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< SUMMARY >

| B E \ D-02

Purpose&
Contents

Bee venom (BV) has been used as a traditional medicine. In this study, BV

containing over 50% melittin, an effective component, was prepared and evaluated

the effect of BV on prevention of hair loss and promotion of hair growth. In

addition, the mechanism of hair growth by treatment of BV was studied. The

purpose of this study is to develop hair care products containing BV for preventing

hair loss and promoting hair growth.

Results

Establishment of refining process of BV and production of refined BV containing
over 50% melittin, an effective compound.
Confirm the effect of BV on the promotion of hair growth in anagen.
Confirm the effect of BV on the prevention of hair loss in catagen
Mechanism of action of bee venom was evaluated as follows:

— BV inhibits the activities of hair loss-related factors

— BV stimulates the growth of dermal papilla cell (DPC) cell

— BV increases the activities of the factors involved in promotion of hair

growth

— BV shows anti-inflammatory effect on pathogen-induced inflammation.
After evaluating the process conditions in the mass production system,
optimization of the manufacturing process of refined BV and mass production
process were established.
Establishment of the standardization for BV (containing over 50% melittin)
Complete the evaluation of safety of BV.
Establishment of the standard analytical methods for BV.
Complete the evaluation of stability of BV.
Complete an intervention study to evaluate efficacy on hair-loss preventing
effect of BV.
Development of recipes and product forms for the production of hair care
containing BV as a functional ingredient.
Development of recipes and product forms for the production of hair care

containing BV as a functional ingredient.

Expected
Contribution

Expectation to reduce the expenses for treating hair loss by contributing to the
reduction of people with hair loss.

Expectation to economic effects by extension of export of hair care products
containing bee venom to global market.

Contribution to the enhancement of corporate value of companies participated in
the research by production of hair care products containing bee venom.
Contribution to expand research area to develop new functions of bee venom.

Contribute to increase incomes of domestic bee farms by developing hair care




products using domestic bee venom.

Utilization of the results obtained from this study to publish research papers and
to acquire intellectual property rights.

Contribution to the training of professional researchers involved in the research
by improving their practical skills and research ability.

prevention of | promotion of cell growth hair care
Keywords bee venom , . )
hair loss hair growth stimulator products
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B=2 peptide, PLA2 59 E47 B ofRlF So= FAH oy FARcR A
°] 40~50%7} &F=of At

A T2 iAol 9&F= E

=W Zleel 9% VleAd ¥R ¥A 3 GEIRIIE oofelFe JIEd Zarl o

2= (Bee venom)?] =R A4EW EN

Components MW Contents Major chaructenistics Components MW Contents Major charsctenstics
(% dry BV) (% dry BV)
Peptides
Melittin 2840 40-50 26 amino acid Enzymes
Enhance of PLA- activity ~ PLA:z 19,000 10-12 Cytotoxic effects against
Cylotoxic eflects against cancer cells
cancer cells Inflammatory effects
Ant-inflammatory and Anti-tumor effects
ant-arthntic effecs Hyaluronidase 38000  1.5-2 Sdlectively attacks tissue
Apamin 2036 2-3 10 amino acid hyaluronic acid polymers

Inhibition of Ca” " -activated
K channel
Cywotoxe effect agamst

Increase the capillary
permenbility
Immune response and tissue-

cancer !
Nodceptive effect spread propertics
Anti-inflammatory propertics Anbgenic

MCD peptide 2588 2-3 22 amino acid Glucosidase 170,000 0.6
Ant-inflammatory Acid phosphomono- 55,000 1
and analgenic effect esterase

Histamme release (low dose)
Hismmme release inhibition g pp oo
(high dosc)

Anti-alle fect Histamines 307.14 15
Anti-allergic effec :
B . . 3
Adolapin 1nsoo 1 Inhibition of PLA, and COX D0pamine 139.64 0131
activity Norepinephrine 169.18 0.1-0.7
Anti-inflammatory actvity
Analgesic effect Others
Protease inhibitor 9000 <08 Carbohydrates 307.14 1.5
Minimine 6000 2-3 r-Aminobutyric acid 189.64 0.13-1
Procamine A, B 1.4 B-Aminoisobutyric 169.18 0.1-0.7
Secarpm 0.5 acid
Tertiapin 0.1
Melittin F 0.01 Z£H: Pharmacology & Therapeutics 115 (2007) 246-270
Cardiopep <0.7
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2] linoleic acid (LA),  B-sitosterol  (SITOS),

&l p-catenin, Lef-1, Sonic hedgehog, Smoothened, Gli-1, Cyclin D1, Cyclin E¢]

FAS Z/AA, 2 S SANNGE A2 Busgnd

Q) F=2AGRZAA Yrd FE2Eo UHr 3 a3
» Yoy FEFEo] 5So-reductase AL FAAIF I, Wnt/p-Catenin®t ERK

Pathways& %3}, Cyclin D1, phospho(ser780)-pRB, Cyclin E, phospho-CDK2,
[e]

CDK2¢] o3& ZF7FAA, dermal papilla cells®] F4]& F3dth= AS RHs)

92‘:]'-4)

(3) CXL13} CXL2 fradzte] sdolds d¥deRFo 43
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(4) Epigallocatechin gallate®} microRNA 23 & 4]

» =323HF- A& epigallocatechin gallateE human dermal papilla cellsell 23 &,
microarrayE F3 miRNA =3 3j"H-& E43 A, anti-oxidation-related,
apoptosis and cell death-related, proliferation and cell growth-related, cell
cycle-related gene ontology terms¥} ##® miRNAS] Tdo] F7lEAR AS H
BEEL R
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(o]
-
A AFETE AANNTE AE RuFHAG”

(2) Melittin®] AER 35 &I}
= C57BL/6 mice A Zol melitting & Al, NF-kBg} AP-12] 3 | o]&3}
MMP-1 2 MMP-8¢] @& 7+AaA7]al, TNF-¢ o 98 type I Fehal £

ANA AEFE BEITE FE7|8S 2uFdg?

(3) Melittin®] Fa|ztgelsy A &34
= Melittine] TGF p-122 {FE=AIZ] w929 HA 3+ AZF AML129JA TGF B
/Smad$} INK-MAPK signaling SAlE S3ste], Aotgeldls FAAZTE= Aol
B uEge?

(4) Melittin®] rotenoneol] &g+ AMAAE AE WA &3
» SFAFAEF NSC340] rotenones o] &3t wEFECgold &4 F %
melittin& A g]std, INKe <l4ks ZFael ERKS QI4He Z71E 5319,

caspase-3 ZAol o AAAME AES FATFTGE AS B

-
<)
=



(5) vlAlble]l 2 P X EA| ‘M4A® 7T
= MAAE B5S 9852 A1¥ 2xY XNEAZA 89 =4 axet A% weA=
o 7ol BATH= AL AYE AIA FdsAa, dAFZEHE ‘The

Journal of Pharmacy and Pharmacology’ o & aagch!)

(6) A} ‘ol B EAF W= FDA Aok %l 7] &
- olMENS AXURE o 2E E]
3 AAE AoF 152 Augt FUdHE HAPe) FEAH &
E "gtomr 2013 4¥ vl FDAZEE 34 A A I L sAddeka, 20164
129 29 Q4 340l FEH. 1= FDAC) AEHE 57104 L

Ql 7] ZFolth?

2. =9 AT AR

7}.

YR 9 gREd A7 4%

- AR SusHgelS(ZEA ALY FHRE FHAROE i AUY AE

Mol wF FolA B3| o] FolA: Yu, FA) HAZL URE S AF o
3 =

AE T E=RE A EFH O o] XAl k.

2

(D) ®Ek-g-A gxZo A tofacitinibe] ¥@e & &3
= Janus kinase 3 A A<l tofacitinibE B2 & Ad Rdo Fo T Ay}
PCRE 53 287141 A3 Z3, VEGFe mRNASl whilz a3 -8 =747

I GFHEE A 2 4FE ZAANNGE Ae Rustgo?

() =AY RZAA MY FESE2] TR S 534
@3 #M2o] policosanolS testosteronelo.Z FE¥d ©E = A3 Edd o
[e)

)
3 A3}, 5¢-reductased] FAL FAAA HRE ZZAZITE AL HAEY

(3) st 2AY R =X Avicennia marina =% ¥x 2 a3}
»  Androgenic alopeciaZ human hair dermal papilla cells (HHDPCs)oll &g A3},
5 -reductase type 1o A4S 7AA]7131, HHDPCsol 4 5 o -dihydrotestosterone

o F2E AAANAGE AE RIHAEY

1) dFEEZAA mZAEY ¥R £33 a5

_‘IO_



microarrayE F3l #2413 Z3}, keratin associated proteins(KRTAP7-1, KRTAP19-
3, KRTAP19-5, KRTAP19-1, KRTAP13-2, KRTAP20-2)°]
AKT, MAPKs¢] <14+s}7}

7=l o

ol F7hselaL, ILK,
Hage Rustgoh

Y. 2= 9 melittine] &% A+ I3}
» 552 QHAEEH ARESE Al E0l7]od FTaolA BEo AEEA
a5dT 2 F87A

N
of\
o
ot
%

A AT s AYHT UG

(D Melittine] )<+

3% A

AT A EZF SW1990 Al E ol melittinS * )3+ &, DNA microarray #4412 %3
DNA 3 #dgs cholesterol pathway gene

259t 1 A3} melittine]
A A ARG =4S A= AL ®yustgol?

clusterine] wad& 7HA

(2) Melittin®] fx<t o] A=) &3

»  Melittine] =<t A=

= MCF-79l 4] cyclophilin A2]
SR

THS AAA7]
=55 MMP-9¢] 43 &

a1, CD147¢)
HaAA AolE JARH=

A& Bastioh”

(3) Melittin®] 91+ AZAE = &3

Melittin& 9+ A3 SGC-79010 A gl A, n]EE=
, Smac/direct IAP binding proteinS 7F4A]# caspase <13+

28 B AEAdo fEHTE AL Rusgrh?

g]o}lo| A4l cytochrome CE
MEAZ WEA7| L

(4) Melittin®] F<¢ AN A a3}

UMR-106 osteosarcoma xenograft mouse modele] melittinS *2] &, W

g g
Mol gL o] &3le], melittine] SDF-1¢ /CXCR4S] &S Z+AAHA, ok &9
AR AANNTGE AL Busg?

3. =9 s/ d ol A s A

7 ) 8Hgenomics), w1 A A SHproteomics),  THAFA| EHmetabolomics), Al ¥l
(system biology) 97E 7|Hte &2 HA

B4 oe B4 % B3 Sol B o
Fo A7} YD Yok, ATAR} AFHE AAD A9 wA g

= A AdE A 22E 1%‘3}04 TR =
71730l ti3k A77F o AsiA

lﬂ
_\1
Ho
ot
%
_Qi
ofo



B59o 482 melittine

A7V in vitroS}

Sl;

23 Aok ZE71el tiR

1o},

Ry

) g BAT 3

3|

mvivo 43S %

B
~

AZ B537 5o FA4E< melittine]

il

3

il

ST

= AA

ald
A

4

o

B/
oy
%!

ta, 28714

Vs

3

Y2

melitting

)

:EL

B
il

3 22§

3

=
s 1

at

l

I, =& 2&71de 717

3]

5

ol

o

<
T

1.

3
=

H, @77 AHE AT g39E 4=

= 0
T —

|

o]
JJo

e

ha

STk

A AT

_‘|2_



1)

=

[e]
s TT

=

]

fud

¢ DB(www.kipris.or.kr), Aureka DB

7=

U, 29, 2

R EL]

_13_

o &=7}
3] DB
A 712

=
=

TR
w QU g - __%
= G B
»E L e (35, 8% 24
T S T B | M Jo X opy
B pRw ey | meT | e P R
@ & = = o e IR
W g d m o L g Mg 2o
) ~ mr H 7o =) Y o — 0 B R
e N (TR O I T )
- & R o of M A O
S Bl — Ui Mo N me g | B L R T or
- N ‘Dl,._ ,mﬂ BT X OgE L.E 3 En_ vA_l _7i -
B i I R B B - - R I
RS I S - T B ol I B
r T & B Mook W M| R R R | W EK | o] of B OR N
o
. T
i o & Cl S S = =
B i o 4 4 19 14
—
& N o S S S S
! ©
ur <
3 - oW w H
K @ EHT wEET X@ O
S S F S EE BT E P T
2 K e NE or| OB T W
N T CIRN I ST T %
_&O n,ﬂ
Hﬁ ~, ~
I i poomo® e
T TR 70 T <oy T T
IR P B T w2 M o A
- Y Lo Sm|m| He FEiewsl | GweTz
i - 78T | 7 = ooy X _m“ Ly N i} m_ﬂ N
= e Hom W T M e R Rl i e N
e x w P R e o R e B
ST~ W NEONE W i B BK N ol oF B OB m Nr
-
= aa . — [a\} 3p) <t
IS




) o oo B popi o N i B
o uy . X T oo on oMo w 3
o ar o \A_m ) ® o a% P oW o mor o —
oA e T N~ Moy N ey do T 0=
o (G~ S i ~ B E T g
Aoy KW x | g d®| Hwd |BFwMensw, X
op o 4 P oo g o i W Ho o M o o T K oF o Nj |mp oF Tr o
Ao ol I Ce Cu o S Y
S S s -l A T I BBl I N
o I B H oo o Cl I A I .
THP BT FRFE TETAX| HAT (THBREEAT T
oo [oEm T W | R OM MU W] RooEm R OET N |F ok ok = N
o0 o0 Lo o~ LO (op}
(@] (@] (e] (@] S —
V] V] — < o~ To)
— — = = S S
Lo Lo © NeJ © o~
— — — — — —
S S S S S S
N _ G )
1_Hn_ ™ oy =) Mc < < ) _ <
W W ogm N 2 CO bl o H
TR l) B T o W = po =
b T = T B! HE e £ (N i
® W X = T o < o
53 E T i
*Ea | B W wEe ElE W W g
Ay <! % — 3 To e o =
B R, CEE TR S O - i ol I o
N - mﬁ w F T = W - % e &v a% % i VG mw ﬂ
WPy S FET = g o X g T WL
W 5 of No A T oo™ dlg T | T
oF R R W e MR TR T oM T M N oo Moo
T - o MM EHNM (R E WY TR OFAD S
Lo © o~ o) o S

3 Ao

e 2771 9

S

o] A& =(A)sectiondl] <

A}

95%°]

S3=

2l

2l
Al Aga dxe ddo] o] AAyZA I

)

Atz

L
|

™, ©]

np

Stal, BHES|IAL, A

FRem, ol Alz=rgws

3|

jo

A4

we HES

Fa7t 713

B

ﬂ
sl
o

oo

_14_



5

L.

1 2 A3 2012

2

BE> 3 7elE o

9 64
: A, 20134 Z : 3 : Z : Z
164, 20
A, 2014
267, 20154 134, 20
, 2015 174
, 20174
177 ==
[¢} ——15]

A

A~ T
T u
E_ W_FL E ﬂ &o
o |® oo L il s M & N
o] up on o X o
wiﬁa_f;m_x%%z1 %H%%ﬂm% . In
= = o< L R g © T T
b A x5 - I o, db
_z.._ H ) o ol T —~ = e — H B 2l e N E]L o . —y 9 N L2 ™ )
H TK oo T o rallly T 0o B ™ WX K X o EK K i = o T X
f%@ﬂ%zg@z%ﬂgi\ﬂ m;o?% S R
N I el e Y. - B w O i Elgr o 1 o | < N
ol A e A o e ® Tl d T g Wy
® g e am%@@@%%&1§§;ﬁ 5w E Y
o o - dolo X ° <ok M oo o i N
1! N O T N oo 1+ N IR §
X ¥ ar W o8 8T 5 S w 0o < T o
ol 3 ° lﬁﬂma%u_é T D T
F N % © e N o o o m:%i%
i S 5 . xR RO
S = E > g AR
o . — N
N ™ < ©
mﬂﬁ oy = S m M &
i 1 w e S N —
~o W wr H B = o~
X S L N —
;7, oo ol T ol S
= 2 s 7 = =
! “L;_l —_ ‘.meo
i o R D < T g A =
ﬂuw T m__.ﬁ W m_o djo = X e _zL = .Wﬂ
o wy VR m ol zn M = iz = o T
T ] ; W) R K R & = '
r il do T N X o o o nk T o
| n oy ofm 5L o o) w..Mll o) o i %M ,—,ﬁw M o o
w N Be oM BE o X% E K g i
Hr oF | oy w_m B ___MM A2n ol 0 Ko BH = gy BT J)J Nd (G M
o H W — m o= X o o e il -
ToR ,— Eo Mﬁ_vu Hoﬂ D_.. _,ﬁ ﬂu Lol ‘.# R &o % X0 o 0 &o h_r,.w K
N oo S N X ™ %o 5
o <0 o ] No = 63 o= dlo ~ )
- oy % by - oy
—_— o !
2 T oo © W i o= o <
o o g R
< B @
Lo
Nej

- 15 -



X)) R o < BT o o
aﬁwwwm% ﬂﬂmm w oW o 1%%&
T oo | Moo B g
T o z_n n o T i 70 il 1,% B oo ;LvrAﬂ IVI | = N
s I SR S WY o X| = Koo T ow
= No gy x =" Ml G ﬂm )
M ge Wo O to m oF U 7 mf ul K B O X gr
X g o w oo [ F o W B W ol o
GRS I P I - Aok o
w K o L - S oo
Lo — 0] (]
— — S <
o [op] (9] <
S S —~ S
on Lo Lo ©
— — — —
S (] S (]
N N N N
I
T H iolo ol M~ <
N e T YW N
< = N T B R <
o | %A
1_—1_ 1.‘._W|O U_.E ,‘IHO_” ]__A ol 1;1_ = t
Gl B W Wi
o TR w| oo 9T R ok B 6
b w B N m - N W o T
T o, 8o BN © oy T ®
P A L | e ®an,
Ho o B oo N P 3 o = X o X0 oo
oo EK| o W mm oF DR z_m W
oF Mo | m e R o &K
t~ o) o S

)
ﬂv‘_
or

o)
wK

)

Ho

e

~

o
b

K
H

-
ey

o

i

Y
wjr

B5E o]&¥ 229 9 A, AE 59

7 f st

_‘Ié_



Al 3 =9 AR d®

kel W ARIBS EHF A3}, ¥R
ARE e Ak FE 20119 oF 194,000 94 20159 oF 213,0008 .2 o 10% =
Vst E, 2 717F B9k FBHE 1479 64007 Ul A 1879 48008 AOE 26.8%
U 27

AZRPLAEAY BA Aol = 20159 209 % 2wk o] 20-300) A
A2 Uehga, AUz A8 - AAH 2Eds 5 2E TololE, 2 Bt A4l
5o e 20F QA5 Frse AoE FEHIAL

g #d &5 F 14 HFo] 4050t FAEF A 20~-30t) HEFo = dolrtal
9131, GubAlel e 20-30t) 20174 ] BREF Tulgol QAdnn] of 24y
ZFah AL, 40-50eNAGThH] 11% F7Dell wls) 20 o) g Ful FEh Sojger)

L

104 DI2F 100K 20CH J0CH 40CH SOCH  BOAI Ol

AFH Al AFHAT. 7533 Eel
Aol mE Ze 835 7IAT  JA HAJLL, FARA oJefejFo e
g

ol Ve EFeR EFH, #d WECl o

sEW B I AlArE iAol wel, BRAs AFF 22 BREAAE JE
AP FECR ERH BRY =S Fohe &Y EFEAE VAT F A HA



=
2017d 89 49 }AE AW A oA TolgA 2ol szt we HAE

H
Holw, trefdt AF A

e

9 SEY ARTH AL AR AP Ao
% 5% &% FAZ SPEF Agl v o AREn®

o} oA gmx]gA%
= GRISAY RS Vo] YASEET AAY] W &Esol AU, 71¥o}
fTFd7bsAdol ol Aol ARE  gltte G S 7FA ok SR 9 20161 39
AofekFolA &7 &FS A 2 A4 GRAEA ‘rlo|x4 3%’ & fHFE
st EASEATH
w2 FYFERIPHAA T HFHAE 3%, 2% AA A AZY EEF A5 s FUIE
et A0 R A4 gR XNEA NS T H&l AEFES 2rdsith
gt §RXsA 9 73 23 # sAF A A
(D g 3A AF A
= 20173 8¢ 28 ooFE A AEAFE IMSE AH oo wlEw L3 Aubr] AE

efol A ZEI AL} 186U er Hd FrIvH] 13.8% e, BAELS A
d Sl 29.3% 28 3899o2 AWkeHOTO) 244 Al 1918 AAstar o
= 29 AFEESS A BYIUn S oy 199k AAE Faled Ausiin
HESF FEoAE olBnEZ} 1269 o2 dd F7Ivl 17.4% steHgch. =

u

19 ESEE Aol A%, bk dsky Y] 2 oz FEn

r?’

» OFE AT A S ASE o XA AFoA UERIL, ZEFH A} ofX
OE 5 7|& 8 AdgEdd " FAEY w200 AEE AYgE YA &
I o] HRAEA A AA A4S 9 AT
<ehe): Wnk A, %>
=R o AFHAEES) 2016.1H | 2016.2H | 2017.1H | A& ~]8] | AdH]
MSD | ZE#H A oK U 2HEE) | 16,409 | 18,970 | 18,668 -1.6 13.8
g4 | olRUOE(REAHZE) | 15309 | 13,948 | 12,639 -9.4 -17.4
JW 2] oF ZUz=@yzHE =) 3,051 3,313 2,914 -12.0 -4.5
A& | grekE | AUE=EEY2EH g E) 1,383 1,373 1,260 -8.2 -8.9
FE=HH | Ao/t E(FEFAH B E) 395 849 979 15.3 147.6
JWajeF | Yo TE(FE2HE L) 882 767 877 14.3 -0.6
ghu|kE | FEIE(FER2HEE) 424 451 486 7.7 14.5
T A <k ! 2,953 4,506 3,818 -15.3 29.3
Ao okF nlo] 54 2,865 2,385 2,720 14.0 -5.1
dukef | HojekF ulo] 5 AS 1,417 1,453 1,330 8.5 -6.1
S HET} 542 601 517 14.0 -4.6
2} I o 661 767 476 37.9 -27.9

_‘|8_



(2 7y =2d #

d
AF WL

L.

S AFEAG FRE OF 50790, 2
oF 29.3%2 150919 7}eFoz AU
$& 19 ofmaHAZe] B(B)33.7%0IH, oo LGABAZ

d(15.4%)°] Z2 2,391E AAstar ok H(@)e] A5,

(GinsenEXTM)E u}e

gx HJdoz A
olx g H A Fo] 2016 0%

EE Ax 7 A 2

B gxwA] 4171ENET) AS7HA §
LGAZAZ}S S35t S
9 1FEDr. Groo)E A8
2 B s #eskes Agle =i
2 TAH

gn 7y < w2 SEI ds T,
7F 71E ook FellA

S ¢ XNgd Aoz HAdHn

2. =9 AN A
» w2 mpAl @A X 7]3¢ Grand View Research, Ince] 201613 €% A& B4 B34
o W=, 2015 AAA g2 A FE= 739 € E YElgor, 2024d0= Al AT

=
g o]F Heo=

2
=

A AFe] oF 50~60% 7}EFo] g mHbx] AFFolt),
of AR H(B) A&
S

I
ghele A Age o F
=]
u

R

=7} 118% o ‘&= ot
S i D
sl i b= il BOotAoF | FdotAo HAA
2015 2,489 2,261 1,336 741 521 7,343

A e B i

» Grand View Research, Ince] &2 A& EA4 HIIA

1=
‘:l-"
T e 56008k o), FAd2 35008k, o4 21007t o2 IEHUH. 20159
S

Bl @2 AR PREE 249 222 JAA A T

=

] o

g el

o2 yehd

= Ul AFZARZIEQ] IBISe] 2016 Hair Loss Treatment Manufacturing: Market
Research Reportel] w}p=mH,

o) 7 3}

=1

AR A7 A5
7 olgl e Aoz wuHEt. AR = X

AT X 3A, #HolA A&

g2 28 A& 5.0 % o

=3
=
al,

L AR A

= =
]
e %

i

@ o

A3 7

_19_

-

—_—

fo &

gRAE
!

= A

mAEA Az Ay A gue] e RO Uehih

sgHel Aew Ueton, Augs 9

o3t AlEe Aoz ]

o RyuHAL O



U g8 A @y

o] ZAH N Aef

+

<0
Nlo

&

A A A

|

ke

A=z o=z 12009 ¥ o] e A

L —
—

=
8] 7}

Q)
=

)

=
=

o v A

| s

Fthe ] 2H g

u
A

3}

.
1:261

A ERojofFE]l v uH g

o)A b AHAG FEAELS AL

= E49 #g ofAsH

dHsEEoR ui
al

_Z.:v

gk
=
=

oo

T 2A Asel W2d, 20169 71F F3 9wl

o] T

A4 B

=
=

°F 29950005 HoZ HA <AF9 oF 10.8%

T= ¢
°F 1943000
20~40t}

‘mo

e

e

Ao

0
)

o]
Bo

T

o

B
K
=
B
o]
RK

o
5

AAAA 7+

1}
=

g]

A

hos
=3

AerolYE 2§ ww

Eyl_

w24 sjE ot 20109 71F 6993000

r2E

Al A

A AA FEE 20143 119953005 $ieto g, 28] 7irto]l AAS A FFolA Tuj

o
ol

2010~20140 25 L2 E AlE A2 ©E

A MM EREEERERAS

_20_



o] Ho]_]ﬂ

I 3 W&

[ A g

<3|
=

FgA A

=1
=

Zil_
QL

B

%

T

N
23

)
iz

Gl

g 9

folv], oekE F}

)

B

o)
™
o

mK

™
s

=

=

o] efF =l (KGSP) &7}

el

TH

<]

)l

ox

A

)

o
ol

=
[¢}

T A Fol WAy v

oF

tgom, 4% 4

2. F4#+e 7]

a}),

Z(10ppm  ©]

)
Nfo

—_—

(g R,

21419

e

)
GU

Hip

pa—

0

Hi
__OT

0
ol
]
b

FRew, o 7

F60% ol’dhoz s

b, A& 9

J|

Hz2=213% ©

7 Aot

o

]

ook H7el B

o

Bg Aow

ol #4474
WFPLL ANA AF Bo

=

=

ke
T

A}

TE=AE
A

™,

=

=

o

< ofzfel Zri(Table 1.

A

el

_2‘|_



Table 1.

el
p
o
9 =T
S | N
S | w
RS)
o | 7
p A
w Ao
,_._mo
o
2] ~,
= <0
g | =

TR

T

]
H-

Uep

=
=

LR FAARAA =

o
o

i

"

o
o
me

o

Z

Bl

10 ppm ©]

3

13.0% o]

o

TR

oJefFE 7t B .

\

’I:]-

40% ©]
53.0% ©l]7%

qr
Nfo

o
N
N

N

A A

=4
9

FIA A
ol 7}sgh

==

Method: IHS

838 ZE5AhFig. 1, Fig. 2).

o

_22_



(%S) Hl *ll $) 312-942 BY AT FEOH F=HE| 450-2H K|
WISSEN Co,, Ltd Tel)041-753-6684  Fax)041-753-6685

daAFEA

4 8 ®: %¥5(bee venom)
9 o FF . Apis mellifera
AH L A EEHH)
€4 A A FUEERG ZF=x)

d = A 070-7796-6685

HEds 17.6 %
e 1.8%
B3EE 5.6 %
BAEE 33.4 %
Te= 5.8 %
TAEE 23.0 %
TRAEE 11.6%
371= 1.1%

2015. 1. 26

NSO PYSRI I

g
=

Fig. 1. 4kx] 9 A

_23_



oolnh

| meuzg3a
YUIL PHARM TECH. CO., LTD.

o,

2MHS: YIPQ-A-21P-009
HE®S @ 1.10
AL 2013-12-16

o TE X 7 S A
Az BE2IISM(NEEEAN)
| | o
| =gy 2= ELREE
] A
;( HEHS WCBV010113 ZH AT
EETS 100g MEmA
I I -
| wnax | 2015.01.26 MEgy
‘ ANEBS ‘ gk 2015.01.26
1. AIEDIE & 2
‘T NEES 1 &= i ANEZ ANELT XHEC®HE AEX
oo (EYEE BENAN ooimed .. . .
< ° 24 1 | 015 .cl 2x g Cl0'z
501 Al B
‘ a A SAAIZUA T3 | SLE SAAILUA
‘ b el C i 112
2BRY | 2 Lgun, | m3s ugdc. docdic | my | cloe
) - |
| gg_/—‘»\_ 10ppm 0l ot ‘ St LH 2e\G.e3 26 ,v\(i | ¢ [U[;L
- AZ2T 13.0% 013 | 20%  acaw | W coB
| WRIE B 50% 014 89.8% 2005 ¢ | ER | clolEh
2, TEZ0
BEZY BEUT
i o5 .¢3 25
B ET CoH D

l;E_l% A et ¥

Fig. 2. 3% 4 3¢

_24_

CER



AFH =D E5H)2 o FA

<

o}
Hip

o7
o

(Table 2).

B

1
Ki

L
o
=
E

K
T

il
K4 < oo | < | ol | <+
au | OF | A | OF | | oF
140
ﬁ mo | o | <k | wo [ <F
T I | 3K | oF [ | OF
m | 25|55 | o5 | o
M_ﬁ 0o | wo | §o | mo
T|B|T|T
- iy .
A I R I
R W= |3
(! <K B3
Th

o

B
oju

O

< AAsE &

oj
B
Ty

371 91aA

)2 A=x

o

o

J—

9
NP

T

3

g

=
=

A1) 30~501H
AFAol A ARALE FFAT

[}

al

]

|

[e)
o]7] ¥3NA 1x o3}=Z 0.45~1 xm membrane filter

aL
[¢)

A8k, 2
o] mEz|o]glom,

=
=

H

301-

bof ofmhah

S

0.45~0.1 #m membrane filterS A&

bolnbEs

=

1 =] ${TH(Table 3).

&l

_25_



Table 3. %UH /\]»%_%]: Od?éﬂ]—

F | <F | <F [ oo | o
R [ ok | ok | Hu | Hu
= | o [ <+ | om | ol
S| M | ok | Hu | HH
F | o | <+ | om | o
S| M [ ok | M| 4
F | 3o | mo [ wo | oo
QT || o | K
= | 8o | mo [ oo | oo
ST | | K| K
~ ~

PUN =g Ho
TlE|
515 <

Ko =0

ArA BA o3

= A

)
—_
file)
<

Jabd wof A= o] @] H o] d(process

A= A

g 9

)] o|ekE 37}

validation, PV)3} A

3}

bol, o2 %9y

J]

W Wl 2] gl o] A(cleaning validation, CV)o] & &

=]
=S

i}
=

&7}l
& AR B

o ekE

ANA=

s

B3 A7 HE

2]

-
X

stRem, o

a4

=% Ave
7] A Aoz APHIAH

A}

A

_26_



A T A d AR Z A A QA7
1 Ta - - -
B A A &= - HAA =9 FAE 54
2 _ i} 0.1A13+
A& AR Z G (FEA L)
- BAA 23 A G B5E 2~3%
3 &3 TEE &3AA EHOIHE 0.5
800rpm/30&-3tF nyk
- WRAIA B3E A
4 A EE QAR (4000rpm/10%) 4A)1ZF
7Fs3tH 4T FA
- =3 o) BylE o]|BEAL
5 1;2]_02134_ oo~‘4‘°]’o ] E] o]Eé 4/‘]{].'
FolZHE o7 (No.4)
- 13 A#7F 2d A&
6 22} 2} nto] A2 FEHE 23k oI 0.5 %k
(pore size 0.2um)
. gdus Ae B
Az E1‘7} dsE HE EFo]d 12012+
F & F41dx (96~12041%H)

_27_



Zol e} 4

+ 7]

mK

T
i

18] A=A Aol 150~200g A4 7Hs

-5 @A) ofsle] ATl o] FolHr).

e 9

Ho

5
T

]

(e]

_28_



(3) C57BL/6S o] &3 B=o gxvx 2 gnEz3x g3 =4

L As 2 By
7h Ao H AR
»  Minoxidil, melittin, Dexamethasone-2 Sigma Chemical Co. (St. Louis, MO, USA).
Polyethylen glycol (PEG), ethanol J. T. Baker (Center Valley, PA, USA) A|&& Al&
sttt B2 THFFoNA AFH AS ARSI

4 49 52
- B 290 Ag" 659 C57BL/

6
oA 8rlelE BoF wol £E 22 +

& vk (Fig. 3= Zotd (Peongtak, Korea)

1C, 5% 55 + 5%, 12A12F =9 F7] =4

t}. C57BLI6E o] 4% Ha7] oA &3} 24
- FAVA AR ARG ZANE AR S5 EFE HAFoH FRe
wee WY 5 Aok Age] Wi sje] mue wuk F7]7} o thEA9 uhg
20 A= Z7ldl= RE mule] HAF mul Frlo] glom ma 219 Fel Wy
og wu FrE FdeA BE 5 Qo] Bl 37 WHE RE Ade §88T
CS7BLI6 vh$-2 A4S wel WeldATr) Bvds 287 21 mdon =
Aotr] wEo] mike] Wehdaze] oko] o3 iAol AYEE E4E AT

ox
fuj
Lo
ox
ol
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T E
ol
{0
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SHATH R &ol Foldle B wAg 2 AAsHY] st 2213 o ® A RAY
(Veet, Reckitt Benckiser, England)(Fig. 4 &} o & FTIEE 3EHE HA
HEES o] &3t ®igo] wo] HolA ¢S W 74A AASAT olF &F2 I
AR FH A4 72 3nkgY FALE FEste] FAYT, SANERT, 44

o
o

7€ : o=
T, 5o OE Y AFTY 6w E YA AR F 79 $RE FAgTH
A Z o= vehicle (polyethylen glycol : D.W. : ethanol = 5 : 3 : 2)&, JAUZE
o= vehicleg o]&3la] ZA|3F 2% minoxidil &Y-2(Fig. 5), AlgTol+= vehicle2

o] &3t ZAIg 0.001%, 0.005%, 0.01% &= &HS Z+2F 100 W AR H 5 F9

of i AT Alztel] 7Y EEIFATE EI AR F 9Y FREH FAZTS A9

gk YA 57 vehicles ©]&3te ZAS EAY7] = EZQ 0.1% dexamethasone

£ 100 pl S 5¥Y7F EX3AT ANES £x3 5 AA R HIE Sclo g A
3

] Slotel SARAIE clgalel 94 AT BYE A

0
o

l

_Veee

i 0°

;ma?urols_ HEN\I/FQ?H NH;
N

Fig. 4. A %7 Fig. 5. Minoxidil

2}. KGF, STD5A2¢] mRNA w3z =4

KGF (keratinocyte growth factor):= ’E%OM]E A7l zb family®] member =4 =
ARS AFsle AAZE dHA Yok Mol SRD5A2  (3-oxo-5-alpha-steroid
4-dehydrogenase 2) 3 #}7} encodingstil 1= 5 -reductase= H4 T2 H
& 2H E(testosterone)s 2 AAdS Asiste =20 Yol =2 H 2~ E2~H E(DHT,
dihydrotestosterone) .2 #¥s= & Aoty whebA KGF9} SRD5A29] mRNA #d &
Bl e=e gR%A A3 JdS HwelnA stk B AFAdA 359
KGF(keratinocyte growth factor)2} SRD5A2 (3-oxo-5-alpha-steroid 4-dehydrogenase 2)
o] mRNA 23d Aol thafl £A43t7] 95t HaA7] = AFLS vpl HE o|4sa
2 7}AE o] &3ty FMYAZ T ABE XU T B9 mRx2S =3

-
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HZEg IB=z2 50 mgs 1 me Trizol (Invitrogen, Carlsbad, CA)ell 231 TacoTM
Prep Bead beater (Taco, Taichung, Taiwan)E o]&3] E335}e] total RNAS F&3+

% NanoDrop ND-1000 Spectrophotometer (Thermo Scientific, Wilmington, DE, USA)E
Abgsted RNA F5& A8ttt 1 % Revert Aid First Strand cDNA kit
(Fermentas, EU)E AF&3tod cDNAZ H3A121 & DyNamo TMHS SYBR Green gPCR
kit (FINNZYMES, Finland)$} Step One Plus™Real-Time PCR System (Applied
Biosystems, Foster City, CA, USA)< ©]-83le] quantitative PCR (QPCR)& A Al 3T
gPCR =71 o3 Zo: 95C for 10 min, 40 cycles at 95C for 20 sec, 60°C for
20 sec, 72°C for 30 sec. House keeping gene®. 2 GAPDHE A}-&3}% 3 PCRol A&
# primer (Bioneer, Seoul, Korea)= Table 4°| el AT

Table 4. KGF, SRD5A2, GAPDH®| primer

Gene Primers Seguence (5° — 3%)
Forward COCCTCCTTCCATGTAGTCA
EGF
Eevarze CECAAATGEATACTGACACE
Forward AATGTGCTGCTEEGTCTCTT
BRED3A2
FEevarze AGAAGGCAGTGECTTTCAGA
Forward GTEATGGCATGEACTGTGET
FZAPDH
Eevarse AAGGGTCATCATCTCTGCCC

0}, 5 ¢ -reductase WA HF A

2 AgdA 559 5e-reductase A ZH s £43517] 93td HYr] f= A
& v HAE oAEEA TFAE o] &3t AN F ARE EXPYE T F99
EZAE HEsAY. A% 9 BE=22 50 mgS 1 mle] Pro-Prep protein extraction
solution (Intron, Seoul, Korea)ell @1 4 &2](13,000 rpm for 5 min at 4C) * A&
Mol A Ao huhzA S Bradford assayS o] &3t Atttk 30 ugel proteing 10%
sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)®l| # 7] & 3}<]
223 & Trans-Blot semi-dry transfer cell (Bio-Rad)S AF&3la] polyvinylidene
difluoride (PVDF) membrane (Millipore, Bed-ford, MA, USA)Z oAzl 3 5%
non-fat skimmed milk(in PBS with 0.05% Tween 20)Z blocking (overnight at 4C)3s}
31, PBS-TZ 1584 3® A& 3}a] primary antibody (anti-5 ¢ reductase, Santa Cruze
Biotechnology)& PBS-Tel| 1:1002 3]A&tth 2A17F &< ¥HAIZl & 5US HHo
2 A|#3 & secondary antibody (goat anti-rabbit IgG horseradish peroxidase
conjugated antibody, Thermo Scientific)S 1:50000% 3]4}3d}e] 1A1ZF FoF BFSA|FA A
#slal, WesternBright Sirius western blotting detection kit (Advansta, CA, USA)E o]
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43l olmx] E47] (FluorChem E Proteinsimple, CA, USA)Z #4243}t
Endogenous control2  anti-GAPDH antibody (Thermo Scientific, Rockford, IL)&
1:5,000% 3]A ke AE-3F3itt

ul, C57BL/6E o] &3+ AA7 =3

» B ARAE 6% 2] CS7BL/6 vh-¢-2=29] T9 =s Ao A
7|2 AEAZ] T AFDERS & T AEEtEA T
T AEE Hrlstth WA oI E o] &5t i
gol 7HA %A —r«l st w29 T F9 28 1A o2 A ASAL IF
o dolde 2dd vAFEd d& AAs] st 2xd o2 AEIY (Veet,
Reckitt Benckiser, England)& e} 3o Z FFEHES 3EAE A & ASS
o] g3t migo] swol HolA S wf 7hA AASAG. olF ‘T IEIE A
H 24 2T ot d AR FEete sAdERE, $AdERT, wxo ©E Y
A9 ez YyFdn. AU zTFel= vehicle (polyethylen glycol : D.W.
ethanol = 5 : 3 : 2)&, YAUZRFAE vehicleS o] &3t ZA|g 2% minoxidil &Y
S, AT+ vehicles o] &3ta] =Ag 0.001%, 0.005%, 0.01% &= &N 247
100 W& AR A 5 Fool mid AT AIZHol] 3F3F =XEAT. AEE =X F
AA T2 o] ¥M3lE Fom #AFAsr] st HALARIZ|E o] &3st] A HAC
2 Z9S Atk =3 A viAg F AE IANA T FHY JR2HE =S
3 deep freezer(-80C)oll X 33} T}

I of

¢

0

4

Z 5 299 dR=%xZAS 10% formalin {ho 1A
S AGg 3712 ZEdo] gk EE5S Az «L}E‘rjﬂ_ EE& nlol=

Mg s An)

ft
ol o ok

o
Obo
ol
£
o1
;%
BN
)
N
r |
o
b f
=
rln
o
T
Re
™
T
9]
=)
o
S
=
=
5
™
2
=)
R

2. AT A
7} B3] =9 C57BL/6 wh$-2 8947 &2
= C57BL/6 v}9-2=9] S AAS & 9UFE 543 AgHes HY7] = EF
0.1% dexamethasone (DM) &<of g #-5(0.001%, 0.005%, 0.01%)2] EF7] JA &
= S¢3 #F Fig. 6= S8 §& oA F7hetes AFdFs At 53
= (e g3

FAUEFOE AEH 2% minoxidl X2 (O B 0.01% B5 A
7] A A7) § Holde st



(<)

Fig. 6. The effect of bee venom on the prevention of hair loss in telogen phase in
C57BL/6 female mice. (A), NC, treated vehicle only; (B), Dexamethasone (DM) treated;
(©), DM+2% minoxidil; (D), DM+0.001% bee venom; (E), DM+0.005% bee venom; and (F),
DM+0.01% bee venom.

1}. KGF, SRD5A2¢] mRNA 3@ =
4

= o

C57BL/6 mh-9-2=9] kS A AZ & 9YFE 543 AgEHe H37] = E2<
0.1% dexamethasone -&<ol w3t &=(0.001%, 0.005%, 0.01%)e] 7] A =
= KGF(keratinocyte growth factor) mRMAS] & Z7KFig. 7)2F SRDbLHA2
(3-oxo-5-alpha-steroid 4-dehydrogenase 2)°] mRNA =& ZHA(Fig. 8) ¥A4S &
& glstdch mk A £ A9l KGF mRNA & & dexamethasoneRt | €]
st gzl vlE F= 0.001%, 0.005%, 0.01% A&lgk oA 22+ 416.9%,
474.8%, 564.6%= UYEIY s oEXHoZ ZFUIslA L, &3] HIYV| =E

Ao FA T vl E 77 269.6%, 307.0%, 365.1%= YEMY} =2 HAHF S
7He B, 2k A A Q1AQ] SRD5A2 #d -2 dexamethasoner A 2] gk
Z7o vls) &= 0.001%, 0.005%, 0.01% A elgk oA 22 7.0%, 3.6%, 1.1%=
Ueht} v 5 o&2xo g 7+astga, E3 Atz minoxidil 2 2ltol Hls)
M% 2472y 85.1%, 44.0%, 12.9% 4 &3E Ho B59 Hojd €xwtx ai&
sttt

)

il

R
:

b

4
s
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Normalized fold expression

NC DEX MIN 0.001% 0.005%  0.01%

Bee venom

Dexamethasone 0.1%

Fig. 7. Quantitative real-time RT-PCR of KGF (FGF7) in
C57BL/6 mice treated with bee venom. KGF (keratinocyte
growth factor) stimulates follicular proliferation. KGF gene
expression significantly increased in bee venom-treated mouse.

Significantly different compared with NC (p < 0.05 “p <
0.0D).

1.2

=
]
|

=
IS
I

Normalized fold expression
=]
o
1

&
¥}
1

Gl o
wH
*H

0.0 -
NC DEX MIN 0.001% 0.005% 0.01%
Bee venom

Dexamethasone 0.1%

Fig. 8. Effect of bee venom on the expression of SRD5A2
gene encoding 5« -reductase in C57BL/6 mice. Quantitative
real-time RT-PCR of 5 e -reductase after treatment of bee
venom (0.001%, 0.005%, and 0.01%). Significantly different
compared with NC ("p < 0.001).
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2. ARy =¥ C57BL/6 vk $9kA]

t}. 5¢ -reductase A F =A
2

C57BL/6 wl$-229] TS AAS & 9YFEH 543 AHEHE HYr] = EF
0.1% dexamethasone -&<§of th3k E-=(0.001%, 0.005%, 0.01%)2] E 37| A
5a -reductase?] & HAa(Fig. 9 S T3l Attt =28 A Al AR

-

I:o[l
W
o,

i oo fr

-reductase ¥ dexamethasone®t 2|3k =0 Hl&| B= Ak FolA %

DEX (0.1%) - + + + + +

MIN {2%) - - + - - -

BY (%) - - - 0.001 0.005 0.01
Sa-reductase ” ' - a— — ——

Fald 0.64 0. 61 (.37

- — - - - -

Fig. 9. Effect of bee venom on the expression of 5« -reductase protein in

C57BL/6 mice. Western blot of 5« -reductase after treatment of bee venom
(0.001%, 0.005%, and 0.01%).

s

# 9

TR Exs
C57BL/6 w29 S A A% & 3577 AH8H E=(0.001%, 0.005%, 0.01%)2] A%
7l 5 &9 594 BEAFig 10S 53 75 JEH o= Frlste AEFS st
At 55 FAANETLOZE ALEHE 2% minoxidil Xl ¥1E] 0.005%, 0.01% &= *]
g o A7 g% g3/ ¢ Hojde Folslyct H&E 9A 3 Hn| AL 01%—3}
of #JEG 229 BHFig 1DE T3l SAWETW Bl 5= A0, D), E)

S

i

-
1l

rd
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0.001%

Fig. 10. Effect of bee venom on the hair growth in mouse. Bee venom was topically
applied on dorsal skin for 19 days. Hair growth are shown after 1 day (A), 7 days (B), 11
days (C), and 19 days (D). NC, treated vehicle only.

_36_



3 A=

Fig. 11. The effect of bee
venom on the histologic
appearance of hair follicles in
C57BL/6 mice (100x). (A), NC,
treated vehicle only; B), 2%
minoxidil; (C), 0.001% bee venom;
(D), 0.005% bee venom; and (E),
0.01% bee venom.

o

oAk g AR

5= (Bee venom)e FYFHIA (F5, FHF), Minoxidile Sigma Chemical Co. (St.
Louis, MO, USA). Polyethylene glycol (PEG)= DAEJUNG Chemicals & Metals Co.
(Siheung-si, Korea), ethanol J. T Baker (Center Valley, PA, USA) A|&& AF&3H4

A3 F

2 Ao AHH 65% CO57BL/6 A vk Fotdl (Peongtak, Korea)oll A 257}2]
E B ol 2% 22 + 1T, HAUls% 55 + 5%, 12413 2= 7] 2138k A 2] o]
o A4E AFEA AFHGES FHon 7979 quﬂﬂ% AR F AP AE3H
At B AT RE FE AFLE 1HUTgn FEAY AdT7&YdIY &
(52115 KUIACUC-2015-283) 3}oll =38 = it}
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=t ZT = vehicle(50% ethanol : polyethylene glycol = 9

o = vehicles ©]§3te] ZA|g 2% minoxidil 8-, 37H«] Alg el = vehicle
o] =A3 0.05%, 0.1%, 0.5% B% £Ae Ay
g3t A AlZte] 1697 EXSIAT AR
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O x

SANETE %aﬂf& PR ERE B £ JATHFE 12). A3F 2F T FHHRTS
80% A =8 mito] AAslE EHE HPoH, EEIELS SAYRTROE way AT
ZTrETGE =9 *é% g BT AE 16¥ F 5515 FANETH fARE &2
S Yepgdth weta B-5o] mike] AR HIAYY I &9yl FHURTOLE AE
H Minoxidil®} ARSI E AS sty =3 5o wE Z 35 180 FAHAUERT
I FAREE E3E Hol: AL FUstATh Image JEte T2 S o] &3le] dAHTE Y
o] mp9-2 B HHE WHYORE nluwdte] FX= F#st stATHEig 13). AEE =E
o et Atz FEE S5 IFNA "ol AR, SA4AdET vE Y8
A g AdeM 297t SUbeke Ade SUstat

Fig. 12. C57BL/6 w}$-2olA =
2k, B) 7€ A (O 11Y A D) 1

Bee venom

&=
2, (B) 16 =

==
==
49
44
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200

. O
= FC
180 4 | EEEER 0.05% BV
1 0.1% BV
B 0.5% BV

160

140 +

120 4

MNegative control was set to 100

100

Day 0

Fig. 13. C57BL/6 w}$-2~ i

Image ] T2 A A2
Z(NOe°l gk ve= YeHd.




Fig. 14. 163t
A) =4d=, B
200 #m

shA R 15
HEZo] g2
st 22S #

7} S7Fstal(Table 5, Fig. 14),

5 8 wire] Zo] %7}

A7l vA= 53E #A<lsty] fsked H&E |4

Table 5. 16¥7F = g & IHw 3

o

Zol7}t AojFtHTable 6, Fig. 15).

g2 myol xAsHA W3INH&E stain, Cross section, X 100).
-, (O 8= 0.05%, O) = 0.1%, (E) 8= 0.5%. Scale bar

2EAG (BF+EFHA}

Negative
control

2% Minoxidil

Bee venom
0.05%

Bee venom
0.1%

Bee venom
0.5%

15.75+10.77

29.63+3.70

32.75+7.01

35.75%10.25

26.00£8.99
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Table 6. 1607 %5 g ¥ Fz9js ®o

Fig. 15. 16943t B8 & =g =253
X100). (A) SAZET, B) FAN=EL, (O 5 0.
Scale bar = 200 #m

W
0

SHH&E stain, Longitudinal section,
5%, D) &= 0.1%, (E) &= 0.5%.

2dol(ym) FHF+EFHAD

Negative . Bee venom Bee venom Bee venom
2% Minoxidil
control 0.05% 0.1% 0.5%
552.28 +160.7
150.79+30.34 579.05+82.04 | 726.60+97.45 | 354.63+19.08

7
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.

4niel o] & FA9 R 30714 Bol dolE SAHAT FANETH T 5
o B gAdETEY 2 Aoyt FUbeklen, 8= 0.1% AE IFol A
ZoEY P+ d do|7t A3 FUkeke BHE R ATHFig. 16).

U T T T T T

MNC 2% Minoxadil BV 0.05% BV 0.1% BV 0.5%

Fig. 16. 1697 2% Ael ¥ 7492 Bol 243 s @
Aol

Az aof
BExglo] os mu Ao =
Minoxidil#} A3 &3= 3_2_}9_]—3].%;}_

225t BFIA HEE stain Azt FAozT #5A2) 15N A0 zTRT

l-ﬂ

ozxom Zylslgon dHURTOE ALLS

=

2 WA T mGe] F7F Frkskal dolrt dojA 2 .

5 AT iz v mZo Ao A 3 He AAE I
=3

AEHor §5& CO7BL/6 nhg-2olA 2 dganrt s & & & AT
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L AR R P

7h Aok 8 As

= 55 (Bee venom-2 FYFH A (55, IHF), Minoxidil> Sigma Chemical Co. (St.
Louis, MO, USA). Polyethylene glycol (PEG)+= DAEJUNG Chemicals & Metals Co.
(Siheung-si, Korea), ethanol J. T Baker (Center Valley, PA, USA) A|&FS AF&3A
. ATP =#g ATP-LITEM kitE o]&3st =H3slth.  (Perkin  ElmerT™
Lifesciences, USA)

- B 4ge Hepdel sloleheld] wet 81253 CBAJ @43 theaE ol gtk

g (Peongtak, Korea)oll Al EFikton, &% 22 £ 1C, JdsE 55 =+
5%, 12A1%t =W F7] 2734 Aolet 24 =

FE AREA HAFEE AT 720
g2 AW F AWl AesAT £ ATlHe BE 52 A¥e mvsta
=AY 7993 Y <0 SHKUIACUC-2016-116)°l =38 =] AT

e Hepxel stol=aielol utel WA DARES © 47 T2

= SZANY
(Local Lymph Node Assay: DA))

- Day 1

MEsE 42 otal AFTS SAHSIH A SA4S dFsAT 1% SE234 HE
F (sodium lauryl sulfate, SLS) &94& R& o] &3t nf9-2 7 wjS Ao 4~53] &=
Z3tdAth SLS AA] 1AZE & AgEd, &, 181 FEAtzEde A WSl 44
25 LA AL&stdoh FAANEEZE S 25% Hexyl cinnamic aldehydeE ©]-&3F% .

- Days 2, 3, 7

Day 13 #o] 1% SLSE HAA st ANFEZ & =Xt AS RHESGH

- Days 4, 5, 6

NaEdS A sHA Futt

- Day 8

Zt seo AT #FE JY¥ SE4S 7IE5IH Day TH APdEHS A8l of
24~3041%F & F=& ket Sk 2 mhe-9) o]/ (auricular lymph node)<

522 9
AZHAL o F APL FAAT.

rd

=z
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lymph node celDZ THEIth. =2 o] gkAl Hzl A
sefolE 3 £ HEU 4o ¥ & & F2 Fol 1A F PBSE A AHsIHEA
cell scraperz &gtol=o o} A= t}. ¥ PBS 1 mLZ & &glol=
Al Z sk th. Cell scraper2 #HEZ Y49 L Ae #A3EATE HoRE Yz
Aol uhs FHokA FEF FolstHA LNC @9 20 L& ZA2=HA FHste PBS
1.98 mLol &std 2 mL AEE TEAT 7 s=vtt F e AIRE FPI5H
ATP S =AY, J]EE  Relative  Luminescence  Units (RLU)S. =
bioluminescences =43RN o, 2+ AT A= He A=A F(mean SHE £
sttt AFAFE AP FAWERTFY HH# RLUmean RLU/mouse)S &wjt) =+
o] Wy RLUE Y= gholw, &aith

o= 73T

2. 49 2

7} ATP &4 23}

Srith =T " ASAF(mean S #e 12 AT & vlud A3, &= 0.005%
(1.33+0.32), 0.01% (0.66£0.23) F F=olA Slgte] =F 1.8 o|3tRoB=E A7 T&%
M= e A=l Yleas & T AT Aol BEFH oz ANYHA=A Felst

71 93k positive controlo] 1Y 25% Hexyl cinnamic aldehyde® A&3d o
(2.21£0.3Doll A= FAdol &A= AtKTable 7).

Table 7. &= v F2H4d 49 23

Group Negative control | Positive control BV 0.005% BV 0.01%

SI index 1+0.12 2.21+0.35 1.33+0.32 0.66+0.23

SI=

test average/negative control average. SI>1.8 o] <A A
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(5) hDPCsE ©] &3t 52 4= a3 54

L Az g 9y

7k Aok 8 AR

L Al mieF 2 oAl

52 fYFHz (FE, @AM AsH AEs ARESAT Mellitin,
Dexamethasone-2 Sigma Chemical Co. (St. Louis, MO, USA). Polyethylen glycol (PEG),
ethanol2 J. T. Baker (Center Valley, PA, USA), Dulbecco’s Modified Eagle Medium
(DMEM), fetal bovine serum (FBS), penicillin/streptomycin, trypsin-EDTA+= HyClone
(Logan, UT, USA) A& Ar&-3tA T

2 2]

B AHo) A AR3E Human dermal papilla cells (hDPCs)(Fig. 18)+ 3+=A| EF2-3)
(Seoul, Korea)oll Al #%F ®ettd. Tissue culture dishollA4 10% fetal bovine serum, 1%
penicillin/streptomycin& %3+ Dulbecco’ s modified eagle’ s medium (DMEM)S A}
g3sto] w7137 T, 5% COJollA wiFstdet. wiAl= 2~3Loll 3 WA wghsii.
AE Z2 A8 AE7F 80% confluent® el w] XdPstATh WA 96-well plate
9] 7+ well vt} hDPCsS 1 X 10°7) wHE seeding 3F 3 24 A 7F b wjk~(37C,
5% COllA wiFAZIt 71 & ®% (1 ng/ml, 10 ng/ml, 100 ng/ml, 200 ng/ml, and
500 ng/mD¥} mellitin (200 ng/mD< A& staL 24 AZF FF #F71@E7C, 5% CO»NA
AL & WST-1 (2-(2-methoxy-4-nitrophenyl)-3-  (4-nitrophenyD)-5- (2,4-
disulfophenyl)-ZH-tetrazolium, monosodium salt) reagent (Roche, Indianapolis, IN, USA)

5|
ol
"

£ 10 x1 #H7}ske] SpectraMax microplate reader (Molecular Devices, Sunnyvale, CA,
USA)E Ag3te] &3 5(450 nm)E =43} control of % B2 B W3} T}

\ e el POy s

Fig. 18. hDPCs (Phase contrast, 100x)
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t}. FGF2, FGF7, IGF-1R, VEGF mRNA 23z =74

FGF2 (fibroblast growth factor2)e} FGF7 (fibroblast growth factor 7)2 A]f%AlXE
AAAJAZA i A ATt AdAZR Ee8ld Aok IGF-1R(nsulin-like growth
factor 1 receptor)2 =& Ao #AAst= AR BEAHE AES At
35 38t AoE dHA Aok, =3 VEGF (vascular endothelial growth factor)
= FA7 AAEH S SN AR AFEtd R 2o ARTE
=3k QAAE <43 A Ao we2kA FGF2, FGF7, IGF-1R, VEGF2] mRNA o3&
T B=9 JREX 5 JAES Yl stk B APddA =9 FGEF2
(fibroblast growth factor 2), FGF7(fibroblast growth factor 7), IGF-1R(nsulin-like
growth factor 1 receptor), Z18]31 VEGF(vascular endothelial growth factor) mRNA =
g zdo ts) EAstr] st WA 6-well platee]l hDPCsE seeding (2 x 10°
cells/wel)gr & 24A17F F<F vlF71(37C, 5% CO)lA wlFAI AT 2 & F-= (100
ng/ml, 200 ng/ml, and 500 ng/mD3} minoxidil (1 £M)& g3t 24A1%F <k Bk~
(37C, 5% COolA HwiokAlzl 3 1 ml Trizol &< (nvitrogen, Carlsbad, CA)& =] &]s}
o] total RNAE F%E3F 3 NanoDrop ND-1000 Spectrophotometer (Thermo Scientific,
Wilmington, DE, USA)E A}-&3le] RNA =2 =A3Ath. 1 & Revert Aid First
Strand cDNA kit (Fermentas, EU)E Al-&3tod cDNAZ H&A|xl 3 DyNamo TMHS
SYBR Green qPCR kit (FINNZYMES, Finland)$} Step One Plus™Real-Time PCR
System (Applied Biosystems, Foster City, CA, USA)S ©o]&3&}o] quantitative PCR
(QPCR)E AAlst¥Hr. qPCR =1 o= 2o 95C 10min, 95C 20 sec, 60C 20
sec, 72°C 30 sec, 40 cycles. House keeping gene©.2 GAPDHE A}-&3}% 3 PCRoY| Af
€3 primer (Bioneer, Seoul, Korea)= Table 8¢ YER) AT}

Table 8. FGF2, FGF7, IGF-1R, VEGF, GAPDH ¢] primer.

Gene Primers Sequence (5° — 3°)
Forward AGAAGAGCGACCCTCACATC
FGE2 Reverse ACTGCCCAGTTCGTTTCAGT
Forward CCTGAGCGACACACAAGAAG
BT Reverse GCCACTGTCCTGATTTCCAT
Forward CATTTCACCTCCACCACCAC
LRIk Reverse AGGCATCCTGCCCATCATAC
Forward GGGCAGAATCATCACGAAGT
VEGE Reverse TGGTGATGTTGGACTCCTCA
Forward AAGGGTCATCATCTCTGCCC
GARPH Reverse GTGATGGCATGGACTGTGGT

_48_



g}, VEGF 23 =% =4

H AFoA BHZe] VEGF wd - dis) E43517] ¢ste #HA 60 mm disholl
hDPCsZ seeding (2 x 10° cells/welD3F & 24X 7F S<¢F vl E7)(37°C, 5% CO»l A Hl
UGN T 1 F EE=E (100 ng/ml, 200 ng/ml, and 500 ng/mD¥} minoxidil (1 xM)< A
glatal 24417 FF WlFTIETC, 5% COolA vl Az 3?— PBSZ 23] Az 3
Pro-Prep protein extraction solution (Intron, Seoul, Korea)oll a1 €41&2](13,000rpm
for 5 min at 4C) & 5 AdA A WA -& Bradford assays ©]-83t] A %3t
t}. 30 pgel proteins

(SDS-PAGE)°l| #7149 &3t #8]3k 3 Trans-Blot semi-dry transfer cell (Bio-Rad)&
AF8-31] polyvinylidene difluoride (PVDF) membrane (Millipore, Bed-ford, MA, USA)Z
ol 5AIZIth. 1 % 5% non-fat skimmed milk in PBS-T(PBS with 0.05% Tween 20)&
blocking (overnight at 4C)stal, PBS-TZ 15%% 3¥ A|&3 & primary antibody
(anti-VEGE antibody, BioLegend, San Diego, CA)E PBS-Tol 1:500% 3]4}3s}a] 2413
Bk HESAIZl B FUS WMo ZE AFHI ¥ secondary antibody (goat anti-rabbit
IgG antibody, Thermo Scientific)E 1:25,0002 3]Alsle] 1A17F B¢+ WHSA|Z] 3 Al
311, WesternBright Sirius western blotting detection kit (Advansta, CA, USA)S o] &
3lo] o]mx] E237] (FluorChem E Proteinsimple, CA, USA)Z 413}t Endogenous
control 2 anti- £ -actin antibody (Thermo Scientific)E 1:5,0002 3]43}e] AL8-3}% T

W

10% sodium dodecyl sulfate-polyacrylamide gel electrophoresis

hDPCs& 24413t &< vl F71(37C, 5% CO) A v A1 ﬁ} %=(1 ng/ml, 10 ng/ml,
100 ng/ml, 200 ng/ml, and 500 ng/mD-<& *]&]sted 24A]7F & WST-1 assayE &3+
M FAE& A% A3, gixTtol vlal Zh2t 97.8%, 102.8%, 107.4%, 112.7%, 116.6%
2 Ueht s& gEH o Frtste AFe &dsidnh(Fig. 19)
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Fig. 19. The effect of bee venom on the proliferation of
human dermal papilla cells (hDPCs). Cell proliferation was

measured using WST-1 reagent ('p < 0.05).

1. FGF2, FGF7, IGF-1R, VEGF mRNA 23z =4

hDPCs-& 24417t &<+ HlF7|(37C, 5% COolA vlFAIZI & B=(100 ng/ml, 200
ng/ml, and 500 ng/mDS 24A17+E<t AHEl$k ¥ FGF2(fibroblast growth factor 2),
FGF7(fibroblast growth factor 7), IGF-1R(insulin-like growth factor 1 receptor) Z1g]iL
VEGF(vascular endothelial growth factor) mRNA RdFE SAZ A3} 55 oEF O
2 Il AEFE gdskAukFig. 20)(Fig. 2D. AFEAE AR FGF2<}
FGF7¢] mRNA @3 & Stz vla] &= #8100 ng/ml, 200 ng/ml, and
500 ng/mDol Al Z+2y 128.2%, 128.2%, 152.4%, “1@]al 154.5%, 154.5%, 203.7%= EFLE
TE oEZ o= 57}‘5‘}&— S Yerdidth 2 QAo #Aste A
IGF-1R$} &A1 7)o 2AAE7A WAL =FA 7= A2 VEGF] mRNA 2 ze &
Aozl Hls] 5 A2+(100 ng/ml, 200 ng/ml, and 500 ng/mDoll A Z+z+ 117.0%,
117.0%, 142.3%, 1€13 128.1%, 174.8%, 178.7%= YEIY} HA| T5 oEHoZ F7}

e A%E dehhark
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Fig. 20. Effect of bee venom on the expression of FGF-2, FGF-7, and
IGF-1R gene in hDPCs.  FGF-2 (Fibroblast growth factor 2), FGF-7
(Fibroblast growth factor 7), and IGF-1R (Insulin-like growth factorl
receptor) stimulate hair growth. Cp < 0.05 “p < 0.01, and ~p < 0.001)

25

*x

20 H

*k &
*& Kk

Th

1.0

Normalized fold expression

Control  Minoxidil Tubd 100 200 500

Bee venom (ng/ml)
Fig. 21. Effect of bee venom on the expression of VEGF gene analyzed by
quantitative real-time RT-PCR in hDPCs. VEGF (Vascular endothelial growth
factor) stimulates dermal papilla. Both minoxidil and bee venom increased
VEGF expression. (p < 0.05, “p <0.01, ~ p < 0.00D)
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o

t}. VEGF #d % =%

» hDPCsS 24A13F &<F wfF71(37C, 5% CO)ANA HidAIZl & B-=(100 ng/ml, 200
ng/ml, and 500 ng/mDE 24A1%F T2 A Eld F VEGF(vascular endothelial growth
factor) T FS ST 23 v& T oE Frtetes BFS FUsidthFig. 22).

FAZI A ER *ﬂ/‘*a SXANA AR7E FE8k= A< VEGFY & 54
izl Hla) 55 A TolA kst FEREXNAARE YER AT

N

NC MXD 100 200 500
B P Y
pecin | W W W W W

Fig. 22. Effect of bee venom on the expression of VEGF protein analyzed
by Western blot in hDPCs. VEGF (Vascular endothelial growth factor)
stimulates dermal papilla. Both minoxidil and bee venom increased VEGF
expression.

B5o 7)Aol W3k A2 a9k

» EHPr|7t =98 C5H57BL/I6E ol &3 B =(bee venom)e ©E2WX BIHE FHAHT
A3, e wE #ZAqA 0.01% 55 AT FANETLU 2% minoxidil A
Ry o Hojd 2y a35 et

» 2 AR KGFe mRNA L FE w5 YEHOE FUhstdorn gR9
F A EAF o AAE SRD5A29] mRNA$} protein (5 e -reductase) HAFL %
gEHO R TadtHor ol FAUETS 2% minoxidil A LRHT o Hold &
I}E YA

» A A7]e] C57BLI6E ©] &3 B H(bee venome YEEF EHRE A% A,

2 odr #z 9d xF FFgA 0.01% 5 AT FAAWETLA 2%
minoxidil A Y+ Et ¢ Holt Udrn=R 35 e ATt

» hDPCsZ o] &3 B Z(bee venome U2 E=X a2 =AH3 A, Ax =2 2
Yol A BE AT A 4L F

» AFEAMEZ AAAJAQ] FGF2, FGE79}

Ho
e

b
o
LT
o
2
2
ol
_\|I_‘
ok
8
o

eroqo}L 371 IGF-1¢]

E3) FGF7¢ A=Y 2% minoxidil
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= EZ FATC ARER S A= AAR] VEGFS] mRNASE protein Ed
TR EHOE FUste] Hold FREX Z3E YEY

o AAYER AAHES FHATI= 1Al VEGFS] mRNA®} protein ddHFe 5 o&
2 F7hele Hojd Fr=x

- ARHOE REE $54Y ¥ FW ¥ 9P ARE Holk BAT WY
FEENE HolAe] AF ARZ o] g7beAo] ¥& An AZAT
- BEe B gl td En Y

é_s‘tb. steron

< —  Sa-reductase
-+ Sa-reductasetype I = i
. Sa-reductase type I J

EBee venom
Bee venom inhibits 5a-reductase enzyme and prevent

alopecia
Ligand » Regulate Expression
Binding of androgen

sensitive gene

« Decreased blood
R flow to follicle
causing follicle to

Activates

DNA progressively shrinks.
Binding
Bomain - Decreased keratin

production

\—) = Cell division is
disrupted.
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6) vlE w2 o I 53 54

L A5 2 B
7ho Aok B Al s

» B5 (Bee venom)2 FAFEI A (S5, JAAPAA AZTH ARE ol &3ttt HIE
i el g ot BAE FBsk7] Al AR FF= Malassezia furfur (M.
furfun Filobasidium uniguttulatum (F. uniguttulatum©]™, =5 KCCM (3r=n] Y& H
EZAED| A Eofdltol A3} Th Paper disc (Adventec, Toyo Roshi Kaisha, Ltd.,
Japan)¢}, Ao AFEE Ketoconazole2 Sigma-Aldrich (St Louis, MO)ol| A -
3l o™ Difco Yeast extract peptone dextrose (YPD medium), Difco Sabouraud
Dextrose Agar (SDA medium)< Beckton Dickinson (Franklin Lakes, USA) A& & o] &

skt

2. A3 Uy

A agar diffusion method)o.2 =43}
‘ﬁ‘jr Zt IANTFE B A = HEFI} ths, A4 8mme] E+d paper diskE ¥
g T%o 9A HAF & 337C (M furfun, 25C (F.

umgutz‘u]az‘um)i %X]% H 7)ol A A8AIZE vl et A AAFE FrSclear zone)e] =
_]

f
E

3. A% A%

= Paper discoll 55& TEHEE JHAANIN T F& SN AH, F=oA FHAEATL
AEHJT. M furfur AA %A =72 Ketoconazole 10 mg (31+1.4 mm)S FH+ &
#E HYW, &5 0.5% (0.7£0.0mm), &= 1% (1.05E0.Imm)elA %= &+ 37} A=

Aok A4 dEzTdAMe eyt AESHA KUY F ounjguttulatum ANA <= S
%91 Ketoconazole 10mg (6+0.0 mm)e] &7} AR, B5L = 0.5% (1+£0.3mm),
B= 1% (1.3+04mm)l A= &7 37 H2E&59 U0 (Table 9).

Table 9. &-=9 IdFax F& viAH A 23
Ketoconazole BV BV
10 mg 0.5 % 1%
M furfur 31+£1.4 mm 0.7+0.0mm 1.05+0.1mm
F. uniguttulatum 6+0.0 mm 1+0.3mm 1.3+0.4mm
4, A3} QoF
» AEE F5Y FE oA FRFAEL Joy FAdETA vlE A YERUA
%steh.



(7) hDPCsE ©]&3F &= Hddzxiel o3 A3t a3

AN
o

L Az 3 9y

b Ak R AR

B FEFEH A (5, AHADAA AFH S ALSSATE AE vkl AREH
DMEM (Dulbecco’ s Modified Eagle Medium), FBS (Fetal bovine serum),
Penicillin/Streptomycin HyClone A%< A&3dch. o wiko] AH8¥  SDB
(Sabouraud Dextrose Broth, BD A|3&)oll Agar powder (unsei #&F)S 4lo] A3}
t}. DMSO (Dimethyl Sulfoxide)= DAEJUNG A|#& A}-&3}% ).

U oAlE 8

Human dermal papilla cells (hDPCs)

B Ao A83 Human dermal papilla cellss A4 323 (Seoul, Korea)oll A
=& wekth. Tissue  culture  dishellAl 10%  fetal bovine  serum, 1%
penicillin/streptomycinS -3k Dulbecco’ s modified eagle’ s medium (DMEM)S A}
g3t 1] F71(37C, 5% COJl A wl ksl A Th.

Malassezia furfur (M. furfun

B Aol X AE+ Malassezia furfure 1% peptone, 4% glucose, 10% olive oil, 0.2%
Tween 80°] *3+¥ Sabouraud dextrose agarol 4 F<¢F vjE7|(37C)oA vl U= 3]
o 4 < viFE M furfure PBSOl 29 AMlF £ 80T oA 30&3F EFH3SIA A
w A st

Tt hDPCse] AEH Al

B APoA ol o3 d5FEs 3 T F = A7
sl7] 91sl hHPCso A& AdS Al 4&8 A@<S 91 hHPCs= 80%7
T AgS w 1P on, AR 96-well plateo] Z+ wellnptk hDPCsS 1 x 10°7) %t
£ seeding 3 F 24A4%F Bk w73 7C, 5% COYolA vigFA AT 1 & BE (25
ng/ml, 5 ng/ml, 10 ng/ml, 20 ng/mD3} M furfur (1 x 10° cells/ml, 1 x 10° cells/ml,
1 x 107 cells/ml, 5 x 107 cells/ml, 1 x 10® cells/mDS 2] &}aL 24417 5<k v k7]
37C, 5% COpelA  HIFA AT w¥EE %, MTIT A 9K4,5-dimethlthiazol-
2-yl-2,5-diphenyltetrazolium bromide) 3 7}ste] formazang A3 & DMSOE ©]
43l formazang =<} SpectraMax microplate reader& AF&3te] 3 =040 nmE =
A&t control of %& hDPCse] MEH S A3 Th

%0

°= rr
3

off
e

o 0141
it

_E

M

1o

off

il
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2t IL-6, TNF-« mRNA &&=
4%

o

IL-6, TNF-¢a, IFN-y = d Aol EFIRICE Moy nlold 2 T Fol w
HE-g-o Zlo] #FAst= Aol EFlo|th metA] IL-6, TNF-¢ & mRNAZL S-S 53l 5
ol &3 dFstol] FEFE v A=A Bl sk

B Ago] A IL-6, TNF-e ] mRNA #d zH& E4317] 95t HA 6-well plateol
hDPCsE 2 X 10° cells/well2 seedingdlt & 24A17F&<F v F7](37C, 5% CO» ol Al ulj %
ANAY. 1 & E= (25 ng/ml, 5 ng/ml, 10 ng/ml, 20 ng/mD3} M. furfur 1 x 107
cellsimD< A glslal 24X &<+ Wl F71@B7C, 5% CODl A vl A AT ZF well & 1 ml
Trizol &< (Invitrogen, Carlsbad, CA)JE *&|st>] totoal RNAE &3+ $ NanoDrop
ND-1000 Spectrophotometer (Thermo Scentific, Wilmington, DE, USA)E A}&3F RNA
TEE =43 F Revert aid first strand cDNA kit (Fermentas, EU)E A}-83le] RNAE
cDNAZ H %A1zl 3 Step One Plus Real-Time PCR system (Applied Biosystems, Foster
city, CA, USA)& ©o]&3}le] quantitative PCR (QPCR)-& A A3ttt qPCR %=74& &3
2t 95C 10 min, 95C 20 sec, 60°C 20 sec, 72C 30 sec, 40 cycles. House keeping
gene® = GAPDHE AF&-3tal PCRol|l A& primer (Bioneer, Seoul, Korea)v= tha-3
%2t GAPDH Forward 5/ -ACC CAC RCC RCC ACC TTT GA-3’, Reverse 5’ -CTG
TTG CTG TAG CCA AAT TCG T-3’ ; IL-6 Forward 5’ -GGA GCC CAG CTA TGA ACT
CC-37 , Reverse 5’ -GGT CAG GGG TGG TTA TTG CA-3” ; TNF-« Forward 5’
-CAG AGG GCC TGT ACC TCA TC-3’ , Reverse 5’ -GGA AGA CCC CTC CCA GAT
AG-37 .

|t
o|X

I og
o

ok IL-6, TNF- o ©91d 2Hd = 54

n}, 3

= B AFoA IL-6, TNF-¢ 2] AO)EZI] AATFES EA43517] 95t WA, 6-well plate
o] hDPCsE 2 X 10° cells/wellZ seedingd ¥ 244175+ ] %k7](37C, 5% CO»oll A
WA AT, 1 F E= (2.5 ng/ml, 5 ng/ml, 10 ng/ml, 20 ng/mD3}+ M. furfur (1 x 10
T cellsimDg A st 24413t < wlFTI@E7C, 5% COol A vl FAI AT vl st Al
I Aeds i diE ddgs SAHAT Ao+ Human IL-6 ELISA set
(BD Biosciences Pharmingen CA, US), Human TNF-« ELISA set (BD Biosciences
Pharmingen CA, US)E A}&3F% T

FHm AL o83 apoptosis &3} &<l

Ao Foll 8 F==+& apoptosise] H43HE EA5tr] 9] WA, 24-well
plate H}=Hell cover glassE 23l 1 $]o] hDPCsE 5 x 10' cells/well2 seedingdt ¥
24X FRF HiETIBTC, 5% CODollA MiAIHT. 1 % &= (2.5 ng/ml, 5 ng/ml,
10 ng/ml, 20 ng/mD3} M. furfur (1 x 107 cellsimD)& A &]slal 24413t S-Sk vj k7]

(ol
rh:: OL
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37C, 5% COYolA wiekAZ T EzWay™Annexin V-FITC Apoptosis Detection Kit
(Komabiotech INC., Seoul, Korea)E ©]&3t FFHA $ Fluoview FV1000 (confocal
laser scanning biological microscope)E ©]-8-3te 518 nm<e} 620 nmoll A A3 AT

2. A4
7}. hDPCs®| A& AlY

= hDPCsS wl¥71(37C, 5% CO»olA 24417 &<k vy Azl & &= (2.5 ng/ml, 5
ng/ml, 10 ng/ml, 20 ng/mD3 M. furfur (1 x 10° cells/ml, 1 x 10°® cells/ml, 1 x 107
cells/ml, 5 x 107 cells/ml, 1 x 10® cellsim)S A &3taL 24417t & MTT assayS %
st AZ AEES SA4% A, 859 A dixzdol vl A2 99.9%, 99.7%,
99.9%, 100.3% Z YER} MEo| AEFHo| F&FS M XA &= AL IS
M. furfur®] 735 tizTel vls] 242t 99.3%, 98.4%, 99.3%, 87.6%, 84.6% = YEL 1

x 107 cells/ml #=7tA= AlZ AT FaFES HAA gve AL FUstAtHFig.

23).
HDP +Malassezia furfiur HDP + Bee venom
120 - i 120 -
P=0.019

100 | 100

~— 80 ~ 804
2 )
z z

£ £ 8]

5 40 4 E 40
i o

20 4 20

0- 0

MEF (cells/ml) Control 10° 105 107 5x107 108 BV (ng/ml) Control 2.5 5 10 20

Fig. 23. The effect of bee venom and M. furfur on the viability of Human Dermal Papilla
Cells (hDPCs).

L} IL-6, TNF-¢ 9] mRNA &d % =74
»  hDPCs& 24A|17F &<F wiF7]1(37C, 5% CO)ollA HlFAIZl & B= (2.5 ng/ml,
ng/ml, 10 ng/mD3} M. furfur (1 x 107 cellsimDE A 2]3ka 24413 &<t Wi $F71(37C,
5% CODolA viFAZHT 1 % celldlA] 53 mRNAE o] & AF5A AtelE7HS]
IL-6, TNF- o ©] mRNA 2@ ZFS SAHI Ay 35 v=o JEBHo =2 Haiste AF

&5 =
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Fig. 24. Bee venom inhibits the pro-inflammatory cytokines in Human dermal papilla cells
(hDPCs). Cells were cultured with bee venom and heat killed Malassezia furfur (M. furfur)

treatment for 24h. Expression of inflammatory cytokines such as interleukin-6 (IL-6), tumor
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necrosis factor-a (TNF-e¢) were inhibited by bee venom.
t}. Pro-inflammatory cytokine 2@ =4
» hDPCsE 24417t &<F wlF7|(37C, 5% CO»pollA wiFAzl & B5 (
ng/ml, 10 ng/mD3} M. furfur (1 x 107 cellsimD< *j2]stal 24417 &< v ¥F7](37
T, 5% COpollA MiFA AT 1 % celle MidFe A5dS ol &3t AlolERIS =
7 3t A oHFig. 25).

O

1200 + P=0.003 P=0.029

1000 +

800

600

1L-6 (pg/ml)

400

200

o -
MF (107 cells/ml) - + + 4 4

BV (ng/ml) - - 2.5 5 10

160 -

140

120

100

80

TNF-a. (pg/ml)

60

40

20 A

O_
MF (107 cells/ml) - = £ + =
BV (ng/ml) - - 2.5 5 10
Fig. 25. Bee venom inhibits the pro-inflammatory cytokines in Human dermal papilla cells
(hDPCs). Cells were cultured with bee venom and heat killed Malassezia furfur (M. furfur)

treatment for 24h. Pro-inflammatory cytokines such as interleukin-6 (IL-6) and tumor necrosis
factor- @« (TNF-«) were inhibited by bee venom.
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2. 38 7L o] &3 apoptosis ¥k <l
= hDPCsE 2471zt B3k wig7|(37C, 5% COpollM WAzl ¥ B= (2.5 ng/ml,
ng/ml, 10 ng/mD3t M. furfur 1 x 107 cells/mD& AHeldka 2443 St Wik ](37

C, 5% CO»olA HlUA AT I & cell& annexin V-FITC, PI GAstd A EALE

Soto 2 Rl tHFig. 26). St oz S u BES A3 AMEolA AE
ZAEAZE slEl = AXEH BT sHATE =50 fAE BAE T3 WEd FAE
gelslE FaAdo] Yt}
M furfur M furfur M furfur
&
Control L fufur BY 23 ng/nl BV 3 ng/m BY 10 ng/ml

Amnexia V
-H1C

| ..

Merged
Image

Fig. 26. Bee venom inhibits apoptosis in Human dermal papilla cells (hDPCs). Fluorescence
images for apoptotic cells were cultured with bee venom and heat killed Malassezia furfur (M.
furfun) treatment for 24 h. Cells stained with annexin V-FITC (green) for cell membrane and
PI (red) for nuclear in hDCPs. The scale bar represents 100« M. (200x)
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(8) HaCaT cell® o] 43 Qo] 3 A=s}az

L A% 2wy

b AeF R AR

.

Al 3

B5e FdIH A (F5, JA-NA AFH S AHEstATh Al vjekel] AHE-H
DMEM (Dulbecco’ s Modified Eagle Medium), FBS (Fetal bovine serum),
Penicillin/Streptomycine  HyClone #|&& A3t + wiokel A&¥  SDB
(Sabouraud Dextrose Broth, BD #|¥)ol] Agar powder (junsei #|&)< 41o] Ab-&3th.

DMSO (Dimethyl Sulfoxide)s= DAEJUNG A &< AM-&3F T

o

ks

rE

=
D Cell viability =74

» B AFoAM AMESE Candida albicanse= ATCC (ATCC® 90028TM) ol A A3t
AL8-31th HaCaT cell (human keratinocyte)2 3t Al X323 (Seoul, Korea)ol A
BF wert). C albicnast B=o] HaCaT cell®] Viabilityo] v]X+= F&&FS 2435}
7] 915k Tissue culture dishellA 10% fetal bovine serum, 1% penicillin/
streptomycin< &3+ Dulbecco’ s modified eagle’ s medium (DMEM)e)l A HH FA]
Atk 1 %, 96well plateo] HaCaT cell& seeding (1.0 x 10° cells/ml) 3+ ¥ 244
s ] B7C, 5% COpNA WA ZT. M A= 2~3Lol 3 ¥ wesid
ot 7 & B=2 1 ng/ml, 10 ng/ml, 50 ng/ml, 100 ng/ml, 200 ng/ml, C. albicans=
0% cells/ml, 10* cells/ml, 10° cells/ml, 10° cells/ml, 107 cells/ml Z+zb 2} 2)slar 244
b < HlF7I37C, 5% COollA wlFAIZl ¥ FBS7F 35 # %2 DMEM #jj %]
o 0.5mg/ml 3-(4,5-dimethylthiazol-2-yD)-2,5-di-phenyltetra-zolium bromideMTT) A]
kS UKt & Azt B WY ¥ DMSOE o]&3 formazans 90 &
SpectraMax microplate reader (Molecular Devices, Sunnyvale, CA, USA)E A}-&3}]
&2 =640 nm)E =743t control of % BlZ Bl w3}A T}

2) Pro-inflammatory cytokine, Growth factor mRNA Hd & =3

11

A

rUlo
O

» ASHEA AolE7IIF AAQIAe] mRNA od W e EAstr] st WA
6-well plateo] HaCaT cells& seedmg (1 x 10° cellsimDE ¥ 24417+ F<F wjek7]
(37C, 5% CO»NA BjA AT I & C albicans (10° cellsmD¢} % (1 ng/ml, 10
ng/ml and 100 ng/mD< A& stal 24A3F &<t vl F71(37C, 5% CO»lA v FAIZ]

% 1 ml AccuZoM £< (Bioneer, Seoul, Korea)& *23}o] total RNAS F&3 %
NanoDrop ND-1000 Spectrophotometer (Thermo Scientific, Wilmington, DE, USA)E

A3l RNA BEE =Ast9t. 1 % RevertAid First Strand cDNA - kit
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3) Pro-inflammatory cytokine & &

(Fermentas, Burlington, Ontario, Canada)E AF&3le] cDNAZ A 3kA]7]32 KAPA
SYBR FAST gPCR kit (KAPA Biosystems, Cape Town, South Africa)e} Step One
Plus™Real-Time PCR System (Applied Biosystems, Foster City, CA, USA)S& o] &3}
quantitative PCR (QPCR)& A A& th qPCR =1L ©&3 2ok 95C 10 min, 9
5C 15 sec, 60C 15 sec, 72C 20 sec, 40 cycles. House keeping gene®. 2 GAPDH
£ AF839 3 PCRe A8 primer (Bioneer, Seoul, Korea)= GAPDH; forward:
5’ - ACC CAC TCC TCC ACC TTT GA, reverse: 5 - CTG TTG CTG TAG CCA
AAT TCG T, interleukin 1 beta(IL-14); forward: 5’ - AAC AGG CTG CTC TGG
GAT TC, reverse: 5’ - TAT CCT GTC CCT GGA GGT GG, tumor necrocis factor
alpha (TNF- ¢); forward: 5/ - CTC CTT CCT GAT CGT GGC AG, reverse: 5" -
CCC AAA GTA GAC CTG CCC AG, insulin like growth factor 1 (IGF-1); forward:
5’ - CAT TTC ACC TCC ACC ACC AC, reverse: 5/ - AGG CAT CCT GCC CAT
CAT AC, fibroblast growth factor 2 (FGF-2); forward: 5' - GGT GAA ACC CCG
TCT CTA CA, reverse: 5/ - TCT GTT GCC TAG GCT GGA CTE A}&3s}Hth

oZi

A=A HolEFIRle] wrdsS =A3slr] $1s] enzyme-linked immunosorbent
assay (ELISA) kits (BD biosciences; Franklin Lakes, SD, USA)E A}&3F3t). 6-well
plateo] HaCaT cells seeding (1 X 10° cells/mDg+ 3 2447+ F<F v k71(37C, 5%
COoll A wlkA AT 21 & C albicans (10° cellsimD$} E-%= (1 ng/ml, 10 ng/ml,
and 100 ng/mD< A star 24A3F &<k W &F71B7C, 5% COPollA wiFAIZ] F 3
Fol= AdTe] Aede FAM AEE AT 1 & HAFL2 Kit A=A
protocol®l| whskt},

4) Anti-apoptotic effect %

HZol MEAE oA 58L& H7Isl7] 98] FACS analysisE 2333 ch 12-well
plateoll HaCaT cells& seeding (1 x 10° cellsimD3F & 24X 7F S<F v %k71(37C, 5%
COoll A wiFAIZITE 1 & C albicans (107 cellsmD$} %= (1 ng/ml, 10 ng/ml, and
100 ng/mD< A El3tar 24413 F vl F71(B7C, 5% COJAlAl viFAZl & 5 h 3
trypsin-EDTAS A 23 ANZE =o} MRS Ittt AZAES F<lstr]
3 A& EzWay Annexin V-FITC Apoptosis Detection Kit (KOMA Biotech Inc.,
Seoul, Republic of Korea)& Ar-&3tA3L AR&H-2 A XA protocols wHEETH
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2. 4923

7}. Cell viability =4

HaCaT cellsg 24A17F E2F v k7](37C, 5% COQ)NA wlAZl & Z+z+ C albicans
= (10° cells/ml, 10* cells/ml, 10° cells/ml, 10° cells/ml, 10’ cells/ml), B=(1 ng/ml, 10

ng/ml, 50 ng/ml, 100 ng/ml, and 200 ng/mD< *&|3tqd 24A1xt & MTT assayE &3t
o cell Viabilitye ZA3 A}, iz vl 27ty EALS Hsaes A4S C
albicanse 22 =€ AEE TS mAA &% 107 cells/mlol A2k 23}
Al viability7b a8tk 2ol Wl BEe APt AP cell viabilitys Eoj=g

A ¢kl 9F7te] F% dependentdt F4a¥E HrthFig. 27).

(A)

P <0.000

120

100 +

80 1

60 -

Viability (%)

40 A

20 4

0 2
CA (cells/ml) control 103 10% 105 106 107
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(B)

P=0.018

120 ~

100 -

oo
<
|

o))
(=]
|

Viability (%)

=
<o
1

20 A

0 -
BV (Ilghlll) control 1 10 50 100 200

Fig. 27. Effect of C. albicans (A) and bee venom (B) on the viability of HaCaT cells. Various
concentrations of CA and BV were applied to cells, respectively, for 24h. In the case of CA,
most concentration were stable and the viability decreased drastically at 107 cells/ml
concentration. On the other hand, the BV did not affect the survival rate according to the

concentration.

L}, Pro-inflammatory cytokine, Growth factor mRNA =& & =7
=  HaCaT cells& 24417 F<F #loF7] (37C, 5% CO)olA vlkAIZl 3 C albicans (10°
cells/mD¢} #=(1 ng/ml, 10 ng/ml, and 100 ng/mD< 24A17+%< X3 & FGF2
(fibroblast growth factor 2), IGF-1(insulin-like growth factor 1), IL-1 g (interleukin
1-beta), TNF-« (tumor necrosis factor alpha) [L-8 (interleukin 8) 2]z TLR2
(toll-like receptor2)e] mRNA W Fe = C. albicans®t A &g 7% A5l
o]&ll Pro-inflammatory cytokine®] W&ol SAdulZzTol Hld] F7Msta growth
ZA s}

=
factore] WA FL FAHET vla) Zad AL FAT = AU &5& A

A3k 4

O

159 Ay growth factore] 7A-$¢ AT Bl Hx oEZ o7 ZUtstE A
&S #9213l 2L Pro-inflammatory cytokine®] 73-¢- SFAthzol vls] 5% o&EZFH o
2 ZFadte As gl okFig. 28).
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(©)

7= 0043
£ = DDiE
25 2 = 0003
P <0000] | F = 0.043
2.0 4
.-’J\.
=3
=2
E
-
=0 18
o
=
=
=1
B 10 -
jm |
[=}
=
0.5 4
oL

CA (10%ml) =z
BV {ng/ml) : i |

=

="
P

7= O00E] | Al = oo

124
1.0

Nommlizal fold change

=]
1

"o
=

CA (10%ml) - + g +
BV (ng/ml) : E 1
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MNonmalizal fold clange
=1
i

N
Wiy -

CA (10%mb) z i + T
BV {ng'ml) - - 1 10 100

(F)

=]
o

[=)
(L]

[=]
=y
1

Horma lized fold chmngs

02 4

CA (10%ml) : + +
BV (ng/ml) : = 1 10 100
Fig. 28. Effect of bee venom on the expression of Growth factors, Toll-like receptor and
pro-inflammatory cytokines gene analyzed by quantitative real-time RT-PCR in HaCaT
cells. Bee venom(BV) promotes growth factors such as IL-14 (A), TNF-« (B) and inhibits
the receptor and pro-inflammatory cytokine such as IL-8 (C), TLR-2 (D), IGF-1 (B),
FGF-2 (F) in HaCaT cell. In particular, effect of 10 or 10 ng/ml of BV were efficacious

against inflammation.
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t}. pro-inflammatory cytokine =& % =4

HaCaT cells& 2443 &<k v 71(37C, 5% CO2)olA wiA 2l & C albicans (10°
cells/mD¢} ¥=(1 ng/ml, 10 ng/ml, and 100 ng/mDE 2447+ <k H3d &

(interleukin 1-beta) 1#]32 TNF-« (tumor necrosis factor alpha)e] =3 &S =43
A3} C albicans?t A8l A EF5 23] Pro-inflammatory cytokine®] ®&gFo]
=4 o 2ol Hl"éH —2—7}5}1 growth factor®] W ZFS SAAHET vls) i
gl 5 AEt 159 A#= growth factord] A9 A
i Zel H] éﬂ T oJEFHo T ZUVEteE AFEFES Qs Pro-inflammatory
cytokine®] 7Z-¢- FAtzwdd HlE) & EHOoE Tidte S st HFg.

29).

rot
N

ru[o o

31
r°“

(A)

F=0014

80 -

60

40 -

IL-1p (pgiml)

[} .
CA (10% cells/ml) : 3 4 + +
BV (ng/ml} - - 1 10 100
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(B)

800 -

600 U —

400

TNF-w (pgimly

200 4

0
CA (10° cells/ml) - - - - =
BV (ng'ml) : S 1 10 100

Fig. 29. Effect of bee venom on the expression of Pro-inflammatory cytokine analyzed by
ELISA kit in HaCaT cells. Bee venom(BV) inhibits IL-1/4(A), TNF-« (B) in HaCaT cell. In

particular, effect of 10 or 100 ng/ml of BV were efficacious against inflammation.

2}. anil-apoptotic effect =4

6-well plateo] HaCaT cells seeding (1 x 10° cells/welD3+ ¥ 24A17F F<F Hj k7]
(37C, 5% CO»olA wjFA AT 1 3 C albicans (10° cellsimD$} 2= (1 ng/ml, 10
ng/ml, and 100 ng/mD<& A &lstal 24A1%F &<t vlF7](37C, 5% COpNAl HjFAIZ]
T 45 dF trypsin-EDTAE A3 AEE Ro} @A F AZAE FAEE AR
Xt} C albicansTt X E]% A5 Az BE) AFEI M E] B]go] ml§ Eof
A AL FAsAT 855 I AT A w5 gEH o= AdEo] 74T A

gl sl A thFig. 30).
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(A) (B)
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o Gate: P1 o Gate: P1
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A 9 9 d % d
% 4 %4 % 4 2
% 4 g %
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ks 8 Hllilll TTTI T T -I Illlll?lli . °§ _IL:IIIIII I T TrTmr T I;IIIII T II IITII:(" ‘1 T
253 Wt uD B w2 (2543wt wd B ol 2 2543wt Wb WP w2
»
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£ < 0.000
80 q P=0014
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o
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Fig. 30. Effect of bee venom on the anti apoptotic reaction analyzed by FACS in HaCaT
cells. FACS plots represent apoptosis in vehicle (A), only CA treated (B) whereas figures
(C), (D) and (E) show the sample treated with CA and BV. BV were treated with 1,10,100

ng/ml respectively.
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9 8 a1 s+ &= (Bee Venom, BV)e] &3}

A3 T

7h € S A &34
PTE zFo] &4HAe W dojus A4 Y FuA=A 9 S AR vie] &
e NFo g st &4 (fibrin cot)S FA T wi7bA o] Alztel™, aPTT= d#o] &4
HAE W Loju= W J*é %"—‘" SUAZAN EFRZe2®(thromboplastinge] d 331

olt}. TT+ TCT (thrombin

A2
o] EE¥(thrombin)g 713 & o

P K
B>

q S ARE RS X AP dAs=H 77
Aol FAe] AEgRE A9 oM, 3.2% sodium citrate tubeol] ¥ T ZA] 1,500 g
2 158 Bk AR g34S Bt 2412 ol Akt

228 8 yo] A4Sl citrate-anticoagulated human PPP(Platelet-Poor Plasma) 90
et 35 (HAF %0, 05, 1, 5, 10, 20 pug/mD 10 wWE H7Fstd 37ColA 183 A
x5k 3, PT A]¢F (AMP DIAGNOSTICS) 200 wl& &3ste] A3 AHS R

AHEEA7IE ARt SA AT, @Y AR 22 YEYATH
2) g4 F& E%E%—E}éﬂ A7t (Activated partial thromboplastin time (aPTT))
o] A/te] citrate-anticoagulated human PPP(Platelet-Poor Plasma) 90
uet 2= (HF = 0, 05 1, 5 10, 20 pg/mD 10 ul, APTT Al¢F (AMP
DIAGNOSTICS) 100 ul & H7Fsta 37ColA 283 AA|go. 7)o 025 M g3z
(CaCly) &< 100 pE 7bsted =g 3, A3y AFEA7|(DCA-2, Dutch
Diagnostics)& Ab-&3sted dA-Za AHE SAHSAT A3 A 22 YERRIITH
3) EEH Azt (Thrombin time (TT))

Z2k2g 78 o] AZe] citrate-anticoagulated human PPP(Platelet-Poor Plasma) 90
uet BV (HF &%: 0, 0.5, 1, 5, 10, 20 pg/mD 10 wl & H7Fstd 37ColA 283F HXA
3k % 100 pl ¢ thrombin A]¢F (Haematologic Technologies Inc.)& &g3stal dH-ga1

AFE B IATRAI R SR
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g WelemlA AW W] i WAESTL oA e
o

A7 Aol AdoA A 4 tidl d9 A Ag A S o] &3t

aPTT¢ PTE A&, WHS A9 sdsith. @9 Fada 29 3>

Haematologic Technologies Inc.ol A T3ttt dH g3 7]Zol| A Q1AL £]A0A <
= e}

X

FEOo 7 ZQ3l= factorV ¢} factorX 2 A& PTY aPTT 25 =
Q121 factorVll 28 &AL PT, H<lA <Ax}el factorvi, IX, XI, XI A A& aPTT
=45t

ol
K
o
e

i

o deld Ba g4 F4 oA Fg
ARE AoNAN BF Fo A @AZIAZl AA FUtete AHEHRH
E4QA A a@id Za) a4 F4 Asirl @RSl #dd A
o7 FdHo FRAAE T 9ud FlEa AsiAll 3 aHfE HI] A8 MY <
d4E SASAG A SR ELAE FZo
w2t A 27HA] FRE UH e Ae=E 2 At} 7ho] = E Al (a-chymotrypsin), E#
Al(trypsin), ¥e}2~EbA|(elastase)} 22 @i Fajas 2 A H Y] Al(subtilising g 2
aFo] vk AERgEgAe F2 dAEC EAsta Jon, dR-guiAE (VI IX,
XI, XI, thrombin, plasminogen) % Tl C(protein O EHAA Tild B3] &4
FET Atk webA, B59] Al oid Eaad AoiAle] EAo] AlY A
&4l Sl AKcoagulant factor)e] #&& Asfsted ¥ EIHE Hol=A HE
P

o 1
s47] Slal, 22 RO AW wud PalEsd EYA FolnE

i
O
[-'O
R
N
-~

Wl 2 B3] § 4 (Serine  protease) A

mlm

CRDIE R
A AL Aor AAHER BEe od EJUT slolRERNS] B4 A BNE S

kgt

D EEN &4 AAAE

96 well plateol 7.5 mM EDTA, 150 mM NaCl& *3%st 50 mM Tris-HCl Buffer (pH 7.4)
2 343 BV 110 u (F% ®=: 0, 05 1, 5 10, 20 pg/mbel| Anti-thrombin I
(Haematologic Technologies Inc) 30 ul (& ¥%=: 200 nM) H7}ste] 37C 283+ B A3
% thrombin solution 30 p (HZE % 10 UmDS A7stx 37C 187 A XS4
Substrate S-2238 (Chromogenix) 30 ul (final concentration: 1.5 mM)< #”7}sle] 405 nm
oA 120s &<+ spectrophotometer< ©| &3] FFE=E %@ 3t Anti-thrombinIll (AT
M th4l buffers Yai #Zo 9o s =A% g3t vlwste] AT &0z d9Y
SAE A=A LolE k). (Positive controlZ heparm% AL&-3F )

2) Al e R ga A3 &4
96 well platee]] 20 mM CaCl,, 0.05% TritonX-100-& >33+ 100 mM Tris-HCI Buffer (pH
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8.00 & 3143 BV 160u (HF =%=: 0, 0.001, 0.01, 0.1, 1, 10, 100 pg/mDel| Trypsin =
+ o -chymotrypsin (sigma) 400 ng (& &%: 2 pg/mhDe H7tste] 37ColA 3083+
A 3FH T BAPNA ®EE= SucAAPF-pNA (sigma) 20p (= ¥ %=: 04 mM)<S FH71stod

405nmell A 120s &<t spectrophotometers o] 83l 3 =& =A33 o)

Ol

2. 47 A%

hogel g3 A 5A

—
o
DN
(@]
63
é
2
Au)
>
N
=
A=
w
oo
=
NG
o
x
(@]
o
oo
[ep]
(@2]
Lo
(ee]
[@p]
©

20 ug/ml Aol A 2z 151, 17.3, 2297\01] a7t R E AFRE AU, o] A3
572 B BES FALT AS AAANTE a7 9SS ¢ 2= gt} Table 109
A3E VMR 3 G5 H S AL @4% Table lloﬂ 1/‘rE‘r‘Lﬂ ATt

Table 10 o EAJE nie} Zo] PT, aPTT BF &5 571 5 pg/mld WFEH 5 o
g SaAIe] AFHT, Table 119 vhebdl 24Y F53 84 £ 5o we} 3
Fstith. TTE BV 5571 Z7hstdets Ae Ag5x QOB BVe 381 2§
AW FE BNgAR M GFS B Ao YA

Table 10. € 3L A3k

N 5 (ug/m aPTT (s) PT (s) PT (INR) TT (9)
e PBS 332 + 1.2 | 135 + 0.5 1.19 102 + 08
0.5 38.0 + 36 | 129 + 0.3 1.13 104 + 0.8
1.0 428 + 48" | 134 + 04 118 107 + 1.2
o 5 55.8 + 4.9° | 15.1 + 0.9° 1.36 11.0 + 1.0
10 65.9 + 6.4° | 17.3 + 0.6° 1.59 109 + 1.9
20 86.9 + 2.3° | 229 + 17° 2.21 111 + 0.8
s5hel 15 >300 - - >300
(Heparin) 15 - 136 + 0.5 1.21 -

** INR = (patient PT/Mean normal PT), thzwo] thaflA 2 p< 0.1, ® p<0.05 ¢ p< 0.0
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Table 11. &8 &4
BV 5% (ug/ml aPTT (%) PT (%)
5 40.5 10.6
10 49.6 22.0
20 61.8 41.0
L Hgmlx A Aol digh A& A A&
Zhel] B&Eo] Bolxoz zgste Aojgta & & e, 4o SaciAEe] A¥d
RS o83 dPe AT A3 SuAAVE AEE R BTN B5 Fo A R
SNzl AA FrtekeE AF}E dUtHTable 12). ol& 54 d43uAdAd] g =
o] Al A Htk= SaIA Hute] AA &35 Hol= ALoE HZ4HEG
Table 12. €510 2F A Yol g ERSL A 2H&
= (pg/ml) PT(s) aPTT(s)
L L 0 42.7 156.5
) S10A V
Q(F—ﬂt o‘;‘—-d f.]'. t@j‘g ?75} 1 43.9 186.1
actor eficient plasma 20 65.9 2420
0 99.2
¥ goAR v AW uR i e
(Factor VII deficient plasma) 10 134.8
20 160.0
g g3z v 2] ¥F (1) ;3(1)
(Factor VI deficient plasma) 20 265.3
e euelx X 2¥W  w©R N i
(Factor IX deficient plasma) 1 121.3
- - 0 148.6 85.4
S LA X
g(_li S d}f“ é%ll @)7& 1 135.3 142.2
actor X deficient plasma 20 >420 >420
¥ g3 XTI AW ¥R 005 }ng
(Factor XI  deficient plasma) 1 163.3
¥ sAR N AW v ¥ s
(Factor XI  deficient plasma) 20 >420
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=2 10 mg/mle]/de] FsEoA EFH EHff Al Ags Hol

7F Aol frARSHA UElste s
AT ZF Q= dEfollA

Thrombin activity assay

60

40 - —8— with AT3
—O— without AT3

Thrombin activity (%)

20 4

o —
—

1000
100
01
001 -

BV (ug/ml)

Fig. 31. EXl &4 AAA .
Student t-test, *p < 0.1, **p < 0.05, ***p < 0.01

=
A
AL
:?L_‘,
H

1
(Serine protease) A&l A4S %Xéﬁ}ﬁiﬂ}(l:ig. 32). B5o] 7% o&EHoZ
trypsinFJr o -chymotrypsin®] Z&& JA|sl= A2 Hol 7o 7o Addmza i
B4R FAJAES] A& JAIHL E 5 U
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Serine protease inhibitor activity assay

Residual enzyme activity (%)

20 A —8— g-Chymotrypsin
—a&— Trypsin

o} 0.001 0.01 0.1 1 10 100

BV (ug/ml)

Fig. 32. A9l @ asd As) &4,
Student t-test, *p < 0.1, **p < 0.05, ***p < 0.01
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(10) €Y1 & H7}

HEo i EAS Hrslr] Y8, AE AlEA] W&5%E lactate dehydrogenase (LDH)

7ho Aok B A s
%5 (Bee venom< FYFH I (5, AAF)AA AFEe AL o] &3ttt Triton
X-100 Pharmacia Biotech (Uppsala,Sweden), Sodium pyruvate< JUNSEI chemica(Tokyo,
Japan) A|EFES  AFE3HM S p-Nicotinamide adenine dinucleotide (A -NADH),
Ethylenediaminetetraacetic acid (EDTA)= Sigma-Aldrich (St Louis, MO)A| &g o] &3}
}.

U AdsE
2 A¥L2 7% Spague-Dewley 3 #H:E o]|&3tATh &S Fotd (Peongtak,
Korea)oll A & ®erom, 2% 22 + 1C, AUss%E 55 £+ 5%, 12413 =29 F7] =34
stoll Al Aolet ArE AFFA AFHES AL 7L AHSTIE AN T AF
AFESEATE B AFAY ZE TE A 1dEgn FEAY A7aEHAdsy &
Ql ’5‘}(KUIACUC—2015—246)°1] T = AT

o AF U
B5o] davd A4S FEAE %‘7}5}71 fste] LDHFEE STt 7939 A
$717+s AR #AE ethyl etherZ vl E I 3.8% Sodium citrate 33147} @7 FH

of @4 AMASAT A AAFH F 24 Hell BAEHIAL, 150 X g o 1568 A4l
2]3}e] Platelet rich plasma(PRP)E #&sldth 1 & F& dYPS 500 x g o 208 A
A2 3t platelet poor plasma (PPP)E xjFH 3ttt PRPE cell 2 Ao 2 x10°
cells/ml= 3|43t} ojw 342 PPPE o] &3t 343ttt N+E Bt PRPS} &4
& 24z} 37C oAl incubationdt & &S 410 52 &< 371CAA whEAAT WA

1000 goll A 183 94 BE8ste] F&He Aot *J%QE o Tris-EDTA buffero] 3]

9
@
=2
N
—
(e}
Mo
~
r]I
o
l
)
)
)_a
r—{n:
3
’—l
N
=
=
k=]
<
=
e
<
I~
D

3 9
A7ke A3 340nmol 1 FHEE A3 %%9‘401] LDH7} %<&<% NADH7}
NAD+Z Wsle F357t gastes dElE o] 83 assayelty. LDH release 100%+ 1%

Triton X-100& H71s 79 F3F= T4AES 7|02 A AY.



e R
T dado] T HlEE*é% kst el 4o LDH #2 =S A B 9]

23t th dado] BE5S FEHUE 713 ¥ IDH 8 AEE 228 AYsA &L o
27 100%=2 AHgste] vlwsgk A3} 5 4 g/ml(105.0+£7.3%), 10 «g/ml(107.9+9.6 %), 20
©g/ml(118.3£11.2 %)llA EF thE&F(100 %3 vlnstH<S =, F92<U LDH fFZ°l

A2 CHFig. 33). olu] =T HEAL W p< 0.05 =R o]E Hol: ALE
o4 9l= LDH &2 Hu stgen, 5 4gml105.0+7.3%), 10 «g/ml(107.9+9.6 %),
20 xg/ml(118.3+£11.2 %WolA BEF o] AEY =fol7t glo] 9% LDH F&2 e A
o7 =t o8 fo)E LDH fEo] gl AAE B 4] FolA 2Ee A

KN o]d}F Z= °
7/_1E 3;11-1__?‘?_ )\}\}J\E}-

= %40] g

-

[

M=Z=EHd™ (LDH assay)

200

180

160 -

140

100

LDH release (%0)

80 4

60 A

40 A

0 5 10 20 1% Triton X-100

Bee venom (ug/ml)

Fig. 33. 859 d4% =4 7} (LDH assay)

2. EEAAAIZT =4 (Tail bleeding time)

B FEEY FEaT ZWE A AJAZDo FEFE FEA dotEr] fd tall

7F Ao 2 Am
%= (Bee venom)2 FYFHA (5, AHAF)AA AFS S o] &3 Th Aspirin

2 Sigma-Aldrich (St Louis, MO)A} A &S o] &3} Th

=
B A¥e 858 ICR 7 nf9-2E ol &3t 55L& Fole (Peongtak, Korea)ol A
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s of A&HUT HE7E A vhe2e megHy
U3 F 30& Fol etherZ miH3 FeEiolA gl £ 3mmE st
Z7 of~FY e =& FE3o 500uM FEE AA

Stk B35 §%e YET (0.5 mghge AL FEE sho AFaach

N
i
)
e
o
2
¢t

gt AF A

=133 £ 336 )3 B5 0.0625 mg/kg (144+49.6 =), 0.125 mg/kg (145.8+17.2
£ Hlug A7 2¥A ARl YEA @fgfeng =
Slg 4 AT HrAd kA dlZET<! aspirin (500 u

M)E 2443+66.1 22 §o3tA 2718t 28-S AAANLS st tHFig. 34).

EHX|HAIZF 57 (Tail bleeding time)

300

£

200 -
150 T W

100 ~

Tail bleeding time (sec)

50 4

DW 0.0625 0.125 0.25 500 uM
Aspirin

Bee venom (mg/kg)

Fig. 34. 855 FAR RdoA SEAZF 54 A3
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3. @A EJJroﬂ e A7A} Qo
- BEL PT, aPTTE AAAZAY TTol = ogfs;% - # gong 3F U 2 AL

oA Be BEE e AES s,

= SAA Hute] AH EFE Hole Aoz AAHT
» X3 FA2Hl(coagulation system) FolA EER FAo| HAstE Aldaid 3
BAAAY BG4S dAFoEZHN g BHE Hols o= Addr
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0q
filo
AN
ol
2
1L
)
e
r]I.
>,
o2
L
ofy
ofy
aj
Ip
>,
o

98 ol @ mou} YILolE Ao HA e
oF

stoll A 4AAZE Az 3 Az 7HEFo] 13.0% olstolth.

H oA 3ol wEk Akt v

Substance Group Component % of dry weight
Phospholipase A2 10-12
Phospholipase B 1
Proteins (Enzymes) Hyaluronidase 1-2
Phosphatase 1
o -Glucosidase 0.6
Melittin 40-50
Apamine 2-3
MCD peptide 2-3
Secapine 0.5-2
_ Pamine 1-3
Peptides L
Minimine 2
Adolapine 0.5-1
Procamine A, B 1-2
Protease inhibitor 0.1-0.8
Tertiapine, cardiopep, melittin F 1-2
Phospholipids 1-3
Histamine 0.5-2
Biogenic amines Dopamine 0.2-1
Noradrenalin 0.1-0.5
Amino acids Aminobutyric acid, « -amino acids 1
Sugars Glucose, fructose 2-4
Volatiles(pheromones) | Complex ethers 4-8
Minerals P, Ca, Mg 3-4
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(12) AxdE =9 Fx % EAM(Elucidation of Structure and other

characteristics)

1. Elucidation of structure

7}. Elementary analysis
Ax"ae59 d4(C, H, N<= 433 oHFig. 35).
Sample information: AZHE %= 1601
Model name: vario MICRO cube

(2508 2057
17483
o o » [ 08 2007
| o 257*:\.!1111. gl beEdall 16 S0TEH Q15341 £ 593 1602 L2005 GRETY T4 o0 | ] (Wi 1754 o Q
Bl 2 290l Rtunan tengChremtall16 200£41 207 4z«s[m||+|:|ﬂﬂlzp'r-'4-ﬂ=nw]3|:1I|I:-:mlsl:-:m lcc-u;ll.v-:-:-ci Tkl o ¢
Bl 2 130t S e | 16 .‘r-:*-u k:.nlunniu :-:tim:vui:?'.'ml nsulan:miow:uhnmp |-:m||. .r-|-.-1I ﬁgi—lﬂﬂ o o
1 JEETE RPN CEC— :ss:lust{tseealju:nlmnlIl.u:m:ans: e tnm&llmullmrl Tl o e
10l 203101 S — 4.33}45'.96313}!1 2003 mulmmim_wsl 278 ovmsT lmzll 1009 |.m:oi eveield (I B
2197001 CegCEersinf| 4 ﬂ.mis:u;[ | Jssol_nm]m:% 154 0547 Inm:li 100, 1143’.5. e of o
BT rengthemtts)| £205050 25105 908 |4oul m:iaa::s]lsltsl |=1lnm-r :m:il 1009 nmin. TS o o
-':': 11”%’ JenpC e bl J.:'Jﬂ}l.??li Ea5l llli ;ﬂﬁ’l;!!ﬁ'ﬂui“?" lTrIﬂﬂiT lw!ll Pl lTl%& ’;ggm’? ﬂl i}
:.asunis DengChembin]| 4233 2 mui AL mizms IS-LIDHS-T |m.:=||nu91|.m.-%z. i . B

: of 1143 ;mirsmﬁ] 133 09857) 1 0202 1 10091 742756 el I I
2 03300s uaaf:-r.w. Illi Hiﬁimﬁilﬂ-i e LT Ts) |nmzl||m91|'.r+.~a{5u ﬁ;ﬁ-“" o o

2565004 TengCherstn|| 3 869158 16419.991 umi mM EH [y m:axlnoml: r-wh q o
E | :.{Iﬁ!l?'lﬂ.{ JengCherEla ] 3 599 I.umirm I&Liu]a!l mﬂ!lus"l :-\Blﬂ.ﬂsﬂ' lJ.‘q’IB:II 1009 ]"‘-Lz% o L]
I3 _litﬂdn'l-'!.t JengChamBiafil . -I?SER*)%T-H’ I.ﬂsﬁl.ﬂ!'ﬂ Z'}]ﬂﬁl'lizfq Jqﬂﬂﬂ IB:IIIZII Im'llli "'-124 o @
Do L W 0T I e a—

Fig. 35 Elucidation of structure

L}, Ultraviolet-visible Spectrophotometry
AL 5 0.01%9] 52 AATE 345t A F4 ~HEHS 48U
(Fig. 36).
Sample information: AZH4E= 1601
Production company: TS science
Model name: V-530
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LR B

0.5

Abs
o
03
200 250 300 350 400
Wavelength [am]
Date 0170511 055 9
Fil name 2 i TE0 s
Mol W53
Sedial No BOE TEE0512
Band wadth 2.0 nm
Resparse Medum
Megsurameant range 400 « 200 nm
Data pach Tem
Scanning speed 40 0nmiren
Sample 1D 18
Ha. of cycla 1
Sampha name
Operator (2]
Comment
Mo nim Abs
1 203 086124

Fig. 36. Ultraviolet-visible Spectrophotometry

t}. Infrared Spectrophotometry
Axde=o Hod F4 2FEZHS ATR methodel weh 4= A0
B(em e oS3 2okFig. 37).
Sample information: A=W %% 1601
Production company: JASCO
Model name: FT/IR-4200
Method: ATR method

Wave number (cm™) Functional Groups Intensity
3297.68 O-H m, medium
1649.8 C=0 s, strong
1542.77 N-H s, strong
1078.01 C-N m, medium
673.035 C-H s, strong
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. ‘:..
XEaT a8 a1 il N
07801 ome1
wr ¥ |
BT30S5 om-1
Bt |
A2 TT -1
L 16408 cm-1
@il ¥ 2 ey 1000 650
Waveniumbear [of-1]
[Comment] | M mreend defrrratetsn] 1 108
Sampls Mama Mol Harsa FTAR-42 00 ypad
Comment Satual Kbt BOAIEIE
Linaér
Drrasion gtk Soeorce Srpeaiped
Comgany RERAI Depteor TGS
Roopmeiatan
b tenn i ol
[Eratin brefoamriasson] oo F kg On
Crastuen Dot 0MT-L11 R0 2 4e st vy
Crala erniry typa L b LR TR Cagany ey {8}
MGrEnGral Wdavanuember fom- 1] Agerare Poghoe {T 1 e
Winrtea wT Seanning Speed Agty |1 raminec)
Stan A4 FH) am=1 Fobgr Aty (000 Hr)
End 4000 & er-1
Diads puirs 0 954733 em-
Nata posnts M6

Fig. 37. Infrared Spectrophotometry

2}. Nuclear Magnetic Resonance Spectroscopy (*HNMR(water-d6,400MHz),ppm)
AzxAB=o] Az P 2HEHCHNMR)S =743 ohFig. 38, 39).
Sample information: AZHE%= 1601
Production company: BRUKER
Model name: AVAVCE 11 400MHz
Solvent: “g A

Fig. 38. Nuclear Magnetic Resonance Spectroscopy
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Currest Pata
A F!

Paramsters
QLT08EE_ull
)

L ]
FROCHND 1
FI - Aoqgelaibion Paraseters
Dt 281 708zR
Time 11.28
IMSTRRS =
PROBES % s CPPRBD BB
PULEROG PRl
™ [T
FOL YN (L
ME 1%
] F
=] AO1E,EEO We
¥ 1 bencs 0123206 Mz
A 0. 0894465 s
B 161
i 62, 800 uses
e 10, DO g
T 9.2 K
D1 b, 00000000 sen
T 1
CH L 11

=Fay 400, LAZ4710 MHlx
MIRCE 1H
Pl 11, 40 meen
Pl B, 00000000 W
FI - Frocoasing parasotocs
a1 5536
& 400, 1299617 MHz
i FH
RS @
L1 030 s
on

| 12+ 1,00

10 ] 8 ra 6 ] 4 k| 2 L ppm

Fig. 39. Nuclear Magnetic Resonance Spectroscopy(2)

of. Nuclear Magnetic Resonance Spectroscopy (PCNMR(water-d6,400MHz),ppm)
AzxUE5] A7 gH ~HEH(PCNMR)IS S43H% thEFig. 40, 4D.
Sample information: A ZxYE% 1601
Production company: BRUKER
Model name: AVAVCE 1 400MHz

Solvent: A A4

Fig. 40. Nuclear Magnetic Resonance Spectroscopy

_85_



R H

134,48
FLE R

Current Data Parazctarm

R 201r0886_LILL
KXF80 i
RN i

Fz AoFpia Ll Lonh FParasoloss
F0H TEE

m ¥.02
] At
RN % =m CPFREO ML
PULFROG Eg 10
Tk LA
SCLENT £ ]

L5} FEFely

2 A

ELL FADIE_AEL Hx

FiiRES 0. MEETH fin

A 1. 3LIIANA mos

i LELL

) #0010 umnc

[ 18.00 used

THE FH1,.0 K

(] 2. D000 nen

1 0, 0503000 aoo

E] i

- CMANNEL [

Fia] 100, GEFEIR] MHx

Ll L

Pl 18,00 usen

Fiwl A0, DOSEIIG0 W
CHANNEL [FX

AR AND, 1 3RES0N MHE

KL i

CRIERC | walieid

ik #3.00 umcc

PLw B D0SSSSG0 W

FLNlE 0,1 713900 W

PENT S 0, 143500 W

Fa Froswdaing parasetors
I I

¥ 109, 612 TESD e
L] L]
] L]

L §.03 Hz
=y ]

13 .40

Fig. 41. Nuclear Magnetic Resonance Spectroscopy



2. Physicochemical characterization
7}. Appearance
AxLe=o A4S HEFHAFdA o] EEolvkFig. 42).
Production company: PAN Analytical
Sample information: A ZY5= 1601
Model name: X’ Pert PRO MRD

Lin (G ounts)
Lolo b ba b b bo b bw bbby belbel gyl

[l 2w e Ty T T o - et 2S00 7~ G TRETET - S 10087 - Fag b 71 B3 Tamgs Do (Rmnmi- Tire Soaces 1! 3. 3 Thete 3400 7. Thete LTEI T - Chi D007 - S
Coemtona: Sackground & 02000 | Imgor

Fig. 42. Appearance

w}. Solubility

S gulold AxRBEe] SRS FAsty, BhIFAKP) P weh A
AzYREL 7h7he] GulolA 15 - 25 TolA 5 & A0 30 23 ES0]F

Descriptive Term Amount of solvent required for lg(or 1mL) of solute
Very soluble Less than 1 mL
Freely soluble Not less than 1 mL to Less than 10 mL
Soluble Not less than 10 mL to Less than 30 mL
Sparingly soluble Not less than 30 mL to Less than 100 mL
Slightly soluble Not less than 100 mL to Less than 1000 mL
Very slightly soluble Not less than 1000 mL to Less than 10000 mL
Practically insoluble Not less than 10000 mL
Amount of solvent required for 1g

Solvents Results

(or ImL) of solute
Water Less than 1 mL Very soluble
Octanol Not less than 10000 mL Practically insoluble
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t}. Hygroscopicity: sl@Are §lioh.

i
¥

Zh. pH: A2UEE 1.0 g2 ALsAl Dol BAS 100 mLol 53 T 2+ 4] pH

3} tH(Table 13).

Table 13. pHZ=A A3}

pH
Lot No. 1 2 3 Average
1501 5.01 5.02 5.01 5.01
1601 5.01 5.01 5.02 5.01
1701 4.97 4.98 4.95 4.96
Average(total) 4.99
u}. Melting point: 5= A&7} A
v}, Thermal analysis
Differential scanning calorimetry (DSC): =% =427} 92

Ades v 2okFig. 43).

Sample 201T0018-YUILFHARM DSC File: C:. \DSCICalibratiom301 201 70918-YUILPHARM.001

B

al Flosw (Wiigh

He

o 50 100 150 200 250 300
Exa Up Temparature (*C) Univarsal V4.54

Fig. 43. Thermal analysis
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A}, Dissociation constant (Table 14)

AxdE5e AAFl 53

Henderson-Hasselbalch equation : pH = pKa + log(ag/as) if ag=a,, thenpH=pKa

Table 14. Dissociation constant

pH
Lot No. 1 2 3 Average
1501 5.01 5.02 5.01 5.01
1601 5.01 5.01 5.02 5.01
1701 4.97 4.98 4.95 4.96
Average(total) 4.99
o}. Distribution coefficient & Distribution ratio: & JAFS {1l
2t Polymorphism: &l &AFE §lS
2}. Specific optical rotation: Z3}= th23 ZtHTable 15).
Table 15. Specific optical rotation
Specific optical rotation ([ « 1r*)
Lot  No.
1 2 3 Average
1501 -29.1 -29.3 -29.2 -29.2
1601 -30.3 -30.2 -30.2 -30.2
1701 -30.5 -30.5 -30.5 -30.5
Average(total) -30.0
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(13) AL = F2¥E 33

THS AlHE718] FLFH oA 23 ol 23 Lab sample] 98 FH#¢

i 5
NEE APt AHL3 Q8= AxdEEo g, B BES =35 g, 44
2 2 Ao} SEAAZE AAH tiFYLEr] A AgAelA EFZ 2] (Quality Control)”]

=& AR gl 1 Bl k.

[AAxYE = |X} Lab sample] [(AAxYEE= 2X} Lab sample]
Fig. 44 Azx4E%5
Table 16. Lab sample test =2 ¥z A3}
Items Specification
4% W el A B
FAAH
el 8¢l FaMo g W
2§18kl LG FAAZAA A AE YERIT
2R MEs) e ¢xd4 Sl
=AY
Za4 10ppm ©]3}
Az 13.0% o] 3
&+
Aejelo] g 40% ©]’%¢
T o A 53.0% ©]%
A A o] F% Tl YA olof I
S| 2~Ebl Al | S| =Rl Al o] 2 ehe.
TR A Z1Edl A&
Method: THS

_90_



=y PR

S5 600 ul ¢} Bradford Dye (%24 A]¢F, Bio-Rad, USA complex Brilliant Blue Green)
200 WE 22 Al o] ¢k 0.1 mg/ml &4 200 W& ¥ &E, 7 800 ul <}

S o T T
Bradford Dye 200 pl S 2-& Ald#A3 vlws] & of FE2M07 Wad Aoz #A

skt — @A ek 64.95%% A etst At

(-

U, 2z aiA e FAE
D 3 ZA|

kd
2

=
QLN

H:l

23 @A £FF 10 mge A™E3] Eol D.W 10 mzZ =<
o] Microcentrifuge tubeol]l ¥ i oJ7]o] D.W 100 ul S 713 & E3}A

gahsict.

2) Aol =
u T

o] ¢ 10 mge FH3d DW 2 mE ¥ =AU F olF 200 wE FHsd
Microcentrifuge tubeel] ¥o] AP o= ALE3S T

3) Aok Al z7H
D Solution A A Z(100 ml ZA)

Acrylamide 29.2 g ¥ Bis-acrylamide 0.8 g= D.W 50 ml =< & D.WE 7} 100

mi7b B A st E343F T ARESHA T
@ Solution B ZA|(100 ml Z=A)])

Trizma base 18.15 g & 100 ml ®]o]# o] Yol D.W 375 mlZ =21 & n
HCl= A3t pHE 8.8= Bttt o] & DWE 7hsted 75 miZb = A g
10% SDS &<¢ 4 ml 7}ate] wwk E3kA7]2 D.WE 100 mi7k HA &) 313
3 AHESAT

® 10% SDS &-<4(100 ml ZA))
SDS 10g= D.W=E =< 100 ml7} HA &t £3}3F & ALE-sh
@ Solution C ZA1(100 ml Z=A)

Trizma base 6.05 g= 100 ml Blo]# o] ¥ D.W 25 mlE 7}s8] =< & wnks

1o

Al HCIS A A3t pHZF 6.8°] HA itk o] &4l Al D.WE 71k 100 ml
7F HA & & &3}t AMEsA T
® 10% Ammonuimpersulfate (10 ml ZA|)

(2

Ammonuimpersulfate 1.0 g& D.W=Z = 10 ml7} HA 3t &3}sle] ARSI T
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® Electrophoresis buffer (1 L ZA))

Trizma base 3.0 2 Glycine 14.4 g—% D.W 900 mlol =<1 & o] 8N 10% SDS
&9 10 mE 7kste] wwkEs}t 3 = DW= 1 L7} HA st &35 & ARSI
=3

@ 1M Tris-HCl &< (100 ml Z=A))

Trizma base 12.1 g-& 100 ml Blo]# o] ¥ D.W 50 mlE 7138 =< & whkstd
Al HCl& A A3t pH7F 6.8°] HA sttt o] & thA D.WE 7tsted 100 ml
7F HA & & wwt E3}ste] ARESERA T

1% Bromophenolblue (10 ml ZA))

Bromophenolblue 0.1 g5 D.Weoll o] 10 miZ} HA st &3} 3 & AR A )

© Sample buffer (10 ml Z=A))

IM Tris-HCI €< 0.6 ml % Glycerol 25 ml, 10% SDS £ 2 ml,
2-mercaptoethanol 0.5 ml, 1% Bromophenolblue €< 1.0 ml 5& A&slA FH 3}
10 ml &% Z22=] Y3 DWE 7Fstd 10 mizk HA 3 § E3tste] AME-3S
=2

0 24y (1 L =A)

Coomassie blue R-250 1.0g Methanol 200 mlol =¢<! ¥ MethanolS 7}&te] 450
mi7} = A skt o] & D.W 450 ml © W} x4F 100 mlE 7tste] E&kgk & AL
&3kt

@ =g g2 1L =AD

Methanol 100 ml 2 ¥} =4F 100 mlE 1L &% Fgtx=30 ¥ £ D.WE 7134 1

L7} HA st &35 & AE-SFA T

4) =

of @1 Aobo) Z+zF TCA(Trichloroacetic acid) 20 pl & HYE sty &3} A1l

AT ofshellA 15% T WaAznT ded 22d 2 Ads A2A
X

5 SuE AH7bste] E3sidint. E3kd EE 3 AHL 100C
FEAA 108 B Jhed F Aeom Ak 2AF SDS Polyacrylamide Geld|
Wellell &< 2 HHE 10 pl ¥ Hamilltion syringeg ©]83te] Loading 3t Power

supply¢} Electrophoresis Chamberg <dZ3ste] 120V o= 0% &<t A/NAIATH
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2 zAE Qoo @olx AAE Gel Be Belshel w13 143 B S

st QAslTh QAT Gel Be oA g FAel $AN IAFEAS] FHAL

2-3%] Aol Shaking SHEA B4 A2 F BEY D A Mol band IXE <)

shsict.

- o] oke T AFPEAG T Foke] AWY W Ade] WEE Eazeln
A EEel A e MlEel e siAelA Sl Hojof gtk

- A BRED aaste] L EAwre] WEst AT > A

Slmdovd Sample  Sawmple  Sewple <€nw:lqycl ?&Mrl& merlT Sawple
RiGetel  R-iptel  ptipifel Rt pogohs  pgsollh
<12} Lab sample> <22} Lab sample>

Fig. 45. mAma]ufolA] &9l (Coomassie blue FAH)

o] ok the % AWMHPLO Zdhel AT o, B 2% FAF FAA
g U Row Fskdnh - A

Al 2FF 5.0mge FE3| 2ol Aol =o Z&3| 10 m=z st TFHoZ
S

2) AAef =A
B Z 10mg & AE3| #Hsbe] 10 ml &F Ze2F0 Y1 AAFE BAS 2E 9

AY oz AT (1 mg/mD

3 & aZntE Tz 22274 (HPLC)
o FYUF - 10
e« Z¥Y - Kinetex 2.6 xm XB-C18 100A, 75 X 4.6 mm =& o]} 53 2
e ZAYPXE - 30T
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EFEAT S x EFFIEE(R) x A F W] €] 9] T x 100
100 x ¥+ T A el 1384 x 74 A 9] H 3 F(mg)

2. A+ A= (Fig. 46)
1%+ Lab Sample #2l®l A ZFAE 40%01% — A3 (59.36%)

T8 SAM1 SAM2 SAM3 B %)
(%) 59.42 58.46 60.21 59.36+0.88
* Raw data

<STDx 1>
= <STD 2>
<5TD 3>

T8 STD1 STD2 STD3 STD #H &

STD # 3F=(mg) 0.5 0.5 0.5 -
STD ©H A 2305.66504 2313.66724 2320.53418 2313.28882
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STDE 0.5mg #3led D.W 1 mlo] Hef A

w4 i \
N | . <SAM 1>
e bl |
100 I <EAM 2>
0 5 r
i | <HAM 3>
T8 SAMI SAM2 SAM3 STD 74 &
SAM #32H(mg) 10.2 9.8 9.8 -
SAM A 3132.91187 2961.59692 3050.38379 9313.28882
313291187 05 / 1ml
CSAM1> - =
82H%) e T 89.5% 59.42%
2961.59692 05 / 1ml
21(9%) = =
csamz> FZ08) 331328882 * 98 / lomL X ©S%5% 58.46%
3050.38379 05 / 1ml
'3 - ]
<N HE ) 231328882 * —98 / 1omL * %9°% RRLE%

Fig

46, 12 A A3
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22t Lab Sample Be|® FZFAYE 40%°]7d — A (54.06%)

TE SAM1 SAM?2 SAM3 B FFH%)
3HFH(%) 53.51 54.52 54.14 54.06£0.51
* Raw data
{STD 1>
o | :
£STD 2>
<STD 3>
T8 STD1 STD2 STD3 STD #H &
STD # 3F=(mg) 5.0 5.0 5.0 -
STD ®H A 2922.66821 2934.51953 2915.72729 2924.30501
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S SAM1 SAM?2 SAM3 STD 79 &
SAM 2 3-2K(mg) 10.0 9.8 9.9 }
SAM @ A 3496.51025 3491.72412 3502.26538 9924.30501
3496.51025 50 / 10mL
13 - —
<sam1> WE(%) 292430501 X 100 / tomL X B8%5% S3:51%
3491.72412 50 / 10mL
: g = =
<saM2> B %) 5924 30501 X 98/ 1omL x 89.5% 54.52%
3502.26538 50 /  10mL
3 = =
saM3 WH) 202430501~ < 99 7 tomL X 99°% »414%

Fig. 47.
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(14) 959 A, A B s|z=El A

NEg=s AlE2|1E
1.cHuE 0| ¥l ZaMoz HsiCL
2zax2|nx el &l Hoo| e L ZAZRMHO|M LIE Ui WES}
Zesxlolx el gch
3Ty ¥ 53.0%0|4
49PN A T 209 H¥ol oteA £ 50128 ABTIC AT

kg® 25mef UL FAME 0 72A|Zt Ojujol AHY =

7|Et o448t F40| LIEILIX| B¥OIOF BHCE

5.6|2EHE Al HHE FARE WOl YolLks YUY AT kg B
0.1ugo| B|AEIRIO| |50 oLt WAHTHEC HE
o HBstch

6.88d Al HE kg & HY 2ml 8 H 1 LWt A S YRol 4.

mjsteo] s, M 15YMe A 25UMol XMB¥T

HHF kg® Iml HUFAY of ZHE2eh S| L XA

§o| &3 F40| glojo} §ct

1L kHAd A

L

o2

@ PHEAANE
Ol A SOI2I0 A2 0.5mL D/ =AL 3 72AI12 O[LIO B DRl AHRSSIX] SHOHOF BHCH

G Mg HE

AME (MEldgsmdoR AREIHE 0.02BE 0 &57)

@ AME U
F2N 2 20g O HEHET S AW & ¥
DI SAEH0 2Hae @ 7242 CILROI =3 =0
Z=A S T2A2 OILIOI 1ElE BE 0= & 0
T2AI2H SHYl 25 &O0IRIOI0F BHLY.

8 JI73 22 0.5mLe &
F=1

A 1048 IR0 HAE 8 [0

© AME F1: HEt
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HEYEE ( IHUAE ) BYN12-DOM

AP A0 G E AN« RGLSKOT CHEHE &
K& I ;2016 053 289

A E T ,%f,, 7 3 g o X
Tested by ‘ 9 7 7 Reviewed by P

HNEY : AXes8s

7z 5 A9, SIS « .
(B@EotE ) HZ=BE : BVN-12-D001 NEHs : ATS1211-008 SSat M

=N, EE ME AX )

1. NEY A A 2. NEY B2 £

1. OIS &EAIE Z3 DATA

2 M3 | M F(g) | FAmML) | FAAIZHSEC) =A A 2L E =N F A
MOUSE NO. | WEIGHT | INJ.VOLUME INJ. TIME HEALTH OF SHORTLY INJ. | HEALTH OF AFTER INJ.
121123016 19 0.5 30 = = =]
121123017 20 0.5 30 = = 1= =
121123018 19 056 30 ) 2=
121123019 20 0.5 30 g s ==
121123020 19 0.5 30 g s e 3

Fig. 48. SA4H=E A7}
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2. &4 A

1. EdAE
1) D83 RS S0 & T4 Bgl 8l8, 308 ¥ 2412 50l SE28, o€, XA Sl0I0F &.
2) NBYT: RUSR S0 & 349 B3 818, 302 % 24A12t 0|l SE28, olE, XA SI0i0F &,

n U

2. AEH=Z)
1) 8T Y
Ol 2 10810/ O|ME F6IH HXUESO2A U2(2EY 1221080 &He s&2
FENB+E S0 S50 FHES T M2AAL2 0522 DB/LRI2IEI HEE A48 =
8|44k FCA ( Freund's complete adjuvant, Mycobacterium tuberculosis H37Ra.
ATCC25177Al2 1€el08/delele &R ) B S0 AdM S8 S8 HE IUSZ st

2) NEEZ HHA
Ol 2 10HI0IY O|M S #6t0 AZUSSO2A YLl 122080l He s&2
FANELE 20| 50 FES F M2ME42 0.0522 O/LULI2IEHI EHEE B34S £
8|4t FCA ( Freund's complete adjuvant, Mycobacterium tuberculosis H37Ra.

ATCC25177Ar2 12elJ8/2elciH &7 ) 8 F0 2d0 S S88 A2 HUSZ &
3. ANEYEY )
1) D22 : WS 300g &% JILIZ 502101 Z2HE 2mLkgE MM , HMSLM LISHEY,
2) 222 . S 300g % 2L 50t2100 2HE 2mlkgE MM , MSL THFEG,
3) ST . ST 2HS 1mUkge ML |, HM252 M HUE
4) MBS : NS22 2US 1mLkgE M52 , H252M HUE

5) D8Z : £0 308 % 24A2 O|F &

= S22 XA S42 BEF gl00F Bt
6) NBEZ : §0f 302 X 24A12t 0|F S&2

2018 XA S42 B30 L0i0F 80

AN 8 Xt Al 77 g o X _
Tested by %g 27 Reviewed by  a
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1. A& A&l

2. A2 AFE
HID :
| *0.9% FAS delMas = FAE e *2ERES * FCA
HMEY @« ddx2UES HZEHS : BVN-12-D001 AlEHS: ATIM211 - 002 SE Bl AIE

* &F EH AR & *

52 5H.

FOHZE AL 15,252 =

H T : olaais ( D22 )
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dsd : FxU=E=S H="HE : BVN-12-D001 Al S: ATIM211 - 002 SE &E AtE

* &b BN AF & %

S

i}

OHZ= AL 16, 252 =

HID : Olaats ( NS2 )

1. {4 2 80l

ZAE A Y Y A apl
LW e HE (g) | FA® (mL) | AR (SEC) HEALTH OF AFTER IN.J.
GuineaPig NO. | WEIGHT |  INJ.VOLUME INJ.  TIME T e
159 15,258 %
Alg ( LDEET ) 0EY FAAE : IS
121126001 298 D?*;;f:"mul_'j‘ffg 30 2 s o3 o s % &
121126002 289 ufgéz;“mﬁ?fg 30 ¥ s %3 25 o5
121126003 202 ﬂ?';,t_‘,,zz“m“._';fi 30 % s o3 %3 o5
121126004 291 Ullllga'!;ﬂz;nmuLl;EggQ 30 b =1 2 A = -1 bt =1
121126005 280 n?f;;_":"m”ﬁfg 30 %5 % s o= s
NE( HBERR )Y FA NS : H8Z
121126006 204 Bfg;;:“m”ﬁfg 30 %z o = %= 95
121126007 293 ﬂfgﬁ;z:amu&fg 30 o5 o5 %5 gz
121126008 287 ﬂf';;z;“m“'_',‘ffg 30 o s oz ¥z g =
121126009 296 uf';?:"fﬂ”ﬁffg 30 oz % s o = o=
121126010 284 Df’;fﬂz:“m"gsg 30 o3 % 2 ¥ s %=

B : 183, NS ( 0I4US )

Fig. 49. &944 BI2=E ZA3}
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3. 3|=Edl A g

45 UzxgE=
AEgs S|AERRl AlE

4 KP HHA|HY & oS|AEHD AlHE
Al 1

K& FAE mof YojLts SYPBITE HF kg€ 0.1pgll
S| AERIO| ojsto] ojLts Yot Fg o HESICh

2|1E

AlE BR
a oA

7|Et KP EtAIElY Z | AEHD AY@E WHECH

D S|AEIRIAIEE ( SE Ste0F 8L )

(A EMHE BOILHe WEUAET 01/ kg 2 BIAEIRIM BH LoLE
morzs 20 =g 0.)

& AME HE

1) AE 1mg #3101 (1mg/mL FAES ) 552 AE o
7 1) S HGIH (0.005mg/mlL TASMIIAEY ) B

BEE H*x : 2% 5|AE0 12 88 /mL &
ME S08 : 2H 0.005mg/mL SNSHEIASIN | JE ke NEPAY FH 28 20

@
o
0 Z=E S0 :0.05mL, 010mL, 0.15mL/ B AED 148 &% /mLf HE (Kg): 38 §0
@ DFHA S0 :0amp! HE40Kg( BHE S0 :150mg/ ME Kg & )

@

AE 2
1) HcHEHRLUIERS S FHEIM H&O0HH
2) Sy MUC-E0FAHAELE HadE o
3) PAEBLS I8 ST NSSH HWLHE IR
4) IE|s Fuy B AEDHEE &0 ¥ 2H =0
5) HESAEHRIY 0.05mLkg, 0.1mlhkg % 0.15mLikg & 2= 5 0|4 2AH2E BN
§) HEZIAEIR 01 kg 0 G0 ROLIE WS (267kPa 014 ) 53 &g
'r':l ZH FHH 28 UG &8
BIAElRl B0 D212 2N FH & S 26 bl

=
FIH

A E T ot e R TR )
Tested By ‘%% ‘f“g /5’ ‘ Reviewed by e
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* MZEA : SDHAZIAAM
* J1J18 : UNIRECORD 7050

®
2012011127 03,11 F1t
® ZHIAMA
) AR BT 28

5l A~ Et 21 Al &
Histamine Test
Jl = Z AN X
Specifications Results Tested by
2 0| = Q0ojLk= HAAEI 0142/ kg © N B g@;f
Bl AEIDION 25t LoiLk= gar2sl 20 S O - 06

3) 22 Al DISH (ROIZFE 10%) (EE S0{Z: 150mg / kg&)

( A H S042: 9Amp (900mg) /4.0 kg )

Fig. 50. 3|2}l H|2~E A3}
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Table 17. ¢t A F&

_ | s . o|ofkF &7t B8 | g am
We (e | Ares A9G NS ET | asea wm 74
B Bege] g4 2w | AEY 5
D s el Fedoz W% | HY de
5 L3 A AR A =
™ o [€) T 7 E=9Q)
) 101 4] 3 2) A"l gkl 532 Jehio AEH Y
3)F ¥ 7] A4 ] Meoh 22 gAML
o] S0 g A=
ks gl ot
3 | ==NE | TEH 10ppm ©]3}k AEF T
4 | A== 13.0% ols} AFH T
A D Ao A7 | 40% ol 50% ©l%
0 2) Foua Y | 53.0% ol R
6 ‘?L]Pg"é o3k %*JO]*WEM S 9o
= A Fofof gt
3 2ehm) 3| 2EbRl Aol A I
7 /\] ‘1:41 ‘5}}6‘;}' H o BATE
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NERE SFEEDE EEE 25CE2T | HUSE 60%E5%. ZEa TE, ZWE)]
T —— — z THE R = TAE )
2015.08.25. 2015.11.25., 2016.02.25 2016.05.25. 2016.08.25.
1| =x |[pzad mza =g now 2o | mom 22 | DoM U | Do 2 | UM BT
NETEERRECT e BT 27 BT SER BT
2y Mol S0 ST SAATE - - - - -
2| mong [ SE et e 27 Bk Bk 2. Eha|
It~ L2 T 2] =IOl HHE e i 3% = i L o
Rl MR SR 23 27 27 2z, R, |ER: DASE
3| =EAE [E3%: 10ppm 013} g Tl Ly ) g
4. pzEze hao%w 0E 6.4%. 6.4%., 6.4% 6.4% 6.5%.
o | o [0 BRUESL B 40% 018 61.6% 61.6% 61.6% 61.6%. 61.7%
1 7 )z owz 22 53.0% 012 72% 71.5% 72.1% 72.3%, 72.1%., (AER: DS
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T MNE . [E3%: 10ppm 0/5) LY Ll EH LY BT - il |
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ox,
r

o2 6AL7A AA7 SE8 ot
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AN sefof shul Aekxe] Ay Beldold o AFF o AR Ao A
A B5n FAolobE ol U FANY, 22T T BeBe A% 2 BN, 414
t e 54 AR tie du b Y, SuEdd AY, 8

s wEdeld jJri‘ru] H(ParametenN 2= 5o14, A4, ALY, A=A, AT

oZi N[O

A
ko

Azol AHgE HulZk AHel B gop 2gdo] WA Y= AH Beldolde UAFA
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Hol glevt AXUEF A Ao] AT Aue) AH g AE F AxY S| E o
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(A7) AFl ti 71+ 3 AdH 24

o] é—-‘i@% shsbz A olokE Tol Wit E}OJ/\]E, %‘:/\154 T 2ced AY 2 A=A,
FEAE == 78 54 A2 dd T == GV, FEEdd MY, A T 2
A, A e A=

d

Table 21. 2 H 71& 2L AIFLH

Al &= J =2 BVM-1501 BVM-1601
i i EEEE] 214 O]
o 2 dierd ol 24 2 e -
B2M 2y | g 2w
1 et E ol 2% o3
EOIAlE | 2) HelEE=EPQ, 2l X 20X
3)EA e OHAS] #el ! Xl 2 X
= AE 1) =2= : 10ppm O|ct Bt LY st LK
A2 13.0%0] &t 6.4% 5.5%
DEIEIFEE
[v) 0,
o Ry 61.6% 56.5%
= 2) & oeE 3 . .
53.0%0] At 72% 69%
erE o Ol &ttt =40 LIELEA]
S 2 Ol&=S4glE ASHEUS
AlE o OtOF BHCY. | > Salada
SIAElDI SIAEIRl AIZ L0 = o
NE = &8 o F —F
SR | = X St & = 5} X st
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(18) AFAE A= 5 AF

Az 57

1L AF AE ¥ g8 HE
= iR AAFH O BERE 40719 AA F A& Jbs AU AA, dA, AHA F
7 A Ag-& HESIAT
7h AA: Ak o) EAZA o] AA o= BHEA, HFA, FFATe HIAE HESIAT
e 2 =
& 7 Axde= TUE
ff D-#| = 71 A
N TSR PSEEp e
,/ E 9| Zol A Hlol A
‘ i =A™ oA
- —-__...--""" 01]}3]— ‘%—Z_ﬂ
g Z g0 LolHE | 3
b - ¥ B ola] Hojof o] FFgA| -
— A EZAF pH =HA
A 27
G AA: AAE AN BATE] 2 FIIEAR o] FolH 9 go MAPARA, FHRL
A B3l e AL g, BAF] T A/IRAE Qo B EFHA ARAE
Qo wnyow weth W we nEAst dPAS FHekA
TR A= Hjj gh-5- 2]
AzUE= TUE
JH EAN}EF S3HA
s=gA" A
4 N AELIHE g3 0 24
\ S 7} 2 5 7940 714
EZo}nl SES
ol o 2+ FA]
A 4 44
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o 2A: 2FAE AR 4A e F de FTFY Ex FEHI Nad F
SAZA, AaAle] Aol wel vHEn
T 4= e
i B
Hg2nEqto] X2 714
TedASYE 71 A
5okt i
— 73.51940 A

— -
4 % D3 s AHE = 2HolgolE | A SA
= e Z 2] 22 0] E6) H3}A

N-o A3 2 2] = a7
Tk A A BEA
A5 A

2. Az 34 &4
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EEFIA

.

EEFIA
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EEFIA
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EEFIA

I

EEF3IA

!

3 =37

D-2HZE =248, YTt SSSAHEHENHE &2 = A8

LEOL.2Z0|00|ZZEH £ = uHt
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E833A BHZ, FI220{040 59 = 75C 7t2 2 e
ki
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EHCEL BH0 255 25 £ £ % 28
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58 23| ENCH 22 Y
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E—— R, ZETUDIS, FHE00, ISAMTMHE 52 =
75°C 72 O mHl
N T 712 5 DFASMOAZEE SENLEE SIMID T AH0R0)
i E ZIASHC|ER) ED T Db
ojLE= SHTIBEHEE SUTIAR 02
L
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3. AFE AF

7h AEE A

- 9o )

AR NAEFS A=z NAFE ol &
A5 2 MAAY HUHE AP AT
5= 0.01%, 0.05%
N A 3% A ] o
AR 2z g o|et gy
5= 0.01%, 0.05%
A A%
A2
=
2 3%
A2

Aol A% ol F57h WA @ haire] o8 WP FA Prie
Y, )}

4 Holur AgATt AFES Folol =X W o

& 0.01% 75 AA Al & AEHA G P FER

Aol 9lof 0.01% Al 0.05% s HA AFE F

o\

A
g AFol g AFH dErolds APt AS5H

A ArIEEANE S JPsAn

o ookl F oMY FABE o] o A ABVP-D) A=
- FUPEY PARZE o §te] HIAKTIN AXE AL A% F AT
o AARE dlof azz APH WelHold 2 kg4 HhE AW
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» |2 AREAT U3 24 79 Placebo(F=9d 5% HHE S
BEPAZ FAA)olA HAESH = FAISZE A EAo] oy Ay MF=r) =
Gol BXZALS v o] HASH|Z AT olgA WA B4 ZHo s A
H ool dE st HF3taAr st tH(Table 22.).

Table 22. 79 4 =4
=gE3A
=3B
!
Oj&EH=
EFT3A 71E€ Y98 8EY =1 M7 BN =3
=SB 3A
=Egd3A
§E EF7
Kinetex 2.6 xm XB-C18 1004, | Jupiter 4 xm proteo 90A C12,
Column
75 X 4.6 mm 150 X 4.6 mm
Injection volume 10 «L 10 «L
Oven temperature 30C 38C
Flow rate 0.7 mL/min 1.2 mL/min
Mobile phase 0.2% TFA in water : 0.2% TFA |0.2% TFA in water : 0.2% TFA
P in ACN = 565 : 435 in ACN = 58 : 42
Wavelength 214 nm 214 nm
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D AANE=E 2 71+

AAEE 9 7]E

SE BRI

(o) g =iy

o ofobES Waldold A @
cel®o) we} 1 aegT

@ AE7 9 olerEE AUy

No. e 7) &
) RY sande] FoEEAIE 2.0% ol
) AFA ALY FEEAAE 1.0% olst
5 =0y AYe AESAg FFES FE A7 flofok
ot
3 224 43 4B A G (R?=0.995 ©] 4
4 A 348 HF 0 100 + 2.0%
HHE-A] FoiEEAA 3.0%  ©l3t
5 | ARAE [T agay e 305 o5
A s
6 A F A H2a HY o]s}
7 HETA H2 WM ols}
2 9
b A ="AT¢A
» WE TFEF 5 mges Zof ES o] 10 mLE 3 BFEHES 63 HHE B3
o}
(]4.) f—io] Al
» FFAE "WYE FFF 5 mge 9o B ¥ol 10 mLE 3t Placebo £
Placebo& < Ageks FH&le] 045 xm HWEHAIDEHE 73 AL A&
Ao wyel FFF 5 mgS 3t PlacebogH oz 10 mL7} HEE F A3}
WRHE F, 045 pm WEHAJDLE R ARG AS AHEIHAT
(th A4
- NFBEEO) 20% 40%, 80%, 100%, 120%° ADsHe 5o FEAL 2A s
B z710 2 AFsHETHI00, 200, 400, 500, 600 ppm).
() A=A
» AP FE2] 40%, 80%, 100%° siEsl= 3 =2 Spiked sample &94-& ZA|35}o]
AR
("h A4
= AT A 40%, 80%, 100%°l NFdt= = EAAMES ZASH 33
HHE B ST
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Aot (Fig. 53, Table 23).

2ol wzlele] EAWe Validation 517] 98] Az@ATHOR A~
S T B4 A ZEAoF AgstE =2 HElel 500 ppm
& 3t ol

0.83% =% eI, Retention Timeol] thek A ZE+F=HAE= 0.38%=E 943

SO0

400

300 -

200

LY

Fig. 53 Al=8A3d 4 I2rtET

Table 23. A =q129H4d Ald 2

O "4
AA
Peak Ao 2
= = 2 5 Sy FZx SH s
(Sp%) = Xé ﬂ ’)l: Area ° ]- :‘T—:]- X]-
1 1928.59082
2 1904.87537
3 1948.26221
500 1 1938.95147 1930.93 15.99 0.83
5 1921.87292
6 1943.05627
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@ RT

A o
b Z=1 % JHEE
(;gbﬁ) =52 RT D A2} 7 2}
1 5.868
2 5.848
3 5.887
500 1 5 803 5.885 0.02 0.38
5 5.902
6 5.906
(W Sl
» EBEeE, BIlE, vl AR T A dEHCdA EAUER S dYHoE AHset
A 2RY & YEAT wolslske] Sold BHE ANSAG. Sold A Az

Spikingsle] E4314e o F3 RToIA @Azl 2 o] glo] AZHYT. wf
B Eold BA Az walel A3z J@e F At geo] HelHn

(Fig. 54).
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Fig. 54. 50|43 £4 A=ZvETd

(h 244
- R

off
b

20

Foll 233t thFig. 55).
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3000 -
2500
¥ =45618x-75.499
@ 2000 - R® =0.999
~ 1500 -
m
[4F]
o 1000
500 -
o T T T T T |
o 100 200 300 400 500 500
Conc.{ppm)
3000 -
2500
v=45751x- 60944
E 2000 - R* =0.9991
| -
500 -
[45]
o 1000 -
500 -
o ; ; ; ,
O 100 200 300 400 500 a00
Conc.{ppm)
3000 -
2500 -
y = 4.5057x- 35.005
s 2000 R% = 09966
{
1500 -
a
o 1000 -
500 -
G T T T T T 1
O 100 200 300 400 S00 600
Conc.(ppm)
Fig. 55. 2414 B4 A3} #ZH0=3)
(=) A=A

Begolgr ZAgel oln] La Yt Hgholuh EEgol SHF HEE B

.

4o o ru[o lo w

4 g
F&E Tt A FdsAnh HFE A Aol 200, 400, 500 ppm4 =9
FIEE A2 FA0=3e BA3te] &S T A7k APl verd
o °. 99.35 ~ 101.8%, 400 ppm 7 He] 7

fob o mO foh



5] =&0] 98.5~100.8%, 500 ppm B A &0l 99.4~100.8%= <l

(Table 24).
Table 24. A3 AF A3
Oln%]:%k O;‘—j = Peak EIRdy ITE Difference
(ppm) E(p;;; Area (ppm) (%) %)
771.83990 182.29 101.8 1.510
200 179 770.18372 181.93 101.6 1.146
752.89374 178.13 99.5 2.656
 iady 764.97245 180.78 101.0 1771
xFHAE 10.49 2.31 1.29 0.79
olélilfk ;L;;; Peak gk 5] & Difference
(ppm) (ppim) Area (ppm) (%) (%)
1575.65527 359.05 100.3 1.536
400 358 1583.37463 360.75 100.8 3.233
1546.98450 352.75 98.5 4.769
34k 1568.67147 357.52 99.9 3.179
EFHA 19.17 4.22 1.18 1.62
OL%C%'% o;%ji Peak gk o] & Difference
(ppm) P‘(p;;) Area (ppm) (%) )
1973.71033 446.59 99.8 0.898
500 448 1964.78662 444.62 99.4 2.860
1994.88184 451.24 100.8 3.758
34k 1977.79293 447.48 100.0 2.505
xEFHAt 15.46 3.40 0.76 1.46
T 3 E&(%) Difference
A B35k 100.29 2.485
A FF=1 A 1.09 1.31
FEO =7 9 9
95% A2 -3t 99.45 101.13
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% FY PN FLE A

HEE

Foll A 3 HAZTE d2 9 A
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—_
file)
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_zrl

0.78 ~ 1.37= &A= JAKTable 25).

Table 25. AHAQ Ay <

I I~ W R W B @
S MOE M % S
m_w m/w — ‘M__Hl m/w — ‘,m__lﬂ m/w (e}
LrO LrO LrO
X X X
—_ —_ —_
HL SH] “_ML t~ “_ML <
> ~ 2 — B ~
N S Np 2 Np e
=) = =
2 S R
RS e = R& &
) S h © h =
jre) < jare] jaze)
& 3 B S 2 S
— —
SIRIN S|B[R RSB
% 518128 % s|BIEIE] % |88l
S L2212 g Po|ms g Ol |0
£<glgldl = <ggg £ < g23
e =t et et IS S
1 1 1H
Ho Ho Ho
R~ R~ R~
M g M E R o £l 2
-, & — ﬂm (=) ™ ﬂm o <t
N ~ =
) ) i
o o o
Ui % %
0~ o~ 0~
= = & o = o
we 8 FE S| §e °
o o o

0

ul

KO

<
e
ol

g

—_
file)

e A9, BE AYRE Wy
H%RSD)7}F 0.39 ~ 2.53%= &<1F o] 7]

I3 tHTable 26).

ol A3}s

X
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Table 26. A48 A &+ AFAN ALA 23
O|EH & O|EY HAFE Peak S —— A EE=H 2}
(ppm) (ppm) Area (%RSD)
795.33588
200 179 810.20007 791.80601 20.39 2.58
769.88208
O|EH T O|EH EAF Peak - —— A F = 2}
(ppm) (ppm) Area (%RSD)
1502.36755
400 358 1499.55237 1504.21293 5.81 0.39
1510.71887
Ol T O|EW EATE Peak B wxa o sEEH A}
(ppm) (ppm) Area (%RSD)
1924.50488
500 448 1957.01172 1944.48828 17.49 0.90
1951.94824
(vh) AZFSA, H=$A
= XA Ao wEl TEHA(o) 20.51, 7127]() 4552 ZAHEFAJT. AHHEFIHA
A AU AP S 7 AFHOE 21T F de AA T BEAUSER
o] HAGFE Dot Ao=E A4HEF 451 ppmeE ERAFHJT HESIAH HA
of EXste BAUAEZLY HE VIed H4aHS ¢k A3 149 ppme =

dob - ofx
0,
%
32
)

2E Aol FEoA 7|Fo] AFE AHpES o
= 3o o Al=BVP- AIF that ¢+gA AP A3t
ok A= Fof ol AABVP-1) A A AT

- AAFEC FHAL B 93 JeFEFO

NG 71FE9 wel ThE2A(:

= 40C, AUEE 75%, dedsr] BibdA 2447F BVP- [ AL 23 & 1
9 ge 24T AszddAe g4 AR A% AEAE Beldo) s)E
o312 pastt ATFE AT ol WH BB AAT B L=l BRI 1)
B Aoz HAHn st Y-S Fastint

» o]o] AVHEXA(ZE 25T, ZUHEFE 60%,
670t JastAT * A@7]1ZE 0 2015.11.18. ~ 2016.04.18. (F 670¥)
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(1)
b A4

19 ¥ 9 Brletd Ao A=a9r.

wp @

(o))
N

i)

&
g8 ¥FF 5 mge Zof 28 Yol 10 mLE 3 9 FFHOZ ARIIPT
(0.5 mg/mL). AN YALFS FH3le] 045m ABHANDEE o7}t A&
ow BHzxAL Wadold BXxA FY3A 13
@ ANE A7 2 1@

b 8%

» AAEF Fo] olAM=BVP-1)E FA9 Hox 7Y & mFow AJo] wH]

3hAl W 3F A THFig. 56).

0 day after 6months
Fig. 56. AA&= sl|ooll Al ~BVP- 1) A% ¥}

W) &=

= ATIREEACNA 671 AAEE H oA =BVP- 1) thek e Felst
Atk BVP- 1A% &4 2oz Wyrl gde HPLCE B4 S o Azto] A
ol whet & ghol b Hadste AEFES BAoy BT U)Ed wEse Ay
£ Ko (Table 27, Fig. 57). wetA] 2ol AA8= sojoldl=~BVP-1)E X

et W 6719 ok M gt AR ud & Ak
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Table 27. A &= 3| ABVP-1)2] @dl &3F tAAZ Alg 23

No. (%) B (%)
1 53.93
1=} 2 56.37 54.63
3 53.61
1 56.07
22} 2 52.04 53.43
3 52.17
1 52.08
3xf 2 51.72 52.07
3 52.40
1 49.95
4=} 2 49.75 50.09
3 50.55
1 48.88
5xF 2 50.33 51.01
3 53.82
1 52.87
62} 2 48.19 50.44
3 50.26
0.05% W eSS (EH7 |2 E)
B0%
TO0%
so% | 2463%  53.43%  5207% 4G99 51.01%  50.44%
50% —— . —— - - &
A0%
30%
20%
1 2 3 4 5 L=t

(Kl

Fig. 57. AAE% oo Al 2(BVP- 1)) @&l 3k Ws} 1
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A3 3 O °) 3L
(19 71sA4gFF=Y AF AT
3T ST 40 = ST
g gA A Fo| ook FolM Y sAAF R UARV wet A8 PAE FF o
B3 GAQ FEFH A FFF BERE AV 5 Alx A Fxinoledow
AT AF Az QA =3 odF AxzdAdAM FFFAZAAR WAsd A=
S
L Butel o8 s F4d &<
= BE AxdAR] Fute] L Eo A AlF Ax=E AT AAESS AT
o CHUNG JIN BIOTECH CO._, Ltd.
('_J b Chungiin Bicteh A Lading World-Class Brand in Purified Bee Venom and Eee Verom coflecior
CERTIFICATE OF ANATLYSIS
Product : Purified Bee Venom
Product Code - FBV Buyer . 21# 2%
Batch MNe. 2016035 Exp. Date : 2019-05-13
Lot Mo : 20160516 Date of Issue :  2016-12-07
Date of Mamufacture : 2016-05-16 ’}
Date of Analysis : 2016-405-23 ;/
Country of Ongin : Republic of Korea Certified By :
Test Specification Alethod Result
Physical Assav
Appearance Clear powder Visual Pass
color Beize WVismal Pass
Solubility Soluble in water Pass
Density 1.1-14 1.13
pH Value 5.1~-5.5 Oricn pH meter 5.26
Chemical Assav
Melittin 45~65 % HPLC 63.80%
Apamin 2.0-3.0% HPLC 2.74%
FLA> 11.0~13.0 % HPIC 12.27%
Heavy Metals < 1.0 ppm AQAC Conform
Total Ash <40% AQAC Conform
Microbial Assav
Aerobic Plate Count Negate Petrifilm 3M Conform
Mold & Yeast Negate Petrifilm 3h Conform
5. aureus Negate Petrifitm 3M Conform
Histamine content Histamine Enzymatic assay kit 017 3ppm (0.0175%)
Endotoxin test™ =025 E/'mL EndoSafef®-PTS Conform
The Endosafe®-FTS Endotosan test utlizes axzime FDA-heensed TAT formmlation
/ SN
\g DMF 27321 ISO 9001, ISO 14004
F4, 15 Sungan2-gil, Sangrok-Gu, Ansan-5i, Gyeonggi-Do, Korea
Phone: 82. 31. 409. 3707 FAX: B2. 31. 409. 3709
E-mail: younan99@biovenom.com Woebsite: www.biovenom.com
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* Endotoxin result
The Endosafe®-PTS Endotoxin test utilizes exisitng FDA-licensed LAT formulation.

FERERSREn ENDOSAFE Test Record ¥E¥¥Essy
VT.12C Br2572011

DateTimes asisasss 01/01/98 @ 01:01:014M
PevieEs e ainiranie s s s b ed Ta7e
JperatorIDs sevavssssasasassssasasns CJE

Cartridge! .uececsnssasaacans Endotoxin
Temperatyre: ,. Start: 37.0C End: 37.0C
Bty s rsmrrma s s ey KT
Cartridge LotH: cevevnsnsenasnas 3274241
Cartridge Cal Code: ....... 427747245094
=Ly R T SR o.5-0.003
Eange TimB! ..ccuececesse. Sacr 277-16072
Onset TimeS: seevssneas 798 472 778 294
Slope:s —D.278 seweeere Intercept: +2.331

DIlution: sessrvnsave RN VS {1,
Sample Lot: .vvevrssvmrcncaesas 20160516
Sample IDr ..ccvumevvnens venes PEY 1HGAHL
Sample Run Tise CV2 ceveranses 2.2% Pass
Spike Value: ....ricvunsns . 0.005 EUSwl
Spike Rxn Time CV: ..ovviianaas §.0% Pass
Spike Recovery: ....eeees eene  TBEPazs
Tegt Suitabilitys cocivevenmrsnce . Pass
Bample Value: ..vceccemenss 0.070 EU/ml

%;,

Date of Issue : 2016-12-07

Certfied By :

Ty BAS-ANT
LFDA © W rs €EDD
S OMF 27321 150 9001, 150 14001

F4, 15 Sungan2-gil, Sangrok-Gu, Ansan-5i, Gyeonggi-Do, Korea
Phone: 82. 31. 409. 3707 FAX: 82. 31. 409. 3709
E-mail: younan92@biovenom.com Website: www.biovenom.com

B A7EHAA g 25 FFS Hrlekdle W 66.14, 65.16, 65.33%= B 65.55%
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I

2. 715 FOEA ] HAA TS dlo] AA=BVP-1) A=
= Azinto) oA Y YEE A T3t 2zlAtolA oA FAEE B oAls
BVP-1DE A= ottt AFo widdES Fig. 587 2 EFHT AA AF
S Aol Agy wadold 9 kg A Hrbo| ARgEIAT

3. AE Bz A4 9 AFEy W de]d(method validation)
= 7]E 98 2 BVP-1 AZT A¥zAoZ BA359L u Placebo peakol] <3k Hako
Z dgd HEo] B7Hsste BHxAS AEASRT A1EH W dolds AAS
o 3 EAR O BEAAS A5 sty oy 22 ddy S st
St
AEY
A A 4 TEUFEE
HEZ27IREdu oY ST FEE
EFd oA H ol E 7} Eg]H Elo)l -1
Z g2 o ES) sfo|E 2oz F g4
= 1,2-3 At &
W E L}o] o}l ojujo] =
o e+ ANEHRR =
Hiels=gAlgAolE FFEE
2o = Ag] A g o =
el AFAH B FEE 2] 7}
AR TFE==E SEFEE
3] o] A -603} o] EZ A Y| o] E]| =7 2H &Y

Fig. 58. AAE-%= sojol A ~BVP-11)2] A4 2 vigA =

X
= A3 B 5 98] E4Z 7S ZORBAX Eclipse plus C18, 250 4.6mm,5um(C18)S. &
WAsgom o]FAe] %A-S isocratic systemell A Gradient system©. & w73}t

Column ZORBAX Eclipse plus C18, 250 x 4.6mm,5um(C18)
Injection volume 20uLl.
Oven temperature 40° C
Flow rate 0.8 mL/min
Gradient system

Mobile phase % A - TFA : water (0.2 : 99.8, v/V)

% B - TFA : ACN (0.2 : 99.8, v/V)
Wavelength 210nm
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» T}S2 o] EAF Gradient &4 H]-&o|t}.
Time % A % B
0 70 30
3 70 30
20 50 50
25 40 60
38 40 60
39 70 30
50 70 30
U g dold AA g5 9 7)E
No. S1g 7|1&
a) 8 =1 3= % o] 3]
. NPT EeE yadA e FEEHAA= 2.0% o5t
I IAFAAZY] FOEFEHAE 1.0% o]s)
A8 HEAZe S F= ARV}
2 Eo] A i
glojor sty
3 2 XA A (RH=0.995 o] 4
4 A g+ 34E e o 100 £ 2.0%
. A4 HEE-A AoEEHA 3.0 % ©lsh
AgAgddA AjEFEHA 3.0 % ©olsh
6 A A A W9 o3}
7 HETHA H2Aa WM o)s}

A3 o 01 o 3 mLE 40}04 ES Yol 10 mLE 3 TFEHL 63 blE B
skt
3

o] EFLNS 3 mL H3le] EE Yol 10 mLE 3 9 FFHo=E & A
MES HFEF FHste 045 um PEFHJLEHZ 74 A& AHo 2 ) =3
d2lEl TFF 3 mgS FU3] Do} Placebog A ¥l 10 mLZ g H& EolA
goAog AgstHon FAFY, o]FA, Placebogd, TFY, HIY, EolH LN L
1514 FYste] Sold& gRlstdtt

(3) =44

Aol AHEEE 57 s=e 892 9o BELALES o8t =AU 50,
75, 100, 125, 150%°l 3si93t== 1.50, 2.25, 3.00, 3.75, 4.50 mLe] FFZHHE
st 10 mL &ZF=Fe=Fed 9a 2= FAske] =A(150, 225, 300, 375, 450
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ppm) dtR o™ 57 =9 &S 33 ¥hE FAst AHAHES ATt
4) 84
» WE #FF 25 mge AESHA 2o} PlacebogYS Wo] 50 mLZ 3 He HF
A ZEAde R st ASAd sEdAS 47 2.25, 3.00, 3.75 mLE 5 mL &
FZet~Fo Y1 PlacebogH oz XSt ZASH O 35Ee AP LRSS
Z}7} 33] Azst] HAHS FASAT
G) 444
= (DS A LA e HoE APA NS 2AEAL RS Agd 2
H2 Aty AFAW AEAS w5 AUA48dEs 747 33 S5t g1l
P
6) FFIA, HE3A
= A AP AFAA EE2E EFEHAH )G 71E7I0F ol &3] A eFeA e}
HEMAE AR

(D) A" & 3d(System suitability)

H

» BY A ZFHO0F ALESH= FEQ1 300 ppme] @ E £9S 63 WHEF5S
W2k} Retention times sttt wWeEld AF gl gk Ao EFHA7H
0.63%%2 =A% Q3 Retention timeol] 3k A EF=HAZ7F 0.09% =2 9-<+31A] EF

o}t (Fig. 59, Table 28).

Norm. |
2000 -|
1500 -

1000 -|

= 21.843

25 30

mi|

——
35

Fig. 50. A|2~8l2gt4 B4 Z20tE9
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Table 28. A 2=HIATAE AF &4 23

© HA
Gl k A 3 q 2} Fof 3 2}
Peak Area 8+t XFH= At EZEH %
F%Z(pm) | A3 7 °
1 4219.04541
2 4226.41504
3 4243.90479
300 4 4962.59033 4252.26 26.90 0.63
5 4276.36670
6 4285.24854
@ Retention time
ikl Peak A e B b § 2}
- €a rea e HEFH=Z AT = =
F=(pm) | A3 F °
1 21.795
2 21.816
3 21.831
300 i 51838 21.828 0.02 0.09
5 21.844
6 21.843
(2) o)A (Specificity)
» EXAHESQ WE" HE IS F= AATF GloS FRlstr] fste] 3|4l o]
B73A, ©1574B, Placebo &<, AH, Eo]A-8H(Spiked sample)S& A3 Th &
A A¥ A" peakdll M-S FE AV AZHA FUh EZE Eold &AE
zAste] £ S W= Placebo matrixell ojs @Erlo] &S oA 5k 2

2l

213} eHFig. 60).

Mo

2000

(A)

35
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(B)
2000
1500
1000
SO0
o

o 5 10 15 20 25 30 ' 35 mi

Mo

(€
2000

1000

20 25

Marm

(D)
2000

1500
|
1000
| |
500
{n]
o 5 10 15 20 25 40 s mis
Morm

(E)
2000

1500
1000
500 -| l "
e
o
Q L 10 15 20 258 30 35 ' i
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(F)

2000
1500
1000 I
00 =
n
5 |
o 5 10 8 20 25 30 £ m
Mo |
[ (G)
20040 |
1500
1000
500 B3
=
o
o 5 10 15 20 25 30

3

mi

Fig. 60. Eo]Ad &4 mznE 1= (A) 349, (B) o]FA4A, (O ol%F
(D) Placebo €, (B) =%, F) AY, (G) EolH &Y
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(3) A d(Linearity)
» B APA ALY Bee AFY FEAY AFEH =< 300 ppm 7FELE
sted 50%, 75%, 100%, 125%, 150% = H<el= A7gdsk3Aal calibration curve® 24
AS Hrletgoh A@AT R%ZEo] 0.9993~0.9997(n=3)°o.2 A3ES Felstath
(Fig. 61).

JO00
6000 -

: v=15300x -43331
B Rz = (.0006
4000

3000 -
2000 -
1000

ak area

Pe

Conc.(ppm)

TO00
5000 -

_ v=15205x +19.108
i RZ = (.0003
4000 |

3000 -
2000 -
1000

Peak area

Conc.(ppm)

: yv=15254x + 10985
2H00: RZ = (.0007

Peak area
Lé
[=1

Fig. 61. 24 4 A3 H&Fd(0n=3)
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(4) A& (Accuracy)

FAE o9 HIMAZ FAE Placebool| 71X Fe] EHUNGERS HIUMsE A
£ At e st s @ 71Ee 10015.0%=2 AAsn
de/d & e| Peak areas A4 A oivlste] e Axtstdth 75, 100,
125% e Al wxo W3 e AU W & Hdgel 44

100.1, 100.1, 99.6%= 7]Fol wHE3FAtHTable 29).

Table 29. B4 AlE A3

(ppm)
3243.15771 212.02 100.6 1.185
211 3230.87256 211.22 100.3 0.380
225 3201.18726 209.27 99.3 1.566
Bk 3225.07251 210.84 100.1 1.044
E=H13 21.58 1.41 0.67 0.61
4297.24512 281.12 100.1 0.037
281 4266.04248 279.07 99.4 2.008
300 4326.73486 283.05 100.8 1.970
3 %k 4296.67415 281.08 100.1 1.339
F=H13 30.35 1.99 0.71 1.13
5351.02637 350.19 99.7 0.636
351 5366.90771 351.23 100.0 1.677
375 5306.02637 347.24 98.9 2.313
3wk 5341.32015 349.56 99.6 1.542
F=HA 31.58 2.07 0.59 0.85
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(5) A=A (Precision)

HEEA A A %RSD7F 75, 100, 125 %] F
A=A,
7V SEEEA 2z 0.76, 0.54, 0.41%=
A THTable 30).

ol 747} 0.67, 0.71, 0.59%%2 =
X @fa@_u% qed Ag A3k %RSD

A5 BF 7o AP dHE o

st

APt NBYS

Op H
Table 30. 444 Ao wtEA g1 Addu) AUA A3
o227 =« °]§7L _ L A} R
wpye | L | m | aee | oo | S
3243.15771
225 211 3230.87256 3225.07251 21.58 0.67
3201.18726
4297.24512
300 281 4266.04248 4296.67415 30.35 0.71
4326.73436
5351.02637
375 351 5366.90771 5341.32015 31.58 0.59
5306.02637
h A4 A2
o237 =% ol 24k L | A EEaz
oo N Ares R | wewa | VUG
3251.03809
225 211 3245.76660 3234.23926 24.67 0.76
3205.91309
4224.11475
300 281 4258.51221 4250.08073 22.94 0.54
4267.61523
5347.69580
375 351 5310.09326 5335.50928 22.02 0.41
5348.73877
6) A=A & 73 ?}ﬁl(LOD&LOQ)
= A 2Ast =&9 37 d(regression line)oll A EFH2H0)8 7127105
2 32l 39S w 7247 1201, 1526 o2 IAIHAG. P oz HEAAL A
FHAE kA= W 2.6, 7.9 ppmE S EH YTl Ay AAE AU
= ek B AFHE mEoE A 2R 2470l AALE so] ola=BVP-

D& &4st=t Aeste] o
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4. BAAE-= do] oA =BVP-1)9] <HAAH B7t

7h A B

=4
» W E A HEo

BotAgsle 39l w Eo) 7MEZA(LE 40T, AUEE
75%)01 48] Ald-2 ou|7t gltkal deste] Al AV REXA(LE 25T, ddsE
T 60%)3 WAZA(LE 2C, HUlSE 35%)S F718td HrFska o
(D Wy
= W E B5FF 10 mgS FHdl & Yol 10 mL3ta, o] HS A3 FH3ske 150,

of O = 0O
—HE—U—‘{E

300, 450 ppme] FEE =& o] 43 o7 A&3gc)
S BVP-1I AA 9AHZFE #3}d 045 um membrane filter2 o 3ste] AFE-3I

. E2 2 APENL HPLCE ol 83t AFH EHZABVP-1)e] me} £

AR

skt
@ ANgds 2 nF
» AVIEREZRAANA B A JAxHom o] AR o 45Nk ghgFo] Al
oo g2 Fraste Aol fles T F YT = WARANAAE 4F
7}A] 2 AdFEE E‘”‘Z]U} 8F2tell ko] ZHAaste] K@ To o3 h-AA
MA &= E 4 giickTable 31, Fig. 62).

Table 31. AAEE d|of o] MABVP-1)2] A A& Azt
Nl (%)
0% - 98.3
- A7 RE 82.4
WA 98.1
ye A RE 76.5
W 95.7
- A RE 63.3
W 95.1
- A RE 46.3
WA 94.2
_ A7 RE 38.1
8T W 64.3
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120

(s Jom pot

B ezmrz=

= week)

Fig. 62 Bazd & AA &5 3o A=BVP-1)9 88 AF Ax} T2

o3 4= 9iglom o2 AEI AT AZ Y HEA AFL &
o] o] Biologicalgr §F-g-o &3] "Hejgle] HAdo] A & 3+
2 7 Ues F5Y T AdT wepA AF A& gkl

E

€ YA AMEL AAFS A A8

Lo rr
%
o = do e &

=
ol
o
X

SHHAFCRA ] HABSE slo] o 4 2BVP-ID A=
- ¥SURE

WAl zR M RAFIE WAdG o AFA A AT WH-REA
G e HES Frhstel AR o) sthFig. 63).

tlo
ot

LA AXute] 2E oA FAste] AHEE L AlF AEZGAE SSL(=

O:l‘o‘

3 &
A A e =
ZEAYE o] €l
=g A" of &
Slo] EE2}o| 2R E T G Hlo| 2 F] gl e
o] S A opA] B 3= 1,2-3A4] &
¥] o] x]-603}to] EEA| o] H EF) 2~ H 2 B

Fig. 63. AA &= dlo] oAlA=BVP-1DS 44 3 wigAdE
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7h X2 AR
= BE AR BHxAI 57U 2o 2 AE Method Validations 2 AISHH 1 #4H
o 3 BdAde ASsHr] st e 22 ddY e Ayt
Column Jupiter 4um proteo 90 A, 150 x 4.6mm(C12)
Injection volume 10 «L
Oven temperature 38° C
Flow rate 1.2 mL/min
Mobile phase TFA : water (0.2 : 99.8, v/v) : TFA : ACN (0.2 : 99.8, v/v) = 58 : 42
Wavelength 214nm
o gy deld A4 5 8 UE
= A 34 3 4w o &= B e s IF st
o ol d &EE AY B
= A 34 3 o o FEE AY AR FdsiA st
ot A3 9 vz
(1) Al2~®lA 34 (System suitability)
= e £A(300ppm)S 63 WHE Fsle] WAz} Retention times F913HYS
u), @88l WA g AEEHAIE 1.05%2 A F A3 Retention timeol]
3 A EEHA27) 0.32%2 A FHo] 7]1Fo 2 s ohFig. 64, Table 32).

400 —
300 ]
200 -

100 I

643

20 25

AZ2vEH

- 147 -



Table 32. A 2=®1A3AT A1d 23

Peak Area

o
!

k
N
)
i

300

1197.78223

1172.71667

1203.80042

1178.61328

1186.79

1190.23755

1177.60010

12.42

1.05

(@ Retention time

%!

A

= S(ppm)

A\

o2l
Jo

i

Peak Area

&
Y

b
M\
)
i

ox
fu)
=3
N
2
)

300

6.191

6.138

6.143

6.163

6.169

6.170

| Ol x| WD

6.167

0.02

0.32
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(2) & o] (Specificity)

= 31X o] 54, Placebo &9, A9, Eo]48N(Spiked sample)S al &
A3 "l peakel] HS Fv dAVE HEHA ¥y 5o A&
A ste] EA3S wjol = Placebo matrixol] <& #g]glo] < iy =9
354 tH(Fig. 65).
Marm,
_ (A)
A400 1
300
200 |
100 |
Q
5 t‘U 15 20 25 n
Fdonm.
(B)
400 —
300
200 I
|
100
=
6 1-0 15 20 25 mn
Morm
(©
A0
300
200 ;

10

Zln
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Mo

)

300

100 A

= §ATT

(E)

ADD |
300 |

200

6.202

: 1 (F)

400

A L)

m

Fig. 65. 5ol &4 Z=rtEadl (A) 349, B) &4, (O Placebo &9,
D) =4, B) A9, F) S48
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(3) A d(Linearity)
= A e AFY FEBY AEH %< 300 ppm 7lEo = sk 50%,
75%, 100%, 125%, 150% & W= HAAsR 1 calibration curve= AAXAAS H7}
stttk AF A3 RG] 0.9982~0.9989(n=3)0. 2 2 g3l thFig. 66)

2000 -
1300 -
1500 - v=45120x -14719
1400 - R = 0.9989
1200 -
1000 -
200 -
600 -
400 -

Peak area

Conc (ppm)

2000 -
1800 -
1600 - yv=435321x -37.736
1400 - B2 = 09985
1200 -
1000 -
800 -
600 -
400 -
200 -

Peak area

Conc (ppm)

2000 -
1800 -
1600 - v=45168x -3832
1400 - R* = 09982
1200 -
1000 -
300 -
600 -

Peal area

200 -

Fig. 66. 2114 &4 23 HAZFAA0=3)
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(4) A& (Accuracy)
= A EN] Peak areas XA Azgrel dinislted 75, 100, 125% ®2l Al &
Zo gig 35S FASAT. 35§ Hgkol 242 1005, 99.4, 100.9%= 7=
of A3s A7E AUrhHTable 33).

Table 33. A& A3 23}

JEF TE | gagin Peak gk 5]<=& | Difference

(ppm) (p(i)r?l) Area (ppm) (%) (%)

929.53870 212.32 100.8 0.648

211 929.27893 212.26 100.8 0.591

995 921.00958 210.43 99.9 1.239

D Ay 926.60907 211.67 100.5 0.826

FFHA 4.85 1.07 0.51 0.36

1234.68835 279.82 99.6 0.584

281 1225.57495 277.80 98.9 1.432

300 1235.87842 280.08 99.7 0.847

e s 1232.04724 279.23 99.4 0.954

FFHA 5.64 1.25 0.44 0.43

1573.88477 354.85 101.1 0.716

351 1564.39343 352.75 100.5 1.384

375 1573.66650 354.80 101.1 0.668

D Ay 1570.64823 354.13 100.9 0.922

EFHA} 5.42 1.20 0.34 0.40

(5) A4 d(Precision)
= WEEAS ASH SAHTS o8t HristRa AFAW AU S AL AY
A5 gt AUAS FAs AT wEA AF A %RSD7F 75, 100, 125%°]
FEolA 22 0.52, 046, 0.34%= =AER, AIAW AL Ald 23} %RSD
0.14, 0.38, 0.49%= ZAE o BF 7| A 2d34& A

oL

ATHTable 34).
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Table 34. A

=i}
=

4 AY Az

o= 7 ol =8k ) A1l S = =
! (ppm) E(;%?;)E v ERah weas | SRS
929.53870
225 211 929.27893 926.60907 4.85 0.52
921.00958
1234.68835
300 281 1225.57495 1232.04724 5.64 0.46
1235.87842
5351.02637
375 351 5366.90771 5341.32015 31.58 0.59
5306.02637
2) A4 d4dAd
O|E7F =T o] &% B o PR
e IR
922.07678
225 211 923.54852 923.40004 1.26 0.14
924.57483
1231.69812
300 281 1235.39075 1236.03430 4.69 0.38
1241.01404
1597.48572
375 351 1583.04687 1592.05623 7.86 0.49
1595.63611
© A=A & A @ﬁ](LOD&LOQ)
. wZAN )Y 712IOE Bl SHGS W zzh 1346, 4528 FHAT T 7
o2 AEWASH AFAAS TIHEL 1 98, 20.8 pom ZAE o] 7 E) G
AsE A
B ABE PR T BAHl AARE ol ol AABVP-INE EHsH=
4e e FANAL ol o &dtol AR BE AWSA,

ol GAE-5 Fo] o AlBVP-)S] kYA H7t
A AF] UF AV REZALE 25T, AUEE 60%)04 ¢

APt o AgdF7]=
stol Al 7]

- Z-ﬂ}., 1=, 257, 35, 47, 27}]%

st Aldski.
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D
» AYE FFF 10 mge FHst] & 9o 10 mLE g & o] Ag HFd| H}lo
150, 300, 450 ppm9] FEE =& ol AT A& FFHo=E st AFES
L BVP-1I AA dAZEFEES #Hst 0.45 um membrane filter®2 o 33t AR5
o 259 g AFE&AS HPLCE ol &3t Hesd &4 =2dBVP-1De waf 74

2 A% 9@ 3z
» ATV|REZAONA BRI HA T o] oAlBVP-1DE HAE gHaFo] 977t
Z] QAL B ATHTable 35, Fig. 67).

Table 35. AAE= &o] o Al~BVP-1)e A el &k kAR A A
2] el 3ER(%) 24
EES 96.3 2016.10.05
15 94.1 2016.10.11
25 93.9 2016.10.19
3F 94.6 2016.10.25
45 94.7 2016.11.01
2704 95.1 2016.12.01
Mg 94.5 2017.01.02
671 < 94.5 2017.04.03
97« 94.7 2017.07.03

Aol met AlFe] Bl MdEE FHA AU

= il
g AAES A W AANHGAY BEE A

120
1DD i il & e e
) i e - w v * v .
B0 -
=13
=
g 60
25
a0
20 -
o
o3 13 23 R a7= 270 372 s7HE 71 E

Fig. 67. BA8= slo] oA2=BVP-1DS] aF W3} 1)z
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20) AT L AR &3 =4

1 g gste] AuA &3k A wFFA

7t A

3=
olN

>
ofr
>
o

5 3y
B Ao AF&3F Human dermal papilla cellshDPCs)E= ShA| EFo-8 o) A HoF

Hkol 10% Fetal Bovine Serum(FBS)¥ 1% penicillin/streptomycing $F-#3%F Dulbecco’ s
Modified Eagle Medium(DMEM)-S wjek} o 2 &ho] wjk7)(37C, 5% COpoll A ujj kst
Atk Ao AT AAETFS HFLFHIANA AFH AS AHESAT

FFAZE 96-well plateo] 1 x 10 cel/ml2 #BF3FaL 16417 F¢F wjokate] Al
HASAZ s AASF 7EF HdEE 204K 5 A skt WST reagentE
A glg & 450 nmolA FFEE Z43Fe] control of % HIZ HX F2 a3& vl

ST

B2
=
=

1000 ng/mlZ A d wellZ} Wi YPEE sE=HEZ X3 wello] FA55 10 ng/ml<
2ol A3 A AAEZ 100 ng/mle o] A3 Ho] o] FAHIHEE 3o A
2 &23E gelstqrt.

3z =2

olN
t‘,‘[}{l

Ll

o2y g uF

ey

AL 9 MFAR] AT AE F2 T

= hDPCsol AA|%H=S 10 ng/mlF-H 32 Ho 1000 ng/ml7kA] A8 23, of
7o) ws) o 23% ool ME F4 E}E Jehdon AuEEHE dET
gl 35.7%2 $5@ AT 24 &7 Jee SHAFATHFg. 69).

140

120

100

80

60

% of control

40
20

0
Control 10 30 100 300 1000

Bee venom (ng/ml)

Fig. 68. AAEFFA 2N AA &5 Az 4 a3
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= AR BAHE GRIE7 dA iFAERE AHEE HIEW] ‘3—1 71EF A& 10 ng/ml
100 ng/ml, 1000 ng/ml& = &te] Z+zte] NE =2 3}
vitamin B;, BEEIAFZ<4, vitamin B, HI LB, g4F, AEwl a4, SMOﬂfﬂ of
10~15%°] M=x B4 '35 bt =3 4
oA 1FE< 1000 ng/mls AYPS of AME F2 &x7t 2
=5 AT F AATHEFig. 69).

E”HMZE  vitee HIQE G4 viec MEOOHE  MEOFE Msm

&5 vitBl vitB2 H

120

100

80

60

% of control

40

20

10 100 1000
Concentration (ng/ml)

1>
ko
:Jd

Fig. 69 QA2 HFFAHZA vigdEe Al =

(2) BAT=3 oA FLEY Az S T3 < 8 A=A ax gl
(7b) Vitamin B,
= AAE=3 vitamin By 10 ng/mlg 27 A S o], thEa tiH] 103.5%, 92.2%2]
A 2 a5 Kl o vls F ARE 7 AHEds dole 113.6%%E AUA
a37F e okFig. 70).
BE5 g©vitsl BSS 10ng/mi+VitBl BSS 100ng/ml+ Vit B1
120 7
100 4
BO A

60 +

% of control

40 +

20 A+

o 4

10 100 1000

Concentration (ng/mil)

Fig. 70. A A8} vitamin Byoll &gt Alx F2] &3
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(1b) Vitamin Bg

= AAE=3 vitamin Bs 10 ng/mle 27 A2sle W, thxa thHl 103.5%, 106.4%
of Al 4 'E3E E d H& F ARE A A ES dols 115.8%=2 Al
Uz ayrt vebgth A 8% 10 ng/ml} vitamin Bs 100 ng/ml& o] &3}
S "oz &Y AHg Al 103.5%, 105.9%2] AE F24 E3E Rols Ao s
112.0%2 AU Z37} ek ohFig. 7D

BES @EYVitBs BES 10ng/ml+VitBs BES 100ngml+ Vit BE

120

100 -

80 -

60 4

% of control

40 -

20 4

10 100 1000
Concentration (ng/fml}

Fig. 71. A A 5= vitamin Bgoll &3 M F2] a3

(th) Vitamin By

» AAEE=3 vitamin B; 10 ng/mlS Z+7) Ms&% u), iz ¥ 103.5%, 93.7%<]
Az 2 &35 B b v8) 7 ARE 3 Agds deles 1141%E AU XA
a7 bt AAE= 10 ng/ml3} vitamin B; 100 ng/ml& #Zo] AHg S
o= T AHgl A] 103.5%, 101.4%°] MxE F2 E3E Hol= Ao vl 113.0%
2 AYA &37F Yvelgd. AAES 10 ng/mlz} vitamin B; 1000 ng/mle 7o)
AP Pol= 9 A7 A 1035%, 103.1%] AT 24 E3ES B9l © b3
109.7%2 A X F24 3471 FFstdss AT + AATHFG. 72).

BmES @EVtB7 EES 10ng/mi+VvitB7 BES 100ng/ml+ Vit BY
120
100 -
80 -
60 -

40

% of control

20 +

10 100 1000
Concentration (ng/ml}

Fig. 72. A 8=} vitamin B;oll 9|3k AlE 2] &3
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(2h Vitamin C
» A E=2 vitamin C 10 ng/mle& 727t M3l =, = ¥ 103.5%, 90.8%<
Ax Z2 &35 B3 f v8)] F ASE 34 AgdS dols 112.9%2 AYXA]
37} el AAES 10 ng/ml3} vitamin C 100 ng/mlS o] X832 ujol
T ad AHg A 103.5%, 89.3%2 AE 4 AFRE Hol= Zo HE 109.8%=
Az F24 &7t Asstd o, ZA55 10 ng/ml#} vitamin C 1000 ng/ml< %
o] A< wolx @Y ARt FFaHArt BYTHFg. 73).
BES @EVEC BES 0ng/mi+Vvitc BES 100ng/ml+ VitC
120

100 -+

N

BO ~

60 ~

% of control

40

20 4

o -
10 100 1000
Concentration (ng/ml}

Fig. 73. AA®-=% vitamin Coll 9|3+ M= =2 a3}

(") MSM (Methylsulfonylmethane)

= BAE-=7 MSM 10 ng/ml& 27 AEsls o, = thHl 103.5%, 97.3%°] A=
2 895 2l f v F ARE 3 AHYIAS Wl 1148%= AYA &3
7} Yebgth AAES 10 ng/mlzk MSM 100 ng/mle Zo] AP e wo= &Y
g Al 103.5%, 102.8%2 AE F24 &3S Holx Ao HIg 1125%%2 A=A
a7 YeEsokFig. 74).

BES EMSM BEES 10ng/ml+ Msm B FF 100ng/ml+ MSM
120 A
100 -

BO -

60 -

40

% of control

20 A

o 4

Concentration (ng/ml}

Fig. 74. A &= MSMell &3t A= F2] a3
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A¥-= 10 ng/ml¥} vitamin By, Bs, B;,, C Z18]a2 MSME o] g
) Az S a9 gd AT 2o ZUHES Aoy I ol vwmE

i
o
ih3
A
ol

E37) 7r43F o] Folx gt} Vitamin By} 2Fsloldd o]l M 224 F3= B H A
oy

- 159 -



@D BAE= - A+

1. Purified Bee Venom®] Sprague-Dawley BT Z o] &3 ©3] Ay Fo] S

2

7153 Ee] Y8R @A Zule] o€ 9] Purified Bee Venom< Sprague-Dawley #
T &3] AnFEAIHES w YElvde 548 gotir] fste sty

5 2 Uy

A Fo =ZAAHe] g OECD(Organization for Economic Cooperation and
Development) 7Fe]ZeplWol Al A A= AFHLI(Q200~300 & #5795
Sprague-Dawley HE F3& 858, 4H 2 1078 & AlFol ol &stAth AL +
9 10 whel(A 7 5 meDE B AlFo] MRHES Tae] Bujsich
Purified Bee Venom Fof &g 7oA &3¢ 1 mg/man(=0.017 mg/kg)e] <k 600 o
dfgst= 10 mglkge AEFOo= st o2 FH 28 5, 2.5 mg/kge] 8FoE A
Aotgom R4 trTdt BIFFALFTS oA A4APAR ANE
o2 FoAFS 5 mL/kge 2 SISt

04““% o AP FEHMFEE FTASE AXE AH 10% ©]/HF 7X9 cm)S A =gk

FEaol Yo H]7}E4(Tegadermm)°ﬂ B2y HExgE AZF 5x7 cm)ell FAAFER

2 TOEl‘?ﬂ%Wl S T EXF F AR @ oo RASt. 1 9o &
(Cobam= =& AAE ot HER A=rl &3] DHAHEE . oF 24 A3t
TFAETE HA AZE o] &sto HolFAUnh
As dEste Bz Bl
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A% g 1@

D AgEEs BEEHA FskthTable 36).

Table 36. Mortalities

No. Days after dose
Groups Dead/
(mg/kI;) No. |1 2 3 4 5 6 7 g J%|ALD" Vane
Dosed 5
Male
G1 () 0/5 0O 0 0000 0 0 O
G2 (2.5) 0/5 0O 0 0000 0 0 O
G3 (5 0/5 O 00000 0 0 O
G4 (10) 0/5 O 00000 0 0 O 10 > mg/kg
Female
G1 0) 0/5 O 0 0O 0o0o0 0 O0 O
G2 (2.5) 0/5 O 00000 0 0 O
G3 B 0/5 O 0 0000 0 0 O
G4 (10) 0/5 0O 0 0000 0 0 O 10 > mg/kg

¥ ALD: Approximate Lethal Dose

N

(@) e BF A3, Aol T ol BEHA FUTH
Q) AT} FF A3, Adedo o & BEHA FUtHTable 37).

Table 37. Body weights

Groups (mg/kg)
Gl (0 G2 (2.5) G3 (5) G4 (10)
Male 101.42+14.22 95.33+11.54 108.15+6.13  97.93+11.44
Female 15.32+8.49 22.34+£10.07 15.45+16.74 25.16£8.75

Gain?

¥ 9BF A 3 A F - B gY AF (mean + SD.)

w2 Ay, &5 29| siugA(crust formation)o] A=

o, ¥4 A FxE F3Fe fd 55 JAE Ao o} %%Qibd

2 Fst3itHTable 38).
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Table 38. Necropsy findings

Organs Findings Groups (mefkg)

Gl (O G2@5 G306 G430
Male

No gross findings 4 5 3

Neck Partial crust formation 1 0 0 1

Admn;li?;ratlon Partial crust formation 0 1 0 1
Female

No gross findings ‘ 5 5 B! S

olate] A=z Kol AFEZA Purified Bee VenomS Sprague-Dawley #Zoj

mg/kg olste] §Fow @3 Ay Fo] e W A

o,

7M2ke] XAl Approximate Lethal Dose, ALD)-

Aoz Bt
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2. Purified Bee Venome| HartleyAl 71Y¥-& o] &3+ 132724 A9 _Buehler

7}.

A
A

Purified Bee Venom< 3 o] oAl thgh o RA2AE S H7behr] ko] 7]

Yolg ol st ARPEs

AR R g

HartleyAl 71U¥ $7& 9 5vigly Hi A Fo] Hlst=s 729 Ealstda o
HIAE Al AIEER AH100% FE)AA I FEAF0] #ZEA grol 72 gl ofr] 9

AFEE 100%= HAAATE AlPde AFEAEAES dlof oAz, S4U=
A(BFFAELS), A =EA(1-Chloro-2,4-Dinitrobenzene; DNCB), <At &3
FYPA <l 80 % ethanol in D.W (2 Al AH&) acetone (oF7] Al AR&)o] AFE-E Y
AdTe 742 Table 39<F 2t}

£ o o 4

Table 39. A&+ T4

== E oo E o] 2%
RN %E Er;l?/itg 22 |Toq O(giﬂ
ol M 5 1-5 0.5 0 Negative Control
100
G2 M 10 6-15 0.5 100 Negative Control
100
G3 M 5 16-20 0.5 0.1 0.1
Gl SAHET(EdFAET), G2: Ad=4d FoT, G3: ¢34tz (DNCB)
Fol Py A3 ofr|2 U A Eofstdnh S 95 AP 1Y Aol A=
ZE5E 10 X 10 cm F9E AR 08 FARY oMol AR sk 2Rl
NEEH, FANzED 2 SAUxEZS 247 20 x 3.0 cm/0.5 mLZ ¢F 6 A|Zt
Bk AE G Az=Sel HMES PolFm, 1 9o SRR £F AAES To} H
HE SRS oF 6 A & 7 24E& AAS L JRdte EES EAFAETE HA
AZE o] g3he] FolFUL AL F 1 3% 3 77k 3 8 AT HFE FF 2
F % 9= 28Rz o] 1Y Aol ARF O Foigd odd AR ATt
sANET 2 AREE FATE 3500 7 2 &Y, FAHERTES 50 1 7149
o7 RHE A3 H, SAHAUET 9 AFEE FATY A dFESde SHUNEE
4, sFelle AdEdS, Fduxse] BF FHddxzeEds 20 x 3.0 cm, 05
mijsite® HEE Azl H/IES PojFa, 1 9o BHBUE BE AAS o}

oF 6 A7t Tt HHHE A o)X AA T F 21 AH ] AR 3G}



7}71%&-& Table 403} Zt}.

Table 40. 3

o

3

RY2

Sk

7]—0

o

5]

O

=

3 BPE

Gl

il
w

M
fuzel

X

==
s

oo

Gl

771

]

38

3 222

ZHE%”

i
Th

s

Il
[l

0-8
9-28
29-64
65-80
81-100

TR

ZFo] #FEo 100% FAE=E
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D L) = (
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D AF=4dl ¢
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Table 41. Evaluation of skin reaction

24 hr after challenge 48 hr after challenge
Negative | Test article | Negative | Test article
control (100%) control (100%)
Groups Animal ID Grade? Grade
1 0 0 0 0
Gl 2 0 0 0 0
(Negative 3 0 0 0 0
control) 4 0 0 0 0
5 0 0 0 0
Sensitization rate” (%) 0 0 0 0
6 0 0 0 0
7 0 0 0 0
8 0 0 0 0
9 0 0 0 0
G2 10 0 0 0 0
(Test article) 11 0 0 0 0
12 0 0 0 0
13 0 0 0 0
14 0 0 0 0
15 0 0 0 0
Sensitization rate (%) 0 0 0 0
16 3 2
17 3 2
G3 18 3 2
(Positive 19 3 9
control)
20 3 2
Sensitization rate (%) 100 100

¥ Grades are follows: 0: no visible change, 1: discrete or patchy erythema, 2: moderate and
confluent erythema, 3: intense erythema and swelling

Y Sensitization rate (%) = (No. of animals with sign / No. of animals examined) x 100

» O]9 Ay=E Hol B AY =3 StolA AP EZ Purified Bee Venome] 3 F-7H=k

£2 100% E5oA ujeokd (I 3oz BAsY T
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3. Purified Bee Venom<e] New Zealand WhiteAd] E7] & o] &3 o B A=A &

7}_ EZ—]
» Purified Bee Venom< &3+ o] ofAdlxo] o3t dRA= wr2S Hrisr] ¢k
E715 o] &3t AT

o As g gy
» ¥ New Zealand WhiteAdl =3 E7] 5 AR QS o 359 o]ido] gle 67
g5 AA3I] Aol o] gttt AFEA HE 24 A ol E7|9] wjR I Fo
BATE YA FEE ARSAT AR 9 aie FeE o] FE AFREE A8
fgow & HxTYgo= 1, A& 78I txT8o AP R = Z3
AR AZ g ez EIFEE FESIY, AZWFEIPIA R 2 Niet Fo)R
MAES AR FASYHFig. 75).

- AR EaE EEY AuNE E4FA GES 9 UA gt AR 9y
2 AHA BEUD AeuNons EAT AETE 9ol 25 cm x 25 cm/0.5 mL
2 Az AUBAGALE o] a2 Hgste] MFel FHAAL. APEL

]

BA

o ol AFAel Gl AFAe] e B & Ho|ZE golFr,

= Ag 24 A7 A =
2 7hA Reldh /\lfé
DA BX F R F
gukw) gy 9 R
FHOF, BEE M FHL

¥ 717]1&(Table 42)° whe} 2 Hste] 7] 1A
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Table 42. 3

gl

(BT Ao @), e Pz 7}

o
MU _io
~E
oF <F

zel

umo
No
-

s
==

olo

Gl

39

T
T
oy

ofy

o+
M

O

BEo HZF(SF 1 mm

oF 24 AZFE 72 AZE W ¥

5
T

w.9) Wel7hx g

sto] AWEY A g

¢

Ag #F(1 mmeo]

S HD

o
‘Wmo

o

B4 HelA

3 $E

S tHTable 43). ol Ad=de] A=42 1 A AFAFAF o= Al

s

3t %

9

<
=

i

Table 43. 12} I H-A= X4

13 9 2A4T A5

A2
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0.6-2.0
2.1-5.0
5.1-8.0

0.0-0.5

@ PLL (Primary Irritation Index: Y22, MAE 3



) g-5.9] ol A

Table 44. Clinical signs

Animal ID Signs Observed on
Normal Day 0, 2-3

1 Erythema Day 1
Edema Day 1

Normal Day 0, 2-3

2 Erythema Day 1
Edema Day 1

3 Normal Day 0-3
Normal Day 0, 2-3

4 Erythema Day 1
Edema Day 1

Normal Day 0, 2-3

5 Erythema Day 1
Edema Day 1

6 Normal Day 0, 2-3
Erythema Day 1

* The day of administration was designated as Day 0

@) A=l o3 AFTHSE BEHA St

-

FEo] 4 ¥ BEEHAH. 72 ARl = obFd HIl: #EHA FskH. o] H
=z
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Table 45. Evaluation of irritation

Control site

Erythema & Eschar B
Response . Edema
formations®
Site Intact Abraded Intact Abraded
Animal
D 24 hr 72 hr |24 hr 72 hr | 24 hr 72 hr | 24 hr 72 hr
1 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0
Mean 0 0 0 0 0 0 0 0
Sum 0
P.ILY 0
Test article site
Erythema & Eschar
Response , Edema
formations
Site Intact Abraded Intact Abraded
Animal
D 24 hr 72 hr |24 hr 72 hr |24 hr 72 hr | 24 hr | 72 hr
1 0 0 2 0 0 0 1 0
2 1 0 2 0 0 0 1 0
3 0 0 0 0 0 0 0 0
4 0 0 2 0 0 0 1 0
5 0 0 3 0 0 0 1 0
6 0 0 1 0 0 0 0 0
Total 1 0 10 0 0 0 4 0
Mean 0.17 0 1.7 0 0 0 0.7 0
Sum 2.57
P.IL 0.6

¥ Erythema & Eschar formations_Grades are follows:

0: no erythema, 1: very slight erythema (barely perceptible), 2: well-defined
erythema, 3: moderate to severe erythema, 4: severe erythema (beef redness)
to eschar formations (preventing grading of erythema)

Y Edema_Grades are follows: 0: no edema, 1: very slight edema (barely

perceptible), 2: slight edema (edges of area well defined by definite raising),

- 169 -



3: moderate edema (raised approximately 1 mm), 4: sever edema (raised
more than 1 mm and extending beyond the area of exposure)

© P.LI (Primary Irritation Index): sum/4

» olAte] AdE Hol, EH Az o3 AlFEZ Purified Bee Venom<e New

CEXe
Zealand WhiteA] E7]1& ©]&3 AFASAE 23, o A54 242 Frlstidoh

4. Purified Bee Venome] New Zealand WhiteAd] E7| S o] &3 A A=A 3

7} &3

» Purified Bee Venom-& &3k o] oAl 2o thdlt ¢k wat= w28 Hr)str] 93

o E7|E o83t Adsiitt

o As g gy
» New Zealand WhiteAd] 4 E7|E H AFo] vlst=E 529 &9t A3
E4 A& 24 AT Ao v FAAE AASt Zurel &o] gl FES AMSSE
Fom, ANFEAHAES o AA2)S 1 3 H&3 F 3uj(AekH)E 20 - 30

z 5 Ay FAY oF 50 mLZ 1 23F Alke R a, 6rle(m Akt E IUE

ATH ZFe] B S IFEREYH BAA AU E HHI 7|FE At AR E

o S =

25 0.1 mLy A&l ar, deiekde oF 1 23 A= gt ¢
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Table 46. <+

3

=) X 2

==

X0

Nlo

T

Ha22u 02 ©
1/4 ©]% 1/2 w| vk
1/2 ©]% 3/4 w|wk
34 °]& 1 7HA

S

1/4 ©]

,_mo mmn S [aN] (e N N <f [aN] on
o
) o o
fw z.wo ﬂo ﬁT.E
® B o Mo B
o)) _W_ o T oy oy
J;U )
= = X oo
o | AN a U -
N el N O X
o T L ox
& qa T w_ﬁ -
~ ,mMo i | ﬂﬂ. MM X0 ﬂ_. Ww
<0 o =T ojp iz — Bie
RO kb o8 o K m r IE
o B xogE 30 Mm I
T BEK o o T o o BT
B EK TE il o) KR a4 R
R B Mo »
mmm el W - il
i
H A

(27 + ABRE + o)

M-
;00
X

o

F th=1=80

__0__._

W
ol

- 171 -




3
7 2a) = = A
) %
. A} 0
- AT FE A, FY T 4% 29
] FE5E9 Yol 5 F R )
A A Uehta ExE we) s wheHED
FIR) )
e "o g3 whg glom, FEHI R )
g g 1 2o Fde) YR FL AW
HEEA] X 5 H ) %]=10

S FFHHeY SFdd WmE A #EAo AAE FHALOL, The Individual
Index of Ocular Irritation)] & wvleglFE Ui H#a9l MILOIMean Index of
Ocular Irritation)e} #2717+ F YveEbd MIOLS FHuhzkel LA.OL(The Index of
Acute Ocular Irritation)E 38t H7lstdth AdEde A ASAHEE ofg 9
Zl#e] wet 3 BAE #ASAT. 1 GA: AF=d A2 F 3 72 AIZH Wl e

U LAOL#S #dsta LAOL+5 A el 23H= JFfge Hole MAZ A

al
A FES 40% olde] HeA Glstdth 2 @A 1 @A B4 wat A g
vt o = Table 479 7]l wet 1 2 St 9AS F59<5 Aok SBA7 4 &
w9 AA#YE BF 52 s AYAn 3 GAFHZTAEAE): 1 A HHYAS s5E
He o = Table 489 7|&ol wet HF HHIAS 55 FAHSIAT
Table 47. b =A= 2 @A 34 71E
12} GRS S5 714
F-2+=-E-(Nonirritating, N) 0-0.5
A A A F2=E(Practically nonirritating, PN) 0.5-2.5
#H 2 A=-EMinimally irritating, M) 2.5-15
oF A=E(Mildly irritating, M») 15-25
%55 A=EModerately irritating, Ms) 25-50
7= A=E(Severely irritating, S) 50-80
F= A=E(Extremely irritating, E) 80-100
7 A=-=(Maximally irritating, Mx) 100-110
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Table

NS
(o]
2
o)
=}
Y
Y
w
(A
2l
el
o
N
[N

1A Qe 58 B4 27
S 147 MLOL =0
TAFEN 72 194 MLOL > 0
22 194 MLOL = 0
Al & Z—_]l DX a2 = § PN -
dRH FAFECN) 195 MLOL > 0
] 22 294 MLOL = 0
A AZEM
A& AFEM) 72 2244 MLOL > 0
72 394 MLOL = 0
[e] yd A = § M
‘—]: }‘_WE( 2) 1%} O]RH MIOI>0
1) #= 794 MIOL < 20
Q) F& 744 1LOL < 104 A< 60%)
== 110L > 30 o]A4el AT Q= Ao
e A2EM
e 5 =My D) B3 79 MLOL S 20
@ #= 74 1101 > 10842 60%)

E= LLOI > 30 o3 MAZE A= A5

(D #Z 744 MLOL =< 40
(2 TF 794 1101 < 30(&aA<9 60%)
== LLOL > 60 o]4d MA7F = A%

=7t A=2E(S)
TAE A 1) B2 795 MLOL > 40

Q) A= 7454 L1LO.I > 30 A< 60%)
= LLOI > 60 o]/4el AA7F = 4%

(D #Z 744 MLOIL < 80
(2) #Z 744 LLOL < 60( A< 60%)
£ LLOL > 1000174 A7 /e 45

(D & 744 MLOL > 80
(2) Hzk 7dA LLOT > 60(A A2 60%)
+ LLOI > 100 o)<l /WA &= 25

(D #Z 744 MLOL < 80
(2) I 744 LLOL =< 60(AA2] 60%)

& A==M) (D #F 794 MLOL > 80

(2) #Z 744 LLO.I > 60 A <] 60%)
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o A3 9wz

(1) Day 0ol wlA|Qttoll A A=p &3} H ko] 2 A tH(Table 49).

Table 49. Clinical signs

Animal _

Groups D Signs Observed on
Gl 1 Normal Day 0-7
. 2 Normal Day 0-7
(Eye washing) 3 Normal Day 0-7
Hypermic conjunctiva Day 0
4 Eyelid closure Day 0
Normal Day 1-7
Hypermic conjunctiva Day 0
5 Eyelid closure Day 0
Normal Day 1-7
Hypermic conjunctiva Day 0
G2 6 Eyelid closure Day 0
Normal Day 1-7

(No eye : e
) Hypermic conjunctiva Day 0
washing) 7 Eyelid closure Day 0
Normal Day 1-7
Hypermic conjunctiva Day 0
8 Eyelid closure Day 0
Normal Day 1-7
Hypermic conjunctiva Day 0
9 Eyelid closure Day 0
Normal Day 1-7

The day of administration was designated as Day 0

2 NFEH & AFHste BFHA &k

Q) ANF=d AHE F g BF An, FAAT wARkrolA ZAute] A H ko]
AT o] & AT B AFAGA o] B T Sske= 1,2, 3,4 2 7
A ¢k ¥hE HHL, BF 0 o]tk wEkA, 54 A=A4 LAOL(The Index of

Acute Ocular Irritation)= Ak 2 wj A QkE 25 0 o] A tHTable 50).
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Table 50. Score of ocular irritation in rabbits

o)) coococococoo o cocoococo cocooo oo olo o
| ® coococococoo o coococo cocooo oo olo o
5
A
m o~ coococococoo o coococo cocooo o o olo o
o cooc o oo
)
© coocococococo o cocococo cocooo o o olo o
o
Z,
Nr
[aN]
Ol o coococococoo o cocoococo cocoo oo olo o
< coococococo o o coocoo cocoo oo olo o
~
mc o coocococococo o cocoococo cocooo oo olo o
=
wn
©
Z| «~ coocococococo o cocococo cocoo oo olo o coocoolo
o
>
g
@ — coococococoo o coococo cocooo oo olo o
SDy o~
oS
5| E
—_ ~
< < =4 a o 5
= = D =
=4 SRR 2 ‘B S
= &) 3 2 9
3 (ORI 5
S g a 5 S L
o o © [5) m O N
@) Houy —_ o' ®) % = <, o
A o @) — — —
R ) O @)
- p— . e i
= (D) — : <
o — = —
3 £
s S
—
o =
O <)
3
(©)

AxBx5+(Cx5+2D0+E+PF

Mean Index of Ocular Irritation = LLO.L./animal No.

@ 11.0.L: The Individual Index of Ocular Irritation

» M.IO.L:
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9 LA.O.L: The Index of Acute Ocular Irritation

» o)Ate] AxE Hol B AY A Flox] A]FEZ Purified Bee Venomel New

=
Zealand WhiteAl =3 E71& ©] &3 AdHHASAYE 23, FASEE H7HE AT
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(22) A &= 8ol lz=e] AdH7L

1 AARE Fo] odalze] AT AT A
(DSA-HSPIT001(32)-16051/2, =218 AF Hulx 2, 2016)

7]_. E)H

. Xéxﬂ% ol JNAE HFo] CEHL A Lolut ANFEAFHL ] 919
F o) FEZ A A (MFDS)Y, w3} AEF Q(PCPC) Jbolegtel 9 gnpxE 3 H3}d)
ATa BEAY AHAGOP whet AT AP FASATH

1/]_. ZH—JE—'— ol }:ﬂ—\ﬁ
D NFEA: AAB= dlo] of4dl2(Bee venom(melittin) 0.05%)
(2) AA T F LxpA=AF (48 h Single Patch Test)
b A@ oA
= PR AA7E F AU BFEEE 18 - 6049 FAE = o4 3098 o)
< ddeE HAASAT. Z47te] AAAELS AFAHR Aged mEge AW Y
Aol A& stor, AR d 1fF HEE Fosth
b A gdHr
O NE Y= 70% ethanolzZ A H 3 5 A=xsYTh
@ AN&d =2 16 wE filter paperol HspAIZl & AR & FHol el
micropore tapeo 2 TAAA whEH HEZ s
@ HEE 48 N sk, HEE AAT
AlBEaL 30 &, 24 AIZE Fof] ZF A F9
(th #3871+

= ¥ ®-3-2 Frosch & Kligman & ¥k 3 Table 519 7)&o)| wel Hrietyd

S o= skin marker2 Ald H9

B9

Ll
=4

o
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Table 51. Clinical standard photographs of visual assessment for human patch test

Slight erythema,
either spotty or diffuse

Moderate uniform erythema

Intense erythema with edema

Intense erythema with edema &
vesicle

(=) A= AL 3
» 48 AT 9 72 AZEe] B WEEE ol A& o] &ste] AAtsiRow, 72+ &
Aol 3k HF WS EE Table 529 7% wel 1 A#AE BAHFAC

o

Y (Grade x No. of Responders) _
Response = . . - x 100x 1/2
4 (Maximum grade) x n (Total Subjects)
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Table 52. Human primary irritation index for cosmetic products

Range of Response Criteria
0.00 = R < 0.87 Slight
0.87 < R <242 Mild
242 < R< 344 Moderate
344 < R Severe

o. 23 9 uz
D AP oA
= F 30"l & AFe d A Foeia APdAES B A8 4183 + 3.
Ao, Ha APZ A= S04, HA dFA= BAAT. APdAEe] AR 5

AFo] os) zAE e, I AdE tS3} ZiTable 53).

o,

rlo

Table 53. Skin characteristics of subjects (n=30)

(o]
w

Item Classification Frequency(n) Percentage(%)
Dry skin(A4d) 13 43.33
Skin Type Normal skin(Z43) 7 23.33
(3] 2ghe)) Oily skin(#] ) 0 0.00
Dry to oily skin(z1=]4) 10 33.33
Problem skin(ZA14)) 0 0.00
Irritability Yes 0 0.00
= 24) No 30 100.00
Stinging Yes 0 0.00
(W7h= Z<+4) No 30 100.00
Side effects Yes 0 0.00
by cosmetics
(BFF5F2E3  No 30 100.00
)
Food aller
(841 et 0 0.00
Metal aller
Allergy” (4 kel ) 3 1000
(&=1A) Photoallergy(% <& A)) 0 0.00
Extra allergy
CEREE) 0 0.0
No 27 90.00
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Acne(HE=%8) 0 0.00
o Atopy(e}E 1)) 0 0.00
(5;11 dlée;f)es Hair loss(g 1) 0 0.00
B Extra skin diseases 0 0.00
(Z1et 7 dgh '
No 30 100.00
Tight feeling Yes 0 0.00
(F7l+= =7) No 30 100.00
Taking korean herbal 0 0.00
medicines(3-<F &) '
Taking Taking nutrients 1 3233
supplements (FdA 548) '
(AR =2 F Taking extra 0 0.00
2Q f3 supplements(7] €} &) '
No 29 96.67
No 30 100.00
Smoking Less than 10 pieces 0 0.00
(FD ) (10742 )
More than 10 pieces
ERES 0 000
Within 1 week before
menstruation 6 20.00
e A 15 olu)
During menstruation
8 26.67
Menstrual cycle W 3)
(G )] Within 1 week after
menstruation 8 26.67
(g = 15 o)
The others(Z1Eh 8 26.67

D Fa FeA] SGE WPAE AGAT] JFS MAA 2 HOE BUIA
2 2%

- AT QAT AF AT, B AGAENA 28] WPAT} 1+ EE 3+ grade
o] TR BT
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Table 54. Results of human skin primary irritation test (n=30)

Test No. of 48hr 72hr Reaction Grade
material responder 1+ 2+ 3+ 4+ 1+ 2+ 3+ 4+ 48h 72h Mean
A A 8=

S0 o 4l 2 1 2 0.8 5.0 2.9
Negative 0 . .~ 2 00 00 00
control

oy

- ol AelM, B AGAFL AT ARAT ZWeIA FAT PF
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o

2. AARE do] o] WF BR 24 dstET PP
(DPE-HHGIT010(1)-16011, =213 AF ¢utZ2 =2, 2017)
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LF1 | LF2 | MOF1 | MOV1 | MIF1 | M1V1 | M2F1 | M3V3 | COF1 | C2F2

(W) t=s
@O &4 12, 944 9
@ BASP &+ (%)

MOF | MIF | MIF | M1V | M1V M2F | C2F | C2F | C2F
LF1 M2 C3

1 1 2 1 2 1 1 2 3
1 3 6 1 1 1 2 1 1 1 1 2

- TR RAS 229 BY4 GRE 98 FAY 43S BN A%, 99 2
AF e A AR 2% 5 BN T 27 FF Hol7t fglom, o T
9 %o EHHOZ © AYL ofulFrHTable. 55)

Table 55. Homogeneity of baseline value of evaluation parameters

between test and control groups

Item Test group Control group p-value
Age 42.10£8.12 42.95+8.56 0.741
Total hair counts 147.10+£17.85 143.33+21.55 0.541

Data are expressed as mean=+S.D. (n=42)

(3 YA E o] &3 B FE StE 7 74
= SAETE 24 A, AlF AR A RlaA 2T AlF ARS 245§ A[ROA

FrolstAl AHAAEJI(p <0.05), BE AFANA 3 Foak= gl e Table 56, 57,

- 183 -



Table 56. Descriptive statistical analysis of visual assessment

Group Week N Mean? SD p-value”
Before 21 0.00 0.00 -
W 21 -0.05 0.22 0.329
Test
16W 21 0.00 0.00 -
24W 21 0.19 0.43 0.057
Before 21 0.00 0.00 -
8W 21 0.05 0.22 0.329
Control
16W 21 0.05 0.22 0.329
24W 21 0.26 0.41 0.008

¥ Increment of mean value represents improvement of hair condition on vertex
and hairline

Y Significantly different at p <0.05 compared with before treatment

Table 57. Statistical analysis of visual assessment between test and control groups

Group Week p-value
8W 0.162
Test vs. Control 16W 0.329
24W 0.634
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Test group (#22) Control group (#17)

Week
Vertex Hairline Vertex Hairline

Before

- AR W 5 BN AR, AF S AT WELA S UF F A
=i 57} Ehee A% 2

o
%Aq(}?iq(Table 58) :\I_LZ_]_' H]jﬂ/\] p—\/alue.‘i

Table 58. Descriptive statistical analysis of total hair count between test and control groups

Group Week N  Mean®(n/cm?) SD p-value Increment (%)

Test Before 21 147.10 17.85 - -
€es
24W 21 147.71 18.41 0.406 0.424
Before 21 143.33 21.55 - -
Control
24W 21 142.29 22.01 0.283 0.73v

¥ Increment of mean value represents improvement of hair counts (A)
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= APTo] dxTol ¥E) EE #FEolAM 72

Fig. 78, 79).

ol

L
[}

o2l

A &37b §lgichTable 59,

Table 59. Results of positive answers in self-questionnaires for efficacy

Test group (n=21)  Control group (n=21)

Item Week Mean D Mean D p-value
gr 5o A 8W 3.33 0.48 3.38 0.59 0.447
(Improvement of 16W 3.33 0.80 3.48 0.68 0.623
depilation areas) 24W 3.52 0.51 3.38 0.59 0.536
gt 2 ¢ A 8W 3.10 0.70 3.33 0.73 0.553
(Decrease of hair  16W 3.38 0.74 3.43 0.81 0.454
loss) 24W 3.52 0.51 3.48 0.60 0.591
2SS 8W 3.19 0.68 3.33 0.48 0.282
=7t 16W 3.33 0.73 3.52 0.51 0.195

(Increase of hair
24W 3.43 0.51 3.29 0.56 0.525

growth rate)

2 EESA 8W 3.29 0.90 3.29 0.56 0.235
(Improvement of  16W 3.19 0.93 3.43 0.60 0.316
hair health) 24W 3.67 0.66 3.24 0.54 0.079
Al 2k A 8W 3.33 0.48 3.43 0.51 0.751
(Improvement of 16W 3.19 0.75 3.48 0.68 0.265
vertex hair) 24W 3.33 0.58 3.38 0.59 0.950
ojm} g2l 7fA 8W 3.14 0.48 3.33 0.48 0.377
(Improvement of 16W 3.14 0.85 3.24 0.70 0.154
forehead line) 24W 3.29 0.78 3.14 0.57 0.370
w mET 8W 2.95 0.92 3.24 0.44 0.013%
(Hair satisfaction) 16W 3.19 0.98 3.57 0.60 0.288
24W 3.38 0.80 3.24 0.70 0.441

% Significantly different at p < 0.05 compared with control group
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Negative Positive

5 (Scale)
Improvement of depilation areas
Decreas e of hair loss
Increas e of hair growth rate
u8W
Improvement of hair health B
= 24W

Improvement of vertex hair

Improvement of forehead line

Hair satisfaction

Fig. 78. Sensorial profile of the products for efficacy in test group (mean=+SD)

Negative Positive
1 2 3 4 3 (Scale)

Improvement of depilation areas

Decrease of hair loss

Increas e of hair growth rate
8w

=16W
= 24W

Improvement of hair health

Improvement of vertex hair

Improvement of forehead line

Hair satisfaction

Fig. 79. Sensorial profile of the products for efficacy in control group (mean=+SD)
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Sensorial profile for usability (Scale)
[}

Scent

Color

Usability

Satis faction

E Test

® Control

Fig. 80. Sensorial profile of the products for usability (mean=+SD)
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®) etxg B}
= 2 APV B A7 A 1HH38, dixm)e] 16572 Al AF ARE 4719 St
A7t s gt o A@ae] oA wet AFEE FTHsiAth. FA
Z Ay A T iAol J@AY AUt AYA R Sopgtoy, AEAF
Hof JAApB|A= FlstA] Xttt o] BE PR A o] S AEE
A g sktH(Table 60).
Table 60. Adverse reactions
Z’3H(Symptom) 8W 16W 24W

7} &(Itching) 0 0 0

A 250] o}&F(Prickling) 0 0 0

ZoA A= ﬂ%ﬂa‘u(Bgrni.ng) 0 0 0

(Subiective irritation) w71 & (Stinging) 0 0 0

ubjective trrtation i w SH(Stiffness) 0 0 0

Z71(Tightening) 0 0 0

7] EHetc.) 0 0 0

ZdHErythema) 0 0 0

ABA A= F-Z(Edema) 0 0 0

(Obiective irritation) Q1A (Scale) 0 0 0

jective irritation = (Papule) 0 0 0

7] EHetc.) 0 0 0

7| et ATt 0 1(#38) 0

% o] AHS A9 <=(Total number of subjects) 0 1 0
w B OAFAEFS] BAEE dlo] oAl 2o thste JERANAL BEEFS VX Y E
oo U] Sk 2 dA 2 5 griek A9, AF ANS 245§

= 2 k
A HerBTbe A BEFe foI8 FSARL, AR BE ol F9 A
@

(N A&

- AES} BEAA ARARE 0 $5FIE BT
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AEEs AlEYH
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1. g
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qgesxt | | xEx |
O] ¥E BBl HIAHBMHPLOO Fol AlHE Of Re|E E2FE0 BT FI|A
ol D3 E LIEHHCH
2 =PlAE
74 T}
=
AEHBEEA AR
1) EE 8% =X
1.1. BE|El E&& 10mg( )mgE Hoty 28 20 10mL=E THCH1000 ppm.
O] ®Wg 15 30 45mLE ZZ XTI 28 20 10mLE BHCH150, 300, 450
ppm)

2] AlgEedo =5

1as =

1. BH 2EHE

510 045um membrane filter2 G{IS5H Al
3) BN
= 31. HPLCE 0|80t ofgfe

300, 450 pg/mL), AlE2

= xEH
Fug 10 pL
s 38°C
S8 1.2 mL/min
L b TFA : water (0.2 : 99.8, v/v} : TFA : ACN (0.2 : 99.8, v/v) = 58 : 42
24 Jupiter 4um proteo 904, 150 x46mm(C12) F= 0|2 &5t Y
gELE 214nm

KE-RD-101-FO4{01}) 1/2
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2% Minoxidil
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1

HSHH&E stain, Longitudinal section, X100).

T8 41687 BESHIY QE 229

(A) SUUEZ B) THEEZ, (C) 25 005%, (D) 5 0.1%, (F] 8% 05%. Scale bar = 200pm

Megative : .y Bee venom Bee venom Bee venom
2% Minoxidil
control 0.05% 0.1% 0.5%
1575£1077 29.63+370 3275701 35751025 26.00+899

H 2 16H7 8% ME F 2EY2 @2 DHUO(um)S] B E2TEHR

21123 2% Zo| 53
g BSHEE BF SHUEFEC Zo| Zo|7 E7RIEeH

=5 01% H2| 180 FSUE=cEL B 2 Z0[7F @H3| S7HoHRL
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= 4 Y : 2017.08.25.(Fri)

o 0] T :90f18

ha

=

T T
HC 2% Mnouidl BV 0 O06% B 0.1% BV OE%

a2 5 16U BS M3y X 2UYE o SHE 0es ¥ Uo|

212 UHBERFELN=Z 45 AE

2121,

oy i

e
96-well plate@] Zt well O hDPCsE 1%1057H2HE seeding BF & 24A17F S0t
Hi2EZ[(37 °C, 5% co)MM HIYAIZICE O 5 25 (1 ng/ml, 10 ng/ml, 100

ng/mil, 200 ng/ml, and 500 ng/miXt mellitin (200 ng/m)E &[0t 240|7F S

2 Z[(37 °C, 5% CO2)0lAM BEZEAIT! & WST-1 (2-(2-methoxy-4-nitrophenyl)-3-
(4-nitrophenyl)-5-{2 4-disulfophenyl}-2H-tetrazolium, monosodium  salt) reagent
(Roche, Indianapolis, IN, USA)E 10 pl H7I5HY SpectraMax microplate reader&
ArETHY EES450 nm)E ZEGH0 control of % H|E H|WSHELE

&3

PHEREMHE 8450 s 2AEFL=E F70c JEE HUSIKHIE 6).
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ol
i
rlo
L

o o] I :100f18

Camirol 1 (1] 100 200 00 Mallicin 200

Bes vencm: (nzml)
13 6. The effect of bee venom on the proliferation of human dermal papilla cells (hDPCs).

Cell proliferation was measured using WST-1 reagent (*p < 0.05).

21.3.VEGF THEE HUHEE =7
2131 4
MH 60 mm dish®| hDPCsE seeding (2x10°cellsywel)St = 24A17F ZOF B
71(37 °C, 5% CO,0IA BIZAITICE 1 & 25 (100 ng/ml, 200 ng/ml, and 500
ng/mi)Zt minoxidil (1 pM)E HE[BHE 24A1ZF E2F BIZT(37 °C, 5% COx)0f A Hj

A7l = pPeSE 23] ME F Pro-Prep protein extraction solution0f] 21 FHHE

na
rlo

£|{13,000rpm for 5 min at 4 °C) £ 2HEH0M CHiEE Bradford assay&
ojgot] FEEOLEHCE 30 pg2l proteing  10%  sodium  dodecyl  sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE)H F7|FBETHH 22T £ Trans-
Blot semi-dry transfer cell® AM25%t0 PVDF membrane £ O|EAIFICE O £ 5%

non-fat skimmed milk in PBS-T(PBS with 0.05% Tween 20)Z blocking (overnight

at 4°C)Std, PBS-TE 1524 39 MESE £ primary antibody & PBS-TO 1:500

"

E EHHoie AT B2 BEAITl £ ST UEHOER HEHT F secondary

antibody& 1:25000=2 =40t 1A ECF Hr2AFl £ MESID, Western

Bright Sirius western blotting detection kitE C|80%t% 0|0[x] 472 E4otT
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EMHE : ST-BVP-1708
or xIEE g J\‘"Jﬂ-. MHEHE 00
—Tl—E1 — l—} a':[ " [SES ouD'I 0" === = M Y : 2017.08.25.(Fri)
o o] ] :11of18
Ch Endogenous controlE  anti-B-acting 1:5,000E =45t ARESHELCE
2132 Ax

; ZFAFI= 9IRSl VEGFS| mRMNA LHEE S 404EDo H|E)

£S5 #2100 ng/ml, 200 ng/ml, and 500 ng/mhoM SE EHSE 3

L HukE UENNQICE hDPCsE 24A|7F E0F HIQEZ|(37 °C, 5% CO2)0|A] HIQEA]
71 B 25100 ng/ml, 200 ng/ml, and 500 ng/mh& 24AlZF E2F HE[E& =

AN Sk o|EHo= F0le BEE OO

(A)
=x
10 ] ke
= AR -
iz T
?J.‘ LY
= )
E 1.0
z
0.5
0.0-- y T
Coniral M 100 200 300
Besvenom (ng/ml )
Bee venom (npml.)
(B} —
NC MIN 100 200 500
VEGF . B
Fold 1] 147 1.95 195 2.08

P . W W W -

13 7. The effect of bee venom on VEGF gene (A) and protein (B} expression by RT-PCR

and western blot in hDPCs, respectively. MIN, 1 pM mineoxidil. ("p < 0.05, "p < 0.01, T p < 0001}

BT7I0] AMEE 488 BTAH METZ RESE TRl veero| wHES
SYHZZ0) B3] 258 2T 2oIM S7I010f YRSTETE LIEYCH
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i o] x| : 12 of 18

2.2 214 =HgA 4™
221 HHES Hof ofjdi~o SIHIE TLARS AE
2211 A&

mER 4F71E0 HEsE 18-60d B4 EE o 30 048 mi¥es A

Alotsict
2212 AlgEHE
Al BE2i8 7ou CfEFEE MES 5| =S AHEYFEHES oo ofd)

& filter paperti HotAT = AJEELY & B0l B micropore tape2 2 1
A S HESHTEC HZc 48 AT E2UEIH, BEE HAT 0= skin
marker® Al B2 EAISID 30 £ 24 A|7F 30| T AlY 2ol BESIHCH
o HH2 2 Frosch & Kligman 2E BtESHH ®2HSpct
2213 ZEit

oEAEe] HE HHS 4183 + 363470 HD A= sod, #HEF
SR 3sMTACE WEXES mOE S42 248 Hic o9t ZTHE 3).
DIHOE ZLRAS A" T 2 AERSNM 2ol mEATE 1+ T 3+

grade®| TEMISE HFCKE 4 0|40 ZIOA, = AlgFHZS AHTED

Item Classification Frequency(n) Percentage(%:)
Dry skin{T14) 13 43.33
Marmal skin(Z4) 7 23.33
Skin Type
Cily skin(®]-8) a] 000
(HFEE)
Dry to oily skin{Zi%] &) 0 33.33
Problem skin{&H|4) ] 0.00
Irritability Yes o 0.00
Confidential file HOREMA S
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B 0] | : 13 of 18

(R T Mo 30 100.00

0
Stinging Yes Q 0.00
(s =8 Mo 30 100.00
Side effects Yes a 0.00

by cosmetics

2 . Mo 30 100.00
EEESTEEY)
Food allergy(&4 E2{E]) 0 0.00
Metal allergy(E< A 3 10.00
Allergy® e !
= Photoallergy (& &217)) o 0.00
(23R
Extra allergy(7|EF X)) a 0.00
Mo 27 90.00
Acne(HEE) 0 0.00
Atopy(OHE D) 0 0.00
Skin diseases
: Hair loss{E Z) a 0.00
(== Zgh
Extra skin diseases(?|E} T 3 0 0.00
Mo 30 100.00
Tight feeling Yes 0 000
=27 =8 Mo 30 100.00
Taking korean herbal
0 0.00
medicines{3t2F & &)
Taking
supplements Taking nutrients( @ 2H &) 1 333
(HHEZME Taking extra
0 0.00
58 57 supplements{7|E SH&)
Mo 29 96.67
Confidential file HOaREMN EWhnar
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HYSE #0f oM A o0

4 Y : 2017.08.25.(Fri)

o o] ] : 14 of 18

Mo 30 100.00
Smoking
Less than 10 pieces(107§Z] O[Lf) a 0.00
BT 78
More than 10 pieces(107§o 0} & g .00
Within 1 week before menstruation
6 20,00
(S 3 1= OlL)
Menstrual cycle During menstruation(22] &) 8 2B.67
(BEIFT) Within 1 week after menstruation
8 26.67
(82 X 1F oju)
The others{7|E}) 8 26,67
3 Os &4 48 EHo{n=30
e e 48hr T2hr Reaction Grade
material responder 1+ 2+ 3% 44 1+ 2+ 3+ 4+ 48h  72h  Mean
Hogs oo
2 1 = = = - - 2 - 048 50 29
O -l 2=
Megative
e - - - - - - - - oo o0 00
control

= 4 UHIE ZARS AlY 21hn=30)
222 FHSS 80 o0 OfTk HOS4 AStET HIHAH

2221, A" ERL

Basic and specific (BASP) 250 2I5) basic type M2, C2 E= U1 0], specific

type2 V1 E= F1 OS2 JUHE 23 ~ s4M(HEZHEH 4252 £ 825 A9

re

IEEAY $OF off U WY NEX F AlHY 8%, U8 §0 o FE

x

38

=1 Aoz ME FoAM0 MBT 4288 OYgSE SHH AED

219, =7 21302 FEsHEch
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o o] | : 15 of 18

2222 Algg

I

AEZEAES Ho odA) = IEZES AlE 717 245 B2 12 13
N2z =g MRS o4Fe 2 AlgHse 51 Bs0 2 153imy
A5 2 2712Hg 018810 ORASE 238 S4AI7|=8 SHCL

2223 WIHHH

22231 BSMEE o|§T BE o] JFPHEI|

s
o

B A8 T AS 8T 16T 24T § AWM BER U TR 2ol
ST T7USE WEOIYCH BB ANATE 2Be| AU} AUHE
A8 Tel 9 AN HIESHO) 7EAS ME(SMS LWE, 2 LiE -

1. =2 LHE oBis g2 +1:201E, +2.=3 01, +3012 EoEhE

22232 phototrichogram& O|B% TH 2y = =3
HE AFE Hut 247 = AEo|M phototrichogram& 0|E5te FH] mu
FXE °F 1 em2 LY U= BY ¢)E BES5YECE

22233 mlgatei ost 22HIt
250 T HEWIE HE ME 8T 167 U 24T 5 AFEMAM,
Atgdo] s HEETE HE AME 247 Z OAIEOM 158 HEE
O|EHEoH, HALE S4RACL

22234 9H5-d 7}
HE ME 8F 167 U 24%F 5 ABMAM BEIF AjgRie] 2o ofsy
FEE OE IS4 o ODE JSg ®IsHEch

2224 AgZat
22241 YYMEE o8 2y

=
&
H Eo HE AE TDF HuA IEFZE HE A 24F 7

rE7t

Hi

Ho
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MENH Folstd HHES0p<00s), ZRE AFENM 27 foF=

el in

22242 phototrichogram& O[2%t FH O% 5= =73
HH 2% = B4 DL HE AR FIF HRA] AME 24T F OABOAM

AgaE 2% &7t 70t 3EE Efld UEaE dots d¥2

Group Week N Mean®(n/cm?) 5D p-value Increment (35)
Befare 21 14710 17.85 - -
Test
24W 21 14771 18.41 0405 042 &
Befors 21 143.33 21.55 - -
Control
24W 21 142.29 22.01 0283 073w

22243 WA o5t YEHA}

EsT ABge 28 2R 2E #S0M woE SEFH =a O
A BIRCE
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FAMTE ; sT-BYP-1T08
—IE O'I: 31 2 A‘"J\- WEHE 00
= L * — ‘—} dHE= o] ol = 4 Y 2017.08.25.(Fr)
o o] 7| :17 of 18
22244 OtFY BI}
2 Mgz 82 mEA 1838, =)0 165A AE0 ME AR
4708 B2 HE|7F GRESE EUCIEon mEXel oiXn mEF AlgE
FToMcE FEIE Hip Ald BT ZHEAY mgxe]  delt
Ho4EHoE SOEolLr AlgHEDe] 2nHH s =ZOSHE]  ZSHECH
oj2le] 2 E mEXA Oj&BtE S HEE|X] HUCEH
=& (Symptom) aBwW 18W 24w
7HE{ & {Itching) ] ] 0
W 250] Ot&{Prickiing) ] 0 0
=P "iBurning) 0 0 0
= A=
M-8 > Y(Stinging) 0 0 a
{Subjective irritation)
o9 Bhctiffness) ] 0 0
2 T(Tightening) 0 0 0
7| Ehjetc) o 0 0
EtHErythema) 0 0 0
2 ZEdema) ] 0 0
AoE A=
2 d(Scale) 0 0 0
{Objective irritation)
T {Papule) 1] 0 0
71 Eetc) 0 0 0
71Et s ET 0 1(#38) 0
F Ol8E2 X2 Z=(Total number of subjects) ] 1 o
2225 H2
Confidential file < OREMN S

- 215 -




o
_.fi-l
rlo

L

HHEE of oA

BMHE ; sT-BVP-1708

HEHE 00

= 4 Y : 2017.08.25.(Fri)

oo

| T : 18 of 18

B AHAEC HHES Hof oo Ciste Qe=AY
THALOS DA SOMEIF U FH D% 4

AlEolAM FWEII 22 Oi=3E2 R[S 716

o

4,

HH =Y o 32
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Al g AYA & gl

o A7 G AH A e TEARS BT AV YR EFHE <
o E37] drwA a3 o RO A ' <l 100%
=4 o GEAFC the #H FHA EH AE
o ¥ E & dermal papilla
e HE= Fx% (1-500 ng/m) HEHuWHelA human
cell (DPC)9] %2 = . T 100%
_ i dermal papilla cell®] S2 HIEHRE HAF
a9 =4
i » 2Rl FHE FHA B4 2 vhid 24
© BREA S FRSA Ve an 27 A Az KT & AF k| 0,
A N °
» = Y3 PN 52 A
o X T =A
- &% (Candida, Malassezia species)oll 2|3+ H=
CT F =ud =9 AL ¥H A
.« ¥E2 og@ BAZ & | eEE AR AT v
A w@ o) wskeg w3 100%
o}
-8 % (Candida, Malassezia species)oll 2|3+ d=
2 & 558 555 AHAEs 45 A=xo A
d&0 H3lE A
o 2lekx] 7}lol=glel n| B2 A S
« BEo HHEA A :%4 Fol=etelell what u) F-2h2HAd Al 100%
=S
AEojorEerdn 9wl o AEOFE Ul g AFEEA, AE7]
L4 %‘ %L{- = I
n A, FA#Y 7154, Z+F validation #E,| 100%
°oFF 71 &4l
AR AR T
e HWIEAE AE: 945 % AFEE {34, &5
e Formulation -+ . 100%
A, As}A|, REAT AEY g BlE AE
o AFHAE . AA, AqA, AxA, ZHFA A
o AlF2 FE HE 100%
rEe =9 ge 36 A9 A8 ’
o HiFHEE HE
e AR T3 9 AFH ¥ - sk 8 A Ao
- - L AR oAA TAHAE A
JA] O = o T o o RLIG = { 0
5 ?_]_'Xo/‘oe J;_O]7] ‘14?‘_]_' _ Oéook%'—ﬁ : O]—U]L—/\]-_ﬁ— ]H]%‘[ET 100%
Am A= - Red AU PE
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- YEANE (AN, BN, FDgA
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o AFA HT 7IE AR . dmgAAFel el A eARFES | |,
W 2 2 AAg wat AF g J1E 2 A ’
M 7]Fo A 24
o A" B Asln AU AdE =
ZHATE e AZ3] S8 By e
glol g AAEte] HH o BMzAL Y
o AE9] <A (Stability) A1F
o AF A Q(Stability) Nl | e ox @ xBIAL] BRE ZANALY A ZTo 100
. gy =4 - AE B D o] o of | 100%
A4 =4
. BEwA 9 $rzd ads 43 I
o QA8 A Protocol 7Y Cﬂjﬂa’%ﬁ/\]@ Protocol 2+
- FEEZ o] FEvH HE 100%
o - Ay maRw gy me BEE A4
- dAmel AR BAY)E HA
* AHEANRE TR 1S . CROZIB A AAHENY £ F A|
A 57} I RuAM HE D 508 8 ’
o ARG mie] J% fEE Qi Axy, Zet
o ASA SRE SN g my, Ads 5o 3AEAY Adse ||,
9 BeEze A= o E2S FE AF ML #¥9 g Fv ’
2 AE
o OFALS 9T 9= IR Uy AR
o A5 A Wk HE | FZF, 45 & | 100%
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Bmo AR &3 AL Y 7% oldol whE AT B T Aol

NRFEIL WS 2 AANGoRS FF FU A AAAL EF FE BE G A
3ol

A% el oF AZF Aol T ATANE WPOR NPAZ Aol g o|oFE
o ojors|E AT 9 4bglEe] Be @ Aol

B Aol A%H 74 AR T 252 oJobE U ojokelE B AW D 4ss)

B AT ATPEN AT ANE MHOE FARTZ BT A2 /154 AL ATE
3}

G S FE S 7€y gH &8 & Ao,

ATATe] St R B AHANE FH gl &8 & A Yot

ol A7 AFol U HAL dEFY Ve =d AT A7 dFgeo FAel
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H 6 AurdoM st sieastr|s8E

B AA Tl 7HE thFd Eokol Ol*‘lﬂ"’ o FHATH A % A7 7
A s A= Yok T ofAotE S HIEStY d MAIFORE BEo AT Ui
ATFEo] EREHUA B=LS v gL opERt 0}‘4?4 AW Ao E AL A7 ST
S S & 4 Aok

B.=o] rheumatoid synovial cells®] F4]& oAslE E74E BHAtdE A7yt Rugdg”.
ol9} A2 BFY EAHS o835t IUE HIES ofA oA ¥l ofyg}t Eviglol W of
YN E 59 2 FriE 2 #EAY A5 35S At ok

BEe BN ES BRStY e AP HESe] A5 HEHL e ol S5
o] MAP kinase activationS ¥ A|#A glutamate-mediated neurotoxicityE A&|st= 717l

71Hkate] A g5 3 o,
va ZAERE o H gt AFR L F-=o] CDAHCD25(HFoxp3(+) T cellsg& F7HA71= 7]
Aol el T AsEd 2o AAA Ao AL F UL Aow BuHYTH,
Ha Y2FA o e =Y FEAER] obdwlel] ®IZE K+ currentrb
arachidonic acid7} H&< @43E 53l ds9 oS FEste AAE 2Hstes A=
B Eg o,

AZolElo} Rijeka thsh W A% ool venomol thdt GHAE 5317 A3l A

3
AlE = ojdole] G4 5HYH(rush venom immunotherapy)2 regulatory T A3, IL-10 2

TGF-betacll 93l fr=3h= B8-S fEste Aoz Rushyol.
o]gke] Medical Science the} Imani AT 5 FuFd Fostd iz g
AR 5 FoToA FFE i oen JEd EHle FXHo 3w AUt s

o7 HIE oil;]_sz)

= 2o}Elo} Zagreb et ATHe BEo Wl o3

caspase 4 3toll 2| dAME S apoptosisE F =5+

2o g Hustgohd.

3, FAUE 9 o ;

ﬂ*“#°H%ﬂﬂ%§>%4ﬂ$$%7Wwﬂ§ﬂag
0.1~3

phospholipase 2¢] &4 3}ol] <3|
FA|Z o o3k cytotoxicityS Hol&

o
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- MA s AP A AFSHE BE AP B UPY BE
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