM.
pp38 was increased at 1InM but decreased significantly at 2, 4, 8nM.

8 The nucli of normal cells were stained round and homogenous in DAPI staining, but those of
PC-3 were stained condense and splitted. Apoptosis was increased dose-dependently at 2, 4, 8, 16nM

0. Bax wasn’t changed at 1, 2, 4, 8iM and Bcl-2 was decreased significantly at 1, 2, 4, 8oM.

Caspase 3 and 9 weren’t changed at 1, 2, 4nM but were decreased significantly at 8nVL
Conclusion : These results indicate that cobrotoxin inhibits the growth of prostate cancer cells, has

Key words : Prostatic Cancer Cell Line, Cobrotoxin.
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Cobrotoxine V. lebetina Turanica ( Russia
Academy, tashkent in Uzbekistan) [sigmaiil, 3¢
Boll A AR AR A sle] AME-EHA
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3) 7171

Liquid scintillation counter(model LS 3801,
USA), immage analyser (Mitsubushi electric
Co.,, Japan), FACS calibur flow cytometer
(Becton Dickinson, NJ), Delta Scan System
(Photon technology international; Prinston, NJ,
USA), ELISA(Sunrise, Austria), Luminometer
(LB 69P WinGlow, Germany), Spectrometry
(Spectra MAX plus, CA USA), Gel dryer
(Model 583 Gel dryer, CA  USA),
Centrifuge(HA-1000-3, KOREA), (02 incubator

(MCO-17AIC, JAPAN), flow cytometer
(CoulterAl) BIACORE 2000and CMb  sensor
chip BIACORE AB (Uppsala, Sweden)o{t}.
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1) A8 A
Cobrotoxing 3%} /552 3143t 01, 05
H10pgml FEZ Fo] ARt

2) Al=F wjek g Az §42 F4

PC-35 2x10bcells® penicillin  (100U/mb),
streptomycin =~ (100mg/mg) 2 10%  heat
inactivated FBS7} X3kgl DMEM ®ix|e] HieF
a5tk A7 90% o] iAol xpH AR
plasmidE lipofectamined ©]-&3le] A|E U=
=] ARt} Transfection® 93] DNA-
lipofectamines: FHI3FTE ol &L 2,000
complexes® T-&¥# Z9ith Dilute NF-B-luc
plasmid DNA (08g) % -gal plasmid DNA
(0.2g)2 Opti-MEMI Reduced Serum Medium
without serum {or other medium without
serum) 50ueell o] 421tk Lipofectamin 2000
AH8-A Opti-MEM I Medium (or other medium
without serum) 50ufol Lipofectamine 2,000 3uf
E 4ol A2oA WY ol DNAE AT
o}, 587 uYSI[DNA with the diluted
Lipofectamine 2,000(total volume; 100p8)] 4351
2087 AgoA WrAsle] DNA-Lipofectamine
2,000 E3AE gAdsksirh (DNA-
Lipofectamine. 2,000 complexest A-2ol4 64]
7 F% AR,

Optimem serum-free medium®.2 well S 2
Y12 DNA-Lipofectamine 2,000 complexes 100
w/wellE 2 welldl gol 7PaA EEolA
transfection A]Zth o|n] NF-B-Luciferase
reporterE HlWTo2 ARESITE 37C CO2
incubator A 24-48A1%F ¥ & transfection
A|AT). transfection 24413 ¥ 43A17F o] wli%k
3t LPS(1.0pg/md) 2 sample (inhibitors)*] 2]
Eail=g
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MTT [tetrazolium salt 3-(45-dimethyl-
thiazol-2-yl)-2,5-diphenyl-tetrazolium bromide]
e AXYE FFE ¥ HEZEZ=gld]
succinate dehydrogenasell 218 formazang
Akt o] Ede AEW 42 mEZ=
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¥ AEEES A3t WHog olgFa 9l
v} 96 well plateo] 1x10bcells/mée] AEE 1
wd IkEske] 37°C, 5% CO2 incubatoroll A 24
AZE Bt w7 welld MZE 8iA
200p0%  Wold® ¥ MTT (thiazolyl blue,
SIGMA Co.)& 20mg/mie] FE== FH|st 50
w2 Z7ysted A7 Al 4AIZE ERE WhE-E A
Atk 72k well'd AEED 220uE AL H
gAEA 30T E3 & dimethyl sulfoxide
(DMSO)E 150ul #7Fslo] microplate mixer’s
ol A 1087 & &3ste] JAHMES &Nz §
ELISA plate readeroll Al 540nm &# =% optical
density(O.D)36E SA3IATE BE Algdd=
AEZ WUdstx] e welldld g F45o)
ste]  ®AGE gg  AFEStHPropobitum
iodide staining Wl ejste] AAg

5) Apoptosis staining

AEE 60 mm dishell 20 x 105 cells/md 2
24hr 37C, 5% CO2 Hj¥7]olA wgs: AEZE
F83k0] 80rpmollA 5E7F dAEEE 45
< Wl 05~1 cm x 15 ml cone tubed] ¥
% hypotonic solution (75mM KCl) 7}3}ar #j
ZF 800rpmel Al 57 AN F dEAe
23 Glacial acetic acid : Methanol ( 1 : 3)2
2 54 343 th 1 F fixer 5 MH wolF
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EDTA (Ethylnediamineetraacetic  acid-—Sigma
E-4834) 05mM, EGTA (Ethylene glycol-bis(f
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Aero] ® PmMAe]| Lysis Buffer®} 60mM
Tris pH 6.8, 25% Glycerol, 2% SDS, 14.4mM
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TBS-T gdo2 543 3% skim milke] 1
2 FAE BFFEE o 200~1,0008] 2)2)5}e
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A2 A 241 A% A7 F, TBS-T €9
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AlZitk o]7)o] oFael A Pl (propidium iodide)
gHo] 5 ug/ml ©] HA Fo L& Adsia 3
TCAA 3A1ZF Ax wbgAlA FA% F flow
cytometer (CoulterAhE ©]83slo] AEF7|E
3 A

8) &4 A=

EE APghe JugEFHAE 19, 5
AstA $A2 sigma state program (SPSS,
USA)E o83tk BAEH  {foide
ANOVA test ¥ tixwy Aol Hue
tukey testoll ¢Jall P<0.05%! A$S fold A
22 73
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1. PC-3 cell linedllA cobrotoxinol

olgt M= dZEe| Hat

1) Az deld 24 cr: 1w

Fig. 1.
PC-3 cells

Morphological Observation of

Compared with Normal Cell, the Inhibition of Cell
Growth reduced in Proportion with the Dose of
Cobrotoxin in PC-3 cells

Representative Photography of Three separated
Experiments with Duplicates
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2) A= A= 34 (Cell viability assay)
(1) MTT assay

Cell Viability in PC-3 cell line
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Fig. 2. Cell viability of prostate PC-3
cells after treatment with cobrotoxin.

Values are meantSD of three experiment
with triplicates.
*! significantly different from control.

2. PC 3-cell lineollAM cobrotoxinoil
olgt MEF7|9 Ha 3
apoptosis 2+&t

1) Flow cytometry analysis

L
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CT: 2nM
8-
'y
L /\
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'%‘.

=

CT: 16 nM

Fig. 3. Cell cycle alteration by cobrotoxin
(0-16 nM) in the PC-3 cells after 24 hr
culture.

CT 01, Ct 1, CT 2, CT 4, CT 8 and CT 16 showed
0.1, 1, 2, 4, 8 and 16nM of cobrotoxin
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Fig. 4. Time course cox—2 expression in
prostate cancer PC-3 cells

Values are mean=SD of three experiment with
triplicates.
*. significantly different from control.
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Fig. 6. Time course activation of NF-kB
in prostate cancer PC-3 cells

after treatment of 1InM cobrotoxin. Values are

mean+SD of three experiment with duplicates.
x. significantly different from control.

4. PC 3—cell linedl A cobrotoxindl 2|
St MZF7] 22 MAP kinase2l
(=]

obrotoxine] ¥ ol W& A 7|
el MAP kinase®] W&ol v 2] +&

() ERK, JNK, p38el w]x]&= g3
ERK o qu————l psal--"’-

J

\|l|| L”Jl |

0 8 CT(M) 8 CT(M)

1 2 4 8CTEM

Fig. 7. Effect of cobrotoxin in the
activation of MAP kinase family (ERK,
JNK p38)

Values are meantSD of two experiments with
duplicates
«P<0.05, significant different from control group

5. PC-3 cell linedlM =xof W=
cobrotoxinO| M| ZALHo|| o|X|=d &t

Apoptosis (%)

Cobrotoxin (nM))

Fig. 8 PC-3 cell death after
treatment of cobrotoxin (0-16nM) with
DAPI staining. Values are mean+SD
of three experiment with triplicares

x2 significantly different from control.
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Fig. 9. Effect of cobrotoxin on the
expression of apoptotic cell death related
genes) in prostate PC-3 cells (A, Bax B,
Bel-2

a
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Values are mean+SD of three experiment with
duplicates
x. significantly different from control.

8
LY

Relative density (%)
]

&

Retative density (%)

BCT(nM) 4 scr(nM)

Fig. 10. Effect of cobrotoxin on the

expression of apoptotic cell death related

genes in prostate PC-3 cells (A, caspase-3;

B, caspase-9). Values are meanzSD of
three experiment with duplicates

x significantly different from control.
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(phosphorylated) #HEIQl pERK, pJNK, p-p33
E9] &S western blot A1#1E E3te] #&3}
Ak B AgelE ppRE AL YA &
WA s} Oioix]g}, p-p3Bell A= 2 M-
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mitochondria®] cytochrom CE W&EA|A A EA}
W AzdY @A F Bax HIVAQL caspase
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