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—{ Abstract }

The Study of Anti—cancer Mechanism with Bee Venom
and Melittin on Human Prostatic Cancer Cell

Kim Kyung-tae and Song Ho-Sueb

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 Bee Venom and
Melittin on the prostatic cancer cell(PC-3). The goal of study is to ascertain whether Bee Venom and
Melittin 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 Bee Venom and Melittin, we performed
Fluorescence microscope, MTT assay, Western blotting, Flow cytometry, PAGE electrophoresis and
Surface plasmon resonance analysis to identify the cell viability, apoptosis and gene related to apoptosis.

Results : 1. Compared with Control cell, the inhibition of cell growth reduced in proportion with the
dose of Bee Venom or Melittin(0~10pg/ml) in PC-3. )

2. In PC-3, Cell viabilities of Bee Venom or Melittin treatment was decreased —significantly.

3. The nucli of Control cells were stained round and homogenous in DAPI staining, but those of PC-3
were stained condense and splitted,

4, In PC-3, apoptosis of Bee Venom or Melittin treatment was increased significantly.

5. Bax, Caspase-3 and PARP of Bee Venom or Melittin treatment was increased significantly and Bel-2
of Bee Venom or Melittin treatment was decreased significantly. Caspase-9 of Bee venom treatment was
increased significantly.
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Conclusion . These results indicate that Bee Venom and Melittin inhibits the growth of prostate
cancer cells, has anti-cancer effects by inducing apoptosis. We wish that the anti-cancer effects of Bee
Venom and Melittin are used to clinical caner treatment.

Key words : Bee Venom, Melittin, Human prostatic cancer cell
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1) A<k
MM E S} western blotting 8L
& AES A&

Avgol A

2) 717

Liquid scintillation counter{model LS 3801, USA),
Luminometer(LB 69P WinGlow, Germany), Immage
analyser(Mitsubishi electric Co., Japan), Gel dryer
(Model 583 Gel dryer, CA USA), Spectrometry(Spec
tra MAX plus, CA USA), ELISA(Sunrise, Austria),
Centrifuge(HA-1000-3, KOREA), C0* incubator(MC
O-17AIC, JAPAN)®lt},

2. U

1) Alg &A|

Bee Venom(BV) ¥ Melittin® 3% /42 8l
A5t 001, 0.05 0.1, 05, 1.0, 5 € 10ug/ml TEZ
o] ARt

2) x-]]EZ 3“01:

PC-38 2x10cells 2 penicillin(100U/md), streptomycin
(100mg/m¢) 2 10% heat inactivated FBS7} g%
DMEM #iXx]o wjjekslsde}. 37°C CO: incubator o

A 24-48A13F ket Al FEXE F ALEE .
3) & &/
(1) tjZ7(Control Group)
ZzTE PC-39) o}F Ax A &sioh

2)

A ¥ & (Treatment Group)
AYT

2 PC-3 BV £% melittin 001, 0.05, 0.1,
05 1,5 % 10u/ntE 27 Aestich
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4) MTT AssayE o] &3 Az A=A

MTT ltetrazolium salt 3-(4,5-dimethyl-thiazol-
2-y1)-2,5-diphenyl-tetrazoli-um bromide]= Al X
2 58 3 viEE=eo}d] succinate dehydrogenase
of 93 formazans PA3led o] B AEY
AL nEZEFotY 84, YAlE AT g4e
dguislng AT YEEE e Yoz o
£33 it %6 well plates] 1x10°cells/nte} AES
1008 =}E38}e, 37C, 5 % CO, incubatore] Al 24
ANZE T dFE AT T welld AEE #A 200
WA HolE T MTT(thiazolyl blue, SIGMA Co.)&
20mg/me) FEZ FH|ste) 50uUB Hrhete) 3A1%
oA 4AZE B WSS AR 7 welld AHE
4 220 AAn RBHAEH U @1 %
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mixer’ ol 1087 & Egste AARE &4
2 & ELISA plate reader|A 540nm &35

optical density(O.D.)#& AT 2 A8z
e AEE st &8 wellolA] 23" T3E

of theted BAS e AEFAHPropobitum iodide
staining B 9ldled AA)Eh),

5) Apoptosis staining

AEZE 60mm dishell 20x10°cells/mt Z 24hr 3
7C, 5% CO, W7lelx] wgF MELE 834
800rpmel Al 583F LAY F A5dL vgn
05~1cm x 15mf cone tubed] ¥<& ¥ hypotonic
solution(75mM KCD& 7}atx Ak 800rpmel Al 5
v 9AEY ¥ 4598 Wi Glacial acetic
acid ‘Me-thanol(1 : 3)22 F ¥ zAs} 71 =
fixer 5m¥ HolF1 oA 800rpmoll Al 587+ A4
2 ¥ Slide 9ol 200~300UAEE slide 2~370
Aol wre] HZ:AIZIG o] slide 9ol DAPI
staining solution 1540& #&sluz}ele Fid o
o= 3 cover glassE A Y} 2087+ oA
=EAZ § YFAvF o2 FEd

6) Bee Venom & Melittine] A=A}
9 AZF7] el ubgof| w2 o3k
Western blotting & o] &3t s ATE EM35
T, 84T fime) YL HE ¥
L3l A% EEE 72tz

(1) NaEY 2 BEFEA

Aate BRY APt B scriper® NTE
Roy, EL AXE SAJD iR A 1000
mmel A AR 3o A5EE #HP H 2wl
cold

PBSZ F ¥ A#EHh 47]le] 50 mM Tris
pH 80, 150 mM NaCl, 0.02% Sodium Azide, 0.2
% SDS, PMSF (Phenylmethylsulfonnyl fluoride)
100ue/ml, Aprotinin 50u4/md, Igapel 630 (= NP-
40) 1 %, NaF 100mM, Sodium Deoxychoate 0.5 %,
EDTA(Ethylnediamineetraacetic acid--Sigma E-4884)
05 mM, EGTA [Ethylene glyocol-bis(B-aminoethylether)
N,N,N' N'-tetraacetic acid-—sigma E-4378] 0.1mM
7 ZA" Lysis Bufferg 0~10wE 7ts] #
vortex3 ¥ 2A17F 9t 4ToA E3iA AT
o] U AlEE 15ml tubeol Hol 30 %
vortex 3t 4T 23000golA 147 ZoF 44
sant, ARy 3 ASdT Hadd HE:F
o] Tl Aoke Big-rad protein assay kitE A}E
o QG dildeke S T Zg
¢}, 1.46mg/m¢ bovine plasma gamma globulin stock
standardE Al Zo AMER g0 Ao
AXE G A standardE ¥]8F3 tHstandard &
244 005, 01, 02, 03, 04 £ 05mg/md). ©¥id
EFEY Fd ARE 474 10pd %6 well
microplated] ¥3l @A AHFE 15t Bio-rad
protein dye reagentZ 200® EEsI] HE B
uH2x]17] & ELISA plate readeroA 59 nmZ
BEE A3 AEFA e A3l didst
o Alge oy A g Stk

fo wy M ot
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(2) Electrophoresis ¥ transfer

Aol ¢ Gl Lysis Bufferst 60 mM Tris
pH 68 25% Glycero, 2% SDS, 144mM\ 2-
mercaptoethanol, 0.1 % Bromophenol BlueZ 24
¥ 5x sample bufferS 4191 protein ¥& ZA
% 100T heat blockel Al 58 =<t boiling 8 &, &
7t Bt i et AEE RSt Seperating
gel(129)& 4me ] polyacrylamidebis (30% @ 0.8%
w/ VS 69mie] ZF4 183 38me 15 M Tris,
pH 887 10% SDS 150 ut& £33k g AlED
d AzH 10%(w/v) ammonium persulfate 15009}
TEMED 10u% %7} £33t wE v, 7430l
AEsl ZHE AVdE FEEed £4E& o
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gel€4 PAHYT) Stacking gel5%)e  6704]
polyacrylamide:bis(30% : 08% w/v)9 22m8] 5
% 783 10mee) 15 M Tris, pH 687 10% SDS
Ope EFT g0 AFFY AZD 10% W)
ammonium persulfate 65449 TEMED 6548 %7}
E¥3 seperating gel o #o] FAH gel& ¥
A8t A719% Running buffers Tris base
30.3g, Glycine 144g, SDS 10gg 140} o 10x
stockS THETE AFE EHES 10-20u4Z loading
8ta 50~80voltZ <F 20 #3F runningdt i stacking
gele] A7E v 100~120voltE separating gel
€ & 242 AR WAL ¥ transferstet.
Transfer buffer®] A& 179 Tris base 3.03g,
Glycine 1463g, Methanol 200m{S.2 WHE0]A
Nitrocellulose membrane( Schleichet & Schuell,
045m=E A2A &volt= 1417 1087} transfer
3lA . Transfer’7}b Y gele staining solution
(Coomassie Blue staining slon) £ 2 A7t 27}
F % destaining 922 YA 3e proteind ¥
18+ 2, transfer® membraned 0.05% Tween-20,
150mM NaCl, 10mM Tris, pH 8022 zA®
TBS-T 902 washingd $ <7t 2718 AA
3ta, TBS-T £9o2 848 o 5% skim milk2
oF 2712 A% blocking® ¥ TBS-T £do2 o
2 | AHsAch

(3) Western Blotting ¥ ECL Detection

TBS-T &%z 3A3 3% skim mikel 13}
FAE ALFFEEE o 200~1,0008] FAse wE
£ blocking® membranes B7FFo] A-L&olA
27 e A ¥, TBS-T f402 1080}
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40

M #3t9t} Peroxydase7t #&5o] glen 14 &
Aot wkgstrld g 23 gAE ARFEE o
1,000~2,00080 3)A3le] 1z} &2t A3 membrane
& WA F ALA AL AR A7 L,
TBS-T €902 1083 3~58 A3 B
3 el 1] wrapg A9 ¥, membrane®] £7]
g AAT ¥ & Ao X ECL €9 I(black),
2(white)& 1 : 12 2 49 membranedl ¥8, 1
298 B33 1¥ AE ¥gAZ & ECL £9
F838 AAsL, 2 99l wrape #fith Film
cassetted] 223 membraneo] TAHE HE
A Azt filmel & oS developerd] B%tt. o
AL filmol band7} YEIUA fixer2 &4 &1
1ol A HEE EF0Fn AN 1A
Bud 528 2 7R Ao AN #

Wy O | nS o mlo
[o>

ISl
rir

>
feici)
=y
flo
o
&
)
-
El
N
e
_)rJ_n'
fu
o
R
H
ofm
2t
10k

AL sigma state program (SPSS, USA)E o}
Aok EASH 94 ANOVA test 3 thx

o M op X

PC-30ll A #2ZEg&R0| 2/8h M

1
Mol wat pa
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1) A= Fed £4

Control BV 0.1 pg/ml BV 0.5 pgiml

BV pgiml BV 5 ng/ml BV 10 pg/mi

Fig. 1. Morphological observation of PC-3 cells compared with Control cell, the inhibition of cell growth

reduced in proportion with the dose of Bee Venom in PC-3 cells
Representative photography of five separated experiments with duplicates

2) AlE AEH =H(Cell viability assay)
(1) MTT assay

Table 1. Cell viability of PC-3 cells after treatment with Bee Venom
Cell Viability (%)

Group

Ohr 24hr 48hr 72hr
Control 100+1 10041 1007 10048
BV 0.1pg/md 89+6 9148 47 79t4
BV 05ug/md 89+7 8319 7646 712
BV 1lug/mé 91£1 761 7147% 66x1*
BV 5ug/ml 92+4 64:+5+ 61£1# 55+3
BV 10ug/mé 89+7 54+2% 51+2x 48+4x

BV 0.1, BV 05 BV 1, BV 5 and BV 10 showed 0.1, 05, 1, 5, and 10 ug/m¢ of Bee Venom
Values are meanzSD of three experiment with triplicates
*: p<0.05, statistical significance compared with control
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2. PC-30IlA Melitiin HEgg:goll oIt MZ Aol s}
1) AE ey g4

Melittin 0.1 pg/mi Melittin 0.5 pg/ml

Melittin 1 pg/mi Melittin § pg/ml Melittin 10 pg/ml

Fig. 2. Morphological observation of PC-3 cells compared with Control cell, the inhibition of cell growth
reduced in proportion with the dose of Melittin in PC-3 cells
Representative photography of five separated experiments with duplicates.

2) A= AEY &4 (Cell viability assay)
(1) MTT assay

Table 2. Cell viability of PC-3 cells after treatment with Melittin
Cell Viability (%)

Group

Ohr 24hr 48hr 72hr
Control 1006 100+4 100£3 1006
Me 0.1ps/mé 9247 936 847 8128
Me 0.5pg/ml 93+1 86+1 8247 TT+6%
Me 1pg/mé 84+1 T4+4* 7016 671
Me 5ug/mé 884 6515+ 59+7* 53+4*
Me 10pg/mé 92+3 60 3% 5941 52+3x*

Me 0.1, Me 05, Me 1, Me 5 and Me 10 howed 0.1, 05, 1, 5, and 10 pzg/m{ of Melittin
Values are meantSD of three experiment with triplicates
. p<0.05, statistical significance compared with control
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3. PC-30ollM s5Z&geA&R0| ]St apoptosis ZH&EH
1) A= sed 24

Control "BV 0.1 pg/ml "BV 0.5 ug/ml

BV 5 pg/ml BV 10 pg/ml

Fig. 3. Morphological observation of PC-3 cells after treatment with Bee Venom
Representative photography of five separated experiments with duplicates

BV 1 gim

2) A= Ald <34 (Apoptosis staining)
BO -

50
a0 +
30

20

Cell death (% of controf}

con 0.01 0.05 01 0.5 1 5 10
Concentration (xg/nt)

Fig. 4. Apoptotic cell death in PC-3 cells ireated with Bee Venom
Cells were treated with various doses of Bee Venom for 24 hr

Data were expressed from two experiments with triplicates
*. p<0.05, statistical significance compared with control
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4. PC-30ll M Melittin Z&48koll 218t apoptosis Iy
1) Alx g3 24

-

Control Melittin 0.1 pg/mi " Melittin 0.5 pg/ml

Melittin 1 pg/ml Melittin 5 pg/mi

Fig. 5. Momphological observation of PC-3 cells after treatment with Melittin
Representative photography of six separated experiments with duplicates

2) A= A" <3 (Apoptosis staining)

Cell death {% of control)

con .01 0.05 0.1 0.5 1 5 10
Concentration (sg/uf)

Fig. 6. Apoptotic cell death in PC-3 cells treated with Melittin
Cells were treated with various doses of Melittin for 24 hr

Data were expressed from two experiments with triplicates
* p<0.05, statistical significance compared with control
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1) Bel-2, Bax, Caspase-9 181 Caspase-39l w]Xx o8k

*®
0
00
00
£ =
§ £
© 0 quo
: <
i ¢ 100
T 10 -
: i
= im & 20
(] 10
0 0 3
con 1 5 10 1 3 10
Concentrato il xyfnd) ooncentation(u/wl}
-
20 50
480
20 400
; £
g :
£ 150 )
. 2 =0
§1m i 0
° s
«© T 150
50 100
5%
¢

con 1 5 10 1 5 10
Concentation{.cfwf) Co ncentrationl o frd)

{Caspase-9> <{Caspase-3>

Fig. 7. Relative density of BCI-2, Bax, Caspase-9 and Caspase-3 expression in PC-3 cells treated with
Bee Venom or Melittin
Data were expressed from two experiments with triplicates

* p<0.05, statistical significance compared with control

2) PARPo mlX& o3

Relative density

con 1 5 10 1 5 10
Bee Venom Melittin

Concentration( zg9/mf)

Fig. 8. Relative density of PARP expression in PC-3 cells treated with Bee Venom or Melittin
Data were expressed from two experiments with triplicates

. p<0.05, statistical significance compared with control
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Bel-2¢ wjx& 98E AHE 2F 5 10ue/m
g A&7 Melittin 2 A2l FolA 25
Folst Za(p<005E UEE, Baxe 1, 5, 10
pg/ml WeEEEYE T Melittin 25K Aoy =5
F98 Z7HP<0.05)E YeERHAT

Caspase-9°] "lX& d&S AHE Z3 5 10
pg/ml WEER ARl BT o S7HP<0.05)
2 Yehllx, Caspase-3 1, 5, 10 ug/ml HESEHIK
I Melittin #R AgdTolN BF fdg 7t
(P<0.5)E YERATH

PARPd| m|xl= g8 A9E 43 1, 5 10 pg/
n¢ SEEEE M2l 1 ug/m Melittin EHR A
T BF Fo F7HP<0.06)E YERAUH

o] pro-apoptotic gene®l BaxT MHEEFW T
Melittin iy HTlA EF TE Yd&He=E
$o3 =712 JehHa, anti-apoptotic gened!

47



The Journal ‘of ‘Korean Acupuncture & Moxibustion Society Vol. 22. No. 6. December 2006

Bel-2%: BEEEHT Melittin ZEH A 7N 2
F % Aoz Zast Yehilen, Baxdl &
Q9 Z MEAPHe] BeIdHE Caspase-9E 5, 10
pe/ul BEFWA DTN Fd FHE U
i1, AEAPE ] wixlgt gA¢) Caspase-3& BE 5
oA {43 F7HE Yehdlo] 25 AZAPEY &
TE AASHE AoE B 4 gk EE AR AN
9o 71ZAE 43 PARP (poly(ADP-tibose)
polymerase)= BEFE ATl BF FE &
Aoz £ 718 YR, 1 pg/m Melittin
gEw A TN o8 F71E JERY BEHR
3} Melittin kol HMZAFE9 71ZA¢] PARPE
F7HA AZAMESE /& A7l AS 228
AA Tt

olAtel AE FIH R LHFEFE (pico T
nano molar TF)¢ KGRI Melittin ZEFHK ol
AEA A2y A4S JAstE, AEAES &
ste] et &t IJ\D% g + gAn AEA
2 A 7ol Jdoa ddE.

qoT WIEHWI Melittin BEéiwko] Yerle
Tk R oig AAATY Hed 2 kiAo
g A7 o ded Aoz AgHY, BEHK
7} Melittin #HHE S Hug SRS A Y4l &4
g A H718 7idgh

V. % wm

WEREGR T Melittin 225K SUEFHE Yoln
A PC-300] #AEEGIHI Melittin S48k S A
% cell viability, Cell death, apoptosis Bd f4x}
HHE BEs} oy 2 AEE Il

1. PC-3 celloll #4357 Melittin 2EHHKS 0~
10pg/mt T djzzo] Hste] 25 &3 o
EgRowg /q] E9o] Boko] A= LMY Tk

Ax F2A &% Egoz Wgien,
I'_l"—Ei &—’1‘— HZE9] 7o) dAdE &

rlr

2. ﬂ%%ﬁ?ﬁﬂr Mehttm wwk Y Te ¥ PC-
39 QX AEEL T2 AR

3. PC-3 47l oA 4A AEAMEE F=E A
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N A AAE golr7] #8] DAPI
staining & £ AXY L Mgt 1 BY
< B3 A JAA X vlste] A FEAPEO]
Yot /‘ﬂib o] FFHI, o ZZ4oE
Ud EF g F Stk

4. @%%@i?&h‘ Mehttm #ER Hede EF
PC-39] MEAIEE F7F Al A

5. Bax, Caspase-3 ¥ PARPY ##5H# Melittin
g AT 5 f98 378 Jehd
o0, Bel-2v MEEHA T Melittin ZEHHE A
gl f23 7428 Jehl Ao Caspase-9
= pEgrA T fd8 718 Yerd

o], B5 AZARE $EAT.

oA ARE FHEY AAHFE (pico EE
nano molar 53¢ ¥ Melittin £kl A
g A Fo AR dAstn, AXAPEE FE38
o g FI} EE FAE 5 At
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