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The Effects of Bee Venom on PLAz2 and Calcium Concentration in RAW 264.7 Cells
Jong-1 Yun* - Hyun-Chul Jo** - Sung-Yong Sim*** - Kee-Hyun Kim*
*Department of Acupuncture & Moxibustion, College of Oriental Medicine, Kyung-won University
**Department of Oriental Rehabilitation Medicine, College of Oriental Medicine, Kyung-won university
***Department of Oriental Medical Surgery, Ophthalmology & Otorhinolaryngology,
College of Qriental Medicine, Kyung-won University
Objective : The purpose of this study was to investigate the effect of Bee Venom on the lipopolysaccharide, sodium nitroprusside and
hydrogen peroxide induced expression phospholipase Az and calcium concentration in RAW 264.7 cells, a murine macrophage cell line.
Method : The expression of phospholipase Az was determined by western blotting with corresponding antibodies, and the generation of
intracellular calcium concentration was investigated by delta scan system in RAW 264.7 cells.
Results: .
1. Compared with control, expressions of lipopolysaccharide-induced phospholipase Az were decreased significantly by 1 ue/ul of bee
venom and decreased by 0.5, 5 ¢/l of bee venom.
2. Compared with control, expressions of sodium nitroprusside-induced phospholipase Az were decreased significantly by 5 ug/ul of bee
venom but increased by 0.5, 5 ug/ il of bee venom.
3. Compared with control, expressions of hydrogen peroxide-induced phospholipase Az were decreased significalily by 1ug/ul of bee
venom and decreased by 0.5 /4l of bee venom but increased by 5 ug/ of bee venom.
4. Compared with control, lipopolysaccharide, sodium nitroprusside and hydrogen peroxide- induced intracellular calcium concentrations
were decreased by 0.5, 1, 5 ug/ul of bee venom and by indomethacin
Key words : Bee Venom, PLAz, Calcium, RAW 264.7 cell
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ool A HsEe $9Z ) B A7
&l7] $13led RAW 264.7 cello]l lipopoly- saccharide(LPS),
sodium nitroprusside(SNP), hy- drogen peroxide(H:02)E 4
22 FEST, BEHEBS Astd KEHE
Phospholipase Az (PLA2)2] A3A13} intracellular calcium
concen- tration o] U= TS VF3}A {FAE A
g A7)0 B33 vlolt)

g8 5
1. A8
1) Al

PLA: anti-bodies (Santa Cruz Biotechnology, USA),
PGE, Dy(Cayman Chemicaljit, USA), AA(Chrono-Log
Co., USA), ’[H] AANEN Life Science Products, USA),
LPS 1 g/, SNP 200 im, H202 50 ym 5-©|t}. 7€} #Hfg
13>} westem blotting ;% 52 Q7% HEF R
E& AHskgith

2) A2

AR KPR BEEUESEE, BEIS kol 348
o A3,

3) 2171
Liquid scintillation counter(mode! LS 3801, USA), Image
analyser (Mitsubishi electric Co., Japan), FACS calibur flow

cytometer(Becton Dickinson, NJ), Delta Scan System(Photon
technology international; Prinston, NJ, USA) S-o]t}.
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2.
) AR =R

BF BHe 33 2542 5489 05,12 5w/
ol ¥EE o] BEgEe 2 AL

2) MEZF it

Murine macrophage RAW 264.7 cell& 10% FBS(fetal

_ bovine serum), 4 mM L-glutamine 3 100 yg/ul

streptomycin, penicillino] X3¢ DMEM(dulbecco's
modified eagle's medium)¥} A} 2 37°C, 5% CO:z incubatord]]
A g

o BRF

(1) 48-(Normal group)
S RAW 2647 cellol] o}% A% 314 Ltrh

(2) thZF(Control group)
23S RAW 264.7 cello] ztz} LPS 1 ug/al, SNP 200
AM 2 H0:50 ME A3tk

(3) A% F(Treatment group)

AYZ2 RAW 2647 cellol BESH 5 w/nlE A
313, LPS 1 ug/nl, SNP 200 M 2 Hz0: 50 Mo} 217+
HEA 05,15 w/m & A3

4) BEERRO| LPS, SNP2} HO0) 28] S PLA
d5i0) DiXlE HE

Westem blotting & |23} 3 VTS 43T, B
A% fime) 7S AY F RBBEHE olLatd 4
% mEE 247 23 vEsdc.

(1) A8 9]
100mn disholl 1X10622 MEE 77 24X H
scriperZ 2 FO|A HEE 2& H 800pmolA U4

2239t 9 AEAe W cold PBSE M H

g e Fol mal 50 @A 100 @ 7R lysis
buffer(tris Hel(ph 8.0) 50 mM, Nacl 150 mM, sodium azide



0.02%, SDS 0.2%, igapel 630(or NP 40) 1%, NaF 100
mM(0.5%), PMSF 1mM, sodium deoxycolate 0.5%,
aprotinin 50 g/ nl, EDTA 0.5 mM, EGTA 0.1 mM]E ¥¥
4CE AT 3NDNN A2 TG MLART. o

Wk 271 B A FU 1080k Uy o

AAT 8307F U 4C, 14000 pmo.2. 9NE3

¥ 439& Fo} bio rad protein assay Wy o g dhaz
< A8 §Fo2 Yo ArdEayn.

(2 A7Y

As % v"ral% EOHE Al¥8lx feue 74
& F dac vl de Be AL Az T3
Ak 4 Y FYslo] ARE 2 AW U3t
L7Y ¥ EHE 727 87 98 isopropanol T 4}
& YoERTh o 408 AT By AL Azs &
isopropanol g ¥W2]Z DW.E A ¥ I%Eli‘?_’r Ato] <]

2718 MpaperZ AANYA) 5 AL Az b
FER SRR FUstn Ne 2, gy AL 2
SRA RA7E Fol57] wjEo] 283 Y Zo B
At 30—‘?’~ ¥ 83 o] AzxHW Y Wy DWE
AR F few I02 29890 298 fene

chambero]] 23} 3 running buffer(10 X stock: tris base
30.3g, glycine 144g, SDS 10g)S E9ich Welle] Q= &
A718 FAZIZ AAY E protein marker(bio-rad
prestained SDS-page standards, high range 161-0309) 5-10
u, protein%o] ok 30-50 B E F= sample 10-20 4 &
AL Wb F2 voltl A FZEA ANHEE 40-
S0volt= o 308 F<F 7H5sbth Stacking gel®] A7)
7]— E4Yd 80~100 voltZ oF 2417+ 30—‘?— 7‘4_‘1:_ 2e A
& AN,

3) Aol

val} -EL7]94 nitrocellulose membrane 1%, 3M paper 24-&
THE ¥ trayol @PBS, Gtransfer buffer(tris base 3. 03g,
glycine 14.63g, methanol 200 ) © staining
solution(coomassie blue staining solution)-& )3t ok
MembraneZ vj2] &) AME¥T @o] 3M paperst A,
© membrane, O A& Y3 308 Fot F& 3 @
9] 3M paper?t gel& ®F $7]3, transfer sandwichS
Z ¥tk Chambero] sandwichE 7]$3 d4g =2
QY transfer buffer& 24, black panel-2 &3, white
paneld 4522 AT, AN 80volt 2 147+ 30
27 RO

BB o] RAW 2647 M X 9 PLA2 2 Calcium Concentrationol] 0]X|= 8448

— white panel

— pad

— 3M paper
— membrance
o — gel

— 3M paper
— pad

— black panel

Fig. I. Transfer Sandwich in Westen Blotting.

@) 2+

Zol¥ membraned TBS-T £9(0.05% tween -20, 150
mM NaCl, 10 mM tris pH8.0)2. & 4|23} & of7} 27]&
A AL TBS-T &9 £ A 5% skin milk2 <k 24|17}
T EETSIIY TBS-T S0 2 o ¥ A Fsigict

(6) AaFFA A 9} wj ok

TBST £9] £¢]4 3% skin milke] 84% URFaHA)
(COX-2 goat polyclonal IgG, santa cruz biotechnoiogy) -& 9
< TEY AYE membraneg YxpsHAo)A A7 =
Q 2 TBS-TE0 2 584 38 HH3ldrh

(6) o]z} o)A wj <k

TBS-T £9 o)A 3% skin milkel] 345 o]x}aha)
ojAetA el A 1
SER 39 43

£48 BET }PE membraned
A7+ &<t EE 5 TBS-T &907

(M @A

Developer(kodak), fixer(kodak), ECL detection
reagent(amersham pharmacia biotechnology), ECL film, poly
glove, cassette, blue tip, 1 ml pipet, ECL ¥+ tube, tissue,
clean wrap, membrane, membrane & I, timer, A7 5
< FHstY HHEY o ujg BL HY =3,
mambrane®] &71& AAs] & ¢jo] g8 F ECL &
A 1,28 1:1498Z 4o membraned] By 2
42 23 s 187 wgA o 18 F BCL &
A& FE3 AAST 2 Y 2L AUt Fime
cassetteo] €8 ¥ membrane ¥ SENA 108 AL
filme It} Developers AL W7} AW AR

151



a3 e Aed A2%

T firero] 27 §U 92 F £50) 32
Aol B,

ot

=3

rir
i
fu

® A Az

AL FAqgdow of 3087 FM3T 2Ly
(30% methanol, 10% acetic acid)© 8 £8-3] ga3}gth.
Aol B/ ZF AASL Mpaperd] AL & ¢
+ glycerol s A 9o 22 F H Uik OHP filme @
3 80°Coll A 4417 o]} A3t

9 FesxA 33

A filmo) 78 A8ty 28hs T Al(densitometer)
g o]&3lo} Y B (relative density)S ZHZ} £4 ]
&

5) $#%E4i#0| Calcium Concentration0f] 0fXf& st

Raw 2647 cell2 fura-2AMS dyeZ o] &3l ZA3}
Atk 24z} inhibitor® fura-2AM H g Aje]] o] ol
Zt}. o] A3+ Delat Scan Systeme A3l o™ of
71715 340nm¢} 380nmell A FA3te o] F74A] value
9] ¥]&, & Ratio=[F340/F380)2 AFAIAE Jehin
ojuf], 340nm¥ fura-2AM3} calcium®] binding® 29
valueo]®] 380nm fura-2AM2+9} valueE el th

6) SH X2

o

< AYYL YFFLIFUAR R, FATE
2 sigma state(SPSS, USA) program$ o] &3¢tk
AR 44 ANOVA test & U273 AF 79
¥ = bonferroni t-testo] 23] P {0053 7H$E #9
g Aoz 7k

o M
L2

M. i &

1. B##iEol LPSZ # 5% PLA: el v|x
v 2%

BRgol AAARS FANTE R PLA Y

of WAe ¥ VAT FFHLPS 1 g/ul o] ASel
thel SEEERA Sue/nl N2 R PLA2 + B3GR 05,1,

152

5 ug/nl Ae)2oA Wz wla PLA: WdEol BF
ZAs U, B 1 w/n AJTAA Fo5HA
(P<0.05) 7+ 518 thFig. 2, Tab. I).

Tabie 1. Relative Density of PLA2 Expression in LPS with

Bee Venom Group

Group (ug/dl) Density(%)of PLA2
Normal 22.50+10.06
Control 106.75+16.38
Bee Venom 5 5150+19.27
LPS 1 + Bee Venom 0.5 ~ 61.50x1141
LPS 1 + Bee Venom 1 48.25+10.21%
LPS 1 + Bee Venom 5 99.00+22.64

RAW 264.7 cells were cultured as described in the method and
materials. Normal was not treated, Control was treated with 1(ug/
1) LPS. The values are the means +S.D. of three experiments with
triplicate of each experiments. ¥P<0.05 Statistical Significance
Compared with Control
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80 |-
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40t
20 |zl

Related density
(% of control)

0 S N W2 U A2 3
Control  LPS 5 0.
(1ug/ml)

1 51/ ml )bee venom

LPS(1g/ml) |

Fig. 2. The Effect of Each Bee Venoms on LPS-
Induced Expression of PLAz in Cultured RAW
264.7 Celis. *P<0.05 Statistical Significance
Compared with Control

2. Bgigho] SNPE §-5% PLA: ¥3ld] u|X)
Q¥

BEEHIol AA RS SAANTE BEXSY PLA 28
o ulXe 9% FFS A, SNP200MY AT
el B S we/nl X SNP+EEEEM 05, 1
w/nl AZAA o] vjs) PLA: B3 o] S8k
T, SNP+#EHEHH Swg/ul AZZAME F35A
(P<0.05) 2423+ thFig. 3, Tab. 1)



Table 2. Relative Density of PLA2 Expression in SNP with

384 o] RAW 2647 M¥ 9] PLA: ¥ Calcium Concentration®} o)X= gt

Table 3. Relative Density of PLA2 Expression in H20z with

BV Group BV Group
Group (/i) Density(%)of PLA2 Group (ug/dl) Density(%)of PLA2
Normal 22.501:10.06 Normal 22.50+10.06
Control 93.50+12.34 Control 104.75+12.21
Bee Venom 5 1047541308 Bee Venom 5 55.50+19.78*
SNP 200uM + Bee Venom 0.5 112.75+16.62 Hz02 50 uM+ Bee Venom 0.5 73.00+11.34
SNP 200uM + Bee Venom 1 110.25+24.49 Hz02 50 uM+ Bee Venom 1 54.00+13.38*
SNP 200uM + Bee Venom 5 52.50+12.30* H202 50 uM+ Bee Venom 5 105.00+24.77

RAW 264.7 cells were cultured as described in the method and
materials. Normal was not treated and control was treated with
200uM SNP. The values are the means+S.D. of three experiments
with triplicate of each experiments. *P<0.05 Statistical Significance
Compared with Control

160
140 +
120 |-
100
80 -

Related denslty
(% of control)

40
20 | i

P sy o SR
Control SNP 5 0.5 1 5(1g/m )bee venom

{200uM)
SNP(2004M)

Fig. 3. The Effect of Each Bee Venoms on SNP-
induced Expression of PLAz in Cultured RAW
264.7 Cells. *P<0.05 Statistical Significance
Compared with Control

3. BEHRC) H0:2 §5% PLA2 Wi njX|
. o(—_)] ]:

rf

Y gEg o) AA B3E éﬁ*l 71¢ B#Q PLA:EE
o vAe FTE FAT A3, H0: 50Me] ATl o
3 MBI 5ug/ml Mol s dZzFd vls] PLA2
WHo] Fo5AI(P<0.05) 743t H0:9) sl
0.5 we/m A ZolAE thZ o vls] PLA: ©&o) 7+
42893, H:0:9 BEHEE lw/u JIZNe gz
o] v)s] PLA: ¥do] F9]31A(P<0.05) 7439,
H:0:9} M3EEE Swe/nl A 2AME 2o} b3
PLA: W3 o] Z7131 Tt (Fig. 4, Tab. IN).

RAW 264.7 cells were cultured as described in the method and
materials. Normal was not treated and control was treated with 50
uM Hz0:z. The values are the means+S.D. of three experiments
with triplicate of each experiments. ¥*P<0.05 Statistical Significance
Compared with Control.

Related denslty
(% of control)

Control HzOz 5 [1X5) 1 5(ug/ml )bee venom

(50uM) H202(50uM)

Fig. 4. The Effect of Each Bee Venoms on Hz02-
Induced Expression of PLA2 in Cultured RAW
264.7 Cells. "P<0.05 Statistical Significance
Compared with Control.

4. BgEghTro]l LPS %64 Calcium Concen-
trationol] n]2]& <3

weEgiR o) AA 3AE SN BRI PLA: A4
9] vj7} 49 Calcium Concentrationd] o)X= Q¢S
A2 A5, LIPS Aol tis) LPS+#EEN 05,1,5

pe/ml A2} L LPS+ Indomethacin A} 2] Zo|A] 25 of
Z3o) 9l calcium concentration®} 7}A8} % th(Fig. 5,
Tab. IV).
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Table 4. Calcium concentration on LPS-induced Raw Cell
with Bee Venom and Indomethacin

Table 5. Calcium concentration on H20z-induced Raw Cell
with Bee Venom and Indomethacin

Group (/) Cal@lm Group (ug/ul) Calcu.nn
Concentration(nM) Concentration(nM)

Normal 147.34+13.96 Normal 12257+14.73
Control 292.98+38.49 Control 215.01+22.36
LPS 1 + Bee Venom 0.5 282.174 4.55 H:0:2 50uM+ Bee Venom 0.5 20748+ 291
LPS 1 + Bee Venom 1 220574 5.73 Hz02 50uM+ Bee Venom i 169.174 243
LPS 1 + Bee Venom 5 234744855 H:O:2 50uM+ Bee Venom 5 188.58 4 0.78
LPS 1 + Indomethacin 22953+ 5.72 H:z02 50uM+ Indomethacin 144651545

RAW 264.7 cells were cultured as described in the method and
materials. The values are the means+S.D. of three experiments
with triplicate of each experiments.

— Cortral {1 s/at LPS)
— + 0.5 m/at

el mfat

=~ o5 ro/at Bea verom

F340/F380

T T v T T T T J
0 100 200 300 400 500 600 700

Fig. 5. The Ratio of F340(Binding with Calcium) and
F380 on LPS-Induced Raw Cell

5. ¥egEshdkol H0: £oJA] Calcium concen-
trationol] w]X &= 33

g ol AAAANE FAXNIIE BEY PLAAA
9] vj7} 39 Calcium concentrationdl] v}X= G
F2E 25, H0:9] A3l il HO+BHEH 05,1,
5w/l AHEF 2 HOwmIndomethacin AZA TF
thZ o] H)8) calcium concentrationo] 743} THFig.
6, Tab. V).
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RAW 264.7 cells were cultured as described in the method and
materials. The values are the means+S.D. of three experiments

with triplicate of each experiments.
7
1 — Controt (S0 2MH,0,)
— + 05 s/at
L
=+ 5 x/at Bea venom

F340 / F380

Time (sec)

Fig. 6. The Ratio of F340(Binding with Calcium) and
F380 on H202-Induced Raw Cell

6. WsZsiko] SNP £o0lA] Calcium Concen-
trationel] vjx]&= gk

gagol AAAANS FANII= BRY PLA A
A9l vy} E2<! Calcium Concentrationo] v|X]&= %3k
< 3% A5, SNPY| Aol thsl SNP+#EEEH 0.5,
1,5 ue/ml AElF 2 SNP +Indomethacin 2] FolA &
= giz24) Y3l Calcium Concentrationo] 723t ch
(Fig. 7, Tab. VI).



Table 6. Calcium concentration on SNP-induced Raw Cell
with Bee Venom and Indomethacin

Group (/) Calcium
Concentration(nM)

Normal 144.66+21.67
Control 223.00+33.11
SNP 200uM+ Bee Venom 0.5 175.40+ 037
SNP 200uM+ Bee Venom 1 17649+ 3.21
SNP 200uM+ Bee Venom 5 203.61+12.57
SNP 200uM+ Indomethacin 142.95+15.51

RAW 264.7 cells were cultured as described in the method and
materials. The values are the means+ S.D. of three experiments
with triplicate of each experiments.

~— Control (200 M SNP}
Q5 mfet i

< s Lug/ut
—— + Sag/at Bee venom

F340/ F380

Fig. 7. The Ratio of F340(Binding with Calcium) and
F380 on SNP-Induced Raw Cell
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RO R R4E F ffECl B if_th"_ 423 PGt
AR S HEES LPS, SNP H:0: £ TE 39 9
& interleukin-1(IL-1), tumor necrosis factor(TNF),
interleukin-6(IL-6) 222 UZA cytokineo] Fu)5w
PLA7} 84315]7 PLA: o8] M 22te] phospholipid
oA AAZF HIHI MEY AAE COXol ¢ PGE
fikiails o

PLAE Mo EA3h= phospholipid®] sn-2 acyl ester
A3 715Ealst] free fatty acide} lysophospholipid 2

BEEHO] RAW 2647 X9 PLA2 ¥ Calcium Concentration®] u}xl= #/48

AR BE BT,

Lysophospholipidoll = platelet-activating factor (PAF))
RUEE HrHEolm, free fatty acid oY AAE AIE o)A
COX$} lipooxygenase(LOX)9 2#4& wo} PG,
thromboxane, leukotrience © 2 WIS =d] ]SS HigH,
fU/MR B, Ko T, &% fBR 5& s oY
& Ag 7jdd] 4.

A 9] LPS, SNP, H:0: 5 H5HEEE2 A2
o) Gproeing AF3] PLA FEE Z7HT

PLA:E= single copy geneo] 3. protein kinase C, GTPase
activating protein, phospholipase C9} v}27}2| 2 calcium-
dependent lipid binding®] 4§ 7}1x 37 o). cPLAE=
sn-2 positiono]] A} arachidonic acidg E°)3}A] 7HrE-3)
&8 2 signal transductiono] sty iy Azt
Shek>

371 29 PLAE T Cax 8 At 959
249 NF-#BE #33}l9 iNOS, Cox-2, TNF-¢&
F7MA 45 FLds] gope

¥ego] PLA29} Cat ] 358 ZANA 952
3 A4S =A3eHE o 2

Aol 8

)

LPS, SNP, H:O.

X
NF-KB l -

l AERY
! iNOS, Cox-2, TNF-a

Fig. 8. The Pathway of Inflammation related with
PLA: and Caz+ and Bee Venom
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o2 239 @ ARH A 4F F5EE T
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Yo WRe W, F T AN RS I, %
A, HIERRS Rl oY U, IR, HU,
U, IR MRS ERS YER L ok

®E E4E enzymes, peptides, non peptide
componentsZ FA Elo} It o] Z enzymes®] FL&
A B2 PLA:9} hyaluronidase 5] $13, peptidest 4%
il o 50%E FAY o™ melittin, apamin,
MCD peptide £¢] 1=, I 2 melittin® #59) FA
o2 A, B iR fEMO Atk Apamin3}
MCD peptide= Sf&HaES S7H71 §U8, & R
€ YehiY, \giEke] &S ISy, mige B
1tE A3slst= &5ol Ut} Non peptide components:
histamine, dopamine, noradrenaline $2. 2 FAl&lo] it}
43415)

T BERS o)L ANE ALEA HEIE R,
FriEol: REn&Me] fradte]l HY Hth

AP A+EAN BEEKS WiRsEo 33 A
F7F BAEQY, AR BERS, BE 8%
BREN R, BET R tEHCHNE, Tl s BIERR MEVRNRG
m ol PAE G0l BIHJYO, BEFHA o)
&8 F95 &9 71Add g A7 5T 4
Zojct. '
oo A= BEEM S 4% 2 544 dis) d7
8l7] 93l RAW 264.7 cellol] LPS, SNP, O:2 g=&
FE3, BEEHE S Aelstd RIEHRIES PLAS]
&7} intracellular calcium concentration®)] vjA]= Q¢S
FAs g5 22 AHE ok

wgEol AANAS SN B#Q PLAEE
o "AE G FAS A} LPSo o3 fEH
PLA:9) W& #Bgi 05,1,5 w/n o ZE AYZ
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UL, S/ d A2l M= F718dth ol LPSd] <j&]
A FEE PLA:G U¥o| B Z47d] X
3t A7k wel A 99 B9l {AKE
Ak '

BEmakaol PLAAA Folol #AS: HEQ

intracellura calcium concentrationol] v}X]= 3kS T
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g 23}, LPS, SNP, H:0:9] B& A3+ thExFol Hl
&} calcium concentratione] Z+A38tch

o402 Mol wgishiicol PLASH 22 RIE A
B AL £ B Ui oA F48 2 PLA
o] Ao 7] calcium®] concentration®] A 2
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intracellular calcium concentration®] P& G8g T2
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g ZolA gz vjs wHol AN, B
S 1 ug/nl A ZAA xR vls) o]
SatA A3, BEEK 5 w/n A TAA
2ol vls) Ldo] Frtsisich

4.1PS, H20z, SNPS] A=o]} ¢}3} intracellular calcium
concentration $5EEEE 0.5, 1,5 w/ul AT 2
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