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nitroprusside(SNP), hydrogen peroxide(Hz02)-induced expression inducilble nitric oxide synthetase(iNOS), tumor necrosis factor-a(TNF-a)
and nuclear factor kappa B(NF-kB) in RAW 264.7 cells, a murine macrophage cell line.

expressions of expression NF-kB was assayed by EMSA method.

iNOS and the 1 yg/mg of bee venom on H20z-induced expression of iNOS compared with control were inhibited significantly.
respectively. The 0.5 ug/mg of bee venom increased significantly SNP-induced expression of TNF-a compared with control.
and the 0.5, 5 g/mg of bee venom on H2Or-induced expression of NF-KB were inhibited significantly compared with control, respectively.
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The Effects of Bee Venom on iNOS, TNF-a and NF-kB in RAW 264.7 Cells
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Objective : The purpose of this study was to investigate the effects of Bee Venom on the lipopolysaccharide(LPS), sodium

Method : The expressions of expression iNOS and TNF-a were determined by western blotting with corresponding antibodies. The

Results :
1. The 0.5, 1 and Sug/mg of bee venom on LPS-induced expression of iNOS, the 5 g/mg of bee venom on SNP-induced expression of

2. The 0.5, 1 and 5 ug/mg of bee venom inhibited significantly LPS and H2Oz-induced expression of TNF-a compared with control,

3.The 5 ug/mg of bee venom on LPS-induced expression of NF-kB, the 0.5 ug/mg of bee venom on SNP-induced expression of NF-kB
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Table 1. The Effects of Bee Venom on the LPS induced

iNOS Expression
Group (sg/ul) Relative Density
(% of Control)
Normal 7.00+4.42
Control 100.25+10.28
Bee Venom 5 50.50+8.56*
LPS 1.0 + Bee Venom 0.5 33.751+13.66*
LPS 1.0 + Bee Venom 1.0 46.75+10.03*
LPS 1.0 + Bee Venom 5.0 9.2547.82*

RAW 264.7 cell were cultured as described in the method and
materials. Normal was not treated and control was treated with 1.0
ug/ml LPS. The values are the mean+ standard deviation of four
experiments. *: P<0.05 Statistical significance compared with
control.
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Fig. 2. The Effects of Bee Venom on LPS-induced
Expression of iNOS 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

BT o) RAW 2647 A1Z 2] iNOS, TNF-a ¥ NF-kBo] s}l B8

Table 3. The Effects of Bee Venom on the Hz02 induced

iNOS Expression INOS Expression
Group (ug/ul ) Relative Density Group (vg/ul) Relative Density
(% of Control) (% of Control)
Normal 14.00+4.06 Normal 10.00+2.92
Control 50.75+1242 Control 70.25+9.15
Bee Venom § 99.75+7.98 Bee Venom 5 | 87.25+7.50
SNP 200 M+ Bee Venom 0.5 37.001+6.60 H20:2 50 M + Bee Venom 0.5 100.00+7.91
SNP 200 M + Bee Venom 1.0 40.25+4.82 H20250 pM + Bee Venom 1.0 40.251-4.82*
SNP 200 ¢M + Bee Venom 5.0 13.50+8.90* Hz02 50 #M + Bee Venom 5.0 585043034

RAW 264.7 cellwere cultured as described in the method and
materials. Normal was not treated and control was treated with 200
#M SNP. The values are the means+ standard deviation of four
experiments. *: P<0.05 Statistical significance compared with
control.
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Normal Control 5 1 5(ug/mi)Bee venom

SNP(200.M)

Fig. 3. The Effects of Bee Venom on SNP-Induced
Expression of iINOS in Cultured RAW 264.7
Cells *:P<0.05 Statistical significance
compared with control
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th(fig. 4., Table II.).

RAW 264.7 cell were cultured as described in the method and
materials. Normal was not treated and control was treated with 50xM
H:z0:2. The values are the means + standard deviation of four
experiments. *:P<0.05 Statistical significance compared with
control. ’
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Fig. 4. The Effects of Bee Venom on H20--Induced
Expression of iNOS in Cultured RAW 264.7
Cells *:P<0.05 Statistical significance
compared with control
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Table 4. The Effects of Bee Venom on the LPS induced
TNF-a Expression

Table 5. The Effects of Bee Venom on the SNP induced

TNF-a Expression

Relative Density Relative Density
Oroup ls/al) (% of Contral) Group (z/nl) (% of Control)
Normal 572511497 Normal 27.00+11.22
Control 100.50+20.18 Control 21.25+7.19
Bee Venom 5 49.50+16.53 Bee Venom 5 63.50£8.99*
LPS 1 + Bee Venom 0.5 29.25+10.85* SNP 200 M+ Bee Venom 0.5 97.25+18.39%
LPS 1+ Bee Venom 1.0 21.50+7.09* SNP 200 M + Bee Venom 1.0 - 4025+4.82
LPS 1+ Bee Venom 5.0 15.25+7.22* SNP 200 M + Bee Venom 5.0 13.50+8.90

RAW 264.7 cell were cultured as described in the method and
materials. Normal was not treated and control was treated with S0M
H:20:. The values are the means+ standard deviation of four
experiments. *:P<0.05 Statistica! significance compared with
control.
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Fig. 5. The Effects of Bee Venom on LPS-Induced
Expression of TNF-a in Cultured RAW 264.7
Cells *:P<0.05 Statistical significance
compared with control

5. %ol SNPZ §5% TNF-« %o o]
Ae 9%

gegigiol SNPZ F5€ TNFa &4 s o
¥ BRY A3, BB S w/d $973 SNPY
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2 Ho)x grstrhfig. 6., Table V).
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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 200
#M SNP. The values are the means+ standard deviation of four
experiments. *:P<0.05 Statistical significance compared with
control.
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Fig. 6. The Effects of Bee Venom on SNP-Induced
Expression of TNF-a in Cultured RAW 264.7
Cells *:P<0.05 Statistical significance
compared with control
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Table 6. The Effects of Bee Venom on the H20:2 induced

Wsc) RAW 2647 A X8 INOS, TNF-a 2 NF-kBo| n]x|& g

Table 7. The Effects of Bee Venom on the LPS induced NF-

TNF-a Expression kB Expression

Relative Density Relative Density
Group (ug/al) (% of Control) Group (ug/dl) (% of Control)
Normal 27.00+£11.22 Normal 28.50+13.39
Control 100.50+:20.18 Control 103.50£11.61
Bee Venom 5 21.75+£16.77* LPS 1 + Bee Venom 0.5 78.00+11.18
H:0: 50 M + Bee Venom 0.5 2225+ 17.61% LPS 1+ Bee Venom 1.0 66.00+18.26
Hz0:2 50 M + Bee Venom 1.0 29.00£12.02* LPS 1 + Bee Venom 5.0 49.00+5.00*
H202 50 M + Bee Venom 5.0 9.50+5.68*

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

experiments. *:P<0.05 Statistical significance compared with
control.
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Related density
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H202(50M)

Fig. 7. The Effects of Bee Venom on H:0=-Induced
Expression of TNF-a in Cultured RAW 264.7
Cells *: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 1 ug/nl
LPS. The values are the means+ standard deviation of four
experiments. *:P<0.05 Statistical significance compared with
control.

Related density
(% of control)

Nomal  Control 1 S(ug/ml)Bee venom

LPS(1 ugmi)

Fig. 8. The Effects of Bee Venom on LPS-Induced
Expression of NF-kB in Cultured RAW 264.7
Cells *:P<0.05 Statistical significance
compared with control
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V).
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Table 8. The Effects of Bee Venom on the SNP induced NF-

Table 9. The Effects of Bee Venom on the H20z induced NF-

kB Expression kB Expression

Relative Densi : Relative Density
Group (1g/ul) (% of Controlt)y Group (ug/nl) (% of Control)
Normal 15.00+£4.64 Normal 16.75+10.03
Control 104751242 Control 92.50+20.91
SNP 200 #4M + Bee Venom 0.5 58.75+8.61* Hz0:2 50 yM + Bee Venom 0.5 41.75+15.51*%
SNP 200 M + Bee Venom 1.0 86.00120.46 H:02 50 M + Bee Venom 1.0 61.50+£11.93
SNP 200 zM + Bee Venom 5.0 86.50+20.25 H:02 50 &M + Bee Venom 5.0 40.50+12.62*

RAW 264.7 cell were cultured as described in the method and
materials. Normal was not treated and control was treated with 200
#M SNP. The values are the means + standard deviation of four
experiments. *:P<0.05 Statistical significance compared with
control.
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Fig. 9. The Effects of Bee Venom on SNP-induced
Expression of NF-kB in Cultured RAW 264.7
Cells *: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:M
H20:2. The values are the means+ standard deviation of four
experiments. *:P<0.05 Statistical significance compared with
control.
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23
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Fig. 10. The Effects of Bee Venom on H20=-Induced
Expression of NF-kB in Cultured RAW 264.7
Cells *:P<0.05 Statistical significance
compared with control
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