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ABSTRACT

This study was designed to study on major components of various Bee Venom(Bee
Venom by electrical stimulation in Korea;, K-BV I, Bee Venom by Microwave
stimulation in Korea; K-BV I, 0.5mg/m¢, Fu Yu Pharmaceutical Factory, China;, C-BV, 1mg
/m¢, Monmouth Pain Institute, Inc., U.S.A.; A-BV) using Electrophoresis. The results were

summarized as follows :

1. In 1:4000 Bee Venom solution rate, the band was not displayed distinctly using
Electrophoresis. But in 1:1000, the band showed clearly.

2. The results of Electrophoresis at solution rate 1:1000, K-BV I and K-BVI showed
similar band. Phospholipase Az of A-BV showed obscure band.
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3. The molecular weight of Phospholipase Az was known as 19,000 but its band was

seen at 17,000 in Electrophoresis.

4. Protein concentration of Bee Venom by Lowry method was different at solution rate

1:4000 ; C-BV was 250pg/m¢, K-BV I was 190xg/ml, K-BVI was 160pg/m¢ and

C-BV was 45ug/md.

5. Electrophoresis method was unuseful for analysis of Bee Venom when solution rate

is above 1:4000 but Protein concentration of Bee Venom by Lowry method was

possible.

These dafa from the study can be applied to establish the standard measurement of

Bee Venom and prevent pure bee venom from mixing of another components. I think it

i1s desirable to study more about safety of Bee Venom as time goes by.

Key Wofds - Bee Venom(BV), Electrophoresis, Apamin, Melittin,

Acua acupuncture.
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Table 1. Abbreviation and Origin.

Abbr. Origin.

1. K-BV I Bee Venom by electrical stimulation
in Korea. )

2. K-BVII Bee Venom by Microwave
stimulation in Korea.

3. C-BV  05ng/mf, Fu Yu Pharmaceutical
Factory, China.

4. A-BV  1mg/me, Monmouth Pain Institute,
Inc, US.A.

2) Az
H7195  AHEE  Age
(Sigma Chemical Co., USA.)# Acryamide,
Tris-HCL, SDS, ammonium persulfate(fresh),
TEMED %S¢ 158& AMgstgoen,
Marker=  Ultra-Low  range(Molecular
weight marker for SDS-PAGE, Sigma
Chemical Co., US.A) % TA o R
Apamin(SIGMA  A-1289(Apamin from
Bee Venom, Purity 99%)), Phospholipase
A; (SIGMA P-9279 (Phospholipase Ao

from Bee Venom

Tris-tricine

Apis mellifera)),
Mellitin(SIGMA  M-4171(Mellitin  from
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Bee Venom, Purity 99%))& A}£3}4ith
o99d 2A3E& 9siAE NaxCOs; NaOH,
CuSQs, potassium tartrate, BSAE A}-&3}
Ak
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SDS-polyacrylamide gel 27|49 % & Davis®
9 Laemmli®”e S¥ol wt  165%
acrylamide gel& A8 ¥ Mini-PROTEAN
I KITE o]&3td AAlstAn

1 WA Asg Fokln ¥Euwz
(Marker)& A7195A2  $  coomassie
brilliant blueZ @483 Fairbank $'7¢
Holl wel 10% acetic acid2 B33
t}.(Fig.1)
w25 AdEA #¥lE 5%
glutaraldehyde(G5832, Sigma-Aldrich)® 1)
EG AL 1 AFH F 0025% brilliant
blue G(B0770, Sigma-Aldrich)2 @3 %

10% acetic acid= €A s14 T}

o bovine serum albumin(Sigma Co.)& EF
duildg A183t9 .0, 540nmollA
%3 =(OD:optical density)E& &34
o

S2 H3s. 2000 -

m. &%

1. A 719 %A (Electrophoresis)el )3t
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g3 AxE BFEAY (Ultra-Low range
(Molecular weight marker for SDS -PAGE))
o] Marker2E¥ Apamin(SIGMA A-1289,
Sigma Chemical Co., U.S.A.), Marker3<
Phospholipase A2(SIGMA P-9279, Sigma
Chemical Co., US.A)), 283 Markerd:=
Melittin(SIGMA M-4171,Sigma Chemical
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A3tA oF 17,0008 =2 FA}Eo] A band
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Fig. 1 Polyacrylamide gel electrophoresis in Sodiurmn Dodecyle Sulfate
(SDS-PAGE) of Bee Venom. Preparations were submitted to
electrophoresis in 16.5% gel under Tris-tricine.

AP; Apamin(SIGMA A-1289(Apamin from Bee Venom, Purity 99%)),
PA2; Phospholipase A2(SIGMA P-9279 (Phospholipase A2 from Bee Venom : Apis

mellifera)),

ME; Mellitin(SIGMA M-4171(Mellitin from Bee Venom, Purity 99%))

M ; Ultra-Low range(Molecular weight marker for SDS-PAGE) : Triosephosphate
isomerase from rabbit muscle(26,600), Myoglobin from horse heart(17,000), «
~Lactalbumin from bovine milk(14,200), Aprotinin from bovine lung(6,500),
Insulin chain B, oxidized, bovine(3,496), Bradykinin(1,060),

A ; 1:100 K-BV 1Y
B ; 1:100 K-BvI ?

Anodes toward bottom of photograph.

1) Bee Venom by electrical stimulation in Korea.
2) Bee Venom by microwave stimulation in Korea
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o2 @7 H79 53t .(Fig. 2)
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AR cH
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Aol Bolx ¢k, HxlaF 2000-30000] 3
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UA okt
lane29} 3& ®]A] lane3ol YElUz ¢l
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A AlgEH3 gE 140009 A BRES
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70000& °l &3t AEE FHANF W7
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TAFES AT A FdA B
ZF 17,000 leveldld @
Phosbholipase Azolt},
Phospholipase A28 band& A%

E o lanel, laned®t laneSE v¥lnd T
¢ AxY HAYEE Yz gloy,
lane2t lanel, 4, 5% Zo] $dg 1:1000
A MY E BFEL band’t 1/49] A
592 lane3® A9 FAHR S-S vz
Aot

Fig.l,  Fig29  Fig3°lA H o]
Phospholipase A= #2834 n 3
| &A% 19,0000] okyEt 17,0007 Z ol A
TYHA AEES ¢ + AU

rr
=
flo

2. Bokdel dd AHgEA

1:40002. 2 sjAMd 5of

How dWAZFE FA3A.(Table 2)
3 23 FIRAE AT 250ue/ml, T
A AZIASET AAgaSHelE 47
190ug/ml, 160ug/mLE VEMRE o bl =218
L FEAM 45u/mE UEHO] T E
Bkl vs] A xolE YEhA.
ole "I BgHY FEd EFAAHO
A719d4 gle] #¥F Random sampling$

T AANFe] 2 7EE ¢ F A}

kXS Lowry A%

- 158 -



- BIISSHY(Electrophoresis) & 0128t SAFH =R L4200 &8 AR -

Fig. 2 Polyacrylamide gel electrophoresis in Sodiumn Dodecyle Sulfate
(SDS-PAGE) of Bee Venom. Preparations were submitted to
electrophoresis in 16.5% gel under Tris-tricine.

Ml; Ultra-Low range(Molecular ~weight marker for SDS-PAGE)
Triosephosphate isomerase from rabbit muscle(26,600), Myoglobin from horse
heart(17,000), a-Lactalbumin from bovine milk(14,200), Aprotinin from
bovine lung(6,500), Insulin chain B, oxidized, bovine(3,496), Bradykinin(1,060),

lane 1; 1:1000 A-BV" ,

lane 2; 1:1000 K-BVII?,

lane 3; 1:1000 K-BV 1 ¥,

lane 4; 1:100 K-BVI?,

lane 5; 1:100 K-BV 1%

Anode is toward bottom of photograph.

1) 1mg/mé, Monmouth Pain Institute, Inc., US.A.

2) Bee Venom by Microwave stimulation in Korea.
3) Bee Venom by electrical stimulation in Korea.
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Fig. 3 Polyacrylamide gel electrophoresis in Sodium Dodecyle Sulfate
(SDS-PAGE) of Bee Venom. Preparations were submitted to electrophoresis in
16.5% gel under tris—tricine.

M1; Ultra-Low range(Molecular weight marker for SDS-PAGE) : Triosephosphate
isomerase from rabbit muscle(26,600), Myoglobin from horse heart(17,000), «
-Lactalbumin from bovine milk(14,200), Aprotinin from bovine lung(6,500), Insulin
chain B, oxidized, bovine(3,496), Bradykinin(1,060),

lane 1; 1:1000 K-BV I 1)+Sangrbaekpi Herbal Acupuncture,
lane 2; 1:1000 A-BV?,
lane 3; 1:4000 C-BV?,
lane 4; 1:1000 K-BV 1Y,
lane 5; 1:1000 K-BVI®,

Anodes toward bottom of photograph.

1) Bee Venom by electrical stimulation in Korea.

2) 1mg/m¢, Monmouth Pain Institute, Inc., U.S.A.

3) 0.5mg/m¢, Fu Yu Pharmaceutical Factory, China.

4) Bee Venom by Microwave stimulation in Korea.
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Table 2. Protein Concentration of Bee Venom. (128/mk)

Concentration of protein (1:4000)

1. K-BV 1Y 190
2. K-BVII? 160
3. C-BV? 250
4. A-BV? - 45

1) Bee Venom by electrical stimulation in Korea.
2) Bee Venom by Microwave stimulation in Korea.
3) 0.5mg/m¢, Fu Yu Pharmaceutical Factory, China.
4) 1mg/mf, Monmouth Pain Institute, Inc., U.S.A.
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Table 3. Components of Bee Venom
FH AE AZ2FF % | B3% nmol | oM x=AMAF =A%
enzymes
phospholipase Az 10-12 0.23 19,000
hyaluronidase 1-2 003 38,000
acid phosphomonoesterase 1.0 - 55,000
a ~D-glucosidase 06 -
lysophospholipase 1.0 0.03 22,000
polypeptides
melittin 40-50 10-12 26 2,840
melittin-F 0.01 0.003 19
apamin 3 0.7 18 2,036
peptide 401(MCD peptide) 2 06 22 2583
secapin 05 0.13 24
tertiapin 01 0.03 20
protease inhibitor - - 8,000~10,000
procamine A, B 14 20
low melecular weight organic constituents
histamine 066-16 5-10
dopamine 1.3-1 2.7-55
noradrenaline 0.1-0.7 09-45
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