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Induction of the Growth Inhibition and Apoptosis by
Beevenom in Human Breast Carcinoma MCF-7 Cells

Yeo Sung-won, Seo Jung-chul®, Choi Yung-hyun and Jang Kyung-jeon

College of Oriental Medicine,
Dong-Eui University, Kyung—San University"

Objective : To examine the effects of Beevenom on the cell proliferation of human breast carcinoma cell line
MCF-7, we performed various experiments such as dose—dependent effect of Beevenom on cell proliferation and
viability, morphological changes, and alterations of apoptosis/cell cycle—regulatory gene products.

Methods : Beevenom declined cell viability and proliferation of MCF-7 cells in a concentration—dependent
manner. The anti~proliferative effect by Beevenom treatment in MCF—7 cells was associated with morphological
changes such as membrane shrinking and cell rounding up.

Results : Beevenom induced apoptotic cell death in a concentration—dependent manner, which was associated
with degradation of A —catenin, an apoptotic target protein. Beevenom induced the Bax expressions, a
pro—apoptotic gene, both in protein and mRNA levels, however, the levels of Bcl~Xs1 expression, an
anti—apoptotic gene, were down—regulated in Beevenom~treated cells. Western blot analysis and RT-PCT data
revealed that the levels of cyclin B1 protein and cyclin E mRNA were reduced by Beevenom treatment in MCF-7
cells, respectively, whereas the expression of tumor suppressor p53 and cyclin dependent kinase inhibitor p21 mRNA
were markedly increased in a concentration—dependent fashion.
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therapeutic potential in human breast cancer.

Conclusions : Taken together, these findings suggest that Beevenom-~induced inhibition of human breast
cancer cell proliferation is associated with the induction of apoptotic cell death and Beevenom may have

Key words : Beevenom, apoptosis, cell viability, MCF-7, proliferation
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I. REHiE

1. A7 ZH|

Agel AHEE B=ohdd ¥ Beevenom
microchip& ©] &3 Az YAZAE U §'¢
& AFs] AFF O /S BEY AXES
Img(FEsd, F)E& BAEF 10me] F4E
100pg/me2] stock solution® A28t 0.001pg/me,
0.01ug/me, O.1pg/mb H 1pg/med] TEZ 34 g
3t

2. YMEF Y YT

Ago] AHE3 MCF-7 A F¥dAlE (human
breast carcinoma cells) & A% ¥8d74 (KRIBB,
Teajeon, Korea) oA #-Fito} ARB-81%1.0 1, Choi
g3 o] wo] Fajo] ¢AEY vl Ha) 90%2
DMEM #®}#] (Gibco BRL,Grand Island, NY, USA),
10%%} $-elo}83 (fetal bovine serum, FBS) %
1%9) penicillin ¥ streptomycin(Bio—fluids, Ro-
ckville, MD, USA) 7} X#8 43 E A3
wjoFslaith. MEE 37T, 5% COp AN uj%k
on, A w82 o 4821z} #FY
T, AESFY Fo g Fde e Had)
&t 0.05% trypsin—EDTA(Gibco BRL) & X2
o] AEE ERHAI7 o AEegS HE A
2 $A ks

3. el 2|
Beevenom?] H2|& $i8ld AXE 0.05% tryp-
sin~EDTAE o] 43l AXuj34 HE FA2H

B B4A0 o A2 e AEud HEE HA
6x10°71/mt BER BT 2443 T A
ANZ ), Beevenomd] Azl MEe] Heldr] AA
wj o} 3|3 Azl ddct.

4. Hematocytometer® O[E8 M X 4
EEB2 |3

A ZoEE 6 well plated] SIGAEE 2x10%)
/mt AEE BF3T 247 R FAFAND o
Beevenom& i o] 3|45t Az|d F w3
t} 24417 & wiR & AASLL 0.05% trypsin—ED
TA 0.5mE Hste] MELE F/A7 ¥ phosph-
ate—buffered saline(PBS) 0.5méE 7}t AXE
22 e AX 593 0.5% trypan blue (Gibco
BRL)E F3o2 4o 287 A &oith Pasteur
pippette] BAH @A}E o433l MEE hema-
tocytometerd] &7 ¥ #1434 @9EE o] 83t
200809] WiE&E FASP] FENOER A AXE
g & AXE FYsta g0l HA 4L HolQlE
AT & 23R, oo & FIE Sigma
Plot 4.0 XZ1#(SPSS Ins.)& AHEsle] £43}
sict.

5. MTT AssayE& O|8% MZ dF9
£3

A ZujFE 96 well plated] S LIHE 2x10*
Az 34 AENE 100pl/well2 FF31
24A7F <t Q3N g Beevenome Hix|el
3Asted Aeg F oejEicith 2442 ¥ A E
AAE L tetrazolium bromide salt(MTT, Signa
Chemical Co., St. Louis, MO, USA) Al2k& 0.5
mg/mé F 57 HA 3AsH] 200 WA FF8EI 34
7t ok ket wido] ' the MTT Al%ke
A A3 dimethylsulfoxide (DMSO, Sigma)&100
WA B73te] wello] A€ formazing £5F %<
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% ELISA reader (Molecular Devices, Sunnyvale,
CA, USA)Z 540nmelN EFEE SHsPF?.
E2R L 25 AW d%eH, a0 dE AUy
XF 221 Sigma Plot 4.0 Z2 1% (SPSS Ins.)
oz F3lch

6. H4xt HO|ZE O|EEF MEFE S
I‘.l-é_j‘

AEFE HED Ao HES 6X10°7H/mt 3
2 BF8 2447 F<¢ 332 o2 Bee-
venome 34 AHe]ate] 24A12F Bt e F, 9
A2} #v)7 (inverted microscope, Carl Zeiss,
Germany) & ©|€3te] 20000 W&z 4 FE9
e Peo WH3tE A2 oS Kodak A 7
8 EE o83t AR EPAT

7. SDS—polyacrylamide gel ™I|ES

Axujrg HEL Aol 6x107/m FER ¥
F3to 2447t <t A3 oS BeevenomS
AZsigict. 24A27HA] iR F, AXE PBSE
AUz 0.05% trypsin-EDTAS sl F-H
A o AARYE st AXE B9ttt ol3A B
ol Mo AFHFS lysis buffer (250mM NaCl,
25mM Tris—HCI pH 7.5, 5mM ethylenediamine-
tetraacetic acid : EDTA pH 8.0, 1% NP-40, 0.1
M phenymethylsulfonyl fluoride ; PMSF, 1 M1,
4—dithio—DL—threitol ; DTT, protease inhibitor
cocktail, DW) € #7}8le] 4TCollA 303 wH3Al
70 ¥, 13,500 rpm22 30%7 dREEste] 1 A
F9S FH3ch

%A g S5 Bio—Rad 998 A A
°F(Bio—~Rad, Hercules, CA, USA)3} 1 ARy
of met FFHOE wE thE §%2 Laemmli sam-
ple buffer ( 8 —melcaptomethanol 5%, Laemmli
sample buffer 95%, Bio—Rad)& 419|A sample
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€ WET o|FA UE samples FEOE 8%
sodium dodesy! sulfate(SDS) polyacrylamide gel
A719%22 B3l Coomassie blue F44N
(Sigma) 22 2083 FAE oHE 24894 (500me
7% ; methanol 50me, acetic acid 50m¢, DW 400
n) € ol§3lo] GAAA B by vEaYT,

8. DAPI Staining

A Xujekg 6 well platee] FHUAEE 2x10*
Wt AEE BFED 24417 B AN o
+ Beevenom AgwA el sAsto] Hedt ¥ u)
¥ttt 24X ¥ wjAE AAS T 0.05% tryp-
sin-EDTAE AHeldl] AEE F-FA17 ¥ PBSE
7bsle AXE & o2 1,000rpmoE 1083 9
AEYE 33

39 Wz MXR @7 o2 formaldehyde
solution (Sigma) #PBSE 1:9 H]-&Z 42 fixing
solutiong 500ut H7Fete] F#3] 412 F, AL
A 108 ¢ 2L oA 1,000 rpml.E 5%
 YAEEE st AFNe v vk PBS 2004t
£ Yol 83 41 F, &ol=2eA Yo Al
ERFAE 80 AEE HA=Y th 900rpmel
A 587} cytospindlith. Cytospine] £ ¥ PBS
£ 2~33 A¥stz PBS/} w27 Aej 0.2%9
Triton X—100(Amresco, Solon, Ohio, USA)& &
A=l F oA 10%1t F3Ath thA] PBSE 2~
33] Al33tx PBSE AME-3H] 2500 ¢ 12 3)A€ 4,
6-diamidino~2-phenylindole (DAPI, Sigma) & &
go|E FetA 9ol A Hoj= ohg WS A
gt 1583t Ad2ella AR,

PBSZ DAPI solution® %3] AU FH+
2 A AAHFE oF 100% ethanolg ©]83}o]
gi3e AR &gl FEkA 99l mounting
solution e & & thy Y ®v|F (Carl Zeiss) &
o] &3}o] 40019 W& & FEo wE 89 e
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9. RT—PCR(reverse transcription—po-
lymerase chain reaction)& O|&% RNA
2Eo| 4

4% 9 Beevenom®] S0 WA oA 244171
ol ztgt YA X E PBSE 4ojulT 0.05% trypsin
—EDTAE AHgd FHA7 thd1,000rpmo 2
1083 9AREE o] 4FAe vegn AEW
Eokth. 2442t & MIXE Disposable cell lifter
(Fisher scientific) 2 5914 50ml tubed] &7 ¥
1,000 rpmelA 5% &< 4AFEE gtk

Pellete] PBSE #7}3le] dgd oS 1,000rpm
oA 587 44%E2E & F pellete] RNAzol B
IndE 371sto] oFetA #ES 3t e—tubed &7
A 4TAXM 1AIZE B4 AXEE 3lA AT 7]
chloroform 20048 Y1 invertingg WHE3lo
T2A 4L thE 4TCdAM 58 Fe WAAY L
14,000 rpmelA 158 &< dAEH@UTC)8] F
A o] A AHE 400t H3 F FF2) isopropanol
£ Y1 invertings ¥HE3Y T2A A& kg 4T
oA 158 Ft WAAF)Z 14,000rpmelA 158
U AAEAATC)3H] DL pellet (RNA)] 75%
ethanol(25% DEPC treated water, Nalgene) 500
wE ¥ol 15,000g°04 15% F<t 4488 4TC) 3}
ethanol& ¢+33%] &3 %o DEPC water 501
golA RNAE £33t A260nmelN E3EE
Z73slo] RNA §%E Adsisich

#2|3 RNA oligo dT primer % DEPC water
£ Y1 65TlN 108 F ¥HEAID F A4
3% F¢ WA o2 10x buffer, 10mM dNTP,
RNasin, AMV Reverse transcriptase, 50mM Mg
Cl; ¥ DEPC treated water® Y1 42ColA 14]
7t F< HE3AIAA RT productE THETHERS o)

1/ T

Had Ztzte] Alok2 Table 1 &%), TWEA RT
product (template cDNA)el 2.5mM dNTP, 10x
buffer, DEPC water, premixed primer (GenoTe-
ch, Korea) ¥ Taq DNA polymerase® 21 po-
lymerase chain reaction(PCR) & 3ttt (8-g-of
Q¢ Z7ke] A%k AHS 9 PCRY 22 Table 2
9 3 #%). & One-step RT-PCR PreMix(iNt
RON Biotechnology, Korea) & AM3to] 2@
£ 7 $ol= ¥¥ RNAYl iNtRON ONE-STEP
RT-PCR PreMix, premixed primer ¥ DEPC
treated water® ‘¥3 RT-PCRE #}33ich(utg]
2o ¢ 474 Aok A3 A 2 RT-PCRY

Table 1. Reaction components of RT

Separated RNA 2 ug (xuub)
Oligo dT primer 218
DEPC treated water 8ul~xul
Total 104
65T, 10 min reaction
10x buffer 5ub
10mM dNTP 5l
RNasin 1l
AMYV Reverse transcriptase 1l
50 mM MgCl, 5 1l
DEPC treated water 23wl
Total 50

42C, 1h reaction (RT product)

Table 2. Reaction components of PCR

Template ¢cDNA 8 ub

10x buffer 4 ul

10mM dNTP 0.25 pt

Taq DNA polymerase 0.2 ul

Premixed primer | 7}

DEPC treated water 26.55 ub
Total 40 ;4
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~Table 3. Condition of PCR

Table 5. Reaction components for RT-PCR

Temperature (C) Time No. of cycle
94 5 min 1
94 30 sec
58 30sec 50
72 30 sec
72 5 min ']
22 hold -

Z7L Table 4, 5 2 6, 7 #%). PCRE 33l &
o] DNAS] & #}137] 91319 1x TAE buffere.
2 1% agarose gel& 1 wello] 2249 primeref

333l PCR A2 DNA gel loading solution(5x,

Table 4. Components of ONE—-STEP RT-PCR
PreMix

Components of ONE-STEP RT-PCR PreMix

iNtRON ONE-STEP RT-PCR PreMix 8l

Separated RNA 2 pg (xuh)
premixed primer |7
DEPC treated water 20 —x b
Total 20 u¢
Table 6. Condition of PCR
Temperature (C) Time No. of cycle
45 30 min 1
94 15 min 1
94 S min 1
94 30 sec
58 30 sec 50
72 30 sec
72 5 min 1
22 hold -

AMV Reverse transcriptase
RT-PCR duffer (10x)
dNTPs
Taq DNA polymerase
Stabilizing buffer

QUALITY BIO-LOGICAL, INC.)& 41914 loading
& £ 100VelM A7149%F & 3 Picture works'
photo enhancer® ©] &30} Al &#4S B2,

Table 7. Gene—specific Primers for RT or One—step RT—PCR

Gene name Sequence
Cyclin A Sence 5'-TCC~AAG-AGG-ACC~AGG-AGA-ATA-TCA-3'
Antisence 5'-TCC-TCA-TGG-TAG-TCT-GGT~ACT~TCA-3'
Cycin E Sence 5'-AGT-TCT-CGG-CTC-GCT~CCA~GGA-AGA-3'
Antisence 5'-TCT-TGT-GTC-GCC-ATA-TAC~CGG-TCA-3'
3 Sence 5'-GCT-CTG-ACT-GTA-CCA-CCA-TCC~3'
P Antisence 5'—-CTC-TCG-GAA-CAT-CTC-GAA-GCG-3'
02l Sence 5'-CTC-AGA-GGA-GGC-GCC—~ATG~3'
Antisence 5'-GGG-CGG-ATT-AGG-GCT~TCC-3'
Bax Sence 5'-ATG-GAC-GGG-TCC-GGG~GAG-3'
Antisence 5'-TGG-AAG-AAG-ATG-GGC~TGA~3'
Bel—Xs Sence 5'-CAG-CTG-CAC-CTG-ACG-3'
L Antisence 5'-GCT-GGG-TAG-GTG~CAT~3'
GAPDH Sence 5'-CGG-AGT-CAA-CGG-ATT-TGG-TCG~TAT-3'
Antisence 5'-AGC-CTT-CTC-CAT-GGT-GGT-GAA~-GAC-3'
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10. Western Blot Analysis

%’ 2 Beevenome] 3|4@ vjR|elX 24A13 F
¢t 2}# HEEL PBSE Hojui 0.05% trypsin
~EDTAE Al FHA17 o d4#eE 3o
AEE B3t} o]YA Ropd Ao AGF ly-
sis buffer& 718t 4TlA 3083 &A1 &,
13,500 rpme 2 30#3t f4Ee st 1 AFAE
#Hslith .

A5 Gy FT Bio—Rad @A FF A
ok3} 1 ARGHHY ol w2l FFoR U o $%Y
Laemmli sample buffer& &3} sampled W&
et olglA wE e d¥lAE SDS—polyacry-
lamide gel& ©]§3fo] A7|YFoE Fedict
Feg @de §73 acrylamide gel? nitroce-
llulose membrane (Schleicher and Schuell, Keene,
NH, USA) 2.2 electroblotting®] 23 Mo]A|7 %,
10% skim milk& #-3 PBS-T(0.1% Tween 20
in PBS) ¢l ©70] 424 2212t A% incubation
8t} B]Eo]AQl Tl Eo ot blockings Al
3l1 PBS-TE 15¥(5¥3F 3¥) AE AHsdch

174} @4 (PBS-TZ 1:500 =+ 1:10002.8 3|
Aste] AR & Aeldte] Ad2elA] 1A2F o] B
4°ClA over nightA]7] & PBS-TZ Al¥(15%
b 19, 587 5¥)Eta AeElE 13 o] T 2
A} A (PBS-TZ 1:15002.8 3435 AHHE
AHE3H] AZolA 1417 A& HESAIZ Y OA] PB
S—TZ A3 (10%7 3, 583 3¥) 31 enhan-
ced chemiluminoesence(ECL) %% (Amersham
Life Science Corp., Arlington Heights, IL, USA)
& FEA o ¢ X-ray filmell Z3AIA
ERguaol ug e ulE EAIRP?,

1. 84 & MY
Western bolt analysisg& #18] AH$-8 FAEL
Table 8] Yeh3lon] A sAjste] ALg-st

Table 8. Antibodies Used Present Study

Antibody Origin Company

B —Catenin  rabbit polyclonal SB?gtt:cl?nr(l)llzogy

Actin rabbit polyclonal Esi?gtt:clgnr:lzogy

Bel-Xsa rabbit polyclonal lsa?:tt:dgf:ﬁ)gy
Bax rabbit polyclonal Calbiochem
Cyclin A mouse monoclonal Calbiochem

Cyclin B, mouse monoclonal lss?:tt:clgnr:lzogy
. Santa Cruz

Cdk2 rabbit polyclonal Biotechnology
. Santa Cruz

Cdk4 rabbit polyclonal Biotechnology
p53 mouse monoclonal  Calbiochem

%t ImmunoblottingS #13 23 FA2 AHEE
peroxidase—labeled donkey anti—rabbit ¥ pero
xidase—labeled sheep anti—mouse immunoglobu-
in& Amersham Life Scienceol|A F3}dc}.

I & %

1. QI FYUAMES 540 OjX|= Bee-
enom2| F&

FH]¥ Beevenom A8 AYPAE U wh A
Medt AAY 24A7 ¢ H2d F, dollE A
X9 & A4l Beevenomo| M HA 2 o
Z73 ulZ3te Fig. 1Ao] Jepgich 2442 F
A v oA A FAd MCF-7 A faetAl
X9 7o H|glod Beevenomo] §FE wjX|oA =
Beevenom 7} & d&EFoE #A3AY &
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Fig. 1. Effect of Beevenom on the cell growth and viability in MCF-7 human breast carcinoma cells.

Cells were seeded as described in Materials and Methods, and treated with various concentrations of Beevenom
for 24 h. (A) The viable cells were counted with hematocytometer. Results are expressed as percentage of the
untreated control +/~ SD obtained from three separate experiments. (B) MTT assay was performed after Vee-
venom treatment for 24 h. Results are expressed as percentage of the untreated control +/— SD obtained from

three separate experiments.

0.1pg/mt HElFe A% dizFol vk 40% ol
AxdZel JAHRH, 1ug/ml AHTANE &
oWl AEES AY #FE + Al

tH Beevenom?] HzFEo wdE AEe] A
Z8E MTT assaylo® ZAR A3 MTT assay
o 93t 7% Beevenom X FE gEHoR
AES] AEE0] FAHY 1ug/md HFY 3¢ o
Z79 35% TELE UERTKFig. 1B>.

2. BeevenomOfl 2|8 QK| FYAMEO|
HEfH 3!

Beevenom X o) & ¥ e w3 B3
£ 93t et 55 HYE BeevenomS 24A]7F
FE A F 943 dujR e ol8sd A
Beevenomo] Az|® oA wjgd ¢AXEY] &
&S #EIG

Fig. 2o & 4 1%°] Beevenom? ¥% 57}
of & MES A% Iy WHPo] AAHIEM,
AEE MelToARe olu] g Hej3 WHolg F
yhslgich & 0.001pg/mb =3+ 0.01pg/mé = 2o
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B eevenom(ugii)

Fig. 2. Morphological changes in MCF—7 hu-
man breast carcinoma cells following incubation
with Beevenom.

Exponentially growing cells were incubated with ei-
ther vehicle alone (0) or Beevenom for 24 h. Cell mor-
phology was visualized by light microscopy. Magnifica-
tion, X200.

M2 AL AMHog HEA] FEZHUAM AL
Bgo| AojAHA E7|9} ZE Yy} A& o|F
7] A&E R, TFE HEFA 0.1ug/mt B 1ug/
m M TAME B YHEEC] BF o] A4
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|
go] wjx g1z R{3k7] AFEe v FAll 22 FHEI| 3l apoptosis FEHAl SolA
Fad AEEE A ge3 HolE Fusigih #3871 dojvk= B3 A B —catening] T
o] v]x]& Beevenom?] @& Western blot an-
3. BeevenomOfl 2|8t 91X FYAMES| alysis® ZAMISITE Fig. 3BIAA™E B —catenin
Apoptosis T 9 WL Beevenom HF T/t F7HFE AL
Beevenome] H2|=A] ¥ A FUGMTY DA HAoH FIHIAE o ¥E EFHoE dW
PI staining ¥ Z23H= Fig. A A BE ¢4l 3k d4o] Uebdth. £& Beevenomo] A2 ¥ uiA|
XollA A Yelrt FR3A FFoT o] HYle oM A7 GAEY AA d¥Ae) U HHE A
U} Beevenomo|] #2l¥ GAIES A4, Ak oF 37| Hdtd 10% SDS—polacrylamide gelZ HA|
3o H|ANAQA AL Fdo) F71H Lugmt 3 DRIE AV|FFLR R #27t B gel
ATANME A BE AT 944 LS (chroma- & Coomasie blue FUAoZ Gl g9
tin condensation)®] ¢J& apoptosis7t Yol MXe] W HE vlEE A Fig. 3CHMAY HelsE
A AYHo s BAEE apoptotic body7t AATH o] Z el whet AAAQA F dNA) FHEIFS I
Beevenom®l] 9§ apoptosis® f'#& A3tz A W3} g

Beevernom { pgfmt)

B—catenin

]| -  B—catenin
f—

Beevernom (1 gg/ml]}

Coomasie blue

Fig. 3. Induction of apoptosis and degradation of B—catenin in Beevenom—treated MCF-7 cells.

(A) Induction of apoptotic cell death by Beevenom treatment in MCF—7 human breast carcinoma cells. Cells
were treated with Beevenom for 24h, and fixed and then stained with DAPI. After 10min incubation at room
temperature, the cells were washed with PBS and nuclear morphology was photographed with a fluorescence
microscope using blue filter. Magnification, X400. (B) Effect of Beevenom on the levels of £ —catenin protein
in MCF—"7cells. Cells were incubated with Beevenom for 24h, lysed and cellular proteins were separated by 6%
SDS—polyacrylamide gels and transferred onto nitrocellulose membranes. The membrane was probed with the
anti— 8 —catenin antibody. Proteins were visualized using ECL detection system. (C) Total protein patterns of
MCF—7cells after Beevenom treatment. Cells were treated with various concentrations of Beevenom and the
whole—cell Iysats were prepared after 24h. Proteins were separated on 10% SDS—polyacrylamide gel and visualized
by coomasie blue staining.
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4. BeevenomOi| 2|8t Q1M FERM Z0|
A Baxo| U@ FIt

Beevenom®| 2}% apoptosisoll #odk= A=
o] g2 93te] apoptosis FBAEEL MR E o
EAQ FAA AHEQ) Bel-2/Bax familyd #8-&
ZAbebgh WA Western blot analysis<Fig. 4A>
of ot SR WA Bel-Xsnd A% Bee-
venom Hle] &3t} & W3IE HolA] Yot
RT-PCR #4<Fig. 4B>°] 2|3 mRNA ¥& +&
& Beevenom HEl¥E oEACZE FAarHTY

Beevenom (pg/mi)
A r 1
0 6001001 01 1
Bd-Xa
Bax
actin
Beevenom (ug/mi)
B r 1
0 0001001 0.1 1
——— - — R
EXEEERRR - -
— eseon

Fig. 4. Inhibition of Bcl—XS/L and induction of
Bax expression by Beevenom in MCF-7 human
breast carcinoma cells.

(A) Cells were incubated with Beevenom for 24h,
lysed and cellular proteins were separated by 12% SDS
—polyacrylamide gels and transferred onto nitrocel-
lulose membranes. The membranes were probed with
the anti—Bcl-XS/L.and anti—Bax antibodies. Proteins
were visualized using ECL detection system. Actin was
used as a loading control. (B) Cells were incubated with
Beevenom for 24h and total RNAs were isolated and
RT-PCR was performed using Bcl-XS/L and Bax pri-
mers described in Materilas and Methods. Glyceralde-
hyde—3—phosphate dehydrogenase(GAPDH) was used
as a house—keeping control gene.
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Bax?] 79+ Beevenom Ao 9t mRNA ¥
Gy £2 Do ¥ gEH 0T FIEh

5. Q1M fYUAMES MEFI| XTHQI
Xtoll ojX|= Beevenom HE

Beevenom®] Azl & FEAAEY FAA
2 apoptosis®} FHE AEFI] ZAQIAe] Wy
H3E ZAF3}o] Beevenomel 93 YAX F219
A7 AEHI] A3t Beevenomel &% #4
GAEY AEF7] 2A BAE R FAAE

A Beevenom (yg/mi)
1 1
o 0.001 0.01

Cyclin A
Cydin B1
Cdk2
Cdk4
ph3

Cydin A

CxlinE

Fig. 5. Effect of Beevenom on the levels of re-
gulatory gene products cell cycle in MCF—7 hu-
man breast carcinoma cells.

(A) Cells were incubated with various concentrations
of Beevenom for 24h, lysed and cellular proteins were
separated by 10% SDS—polyacrylamide gels and trans-
ferred onto nitrocellulose membranes. The membranes
were probed with the anti—cyclin A, cyclin B1, —Cdk2,
Cdk4 and p53 antibodies. Proteins were visualized us-
ing ECL detection system. (B) Cells were incubated wi-
th Beevenom for 24 h and total RNAs were isolated and
RT-PCR was performed using cyclin A and cyclin E
primers described in Materials and Methods.
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0 0.001 001 0.1 1

Fig. 6. Effect of Beevenom on the levels of
rtumor suppressor p53 and Cdk inhibitor p21 m
RNA in MCF—7 human breast carcinoma cells.

Cells were incubated with Beevenom for 24h and
total RNAs were isolated and RT-PCR was performed

using cyclin A and cyclin E primers described in Ma-
terials and Methods.
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p53

-+ p21

o i A= E | E3T Fig. 549 AgeqA Y
Western blot analysis®ll4}& cyclin B19] @#o]
Beevenom HFE7 F7HETE AR A
Ho, cyclin A, Cdk2, 4 2 p539] @93 Wy
oAE 2 ¥syl Atk Ed RT-PCRe) & A}
FFolA 2AH cyclin E 29 #AL #2328 &
AN TKFig. 5B>.

Beevenom? Ao & AT F4Y
A7} Cdk inhibitor®] 2@ 3t 4a4do] A9 o
HE zARP] $13te] p53 9 p219] HAREEAA
9] W¥ & RT-PCRE ZAISIT Fig. 64 23
A3 ¥]E Western blot analysiselA % A
F42 p53 @A FHE & W3t UAMAT
p53 ¥ Cdk inhibitor p21 5 mRNA FFolA
Beevenom®] Azl 9J3je] wo] FriE Uk

V. % %

Apoptosis (programmed cell death) = o] &

A DNA &4, vlolgix 74 Foff 9@ #3
3 zAsA dojvke AR AAToI7IMolG
AoIA necrosis®h FHADF* =& apoptosis
E AARE FEdA &39 HEESY AAE 4
3 FR% Foln, A AXF7]9] olgoyt
Cdks 84)9] W3}7} apoptotic cell death?] F9<
o] & & JAepP”,

Apoptosis®} f2e] p53elut, Bel-2 9 Baxs}

< FAA7} BABThe AMdo] ¢ AHA apop-
tosis$} A@E A 7130 HI Hol #3HA R
AE=H, Becl-2& apoptosis® A3 HH, Bax
= 32d 5L 9 apoptosisE FEFTFY. T o
WAL MZ dimerg F4J8HHA cytochrome ¢

< apoptosis ] sk AXEY 2Hd
B gt

E3] DNA &4 93 p539 fr &+ p213 4
FEo] AEF7] A G17191M 8] AEFA oA #gt
oz} Bax RFAAE €471 Bel-29 2d
& AAIsIEA apoptosisel = FATHE Roz ¢
A3 QeH” 3 & caspasesdhi o] & B4R IC
E/CED-like protease family %A| apoptosis F&
o 328 4L =, |52 proenzyme
P2 EA3IT7} apoptosis FEE BT =
Az o3& 843}€ cysteine—related proteases
2 Ho A == HoE AXY EA5s g2
H3 g Fajof Fosict Ty @& 39l
apoptosist= ©JE§ FAAES] Wiy HEFY)
HEHORE Yo & Yo,

BERES FERE SR REER ded
A BAE 4F S IS UL, BER]
Fste] FlERRS HEHEY) AHREA KEAUNL
£ 2238 QA7) 2T ke Walat
HE HAAA AU fme 2FA7T AYE A
28h= 202 H2 5o e L BA Iy,

g2 o] &2 71494 20008739 o|HE HyF
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= oFdg Ao dift AFE FEAA 559
ANFY, FHEHT, g2 L 2A99® S o)
g Bt QT E§ ZRAX d§ 5428
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A iR el kg A4 MCF-7 QA fAEe)
o) v]3}e] Beevenomo] ¥¥ #jA| o4 Bee-
venom 7t Tk YEHoE A= AL ¢ F
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3 #Ee A% ot T HYZE Beevenom
S 2403 B AEYE ¥ At dujA e o] &3]
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FE 71 e AL A% e dyo] #3s

oo, AT ATFIMFH oln) A3t YA ¥
ol§ FWHIXTE ol Beevenom Aol 9§ oA
X9 B& 5Y 44 L AR B3t FuE
& 7FsAE Yuiske Roz AlgHnh ol &
A Fe3 Ay 9 23 58 A 9 AxE
Beevenom 2] W JE& 749 I YA HE
A7,

ol FEUAXE F2 9 Fej Wt BHoN
Beevenom? Agle] o3 GAX F49 gAE ¢
M X9 apoptosis 2% Ad@Ao] UL Rz 7]
th=lo] ol i 43jery FAE AA] H3e
3 r)de ol &% GAX & P U3 E BF
&tk DAPI staining 23 Fig. 3A¢l4 £ 4 gl
=0 A4 BE FAIXEAAM B2 ey} F3H3A A
402 @Mo| 3oL} Beevenomo] HEE %Al
X9 e, AdsE JEF oz n|FYH AxY
2do] F7tE] lpg/mt A FoME Aol ¢
T ARl A9 BE HEoA Hd4d $-3(chroma-



The Journal of Korean Acupuncture & Moxibustion Society Vol. 20. No. 3. June. 2003

F

tin condensation)®l 2% apoptosis7} Yol AT
oAx A¥Ho=z FAHE apoptotic body'? =
TEE F AN

T & Beevenomel] 9J3t apoptosis®] f%< A3}
gtxjog FH5l7] $I8to] apoptosis FUHA] Eo)
A E8l7h dofuke ¥3 JlAQl g —catenin
WHo] vXl= Beevenom® ¥3-g Western blot
analysis® At A% B—catening) WH L Bee-
venom M F L7t F/HESFE Zasg o Fag
A doy vk g&Eoz Y dAe By
T AU

Catenin family @92 (q, § @ 7)< ZE AX
AN wHsE XA wwA2A E-cadeherin®
Aol AL AF7)50) S8 A8L FPV?,
53] B-catenin MXU FH9] X3} cjokst B
Y Ax HAL 2E Fe3e AT {3y oA
® apoptosis ZHI} ABAE 71X YupsP A8
A% AE 39 B-catenin® 92 kDa2] ERjee
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potosis) 7} YU 62~72 kDaZ w37} Yo
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3} Zo] f-catenin L ZAZ Q% HE¥ {7
243 93 #AE Mgz § & YAKFig.
3B>.
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A S 3y wskE zA] 98k 10% SD
S—polacrylamide gel® | dwide #H7jgdFo
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4 A719%°) 9% proteomics ATE £ B}

AGE G Il S Hetsor ¥ »evt 9
£ Ro% AE¥tkFig. 30,
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catenin®] 319} A#E apoptosis® YA An
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= #8242 anti-apoptotic Y22 A apoptosis
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HA Western blot analysis<Fig. 4A>%] 2}t g
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4. Western blot analysis 3 RT-PCTe &%t
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