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The effects of Bee Venom on NO, H202 in Raw 264.7 cells and IL-1 in D10S cells

Jeong-Yeol Song™ + Seong-No Lee™ + Hyun-chul Jo* - Kee-Hyun Kim**

*Department of Oriental Rehabilitation Medicine, College of Oriental Medicine, Kyung-Won University
“*Department of Acupuncture & Moxibustion, College of Oriental Medicine, Kyung-won University

Objectives : The purpose of this study was to investigate the effects of Bee Venom on NO, H202 expression induced by
LPS in Raw 264.7 cells as a murine marcrophage cell line and on IL-1 expression induced by LPS in D10S cells.

Methods : The expression of NO was measured by MTT Assay and IL-1 by MTS Assay. The expression of H202 was
measured as ROS level within the cell using by FACS analysis. The non-toxic concentration(from 0.1 g/ nl to 5 ug/ml)
of Bee Venom was determined by MTT Assay.

Results : 1. Bee Venom inhibited the NO expression. The effective concentration of Bee Venom was 5 wg/nl after 3 hours,
land5 pg/ul after 1 day and 2 days. The all concentration of Bee Venom inhibited the NO expression after 6,
12 hours and 3 days. - '
2. Bee Venom inhibited the H202 expression in a dose-dependent manner compared to the control.
3. Bee Venom could not significantly inhibit the IL-1 expression.

Key words : Bee Venom, NO, H202, IL-1, Raw 264.7 cell, D10S cell
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YRGS B9 HilE BHS M, o %
A TEE B 2D AN EATOEN HIHHE
S} WeEo] A1 HRWHE AR nAe wm
fefE FA ol&ste] AfRMAES ZE3 T mEK
BE MAAA BEE AT dsle Eagg
dFolp,

gl MIKE H-F-FAB-HHID enzyme,
peptide, phylogically active amines, nonpeptide ¥ 433H
5oy oF 404 71X9 #4002 HEEY T i
S-S BEME o] A9 8ROl BEm
FEET okt {beH9 s my ?“’Jﬁﬂi"i
FRIE, REW KEOY RuleElX BgiRS 28
SR RBAE SR e ZA0E #HiEHT »ltf
HIZ SelA BEgigel A A3t Fus) A
H3 o] S, WD, S, KRl REY 4Es
B OBEERY %o RIHPY, JdIAgME
Habermann #*™Vel ofs| o] #iv@#y Ky 2
LHER Fol S
vedighimol it EEEKEY BIERE I & %V I
B dste, #F S FrligolT FigiA st
o I HEES #EsI9T, BRY WRE:s & 599
ol KBTS RAEM FMES LPS FR BIEiL) 1A
T BT, F %9 LPS HE BERY @mesR
S T BEEHES) Arits Moy s
o] M ARl 71dd dig Bzt kiks

_\;‘.ﬁfrﬁl‘l

o]oﬂ BIRET SEHN ol Raw 2647 %ﬂiﬂaoﬂﬂ ane

B 2 REFENETF vAE PES FBEE) 9
3t LPSO Wsegiins MEAZ BIEsled kES
FEsle HAWE NO, HoOr, IL-18 B3 vl f
BT BRE 4719 #iEste blot)

.8 &
1. #¥

1)

MTT NO assay kit (Sigma-aldrichiit. USA), COX-2,
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PLA2, iNOS anti~odies (Santa Cruz Biotechnology Inc,
USA), PGEz, PGD2 (Cayman Chemical Co. USA),
AA (Chrono-Log Co. USA), 3[H] AA (NEN Life
Science Products, Inc. USA) 5& M3, HmE
237} westemn blotting 5% 52 HEAY #HAS AE
< RSkt

2) ##
R R BE[ALEYEH(F), 8RS K
fEsto} RS

3) Has

Liquid scintillation counter (model LS 3801, USA),
Immage analyser (Mitsubushi electric Cor, Japan),
ELISA reader (Molecular Device, USA), FACS calibur
flow cytometer (Becton Dickinson, USA) Fo|t},

2. Hk

1) R fe] AR
B R BEHS 3K AWKE MEESA 0], 05, 1,
510, 25 9 50ue/ml BEZ o] FRASIHCE

2) HHAE sERE

Murine macrophage Raw 2647 #ill< 10% FBS(fetal
bovine serum), 4mM L-glutamine 3 100ug/al &
sterptomycin, penicillin®] ¥£3¥ DMEM (Dulbecco s
modified Eagle's medium) X2 37C, 5% COz2
incubatorol| A 3Z3E3} o},

3) 58

(1) #m®EE(Control group)

A NO, HeOz BIEANA raw 2647 HHIEE, IL-1
BlzENM & DI0S S FIAISt] LPSTH B sttt

(2) EEB(Treatment group)

EEBRHS Raw 2647 #iE 2 DI0S #ifge] LPSE &
P28 ¥, indomethacin =+ BRSNS BT R
Eipii=a

4) MTT Assay= BRAT Mldt B8
Raw 2647 MIEE 1X10° cells/ml o) BER 3} 96-



multiwell plate®] Z} welloll 200 % B33 247} 32
et HIE MBI 3 N2L uAZ Zoe o
& MTTE PBSOl 2mg/nl 7} S8 Ho] YRz
fRESt RS %88H S 01, 05, 1, 5, 10, 25
2 S0ug/nl WEFZ ST JME AN S 1
Y %, 7 welol MTT:REE(2mg/nl in PBS)E 50
dd RE o3, 447 o gEen A59S we
I 150 9] DMSOE ¥X F AoFo. dolgle
#ME mitochondria®] succinyl dehydrogenase®] )3
yelow-MTTE H]5+8AQ purple fomazan® 2 39
A} g, o formazan® #f2 540molA ELISA
readerE FIAS) BREES BlEstdo

ELISA readerZ #lEZ MRS 3 Aot &

fe] BE wadsy MEENY fEd e A&
< w2} viability(% control) 2 YeRAATH
viability (% control) = ddae F3 X 100

Hzze §3%

5) Nitrite Assay

M ERE Fo FESe NOT9Y WHEZA Gress
RES A BlEstdt #RH T EERD
G KREel BET KES sl AoE ¥Ed NO
T MR SERIOl A NOT 9} NO>Y Wies Eo.
MR A4S 10049} Griess R [01% N-(H-
naphthyl)ethyl_enediamine - 2HCl, 1% sulfanilamide 5%
conc, H3PO4 in H20] 1004 & 1BA3 9, 96 wel plates
oA 108 F¢ RES 23 g 540moA
microplate reader® WHEEES WEse TEIHLS
NaNO2E Bt o2 Mfgste] S ShA, 13
o 3o} QlE NOZ e Green %9 kol Fd}o
BIESHSATE BERRS 0, 3, 6, 12 B} 1, 2 3 A,
Z 7H EHEs

6) Hz0z B5E

Raw 2647 i 5 37°CollA, LPS 9 #8553 05, 1,
15 % Sug/nlE 10%-5< EES H DCFH-DA 20
mM R HO2 250 mME 77 10859 R o
FACS analysisZ #iffii ROS levelE BlE st th

7) MTS AssayE #ifl S Bl
HPV-containing cell linesS 96 well plateol] 10%/well 4

B NO, H202, IL-10] & B B HE

platinggt ¥, 24N 7+ H Bk 1,10, 50 2 100 g/
2 R IFHAE REAF)Z MTS assayE i
B HHS BlE

8) D10S Assay

DI0S IS 25%10'/well 4 platingdt 4%, 5, 10, 15,
20 % B5ug/dE FEES H 0% F<¢ incubationdt Tk
&, IL-18 2wg/nlo] HA EE3T, 48 BRIEQ
incubation 1%, MTS assay® BlE st th

9) #iat EH

BE AA7e Ha g+ EF 2 X (meantstandard
error) 2 3M L, #FHEH 547 Sigma state (SPSS,
USA) programe FIA3AT. AT FI4
ANOVA test ¥ HEH EEIHS v Y= Bonferroni
t-testel]l oJ3] P05 7ZA4-E AR ALE 753
k=g

54



ey 53832 Al5Y A2zs

m. gk &
1 839 ikt kel B HE

BE WK BRY MEEe BEs 989
MTT asayE FIF3l B&RKS ##HKE 01,
05, 1,5 10,25 R 50 /nl o] BEFZ HES 2
3 Aot QlolM, & HROMNE BHNHS WiE
ato] RSt ok (Fig. 1)

2. MTT Assayol 9§ il Hi BER

g WMinEtSs B Al MTT assays
A she] 8-S 01, 05,1, 5, 10, 25 L 50ug/ul )
BRES EHEstA, 100/ n7HAE #lEEEC]l YehdA
%S BEY 7 3ld. & BEolA= 0], 05, 1, Sug/
nl 9] HEEHS Ao th(Fig. 2)

| B Powder of Bee Venom
140 [ Solution of Bee Venom
120 - %
100 |- 2
T -
£ 80 | i
<
z 60 -
g -
a0 -
-
20 - ),,5 !
0 - L ) .
lug 50w
Bee Venom (1a/a)

Fig. 1. This figure didn’ t shows the difference between the solution of bee venom and powder of Bce Venom.

120

100

80

60

Viablity (%control)

40

20

Bee Venom

Tug Sug

Fig. 2. This figure shows the effects of bee venom on cytotoxicity by MTT assay. The non-toxic concentrations(0.1 to 5

g/ nl) of Bee Venom were used in this study
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3. BREEEHO) BRG] NO Aol nA& e

BEEHS KRS NO £iEd nAe Es ¢
olB 7] SIBNAl, KEIA REEAIZ BMUAIA HEBY 4
F, BEHEA EEl 3 Bide Suw/nloA, 6 12
B¥f, 3 Bolls 2 REBHA, 1, 2 BAE 1, Sw/d
ol A BEE] vl FEY WHE BAoh (Table
I-VI, Fig. 3-4)

Table I . Relative Density of NO after 0 hour

GROUP (/1) Density' (%)
Nitrite(0 h)
Control . : 2.74£0.16
LPS + Indomethancin 0.1 2.63+0.07
LPS + Indomethancin 1 2.87+0.29
LPS + Bee Venom 0.5 3.06%£0.25
LPS + Bee Venom 1 297+020
LPS + Bee Venom 5 2.71£0.03

HEHEMol NO, H202, IL-19] A& Rl B Bk

Table [II. Relative Density of NO after 6 hours

GROUP (1e/1i) Density (%)
Nitrite(6 h)
Control 5.21+0.10
LPS + Indomethancin (.1 4.4010.16%*+*
LPS + Indomethancin 1 4.62+0.13*
LPS + Bee Venom 0.5 4.524+0.12%*
LPS + Bee Venom 1 4.40 £ 0.06%**
LPS + Bee Venom S 4.61+0.08**

The values are the means+SE of six experiments with
four of each experiment. *P<0.05, **P<0.01,
***¥P<.001, Statistically signiﬁcanted VS control.

Table IV. Relative Density of NO after 12 hours

The values are the means+ SE of six experiments with
four of each experiment.

Table II. Relative Density of NO after 3 hours

Density (%)
GROUP (ue/ ) Nitrite(12 h)
Control 13.524+0.17
LPS + Indomethancin 0.1 10.61+0.21%**
LPS + Indomethancin 1 1045 0.17**+*
LPS + Bee Venom 0.5 12.18 +0.19%%*
LPS + Bee Venom 1 12.45+0.23**
LPS + Bee Venom 5 11.61 10.16***

GROUP (se/nl) Density (%)
. Nitrite(3 h)
Control 3.404+0.08
LPS + Indomethancin 0.1 3.184+0.03
LPS + Indomethancin 1 3.38£0.05
LPS + Bee Venom 0.5 3.29+0.07
LPS + Bee Venom 1 3.3440.09
LPS + Bee Venom 5 3.114+0.03*

The values are the means+ SE of six experiments with
four of each experiment. **P<0.01, ***P<0.001,

Statistically significanted VS control.

Table V. Relative Density of NO after 1 day

~ The values are the means-+SE of six experiments with
four of each experiment. *P<0.05, Statistically
significanted VS control.

Density (%)
GROUP (u/ul) Nitrite(1 day)
Control 29.494+0.92
LPS + Bee Venom 0.5 26.80+0.84
LPS + Bee Venom 1 25.61+0.20%
LPS + Bee Venom 5 24.84 +0.81**
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The values are the means+ SE of four experiments with Table Vf. Relative Density of NO after 3 day
four of each experiment. ¥*P<0.05, ¥*P<0.01, Statistically '

o Density (%)
significanted VS control. GROUP («&/al) Nitrite(3 day)
Control 42.094+0.50
Table VI. Relative Density of NO after 2 day LPS + Bee Venom 0.5 33.95£0.86%+
LPS + Bee Venom 1 31.434-1.78***
Density (%) LPS + Bee Venom 5 31.41+0.80***
GROUP (sl ) Nitrite(2 day)
Control 33.744+0.37
LPS + Bee Venom 0.5 31.56+0.73
LPS + Bee Venom 1 29.74 +0.93*%%
LPS + Bee Venom 5 28.36+0.53***

The values are the means £+ SE of four experiments with
four of each experiment. **P<0.01, ***P<0.001,
Statistically significanted VS control.

16 [3J controt
{3 LPS + Indo 0.1
14 F LIPS + indo Vug
F1 LPS + Bee Venom (0.5ug/mL)
12 b [3 LPS + Bee Venom (1ug/mL)
LPS + Bee Venom (5ug/mL)
10 |
T
5 8|
<
N
z 6
Fe
&
= 4

Time (hr)

Fig. 3. The effects of Bee Venom on the LPS-induced expression of NO after 0,3,6,12 hr treatment in cultured Raw
264.7 cells '
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G0l NO, Hz02, IL-19) vlA&= %ol Bd R

[J control
O LPS + Bee Venom (0.5ug/mL)
LPS + Bee Venom {1ug/mL) .
a0 - B ;S + Bee Venom (5ug/mL)
30 +
s
3
2
Z al
10 -
0

Fig. 4. The effects of Bee Venom on the LPS-induced expression of NO after 1,2,3 day Treatment in cultured Raw 264.7
cells.

| I Aen VYenoa =
. . . 1] 0, mL
_ contol 1. Bee Yenova 0.5 po/

3 2. Bee Yenos | pa/ml
N i, 0 5 pa/ml

" Mh."ﬁ“ o YT rL e Tt 3. Bee Yenoa | Jpﬂ/

4, Bee Venon D p/mb

s g 1g? 0 " nt
» rA
o .~ - 12
N o Wt wt et

¢

A

L ’

H [} .

‘ Gk A\I ,'-""i”
A

Tt

-

Fig. 5. The effects of Bee Venom on the LPS-induced expression of H202 in cultured RAW 264.7 cells. What the first
peak moves the left, and the second peak lowers means the decrease of H202.

58



i gok e8| 82 ) A5 A 2%

4. %3 RRER W5 HOe Bl

pessh o) BRRIG HeOr B nXEe HES ¥

ot 7] f8] BEMNZ BAA BRI &5 BE K
FHOZ H02 RS Hlsts WR7E At (Fig
5.)

5. MTS Assay 2 #ilf #42 BlE

RIEEAR T IL-19] vlX= HEE Gotrr] 93}

A, IL-19) $E e DI0S fRol A Mgl s
W2eat7) LIgTol $4 MTS assay2 #3850 2) #RiE
FHS DolR 7] sl 1, 10, 50 Z 100ug/nl &) BEE
o} #MLE Fof [AT vl flRdl= Hiol Weg 2
g 4 AU} (Fig. 6) :

018 =330 fiL-§ o+

S Lot .-
AT i ;
i :
) 1g el s
H
T i ——— | .
= ;
2 o i
= 18wl :
> :
< e i
o s\l l
) i

¢ 'y

coat g d g

crrsat s

HRg el 1D

Fig. 6. The effects of Bee Venom on cytotoxicity by
MTT assay. Bee venom on cytotoxicity does not effect
all the D10S cells and Hera cells,

6, YsiEo] DI0S MMM IL-10] o] A= B

ggEaiimo] DI0S Mol IL-14] vX & #Ee ¢
olB 7] YYslA, MTS asayE FISI HEHHES 5,
10, 15, 20, @ 25ug/m o} WEZ IS vl IL-19 A
B IR it

(Fig. 7)
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Fig. . The effects of Bee Venom on the LPS-induced
expression of IL-1 in cultured DI0S cells.
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BHES,  HY2 LPSE BEi4 S HBAIZY moused
RRET RS FEAZ mousedl MR i MmEkELS) &
Bk, ¥ET E B WAL ¥ 5Ye FuiEolt
BREhR BES BIFEHE itk CRP, ESR, RA factors}
BEC MR, WEENY MElks S BHEs
o] HHMS, £ FOL A BEE REME FHE
A {ImEREL, FRMERE, Hematocriti®E, ASO titerE
#Hetqith

ol HARE L BEMEICl Raw MIBNA MRS
2 REEAMRT viAE BES LB Ak
flEo A HRE st7] A, BEFH ol NOd riX=
288 MTT assay2 4, H2029] WHRE BlE,
D10S #EREolA IL-16] WX #ES MTS assay®
atrste g3 2 #HEE It
NO= Him Zdefol A INOSH <& A= COX-
2 EHE REANTIE WER MEmely Bkl 3
o] S 7IA L IL-1/TNFo s BRigol #o43
o? 349 NOE IEATAe s oA
BIIKE Mflsty A& waMpy EEs At
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AA NOE ARAIZIE BEES INOS H& BigiskolA
wol Z7tse] o,
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BRIl E S we/ml oAl 6, 12 150, 3 BolE & REBM
A 1,2 BolE 1, 5 we/mollA HEEE] B3t &
B3 MHIE B, ole ovtk NO9 WM #
AlE = COX-29} INOSS BT S Ft AL
2 Bydd

HeO2e #HE SE3Elt AA 8BRdlA R 3EE
FEsitty deA glon, @kl 2t (super oxide
radical) ol & Bibe $AHAA EEE
(neurodegeneration)ol EES EF7F € & A= i
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& BRwEY A3 FED MR EE ®Bil
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