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Objective : The purpose of this study was to investigate the effect of Bee Venom on the lipopolysaccharide(LPS), sodium
nitroprusside(SNP), hydrogen peroxide(H202)-induced expressions of cyclooxygenase-2(COX-2), p38, jun N-terminal Kinase(JNK) and
extra-signal response kinase(ERK) in RAW 264.7 cells, a murine macrophage cell line.

Method : The expressions of COX-2, p38, JNK and ERK were determined by western blotting with corresponding antibodies.

1. The 0.5, 1 and 5 g/ ml of bee venom inhibited significantly LPS and SNP-induced expréssion of COX-2 compared with control,

2.The 05,1 and 5 ug/ml of bee venom inhibited significantly LPS, SNP and Hz0:-induced expression of p38 compared with control,

3.The 1 and 5 g/l of bee venom inhibited significantly SNP-induced expression of INK compared with control, respectively. All of bee
venom inhibited insignificantty LPS and H20z-induced expression of JINK compared with control, respectively.

4.The 5 ug/nl of bee venom inhibited significantly SNP-induced expression of ERK, the 0.5 ug/nl of bee venom increased significantly
H202-induced expression of ERK compared with control. The 0.5, 1 and 5 1g/ml of bee venom inhibited insignificantly LPS-induced
expression of ERK compared with control, respectively.

Key words : Bee venom, COX-2, P38, ERK, JNK, RAW 264.7 cell, LPS, SNP, H202
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The 05,1 and 5 ug/ml of bee venom inhibited insignificantly H20z-induced expression of COX-2 compared with control,
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Murine macrophage RAW 264.7 M ¥+ 10% fetal bovine
serum(FBS), 4 mM L-glutamine 3} 100 units/nl 2}
streptomycin®}  penicillino] X §H dulbecco s modified
eagle’ s medium (DMEM)¥} R o} A 37°C, 5% CO:
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(1) AA}Z(Normal Group)
A2 RAW 2647 Al 2o} olF Ak &4 %2
Zolok,

(2) o] ZF(Control Group)
U2 & RAW 2647 Al ¥ 247} LPS 1 g/nl, SNP
200 M 2 H:0: 50 M2 A2 Foltk

(3) A8 Z(Treatment group)

AE P RAW264.7 M X0l IG5 1e/nl & A7)
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bufferftris HCl(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 1 mM, sodium deoxycolate 0.5%,
aprotinin 50 g/ul, EDTA 0.5 mM, EGTA 0.1 mM]& ¥
4CE A8 3AA g §2 SAA of
o w3 27] @ A 5 1080t AdA SE
AN 487 B 4T, 14000 pmog PR st
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(2 A4 F
_'9'_

AL s SRS BOHE AFsy $aBe 77
& 3 93 2T ma 2a AL Az F9s

Aok 4 ¥ FY3S AFE 2 A ATA T FUEL,
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chambero] #28}F running buffer(10 X stock: tris base
30.3g, glycine 144g, SDS 10;;)g Bt} Wello] Q& #)
A7NE FANE AAZ 3 protein marker(bio-rad
prestained SDS-page standards, high range 161- 0309) 5-10
dl, proteincko] 2k 30-50 ug A= )= sample 1020 4 &
AZst, Wy R voltdl M AREA ARHEE 40-
50 volt2 ¢ 308 ZoF 7}E381 ) Stacking gel®] A7
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Fig. I. Transfer Sandwich in Westem Blotting

SN0 RAW 2647 A X2} COX-2, P38, ERK % INKY) ulA: R4

A 79| nitrocellulose membrane 17, 3M paper 23-&
#4918 ¥ trayoll @PBS, @transfer buffer (tris base 3.03g,
glycine 14.63g, methanol 200 nl) ©Ostaining solution
(coomassie blue staining solution) & ¥ 3 th
Membrane v|2} Eo] ZM¥Y @cl 3M papers} 2,

‘®°) membrane, ©°) AL YT 0E FUA EEF O

¢} 3M papers} gel2 ®F £7)2, transfer sandwichE
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pan 1—°— Lo B9
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Aol¥ membraned TBS-T £9(0.05% tween-20, 150
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AAST TBS-T & &o|A 5% skin mikZ o 2417}
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(COX-2 goat polyclonal IgG, santa cruz biotechnology) L9
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RSy

Developer(kodak), fixer(kodak), ECL detection
reagent(amersham pharmacia biotechology), ECL film, poly
glove, cassette, blue tip, 1 ml pipet, ECL Hh-S- tube, tissue,
clean wrap, membrane, membrane ¥ ¥, timer, 7] &
¢ Zulsty APF Ao uY FE A9 ¥
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COX-2 W0l #ZEg#O0| D|XI=

gggiiol LPSE f 58 COX-2 wd njx& o
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Table 1. The Effects of Bee Venom on the LPS induced

COX-2 Expression

Group (ug/al) Relative Density (% of Control)
Normal 21.75+3.50

Control 99.754+7.04

Bee Venom § 82.75%12.74

LPS 1.0 + Bee Venom 0.5 39.75+9.01*

LPS 1.0+ Bee Venom 1.0 48.75+12.04*

LPS 1.0 + Bee Venom 5.0 1625+3.03*

RAW 264.7 cell were cultured as described in the method and
materials. Normal was not treated and control was treated with 1.0
we/ @t LPS. The values are the mean® standard deviation of four
experiments. *: P<0.05 Statistical significance compared with
cantrol.

[o-3
o

Related density
(% of control)
8 3

Normal Control 5 0.5 1
LPS(Vig/m)

5(1g/ m )Bee venom

Fig. 2. The Effects of Bee Venom on LPS-Induced
Expression of COX-2 in Cultured RAW 264.7
Cells *: P<0.05 Statistical significance
compared with control

Table 2. The Effects of Bee Venom on the SNP induced

COX-2 Expression

Group (ug/m) Relative Density (% of Control)
Normal 122545.72

Control 102.75+13.31

Bee Venom 5 36.50+17.04*

SNP 200 uM + Bee Venom 0.5 19.50 % 6.54*

SNP 200 uM + Bee Venom 1.0 10.25+7.46*

SNP 200 uM + Bee Venom 5.0 24.50+11.37*

RAW 264.7 cell were cultured as described in the method and
materials. Normal was not treated and control was treated with 200
uM SNP. The values are the mean+ standard deviation of four
experiments. *: P<0.05 Statistical significance compared with
control,
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Normal Control 5 05 1

Fig. 3. The Effects of Bee Venom on SNP-Induced
Expression of COX-2 in Cultured RAW 264.7
Cells *: P<0.05 Statistical significance
compared with control
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Table 3. The Effects of Bee Venom on the H20:z induced

COX-2 Expression
Group (ug/ml) Relative Density (% of Control)
Normal 5.00+4.42
Control 100.25+6.10
Bee Venom § 97.75+14.77
H202 50 uM + Bee Venom 0.5 133.00+19.79
H20: 50 uM + Bee Venom 1.0 87.504-12.76
H:20: 50 uM + Bee Venom 5.0 101.75 +8.87

RAW 264.7 cell were cultured as described in the method and
materials. Normal was not treated and control was treated with 50
uM H20:. The values are the mean+ standard deviation of four
experiments.

180
160
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Related density
(% of control)

Normal Control § 0.5 1 5(ug/ m)Bee venom
Hz02(50uM)

o8888

Fig. 4. The Effects of Bee Venom on HzQz-Induced

Expression of COX-2 in Cultured RAW 264.7
Cells
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Table 4. The Effects of Bee Venom on the LPS induced P38

Expression

Group (ue/nl) Relative Density (% of Control)
Normal 5001442

Control 84.00+£42.85

Bee Venom 5 35.7518.381*

LPS 1.0 + Bee Venom 0.5 8.50+£8.32%

LPS 1.0 + Bee Venom 1.0 3.25+4.55*

LPS 1.0 + Bee Venom 5.0 2.50+4.33*

RAW 264.7 cell were cultured as described in the method and
materials. Normal was not treated and control was treated with 1.0
vg/d LPS. The values are the means+ standard deviation of four
experiments. *:P<0.05 Statistical significance compared with
control.
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Related density
(% of control}
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5(ug/mi )Bee venom

Normal Control & 0.5 1
LPS(1ug/ml)

Fig. 5. The Effects of Each Bee Venom on LPS-
Induced Expression of P38 in Cultured RAW
264.7 Cells *:P<0.05 Statistical significance
compared with control
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Table 5. The Effects of Bee Venom on the SNP induced P38
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tH(fig. 7., Tab. VI.).

Table 6. The Effects of Bee Venom on the H202 induced

Expression P38 Expression

Group (1g/rl) Relative Density (% of Control) Group (ug/ml) Relative Density (% of Control)
Normal 10.50+£6.58 Normal 9.00+4.85

Control 103.75+4.44 Control 111.75+11.48

Bee Venom 5 64.251+15.66 Bee Venom 5 25.50+9.71*

SNP 200 uM + Bee Venom 0.5 14.75+9.78* H:0:2 50 uM+ Bee Venom 0.5 31.00£7.07*

SNP 200 uM + Bee Venom 1.0 13.00+8.46* Hz20: 50 M+ Bee Venom 1.0 50.75+8.95*

SNP 200 uM + Bee Venom 5.0 7.50+4.56* H202 50 uM + Bee Venom 5.0 37.254£8.04*

RAW 264.7 cell were cultured as described in the method and
materials. Normal was not treated and control was treated with 200
uM SNP. The values are the mean+ standard deviation of four
experiments. *: P<0.05 Statistical significance compared with
control.

3238383

Related density
(% of control)

Normal Conrol 5 0.5 1 5(ug/ ml)Bee venom
SNP(200 M)

Fig. 6. The Effects of Bee Venom on SNP-Induced
Expression of P38 in Cultured RAW 264.7
Celis *: P<0.05 Statistical significance
compared with control
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RAW 264.7 cell were cultured as described in the method and
materials. Normal was not treated and control was treated with 50
uM Hz0:. The values are the mean+ standard deviation of four
experiments. *: P<0.05 Statistical significance compared with
control.

Related density
{% of control)

_._._.
o8838888

Normal Contro!

0.5 1 5(uz/m )Bee venom
H202(50.M)

Fig. 7. The Effects of Bee Venom on H202- Induced
Expression of P38 in Cultured RAW 264.7
Cells *: P<0.05 Statistical significance com
pared with control
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Table 7. The Effects of Bee Venom on the LPS induced JNK

BREM) RAW 2647 A E2} COX-2 P38, ERK R INKef vjX & &
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Table 8. The Effects of Bee Venom on the SNP induced JNK

Expression Expression

Group (1g/nl) Relative Density (% of Control) Group (1g/ml) Relative Density (% of Control)
Normal 17.75+4.00 Normal 101.25+8.79

Control 101.00+9.08 Control 73.00+15.60

Bee Venom § 80.75£8.73 Bee Venom 5 51.00+9.27

LPS 1.0 + Bee Venom 0.5 87.50+6.58 SNP 200 uM + Bee Venom 0.5 39.75+18.93

LPS 1.0 + Bee Venom 1.0 96.00+10.70 SNP 200 uM + Bee Venom 1.0 16.75+12.44*

LPS 1.0 + Bee Venom 5.0 110.00+8.57 SNP 200 uM + Bee Venom 5.0 9.254£942*

RAW 264.7 cell were cultured as described in the method and
materials. Normal was not treated and control was treated with 1.0
we/mnl LPS. The values are the mean+ standard devia tion of four
experiments.

Related density
(% of control)

—L-l:
nN A X ON
00080000

Normal Control 5 0.5 1
LPS(1 g/ nl)

5(ug/ml)Bee venom

Fig. 8. The Effects of Bee Venom on LPS-Induced
Expression of JNK in Cultured RAW 264.7
Cells

RAW 264.7 cell were cultured as described in the method and
materials. Normal was not treated and control was treated with 200
uM SNP. The values are the mean+ standard deviation of four
experiments. *: P<0.05 Statistical significance compared with
control.

Related density
(% of control)

Normal Control 5 0.5 1
SNP(200uM )

5(ug/m)Bee venom

Fig. 9. The Effects of Bee Venom on SNP-Induced
Expression of JNK in Cultured RAW 264.7
Cells *: P<0.05 Statistical significance
compared with control
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Table 9. The Effects of Bee Venom on the H202 induced

4. #egEgiikol ERK W8l ulX: 9%
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(fig. 11, Tab. X ).

Table 10. The Effects of Bee Venom on the LPS induced

JNK Expression ERK Expression

Group (1g/nl) Relative Density (% of Control) Group (ug/nl) Relativc Density (% of Control)
Normal 38.00+17.01 Normal 17.75+4.09

Control 80.25+12.68 Control 11125+11.05

Bee Venom 5 80.75+8.73 Bee Venom 5 88.2541026

H20:2 50 uM + Bee Venom 0.5 102.50+15.34 LPS 1.0+ Bee Venom 0.5 96.75+12.15

H:Q: 50 uM + Bee Venom 1.0 87.25+7.33 LPS 1.0+ Bee Venom 1.0 96.00+10.70

H:O2 50 uM + Bee Venom 5.0 72.75+£23.01 LPS 1.0+ Bee Venom 5.0 96.751+9.39

RAW 264.7 were cultured as described in the method and
materials. Normal was not treated and control was treated with 50
uM H:0:. The values are the mean°2 standard deviation of four
expeniments.

Related density
{% of control)
b b sk
o8838883

5(18/ml)Bee venom

H202(50uM)

Fig. 10. The Effects of Bee Venom on Hz02- Induced

Expression of JNK in Cultured RAW 264.7
Cells
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RAW 264.7 were cultured as described in the method and
materials. Normal was not treated and control was treated with 1.0
pg/nl LPS. The values are the means+ standard devia tion of four
experiments.

Related density
(% of control)

© 3B A
IS
oB853838888

Normal Control 5 0.5 1
LPS(1.ug/m)

5(ug/ m)Bee venom

Fig. 11. The Effects of Each Bee Venom on iLPS-
Induced Expression of ERK in Cultured
RAW 264.7 Cells
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Table 11. The Effects of Bee Venom on the SNP induced

BEgH ol RAW 2647 M X9 COX-2, P38, ERK ¥ JNKo| v]X& fz8

3) H0.2 RTH ERK W5i0| BEEHE%0| 0jxls A
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S
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Table 10. The Effects of Bee Venom on the LPS induced

ERK Expression ERK Expression

Group (ug/ ) Relative Density (% of Control) Group (ug/al) Relative Density (% of Control)
Normal 18.25+9.23 Normal 18.25+9.23

Control 10050+832 Control 31.00+1437

Bee Venom 5 51.00+9.27* Bee Venom 5 51.00+9.27

SNP 200 uM + Bee Venom 0.5 84.75+11.12 H202 50uM + Bee Venom 0.5 95.50+ 18.03*

SNP 200 uM + Bee Venom 1.0 98.75+8.87 H:02 50 uM + Bee Venom 1.0 70.50+9.86

SNP 200 uM + Bee Venom 5.0 63.25+8.61* H:0: 50 uM + Bee Venom 5.0 63.25+8.61

RAW 264.7 were cultured as described in the method and
materials. Normal was not treated and control was treated with 200
uM SNP. The values are the mean+ standard deviation of four
experiments. *: P<0.05 Siatistical significance compared with
control.

Related density
(% of control)

Normal Control 5 0.5 1 5(ug/ml)Bee venom
SNP(200 uM)

Fig. 12. The Effects of Bee Venom on SNP- Induced
Expression of ERK in Cultured RAW 264.7
Cells *: P<0.05 Statistical significance com
pared with control

RAW 264.7 were cultured as described in the method and
materials. Normal was not treated and control was treated with 50
uM H20:2. The values are the mean* standard deviation of four
experiments. *: P<0.05 Statistical significance compared with

control.

Related density
(% of control)

Normal Control 5§ 0.5 1 5(ug/m)Bee venom
Hz02(50:M)

Fig. 13. The Effects of Bee Venom on H20z- Induced
Expression of ERK in Cultured RAW 264.7
Cells *: P<0.05 Statistical significance com
pared with controls
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