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(57) Abstract: The present invention relates to a preparation method for
isolated, purified bee venom having allergic components isolated, capable of
preparing the isolated, purified bee venom fundamentally blocking allergy
induction while maintaining a pharmacological effect by reducing or remov-
ing allergy-inducing components in bee venom, as an ultrafiltration method.
The present invention comprises: a first step for arranging purified bee
venom powder; a second step for preparing a bee venom solution by mixing
the purified bee venom powder with distilled water; a third step for removing
the allergic components included in the bee venom solution by filtering the
bee venom solution through an ultrafiltration membrane having a cut-off size
of 10kDa (kilo-Dalton); and a fourth step for harvesting the isolated, purified
bee venom having the allergic components removed, wherein, in the second
step, the distilled water being mixed with the purified bee venom powder
corresponds to 1000ml to 1500ml per 1g of the purified bee venom powder,
in the third step, the allergic components removed through the ultrafiltration
membrane are A2 (phospholipase A2) and hyaluronidase, and, in the fourth
step, the harvested isolated, purified bee venom comprises 4% by weight or
more of apamin and 50% by weight or more of melittin.
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[65]

=2 He SApE
Phospholipase A2, B > 13 KDa
CHHE 2 A Hyaluronidase 38 KDa
= Phosphatase 50-160 KDa
o - Glucosidase 51 KDa
Melittin 2.8 KDa
Apamine 2.0 KDa
MCD peptide 2.6 KDa
B E|C Procamine, Pamine, 0.4 KDa
== Minimine < 6.0 KDa
Adolapine 11.5 KDa
Protease inhibitor 9.0 KDa
Fertiapine, < 3.0 KDa
Histamine 0.12 KDa
2dordl & N[;?ap;rr:rzgﬁn 81? EB:
OHIII_L.;)}_P Aminob - o ;
mino -utvr|c‘aC| , 0.18 KDa
a-amino acids

3 200 el vk o], el gk e X g0 B A A = XA ] dholA
A2(Phospholipase A2) % 3] &5 =1 U} A (Hyaluronidase) @] A2 T 24 0. =
7+7F 13kDa¥} 38kDao] t}, o] &8 ¢] ¥ 4 w|EFZ = glof, nlo| ] 2 S 9
Al EdE59] 45, A FE A4 02 I E (Dalton) &2 3EA] 31
eFa el B S LJrE]rLth I1 RA O 7 A7 (size)E 7S
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[76] <Al e 1>

[77] D) AA &5 d-ghe] =i

[78] A &E & (Apis Mellifera) = 45-F| ‘555 (bee venom)= 4 7|5 AW H O 2
AR ska, A g 552 SH &A1 9, H 3.0 me] Al-so] A
71 5-% 0 filier paper) % o1 2 3h0] &, W] 2 SFR-(7HY) S A A ek,

[79] 71931 0.45 gm A 0.2 mme] M52 7HA] &= 2 F B (membrane filtration) =
oisfeo] e W B AANUS, B4 Axsho] AALE B
1] 8 3 v

[80] 2) e A ey

[81] A E0E AGA e 0.2 me] B ZE R o9 E SHTE
1:1000(g/me) 2] B] 2 Z38ta}o] B-15& o8 A %3} v,

[82] Z12] 31 Millipore series 8400 stirred cellS ©]-&3}o], 71 @ 32 Alo] =7} 10kDag!
S} 2] o] 7} ¥(Ultracel PL regenerated cellulose, 76 mn) 0. = &= -& 9 -& o] 3}3}-0]
LA EE AAT 2N, Y HAE5E 533 o], 0.4 MPag]
ol o2 cell o BEgNo] oF5ml WA] 10 = T2 w7+ o 7313t}

[83] FEE SUAAAETES s AR BUdH R A A

[84] <A AT o] 2>

[85] 1) A A 5 3-gke] =1

[86] g of Ao 20 A 1= v o] A A]of] 1o A &F 2 | o = A A B
TS F0l ekl

[87] 2) Shef A A& e

[88] ObA FEn) et A B B} 02 me] B FE R o3 FHTE
1:100(e/m0)©] 1] 2 E3he] =g oS 4 23] th

[89] Z12] 31 Millipore series 8400 stirred cellS ©]-&3}¢], 71 @ 32 Alo] 27} 30kDag!
&l 9] o] 7} wl(Ultracel, RC 76 mn) O 2 B80S of oo} o] x| A 8
Ao ZA, -2 A 5 53 o], 0.4 MPa2] ¥ 0.2 cell W] 2]
B dlo] o 5ml WA 10 = F=2 Wl 7kA] o k3l

[90] FEE BYAAE S T A AR g R Az A

[91] <23 1>

[92] A7 s HEE

[93] 18% 5=+ 20%2] Al(gel) 24 (() 18% 2] A ZA4: T 1.3 ml, 30%

o} A Holn| = 1l 2 (acrylamide mix) 6.0 m{, 1.5 M
Tris-HCl(tris(hydroxymethyl)aminomethane-HCI) (pH8.8) 2.5 m{, 10% SDS(sodium
dodecyl sulfate) 100 0, 10% 55 3 7 ©] E (ammonium persulfate) 100 /0,
TEMED(tetramethylethylenediamine) 4 y0; (ii) 20% 2] A 2 5 F 5 7000, 30%
ofAHoln = W2 6,6 ml, 1.5 M Tris-HCI (pH8.8) 2.5 ml, 10% SDS 100 x¢, 10%
=5 7 A 9] o] E (ammonium persulfate) 100 x¢, TEMED 4 10)S W& 3L, -8
Zejo] Bl oF 10 meg % 533l
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[94] 7 &2 UbH] separating gel S w3 3L, J1 ¥, staking gel 224 & 2F 5 ml(staking gel
ZAEFFT 3.4 1m0, 30% oF A E ol = 1 A 830 ul, 1.5 M Tris-HCI (pH 8.8)
630 10, 10% SDS 50 10, 10% 55 A ol E 50 0, TEMED 5 1)< &5 5,
A o] w7] Aol combE 7]9] ¥ %t} Staking gel©] -2 Th, combE A A &}
SDS page gel S &4 Al Zl T}

[95] SDS page®= #2138} 314} 3} -8 3} A& ™ 7 (Laemmli 2x Concentrate, sigma,
S3401)E 1:1 M| &= £913}9 a1, 90°C 2] water bathol| A 5% &9+ A Zth,
Z1e]ar Ae] combdl] MFAE 5 ul, 71 AA B, Ao 1 H 200 o] g
Y AA S, ofabil, EAE Y gtolbA A2 X AL EE 7Y 30 WA 28k
-5 SDS page B ¢l 7] 9] 4] running buffer(25 mM Tris, 192 mM =& 21, 0.1%
SDS, pH 8.3)& Al At}

[96] SDS page power supply & 3}¢] staking gel°ll A 60V = 2F 30min-s ¢t
running | ﬁ_ﬂ separating gel®l| 4| 120VE o 60 90 min-& ¢} running A| 7 .

[97] A& o] -2 power supplyoll Al E ¢ 5 et dof| A FAE EE
2] ¥ 9 31, coomassie brilliant bule R-250 ?§ . 9} destaining solution & 2. 12} -
el el gk A uE = 30 Ve QT

[98] L322k Ao M A7|d s HAEESY A& Vel =
o] %] o]t}

[99] 52 300 YR Hkef 2ol V) A Ag, g o] AlAe 1 3 29

2] A A 8- (10kDa, 30kDa), ©} 311 (apamin 99.9%, STDA), 3 2= 3 €] o} A
A2(PLA2 90.7%, STDP) 2 ] €l (melittin 96%, STDM)©] 7} % 7] % &
Bl 2 Eo A Y= =S Hask gl

[100] AT 15-20kDadl] WEbt= 232 dbobA] A2 W= = Ao 19]

LA S-Sl A= A A RS Sl = Qlar, A Aol 29] - YA B ol A =
HE o] 7o EAeHA b= AL FAY = k. £, 50kDadl] HER =
o] - F U THA o] il == kg of A Aof 1 B 28] 2] A S-Sl A B

| A= R 5 g1 5= QT

[101] <& ¥ol 2>

[102]  HPLC A=A

[103]  AAJe] 19] EHAA S = AA o 29 HHAAEES 27} 1.0 mg/ml 2]

% 52 WHE 31, HPLC(High-performance liquid chromatography) ] ¢} S E| =
A3 48 A2 (150 X 4.6 mm 4.0um, 90A, phenomenex®)2- ] -&3} 31, HPLC&

(0.2% TFA in water)¥} acetonitrile(0.22% TFA in ACN)= 8-uj| 2 }of Z}+2}

B

[104] T4 g o] A3 o] 20f w2 2] A Al 55 2] HPLC(High-performance
liquid chromatography) 3 i&-3-21 Z18)] 3Z o]},

[105]  AAel 1 R A o] 29] 2 A A S8 22 HPLC A FitA & A o=
LAl nke} o], 7] A A B vl alsto] At A S gkl e 4=l

24

e

-
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[106]

[107]

[108]
[109]

[110]

[111]
[112]

[113]

[114]
[115]
[116]

[117]

[118]

[119]

Rk A A o, 7] AAe-Sell ti g HPLC A a4 A atol] o] 51,
o} 3} (apamin) 2} 2 2] € (melittin) 2] ﬂﬂ(peak)—‘ F2F 10.4 min®} 21.3 min®l| A
el L, L2 2] 3o} A A2(phospholipase A2, PLA2)9] ] 7+ 16.3 min®]|
LGS gl e =l

olg|g 99 WA SR g 3t ¢ =, 7 A A SR Tt [ 113
Fag=3

[4] 1]

N _ HTE=2=5(™% ZoHol a3 A 100
82 %)=HE == M = 2 (mg) x = (%) X — | 1l
H e |

==2 138 H SH2 HHE
2 19] 1ohol] A4 o] 19] He) At A A of 29] 2] A 5o
sk ghe 2b2t o) shol AAkeE Ak theo) 3 33} 2,
3t 3]

Me
e S Apamin(%)| PLA2(%) | Melittin(%)
= MEEE 2.4 12.52 58.25
28N Ee=(E A0 1) 4.05 - 54.5
HE|™HdHE=S(AA0 2) 2.81 <1.0 46.77
wheba] A A o) 19] g G A Bl = 3 300 Ve nle) o), PLA27} 9=
AL &= Q) =gk, A A o 29 B-g] A A B0l A= PLA27F 1 S %% o] 8} 2
EA ko] HUlek DEH S &5 Ak
<21g) o 3>

T 711’ & 9} (Elastase inhibitory effect)

Hodkbg o] 21 of 30 A= 7] 21 0.1 mM 2] N-succinly-(Ala)3-p-nitroanilide 200
ol 7158 A 53 A Ao 1 L 29 Bl HA 52 22 200 H TSR,
%5k 0.1 mg/m2] Elastase(Porcine pancreas solution) 1002 3 7|3} 25°C el A
103 & <9F WE-g-A] 71 5=, ELISA(Enzyme-linked immunosorbent assay) reader=. 410

moll A 9] 5335 & 574 3}o] Elastase©l] gk A 8l &(%)= Ao 24,
L5 b o] 219 of 30 2 By AA B FENARY HAE

Ags5af A Ao 1 F AR 29] FE] A gl Ugk FEHA S
2 550 Al E npef o], A Ao 1 A A]e] 29] 2] A A 559
EMAEH7T 0.2 mg/ml, 0.5 mg/ml, 1 mg/ml, 2 mg/ml = 3 mg/ml 2+ Lol A LI
A= o) -3k A EE UER = S S AT
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[120] V] W & ¥ (Tyrosinase inhibitory effect)

[121] Hobrg o] 219 of 40l A &= 7] A 1S 46.8 m¢ 0.1 M PBS(Phosphate buffered
saline) (pH6.8)ll 21.2 mg tyrosines &3l 3} o] WhE31, W8k, 7] A 553
Ao 1 R 29 B A 5E 72 SRt £3ske] A NS E=1) 8kl
[122]  ol& gk 2+ A g ol 300 102 714 < 225 3} = 3HA] 7] 3L, tyrosinase
& A (tyrosinase .24+ 210 U/ml(in PBS)= 8] A A] 7] 3L AF8)E 107 10
H7HPBSE 900 p07}A] Al £)3Fo] 37°C = 91374 ©] B (incubator)ol| 4] 1557}
HE-S-S A1 71 3= microplate reader®} ELISAE ©]-8-3}¢ 480nmoll X FF =&

‘

=450 2, v E 0k el a9,
[123] % 6& 2o Ao 4ol wh2 Bl YA BE ] v u F ) o B v
SN IS B
[124] 7% GAREI A o] 18 AA ol 29] He] A B S ol Ul v w F )2

helshi, 12 6ol] IoAl g uhel ghol, A Al o] 1 8 A AJof] 29 -] A Al 552
u) g w7} 0 1 mg/mé, 0.5 mg/ml, 1 mg/ml, 3 mg/ml, 5 mg/ml, 8 mg/me = 10 mg/ml 2] 7}
FEAA B 7E AA e SR e S EE Y 22 4 5 Sl

[125] <& 3l 5>

[126] ] 2 A @A (Disc diffusion method)

[127]  AFAFE W Fe ol =Adiso)oll GFe 529 71FE A o5, Ao 1 2
29] Y AAEEE FFAI I 7 FF vl FE LA ul A $ o
t] 2~ 3 A (dispenser) 2 5531 Tl 16 W A] 18A1 X vl & 3=, - &
zone)®] 7| & A&t g2l VE AAle S AR AE B0k
o] B2 u) wakr),

(28] 2 awe] A9l sol whek Aelol 1 2 20] el gA B o) it
A557] S shol, HAVI B UEAME 206 AN T (17 FY A
Staphylococcus aureus, Streptococcus mutans 2} ZL§ -4 7791 Salmonella
typhimurium) 3% & - Wro} AR5}l v},

[129]  FAA o=, A wjA] el i-& At alo] 244 7F g -, A A TS
FA A 2}, A A 2] 5271 660 nmell A 0.DFL 0.5 W A] 0.7.0. 5 ol ¥,
AR o] QAT kS Bk HrE AzF S E o 2w x| o] EuEu),
A A 2t FERERE A A] ol #] o] T 2= (paper disc)E 2T F 3L, 7]
BAES, Adlel 13 29 A S-S FEEE 4000 A

[130] H E & t] 4] (petri dish)E W 7] oll A 18-24A] 7} 5ok vl Fa} a1, w2 A ol (clear
zone)®] A 7]1E ¥ gk AF 3% 49 YERY AT

[131] [3F 4]

[132]
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S.aureus 10 mm 10 mm 10 mm
S.mutans 13 mm 12 mm 12 mm
S.typhimurium 10 mm 10 mm 10 mm

[133] (o], S.aureus< Staphylococcus aureus©| 31, S.mutans+= Streptococcus

mutans ©] 7], S.typhimurium-> Salmonella typhimurium ] t})

[134] 3# 45 Fxekd, S g o AAjo 1 ¥ 28] EAAESY Fadit VE
YA BE 0 wshe] FAG Ao Fit EIE S Bl gonw,
kg ol w2 e A A e2s S IS R s e s )

o) 1]
T 1

[135] <A 3 6>

[136] A AA S = AH- MIC(Minium Inhibitory Concentration)

[137] Salmonella typhimurium ¥} Staphylococcus aureus 3=+ LB(luria-bertani)
brothol] A 24A] 7+ wj| &FA] 7] 31, Streptococcus epidermidis 7<=+ BHI(brain heart
infusion) brothol| A 24| 7k W GFA| A AFE-3} 31 5L, 7]E A &5 3 ATl 1 2
29 el QAR 7H7E SRl 127 84 Sho] Thebe e AP ele
Fulahelut.

[138] TTE &3] Aol 650 nmol| A FHEE =

Z7ekal FHol o5t A v x| 9F 2F TR R V]

29] Y AAA SIS HIES 5 dA Fo 74 FE AT AR

[139]  37°Cell 4] 24A17F W 3=, 650nmol| A 0.DF 54 3to] =
AiZ el = A8 555 H s E MICE A3kl 9] A&
[1-(N BA4 27 S35/ 27§35 X 1002 A2k o2 Aitste] o dxs
9] 3% 500 Ve AT

[140] [3% 5]

[141]

X5li&(%) / MIC(ug/mL)
=2 M eS| 22l dME=
(2A10 1) (2 A0 2)

S. typhimurium| 99.9%; > 64 | 99.9%; > 2 | 99.9%; > 2

71 BHs=

S. aureus 99.5%; > 16 | 747%; >4 | 99.9%; > 8

S. epidermidis | 97.1%; > 64 | 99.9%; > 8 | 99.9%; > 4
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-
.

Salmonella typhimurium(S.T)©] 3L, S.aureus

o
T

(o], S.typhimurium

[142]

Staphylococcus

-
.

Staphylococcus aureus(S.A)©] ™, S.epidermidis

epidermidis(S.E)©] T})

2] Al

[145]

4R A eh o] 23]
15k Z0]u}, wfehA]

Al S
1=
S

=

IREEREERRE B

= 9]

b= 4

)

Aol 7} 75

g

b2

0%

-
T
olo
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4T

sk 1]

er

[

Al

-
.

3

A Z

ol O
==

(cut-off) A}°] 27} 10kDa(kilo-Dalton)©!

O —
mglG 7 QST

To

Fol 7]

)

2] o] 3} Yr(ultrafiltration membrane) &2 o 3}

—C:;l_

A 3A]; 2

-
.

3}

A A

e
=

2] 2] (allergy)’d -

o)
=

of e

o

H X Q ol
=

[©)

F1g @ 1000me¢ W+ 1500me o] ™,

3 AAEH =

ro &=
=2 O

(=l

o] of 1}

t] sito} 4] A2(Phospholipase A2)

—C:;l_

7] A 3eA A, 7]

ol
=

3L AL
s ai, o

o
T

3] ¢+ = 1]t} Al (Hyaluronidase) ©] 31,

LH AT

g A
¢] ¥l (melittin)

50 T =% o]

e
=

geil
=

45 F% o3,

e
=

o} 3171 (apamin)

s} 2]

er

[

3 Afo] =7} 30kDadl gkl o 3 ko 2

Fol 47)
A

3

]
s N
&1 LA

°©

o] 7}

3 AAEH =

ro &=
=2 O

(=l

o] of 1}

8ok m U thA) o] 31,

s

7] A 3eA A, 7]

[e]
T

|
i

se)

L A%

7] e 8 A

s} 3]

er

[
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[Fig. 2]
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[Fig. 4]
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