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—{ Abstract )

The Effects of Bee Venom and Melittin acupuncture
solution on cPLA;, TNF-¢ and Calcium
Concentration in RAW 264.7 Cells

Park Young-eun and Song Ho-sueb

Department of Acupuncture & Moxibustion, College of Oriental Medicine, Kyungwon University

Objectives . The purpose of this study was to investigate the effect of Bee Venom and Melittin
acupuncture solution on the lipopolysaccharide and sodium nitroprusside- induced expression of
cytosolic phospholipase Az, tumor necrosis factor-a and calcium concentration in RAW 264.7 cells, a
murine macrophage cell line.

Methods @ The expression of cytosolic phospholipase A2 and tumor necrosis factor-a was
determined by western blotting with corresponding antibodies, and the generation of intracellular
calcium concentration was investigated by delta scan system in RAW 2647 cells.
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Results 1. Compared with control,

solution.

6. Compared with control,

cells

expressions of lipopolysaccharide-induced cytosolic
phospholipase Az were decreased significantly by 5ug/ml of bee venom and 5, 10ug/mL of melittin
acupuncture solution and decreased by 0.5, 1z&/mL of bee venom.
2. Compared with control, expressions of sodium nitroprusside-induced phospholipase A: were
decreased significantly by 0.5, 1, Sug/mL of bee venom and by 5, 10ug/mL of melittin acupuncture

3. Compared with control, expressions of lipopolysaccharide-induced tumor necrosis factor-a
were decreased significaltly by 10ug/mL of melittin acupuncture solution and were not changed
significantly by 05, 1, 5ug/mL of bee venom and Sug/ml of melittin acupuncture solution.

4, Compared with control, expressions of sodium nitroprusside-induced tumor necrosis factor-a
were decreased significaltly by 1, Sug/mL of bee venom and 5, 10pg/mL of melittin acupuncture
solution and decreased by 0.5ug/mL of bee venom.

5. Compared with control, lipopolysaccharide-induced intracellular calcium concentrations were
decreased by 05, 1, Sug/mL of bee venom and 10ug/mL of melittin acupuncture solution and
increased by 5¢g/mL of melittin acupuncture solution.
sodium nitroprusside-induced intracellular calcium concentrations
were decreased by 0.5, 1, Sug/mL of bee venom and 5, 10ug/mL of melittin acupuncture solution.

Key words : Bee Venom, Melittin, cPLAs, TNF-a, Calctum Concentration, LPS, SNP, RAW 2647
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T3ha, RN melitin RS A28l
P A Pyl HA ¥ calcium concentration
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1) AleF

cPLAy anti-bodies (Santa Cruz Biotechnology,
USA), LPS 1pg/ml, SNP 200 uM (Sigma-
Aldrich, USA) Solth 7€l flfas&Es) western
blotting #gE 2 A& HEs AEE ALE
st

2) A8

WokE A MmN,
[Sigma, USA]S AH&-3131T

e 7t melittin

3) 7171

o] Agol AR 717]= QO Incubator (MCO-
17AIC : Sanyo Electric Biomedical Co., Japan),
Centrifuge (HA-1000-3 : Hanil science industrial
Co., Korea), Gel dryer (Model 5383 : Bio-Rad
Laboratories, USA), Spectrometry (Spectra MAX
plus : Molrecular divices, USA), ELISA reader
(TECAN Austria GmbH : Untersbergstra Be,
Austria), Electrophoresis (Bio-Rad
Laboratories, USA) %-o|tk

system
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WA MHS 32 THTE 48t 05 1 ¢
Sug/ml FE2 UFo] Mo s AMESIT
melitting 33 F/7+2 X439 5 10ug/ml 5
T2 o] melittin K0 2 AMHESATE

2) AlxEF wll}

Murine macrophage RAW 2647 cell & DMEM
(dulbecco’s modified eagle’s medium)Bi=|ol]l 109
FBS(fetal bovine serum : Gibco Life Technologies,
USA), 4 mM L-glutamine, 100 units/mL
streptomycin 2 penicillin® ¥38te] 37T, 5%
CO; incubatoro| A wj3ict

B}

_‘,Er
(1) A47*(Normal group)
RS RAW 2647 celld] oFf xelx 8}A]
el

(2) ZE7(Control group)
HETS RAW 2647 celldl z+z} LPS
mL2} SNP 200 yME A &3ttt

1ug/

(3) A& F(Treatment group)

A3 RAW 2647 cellol] LPS 1ug/ml, SNP
200 ME AE)ekar Zhzbol wsEEHE 05, 1, Sug
/mLo} melittin 5 5, 10ug/mLE A2} skt

4) cPLA; ¢} TNF-a &4 Hy

Western blottingS o]-&8lo] & F=E &
Asla, @43 filme 8L A3 & OENEE
#|{Eastman Kodak Com, USA)E o]-&3}e] Hi¥
BEE 47 24 viwslid.
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Fig. 1. Transfer Sandwich in Westen Blotting
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2 o8 ¥ Ak
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IgG, santa cruz biotechnology)

1026 TBS-T £ oA 3% skin milkell &
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P e dzel Hlste cPLA; &dol 9
BAP<0.B) HAasNow, MR 05 lug
/mL Aol A gzl vlstke] cPLA; d3ol
ZArHE AES RAHFg. 2, 3).

cPLA>

Fig. 2. The Effects of Bee Venom and Melittin
Acupuncture Solution on the LPS- Induced
cPLA: Expression by Western Blotting Analysis

1:Nor, 2:Con, 3:LPS+BV 05 4:1PS+BV 1,
5:LPS+BV 5, 6 : LPS+Mel 5, 7 : LPS+Mel 10

o
o o

(% of control)
o -]
o o

Related density
N -
= o

o
+
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* LPS (1pg/mL)
”

Bv Melittin (jug/mi)

Fig. 3. The Effects of Bee Venom and Melittin
Acupuncture Solution on LPS-Induced Expression

of cPLA: in Cultured RAW 264.7 Cells
% P<0.05 Statistical Significance Compared with

Control, +: Treating Substances, - :Non-Treating
Substances

2. SNP2 RI&E cPLA, &3 Zxfol
njxl& Hg

WS melittin #5M¥Re] SNPE =€
cPLA; 2ol mxe JgS s A7, B
Bue 05, 1, Sug/mL AT melittin &K 5,
10ug/ml. Al ZFAA ozl Blsle cPLA:
W o] F-oJ3tAP<0.06) #23HEATHEg. 4, 5).
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CPLAZ[W——»]

Fig. 4. The Effects of Bee Venom and Melittin
Acupuncture  Solution on the SNP-Induced
cPLA, Expression by Western Blotting Analysis

1:Nor, 2:Con, 3:SNP+BV05, 4:SNP+BV 1,
5 :SNP+BV 5, 6 : SNP+Mel 5, 7 : SNP+Mel 10

+ + + + + +
+ o+ o+

5 5 10
Bv Melittin (ug/ml)

Fig. 5. The Effects of Bee Venom and
Melitin  Acupuncture Solution on  SNP-{nduced
Expression of cPLAy in Cultured RAW 264.7
Cells

x: P<0.0p Statistical Significance Compared with

Control, +: Treating Substances, - :Non-Treating
Substances
3. LPS2 fT= TNF-a g8 Z 3o

olxl= HEk

2T melittin kol LPSE fd¥
TNF-a 2ol nx= d8ks #ast A7, melittin
gy 10ug/pl Mol tizTe]  H|so
TNF-a #&o] {23lA(p<op) #AHAoH,
WREEBYE 05, 1, Sug/ml 2 melittin ZE5WY Sug
/mL XA A= thETol Hsle] TNF-a 2&d
9] fol3k MES wolx) esttiFig. 6, 7).
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Fig. 6. The Effects of Bee Venom and Melittin
Acupuncture Solution on the LPS-Induced TNF-a
Expression by Western Blotting Analysis

1:Nor, 2:Con, 3:LPS+BV 05, 4:LPS+BV 1,
51 1LPS+BV 5, 6 1 LPS+Mel 5, 7 1 LPS+Mel 10

Related density
(% of control)
B &8 8 8 8

o+ o+ o+ o+ o+
+ + + o+ o+
5 5 10

BV Melittin (pg/mi)

LPS({ 1ug/mL)

Fig. 7. The Effects of Bee Venom and Melittin
acupuncture solution on the LPS-Induced TNF-a
Expression in Cultured RAW 264.7 Ceils

= L P<Q0b Statistical  Significance Compared  with
Control, + : Treating Substances,
Substances

- Non-Treating

IR melittin FEBH©] SNPZ f1-
# TNF-a 28 mlx= J¢s st Ax,
Mgy 1, bug/mL 2 melittin KL 5, 10
pg/ml Aol A djzte] Bjdted TNF-a
o] F2 3 A(P<0.05) ZAEA o, wreEpy
¥ 05pg/ml Aol A= dlzatdd vl
TNF-a #do] ZrAaHe AES R ohFig.
8, 9).

=

1 2 3 4 5 6

Im: R A J

TNF-a

Fig. 8. The Effects of Bee Venom and Melittin
Acupuncture Solution on the SNP-Induced TNF-a
Expression by Western Blotting Analysis

1:Nor, 2:Con, 3:5NP+BV 05, 4:SNP+BV 1,
5 :SNP+BV 5, 6 : SNP+Mel 5, 7 : SNP+Mel 10

Related density
(% of control)
8 & 8 8

(=]

SNP(200 uM)

5 5 10

BV Melittin (ug/mi)

Fig. 9. The Effects of Bee Venom and Melittin
Acupuncture Solution on the SNP-Induced TNF-a
Expression in Cultured RAW 264.7 Cells

=1 P<0.00 Statistical Significance Compared with
Control, + : Treating Substances,
Substances

- Non-Treating

5. LPS XzIA|l Calcium Concentrationoll

olxl= HE

WegEREH Tt Melittin 48idko] cPLA9F TNF-a
o] #-go J3g calcium concentration®ll
A= FEs 7 Az, e 05, 1, 5
pg/mL A2 2 melittin #&# 10ue/mlL )2
ol A tZatel Hl3te] calcium concentration©]
ZA4ER o, melittin #E54%% Sug/mL # 2]kl
A izl vjete] calcium concentration®]
Z7HE A HFig. 10, 11).
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PREEGR S Melittin 25k o] RAW 264.7 Cell2] cPLA2, TNF-a ¥ Calcium Concentrationol] ] A]& 5%
|

2|A| Calcium Concentration®i|

6. SN
T avas o|X|=

+BV1
- + BV 5

0% >

P
g

WG T melittin ZEHIKC] cPLA2SF TNF-
a9] 2go P3S F+ calcium concentrationol
nAE ofahe W A, WMERK 05 1, 5
pg/ml 2 melittin A 5, 10ug/mL AT 2
Foll A th&oll ]St calcium concentration®)
ZAFAekFg. 12, 13).

™ T T v T v
o 200 400 600 800 1000

Time (sec)

~—— Control (SNP 200 uM)
'+ BYOS
139 +BV1

Fig. 10. The Ratio of F340(Binding with Calcium)
and F30 on LPS-induced Raw Cell with Bee

Venom
Control : Treating LPS lugml, +BVOS : Treating g
LPS 1ug/mL and BV 05uymL, +BV1 : Treating LPS g "
('™

lpg/ml. and BV lug/ml., +BVD : Treating 1PS 1pe
/mL and BV Sug/ml.

“ ‘|; mﬂ;(LPS 'ug'"i)
+Mel 10

S Fig. 12. The Ratio of F340(Binding with
Calcium) and F380 on SNP-Induced Raw Cell
with Bee Venom

Control : Treating SNP 200uM, +BVO0.S5 : Treating
SNP 200uM and BV 0.5ug/ml., +BV1 : Treating SNP
200uM and BV 1pg/mL, +BV5 : Treating SNP 200uM
and BV 5ug/ml, BV5 : Treating BV Sug/mlL

Fig. 11. The Ratio of F340(Binding with
Calcium) and F380 on LPS-Induced Raw Cell
with Melittin Acupuncture Solution

Control : Treating LPS 1pg/ml, +Mel5 : Treating
LPS lpg/mL and Melittin 5zg/mL, +Mell0 : Treating
LPS 1ug/ml and Melittin 10xg/mL
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134 —— Control (SNP 200 UM)
MeiS

Fig. 13. The Ratio of F340(Binding with
Calcium) and F380 on SNP-Induced Raw Cell
with Melittin Acupuncture Solution

Control : Treating SNP 200uM, +Mel 5 : Treating
SNP 200uM and Melittin 5ug/ml., +Mel 10 : Treating
SNP 200uM and Melittin 10xg/mL, Mel 10 : Treating
Melittin 10pg/mL
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23} cPLAE sn2 Ao AAE X§3 7]
Ao 108} A= o =2 3HE 71X7] dF
o] PG 4% E&sIe kg A 93k 2l
3 AY Ao 29 9L s Aoz A
zA A=

AE ¥e] LIPS, SNP 5 €5 FEEd& A
¥u9] G-proteing A=38t] PLAS] FEE F
NP, 2718 BE9) PLAE oA Ca¥'st
Al gZ9 Ho)g A NF-kBE A=3dty
iNOS, Cox-2, TNF-a& F7MA 9%5S '3t
A g,

WEEEEFEY) melittin FEHC) MELEH FF
of FHEHE BAEY J3e F F Ue 7|A&
ol#f =20z FET 4+ 9t

C_____LPS. SNP
/ >;«<; Cell
D

NF-kB )
\_______/}
—- Bee venom
Melittin 1
INOS
B. a -3
Cox-—

Inflammation

Fig. 14. The Pathway of Inflammation related
with cPLA2, TNF-a and Ca2+ and Bee Venom
and Melittin
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V. & W

WEEERM melittin $EHHS] FHT 714
el A-7atr] st RAW 2647 cellell LPS,

SNP&

5 FE8ka, WMEESHET melittin 48

S Aedshe] SEFEREQ] cPLA; TNF-a9)
93 calcium concentrationol] VX 93-S

#alel tew 2L A% Ak

—

LPSoll 98] =¥ cPLAZ o)A igds
WE bug/ml 2 melittin &5 5, 10ug
/mlL A el Hlsld {2l3hA
ZAas o, MEERYR 05, lug/mL X 2]l
M AAEE AEE By

SNPo| 93 +=% cPLA2 2r&ollA] ffds
e 05, 1, Spg/ml 2 melittin &5 5,
10ug/mlL A &F EFolA thEo] H|ste]
FoeHAl ZAaE AT

LPSel 9JsiA fx=¥ TNF-a ZdolA
melittin ZEHE 10ug/ml. A2 =T
of vlgte] FelahAl HAaEA, Mk
05, 1, Sug/mLe} melittin BB Sug/mL
Mo e dlZzato] nlske] foJ3 &
g Holx] &t

SNPol| &J3jA] ¥ TNF-a Sdo|A #
858 1, Sug/mLet melittin 48%% 5, 10
pg/ml Ao A dizatel vlste] {28}
A AU, BEER 05ug/mL A et
AN gade A%%e Bk

LPS H2]Z #=% Calcium concentration
2 WREESRWY 05, 1, Spg/mLet melittin 564
W 10pg/mlol A dizatel Hlste] 7HAEA
I, melittin 88K Spug/mLolA= F7HE0k
SNP A2]& §5%% Calcium concentration
2 WrEEb 05, 1, bug/mL9} melittin 264

- 2eE, e, A 91

# 5 10pg/ml RE TolA tizdd Bl
of ZAAHAT

VI. &R

L B, WS, QA FEepHad. A
= AgisgtaE= 2003 1 106-162, 214,
472 whstol e 2%

,1?1‘7{:‘%
5 194

KRR, 11(1) : 159-171.
AP, %#%L 1 T , B SRR
1= sy E%’*ﬁ*] WoE A

3(1) 283-292.

. 1992
=9y, AEY, 7:171‘1 9] 221 MemsiELLo]

o] WBREN Kt Pl v 32
B ONFERAEEGE 199 5 12(1) : 211-220.

- A7NE, T MmgpRTkol fisk, B

el viAlE iﬁ(ﬁléﬂl o it Wi
NEERAEAEEE 1998 5 15(2) 1 97-103.

. SElE, uyd, 7u 3t MegtaERlo] P
ol vl x| )\éi@)ﬁc&*%l@ut 1993 ;
10(1) : 159-165.

CA7NE, @, AR 9] 3. Mg

o] 3-MCA #H#t Lol tial s 2
FE I RES] MR W L dshRAEGEE
1997 ; 14(2) 1 157-172.

. JE. Gerst, Y. Salomon. Intibition by

Melittin and fluphenazine of melanotropin
receptor function and adenylate cyclase
m MZR melanoma cell membranes.
Endocrinology. 1987 ; 121(5) : 1766-1772.

QL BITHE g
BN W GRR dist ERIK
" EBEL AEERAEEEL 2001 ; 18(3) ¢

189



MEEW I Melittin 25350 RAW 2647 Cell®l cPLA;, TNF-a ¥ Calcium Concentrationol| ©]x]+= g%

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

190

3H-47.

a7l oAy, A9+ 9 59 WEERS
ol &3 FulEC|E BREIRS ERKY BH5E
Rugggaserst 201 ; 18(5) : 33-42.
B2, o], o|WE 9 731 WeEEEHEIAT
RS MRS B ERIK EZ
tfgkzlFels] =], 2002 5 19(1) - 54-64.
AN, o33, 34 9 59l THEel
g o] vR)= W O TEE]
A]. 2002 ; 19(5) : 149-160.

2714, ol dx, $34 9 62 HEEH 1A
BE wATS K- IEHERSOET BES R
IRy E22 ojgkalaahs)=). 2002 ; 196) :
3H-48.

A, &3 A 9 19l e
o2 X5 7y AFyEH gt I
A a gk AL 2002 5 19(6)
24-34.
uhel 78N uyT i SRk Ml
Aol 3 PIZE KESHAREEE 2002,
19(4) : 66-77.

e, Az, olAlE. Mgl A2y
ZeHAHE BRER PIXE P AR
ReBEEE 2002 5 19(4) 1 R2-104.

oj NS WrRdERC] HEEMN SR BRIl
X SORel M B BREAEME W
BERLAE fEABMARTSC 2002,

g, w)d, el 9 19 ¥ o
Melittin #&gdic] BRET% Wuiiel w|x|

= WE RERAREIE 2002;194) 1 74-
88.
ol&A, MAE, olst 9 1. Bt

2R MeEERERC) FrElS BREIK
Werifael vixle R ASBREEIL
2002 5 194) : 28-38.

*FY, £8E, 4718 9 19 BEEEHO|
Raw 2647 A¥°] PLA> ¥ Calcium

21.

|
Concentration®l| V|X|& %, REIgEHA
&35 2003 ; 6(2) : 149-158.
E. Habermann. Chemistry, pharmacology
and toxicology of bee, wasp and homet
venoms. In Venomous Animals and their
Venoms. Academic Press NY. 1971 ;
3:4, 61

. Barbara Rudolf. Chemistry and Pharmacdlogy

of Honey Bee Venom. London : Academic
Press. 1986 : 320-402.

. E.S. Assem, G. Atkinson. Histamine

release by MCDP (401), A peptide from
the venom of the honey bee, brit.
Pharmacol. 1973 : 337-338.

S.S. Saini, JW. Peterson, A K Chopra.
Melittin binds to secretory phospholipase
A2 and inhibits its enzymatic activity.
Biochem Biophys Res Commun. 1997 ;
233(2) : 436-442.

. SISt W, Katzung's FRAREEEIA.

A& EXNERTN-E. 1998 1 345-362, 666~
656

- BAF R M-S DSBS 1994 ¢

263-264.

. SY. Choi, H Ha, KT. Kim Capsaicin

inhibits platelet activating factor-induced
cytosolic Ca2+ increase and superoxide
production. J. Immmunol. 2000 ; 165 : 3992~
3908

. W.J. Buhl, L.M. Eisenlohr, U. Gehring.

Phospholipase A2 in human placental
serum. Prostaglandins. 1997 ; 53(3) : 139-
152,

. B. Gryer, A Dubois. The advent of highly

selective inhibitors of cyclooxygenase—a
review. Prostaglandins Other Lipid Mediat.
1998 ; 56(5-6) : 341-361.



	184-1: 
	184-2: 
	185-1: 
	185-2: 
	188: 


