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SUMMARY

I. Title of the Project
The agricultural biological resources export industrialization of non or low allergic

reaction bee venom peptides

II. Purpose and necessity of the Project

- Bee Venom has an infinite of possibilities as a functional natural raw materials
including natural cosmetic products, natural product drugs, natural antibiotics for
animal etc.

- Bee venom has side effects such as rash, itching, nausea, cramps, diarrhea, anxiety. It
1s necessary to block the these allergenic components of bee venom fundamentally.

- Necessity of mass production come to the fore because the contract is accomplished
by the large quantity, not small quantity.

- Establish a method of separation and analysis for active ingredient(Melittin, Apamin)
and allergy-induced component(PLA:) of purified bee venom.

- Standardize a mass purification system of Isolated and purified bee venom for
overseas export.

- Enhance the value of the merchandise through safety and effectiveness test of
purified bee venom(PBV) and Isolated and Purified bee venom(IPBV).

IM. Contents and range of the Project
1. Establishment for a separation and analysis process of allergy-induced component of
PBV
- The main three components(Melittin, Apamin, PLA»2) of PBV are separated by Ultra

filtration which based on difference of molecular weight.

Establish the optimum separation condition of PLA: according to condition of

separation for the concentration of sample, molecular weight of cutoff, pressure.

- Conduct a quantitative analysis(HPLC) and Qualitative analysis(SDS-PAGE) of PBV
and IPBV.

- Separate the main components of PBV to the each one-component by Prep—HPLC

using Reversed Phases Chromatography method, and then analysis them.

2. Standardize a mass production system for overseas export of IPBV

- Establish the optimum separation condition of PLAs by Ultra filtration which based
on various conditions.

- Compare and analyze with the yield of FPLC Gelfiltration that is the existing
separation method and Ultra filtration which 1is established by this study for

production rate, production cost, mass production.



3. Safety and effectiveness study for overseas export of PBV and IPBV

- Study for shelf life : Check the change of main component according to the storage
condition of the dried form and aqueous solution(l mg/ml) for PBV. Accordingly,
establish the appropriate condition of storage and distribution for export.

- Antioxidant activities : DPPH radical scavenging effect

Antibacterial effect : Agar well diffusion, MIC

- Anti—allergic effect : Histamine assay

Anti-inflammatory activities : NO assay

- Cytotoxicity: MTT assay, Agar diffusion test

Skin-lightening effect : Tyrosinase inhibitory effect

Anti-wrinkle effect: Elastase inhibitory effect

4. Anti—aging activities evaluation by cell based methods in naturally aging
- Cytotoxicity Test and Proliferation Assay in HDF Cell by PBV and IPBV
- Collagen Synthesis by PBV and IPBV(ELISA assay, Western blot)

- Inhibitory Activity of Matrix Metalloproteinase by PBV and IPBV

5. Evaluation of anti-wrinkle effects from UVB-induced damage on PBV and BV using
cell experiments

- Protective Effects of PBV and IPBV in UVB-damaged cells

- Collagen Synthesis Activity of PBV and IPBV in UVB-damaged Cells using ELISA
assay

- Collagen Synthesis Activity of PBV and IPBV in UVB-damaged Cells using
Western blot

- Supressions of MMPs by PBV and IPBV in UVB-damaged Cells

— Mechanisms about Anti-wrinkle Activity by PBV and IPBV through ERKI1/2, p38
and p65

6. The clinical evaluation of the PBV and IPBV related to the cosmetics

- In vitro 3T3 Neutral Red Uptake(NRU) Phototoxicity

- In vivo Local Lymph Node Assay(LLNA) Skin Sensitization

- Patch test : Be based on the ‘Dermatologically tested’, investigate the irritation and
sensitisation potential of PBV and IPBV following repeated cutaneous patch
applications.

- The investigation about the improvement of moisture and elasticity using essence
which is made by IPBV : Apply the appropriate amount of test sample ‘Essence’ on
the facial area twice a day and then evaluate the improvement of moisture and
elasticity.



7. Market research through the internal and external Exhibition/Exposition
Provide the efficacy and safety materials of PBV and IPBV to our potential customers

through the internal and external exhibition/Exposition, business meeting.

IV. Result of the Project

1. Establish a method of separation and analysis for allergy-induced component(PLA2)
of PBV
- We determined the molecular weight of cutoff as 5, 10, 30 KDa through the
molecular weight of the each active ingredients which are contained in PBV. Also, we
determined the pressure as 20, 30, 40 psi and the concentration of the aqueous
solution which contains the PBV as 1, 2, 10 mg/mL.
- PLA; was removed through a change of various conditions. Contents of the Apamin
and Melittin(50~60%) which is contained in PBV were measured under the similar
condition(20 psi, 1 mg/mL, 10 KDa).

2. Standardize a mass production system for overseas export of IPBV

- We established a mass production process of IPBV which based on the separation
study of allergy-induced component according to various conditions(concentration,
pressure. molecular weight of cutoff). We dissolved the PBV with the concentration of
1g/L in the distilled water to produce a IPBV. After we conducted primary filtration
of it using 30 KDa filter, filtered the collected filtrate again using 10 KDa filter. We
also added the enrichment process of the collected filtrate using 1 KDa filter after

second filtration based on the content analysis of main components.

- As compared with FPLC gel filtration that is the existing separation method, yield of
the Ultra filtration which is established by this study is lower about 26%. But, the
utilization of partial substance including PLA: is available after the separation process.
we also confirmed that the production cost and production time was remarkably
improved. Accordingly, we think that the separation method of Ultra filtration is

suitable for the mass production.

3. Safety and effectiveness study for overseas export of PBV and IPBV

- Study for Shelf life
After preparing the each sealed glass bottles which include the dried form and
aqueous solution(l mg/mL) of PBV, storage them under the below conditions. We
studied about the shelf life of PBV by component analysis according to the storage

period.

- Condition 1 : storage form(dried form of PBV, liquid form of PBV)
- Condition 2 : storage temperature(-20°C, 5°C, 25°C, 40°C)

_9_



- Condition 3 : storage condition(lightproof, transparent)

- Condition 4 : storage condition(inflate nitrogen ,aerial exposure(oxidation))

We measured the changes of the component according to the storage environment
for each hour to establish the appropriate condition of storage and distribution for
export of PBV. As a result, Melittin showed the largest content changes among the
three main components. In addition, it showed the sediment at room temperature and
the maillard reaction at high temperature with changes of contents. It also showed a
obvious change in appearance. When we store the dried form of PBV at a low
temperature among the various conditions, it showed a high stability. It showed a
noticeable decline under the moisture, light, oxidising condition and high temperature.

We think that specific conditions such as dry condition, shade the light, low
temperature, block of the moisture and oxygen are required during the long-term

storage and long-distance distribution of the PBV.

- Antioxidant activities : DPPH radical scavenging effect
The ICs value of PBV and IPBV is a 0.32 mg/mL, 0.53 mg/mL respectively. These
figures are similar to the value of the [lex Kudincha crude extract. Therefore, PBV

and IPBV are proved as a natural substance which has a antioxidant activity effect.

- Antibacterial effect : Agar well diffusion, MIC

We evaluated the antibacterial efficacy of PBV and IPBV for the seven strains. (Z.
Coli, S. typhimurium, S. aureus, S. mutans, S. epidermidis, P. aeruginosa, P. acnes)
It showed an antibacterial efficacy against all strains at a concentration of more than
3 mg/mL for PBV and IPBV. Especially, it showed the highest value against S
typhimurium and S. mutans in antibacterial activity test. But, it showed the lowest

value against P. aeruginosa.

- Anti-allergic effect : Histamine assay

As the concentration of the sample increases, the secretion rate of histamine was
also increased. In comparison with PBV, the value of IPBV was increased with a
slight difference. According to the result of this test, the secretion rate of histamine
of IPBV which doesn’t contain the allergy-induced component(PLA2) is lower than
that of PBV. So, we confirmed that allergic reaction of the IPBV was decreased.

- Anti-inflammatory activity : NO Assay

PBV and IPBV were examined for their anti-inflammatory by using detection of NO
level. IPBV exhibits superior profile in comparison with regular PBV for suppressing
the inductions of NO

_10_



- Cytotoxicity : MTT assay, Agar diffusion test

We conducted a MTT assay for RAW 2647 cell and RBL-2H3 cell. More than 90
percentage of Raw 264.7 cell is survivable at the concentration which is showed a
below the 13.1+0.021 pg/mL, 19.88+0.04 pg/mL respectively for PBV and IPBV. More
than 90 percentage of RBL-2H3 cell is survivable at the concentration which is
showed a below the 0.4+0.01 pg/mL, 0.64+0.012 pg/mL respectively for PBV and
IPBV. We eliminated allergy-induced components from the PBV. But, we found that

it doesn’t have much effect on the result of cytotoxicity.

The agar diffusion test of the PBV and IPBV has been tested according to GLP
standards of the FDA. In case of the PBV, the toxicity was not observed as a ‘grade
0’ at the concentration of 0.1 mg/mL and 0.2 mg/mL. Also, in case of the IPBV, the

toxicity was not observed at the concentration of 0.25 mg/mL and 0.5 mg/mL.

- Skin-lightening effect : Tyrosinase inhibitory effect
The ICsy value of PBV and IPBV is a 2934001 mg/mL, 4.65+0.012 mg/mL

respectively. It means that they have a skin-lightening effect.

- Anti-wrinkle effect : Elastase inhibitory effect
The ICsy value of PBV and IPBV is a 2.09£0.031 mg/mL, 1.62£0.012 mg/mL

respectively. It means that they have an anti-wrinkle effect.

4. Anti—aging activities evaluation by cell based methods in naturally aging
PBV and IPBV were examined for their anti-wrinkle activities by using detection
MMPs inhibitory assay. From this, IPBV exhibits superior profile in comparison with
regular PBV for inhibiting elastase activity as well as suppressing the inductions of
NO and MMP-9, while still retaining the positive effects on cell proliferation and

protection against UVB-induced damage in human dermal fibroblasts.

5. Evaluation of anti-wrinkle effects from UVB-induced damage on PBV and BV using
cell experiments
PBV and IPBV exhibited significant protective effects in UVB-irradiated human
keratinocyte(HaCaT) and human dermal fibroblast(HDF) cells and they also induced
type I collagen synthesis in UVB-irradiated HDF cells except BV at 3 ug/mL.
Furthermore, both PBV and IPBV showed the inhibition of UVB-stimulated matrix
metalloproteinase-1(MMP-1), a major collagen degrading enzyme in skin. However,
PBV, unlike IPBV, exhibited strong cytotoxicities in skin cells(both HaCaT and HDF)
at 1its working concentrations showing anti-wrinkle effect. The underlying cell
signaling mechanisms of these anti-wrinkle effects of PBV and IPBV were
demonstrated by the activation of ERK1/2, p38 and p6b5.

_11_



6. The clinical evaluation of the PBV and IPBV related to the cosmetics

- In vitro 3T3 neutral red uptake(NRU) phototoxicity test
The 3T3 Neutral Red Uptake Phototoxicity Assay can be appropriated to identify the
phototoxic effect of a test substance upon exposure to ultraviolet A(UVA).
Chlorpromazine(CPZ), a positive control, exhibited high levels of Photo Irritation
Factor(PIF) and Mean Photo Effect(MPE) values, while PBV and IPBV had very less

of these values.

- In vivo local lymph node assay(LLNA) skin sensitization test in PBV and IPBV
Local lymph node assay is an alternative method to evaluate skin sensitization
potential of chemicals. Eight weeks old female BALB/c mice were treated with
p—phenylenediamine(PPD, a positive control)) PBV or IPBV. In all of PPD
concentrations(0.1, 1 and 3%), Stimulation Indexes(SI) as sensitizing potential of
chemicals were > 1.6, determining to be sensitizer, while SI levels of PBV and IPBV
were below 1.6. Hence, PBV and IPBV can be developed for cosmetic application

because they considered to be non-phototoxic compounds and non-sensitiziers.

- Patch test
This was a single-blind, within subject comparison, study conducted in 106 healthy
volunteers(aged at least 18 years) to evaluate the irritation and sensitisation potential
of two test articles(PBV and IPBV), by means of repeated cutaneous patch
applications. A total of 106 subjects received nine "induction” and one “challenge”
patch applications. No erythema was observed during the Induction phase of the
study and there were no questionable reactions during the Challenge Phase(Day 38
and 40) by any of the subjects to the test articles. The test articles can be
considered as safe for use under the conditions of the study, and claims such as,

"Hypoallergenic”, and "Dermatologically Tested”, are substantiated.

- The investigation about the improvement of moisture and elasticity using essence
which is made by IPBV
After apply the appropriate amount of test sample "Essence” on the facial area or
around eyes twice a day(morning and evening), we evaluated the improvement of
moisture and elasticity. This study was conducted with 20 adults, aged 30~55. As a
result of measuring the efficacy using cutometer, we confirmed the improvement
effectiveness of moisture and elasticity of statistically significant level after using the
test sample "Essence” for 4 weeks as compared with before use of the test sample.

Also, there were no questionable reactions during the test period.

7. Market research through the internal and external exhibition/Exposition
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Exhibitor in the domestic exhibition(2), Exhibitor in the international exhibition(4),

Visitor in the international exhibition(2), Having a meeting with export companies(2).

V. Attainment of the study and Application plans
1. Commercialization and Industrialization

- Technology Transfer : The agreement for ordinary license about patent of
No. 10-13645006(2014.03.03.)

- Expectation of the overseas export by establishment of mass production system for
IPBV

2. Public relations

- Internal: Cosmetics & Beauty Expo Osong Korea 2013, Bio Korea 2013

- External: PCHi in Shanghai 2014, In-cosmetics in Haburg, 2014, 12th Asian
Apicultural Association Conference in Turkey 2014, In-cosmetics in Brazil, 2014

- Broadcasting : KTV (Republic of Korea hopes of creating economic plan, 2013.11.22.)

3. Patents and Papers

- Patents: 10-1364506(Patent registration),
PCT-KR2013-005016(International patent application, China, USA)

— Papers: Published for 4 papers(The Korean society of analytical sciences(1l), Journal
of the korean society of cosmetology(l), Journal of the Korean Society of
Toxicology(1), Journal of Agriculture & Life Sciences(1l)), Submission for an 1 paper
(The Korean society of analytical sciences)

- Poster Presentation: The Korean society of analytical sciences(2), The Korea Society
of Food and Nutrition(1), The Apicultural society of Korea(l), China-Japan-Korea

symposium on analytical chemistry(2)
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4. Ultra filtrationg ©] &3 AA B 59 £ FAZMNT
7 A

AAE =S FAstE F2 E29 melitting apamin, PLA22] 2% xfo]E o] &3]
o
=

Ultra filtrations &3l BA5 =S E2stdth EcE PLA; o3 2 AAE 9ste] o
U )38 ¥E Fa el RARE 33 st s
<E 3 8o FR AP P>
Classification Ingredient Molecular weight
Phospholipase Az, B <13 KDa
Enzyme Hyaluronidase 38 KDa
Phosphatase 50-160 KDa
a-Glucosidase 51 KDa
Melittin 2.8 KDa
Apamin 2.0 KDa
MCD peptide 2.6 KDa
Peptide 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
. . Dopamine 0.15 KDa
aAr?c(l: tlaﬁir?émar(l;eig S Noradrenalin 0.17 KDa
Aminobutyric acid
. . 0.18 KDa
a-amino acids

AR

(1) B5A%
U oA AFSFQ M AE EH(Apis mellifera L)8) BE5S EE=HAX(F)H R0

oo, T Agatel AW BH ol AANES Bal BEES AAT F -56°C

(2) 7171
Ultra filtration(3+2] o] #}7])%= millipore (amicon® Stirred Cell Model 8200)#] %2 A}
£330 7]7]o] A}8%E membrane filter™= millipore (ultracel® ultrafiltration discs 5

KDa, 10 KDa, 30 KDa)Al# < AF&3tdth =24E A &2 XP 1056(Mettler toledo, USA) &
dS AFESHA
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(3) Ultra filtrationS o] €3 L =27] A& 2L 82 E2 A7

AzHE AAB55PBV)S SHTl 1 g/100 mL, 1 g/500 mL, 1 mg/mL =% 7z}7z}

o] & YFo] =l & ETFES AlASH7] 93] 0.45 um(Sartosius, USA) syringe filter
& o] &3to] ot ExEY PLA; % AAE flste] @ 7|FAarlE A AE
o

2xpz7] 9 v mste] Aelsgln,

al
59 ‘(IPFE-}B]T':O] HAEA i aaE fFAE] fd 22E 0~4°C

= s FAES A
oA ZFF5ol A4l Ultra filterS Ultra filtrationoll ¥ ZHalar wwtabH A Awke] &
FreE Bt A3 ¥ §55 59 FE&AS FAATd P, 20, 30, 40 psiE o H
< 27 924 ARt o3 & A7 xs a2 HPLCE ol &3t &3s FAsdth

- 2711 A5%%010 mg/mL, 2 mg/mL, 1 mg/mL)
- 27 2 8 EAFG KDa, 10 KDa, 30 KDa)
- 27 3 4=H(20 psi, 30 psi, 40 psi)

(4) B59 FaAdw AFEH
=9 gpamin, PLA», melittin d&E4S ¢l Waters®] HPLC systems ©]-83}%]
o™ columne =EE 25°CE HAsIAu. olsdo=E 02% TFA water(A)¢ 0.22%
TFA acetonitrile(B)E 100:0 Bl &2 Al&Fsle] 2013F AA13] 50:508.2 Srfn] &S WA
5 30&%F A A sl vl 10000 HlE & WHSEAA ARSI T 1.0 mL/min®] &S A8t
™ UV 220 nmolA] 4315 o HPLC #4218 <3 4>9] Lokt

ol

AAB=5PBV)e] A 37HA 2 F8AH<2 apamin, PLA,, melittin®] A% =2
apamin(0.5 mg, % >99.5%), PLA>(1 mg, +%>90.72%), melittin(b mg, +%>92.0%)
=7 10 mLel &3iAA 20, 30, 40 mLA star, Al7e F%EE 1.0 mg/mLE A
st XA AGRAHo g7 BA59T)

1529 7 A% 3t&FS standard? calibration curve®} 7} A& WA S AbE3le] ofg Al
A (s Fa8 S Atskdh

> o dlo o
JIN' by

L o
il
2
o, _llN‘
o
o

<¥ 4 HPLCE o83 ¥59 4% ¥4 27>

Pump | Waters 1525u binary HPLC pump
Detector | Waters 486 detector
Autosampler | Waters 717 plus
Column | Phenomenex Jupiter 4u proteo 90A

g A: 0.2% TFA in water
Mobile phase B: 0.22% TFA in acetonitrile

UV absorbance | 220 nm
Column temperature | 25°C
Injection volume | 20 uL
Folw rate | 1.0 mL/min

Instrument

min A(%) B(%)
. Ini. 100 0
Gradient 2 50 50
50 100 0
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S (%) = R EANFZF(mg) ¥

B (%) oMol w7 A y 100
100 T OEERE HA 2] N (mg)

(5) SDS-PAGEE %53 AA &4
Laemmli®] SDS-PAGE W¥”& olgslglon, 20%9 gel #4& 1
glass plateol] ¢F 10 mL A% &% & HF S 9437 98] 525 F 1~2 mL
o] separating gel= =31, 9lo] 53 =& A AL staking gel A= 9F
B 5 gelo] &£7] Ao combE 7Y #3]3 staking gelZbA] 2 combE Al
SDS-PAGE gels A AIZIHHEE 5).

pu?

mln
L

o
N o
ol
o

c.nl-ﬂ
N=!
_OLT‘
£ o

O

<3 5. SDS-PAGE®] separating gel 2 staking gel Z&%3>

209 separating gel 5% staking gel
DW 700 L DW 3.4 mL
3096 acrylamide mix 6.6 mL 309 acrylamide mix 830 uL
15 M Tris-HCI (pH88) 25 mL 1.0 M Tris-HCI (pH88) 630 puL
10% SDS 100 pL 10% SDS 50 uL
10% APS 100 pL 10% APS 50 uL
TEMED 4 pl TEMED 5 ul

SDS-PAGE=Z  #lstax sti= 83 sample buffer(Laemmli 2x Concentrate,
sigma, S3401)E 1:1 H] &2 &3%38lar, 90°Ce water batholl A 5% %< =871ttt Gel
comb®] marker 5 pL, sample 30 pL*® loadingstil, gels SDS-PAGE B =] 7]% A
running buffer(25 mM Tris, 192 mM &4, 01% SDS, pHI3)E AHFAUth
SDS-PAGE power supply &3}¢] staking gelolA 60 VZ ¢ 308 &<t #sA]7]a,
separating geloll 4] 120 VZ ¢F 60~90% &<t Z&5A 7t Al52 A power supply®l
A YT AFE e gelolA A% B2 B85 3, coomassie brilliant bule G-250 &
29} destaining solution®. & G/ T handE EQlsle] B-Zo Ay =r] FrEzEQl

hyaluronidase, PLA; 52 &&o] &5 A+=A A5ttt
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(1) HPLCE o] &3 A#EA o Aot
AAE 5o F2 FE8AE  apamin, PLA,, melittin®] A #S EXstn A4S 7
Fat7] 918 AxEEAS 20, 30, 40 pL& loadingste] Z=utEI(2® 6)7 calibration
curve(X=: amout, Y5 Peak area)(1¥ 7)& 2743t

J

Minutes

<71% 6. Chromatogram of standard. A: apamin, B: phospholipase As, C: melittin>

& Al 7FH(apamin: 10.7 min, PLA:

16.4 min, melittin: 21.9 min)¥} peaksS &<2lstaL A S glstA (2™ 6). A4

=& apamin, PLAs, melittin 2}7}e] F9 % tiv] peak WA H]E AbE3dlo] Aabel i
o

[¢]
g 7) 3FE testE Edlo] A== so1EgrHE 6).
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Peak Area

Peak Area

Calibration Plot B Calibration Plot
o - i T
| <l o 1x10°
5.0x10% ;‘; ] 3
! [ L L Y CAL L L L L A LRI
Amount Amount
c Calibration Plot
1.0x107-] ":E‘:f(fé?;;%{fi
<19 7. Calibration curve of standard>
5.0x105-] - ) .
] A: Apamin
0.0 B: Phospholipase A2
—U.DD ‘10!001 o IZO.‘UD‘ o ISO“GOI o ‘40}00 C: Mehttln
Amount
<3 6. The test of recoveries>
. Concent Added Found Recovery a
Species " AL L % Mean £ SD
20 20.014 100.07
Apamin 0.0498 30 29.971 99.90 100.00 = 0.07
40 40.014 100.04
20 20.101 100.50
PLA, 0.0561 30 29.799 99.33 100.03 + 0.50
40 40.101 100.25
20 19.948 99.74
Melittin 0.4825 30 30.105 100.35 99.99 + 0.26
40 39.948 99.87

a) SD, Standard deviation
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ZHTE o] &35t 10 mg/mL, 2 mg/mL, 1 mg/mL Z}7}¢] ¥ o] i o] o H=
oS gHI FFERZ(cut off size)E & ]5te] Ultra filtersta 21 x% & Aol A

©.
1=
Z9 HPLCE ol g3to] d3e 459t

1 A3 PLA29| 4% 5 KDa, 10 KDaollA] A1 A7F ¥ ew 30 KDaol A= A7 w1 A
Rt} o]= PLALS ¥AF#o] 13 KDal & 5 KDa, 10 KDaoll ¥®]3] cut-off pore size’}
30 KDaoll Al ¢kd3s] AeljAA] & dF FE57] diio=2 BRIk =gk Shof wel A A
TS 59 F8de Fro AgHglo] 30 psidlA o] vra 20 psi, 40 psiolA =S A

[e)
o

At HEs HAH (29 8). W2 FHS H< 30 psie] A5 22 wRkEEo|A 20 psi B
=2 4ES 30 psis tebAl HW v W] WUl molAle wRESAAC o)
PLA} §&9A k7] w02 Belth 30 psi Boh & 40 psis 7FetA 2 A% 1
o] 30 psi Bt} ¥ st#Fo] YEFUA 9 membrane filterd] 49 -S

—e— PLA2

10

content (%o)

=5 T

1 ! L 1
A Ee ) B A ) :l:l: =
Pressure(psi) &= |F | &l&F S

-

e
[ a

= P
= =
)

o~

, z|zlzlz|zlzlslzlzls]zlzls
Cut-off size | 5KDa | 10KDa | 30KDa | 5KDa | 10KDa | 30KDa | 5KDa | 10KDa | 30KDa
concentration 19/100ml 1g/500ml 1g/1L

3

4

20
ot
e

<a¥ 8 =3l wE PLA; draFds>
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Apamin®] ¢ v 219 Hstd = AHAE=(PBV)S dHFS (>
o1 5 KDaol A g4 w7}t eotds Bage F4aAu g 2o 5
mg/mLo| A %= 80%w| Rt 2 e 10 KDa, 30 KDaollA = 5 KDaell H]& cut-
size7} 7] W&ol 95%0]/9] =2 THES B 9)

120 e~ H0
N
2 0] r
TE 60 ‘_“."""'
2
E 40 |A—aa
20
0 4 4 1 I 1 I 1 i Il i 4 1 g i Il Il
rresses) |21212IR12|2 eI g slglgrlriglclRlg|clrlglalrls
Cut-off size | SKDa | 10KDa| 30KDa| 5KDa | 10KDa| 30KDa| 5KDa | 10KDa
concentration 12/100m1 1g/500m]1 1g/1L

<1¥ 9, %A WE gpamin EH-E&>
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21 melittine 5 KDa & #4139 membrane filters A}
A5 shafo] SE/HAY s F%, dHo] defdE T3
ogulwko 2 VeIt 10 KDaol A E w7t QoA 42 8

A= =2 ‘5]—\1]:0] —_1—7]-6]-_— E_ ]q— O]-Eﬂlﬂﬂg}

_/]:
ol A FAL W 7 =L S Bdwd(1d 10), PLAS wERFA =
o wWEFELO A 20 psi BUF =& ¢t#el 30 psiE 7bebAl HW wF e Wiyl mof
A =R

i H 1l
Aol 98l melittine] FE% A goF W& ko] YEd Aoz Holm 30
T mtoz A3t AAlfFEo] ol 30 psiol H]E] =2

—e— Melittin
80
60
~- . \/’
. Y ~/
g \ -
2
'\’_4
20
‘\H \—4
0 ‘\'.‘0—1“ [ P P T PR PR L
rressuresi) |1 213 |212/5 21215 |2l 2l 2|zl sl s |slzl5|cl 2| lsls
Cut-off size | 5SKDa | 10KDa | 30KDa | 5KDa | 10KDa | 30KDa| 5KDa | 10KDa | 30KDa
concentration 1g/100ml 1g/500ml 1g/1L

<9 10. 2749 wWE melittin A 3>
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(3) #H¥E =59 A L AHFHI}
<oy 8>, <29 10>8 F3 & g %ol 20 psid ¥EHOoE 10 mg/mLe] Tl A
30 KDa membrane filterg AF&3F 3¢ o8 7H#4] 271 FolA% 7FE =2 melittin®] 3
:I

_—‘.)lz'oﬁ

FS UERN AT PLA7F ¢bdd] AlAEA eFar 2% o]st sttt 20 psie] gEo=
1 mg/mLe T%Xo4 10 KDa membrane filterE A}83%F %ol 1 mg/mLe &xolA
10 KDa membrane filterE A}-&3F Z7 ol W8] melittin o] 3% SEekov PLA7E A1 A
HAeS & 5 Adnen o5 HPLCS SDS-PAGEE &8 #elstsich(1d 11, 11 12).

oA AZvEIRES B3] T59 Fa 37}7(] fFadie #FEAZHapamin: 10.7
min, PLA2: 16.4 min, melittin: 21.9 min)¥} peakE &<1st 2345 v O 2 PLAS 5
A17Fel 16.4 minol A 20 psi S 7FelFar 10 mg/mL 5o Al 30 KDa filterZ /\}%I}
oA A E-Fe vlE] w2 PLA; peaks &A1& 4 AATE 20 psi @EHS THElTa 1
mg/mL %o 10 KDa filter A}-&3F ZHo = PLA; peak”’} YELUA] & st
At w3 F 24 BT melittin? apaming AAE = S fA 5L Y&

.

_E

OFI

59 F2 37MA FEAEQ standarde} HAEE, F
f HPLCS} mh7FAl 2 20 psi %“?‘1—% ZFell5=a2 10 mg/mL
T A 30 KDa filterg AF&3 7oA GAlF =0 Hla €2 PLAs bandE 13
AT 20 psi ¥HELS 7T 1 mg/mL FEolA 10 KDa filter AF-83F ZAo A+ PLA,
band7} YERHA 55 g1kt

SDS-PAGEE o] &3t A3
2lol o

RIESER S T
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2.00

1.804

1.604

1404

1.204

T E—

- 1.004
<

0.80+

* T N |

B e e e it ]

0.00+

LI R VOO, S T 5, L. 3205, A . A A, .0 5 0 . P . L P
10,00 11.00 12.00 1300 14.00 15.00 16.00 17.00 16.00 19.00 20,00 21.00 22.00
Minutes

<% 11. HPLCE °] &3 Fald 559 gFEA
(A: PBV, B: 10 mg/mlL, 20 psi, 30 KDa, C: 1 mg/mL, 20 psi, 10 KDa)>

Marker Blank PBV A B STDApa STDPLA2 STDMel
75 D
37
20 —
15 —
- — Ll
5

<719 12. SDS-PAGEE ©] &3 #8¥ &5 4444
(A: 1 mg/mL, 20 psi, 10 KDa, B: 10 mg/mL, 20 psi, 30 KDa)>
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gt 8 -AAe=5IPBV)Y dHAA F4%

[e) 1l
E5S FASH] Y8 0~4°Ce) AEjol A FFol A4 ultra filterE ultra filtration Wl
Yol 23sta wykstia A A% FHFE Yt Fhd B s "5“’“% ultra filtration®l
A p51-°4 %LE—?EE 04_’ A 71t} 30 KDa filterE o] -&3Fo] 1%} oﬂﬂr = —rﬂd }%‘—ﬂl

=94 1 KDa filter2 &%38H:= ?Jr@% S A aian (G A 13).

A== OH
= — e |
PLA;
P BV ===F2| melittin
| smm}__ _________ =on
Bee venom) = PLA.
Melittin, apamin a
Z-=Fo| PLA, [ 3okDa™> —————————-

<9 13. Bg-AA 5= gFYL F- %= L ultra filtration system>
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ob e -AAlE s A el mE A aE vla
& A

(B A B S P Y

1) =4
w=ol olglzy] §utgEel PLAS E|ds 79 Wel9d FPLC gel-filtration® 2}
B AFES B /et ultra filtration® AAHE, AR S dHAAAS 3 F5EES W
starz}b gkl
(2) Wi
A8 7178 ZF 857 HEEAE S st o 30 Fob AAE 4 e e AA
B9 oz AMAIES vl E-AAlES 1 g& At HE AMEEE AR
HIE ALEste] vl €S kst o A2 (2)S 53 555 Axbstdth =3 PLA,S)
AAY F-AAe5 =& g21st7] 98t HPLC A4 #HAE AAlskat
e w | FAZR T AGA Y A
TEE = el AT A AR S T > 100 (%)........(2)

Q) 23 8 n%

FPLCE 3 PLAE &2 & 49 39 injections T3 20 mge] o5& #3T
= o1 bio-gel WAFAS £, AdFUd °F 939 injection®] 7}tsdttlh. FEES
40% o1, =5+ 0% AE9 1+ E9 melittine] ¥ Eo-AA 55 Aol 7hss)
ok 1 g9 EY-AATES A= oF 4769k o] v &3} 7684 7Fo] A~ Q H T

Ultra filtrations §3 PLAE #2 & 4% 3 Hel Ad(15)e=2 16 g9 55 o
2 28T F dom PLANTSE 25%0]1/H)9 A <02%=2 e AAES gEd = 3l
At T3 1 g EE-AAEES A=Y oF 247 ] v €3 17A7Fo] AQFHE A
S Q"J’S}ME}(L 7). FPLC gel filtration¥} H|u8}o] 552 oF 26% ALz SA|nk Hg
B4 & PLAE x3ets FEE29 &80 7lssta vl§& 2 AAATRo] AASIA S
&S stelst A¥ ultra filtrationo] e Akol A stslvta 37k ol

<3 7. FPLC¢} Ultra filtrationS ©]-&3F #2|-AA| 55 AAES vu>
FPLC Ultra filtration
A5 | THEE TE (%) H] & Ay | F5E = (%) H]-& A3k
(%) | MelittinZ]F) | Qg ) | Ug D) | » | MelittinZ]F) | g ) | (1g B)
1=} 48 90.91 26.2 69.42
22} 38 97.81 28.1 66.49
3=}k 49 97.54 26.8 69.47
4=} 48 92.00 28.1 67.00
5%} 30 89.95 26.2 65.67
9 ZF T+l ZF
65 | 35 88.63 4768 | T68ARE | ooy 64.39 24t | 17417
7= 53 82.3 26.8 67.04
8=} 53 92.47 26.2 61.38
9=} - - 26.2 60.09
10=}F - - 25 67.97
4t 44 91.45 4767 | 768A1%7F | 26.52 65.89 247+ | 17413

_39_



o1

ol
i

o,
N
fo
mV)
ne
oX,
M
M
)
NE,
M
i

N
-
yus)

N

AAE=e] FEAT H U2V IR By TS vEoeE ¢ yolrt
Prep-HPLC(High  Performance Liquid Chromatography)& ©¢]83}¢] Reversed Phase
Chromatography WS T3] 559 #2482 apamin, melittin¥ <& 27] fFEAd <
PLAE &8 3tAth otgst =122 columnel % 80 mL/minlz &5 ZHTH
sl AZIth kg sy By 55 A1Z S injectiond §, £v9] #4S 80 mL/minS®

THA, A9} BEWlE gradientE THA <3F 8>9 o= F5 AEE Y
oA BE9 peaksE AEEE fraction collector® FE oW 7} peake] AES 7]

H= gFol &l standard$t Hlwste] =5 gl

-

2

Sh
do Mo
ol T b o

b
o

<HE 8 BEO W B 2A>

=3

Pump | Waters 2525u binary HPLC pump
Detector | Waters 996 photodiode array
Autosampler | Waters 717 plus
collector | Waters Fraction Collector I
g A: 0.2% TFA in water
Mobile phase B: 0.22% TFA in acetonitrile
UV absorbance | 220 nm
Phenomenex Jupiter 10u Preteo 90A
Column | 55)"v 21 20 mm
Injection volume | 1,000 pL (10 mg/mL)

Flow rate | 8.0 mL/min

Instrument

min A(%) B(%)
. Ini. 100 0
Gradient o5 50 50
60 100 0
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EREE N REE

Reversed Phase Chromatography®] @ ol upg} iAol njFAdola o] F o] =
22 FA Al57F 14 285 AY. chromatographyoll 4 2057504 A &% peaks &5
A 10~12%5 AA e &5 dal27] FEE] PLAR F4EW(2d 14) Astes 55
o] FE4d#2 melittine 24584 YERST S 1809F A HEE peakt & =ollA 1
~2%E A 8F= apaminl® AlmH T}

1911157 Diode Array
= 24.50 Range: 5.777e+1

8.25e+1
S.0e+1
4 75e+1

4 5e+1

Melittin

4.25e+1

4 0e+1

3.75e+1

35e+1

3.25e+1

30e+1

2. 75e+1

AU

2.5e+1
2.29e+1

2.0e+1

1.75e+1
1.5e+1
1.25e+1 10.55 PLA2

1.0e+1 2D 5?

75 i

- [\ Apamin L
18.09

25 e
eI /;

n.o

T T T T T T T T T T
10.00 12.00 14.00 16.00 1800 20.00 200 2a'00 2600 3600 30.00
Time

<19 14. AA L= Prep-HPLC A EZntE 18>

Prep-HPLCE o]&3t #8 7|&S ©]83t9 melittin, apamin, PLA7} &85 A5 &
?l &L o]& Al SDS-PAGE, HPLC #41& &3 BHAF =423 vul B4 vH(
2 15). melittin®] A% BGAAIESY A$ 93.52%, EMAMAIE 91.34% = F A EF =>90%
7F 9 =28 gt apamin® A5 FAMAIE 99.86%, ERAFAIE 99.53% = T+ AlE
B s =2 o255 YER Y T3 PLAS A BFAMAIE 91.22%, EFARAIE 56.08%
o] £EE zolE HIATE ole BEAMAIFES A5, A st st 54 9 o ¢ gl

unknown peaksS YWENJE A o7 Hol o] ARyl e Lo JIFS n|z Aow AlmH
=3
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<71¥ 15. HPLC ¥ SDS-PAGEE
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i)
a5 Apamin =YY b i sAp ®-omet
g Irjection Area % nrea %
e 517810 9991 1345043 R o
B35 i
30 1306550 99BE  Ma17Rle @94l
g 100 654015 9970 700164 G954 o L 100
2 025 Average 1492781 996 3951515 M3 s
B=1
020 Cib
-,
015 i
Apamin pe
01
-] 0 100
D5 R
L e o i s o e e e gy
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1. Agar diffusion test® &3 AEXEAH H7}
(M= FDA X A7 #E &5 &9 Re-AAEE AXE4 Bt 2013, MMDG)

7k A
Agar Diffusion Test= P ZFo| o3t A Aoz AA HIrt 7hss 5443 0]
o} o] Al¥-& agar layers E3lA A & F gAY agare) WS & 7 e SEEAE
d H7IE 918 o] &AM

Agral] ok} ISO 10993-5:2009 &4 AlgS F53e AX 54
o] AFE-E 2t} m = Pharmacopeia®l A+ thdsh 2o &4 F
HANS Fdstar

=

L

_

(1) M Evfek
Hhol e B 548 Hr7tE o A0 L929 mammalian fibroblastE o] 83} 2
] wjx]+&= fetal bovine serum¥} antibiotic-antimycotic®] &% MEM(minium Essential
Medium, Eagles)¢} EBS(Earles Balanced Salts)ell 8] %FA] 71t}

(2) Agar diffusion test
60mm<e] i H tissue culture gradel] FEZ ZHolE confluent YA EE
trypsin 2k Al FE sto] & Feole B oF Ix10° celld] WER A EE wdsg)
RE ZHoEE AdS Y8l oF 80%9] confluent &S 7] 9138t 5+1%2 CO.E E3

s 37°C4 E‘r%?‘& g o i 24713 o] wieFstdvh. Wi 5, wiFAIE2] subconfluency
o

o
4%

M

ad

7y A EgFo A wAE 5‘_""\3 71] A 1112 H2F 2% w/v purified agar ¢}
2x Complete MEM 7 mLZ X A|g}Hth BlY3]l agars Aol A 168 o]A &3 23S
A1ZFsE7] Aol 0.01% neutral ted @AY 2~5 mLE AEGES A4 S (FH4 168 &<t
A 2~HA AASA o
29 AdE4d oF 02 mLs A4l
of &#Eol oF 10%9] cell agar & XWH S
Tswrol A4 2y FolE FH|dt. %
u=]

I A"
= AL 39 WEsY 3709 ZHo|EE blank HERFoR FH|EGT. RE ZyolE
541% CO.7F 239 37°CY] th5dt A oA 24~28A7F vl ksl r)
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(3) =457
wjoko] wel, WE Feo|Ei <E 9>9h ol M AWHOR MAH £ )

At

grade Q-S4 A
0 None ¥ ooty 2 FHo ARG Aol §la
1 Slight 3 oty 2Ee] 71F oy HstE A
2 Mild E of) AlgkE W9 Qtol e
3 Moderate | ¥ =7] 1 cm7}A] &3
4 Severe | ¥ o]|%o] 1 cmold 44

o 23 3 uF

AAB53 - A S 52 agar diffusion testt= FDA2] GLP7]<=ol wel A¥ 359 o
o Ays <E 10>¢9 2dh 0.1 mg/mL¥ 02 mg/mLelA A3E GAE5e 9 grade
0 o8 ZA4o] WARHX FUrt F-AAE= E3 025 mg/mLH 05 mg/mLelA =7
o] A=A gtri(grade 0, None)

i)

<# 10. AA B 53 Eo-AA 552 agar diffusion test

(Qulitative cytotoxicity Assessment, ISO method)>

Sample Lot Grade .

.. e . Reactivity

Description Identification (plate 1,2,3)
PBV (0.1 mg/mL, T13-1940) NA 0,0,0 None
PBV(0.2 mg/mL, T13-1941) NA 0,0,0 None
IPBV(0.25 mg/mL, T13-1942) NA 0,0,0 None
IPBV(0.5 mg/mL, T13-1943) NA 0,0,0 None
) Filter Paper: A549261
Filter Paper Control 0,0,0 None
WFIL A110723-1

Positive Control 812407HT 3,3,3 Moderate
Negative Control Tok217 0,0,0 None
Blank N/A Normal, Healthy Cells
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(2) AAE S ()
A HE 52
= I =i -“EE AH ALXFOH |E -| Z5
T'_'E' DI o= t.:>|_'-—|=l7 —|A
HEY |2E-Hue=s| HEd= #Hs BAEH & 4 #5244 AL | ZH7|T| I
Al YA} |2014.10. Lot NO 1 ARAL LR visual
2 =58 0.01% 0|5}
— = 3 0| =58 42% 0|4
4 “=H5tar 0.01% 0|5}
5 Apamin 2.0~4.5% HPLC
5] PLAZ 1.0% 0|3t HPLC
p— — 7 Melittin 45~75% HPLC
, 3
Iﬁf~! gt 1¥Da (¢ 10KDa 51! g
— — 10
11
04| ZF gz g sl
B HEZAE JHEUE 2 A =0l
1 2014.10 Haard
2
3
4
3
Y LAt Ehd HE 50 BEHS
MAIDAHEAHS= =
SUSEHYUSEE (10g 7|5)
HEd HE=dz= Lot NO EMHE AU HEHE ol 1= HEYX} HEUE =0l
IPBV PMC-DV-2014-00 | 2014.10 | Al=tA 201410 Al
= =] HAg  |aeaz| mE SEE
1 dL1 ZH=EH 1min
2 aL-2 E=2] Smins
3 aL-3 30KDa filtering | 4hours
4 CJL-4 | 10KDa filtering | 4hours
5 aL-s 1KDa filtering | 12hours
6 aL-6 EolB0EHE | 20hours
7 aL-7 SEUE Sdays
8 cJL-8 B4 Shours
9 i@l (ERY) 2 =—
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2 SR Al SR A2 BAIO) MEL 1 = Hs
EFQA| 0] AR 2 =g ot
T AQUANAS BIE] BHEERS 5502 Qr A2 g A 3
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2. BY-AAE T AEFTE
MEE e -AA TS e AFTAE o ol HIEoRE A A A
(Certificate of analysis)& 2tAdsle] AFdu) Al HH
Standard Specification Method
Physical standard
Appearance Clear powder Visual
color Beige Visual
Solubility Soluble in water
Density 1.1~14
pH Value 51~55 Orion pH meter
Chemical Assay
Melittin 45~75 % HPLC
Apamin 2.0~45 % HPLC
PLA> <10 % HPLC
Heavy Metals <1.0 ppm AOAC
Total Ash <40 % AOAC
Microbial Assay
Aerobic Plate Count Negate Petrifilm 3M
Mold & Yeast Negate Petrifilm 3M
S. aureus Negate Petrifilm 3M
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CHUNG JIN BIOTECH CO., Ltd.

L]
[ ing World-Class Brand ified Bee Venol I Bee Venom caollector
c]b ChungjinBi h A Lading World-Class Brand in Purified Bee Venom and Bee Venom collect

CERTIFICATE OF ANALYSIS

Product Isolated and Purified Bee Venom
Product Code : IPBV

Batch No. : 201410

Lot No. : 20041010

Date of Manufacture ; 2014-10-10

Date of Analysis :
Country of Origin :

2014-10-19
Republic of Korea

Certified By :

Date of Issue :  2014-10-22

Test Specification Method Result
Physical Assay

Appearance Clear powder Visual Pass

color Beige Visual Pass

Solubility Soluble in water Pass

Densitly 1.1-1.4 .13

pH Value 5.1-5.5 Orion pH meter 5.26
Chemical Assay

Melittin 45~75 % HPLC 69.38%

Apamin 2.0~4.5 % HPL.C 4.36%

PLA: =1.0% HPLC Conform

Heavy Metals = 1.0 ppm AOAC Conform

Total Ash = 4.0 % AOAC Conform

Microbial Assay

Acrobic Plate Count

Mold & Yeast

8. aureus

Endotoxin test*

Negate
Negate
Negate

< (.25 EU/mL

Petrifilm 3M
Petrifilm 3M
Petrifilm 3M

EndoSafe®@-PTS

Conform
Contorm

Conform

Conform

The Endosafe®-PTS Endotoxin test utihizes exising FDA-licensed LAL formulation,

Sy JAS-ANZ G
LA €& B

DMF 27321 ISO 9001, ISO 14001

#309 HBL,Hanyang Univ., 1271 Sa3-Dong, Sangrok-Gu, Ansan-Si, Gyeonggi-Do, Korea
Phone: 82. 31. 400. 3707 FAX: 82. 31. 400. 3709
E-mail: younan99@biovenom.com Website: www.biovenom.com
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44 AARESD 2e-AAREY FE2Y AT

1. A5 28-BAe59 Fs 2%

7h Alm % Ey

& 2rsl =74 A]€S DPPH(2,2-Diphenly-1-picrylhydrazy) & Al43l= w9 s}
of SAA. Bep el DPPH &4 Al5¢t vy girjZo] A7 Eo] My = A=
Frkst 24 Hgud AASE Fote] €48 4%t 0.05~3 mg/mLe] A= 05 mL
DPPH & <(in 100% Ethanol)< 7}ste] 303t A2ellA ¥Hg-A1Z1 % 517 nmellA F3%
£ SAsle] DPPHe &¢ol 93 3= A Kl

£ zAbskith DPPH &g AASA S
A48 o] 5 (Electron donating ability, EDA%)ol 2|3+ U oz 3i3tss FAsATh &
A ZT O 2 Ascorbic acidE AF&35gom A 7o) At sS Hlwsty] $18] EDAYF 50%
of ol2=u ot Az U2l IChits sttt

O

_B><100

AA-gols (EDA %) =

FS o] &3k 3aks §% WIUbE FE phenolic 7% aromatic amine ﬂ
& oA ol A}%é‘}—t— W ol DPPH alcohol €< 517 nmelA 713 73e UV &
7F e Aol A o= vl PR 8 g Zoln

Gd AP tE2T S 25 ascorbic acid, AAFEEZE llex Kudincha Z2F%%
3} Th Ascorbic acidi= 214 2] ﬂ”’**il‘%i E’_;“ET}E “}ﬂ =49l H]E}‘i o] dFo]
W, Ilex Kudinchaw S =olA S0 2 2hol= FYX T
UTh &= DPPH @tz 27E24d & %Xé@ A 7 Ame %37} %7}1—’?—%
o HldEsle AEFgdS BAow HAAEE AT ICsoit
0.32 mg/mLCo 2 YEFST. Ascorbic acid®} llex Kudincha ZF%%2] ICsak= 212t 13.20
pg/mL, 0.36 mg/mLelth(2y 21)”. 5% 7 A8 E£3 AA FE2Eo|22 Jlex Kudincha
ZFEEY FAE A9E Hol A 258 HAALAE FHEEH

-
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DPPH radical scavenging of PBV

in

1.6
] L]
1.4 \
» Data: Data9_B
4 \ Model: ExpDec1
" » Equation: y = A1*exp(-x/t1) + yO
1.2 4 \ Weighting:
4 \ y No weighting
B \
Q 1.0 " Chi*2/DoF  =0.00911
= - RV2 = 097394
D J
-E 0.8 - yo 0.08163 +0.09245
8 \ A1 1.38675 +0.10416
o \ t 053193 +0.10229
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0.2 e
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0.0 T T T T T T T 1
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Q>)\ 1.0 - \‘ Chi*2/DoF =0.00459
o - \ R'2 = 098491
o T "

Ja a% \ Yo 0.15334 +0.05528
e) - - A1 1.33774 +0.06862
wn 1 \ t 0.32986 +0.04051
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<: 0.6 7 "

04 =Y
02 e =
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DPPH radical scavenging of Ascorbic acid
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1.4 4 i
12 * Data: Data3_B
] | Model: ExpDec1
“ Equation: y = A1*exp(-x/t1) + yO

> | Weighting:

5} 1.0 H | y No weighting

5 .

8 | Chi*2/DoF =0.01449

= 0.8 | RY2 = 097157

2 |

52} | yo 0.07151 +0.06132

2 06 \ A1 152043 +0.08672
< ‘, t 13.20119 +2.32065
0.4 \\
0.2 )
» L]
0.0 T " T ¥ T T T
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<9 21. AAB S, B8 -AA %55, Ascorbic acide] DPPH
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2. AAREA 2Y-FALZY FT &%

(1) A&t
Ao AMEH T = Salmonella typhimurium KCCM 40253 (TSB/TSA, 37°C),
Staphylococcus aureus ATCC 6538 (TSB/TSA, 37°C), Staphylococcus epidermidis ATCC
12228 (TSB/TSA, 37°C), Escherichia Coli ATCC 8739 (LB/LB Agar, 37°C),
Pseudomonas aeruginosa ATCC 9027 (TSB/TSA, 37°C), Propionibacterium acnes ATCC
6919 (RCM/RCMA, 37°C, 72A|1%y, &71A), Streptococcus mutans ATCC 25175
(BHI/BHIA, 37°C, 72A17H<& a=nAE R A AE(KCCM; Korean Culture Center of

Microorganisms)ol A o} A}-g3} ]t}

(2) Agar well diffusion assay
AT FE YA A (broth) ol 3FF v gst & A AT 660 nmol Al A 'é: 79

&3 % Fto] 05~0722 g & wjet AP FTE TH S agardl 100 pL =53
LE@st i th Cork-bokers 1*‘10}04 agar°ﬂ wellS 3 T=EZ Al8E 80 uL loadmg Ely
o5 37°CoAl A 18~24A13F wjFst & At (clear zone)o] A7|& #2351
(3) HA2gA LS F=HAPH(MIC, Minimum inhibitory concentration)
AAEET Bg-AAEES FH 3 brothol]l Y2 A GAS AA b3t x99 A
= k A

gt "y WLy AHFFY BEE ok 4~5 Log CFU/mL=Z 3dte] &1l
brothet A5 &gt el JFAIZA T 37°Coll A 2443 #j&d 5 660 nmol A F3=5 54
sttt Zb g Ao AlEeF control®] FR =V A AHE UEHUE HAEEE MICE
A8
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L S = TR

(1) Agar well diffusion assayE Z3+F 33 &% v
Agar well diffusion ol gt A &= F2-FA =9 a4 ANFAHd= o
I ZAoh(ad 22, £ 11). BAEER FE-AAe=s EF 3 mg/mL ol sRoA RE
ol i3t st %S How E3 S fphimurium™ S mutanso A 7FE =A JERS
t}. P. aeruginosa®t S. aureusolX 7}4 @& it §5S HIOW 1 mg/mlL ol F
Lol = AAE=Y FE-AAETE BT e ZEo] YERHA gt
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Agar diffusion assay

<™ 22
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<3E 11. AA

53 el -A A5 59 clear zone A7]>

q_o

70 mm

5% (mg/mL) 10 5 3 1 0.5 0.25
ST PBV 18 16 15 13 12 10
IPBV 21 16 14 12 12 12
SA PBV 115 9.5 9 8 8 8
IPBV 14 125 9.5 8 8 8
SE PBV 13 11 11 9 85 85
IPBV 15 13 12 9 85 85
EC PBV 13 115 11 9 85 8.5
IPBV 10 9.5 85 8 8 8
PAe PBV 95 9 85 8 8 8
IPBV 10 9.5 385 8 8 8
PAc PBV 15 12.5 11 10 9 8.5
IPBV 14 10 10 8.5 8.5 8.5
SM PBV 18 16 15 11 10 9
IPBV 18 16 15 12 10 9

A, S aureus® 7
IrEYE B 59
>8 pg/mL, >32 ng/mLe MIC
HYou #8 A7 &

M AN oot
o &

rrC =

o =

<E 12, BAE

g g -
12>} 2. E. Coli, S. typhimurium, S. mutanst “3A|
3% >16 pg/mLe MICES H it} A =
ATk B -AAEE MIC#S S aureus?t S typhimurium® 73

Homw E Coli= 128 pg/mL o]st= <F

U 7FA wtoll ek Ft A

(MIC)& &3 &+t &% Wil
=]

g A & = 3}

]:E
%#E

W

g A
T

o &

53 Be-4AB5e] MIC ¥ MBC>

= o] MICS MBCY &
Zo| A >64 pg/mLe MICE
& Al 98% o] A&

B o]

B At

PBV MIC (pg/mL) | inhibitory rate (%) | MBC (ug/mL)
E. Coli >64 98.3 128
S. typhimurium >64 999 64
S. aureus >16 99.5 64
S. mutans >64 99.9 128
IPBV MIC (ug/mL) | inhibitory rate (%) | MBC (ug/mL)
E. Coli >128 99.9 512
S. typhimurium >8 99.5 32
S. aureus >32 99.9 128
S. mutans >64 98.3 128
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3. AR Fel-FARSY Fe=27] fdum
AR % oy

) A E <

A go] Alg% A¥E:= RBL-2H3 cell(rat basophilic leukemia) % H|THA|E 2] A Fo]
ATCC(American Type Culture Collection) AT 2o zHE =g wol 10% FBSeF
1% antibiotic-antimycotic(1X)e] 3% DMEME #jgdo =z 3Fte]l 37°C, 5% CO»
incubatoroll A B3I o, A yAgo] E cell subculture passages 10 ©]3}2] cellS
AFE3F o™ 80~90%2] confluencyoll A 4 & &} 1t}

(2) HIEE*J 37}
MEFE vwA¥Ee] dE<l RBL-2H3 cell(rat basophilic leukemia)2 American
type culture collection(ATCC)C. 2 H-E #<F wol o] &35t} Petri plate vFHo HE3h
T 10% FBS¢ 1% antibiotix—antimycotic(1X)¢] 3% DMEM= ¥ il 37°CE A 3}¢,
5% CO: incubatorol Al wjgstdct. A&l <% RBL-2H3 celld WA= 98 MTT
assay WHYS #Azsle] wrietedth wlgst RBL-2H3 celle 96 well plateo] 2.0x10°
cells/well & 2 seeding 3} 24417 ] gtt) o8 H%=(0.1~50 pg/mL)2l AA&S 2L &
2 -AA G =S AHglste] 18~20A1%F vjYs & MTT €45 mg/mL in D-PBS) 10 plL*
7heke] 4AIZE FoF FANESS FEAI7]2L DMSOZ £33t 540 nmolA F3=E =4
ghoh, M AEE(cell viability) S 7Fsh7] f18te] 90% AE 25 Qlgith
(3) Histamine assayE &3 Fda %5 Y
AlEell g RBL-2H3 cellol] w|X]

r olr

ol
= %S histamine assayS Firdte] rpstict P
3
? oJP 0~5 pg/mLel A& Axste] 1A2F mMFarAdrh. Controls A9e 2E
wellel compound 48/80¢] #HE & %7 10 ng/mLe= A glste] 2043t vjdst & dAn|4d o
2 Ax g3idgs Ay wigAdF)S 100 pL®  FH3te] histamine assay &
96-well plateo] ¥ 3+ ¥ histamine enzymatic assay kitE ©]&3}o] kit A¢F 100 uL*

wske] mix sl T 10827 ALolA wE A7l F 450 nmol A FHEE SsTh
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=

-
i
%
N}
ki

HI R 2= 3] ~EpRS Eghe)
gl o] F-ap=el <] 3 o]
Az o] gk gol tigh AR &
gag2r] §%5S A gX ]

st eHay 23). 4 A3 0%l AE M5 FEE AAEE -
420.01 pg/mL, 0.64+0.012 pg/mLE et RBL-2H3 celle] €3y A4S dn4
A A 1Y 24). 233 FEA4< compound 48/30% # ] gk

Ul Fge] MEREWoR HEH EoAv= gy dds #FEFT F 91%:——&] 3 7
TR =5 E BEEde] FeEYAA e

o
Jmmﬁwor

RBL-2H3 celld] &3%3 FX=A1¢ compound 48/80% #12]3+ S &M histamined] #H] =
ozom A7 AHEZ 2A3Fte] histaminel] #HIE F7MAIATHIEH 25). 23K o2 A

(e]

-

=

59 X7} F7bstell whel histamine W Fo] F7Fst=dl AAlE SOl nvlE)] Al B =
o] Bl <43 Aolx FUES 2l & 4 At oo wEW AHAlE5ol d=Er] fA
TS AAS EE-AAS 5 AAS=5ET histamine 1| o] 42 A0 2 Hol ¢y a7
AL A ASES & T = 9

100 - 0 gu #6322 o487

9136

90 - 36.6.
20 +

70 -

60

30 A

40 A

50

20 A

10 -

0

0 025 1 23

Vighility(o)

Concentration(pg/mL)

<7139 23. RBL-2H3 celloll tjst AA 557 2 -AAF52 MTT assay>
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o - - -

B - - -

<Oy 24, AAEE A ¥ 239 E RBL-2H3 cell>

16

14

12 -
1 .
EFBV
i EIPEV
0 0 0.1 023 05 1 pg/ml

C48/30 - + + + + £

=

His tamine (uM)

=

<9 25 AAE53 Eul-AA 552 Histamine assay>
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4. A5 £2Y-BALF Fd 25 ()

TS SAHS o A WA A AEQ] RAW 26479 HA4S dolrr] 9JaiA
, w-AAE= 10 KDa, #8-AAE= 30 KDas A F AZAEES
gl e e 26). A3}, AXQ] Hbo] =& F=2d LCsikel AAE=olA+= 11.9 pg/mL,
i 10 KDa°l A= 20.0 pg/mL, #8-A#%85 30 KDaolA+= 174 ug/mLE 4}
A A A MESAF LS BAES, E2]-BA85 30 KDa, #2-8A%%5 10 KDa <
7

2
JE Aoz Yyt o] 23S nlE o2 RAW 2647 AEZAA =40 e HxQ

A A ] ASHEEde] LPSE Agsh & AAes, de-AAe= 10 KDa 2 +
g-HA e 5 30 KDas Agste] Ax54dS S48 A" 27), 54 gl A& gl
g AEelA INOSE F438te] A5S FAatdith. 1 A¥, LPS Aga A= Fo4
Al NO7F F7bstdom AAe=, Fe-8A%= 10 KDa 2 #8-AA85 30 KDa 2+
oA NO7ZF #Hastseh o] A2 uFo] & uf LPSE Qs F7ts dFo] AAss, &
Y-AAEE 10 KDa 2 28-AAEE 30 KDa 250l #ZAadtes 48 o4 ¢ Jdu. &
3], AAGsollAl Bol fHaste] FHFHEol M At s & Ao, 1o
o2 g -AE5 10 KDa, w2 -4A %5 30 KDa &l A& & & AJTH e 28).

140 - EPBY W10k W 30k

NTI

I
01 03 1 3 10 30 100
Concentration (ug/mL)

120 -

100 -
80 -
60 -
40 -
20
o
0

<y 26. A AME RAW 264.7AH Lo A &5 54>

Cell viability (% of control)




120 MPBV M 10K M 30K

100

80

60

40

Cell viability (% of control)

20

0 o o1 03 1 3
LPS (1 pg/ml)

<y 27. WAAME RAW 264.7A1 3264 LPS$F &= A2 ofgh AlxEs4>

i PBV
l SPBV 10K
i SPBV 30K

25 -

Fold induction of NO

0 0 0.1 0.3 i

LPS (1 pg/mL)

<9 28 A A2 RAW264.7A £l A &3 LPS #2]% NO 54 >

_70_



5. 3AR S 2e-AREY Y 1%
AR % oy

Tyrosinase™= L-tyrosine®] L-34-duhydroxy-phenyalanine (DOPA)E A * L-dopaquinone
o2 A3lstE A4 93 AsHESS ZunstE g4 2 Wl (melanin) A9 Ao
o] e}, ¥ RB7F =)Ao =EFW WA tyrosinase?] ZH8 9 E melanosomed A #zldo] &4
Ho] 9F1=3l7F X E T Tyrosinase &4 A& SA WS st SA4stoh 0.05
~10 mg/mLe] A& 25 mM tyrosine €% (in 0.1 M PBS buffer, pH6. 8)Tjr 2100 U/mL
tyrosinase(in 0.1 M PBS buffer, pH6.8)2 7}l 37°Coll A 15%7F wkg-3k & 490 nmoll
M FFEE SAse] tyrosinase A& S Hluletdth. 2 Aol Adf&o] 50%° o] =
=d Zag AR 4 ICo#t= st on A AZF F1re] WstE fste] IG5tk

[e]

T
t} =& 5% # kinetic assayS A A &9t}

8} AitH( 1™ 29). PBV,

J[Nr
O‘u

Tyrosinase?] ZAAALAHS ot FAF v g35
IPBV-J ICso#k2 ZH2F 4.65+0.012 Aot = AAHA 7R whet
2o A4S JAlsteE LS B4 Hokﬂ 7%7%4 NEE ICoatEt 2 5 mg/mL=E

o]

3}51 kinetic assay s % 2,400% &<t R8sty om <7 30>9 2t} 1,200 4] control
I

3
UQ
3
e
Do
o)
w
+
=
)
—_
=
”&
3
!
E
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100 -

90 -
80
7339
6824
sy T0 | 6434 G O3
=
o 60~ 537
7] N
= w5l 4s93Y7
E- — 4337 mPBWV
£ 40- 79 =IPBVY
= 3245
= = 2778
274
20 -
10
o 0.05 01 03 1 3 5 g 10
Concentration (mg/mL)
<¥ 29, FAE5T 22 -GAE= tyrosinase A& &>
Time Course Graph
1.0000 | | . :
[E=—=Bassline(tyrosinase)
[——IBVA(tyrosinase)
[——control{tyrosinase)
E=——IPBVityrosinase)

[——lIPBV{tyrosinase)

Abs

-0.0926 ! ! I I
0.0000 500.0000 1000.0000 1500.0000 2000.0000 2400.0000

Time (second)

<29 30. Kinetic assayE ©]-&3 AAl&=53 E2l-FAl 559 tyrosinase A&l &>
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6. ZAEEYN E-AALTFY FEML &%

AR % oy

e FAT, BFeTol EAFE elastasers A ] ARBHE FA8h= a9 )2
Sl Sl elastin®] W EdolH, FEAlE FAE A= HIE5olA TR Zielth
T3 NPT By Za T R oA e @do] mobd Ao A A
o] =W, I FE 2 w@Hy &4 & HFUdh A elastasee] TS A )
' oIS #xdd i%S dlasgn’. z2tzhel 005~5 mg/mLel Al 0.1 mg/mL

N-succinly-(Ala)s—p-nitroanilide €< @(in 0.0oM Tris HCl buffer, pH8)3’Jr 0.1 mg/mL
elastase & 9< 7}sle] 25°Col Al 1583F WHE&AIZ1 £ 380 nmolA FF=E SASAT 2
A 7o Adf&o] 50%0] olZid BRF AR ¥ ICaaks ;ﬁmi o2 Azt E
ere] WstE FRletr] fste] It Buh =2 A A8 AT

S =2 Kkinetic assay =

Aa e = A8

x 100

Loy
:c[obl2

ofd o

-
3 A7t
a =

A7kt

k1 o
ki

B: A

T~

alZ

1}, Azt

NE

AAB=3 E8-AA B 52 elastase JAg¥ 2A3= <29 31>3 2tk PBV, IPBV
o] ICs03kS Z+7; 2.09+0.031 mg/mL, 1.62+0.012 mg/mL ©]At}. Elastaseo] ™3+ melittin]
ISt AAF] A7) 98] melittin 33l Aol = FHA melittin(95%) 3 -5 of
9 +melittin(30%) A15E F7ste] 44 Altel wet §4AE JA = E9E Kinetic
assay= S4stAthH (29 32). F 2500% &<k FaPsAq o oF 1500%4 controlo] Z i
44S UE Mehttm(%A)O] 248 ARV Mg 2 Ao ®E Hol melittinel] ¢
3 elastase &47F AAEH = As FAT F AAJT AA T =(melittin 60%) 7 2] -7 A
5% (melittin 70%)2 elastase®] &4 < A A5 melittin gH#Fo] U L &
g-AAE 5] AAEERT A a9t F& FAT 5 AU

of 719 A melittine WA PLAS] A A= #&dl=d, 5% o|£%4 2 & histamined}
arachidonic acid F2& <7F*7]™ o]wl histamined collagen Z+AF §A S F7HA7]&=
caffeic acid® A s}? o5 MegAF HwstH, melittin® histamine 52 W37}
histamine9| caffeic acid ¢} A, caffeic acid®] collagen LFA} 4 Alo] 2] AAHES A=
Argst A7 ob# glem™ melittin®] elastaseo] W3 &3 AF= FF AUSA AP
ojof & Aolr}.

)
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Concentration (mg/mL)

<29 31. AAES E8-AAE =2 elastase A& A >

Time Course Graph
3.0000 T T 1
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<71¥ 32. Kinetic assay g ©| &3 AA &= L2 -AA 559 elastase A s &>
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45 d AdHd FEAMD a8E AEAY S8 F7HAE)
1. QAR FoAES AEEA 2 FA5 A

7h A oAl 2] Al 25

AA A FoAE] HDF AEZFo digh 545 37 2= <29 33>3 2. ZAw
9] LCsoft2 4.42 pg/mLelat, #2-A A% 10 KDa®l LCs#t< 501 ng/mlLel™, &~
QA 8= 30 KDa® LCs#k< 5.02 png/mLelth LCxo#t= 7122 stdls wWl SA49 A7)
gAES, LY-AAES 10 KDa, w£e-4AE= 30 KDa ©o=2 AA vevs A

G ootk 5ol BAe] UEbA 2t ¥R 1 pg/mLE 1FoR gobA olFe] 43
A

W

to a% rir

140 EPBV 10K W 30K

120 -

100 | - | I N
80 -
60
40 L
20 I N
o - - - -
0 01 03 1 3 10

Concentration (ug/mL)

Cell viability (% of control)

<2¥ 33, VA robAl el F5o AlEEA>
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U A ol Ee] ZA% AlY

Collagen elastine AAst= QA FolAIEe  F2F0o F7lsteE wWogw
anti-wrinkle &3 7}sA4S H7) %L ATh AAA oM e FAFS tha <I¥ 34>

i 4»

7
I P AAERE Ha-gAus= AAL froti e F25E o we-FA%
% 07 ug/mLe] FrolA QA4 %OWEﬂ 128% % Az FA8s A& P F 99
o &, BE-AARE JARE wE A FolAEe =

<4
A Ee-AAlEEo] ¥ A FoAEY STl § 2 &3

PBV IPBYV
160 160
*
=~ 140 -’-'"6“140 -
2 * s
st c *
5120 - o120 | T
v
ut G
[T
O 100 | * O 400 |
(o]
S 2
-
= < i
s ® g "
et bl
g 60 < 60 |
= 2
) ©°
8 4 | 5 Y
T T
O 20 | o 20 |
0 0
0 035 05 07 1 0 035 05 07 1
Conc. (ug/ml) Conc. (pg/ml)

<a¥ 34 AAles, BY-AAEEe] AL FoAE ST 4>
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2. 284 A F =AH(ELISAY, western blot)

7h As 2 oy

oA 22 5x10° cellymL® 53 g AE
Helil PBSE AAHS s AAE 552 sEEE AHEgsta 2L wiAE L%i’ 24X %k
Hj kst mi A whE HolA] Fehal A HS FAST. FHstE Yo E= ELISA W
western blot& ©]-§ 3%t}

Z glol 3HoR Motz 7 ol 4
A Y SEe AT A3 508 Fo4 b WS %}aém 2ahgrt

12iA
10 -
E
S ol
Ef
o |
= °
o
W,
2 -
ad - :
control BBV (L5 ppg/ml]  PBV{3pg/mi) IPBV (LS pg/mi} IPBV (3 pg/ml)

<Y 3B AfelAEelA 2o A Y 24>

Western blote.z Zetdl AAdY FAHZ47= <29 36>9 2l QFZHE e ofF#
o

2EH 27 Qe A ARH e Avus 33T ‘iiﬂﬁ%o}ﬁﬂiiﬂ el Al
et g5AE5 adE ARG o] A9 Ay FRAEES AdHoR weojA=
Sl Aot = 58] o4 = BEE Th A Kok 7,\3 % 7} % 9 o}

‘---” GAPDH

= 1.5 3.0 - - | PBV (pg/mL)
o - - | 1.5 | 3.0 [IPBV (ug/mL)
<19 36. Aol Al western blotS o] &8 ZEhal A HE SH>
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3. Matrix metalloproteinase(MMP) A& &4 =3

7} ;(HE tﬂ u]—m
HAxoA AgHoz wdy = MMP &40 st B59 x84 #AZsuc 2

o AFE3F AlEX+= HaCaT(Human keratinocyte: A ZFAAE) 2 HDF(Human dermal
fibroblast: A oAl E)E st ALESklth QA2 A A E= DMEM00 U/mL of
penicillin A and 100 U/mL streptomucin, FBS; fetal bovine serium; A Ejo}& 3 10%)8] A
Agate] wMgatAd o] QAN okl £ FGMTM-2 BulletKit™& Ao 2 3-8lo] w)
St A A M EE Dr. T-J Yoon(University of Gyeongsang, Jinju, Korea)ol Al 4]
utol AlgEtom QAAAFolEE MTCC(Modern cell & Tissue Technologies,
Seoul, Korea) 255 kol A3 o AL83F ),

AANZAAEE 6 well plateol HZE‘}E 24N s S AT SH EE-AA S
(0-2 pg/mL)S AHgeh F5A & 24230 o] F o Axe] gL zymography =
MMPs 2dS gelstar, Jdo& B3 Axe MTTAYS ] X 428 Z4e9c?,

Mr oo

ol

xR =

71dgw A S Bt MMPE A2 As] &4 =4S zymographydl A 91 3k Az}
the <9 37, 1¥ 38>3 #Zrh FAlE=olAd MMP-9 Asi&Adse 1 ng/mLe F&
A A BE s, 2 pg/mLel A ﬂé}ﬂl gt e & F AR MMP-2¢4 =
Al AstA ZHgste] Fol=e S g o}, 2 pg/mLoll A AEZEA A A
e, MMP-93F MMP-29]] Oéff}o} 9E Ao

BEo-AA B 5o A= MMP-9°] 1 pg/mLet 2 pg/mLoM Zo 592, MMP-2 A
= 1 pg/mLelA 23818 soue= AS & + Ak AR 2 pg/mLol+= MMP-27} &9

T RS g @ o RE-AAE SN AXSAE e 2 ng/mLe] 7]
AAE 5= MMP-9& AdAA FE/0d837F e Aoz Hrleoh
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PBV(ug/mi)
0 1 2

100kDa MMP 9
75kDa

Cell viability
{% of control)

Cell viability
(% of control)

MMP 2

120 - 1.2 1.4 -
1 1.2
100 > >
s * 1
80 5 08 %
L] g 0.8
60 o 06 - o
o o 06 |
| =
40 g 0.4 = 04
20 0.2 | 02
0 : o - o
0 1 2 0 1 2 0 1 2
PBV(ug/ml) PBV(ug/mi) PBV(ug/ml)
<a¥ 37. AAlE=S MMP A8 24 4>
IPBV(pg/ml)
0 1 2
—— MMP 9
- MMP 2
120 - 12 1.4
100 - 1 > 1.2
) 2 1
8o 2 08 - b
‘g’ T 0.3
60 o 06 2
o S o
40 - E 0.4 - = o4
20 0.2 - 0.2
0 : o ]
0 1 2 0 1 2 o 1 2
IPBV (ug/ml) IPBV (pg/ml) IPBV (ug/ml)

<ad 38 EY-AAEEe] MMP As &4 54>
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i

d 6 A AL o7 FENA S AXLAE S FIHAEH)

1. UVB A2 g8 &4d AXA AAES 2 £d-AALFY niad

A 8= 2 *‘fi:il AAEE AAe A3 ultraviolet BAUVB) A7 Q1A Al f-ol Al
o} oA 2+ A M = petri plateoﬂ R0%<9] R == wdsle HFHI wiA 2 wA|ste] &

HlarlT. o ol % AEel v UVB %A} 247 Aol 15, 30 ng/mLel sE2 A %57
ol AAREE Axel ARv. Ag 27 oF, FAREe Bel AAREZ A7)
#18l PBSE Al W AIZE Aojdlith Aol s PBSE WAl petri plated] Eal 40
mJ/cmZE UVB (312 nm UVB meter; VL-6.M ; Vilber Lourmat, Marne-la—Vallée
Cedex1, France)& ZAMST AZAEEY Feh4 =S UVB XAF o] 5 24A)7F 59
AAstg ow 1 ool9le] Aee UVB XA} 6417 o] 3ol A A3t}

£2 100%2 T3 AMNS 92 4 UVBMU0 mJ/cm?®) XA o] %

oA MEESELS 60%°)R o AAGAMEES MEABEE] 40% AT}
F-AAEES A7 33, UVB A5F<S F9L 49 UVB A=

St A EELS g A A R5SeE EES EAT AT B35S 3 pg/mLE A A
= Age ] AAREL BEnct UVB A

A BTshe Ao=2 HI7EEATHLE 39).

<A> <B>

140 140

*#

120 *# = 120
= ; £
o ] 5
£ 100 S 100
Q - *#
0 *# o *# 2
- e *# b
9 80 < 80 [
= % 2
> I £
= 60 2 40
S 2 *
2 40 S 40 - *
Q i
Q

20 *# 20

0 0

+ + + + + UVB (40mJicm?) - + + + + +  UVB (40mJicm?)
1.5 3 . - PBV (ug/ml) - - 15 3 - - PBV (ug/ml)
15 3 IPBV (ug/ml) = - . - 15 3 IPBV (ug/ml)

<E 39 (A)RMAA FobA Lk (B) LA ZF 3 Al 2 ol A <]
UVB &4 AlxelAe] Bs gy Hlu>
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2. AA%E 2 £-AAES A F ELISAE o4 233 ¥ ws =3

7h Alsw g gy

ZebAl Feo] W A foHMEE o] &ste] deolEgtom 1 ¢&  ELISA
kit(Takara Bio Inc., Japan)é o] g3to] =AYt A A FrolAl Eol AAEEa Hel-A
Ae=e 2A7F AA 23 & UVBE AsEI T UVBZRAR 244 7F o] F-of] A £9] ufj ey
AR 2 FH3sEe] type I collagen A S procollagen type 1 carboxy-treminal peptide(PIP)E

o] MG E3 WAlS gpectrophotometer® 450 nmoll A =4 3}t

=

mlo

o Ad gl

UVB A=% & dAdFotEe Zeal Fo] 5484 #5023 pg/mLel 4
a5 A FE A BE AASST L2-AASTES Aol Fehd A Fol &
o] HHrt 53] #E-AAETH 3 ng/mL FAHET TGF-BRT o B2 Feha A
igo] FA4Eo] L Eo] ettt b HATHLH 40).

W

)

140
S
-E 120 A -
£ #
w
5 100 -
g
= 80
o
=)
= 60
<]
W
[=]
a2 40
E— 20
2
0
= + + + + - UVB (cm?Z/mlJ)
. - 1.5 3 - - - PBV (pg/mL)
a . = - 1.5 3 - IPBV (ug/mL)
. . . - - = + TGF-B (10ng/mL)

<219 40. ELISAE ©]&3lo] UVB &4 w2 AAA oAz b B8 4>
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3. ZAEE 2 EH-AAES Hg F western blot2 o] &3 7 Fo ¥

e
o,

boAE L R

S
VA A oAl £ S o] &3] type I collagens western blotS o] &3te] <ol w k).
AdfrolAdlze] UVB A5S 7hek & AAlS53 22 -4A =S Hgsta 641t ol %
AEZE ATl western blots $13 AEHS HASATE A5 western blot A d 47

Image J& °l&, FAg Y S 7|+ 2 v

L2 R = T
Western blot 2 & 23} type I collagen< <A FolA EoA UVB A=<S 713F ol A
AstA Zol &/ sHA T AASEH F-AATES A A & L= Fed A
deFol g4 A Sttt B Eebl A Fo] vk oEH 0w Frletd oy ZeHl
N 7

F2 AAle=el 8§ w2 AS & 5 AT 4D,

b e —— ~| Type 1 collagen

S a— e S s e | GAPDH

- + + + + + UVB (cm%/mJ)
- - 1.5 3 - = PBV (ug/mL)
- - - - 1.5 3  1PBV (ug/mb)
2.5

2 2

B

o *

: 1.3 1 * i

=

T

T 1

o
) ] I

9 | i

. + + + + + UVB (cm?mJ)
- - 1.5 3 - - PBV (pg/mi)
- - - - 1.5 3 IPBV {(ug/ml)
<71¥ 41. Western blotS ©] 83}
UVB &4 & A oAl oA Zeal A= FAE>

_82_



4. AA B 57 Eg-AAE 59 MMPs &d A 53

7h A

2, "9E =50 o5 UVB7F MMPs(Matrix metalloproteinase) %S 741 A =3}
2 zhsga S o) e QA AL D QA FolHE A UVB AZoz <l
al 5713 MMPs®| &S AAle=5T L2 -AAESo] =4 & A=A dotr Uy

AAEE 22 -AAE 5] MMP-1, 2, 3 2 MMP-1, 139] 234 g3 7]
AA QA FobAE H AAAAAEA AATEI Fe-BA SRS 2AZF AA 2 St
71 o]%of UVB A=E 7tk UVB A= 6A1F %o MEZE A5 western blotS ©]
f3to] wlE MMP-1, 2, 3 %2 MMP-1, 138 A3 e, RT-PCR(Reverse
transcription polymerase chain reaction)< ©|-83}o] MMP-1, 3¢] mRNA%YS <ol H gkt

b

o A3 4 1
A A3} QA FrolAl x4 UVBZE <& =7F3 MMP-1,
] O

APEE AT B FARA Folms AE AU 3 g
Ruoh 2e-gAREe Frol me gasdgon FARE 3 ug/mlAM MMP-2% 74
S A2AAT MMP-3% HA%% 3 pg/mLol 719 @ol 7 e FAAIE AL F9

2 -AA 55 RT-PCR 2% UVBA=| o&A F713 MMP-1,

2 ; 4
39 g Folt AL FAY 5 YA 53 Be-AAZEES MMP-39] mRNASS
o= 3 4

T oEzAdowm AE=e MMP-3 Asf ezt 54 Ade &+ g
(1 43)

AAAAAEE o] &3ste] MMP-1, 13 & d BAYS A5 Le-FAL5] =
ol AL AT A thy <a¥ 44> Zrh AAGZAEAA MMPsE Fol& A
T -AAE S0l A er ¥ ey, BF v oEHom sl
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Relative density

CRee =

P“—- - | MMP-2

— — — — - | MMP-3

A s e S s s | GAPDH

- + + 4+ + + UVB (cm?/mJ)
- - 15 3 - - PBV {pg/ml)
- - - - 1.5 3 IPBV (ug/ml)

45 = MMP-1
4 = MMP-2
35 | N MMP-3
3 |
2.5
2 |
15 -
1 |
0.5
0

UVB (cm?imJ)
- - 1.5 3 - - PBV (ug/ml)
- - - - 1.5 3 IPBV (ug/mi)

- -r— s MMP-1

- s A e
S B S B B W8 GAPDH

-+ + + o+ + UVB (cm?/mJ)
- - 15 3 - - PBV(ug/ml
. x - « 1.5 3 IPBV (ug/ml)

<719 43. MMP-1, 3 mRNA A &) & 3}>
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Relative density

— — — — e | GAPDH

- + + o+ * + UVB (cm?mJ)
- - 15 3 - - PBV (pug/ml)
. . - - 15 3 IPBV (ug/ml)

25
u MMP-1
MMP-13
2 T
i *#
1.5 it
i
#
b ? # # *#
] [ e
0.5
0
- + + + + + UVB (cm?imJ)
- - 1.5 3 - - PBV (ug/ml)

- - - - 1.5 3  IPBV (pg/ml)

<1¥ 44. MMP-1, 13 23 oA &3>
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5. AAE =3 £2-BAE59 UVBE Q13 ERKI1/2, p38¢t p65 QA4HsHA 3] &3

arell ojat UVBel o]sl MMPs7F A4 5= 2202 MAPKs 7143 4
T AT oo met B oATolHE QAZHEAES} QA FokAH Lol A
MAPKs (Mltogen*actlvated protein kinase)?l ERKI1/2(Extracellular signal-regulated
kinase)®2} p38(p38 mitogen-activated protein kinase)2] @ d @& S Az o INK
(c-Jun N-terminal kinase) 9A] #Z3slg oy INKe wdo] XA KEslo B A3 Ayt
A Zekdth ®E MMPs #dS £XA71ga ¢E X NF-kB(nuclear  factor
kappa-light-chain—enhancer of activated B cells)¢] 7|7 < p65(Transcription factor p65)
o] QitstE IS olH AT

AT 2EF UVB A=l ¢elA ERKI1/2, p38 2
gfo] KR %Méi} H EES I3 & 5 YA 45). AR HA
=5 A8 3 TolAE ERK1/2, p38 2 p65el 214ksl7t G484 748t
AATHTH 46, 17 47). 71 A¥}, B=7 GAEES MAPKs A2 S
I3 e Frhsn, p5el QitEE AR eR As)A NF-
kBE F3 MMPs 23S #4aA7l= Aoz AZE

HDF cells HaCaT cells

p-p38

p-p65

GAPDH

- + + + + + UVB (cm23mJ) - + + + + +
- - 15 3 - - PBV (ug/ml) - - 15 3 - -
- - - - 15 3 [IPBV (ug/ml) - - - - 15 3

<219 45. ERK1/2, p38, p65¢] <14t3t J % western blot AFXI>
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Relative density

Relative density

HDF cells

— %

H p-ERK1/2
p-p38

Relative density

+ * + + UVB (em?mJ)

15 3 - - PBV(ugml
- - 15 3 [IPBV (ugim

)
]

HaCaT cells

u p-ERK1/2
p-p38

- + + + + +

- - 15 3 . .
- - - - 15 3

<% 46. MAPKs A&l 22>

HDF cells

Relative density

*#  k# K
T

*#

HaCaT cells

0

+ + + + UVB {cm?mJd)}

15 3 - - PBV(ugim

]

- - 15 3 IPBV (ug/ml)

<19 47 p65 A s &>
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AT7TA AASEIH 22 -AAETF FHFF A dEHIE

1. In vitro 3T3 neutral red uptake(NRU) Z =4 A (Y=

)
rl

3o ot
o) L
U-IH
[UO

)

e
o
B

7P.

ox -
( mL

e A$ ultraviolet A(UVA)7} =% &2}
dg27] 7S dolr ] 9ste] 3T3 NRU %

ol

ol

- 2
o me

ot
A rE
ox, o
>
i)
4
o,

it

o]

o

U Alg 9@ Hr

BALB/c 3T3 vk FollM fidk Aot Ax =5 49
Mol 96 well plate (1x10" cells/well)ell HE3dka 2447+ 5 o
(Chlorpromazine; CPZ; 0~2.25 ug/mL) A A5 53 &2 -AA%55
%= 87H4 % (0~1 mg/mL)E Attt AAsk njx]
= ultraviolet A(UVA; 5 J/em)& ZAMeIa o 3 & A}
2 AE &= F A v St Neutral red A 9FS plateo] #]8]3far
3 5 F& fH(E: oehg: oAEA = 49:50:1)S Agste] 10837 kA
715 o] €3t 540 nm 9 IS A 3lal Phototox 2.0 2ZEO]E o]-&35}¢]
S A o] AlE W2 OECD (Organization For Economic Cooperation And
Development) 432 7Fo]l =491 S wpa} =38 5} oY,

pad
=
oo
ol
o
3R
£s)
>
N}

(o
O
off
-
3R
o
o,

O
oo
i)

oX,

L ;
g )
TN R
N

)

N
glj
AN R

il
=

plateel]

ol
Y
5@
facs
kv

oft = K

oo
By

J
w
R
‘1}4 r“\L >, B
o2

ol:o af
ol

32
i
)
L ol

oo A3 5

AXE Fo ANFEAS A3 & UVAE ZAFSE plate9t H] ZA}SE plate?] Fas s
Hlasto] A3E A THE 48). F5A Y A 7+S <iF 13> 2o dAdEE
Al CPZe 7% photo irritation factor(PIF)#t¥} mean photo effect(MPE)%ke] 35.68%
068%= F=do]l gle E4= A7EHAY. AAE 5 45 MPE#S 01124 254 7}
S0l Hw A Holu} PIFgS 197= H|F=4d H4d= dAdyn Eg-AAes =%
MPE#3} PIFgke] wjg- stomz v3EdEsde ddro] 4% duEd A&ow 7
7F gl Ao® A E AT 14).
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<3t 13. PIF9} MPEAFE &3 454 a4 71+>
PIF MPE
H) 3= A PIF < 2 MPE < 0.1
P= o] 7Aoo 9S 2 < PIF <5 0.1 < MPE < 0.15
3= PIF > 5 MPE > 0.15

<% 4. A¥gEd A & Fa¥Ee MPE, PIF#>

UVA-

UVA+

MPE PIF
EDso EDSO
849 + 84 0.15 £ 0.15
CPZz 0.65 = 0.02 35.68 £+ 98
(ug/mlL) (ng/mL)
1.86 £ 2.7 161 £ 25
PBV 0.11 + 0.13 1.97 £ 1.33
(mg/mL) (mg/mL)
1.37 £0.27 1.05 + 0.08
IPBV 0.01 £ 0.05 1.30 = 0.23
(mg/mL) (mg/mL)
CPZ PBV IPBV
100 o = i
> z z
= S 10 z
= T 3 100
O 504 [&] O
50+
504
|
0 01 ol

1 4

o 05 25 o 1 4 0
Concentration {mg/ml}

Concentration {mg/mi}
<719 48. MPE, PIFgL #2418 918 182>
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2. In vivo local lymph node assay(LLNA) 3 & 2= A& (9 )
TIPS A dojye UEAIAE dolry] Yato] AAlF S -

L ==L

%7 BALB/c "H9-2= 8F &5 Aol o] &ttt srtElE vie 72 o 4E 7 i
of 25 plLe] AgdEAS 3¢ =X gAY FAdUET S Z 5 pphenylenediamine(PPD
01, 1, 3%)= col&st o FAESI Fo-AAETHL &a¥= Hils =100 mg/mL)E
Agste] Adgs S Ad AlF & 54 A He ol 5-bromo-2'-deoxyuridine
(BrdU)S 20 mg/mL ¢ &2 7} /A 2 01 mLS 57 FAF Atk w28 FAF 24
AlZE Fo w2 E Ak A& o/HHZHS PBSE Y
of skl = &3tk RocheAtell Al g ELISA
(Enzyme-Linked Immunosorbent Assay) kitsE ©]|83to] WX Ao MEZTA TS AT
o o] BrdU¢ anti-BrdU A7} wkg-sl= AL o]83F Zolt} Spectrophotometers
o] &3t 370 nm ¢ HHE FAHEF oW o AP wWHLS OECD(Organization For
Economic Cooperation And Development) TG 442B 7}ol=gkelS wha} $=a)a}9)ch”.

=

I FA T PPD 1L % Ao A
o au i

-G AFE A

&3 J
32 o
p

[

o

AN

L
>,
i)

(@)}

e
o

=

4
o

[»

oAl A7l & H
= <1¥ 50>

W% =1 = o =y
2o e dolAs duE WErE yEiuA dskew ATl PPD 3% ARt o
A S7F dEtwnh ol AA S-S Ee-AA S S gRA=ge] 7] FFEHRE wEol
g Aoz PrhEgic
30 -
*% *%

B

E20

0

@

@

c

2

O

2

=10

g

L

0 - T ‘ ‘ ‘ ‘ ‘
AOO PPD0.1% PPD 1% PPD3% DwW PBV IPBV
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Lymph node weight {(mg)

N
o

-
L3}

-
L]

iIII [

AQO

PPD 0.1% PPD1% PPD 3% Dw PBV IPBV

<29 51. A& of7f HzAe] FA>
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2]
=]
!

N
L4 ]
!

LNC count (x10¢ cells)
a o

. 9
[=}
!

“L-

Stimulation index

AQO PPD 0.1% PPD 1% PPD 3% bDw

<9 53 WxEA MY ¢ =H>

IPBV

PPD 0. 1% PPD 1% PPD 3%

<Y 54, A=A >
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3. Path testE 3 974 #H7}
(A Shared Modified Draize Repeat Insult Patch Test in Healthy Volunteers, of Either sex, to
Investigate the Irritation and Sensitisation Potential of Two Test Articles Following Repeated

Cutaneous Patch Applications, Aspen Clinical Research, 2014)

7 ey

o

1 A}

= 94

ot

7}= “Hypoallergenic” ¥ “Dermatologically tested”$ 2 HI® O 2 3 Ho 3f %
(patch)& REEA o2 RBAste] A G537 F2-AAe5 A4 2 IS A

Zolt}, Single blind Ho =z adslelom 10694 A7t 3o 3kt

JFI

AR H
() 48 g4 24, AT70 D AT B FA ° AT AL

SAE 184 ol4e] AFE HAPETH) 1069 ddow FAsgdon F o

A AGE A0 F AP FAANE Wtk 20149 49 210614 59 300 Aolof

Harbour House, 23 Chandlers Quay, Maldon. Essex CM9 4LF United Kingdom®] Aspen
A AFaoA APHAT. AF713F 5 524 R A AR g5 2o

~ o}az]@olL} a]mzﬂio] Al
el HAE Held oA LEe Adn NI D geges

- A %
g AbgatA gt
R A A ) 109 ARE AT B WA aggES 4 ek

2) AEFE L AIFE HA
B AlE AAE=(PBV)Y 28 -AAEE(IPBV)E Aspen Clinical Researchell #| 33}
9t} PatchS< “Finn Chambers’@ Eg= 3709 2FuFse] 148%  Scanpor”
tape(Norges—plaster A/S)¢] 6 cm X9 W2 x7Zto =z FAHJY. th5 patchse A
gk A A& sh7] flste] HeolZeo Ao siukel] A AY wiol &l Mo S A &5
o ZF JAFAES AHsE et @A vta R9l= T8l patchES A% FHE {4

S A Ak

(3) A1

(7}) Part I- Induction

3F ol AEFHAL HAELS 1, 3,5, 8, 10, 12, 15, 17, 1994 2 &= AT}, shX|
=< W 47t AE 2 A FASES AT B vAFAEY] 95 Sl
AEH R, 2 F AA R AZEAY A Fee] 54 H2 FH 2R Brhs
3,5 8,10, 12, 15, 17, 19, 224 A ¢ o= A7} 485 7] vz A 147 ool
Al

Ao A 5~15%3F vz =4 =t}

i)
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(\}) Part II - Break

A 5 deds A9 vox s gAlA 5= gEsh St

(t}) Challenge

36LA] AXA F dado] A
g 92 AMETE IAIFA 5o gE F-elo AEHA. x50l A
T2 g AR s AlFAE Y HMEES

E AA|Rbo} 71 5 sj X7 A B #H7] Y
AA F 1AIZE, 4941204 (38, 404 Aol T2 = ok

(4) H=E H-919 7
Andrew Kinge 771 A&H = §et < d AL wet A F9E
Hrbetgdo) A F9 B 2ye BAzREH g 30 cm €l 609+E 9] pearl AT
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<3t 15. Scoring and definition of symbols used in tabulating data>

Scoring Definition

0 No visible reaction. This score would include superficial skin
responses such as glazing, peeling, cracking.

1 Mild erythematous reaction. Faint pink to definite pink.

1E Mild erythematous reaction with papules and/or oedema.

5 Moderate erythematous reaction. Definite pink to re erythema
(similar to sunbum)

2E Moderate erythematous reaction with oedema and/or papules.

3 Strong erythematous reaction. Beet red.

3B Strong erythematous reaction with marked oedema, papules and/pr
few vesicles.

4 sever reaction with erythema, oedema, papules and vesicles (may
be evidence of weeping).

5 Bullous reaction.

S Reaction spread beyond chamber area.

Erythema, papules, oedema and vesicles are judge to be present if
Note they involve 25% or moer of the path site. If papules are present
then add P i. e. 1EP. If vesicles then add V 1. e 1EV.

Move Any grade grater than 1 (which includes 1E and 1S) during

Criteria induction necessitates relocation of the patch.

Multiple grades are recorded in the book as follows:
Multiple First column - Original site
Grades Second column - First move

Third column - Second move

A Marked reaction to adhesive.
L Patch came off(lost) during 12 hours.
A Subject started test on Wednesday therefore no grade is recorded.
< Succeeding patch not applied and succeeding grade is residual
reaction.
Subject absent.
NOG No ninth grade. Subject wore nine induction patches, but was not

present for the scoring following the ninth induction application.
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4. FY-AA = Az FF 9 &8 Jd HI}
(SMC-131122-4533, Al tjstal shulalo] @ Al A=A AE, 2013)
(SMC-131122-4534, Al tjstal shulalo] @ A4l A=A AE, 2013)

AR W oy

EEEIRE

5 3041014 55419 9l o4 Fol A MA AFel mEetn] A|9Fe A Aol
Ge ARe dpen MRAACHCod ) ATAL T BAm AAGA A7
F AW BeAE W

AP wrh Bl AAstGh AGAE AA2E 19 28] FEGETD B9 A
S ASAES st

S5 SR % wEe 98] A A PeE AR o
F 5} 2=
1=]

(22£2°C, R.H. 40~60%)°] HA %= oA 3

O W 1 OFFh): A A AA, Ale] 7l wet Aqtol A3 AFA AA s,
v zape] v i AeE geld & 7]7]H 7HCutometer) S T}
@ Wi 2 QFAH): MExd A AFe ARl whel 253 AMES 5, RS
B7F 2 71718 E Alde T
v 1y

Holl uet 4573 AFE-SH _?_, 3] B2} =

_"
AL |
T8 2 g8 =42 Corneometer(CMK25, Courage and Khazaka Electronic Co.,

Germany)= 3t9loH, 7]7]4 Jﬂ7} 53] AAlstA i, Hdigkd HAwS AL 379 3t
S ol g3 HAFS Tt HFRE REGS AAsQon, o]l ol 4R mREdo)
MAEE ot SAA 5 Arbitrary Unit(A.U.)o]t}.
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AE AHE F SR A S Ay <oy 59>9F 2 oAl S
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A9 d

1. #9-AAS=(PBV) 712 54 2 A3} Qo

T d ARH W 8 degor Fmo] ARgEH A gtk v dSAE, Frty
24 A3 R4S T =tURE T3 5% 2 ARAEE dFEAT shARE E=9
AE Tolv dd27] S-S F%3= phospholipase A, hyaluronidase, histamine 5 ©]
Atk &= allergens =¢F F=217], 7HEwS, TR, 49, AA o] Futd  du
A A ZEF2H, AL SO FAgol digk TheAel Fid]l Avlel ddelE AFTs b
slof gttt wEkA] B ATE S5 %S FXSIHA R kA ARgsy] ] &
H27] BAA AEs ddAH o2 szt skt

gy =7] Fgdite] ¥ Be-AAEEIN 7E AATEe] & tig vja At
g &kt 1 Ay s &, AEEA, v, FEANA 297 E8-A A sl A
et o AAlgErnt AU fFASHA BEAT O volrt shE dmEA e J5
A-=733 W7d W 7Hpateh test), FAES 2 B -AAE 5SS R oAzl g &
s B7HE AAE 2R sPEE AAENY B5dAdd 2 Ees AT
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ol HollA H71A F4& Fo AT dF5oE sht, ZEEYS g4 HAEFE
HA 5o AEEel 49 7% st

- AAE=(PBV): AMHAE Txd5S S8 7T &MAA 3 AAE AAH HF
|4 BAGEE, Z2EYs, g2 AEE 5), MASAGEHE, AUA 5, rAES
AAEE)s T AE AHfAS 54 ARAA AAlemS AL 2D AFES) o

- 2 -AASE=APBV): =9 dH27] f2E2 2 (PLA,, hyaluronidase )& 2l 3h9]
5 AFolA FaEe Td, TR, 71H S dEET] vhes e

<iE 18 AAEE 9 EE-AATEe 78 AW T va>
Melittin Apamin PLA,
AA &= (PBV) > 50% 2.0~3.0% 11.5~13.0%
e - A L% (IPBV) 45~75% 2.0~45% < 1.0%
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A2Adus A=, FEH T 7 &4 44 2 AF

-l (

1. =79 Xd/‘]i]/ﬁ* g 5% TR

. 2013 S Fs el R3] (2013.05.08~14)

. 2013 Bio Korea (2013.09.11~13)

PCHi, &= “&3l (2014.02.19~21)

. in—cosmetics, =Y FF-E= (2014.04~03)

v}l Asian Apicultural Association, 7] (2014.04.24~27)
v}, in-cosmetics, B.&td Au2-2 (2014.09.09.~10)

°¥°1

—~~

LN Y

2. HE=

= T ¥
KTV %

p s

DRl

fx

o& Om

o

Z7 A (2013 1149 229)

4
o
ﬂ
o2
o

1. 53

7 . e R Ro] EeH B AA TS AW H(ES A10-1364506%)

U R Eo] BEEld B AgAE S A2 PCT-KR2013-005016, 5=, "]553=9)

2, =&

7}, UltrafiltrationS ©] €3+ %% 9] phospholipase Ax A ANA X, g Exp=A7]9 o
Sk, Sk i-4] v} 5} 8} 5 XﬂZ7 635 (20149 129 25 ®H7h)

. AAE=PBV)3 2 A A S SIPBV), &5ob(BVA) A 5o theh 3= A
o] §% vlu, sk=n] 833 A204d 6& (2014 12¢€ 319 *7H)

t}. Pharmacological Profiles of PLA2-free Bee Venom Prepared by Ultrafiltration
Method, $+=r5443%3] #1319 15 (20154 39 31 Lt A)

g UVB A5< we Aguiazod PLAS AAS 350 FEAM &3, 54
kAT A4978 15 (20151 2€ 28 47kd| )

7}F. A composition comparison of honeybee venom with different regional distribution
and collecting season in S. Korea, gr=r#4]3t3] (2014. 06. 11.)

L}, Effect of concentration, pressure and cut-off size for removing phospholipase A2 in
bee venom by ultrafilteration system, g+=+%218+3] (2014. 06. 11.)

t}. Isolated apamin, Phospholipase A2, Meittin from bee venom by Prep-HPLC,
China-Japan-Korea symposium on analytical chemistry (2014. 08. 22.)

2}. Effect of concentration, pressure and cut-off size on removing phospholipase A2 in

ultrafiltration system, China—Japan-Korea symposium on analytical chemistry (2014. 08. 22.)
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b gdle] AR g A ER S Tl 5o AR B de A xS
st3] (2014. 09 .25.)
v}, Phototoxic and skin sensitizing potentials of PLA>-free bee venom, 3%F=2]3% <] ok}
8k3] (2014. 10. 28.)
A48 2T, BTl 24 A9
1. F7vA+
7h B AFdAE dEar] FRdReR del PLAS ZelWel el A7 A H 9l
Ot PLA9N 43 48S st 559 F A9l melittin®] FEPed s A+=, &
=5 o] &% Az T % A wet = AEEEE =AY 5HoE FUF AT
7} dasttt AR E T
w2 AT E BAEEY AR/, AR, A7 e A
BrtetA o AEookE Mo 7 x2ATE s 5%, &7 % wpf T AFA %
As F7hetes A7 Zastt vt ofyel Ee-AAlE Sl e A A7 &
sttt ALR ¥ TH
o 2 AFE Fd JIEE ultra filtration system HE-AAEH5S AAstE WHoR
Ak T HETHoR A e e T59 ARA =H R peptide, amine 52 4
oltt oo Wit &5 % &4 AFE FUHHoE Mg RN 5o dEEE =
Sl
2. Efdtel &8 AY
7}, melittin, apamin, PLA, A&3t&o] st AA 35S Adgdozn 558 AA2 3
v OEe AF(SEE, o okE, AAFAA ) Aol &&o] 7
w2 A A3E vR e R gy Er] i de] AAE Ee-AAe=e dgEdRE
M 7N2AE(JAE7E 2 Fa4d tdAd H7hE &83 5
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Hqezd driMddolr sZet sfeAAdsr=d=

7k EUS 2004. 9. 11 o] % % &A%, 2009. 3. 11 o] % 3t4% 95 2 53&
TE AYS FAAT 2009. 3. 110]F A A #HA Qo] Z
2Ee sgEel EUAY Wl #ulE SASEATHERE,  repeated-dose  toxicity,
reproductive toxicty and toxicokinetics®] <
F WuilEA= 20130 3. 117HA] frddsts). EU FHolAls = o 9] glo] oA =
2013. 3. 11o]% FEAHS AR %o EUQTI=HU #ujE A gcta &R1stS
=3

. In vitro 3T3 NRU phototoxicity test
AMEH5EES UelA v 7Y Yo =EHAS W &34 22 o 318
= < o

£ T
Aol o MESHS W

rl

neutral red &2 7
s Faete] gholi
stz gholiFo] ofs 4
of osf =¥ W3l A O E npeutral red?] Tt ATS A Aol Al
Foh 2 AXEE EE 5 A
- OECD Test guideline TG 432 in vitro 3T3 NRU phototoxicity
- Lovell WW. A scheme for in witro screening of substances for photoallergenic
potential. 7oxic. In Vitro 7: 95-102 (1993)
- Spielmann, H. et al EEC/COLIPA project on in vitro phototxicity testing: First
results obtained with a Balb/c 3T3 cell phototoxicity assay. Zoxic. In Vitro 8,
793-796 (1994)
- Borenfreund, E. and Puerner, J. A. Toxicity determination in vitro by morphological
alterations and neutral red absorption. 7oxicology Lett., 24, 119-124 (1985)

t}. Local Lymph Node assay, LLNA

LLNA= fH#Eddo] Exnglel 7I7he d2d U] flege 45 fFRdths de
of A% Al@Woltt. olgfd FAL EXEH vx 9 Ay =27 fFse v#Est
W, #A2ss Addoln AFHor AT ¢ U= =t LLNA= Adae &4
AEel g zate] =4 A =S Sl(stimulation Index, AF=A|5)& vl H7}gkc}. SI
© iz Aldae] 4 HER AAsa, Adede dRraAEd sheA
e AAHe SIF Hole 3ol Folojof gt B A|FHE AEY S FAE] S
YA LA E o] &3t
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- Kimber, I. and Basketter, D.A. The murine local lymph node assay; collaborative
studies and new directions: A commerntary. Food and Chemical Toxicology 30,
165-169 (1992)

- Van Och, FM.M, et al A quantitative method for assessing the sensitising
potency of low molecular weight chemicals using a local lymph node assay:
employment of a regression method that includes determination of unertainty
margins. 7oxicology 146, 49-59 (2000)

- Derman, R. J. et al Temporal stability of local lymph node assay responses to
hexyl cinnamic aldehyde. J. Appl Toxicol, 18, 281-284 (1998)

2}. Local Lymph Node Assay: BrdU-ELISA
LLNA: BrdU-ELISAE LLNAE H[WAR] WRiow ®gs AdHom HAbd =4
¢l 5-bromo-2-deoxyuridine(BrdU)(CAs No 59-14-3)& ELISAZ ZA3d}o] HXAE
S2& Hrtste ot

of Al TEw ol&ste Aldoly 71 AP vls) AHg = F7F AaL &l

bl Al aEE AR AldelEs Al ok 71E9 LLNASH o] v 52k}
d W& & induction phase°l YEIE WEES S4HS AldHoez &% dbg Hutd
AEg A A5 E Aot =g YA FAUAE AMESHA] @1 IR S
gRlst7] ol AEA7F A FA Ui wE2E 7heAdel slon WA AV ES
A7) 2] etk Aol 9l

JZAZTZALE IS A
Vehicle treated control)®] 52 Al
Ax FAs AT 24 VCl 9
3 b, SI>1.6°01H 7ZFAd 532 . o] A¥W-& auricular lymph node 2]
BrdU %<& 43t 524 Ax A=E Rt BrdUs WA 59192l Erde
FAHAI R Bl fAbe Al S e AlES] DNAC] Astth. DNAe| Z3e BrdU

perocidase’} ¥ A ¥ BrdU Eo]Z <l &A= o] &3 ELISA WHozg A3}, 7]

1S HolF, 7|42 peroxidase?} ®WH-S-3Fo] A3 microtitier plate reader’] & ©|
goto] 54 gl M N AFEE A

- OECD test guideline TG 429 Skin Sensitization: Local Lymph Node Assay

- Takeyoshi, M. et at. Novel approach for classifying chemicals according to skin

rr

i

sensitizing potency by non-radioisotopic modification of the local lymph node assay.
J. Appl. Toxicol, 25, 129-134 (2005)

- Haneke, K.E. et al ICCVAM evaluation of the murine local lymph node assya: III
Data analyses completed by the national toxicology program interagency center for
the evaluation of alternative toxicological methods. Reg. Toxicol Pharmacol., 34(3),
274-286 (2001)
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11.

12.

13.

14.

15.

A8 & TIAFT

ral

LEE J.D. Bee-venom theraphy: method of clinical approach. J Korean Oriental Med.
21;3. 3-8 (2000).

LEE M.Y.. ef al Present Status of Korean Beekeeping Industry. Korean J. Apiulture.
25(2), 137-144 (2010).

UK LAEMMLI. Cleavage of Structural Proteins during the Assembly of the Head of
Bacteriophage T4. Nature. 227, 680-685 (1970).

SHEN C. Z., et al. A Method for Separating an Active Ingredient of Bee Venom. &3] %
= A|10-1413715 (2014).
Mosmann, Rapid colorimetruc assay for celluar growth and survival: application to
proliferation and cytotoxicity assays. J Immunol Methods. 65(1-2), 55-63 (1983).
Shimada KK., et a/ Antioxidative properties of xanthan on autooxidation of soybean oil
in cyclodextrin. J. Agriculture and Food Chemistry. 40, 945-948 (1992).
JUNG ]J. K,. et al Anti—allergic effect of Osterici Radix water extract in human mast
cells. Kor. J. Herbology. 25(3), 35-41 (2010).

KIM K. Y., et al Anti-allergic Effects of Socheongyoug-tang on RBL-2H3 Mast Cell
and Mice-mediated Allergy Model. Kor. J. Oriental Physiology and Pathology. 21(5),
1260-1270 (2007).
Lixiang Liua ef al/ Determination of polyphenolic content and antioxidant activity of
kudingcha made form llex kudingcha C. J. Tseng. J. tee science. 28(4), 289-293 (2008)
A& Y. Anti-oxidant Action and Anti-aging Activity of Phenylpropanoid Compounds. ¢/
Tl ] FEIRE 9] =¥ 63-68 (2005).

Birkedal-Hansen, H., W. Moore, et al Matrix metalloproteinases: a review. Critical
Reviews in Oral Biology&Medicine 4(2): 197-250 (1993).

Kim, S.-W.,, B.-K. Jo, et al Induction of extracellular matrix synthesis in normal human
fibroblasts by anthraquinone isolated from Morinda citrifolia (Noni) fruit. Journal of
medicinaltood 8(4): 552-555 (2005).

Bode, A. M., Dong, Z. Mitogen-activated protein kinase activation in UV-induced signal
transduction. Sci. STKE. RE2 (2003).

OECD. In Vitro 3T3 NRU phototoxicity test. OECD Guideline for the testing of
chemicals No. 432 (2004).

OECD, Skin Sensitization: Local Lymph Node Assay: BrdU-ELISA. 432 (2010).
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o g | @ | Az weg | ANADFE | AEA slaichl.
° e = ST (RAE/RE719) (%) A& TAY
AR BE 9 R 5 327128ug/mb/ W T
A}
A A BE o] MIC ug/mé 327128ug/ml, BE P 15 MICH, Disk=f4HH
A g5 Fgars)
< % 7% % DPPHE-4] 1,
To AR Ee & SODRFAIEA, E2v=
;\_iri,l—bo o T [e] % 75%
1l [e)
QA RE] Wl 3 R
SRR 90% MEEsel gk
20 Hkg-ol &gk MTT
FE-AAE=e W o assay
of g Haws | 0%
G A &= 2
u| W g v} o} % 80%
FENMH T 20 Tyrosinase and Elastase
o -A A E =9 inhibition assay
u| ) & v} 9} % 80%
FeMdES
po-gAREe | . (23 -AABE/ A%
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7. Ay 2o

o KSG) ez neza

7-1. 0|8 Z-5 AlY (Tyrosinase inhibition assay)

A X[20 MERIC)

Tyrosinase assay
180 -
160 -
140 -
120 -
100 - X
=
[#] 80
‘s 60 s
® 0 4 i
ik i
1 3 5 1 5 5
Control PEV (mg/mL) IPBV (mg/mL) Kojic acid {(mg/mL)
oM & (%) 1mg/ml 3mg/ml Smg/ml
PBV w5 28 2s oS 25 G2
IPBV 66.0% 51.7% 5.9%
Kojic acid 85.2% 89.0% 90.2%

[Z2 1. PBV B! IPBVC| tyrosinase inhibitory effect]
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é KSC/ 2AOICHO}R T M AT OHAIE]

TUNG HEE UNIVERMTY SN SIITECHNOLOGY CENTER

FAZAE XY UMERIC)
7-2. 4t B AlE (DPPH assay)
DPPH assay
120 -
100 A
80 - M
B 60
; . 2ak B a a
e 225 P FhE
20 -
02 03 04 02 03 04 02 03 04
Control PEV (mg/mL) IPBV (mg/mL} VitC (mg/mbL)
oIHE (%) 0.2mg/ml 0.3mg/ml 0.4mg/ml
PBV 57.8% 313% 27.0%
IPBV 74.7% 74.3% 70.8%
Vit.C 59.7% 61.6% 62.1%

[Z12! 2. PBY Gl IPBV 2| DPPH inhibitory effect]
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é KSC/ Zaaa uzaugans

A BOTECHNOLORY CENTER

AN K AMERIC)
7-3. FE M &= AlY (Elastase inhibition assay)
Elastase inhibition assay
120 -
100 & sy
80 + ek
g«
s
20
o -
1 2 3 1 2 3 1mg/ml
control PBV (mg/mL) IPBV(mg/mL} Phosphoramidon
1mg/ml 2mg/ml 3mg/ml
PBV 0.1% 2.0% 6.1%
IPBV 14.9% 16.1% 36.2%
Phosphoramidon 70.1% - -

[Og 3. PBV G IPBVS| Elastase inhibitory effect]
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7-4. st asAE (MIC test)
7-4-1. Pacne MIC test

P.acne MIC test_PBV

MIC

o | KSC) 2oz mnzaNy
KAHAE x|4%LIME(RIC)

P.acne MIC test IPBV
MIC = 10ppm

= 10ppm

sof CTL

120

a1 1
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% of CTL

7-4-2. S.aureus MIC test
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7-4-3. S.epidermis MIC test
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FPLC T5E(%) . - H] & A2k
(Melittin 715)
172} 2449 43%(36.8mg) 90.91%
27 AY 38%(69.9mg) 97.81%
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