I+ B
<J E =0
: .A ol ol E__n ol
: ~ . o = -
. L = W T
T wl oo = ]l un
ﬁm._m a IHju._ <, EET X T
3R =1 = Hio N - - !
m.m_.bm m_____ n-— I—l m @ @ il ._._o
mom___ e Tn.—l < _.._Ju _.__/. Ho =
3 n .__o 3l 3l [l
= 4 ._._.ﬁ z el =
HO w o — _.t _._..._ =_._h
- I_H n._|v ° 1h 7 xT ._oH_ I
a1 o |2 o = R
SR OE BT~
- 3 o ol T
o)jwo 3l m oﬂo
" TY RMOROTHS@ m Ho wml K <1 <T Hio 1F
_ Blmmom SHw BIFTIDN N
Se wwew mwa




H &2

=3,

=

717F £ 2020.04.29 ~ 2021.12.31)7A|0] EH DA A

2022.4.4

i
5}
[ —
jas]

¢d
m_AuO
€

A1

e

59

off Heh g Al18xof et B EH

wAlee] e 5

1A







— SRS 2 5 9 0 o)
. ™ | i}
_ Sl B | a0 O El
=] - N o2l &2 H K Gl N —
:uH_._ g S W€ o9l L| & |9 ) _n_ﬂ K0 S
Ujo e s = 8l ¢ (M o oy = &8 ) El RO
= g DET L = |T £ E Y I Toll i
IS NI = p N~ oIl 1518 =
HT_ 1= N o g =X 32 ar
— 14 W nwE22—| T~ ol o e o oK
& e R ER mm | W8 0
° o0 | o o= Oy ol @l 5|5 ey pal
G =[S o 28 ol ol |- - oF o
o] ™ No Tt olall - — | Bl —| = YRS el B |
U 002 & Smr| 2 || 5|5 o |38 K | |2
e |2 | 35 - Sluo| MR SEEE 2 oF(RIT
gl = = (22 B ® | & ol S £ ®|% o JRT|TF| )| oV | N =Tl = | o
e g e e RS I I 7 & At B W B _~ RRER
ol U o —_ - - - N . . - 1
FE@<D » | 8 32e8z ¥ | wxg |®_P 3 | 2
= _|gll| Ul S R = Tre = ik=1l g == =
N W= < = o & Nl R = ©
3N 3 Bllec® S _|—|no iof _
T (& T | o =2 ElH FprD ol 15l [S
B B | S|SB El Wy olo| |0 <
<Ko - | = olF|T |t [P & ) =< _ .
o T WO oL oilml | 33| NlE® < L
o Ny nE o @|o|ol Yo 1 =K N ol SR l_._/l
=l| © poruMI — N m% O._l_m _..__u ol ) o K ol o o
Selaw =55 8r|2 M S . T gow owmm
< il 0| © FRm T = K| 1o < A ol
r s | g w| s 8 5 € T —lm| [g|8 o | o o 8 L ZZ 00N
=0 = - T o | @ = il | | o NS
s | 3 wa g ~ M fief| Bl T R P Rl ww™ & Mu =R du
H g | 2 O | |RYOE *= °l= &l o} o > T ~
|roLI _||r - L || = = K| LO: o
Klo | ok el B T R T et [ad ke AU b
— wolw T el B e R 211 R A = ST ol TR <Z | 31 KE o z
] 4 e 2 < =l 2 ma < < RS <r
F | w @i w0 | k| [ R = | ) K o il
B o< N = ooE 2 N air e
Ll I 5O 2w S Is C Ho
o .*_Au._mx_.x_vu_ﬁu:_m__ ala e 8l |=Ru !
Il |FMH_ _|__m. N —
b nie Ry I B 7 W w_w
= W g = A g_° N L G B & of m_.
Al o R¥E N [@n = D 3 B DD gl wme D
T I - S O oo T o e O A R Hil
70 |OH o _ﬂ_v N M| T B = uﬂ - N Iy N mo 4:1| 4:1| N uHm_. < Ulo |Ar_
o0 [kl & i < Al E + & T ol N - [Ko ._._.,_q.lmon 9 9 “_Hu.m __WM:._ H T <
Kio | Ko 3l = = | T* = e I L e A PR T Kir
10 Kk - p | 2 &o Ho o | T+ | © gl i}
e ~ ro | =3
= < Th 1k © - ° S 7 Ho







F

R QR ——
2| g L [EE g
™ D ol (D D.__u D c
a LS Ha = _
LTS s |RE 3 Ko o
| g 8 | < < T 2 Hl
< o gl _R/u M._l _.E oK 0 ~ _Wl
o = = = |RMKo e . o < o
R Ho 3 < LS8 A |
Cl e ) T R Ry r 5 o)
ol - 2l \u_AM T ImR D = = Lol =) s oo .
R | IR NI H = o g B E o M A SN == A
o RO (i) TE 0 A N s . ok Hn g e Bom N W
W | S vt Rt T e D i 0o aH s B m W@
ul | 5 o|s] oy A = (L T Kl K L g & s < &,
S YR AR Tl Fafomg oo Dwa oI Kz Ky
i = |7 mw B = Fao o L L I - z & N
Ik | .| ~ = o |E o E D osm o N MR g . g Moo K o) B3
il = | o = O T | R T o W o = _ 0 5
4 1K ol | & _.__u ﬂ = N o+ %_ _Aow - of % . o o g NoTK _u__.u__H L &l m.._
4 oy @ N VR . Brn EFEXE Hz L
oF — | < mw._ ofl — _U o N ,xﬁ 0lo OF oK oK & T_W_ L o ol _._% 7 “M__w__ ok o
oF ale| MRS Ll Yodg B4° wKS o T
E <k IR > I R Mg dook oo HI g
IR zlS 8wl & Bolew g@E W T R, -
Flsl 8%z & 1l WEA g o R T T T
o 7ol R ELI W W T . Hoq YFD I R E: S oo ook OF
S el o o Mz |Wa:_nqdel_ﬁpoﬁ+,_30)5ﬁilﬂﬂ_=_. H _
= |we oo ¥ R4 5 (g o0k E R ueméovzs%,e)mﬁ H#sald g
) ) . o o KO ™ = 5o = i o] = | m w_ = ml 3 D F - NG =3 ) ol
s [ IO R g T B RS T S Smdys 2
ofu o K M= ol H R KO W @ o S HEZ S
e |k o %m_z_x_gﬂmo T a.jﬂﬂﬂw%Waﬂ_ﬂ%ﬁ_naﬂol_ow%ﬂ_ol_ ___.___M__MBmﬁBw
= 0 = = oJTm_:mEm_:lﬂlllw._WH — oo o
TH ©|1H © o RN ,_o 00O AXAmEJ..MA.r||_Eu_5_.ﬂE| w| pg MO = O
o = 22100 = O O OO0 _J_M p o = o e K xm
A._%A._m F=ll WW_M_OW OOOO(O&%%AW__ME %MW“MHMW
oF @|oF < = |SwmE| B 4 =+ O«
N P e wl S &= 2 00
- REKlm & B o _
- oy o 5K & gl - i =
o Ko R0 =™ o Hr = o =
n Ko = 35
1 - K T3~
L kL B[R] = " |0 N =
L A R TN N = |OF ~[ur -8 QN A
L i B R | T =% O ) Q& E
[ L Bl I 2L A== 3= o X o c
< m._.._AT_amﬂm.M.ﬂ_7 = = B OKM& K =
ar 7_#_._._0_._|m_mm1uomn:| | =838 F
= B o ] |7 i)
_IT == a0 1o
Ko .ﬂ_.l — o [N E = = ol =F
3 | (o} — L, ==
_ gl F_M._ _A._o .ﬂ..l Jl N oy
~ < oh nE gl |8l i+ °
Bl
Hr




Kl0
IHo ol
(]= r
" i - Ulo
ol - Tod m._.m —
= 7l of oR % W S 2
— ~ Ll = o H 2 2
g o, — > oom | [N of 1| w2
> S N 7 | of — =]
O] _ PU < .©
a — K =z 9 X0 c =
H Gl = N 1G] 0 — o o2
= N N =M ol o <4 N 5 8
s i o K B M R0 ~ | S°F
< DY M Hi " o ol MW T
ol o =0 10 K of -
el - _ <0 = <0
s = 7 mw o ol o El ~
_® | N T, i fir _ | 3
ol = o R ny B R o ! For| | XW L s
o KM = Uo P H e ol ® > ofr T ﬂo Ouﬁ_ quT S G
o K " z0 @ o % LT — 2 s m | 8 =
R0 o i ol x|_.._ e ol & wr._ = =050 H <l 23
0 D o3 T - TN <r o < 2l I g
LY EA) X g 0 oy B o o L R0 ok | S
il T o5 10 X ~ Fr N oo i
ERT e N pME RE ow baT om W o]
Mo 8 goHo W TR N or ML Ao M N o0 Kl 3l &
o I S £ Ko <) Ha Kl Tl Oy ) K = 3 Mo |~ &l _
T o w Tx 5 v amin X w s w | 5
o 5 o ok _ [y 8w HF 2 0o =~ RO . <T =
= B2 o0 o W 3 ik T KH R ™ = wﬁ_ w0 ol | 23
ﬂ%sgmﬁ% < o [ o =S A He T~ adl |5 z 28
ﬂym%u B__% Ay 8 0 = oo H o KO % N et
THE B B M z ?m X< N3 Bo - o ot EH Jo 0 R
:uﬂw__kgﬁomﬁ&. W= g Sw oo 3 o W M BRI < T
HoKS LI - S B or T o+ & 35 o N dran Y]
MK g OF B 5 o = gz < Kl o0 = oK AR B o
&= o 20 T i S Mo A_ﬁ Rz M.A_. ar 2l W — <k 0o |8 -
T g ma e O -, R0 1 ol <L DT = o B
TG o TEE 3 i STy B U or o = 2|82 s
m.%aamETlx 3 o a2 R Lo AR CN W< || o B @ S22
gwagm;mmraxz m T moh wImE A Ta || o 238
Ko ooy D Mo - _— = ! i 3l o
mﬁxoﬂﬂulyow_mmu:,_w_wm__.._aﬂm_x%mwﬁ ﬁ@mo w;_ﬁo____oz _.tU__%_ ol U 5 E g
woﬁol_o_nm_ﬂmﬁ4ﬁ:..__:mapmmw .%m_adproﬂmlu ﬂm_@: - Ezx
ROT M Eﬁelgel_za_%uomeAMo4Hxl_. M_mEo_nmrxlo__a%A 101_|E|_ = 5
W = = = = 7 Metoxaﬂo____l AT ET WD mEn o e
o M ® oo = MEM.._MHQ i A_Ewé__o_n E._m R Ry AL R ==
i A A I i_lmﬁﬂ%ﬂlw_ wo_n|w_¢a_:_ o B 13 i R0
*O*uw_o%aomﬂ__e R = woor 4 e g | _
BRE PUdsiIry LA -
7 PRENTAH S w || 3 TR
B i o E_o E_o 0| _m_.uE s
ol . N
r pa i+
S st 0 ol —
vt H__._._Eu__on_ w_l.A I__Il_l o o0
== S n R <]
== o O N =k
oo — e g |- JMw0E =
U =3 ol < Mem._a_ AW 23
=== - =
S ~ o — = O a2
TR = e - 35
oo Foanuo| S "E
o | 3 Ko e




)

At

Hr

AL o I

1.

=2
S

SHLY

A
e

A7) gt of =3 by

2.

A I L bA| o

3.

ofl

e

7l HE

= Ofoll CH Bt

=

3 o

7 ek =}

At

O:

5.

ol

ol

1o

ol
oH

E

KO
e

Ka
o



lof Hoi=HAM

k=1

F AL

=1

oA yletniN o R
O 1

: mﬁ o 1o
PO ol K Jo g H el K
Mo__lo_mzﬂ:.__nu 7%1%.&________: |
- - mﬁ_/Muo_ﬂ.r o % T
M_L.awmeﬁ 4.rw|+|__o Hilwﬂﬂ_
NN D_@%Wnn%x_o = & X 1]
B o < = 6z M A 7 W % WS
of F RO Ko _ﬂ e o iof Kjo ol 2w o Wa
ot o g B L _nmlm_éo_n_ioMo W@ s oo
L P Rk ol k1 U
T o K 0% F oo O g oK oy B0 ST
ﬁoﬂomwmm_n_ gn KW H @ & Jx.;l%lﬁur__.
|4;I._£E|r .rl_._._tMIO_.., . ol 7 U
<0 L o wo o 1 . ol ol o
osz_%mEHHE o 90 o . R o @mﬁo_ﬂ%%
Hio KoKl W._ m._ ol ~O moiol x o< 1 M MU 00 Fp K < <
|7H__%x_= __g._loﬁlur.r W o &g 0
o e L R W2 T oo N
__ou_.@o____mé 1_.Hx1oo+mﬁmol %Hﬂor_._/rw
—_ _._._. N . |H_ —_
wozwmmo_n% m__ﬂwo_mm_%gw MmZTmoma
N [ - 75|| i 1
._ﬂ__._|.ﬁo=._ﬁ.ﬂo F,QMEUH?_ L_o_oJWW,%
Emm%a ngm%wﬂaa oy oo 5D o
Mol 230 oo ki uo o1 T oof M wo ¥xwd3s XA
o_m_ﬂo%wm_ qu%H@d Y S wp T N
20 Bl w1 o K IR, ~ @ ° " LGN | Tl o
5 A= R H m_mf__gm%.ra@ JW,__L%a_o_.._g_oE =
By % oop oM 3 T ADAOJETO_OA Iy
ol T o] e K- - ™ Jjo H _ gl
T oHs O B 5 L 2w @
L TR wﬁ_@a%mm 4 -
mm_u__ap.___eu._ 0_4)L_A_wo|_m_m__+% 7OIAEI Hig T % -
I FwN 3 AN N EUMEAO_EAM i o
R MOxEtE_Eym & H?IMMO__oﬁ To
. N < 0 K o = & 5 1) — 410
= 0 ) 7o) ol r_ ™ ._._|_A_|_._._"_ :._||AoL|L||r ojn b, = =
OA|1J._”_||_.__|_IH u._oﬁ_._.___”___o“_uﬁ q__J..__._._._ _.IOU__H__/_JONM C
< W o = 7 R T LS ol mg-h_a _ ok =
= R S JTT F R ol o o L K - 3
B g b © =® ] o o 3 K B H <H 3 W o=
EEEO_E__Q_in: mMAm__AE.rOTao.H FI__poEJx._A_.@__u . T
u_Lum._Nolnw .:u\OWH.__oEo_E._Mﬁﬂ EWLL.__AI:m__AEOE m._-
x_oaﬁMmo.zr wlrﬂax_ow_x LL._AIwAT;EH._ \_ / <0
RU T ofl m___._menmﬁma i oATHF%mEM_ v/ od of
_iﬂmr4w.b_._. m_rmmx:_ﬂ EL or
O o X0 o <0 = il o
kMl 8 <0 ol W
H_iaomﬂmﬂ_% o o
O 3 el Jlo
= 5
_._l o)
3l i3

1.

A7 O & A x| 7 =
o Q =

L

-

Sf

°

O Hd2 Aol =5



MY H 2 X7| ARAO| i3OI 2 A 2 9141510 M BHT LHAIAIZ| = 2hE el 9% RKiSofl ©
Bt £af0|Lt wel 0|42l FeloRRE| RIS Yol3H7|E BiXIBH BB S S Zo| At
7| RpAle| mof A4S F ST U

O 2Id Woll Sol2 ol=2RE2FH 2| 52 X|7|2A 5t= QAo HolxtES HABtZ 0|2t

M S= T |_g
St=dl, olmf CHot=2| AlZof|AH = HE 7t 8= ol =&l tHa A 7tX| M 7| s0| 225}
of H{HAMXo=Z nfolst HS S Aoz iyt =0, ol & HAnIgrS o2t & (28 2)

SOZLE SAWS 0IZIE A0
7129 sxlom = “»
EE)= MBI

HEDQIEEES0| Xl uf LIELEE S
g

® 7\@ ], o
-

E/RoE IJ[‘E?IEIIE-E-EE R8/272 /2% 7] Feai7|/dM
W
HAAH0| ER

ploiDjolulS 2 piejeo| okl Al A7|= Af0| ofL|2}, BotFFe| ojAlo 2 Holo| 27
S MA M7 satel nfabM, Holale RxA S2ske 20| ofLia}, HoREH S ol
zofof 3t

[ HeniBIgkE0) Argte] BeiiE] | [ Baole) tofie] |

h wf

A= ®» Y=

. IEHE E'!._ . I'HE= :@
: ‘éﬂ'lEj EH(IgE) Tk A : %EthI“'IIIl'lﬂf"a’:J”%!*-

EEME 2t H BEETEAE §) T B - EEME B4 AN 3 BEELEAR ) Ry g
: lL——J‘}P“E =2, TUIEE, W75 LiEE : F'JE’F?_'T-'J.—; 7

a3 3. HeaY



O otE x|

—
==

2
E

Sole o) EHQl o T| R MBO R Cherst oIXjol J[QIE HEN W B3t 4
25t 7l 52 SUStE WS SHYO2 B (1 4). k=T T EYES 2D LYI|HO|
Clotstn SAIT} O15HE ph=sts DI B0 2 TY(Zle| RESH x| =0} Weske, AYs
ur=sts Dol S4 A Molo| H o|tx| BE3, cHAstE £ YR BS

- Ot=x uFYPe oty My mFHsoz tfF22 RIt0M £0k10~20%, Aol 1~3%
=X
=

Hreol gHEE Hol=d, = 2 5t 2ol= felHzte A9 E 0|2t FAtet
THES LIEH D AS.

-ol=, 5=, ¢ & T2 9i=2| otEx| u|FY 2tAt == 2022 1.38H B2 = ZItet A
o=z oAat=l1 S (Atopic dermatitis— Global Drug Forecast and Market Analysis to

- I olEx| ZFH &AL = 902HH ol T |EL An(HBEHMARYIIR), of Joll &
ot EAHO~19M)7t 2F 60%E AMXIZ. Z[Zol& 2okHAH 2Pt siztshe o Bhel Mol
SR TA A55HE MY (T2 5). 0~19MI7HX| oM Bixte| AR 5147 2k 16%7} 2
o giH, 20M| ol&tel Mol Bk 18%71 S7ISIUS.

38.3
39 3»3 B9

0138 20148 20158 20162 20174

T8 5. = 204 o4t Mol ofex| mEYH FAL 5
m]

(AR SAAREIIR, B9 D1)

AE-EHH = 7t
H= Ll 7HE Bol 2EIE D A= e 2| StHtzAM 222 A
X ERE AR Bl Hafx|2 L, o|ZH| 2fof AN S2f et At & H]
=)
[
- F2[H2te] otE x| [ FY HHFEH2 HY R 2= HAZH 1= 2ol |25ta, ZHIH[ 7|

ZotstH 1x 2ol oM ZHe 2 FHE (J Korean Med Assoc 2014;57(3):205-207).



Z =}

°

oF7|

=

[
H
7o
sHxel 22X &

k=)

b< ESIPN;

march’7} LIEIFA =of =

- OotE x| I

o
ulo

__A_l

o

leni, of<lof

A
T

__.A_._._
o

1o
ol

S

LE

tod M=(7ts2

°

(=]

o=
o

At

o

=

off cH

=0l et ZHI7E E2
M
o

=Lt

o
[ullns

|

o
=.
2

X 77X 7H

7H

e 7=

x

i

[

F217F of =

[}

°

| 2F 70%7} HRolo|7| ol

7|l

el

=
(=]

=

X

ot

=

I=1

NE=R=1

=
—

of|

=
[LE

bst7| o

—

C
Bl 20|=HE B[R

At

— Datamonitorol| A

=2
=
A

5t0q ¢

7l

al
=

& olzt 2l

L sE

!

__OD

o
HH
T
ol
o)

7ol

&)

(% 1).

oo

70
Jjo

K KM=
- o

?

=]
L

L3
o

OEAO| A3

[Ty

el
=

t

=

LtEHH

5 2500 o

=F1b o
S

oLt A

L=
L=
2|2l =Rl 7[SoLt

2He| Ha7l

=)
=

ol
AN

o 7|s42 377t

I

70
Jjo

=
L=

delgd 7|

T

O HF=Z2 Xrte

o] Im=x=l0of g

<a
=

70!

S
il
T

0

%l
Ki
ar

-
m]

i

O] elxe] HABIS S REA|7|

[

0f0

o}

HH
_I'__DI_I-

Mo

LA BEZXEZ0

CLC|
-

Eo|MO
e[ 20| Mo XtMCH AZI S

ir o
—

104_{75 7| =M Al

0
[}

sl

=3
=

oll

o
KO

H

M




.

wo o o
1 |_ |1_Il -
_Ob—l (] H__._._ oo
oF 5 Ko > po BM oS
N Rl _ o_%o_m wET oY
o O I=1 ~ r =) N ®0  LHu
o] o T oo o] NN o5 T [ | |
X0 = M o= a3 1o Klo ol Wo o0 = S O o
Mg N Tan s Cag A I O 5
w0 afna®  wil gE Mol o
< s ol_MmM 0K _:Emm "R o__IAH_ or o W
K — W 20 = 7l K = 0 o o 7l = llo 1o
oo i <o B Ho# ur o U 4 =
73 Ko g © o L 3w B oT _Ah_ o = < =
b 0 R oyl ™ = T TR S o =
;IM_AE gﬂ:m_fm__z Ewwo i) 2 RN
iy 3= K+ Qo 8 G T T o W
W % = Ty uowm - Kok gy B 4 31
o= ol & gl oo o[ M = W0 TR < —
TR o = -0 = - N = il | OH B ©
mre DE R E O e Ol M ol
ooz W o B QA K gox B - I Xx
I3 3 . - . o K. —_ | — — O ol =
Ega %%a%ma W ol U o K0 peelar o
W T m 2 VOB gy o W REH < Pl F o
am20 oS g R B s Zirw ThED %
Uk g ﬂoa_,__g%__g_ g X g s B =
o L e RN o K o_E____I_AﬁA o —
o R mwm® Dok zoﬁzxsa_mir I
< o L 5 g © w8 23 w
> o wdnSs e mT K mﬁoz.zrym__aﬁ%u.u T -
- t./_ kI H ol H = il M iod Ko M L.o N Kk c d
S g ﬂmuzml_ﬁ W R L E
) §o WE W IF o R oS I ~ S o
W or o X0 ol T K ¥ Molu44_.=lo o oo ™ Lo !
m 4 G T 5 R 1t
ol ol of of Mol = 20 KF Kk © K Kfo -
o“_o An_ lo = _.Aﬂ o _._.___.= @] _._._._o il = ol
uo = gy Ul of o0 KN = = — - H K ® K < ol
> - al} o) W ol of o = o K 0{0 2K
=1l ™ o+ S Ko Kr o — B = W o = or ™ oo w0
oo _._ELOEJ.@H _# N Ho & mE.quml S
N O_,_I L.Wbmlamo_.r_Ll o_lo_n . LIH__I |m_.__o ol am_._._am_._._ o N
_ i __o_ o o= ol e [El Ro o“_o L —
51 T N M o) W K
S0 < iy 0l - - QI o ol oo = _|_||_ o KT o 0 = o 1o
o0 <+ ol qum__.mmo_ﬁ._M Eogt.&mmﬂ ol = g oo ur
o S Ko mgo_ﬁlm wo_n+ooﬁ_ El_a__g____ol_e o R
5_.M 2o 4 oo Koo T ol 0o 0K = il
Eoznm_unI_A m_1|mﬁ___.ro m_ﬁowm_“sxﬁﬂ__._a_.o_e
kI WO POm__.ﬂ__oon_._uM._OAOEo@“._E HouL.Ro
A wxs,ooﬂuﬁ%.&
A 8 — il
N
A

[ =)
T= o]
|O'| o o] &= ilk”

o
a

)
=

AEAE A
El=A
=S

A ol

NPEY
-° Jlof| “h=J} FA 0]Z10
Z o2z} ofA|

o
—

=2
S



oln
HH

=l
__o“_

P

o —
o 8 | - Q
o 2 18 P R o
bt — | & 5 o | © =
D | ~ ulo ~ | 2 = N BN S U | o
T | 2 € 2|3 3 212 |l@ | g R|3| 8|« g o
x|z g o | 5 s o (|22 5|28 5 5
= c [ [} ~ | = = = -
S o s| 2] B S| s |Ww| S| S| 8|85 T |F
g 05 |52 2 |R|B|SIEI8 2|58 & |2
2 T T | & & S| 8| & ||| G| K| a o o
ofo
Kr
Klo
2 :
" o
oo S g
K alo o
ﬁo ar K afo B Kir
KD & | ur R o0 |
B oo | 90 RO &u or H | KT L P
il °l® W | |
ar| Ko | 2w o | o o | @ | g | % % | 4
Clm | T ROL® o | g K|
0 | oo 3" o = oo | go | & | WO | & < | %o KM
o Rr [ K <l ﬂm w_m X0 o 7| R m o < ]
ur 101 Em oo Em S m._ wn 1of ur oT Klo Klo Q. ur Kr of
s I bl o LS L T = | K _ |
T | MR | k| Rr E] S| H M EAEAEE S| T | W
0o o Klo Klo | Klo Kl Ko | < S W | K | 8 | 8 S | N0 IH K4
M| o8 | & |8 | F O(o|& | (K| H|IT|R|S|aH|R
T | <100 | 10 | f0 ol K | T |70 | K | |00 |00 | o | Blor |
(]
wv
o
[V
]
wv
[
2| o
— - o "
= W ) < Q m 3
— - [ Q © o =
IH m = < i s | 5| 5|28
..lO s = () o mu Q2 %) [oN )
< o c = ] o @ 1
0] < [0} c = < [<} o = ) c £
£ £ o | o 9 Slal| | g5 | =2 6 | < i £
E| E |A| | & |3|&|§g|3|g|>® s| E | §
@ o o | S S S| E| 8| | ¢ I = 3 g
Q. © = o = > < [v] 2 2 o
> < > < o [%) [t o T o ] < i T [a)
(%] wv
- £ g
= = £
< § £
o L <

£ AA[5H=d],

of B El[E HE|El(melittin)2 HES=2| 2F 50%

ool M JHE S A

k=1

of 250 ot

0

pifd
X0
Hr
o

o

1)
o

ol
Bl

O = AT LDtA of T

MAIHES E5

ot

<]

FALOLS| V| s2do g A

C
=]

N et =) X =1 E_ﬁ_

250 £Z5E YLK 2

ol
o3
1

[ITe)
<

oK

=
—

B0l o] EFARS} C

10-0579899)E ~of

I7(E5H =

%

L=
S/

EEWN

M7

Al

- EALS

K
ofu

o
R

10~15Kg2| =

i

=3
1o

ok
]

100

ki
Ho

o/
Hr

10!

~
S

FO 2 M

S
=

Al

~
S

=22

Stod 2k 50-60%2| =

O sLo
H'E &3

of EH

i,

HEo
S ==

ol



1%
I
]
o
[N
_O'L
2
kl
fol
o
A
oo
ok
1o
fm}
oM
Jal
=
z
|>
o

CHUNG JIN BIOTECH CO., Ltd.

.
CJ b ChungjinBlotech A Lading World-Class Brand in Purified Bee Venom and Bee Venom collector

A Aol E ¢

Product : Purified Bee Venom

Product Code : PBV

Batch No. : 201605

Lot No. : 20160516 Date of Issue :  2016-12-20

Date of Manufacture : 2016-05-16

Country of Origin : Republic of Korea E/

Certified By :
Ak} EREL] AR 9A melittin $(%)

254 23 2013.07 - 2013.08 63.88
2= o 2013.08 60.61
et P 2013.07 - 2013.08 62.19
Z1%2] <+ 2013.08 57.18
e 3] A 2013.08 64.03
i 23 2013.06 - 2013.08 64.19
[ &7 2013.08 61.14
ths Al 7 2013.08 6391
Hhx 2] i 2013.08 57.87
= 8] % 2013.07 63.26
] 33 2013.07 - 2013.08 62.6
Mgt il 2013.06 62.99
fre 743k 2013.08 50.22
freS &5 2013.07 - 2013.08 63.52
o] »4] v}k 2013.08 52.64
o]x &5 2013.08 58.82
ol+7 A3 2013.08 63.07
E R ol 2013.09 61.09
B3 o) 2013.08 60.53
Hxg- il 2013.07 63.14
Fast BE] 2013.08 58.41

F4, 15 Sungan2-gil, Sangrok-Gu, Ansan-Si, Gyeonggi-Do, Korea
Phone: 82. 31. 409. 3707  FAX: 82. 31. 409. 3709
E-mail: i com Website: www.bi com
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(Granulation/Agglomeration)2} Layering, Coating, Drying processol| O|&E . Fluid bed

process= Spray nozzle2| ¢ [0l 2} Top Spray, Bottom Spray, Tangential Spray 37}
A2 2FE (38 10).

i len

Top spray Bottom spray

a8 10. RS5 27|

S50 ot EAl=E 2 LH = 3ZHChamber)ollA Step®E 2 O|FO{X| = ETEO Z A4
SFEM =, AE HE S0 24 E2 MAPEokol M50 AMEstD US. St Z7| ot
2rdo =3, =&, A=, FE0| o|F0 A $ glezz o YA cl2 A=}
2o +20| 1 SHA|ZIE HEAZE = US. EFEE EH = 2ol Top spray 2H4
22 & &7 F U= ttsMde 2x=E xd

owder Coating, Powder Iayering Pelletizingoll = O| & & . Bottom spray &
%% (=1 _?;_EI7|%0.|| H|sl| ot zES M

ot HES SUAMAFER AMEES =HSIHA
I

Mo 2 Active Layermg# Coating S o2 M SF At 2 H|ZAH S

iy g =)

. Tangential spray(Rotor)&&l2 Pelletzing &Layeringdll S & ™
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DNCB(2,4—-dinitrochlorobenzene)—induced atopic dermatitis =2 0| A

epidermal & dermal thickness& Z42A|Fi 20, serum IgE
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1gE level (pgmL-")
i
i

IFN-y level (pp-ml-")

DNCB - + . + + + oNCB - + - - -

At - - Pis 100 200 200 Ml = = Pla §od 208 S0
Loy - -

"‘|:h 500 - ;l-‘-
2 . z
= 100 5
= e =
z z

200+ ;
3 5
= ¥
L -
L
DNCE * = ¥ . *
Ml Pla 100 200 00

- 2% 2! Hz|El2 DNCB-induced atopic dermatitis 2 2lof| A | 2kM| 2] &l &k (infiltration)
1 et sH(degranulation)2 HAMIstR 20 (I8 12), THIXZ & &S M| sI¥S. ol2{et
F1= £ Cf2 2H Q1 ovaalbumin—induced atopic dermatitis 22 0| M = FAFSHAl LIEFG

—H| 2| £ M| = Z=of phorbol 12-myristate 13—acetate(PMA)2} calcium
ionophore(A23187)E X2|st0f &M otEn MEzRHES =t 55 3 ®e2|Eo| d|gt
M ZolM TNF-o2| 2H|E ZAA|Z S ELISAZ =2l o0, real-time PCRZ TNF-a,
IL-6, IL-82] mRNA Z& 8 ZAAAS =elst



8 12. 8=2| "[BM|Z A 53IE ERISINS (in vivo)
2. ATRMUTH e s Y P 2% U]
<1Xhd £(2020)>
O die =%
- FHARI|E(HZIHIO|2H)  AlHE 7
- gsdFo(2(f#oEE M Etm) @ Ha|Elo| HYnialdtg 2tst 7|sA gel
O s 3 He
- FEATRY| B(H ElHlo| 2E!)
1) I & HMEFe = Zstel Helele e
PYHMESS AZ Yot
s A EXE Sl THE 852 5 F79 108 B == 3%t SFF0
29| allAlZl =, TS BHEZE ALE510{ 3 um 7|E 372 041X E Sall 0 ntst
ch & sTHIM F=HSE S50ll= WX, Zef, 0|MZF, 32, Z2E2|A, &A
59 dEZo| 2 =et=lof g0, ol H+=8M SRS MAHSH| f/olct ol
M, 0.45 um 2 ZE{(membrane filter)2} 0.2 um PES(Polyethersulfone, SARTORIUS
STEDIM LABS Ltd.)E 0|85t FEY H=Z(tubing pump)Z 0{n}fstFCt. ofzntEl

HME52 -56 C WX -75 C2| 22 SZA=sH F, 2L HEl 2 &Hof| Eol &
=5t01 W= Haket

> =59 2zl ¥ 24 33

s D&Y F20tE T2 m|(HPLC)QF D& et A 3 2ol T2fu|(FPLC)SE 0ol 235104
MM 25o faME2l melittin, apamin, MCD—-Peptide 4012} 2|27 FYME



ol Hyaluronidase, Phospholipase A2 M3
0| B&|

S
S

columnz} 24 o0& MASIL elution
EAF

Al
ZH5t0] 2 422 240 UoM ZE2|=E Y

rr Mo

=
o

P 352 gaEME ¥ EaF 22

m FPLC(Fast Performance Liquid Chromatography)& 0| &350 Gel-filtration
chromatography #HE Sof 852 waMdE2l Ha|& (Melittin), otxtal
(Apamin), @M C| EHEO|=(MCD-peptied 401)2t 27| REMEQ s|YFER
L ctobAl (Hyaluronidase), EAZ2|Tlold|  Ax(Phospholipase As PLAL)E 3t &
F+E 0|&sto 228

m Column Packing: Bio—Gel P-10 bead 125 g& 0.2umZ filterst 3X} S/
500mLoll =04A 50%2| slurryE 2t= &, 12H 20 F 50% slurryS columnol|
F0lZE = 1.5 mLe flow rateZ &21F 0 packing®. slurryZ} packing=l o
columnth 2 th247tH reservoirg M 75t flow adaptorg HZ&.

n OFM 3L slurryel FHE X0 ZSE 2~3 mm7ZtE flow adaptors He{F0 A

H BA =H2Z flow rate 1 mLolM Z0HE =22 F0{ ot 35 AlA

2522 2 $H: k™S5 BLH 0.2mZ filtergt 25 sampleS injectionst

=, st & ol 0.2umZ filterst 3XF SFFTE 1 mL/min 522 &8FH

&= sampleE 22|&. 22|=HHX|= =2 peake= MEEHZ fraction collector

2 25, Zt peake 428 SDS-PAGE LI HPLCZ =elgt

» Ultra—filtration system2 0| &%+ ¢e|27| FUSE HAH H H|E e &2

» Ultra—filtration System (2 &13) YHES 0| 35I| 852 FEHEQ Melittin,
Apamin, MCD-peptied 4012} a27| FEME2l Hyaluronidase, PLAE &
T2 SE 22|e. Cut-off sizeZ} CIE Ultra—filtration membrane(10 kDa,
30 kDa, == 1kDa)E 0|83t chAE=Z Y| 27| =2 22/, dAHF.

s 2XI2F 13 kDao|Ate 2 FAME ctil X5 4 PLA2Z} HyaluronidaseE M7 25l
cut-off size 30 kDa<2| Ultra—filtration membrane & st11, Fd|st M S=
SHZ ZFF2 1:1100(v/v)2 2 35101 0.4 MPal| ZATJtA JIAEEHE Sl
Hyaluronidase®t CHE &2 2| Phospholipase A2 XHE. O] Liolrt PLA2E 2F
™3| MAH sl el =2 SFFE 1:1000(v/v)2 2 3| M 5t cut—off sizeZt
10 kDa2| Ultra—filtration membrane2 &350 PLA2E Mg £k 22| Al A

2 sko A xHE TS (E4).

o

= O|2{st MM SEE 2Moz 510 Y2y RUAMES

ok

rot

2|y e BEo

(=]
A #ot otH2t 252 &M EHHEE sl cut-off size 1 kDa2l
Ultra—filtration membrane2 2 MASIL, 10 kDa<2l Ultra—filtration membraneS

Sof @2 ofnfee 32(AslE SEUD ofnjolel KOl b], yy)o= SEAZ
A
o

<, =& 4 =510{_Apamin 6%0| 4, Melittin 65% O|4t2| FE|HMESS M ZEF

ultra-filter cut off size 30kDa. 10kDa. 1kDa.
25 Q00| 5L 10g/L 10g/L 1g/L

E 4. Ultra—filtration system2 A& s =7



PBV
(Purified
Bee Venom)

48 =4t
Hyaluronidase 38kDa.
Phospholipase A, 13kDa.
Melittin 2.8kDa.
Apamin 2.0kDa.
Histamine 111.5Da.

18 13. Ultra—filtration system2l 2™ E

» Prep—HPLCE o|&¢& HWz2[E Z&
» 3CHA B (cut-off size 30, 10, 1 kDa)2l Ultra—filtration membrane 011} 38 =
7H445t04, cut-off size 10kDa Ultra—filtration membrane -'-78 = melittin2t= |
EX o=z F2|stY| f15t0d, 10kDae| 2e|=71S =™ 3t et = Prep—HPLC (High
Performance Liquid chromatography)& 0| &35t0{ 22|&. o|mf AlS=E SHZE=
2o A: 3F5(0.2% TFA)2} S04 B: ol E=(0.22% TFA, Ethyl alchol)2 A3 35t
¥ch Columnel oM st =H2Z columndl 7% 6.0 mL/min2 2 &0 A:B(
(50:50%)2 &30 HE st A, o 51T} E'—PEI 10kDa 22| & sZ= st
== 100mg/mL sE=(EFs0 =)2 M=et U= 1,000ulL injectionst =
0ol 752 6.0 mL/min2E EHFHA, A2t BEUHE gradientE THA| 2
E|

2 =2lg (E5).

3



Pump|Waters 2525u binary HPLC pump
Detector|Waters 996 photodiode array
collector|Waters 2767u sample manager
Mobile phase A: 0.2% TFA in water
Instrument P B: 0.22% TFA in Ethyl alchol
UV absorbance|220 nm
Column YMC—-pack TMS, 12nm, S-10um
250 X 20 mm
Injection volume|1,000 «f (100 mg/mL)
Flow rate|6.0 mL/min
min A(%)/B(%)
Ini. 50/50
) 9& 50/50
Gradient 105 20/80
162 20/80
172 50/50
E 5. Prep-HPLCE o|&%t HelEl 22| =A
2) el M, 2Y, A= JHsE KE5 TYI| M
P TS5 Z2MAaol M
m Spray nozzle2| ?|x[of|l }2} Top spray, Bottom spray, Tangential spray 37HX| 2
22 5|0d Spray 2ALE A0l w2} Top spray 2F Botton spray2falo] M= Top
spray= A & SHoll, Bottom spray Top sprayoll Hlsi #&=It =022
=x<e Y 3Ho o|E.
3) 4

> WaEY fAREEES 2HEY A

s HZ2|ElD} Lactobacillus spororenes

23
obRiof DAIEO| s ALI|ISAES JE L AH )

A | =N f=2l 2-51
ZZHPO|REA F M=EVIE, 44, 7lsd E, dLdYFSo| uE MEigh
EtEHIAM A A X 27| A(Lactobacillus spororenes)= FAHAQl EHEHA A
A Z 2| A (Lactobacillus spororenes)= =HEHMI2{ A(Lactobacillus) 2t HHAE

=

A(bacillus)e| =7H8 EME2 718l #EZ2=2 52 25 (homo fermentation)oll 2

el 2 X E ¥ = .

sStEHIA A AXZAHAE= 71 =HAM  2E4AM  Y(fermentative
=

Stoq, &9 &a

3

0

saccharoid)0| & = =

of elst R&F MM=0l 90% olatolll, TV =AM EZ2 FE=(yeast
extract), E & (peptone)2t &2 CHHZE ESiE=2 0/85t0] S50 2/st S &AL
£ olof ZXHE 90% 0|4t @ddste Aol 8 FEAYN FAHFO|CHKIM Y.
M., Han Y. H., Paek N. S., Studies on the Ginseng Tea using Spore—Forming Lactic
Acid Bacteria, Kor J. Food SCI. Technol. v.34, p661-665, 2002).

SiAlel HME=So=28H Fe|st HWe|ED Ak JTA=N U= Fobdt

ZTZ& |actobacillus sporogenesE ZSHZ MEHSH




M FEES FIAIIHM M=t 2 s ER5t =2EE M=
» 733 IS T2 SUSVIE, B 2k, E5YHE, 2o f5x
s=2 ZHsold =AMzt si¥en], He[EHn FYHQl Lactobacillus sporogenes
o ZHH|E ZH™E.
- P T(2(H2IIER T &)
1) "alele] HAnaldrg 2t5t 7[s4A =2l (in vitro)
» H[ZEH Z(mast cell)ollA FceRl (Fce receptor)e] s &hol
» FceRI= HIZHM|Zol| =X SHH IgES| FcE 2lAlslo] AEst= 8. H|TM =
ol M FceRIe| & Zta= IgEZ REE HADolgtgel 245 oo|E
» FceRIE PCRHE 0|235t0o] Xt RT-PCRH2 Algd=20| XMe|=l M=o

>

» B—hexosaminidase= H|ZtM|Z 7} &M= S If BH|E= 222, HA

p H|TENZOAM Z 2 AEZEEE2(Prostaglandin E2) A &hol

=
22|, MEMS 3|50 2—propanole &5t 0| ClA
OlEtZ22 M|A35t] Z4=. &35t RNAE DEPC =0l =09 first strand cDNAZ &
A M E cDNAO FceRI2| primerg BFSA|7 ERI RMAIE SES & AL

T2 AEIZ2HE 2 MA M arichidonic acid2FE cyclooxygenaseod| 2|a{A] &
MEls Me|gdE222M, HAolEts Al 2d35tHE H|OM 2= ZZ2AEZEHH
2 =H|5t0] et HEEe 552 FrE

ZZ2AEFEIE L] 22 M ZHjek ASHS ELISA 52 0/85101 Y ELISAHY
2 A E coating 20l 5445109 micro wellol ZE S & 4°CollA overnight.
Zt well& washing 2oz MEHSH T MEB|QF MAZSHS 23 Al20f A ghx|st
CH2 washing 822 MA 3T, antibody Avidin—HRP conjugatedES XZ|. A2
ol A BHX| & MHSH S TMB 7|22 BF510{ o2 RolA XSt = stop &
ds @0 SHE 5H

H|2EM| ZO|A B-hexosaminidase &H|s &ol

of 2ot ei712of HITHM[Z EIE DIHE ALSE.

w HiAAM Ol IgEE 258 Fl AIHEE S M=ol M2l O o5 BSAE Xz2lsto] gt

—

SAIZ| 12 ice bathollM HISS SZAIZ. ASHES 96well ELISA plated| &7|12
sbustrate buffer & 7I5t0] 37°CollAl 1A|ZF SoF HIAAIZI = ZF wellH stop S

2 H7I5to] HI22 ZSZAAIF|Z 405nmolM EZ T
o

» H|ZEMZO|A cytokine &H| &l

= Cytokine2 ELISA, RT-PCR &8 0|&3t0{ 54

71 IL-4, IL-5, IL-13 &2 cytokine MM =
IgES| HMES FHRAIZA2MH Hdntaldtzgol 7|ofstA &,

HololA SAT, 55T, & WHT, CHuWET 3 I £ ol
= SATE IgE MMS FUAIT|E SRlol thE MU BoiE SETE A
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CHUNG JIN BIOTECH CO., Ltd.

Cjb Owngiingiotesh SEAREAIDRI FT 0 PR

CERTIFICATE OF ANALYSIS

Product : Purified Bee Venom
Product Code : PBV
Batch No. : 202005
Lot No. : 202005 Date of Issue = 2020-05-26
Date of Manufacture : 2020-05-25
Date of Analysis : 2020-05-26 ai/
Country of Origin : Republic of Korea Certified By
Test Specification Method Result
Physical Assay
Appearance Clear powder Visual Pass
color Beige Visual Pass
Solubility Soluble in water Pass
Density 1.1-1.4 113
pH Value 5.1-5.5 Orion pH meter 5.26

Chemical Assay

Melittin 45~65 % HPLC 51.47%
Apamin 2.0~3.0% HPLC 2.48%
PLA: 11.0-13.0 % HPLC 12.47%
Heavy Metals = 1.0 ppm ADAC Conform
Total Ash <4.0 % ADAC Conform
Microbial Assay
Aerobic Plate Count Negate Petrifilm 3M Conform
Mold & Yeast Negate Petrifilm 3M Conform
S, aureus Negate Petrifilm 3M Conform
Histamine content Histamine Enzymaltic assay kit |.75ppm
Endotoxin test* <0.25 EU/mL EndoSafe®@-PTS Conform

The Endosafe®-PTS Endotoxin test utilizes exisitng FDA-licensed LAL formulation.

#4056, 142 Gwangdeok—-daero, Danwon-gu, Ansan-si, Gyeonggi-do, Republic of Korea
Phone: 82. 31. 409. 3707 FAX: 82. 31. 409. 3709
E-mail: younan99@biovenom.com Website: www.biovenom.com

a8 15, 2= HH 2SS AHMNA

O ezl F2 33
»FPLC o| &%t Hz[elo &2

s HAE B0 ¢e27| Y22 (Hyaluronidase, PLA)S &22|5H7| 25 FPLCS

Gel-filtration chromatography &2 ALS&. A= &= 15 mg/mLS injection

Sk 11, Gel—filtration chromatography2| 2[ol w2} 2XtZFo| 2 el 27| ge=

1ol Hyaluromdase(MW 38 kDa)2t PLAL(MW: 19 kDa)= HX 22|=0{, 2XI2F

o] 2t 2=9o| gEME2l Melittin(MW: 2.8 kDa), Apamin(MW: 2 kDa)2 =7

o

mH

22|50 LHZ. Running timedl| w2} 22E Z collectoroll 2o & Z1Zx=35}07
=°| REME 2 EAFE ¥ = JUAUS (O 16).



U c— Fractions
ﬁﬂﬁ'épﬁﬁ BT 89NN RBIEBEEN BB RBABHA BB NI R BESEET BB 0N

L 450,0
0.350 3 B’DU%BuﬁErB E
]
0.300 - 80.0 E
Es00
R0
0.250 3 60 . . . E 300.0
o Melittin, Apamin, Amine 3
020 £ g Es00

0150 F400 \ \ E-2an

F 0.0 "\, £ 150.0
0100 3 \

Eo0.0 PLA, ¥ E 100.0
080 1 fv/ '/r\ 00
-0.000 0.0 b — o : E 0o

» ) nu E I, 16000 o

a8 16. FPLC Ol 2/t #EadE 3 E4F =8

» Ultra—filtration2 0| &8+ Y 27| FU=HE MAH F HWa2|Ee Ea2|
m 7| & ultra filtration 22 55 ~ 65% T=x2| HE[ElS ¥7| 2siM=, &
(30 kDa, 10 kDa, 1 kDa)2 sis5t0] zZXH2Z 1 kDa H Eai ¢l o{ujeHol At
(otmpal, W2|El)S HX{oF 3. Eet
x| xetelof len{, H[&0|Lt A

[ O
12 oA

— 0

77t

0[O 01t S™EE 1HAZR thest A7), 852 FEAMEC He|Elnt A 27|
SEMEBOl FUZZ L EWI(Hyaluromdase), A xza|alold A2 £ 13 kDa O|Atol
= 2 |5t7| /st X2 Xto| & o| &5101 cut-off sizeZ} 10 kDa ¢! ultra
filtration membrane2 2 oiz}sto] He|ElS 22[E

m cut—off size 10kDa ultra filtration membraneS 0| &35t0f MM &E52 5£5 10
mg/mLECHt H 2 =2l 1 - 2 mg/mLel s=2 F2|A| H[E 550| ACf

Moz /| Ligtg. s=7t 230 w2t 15 Z2/20] 10 mg/mL M Z=A[Zct &
1, ZFT2 HE0| Hotd tHFELo =z Mot Al SWo 5 A2 X SEUZ AZH
ol Zoi™ =AM ol Ldet ek O|ECH 22 SEE M=ZA| che A FXM 3 Hy

2 HAY St
o w3t on] ZAZE|mlotd A27F 2bM3F| MAHE X LgACH (F 6).

se | wew g gy |LN0F (A woa ase
(mg/mL) (%) ” S (%)
(mg)
20.0 7.8 12079 4.7
10.0 20.1 9872 19.8
2.0 48.0 1098 26.4
1.0 54.3 528 28.7

E 6. 20-40 psi =HollA EHo{E AMAISH= S
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o
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T Wl H g (|13 B (3] oy & dyE 3¢
(mg/mL) (%) FAAZ ) (mg) (%)
20.0 8.1 13688 5.5
10.0 34.2 9951 34.0
2.0 42.6 1455 31.0
1.0 57.5 548 31.5
E 7. 5-10 psi =HOIA| 3to{n}E AA|SIE ES
n10mg/mLsEM HZ[El s[$+=g0| 7H& =/ Lo (E® 7)., old 2
HZ 10mg/mLe sEZ2 M= F= &2l &. Ultra-filtration 22 F2[st HAE
=9 HPLC &4 Z1} =27 M E2l Phospholipase A2l &0l CHEE A
H =HASE gelE (a8 17).
1.20
1.00+
0.80+
2 060
.40 Apamin PLA, K - " ~ 5,
’\/’M— B “‘ :’&7/—)
2] ﬂ NO PLA, =
WA P il
0.00 T 1 Tl T LI e (R o
800 10.00 12.00 14.00 163‘?,-.“195
a2 17. cut-off size 10kDa Ultra Filtration membrane 2 0| &3}10{ PLA2 ®|A
» 10kDa Ultra—filtrationg &3l =2|st dHME=2| Prep-HPLC2 &%t HelEl E2
s HEEl 22| M, AHE MAo /I8 E2 M Ag Zotsto] & QAo Fal st
AlE  FH(Ethanol) 95%2F HXMTE SoHZ AIESE. o|salel AE FHE
Gradient2 AF23510{ cut-off size 10kDal z Ee|st 2| & B2 TMEQI
Melittin2t2 22|l S&£= 22 & Hel8 I 3(132-158 FZHA S&)8t 2
2= =& 7|(fraction collector)2 2420f (I8 18), ol 23 = (ethyl alcohol)=t
TFA(trifluoroacetic acid)& 3™ sF7|2 HAHSIUCEH -75 C 22 & A
Zotn 2L efjo| shEe| He|E REEES ¢dct | 22lE "B 2EEe 3
EZZ(standard)™} H|

ZotEIefo| & /3 & Alote| otmtal, PLA2, HZ|E
5t HPLCE =X & =lg (65 — 75%) (A& 19).
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?C.|t| d[lhql '.IOU ll:!-‘_l DJIOG 1700 14‘00 kl'lt.lﬂ |I'!ID'IE 70|UD
13 18. prep - HPLCE S¢t Hz|E MAL
1.00
BHEE
0 HWE|El —
0.60+
Il
2 0404 % ||
™~
o ]
0.204 %
s 2
0,00
£20————7— T — —r—T—T—— T
8.00 10.00 12.00 1400 16.00 18.00 20.00 2200 24100
Minutes
a8 19, Waleln HWale FFEEe HPLC vl AZ0lEJH
nZEHOZ 5ot HelBEl EEE=2 AMAE M2te 22 AFSs oo, Al
melittin 22| 82 &glg (38 20).
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18 20. 10kDa ultra—filtration 2 Prep—-HPLS &3¢l melittin 22| 2% &g

Az sbset 2S5 297 Mz

x|
n 2 S =5t &8 & ot 535 3 (Fluid bed process)2 A ZE0] =&
p

spray, bottom spray, tangential spray 37X 2 2F=ct &

S50 olst A= 2 Ui = ZZHChamber)ollA CHAE Z O|R0{X|= =&t 2
M, o|oFZE M=, AlZ H|ZE S0 ZX 2 AYPEolof M=o A3 UALCH
n St 7| oM ExAlel =8 =8, A=, ZEHO| O|FHE = /U2 =Z 0| gl
CtE SAXRHECH /g9 =80 £ SHYAZLS EAIZ £ Uct EIE S 1t
Mz 2|0 Top spray HAl2 22 & &< = U= Ct84e FxE X|H 24ty
o] o £2 a2 S0 Fct O3 e 2 2UAE JUK, st E S0 S
g=lct =22 22 ZE (Powder Coating), 2% 2|o|o{& (Powder layering)
= Sl 5} (Pelletizing)oll & O| &I}, Bottom spray 2Ale| R=£2 2 FEI|&0|

8
Hisf <28 HES HYAAFEE ANMUYES TS SHste FEHe=
Active LayeringZl Coating =Moo =2 M kM g HIJE-_"LFO.:.*OH 351 Uch
3

Tangential spray(Rotor) 242 Pelletzing & Layeringdll &

|30|'
o _\'J_

>

aas =2 R85 ZZMAE MESI0]
g, Y, A=xJl Jitsst 5 ZE7| (22H: Fluid-Bed Granulator)

2 ool AME M= AFHo| Al

2xo IYBHYE

nol' r|



B (chamber)

XH
(=]

712 EA&<2 bottom spray

=E

o =
| 255

(=]
Sl

= 701 Al

920 Bottom nozzle

110

__o_

ol

N
Mo

lofl Ex=2of mE]|

o
-+

F90 x 70 x 185 (7t2 x MZE x =0], cm) 37|29

S
—

CC
—

X z=of X

=

q

o1, AF-E AlH

5

SZ2 H

[x|
S

A
putf

of
0l
il

K4

K

110
<!

o

<
oju

300¢g

ol
0

F

18l x| (Batch)

0l
il
0

<
nA

ol
wo
H

i

L.
o

£

ol
K

1.5kw 2H|E.

oF

> =S HF

sf = &

=
S0

|0l A

T 0l & 2

4
A Aol ct,

M A 7+

47 F0i8 ¥E3Y M=

Lt

235
S =

et of MHE =

et

_|

HAMoF S =0 ET=T=

5

F=AHLE 2

gy

ol 2fsl =

<!
ok

pifd
X0
Kk

o
ur

Hd

ol
11

-

io
__o=._
K

olet

A
=

7

)
I[e}

w.ﬂ

o[T
0l
=~

K

A
o
w0
™
__2
o

7ol

K[0

1000.0 g =

7ol

oju

| WH=+E 70 ~ 80 ml

Ske
a

27.59g 0| =

A



2[H), of

==
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<3y 24>

O HWelel AFFoe etdd AS (in vivo)
pofAo el | PSE 52 FALSHO] CHAIME 0t 2l Mac-22F CD4 MM =
of UoitHstE Sl =M HElElel 558 2telgt. LPS XM2|2 S7tet Mac-22t
CD42| a2 Ha|elol ols sXsiH Hda=den], ol= He|Eo| HIM=Z FHF
£ dxlst= AS =elgr (a8 25).
@ V
ah LPS LPS+Mel
4 e e, L v - ." R X g, R a'.'"".-:‘\.‘

P
)

(b} [(5]

% » wEE E:’:; E N

b m L PSe el %

£ £, -
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$ ]

<18 25>

pHZ|EIO| LPSE FEE MEAIZEM o[X[= Heks 2HelIst7| ?/st0d TUNELZF M=
Al ot QIXLE2| western blot A E S sdisto] He|lEe| §5& =elet. MEA}
H2 L5240 osh AR £ato HefjME|stof 7|0{stE2 2 =22 LPSO| 2l &+
TE MEZAIHO| H2|Elol 252 EQIS. LPSXIIZ SII8H MEAIES B2 Elo
olal HXSHA HiE= AS =HelstUn, MEAE e 2&HelXel caspase-3,
PARP1, p53, BAXS| CHMH Al =Zof dbsiQrr BZ|Elof| o5 ZAEAS. ETH ME
AFEo| EE 2 "EfQl necroptosisol HIIEIS] 58 HIIsH| fI5t0{ =telst
necroptosis &8 QIXF=¢2l RIPK1, RIPK3, p—MLKLS| g2tsieko| LPSof| 2|50 =7}
S ol HEE X222 ™I Udastes WS &ele (O3 26).
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(d)
2 Vah LFS  LPS+Mel
&
= REPKY | . - _I
mieks | — |
p-MLKL |E H-.h- l
MLKL l_——-—__l
Ol e
<a¥ 26.>
»LPS XMe| & d=go st HelEle| E55 =elst7| 915101 LPS (20 mg/kg) FA}
1412+ Foll Wa|E1(0.01 mg/kg) S = W Foistof opeae] MEgo| 0|3 P
S siolst WalElS LPSE H2lst0] 242 RLAIZI ol2rolM MEES 3 &
A& AZFE (38 27).
100 *kk
— Y h
__ Bo+ — LPS
Fas —_— LPSHhal
£ 60+ &%
i
3 w0
c
b
204
n L] 1 I T
0 24 48 T2 96
Time after LPS injection (h)
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b ARl DAIE HYIISAE A 7|
o 7l moll SMEIL Y REN BIIE o=

« SEAPE RIESE SO B7 WM TEN BAECl AKEHS BULSE YT, T
HTE0l Al LIEILE 54 BIl HAET BSAHS 9I8h GLP 215 7| 2kel @e
JEEECTINEE-PIEET

?:'shmt-d:

HESHDM

EREHAEEY Spoaguc-Danicy BEW O1E8
BE 37NN Ryua

AVE BB 21059

A2 e

T REME NS ST DEHE

n 5| AFF0] Al LIEILE= SMH S HItst, TH=fe| X[ALZ F517| 21510 AlA|
3t 2PN HEM TR 5,000 mg/kg FoiEel 171 S Ux=Z (FAIESF)E
M™stn, A et Zt soigfof &E AFF0 SIC (% 9). F04 = 148 =2k
Aubzatel BE o MEEYS AAlSIACH

(mg/kg) (mL/kg)
'-V"(Gi) 4] 5 5
llﬁiﬂ FO0E(G2) 5,000 m 5 5
E 9. AAZE(BVLS)Y SAMEHI|
m &= 5,000 mg/kg F0i oM AFZEAL = BHEFE(X] kbCh EESh ddbS A 3

2ol A AlZEE FOiF Folof o8 Yare MA
5,000 mg/kg FOIZOIM HEZT} v|m Al Rl



stolet (1 28). & Al T2 oAl B RUNE U SMFS TS B8
o nE S HE(Rat)oll ©Hal d5F0iet 21, JHEFO XAMEE2 25 5,000 mg/kg
oldo=z Eeolgt
400
C) 300 -
!
z 9
= 200 1Al
53
M )/B_,//O—’//é/
! —®G1-0mgkg
100 O
—A— G2 - 5,000 mg/kg

0 L 1 L 1 1 1 L L 1 L L L 1 L
1 3 5 7 9 11 13 15

Day
400
& 300 -
c:
= I
? 200
M [A
—@—GI - 0 mg/kg
100 —
—A— G2 - 5,000 mg/kg
0 L 1 1 1 1 1 L
1 3 5 7 9 11 13 15
Day
J8 28. AlMZE(BVLS)S SA%It
» M X[ X (Cyclophosphamide) & §0{5t0] HAX SIS Fest =7 BALB/c O+%
of 2= welldeE X FU4DE 285t 34 DE(BVLS)S 27 F0I5t01 HAZF

mg/kg S ¥84Y B (BVLS) FO{Z(G)2= T4 (& 10).

e LS T e
PO, 0 10 8 0
PO. 20 10 8 2
PO. 100 10 8 10

10. AlMIZ(BVLS)S HABZ 54|

FH
Il



n At2ol SAXE - HEAAM o ME X HY

= Bartlett’'s test & &Aoo SEAMME S HYS

=k el A2 One-way analysis of variance (ANOVA)E AlA| (Fe|F=Z: 0.05)
Mo| mE=EH SMUl=F (G2)ol cist 2t AlEZE (G3~G5) Zte

I5t7| /3l Dunnett's t-test 2| CIEAM S AMAlSIQUCH (Fel+FE: cf
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Immune Profile analysis & =telsto{ HIlst¥ct wWa el & = 2 H|ZO0|
Ml =22t "5t B7isHA =5 HASZTamrt Js Hez BESIH D,
b5t =M HYSAgTIb
=

%
Tt H| w50

= Aoz EYsict dH|E % Lymph node & FAHZF SAMH
S7totH MAZSZEIL U= A2 BHYSIRL, Serum cytokine porfile Off A
Y =71} H{10510 cytokine | H[E0| B7t6tH HASTEII U= A2
IHY S CE Immune Profile analysis & &510] SAU =2} H| W50 HAME
o| H|g0| &Z7tetH HAZAFIIt U= W=z EHYeh

n A Balb/c OF20| Cyclophosphamide & §£0{3}01 My 2H S HZEH5

¥ond, Zt Parameter H Ha=F(G1)2} Hlwstd SHHET(G2)e] HEE &
st SM=Z F22 =elstRUct. Complete blood count(CBC)olAM H AN =
(G1) thH|std SMH=(G2)2| White blood cell, neutrophil 2 Lymphocyte
of FFE FAJb Hotrl HeE2 HWAYMIF HIJck EESIR,  Mitogen
induced — Splenocyte proliferation M= HAMH=F(G1)zt HlWs{ SMHO=
T(G2)7F Zasm HAAMIE =HJcke ERESIct H[E 2 Lymph node 2
A= Hadz=F(G1)zt Hlwmsto] ZAskH AL =dctn EHE SR
Serum cytokine profile olAl= ccytokine & sE7F HAM=7(G1)2t H| W SHT
st HAARXJE = Jgct? EAHSIUCE Immune Profile Analysis OlAM & &MY
Z(G1)n} Hlmsto] ZAStH HAARX IE = JCtn EHY S CE

= Spleen ol Mitogen induced-splenocyte proliferation 2 X% 11, SML|j=+
(G2)oll M HACH=F(G1)nt H|Wsl SAHSMoZ RolstH Za3en], SH=
(G2)et v|w3sto] EASMoz Fo|5tH ZIISHR| 2tct (28 29).



Spleencyte population (%)

1p5<0.01,

160.0

140.0

120.0

100.0

80.0

60.0

40.0

20.0

0.0

OG1: Normal control
mG2: Negative control, 0 mg/kg
G3:BVLS. 10 mg/kg
G4: BVLS. 20 mg/kg
G5: BVLS. 100 mg/kg

G1

Each point represents the mean + S.D.

(n=8)

Significant difference from the normal control group (G1) by t-test.

Figure 4. Mitogen induced — splenocyte proliferation
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1Z 5t Spleen FH= SMUEZ(G2)M H
FAEATSION|

olo}

G5

a8 29. Mitogen induced-splenocyte proliferation

oF AL, Spleen FA 7t 7HAH:HZE—_H‘( 1)

Anot B0E Bt glon, 2

ot (28 30).
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Spleen weights (g)

0.8

O G1: Nornal control
0.7 B G2: Negative control, 0 mg/kg
G3: BVLS. 10 mg/kg
0.6 | mG4:BVLS.20 mg/ke
BG5: BVLS. 100 mg/kg
0.5
0.4
0.3 |
0.1
0.0

Each point represents the mean + S.D. (n=8)
p<0.01, Significant difference from the normal control group (G1) by t—test.
* p<0.05, Significant difference from the negative control group (G2) by Dunnett's t-test.

“"p<0.01, Significant difference from the negative control group (G2) by Dunnett's t-test.

1% 30. Spleen weight

m Lymph node 2 EH= MAHHZ=Z(G1)D} H| 50 SMIH=Z(G2)oAM EH A
welMdo| LtEfLEX] ghtct SMf =T (G2)2t H|wsto A|d=2 F0472(G3~G5)2
Lymph node FH 7t &7tstct (28 31)



ph node weights (g)

Lym

0.015

OG1: Normal control
B G2: Negative control, 0 mg/kg
G3:BVLS. 10 mg/kg
mG4: BVLS. 20 mg/kg
BG5: BVLS, 100 mg/kg
0.010 ~
0.005 ~
0.000

G1 G4 G5

Each point represents the mean + S.D. (n=8)
No statistically significant differences was noted in the substance groups from the normal control group (G1)
(p>0.05, t-test).

13 31. Lymph node weight

n H4EIE 2 o] At HHo|A 2] Serum cytokine profile 2 X st Z1l, 54

= H
Fo|Mo| LIEILIX|] fgCt HAAHHE F0i5t3H S mf HAH=Z1 SMO=
cytokine & sx£2| Byt gii=dl, ol= olol ™A =9
basal level &2 2 FX|57| M2 HoZ AIREICH ESHAIHEZE AHER

0{7} €& cytokine 2| E7tE FYSHA =2 2ele (I8 32).
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Blood immune cells Number(x103cells/ul)

Cyclophsphamide Fo0igo| A=+ (G2)0| Matti=F2} H|W35to{ Zta
AlZtol X|'ofl w2t Z7tsict dF SEAFHA Hati =+ (G1)at 8| Sto
= (G2)olM SHEM FolstH Zastdn, AlEEE F0472(G3~G5)nt
ZT(G2)el sSAHEAl Xto|7b LIEFLEX] 2EUCE Neutrophil count &
Cyclophsphamide £0igof| SMH=Z(G2)0] HAHLH=+(G1)2} H| 50 2
AR EM AM™OM SHUHEZ(G2)oIM DMHET(GT)2E Bl st SH A
7olstA HAsien], AIHER F0Z(G3~G5)1 SHUET(G2)e SH
Fo| 7} LIEFLEX| e+tCt. Lymphocyte count E X} Cyclophsphamide 5010l
M =Z(G2)0|l MM =F(G1)nt vt 4 3F9"i-7’-, %‘—'T'—é’é*l’“oﬂﬂ 2é>|1H
T (G2)dl M Hatth == (G1)2t Hlwstod SH

AF{ o SHUY=T(G2)2l SHEACCl xto|7 P '—PEH—PKI kst ZL%! 33).

Mo kMoo 2 H R

—4—G1: Normal control
—l—G2: Negative control, 0 mg/kg

—&—G3: BVLS, 10 mg/kg

—<—G4: BVLS, 20 mg/kg
—¥—G5: BVLS, 100 mg/kg

Pre 11 18 22
Time after administration (days)

White blood cell



Blood immune cells Numbe1(x103cells/ul)

Blood immune cells Number(x103cells/ul)

—— G1: Normal control
—l- G2: Negative control, 0 mg/kg
3 —&— G3: BVLS, 10 mg/kg
—<—G4: BVLS, 20 mg/kg
—#K—G5: BVLS, 100 mg/kg
6
4
2
0 " " " "
Pre 11 18 22
Time after administration (days)
Neutrophil
10 -+
—— G 1: Normal control
—M— G2: Negative control, 0 mg/kg
—&— G3: BVLS, 10 mg/kg
8 © < G4:BVLS. 20mg/ke
—#¥—G5: BVLS. 100 mg/kg
6
4
2
0 | |

Pre iz 18
Time after administration (days)

Lymphcyte

Each point represents the mean + S.D. (n=8)

p<0.01, Significant difference from the normal control group (G1) by t—test.

718 33. Complete blood count(CBC)

22



CD3'CcD8" of CD45" cells (%)

w HEE 2o AF S WUo|A2] Immune Profile Analysis & ZI&ist ZAnf
Cytotoxic T cell population H| &2 A= (G2)0lAM A =Z(G1)2t H|W S04
sSASHoZE ROt A e, SHUHEA(G2)2t H|wStod 10 mg/kg S
BVLS F0{Z(G3)0dAl SAHSMo=z Fo|stH SI7HRICE Helper T cell population H]
22 SHAU=Z(G2)olM HAM=Z(G1)T H|WSHH SAHENMoZ Fo|5tH AT
o BVLS F0{Z(G3)dM SHEH2=Z

Kl

o, SM=F(G2)2 4| W50 10mg/kg S&
FolstAl E7K¥ct B cell population Hl&2 SM=F(G2)dA] HM=Z(G1)=}
HlWsto] SAHEMo=z FolstH ZAMIT, SMU=Z(G2)zt H|WSHod 10mg/kg

1o .

2| BVLS F0{#(G3), 20 mg/kg &2l BVLS F0i7(G4) 2 100 mg/kg &
2ol BVLS F0{Z(G5)MAM SAHSM=2 Fo|stA SIIHCE. NK cell population
HE2 247 o SAHEN {FolMo| LERX] 2yt (28 34).

¥
T

0.5-

0.0-— | | | |

e o & O O

Cytotoxic T(Tc) cell population of CD45+ immune cells
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CD3CD49b" of CD45" cells (%)

NK cell population of CD45+ immune cells

Each point represents the mean + S.D. (n=8)
99 p<0.01, Significant difference from the normal control group (G1) by t-test.
*»%xp<0.01, Significant difference from the negative control group (G2) by Dunnett t-test.

18 34. Immune Profile Analysis

n AN, WAAKX KM (Cyclophosphamide)E F04510{ HAXSIE FUst
BALB/c OIAE o|8t HASZIAIEHW M Complete blood count(CBC)oiA

L

A
A

o

oo >

M

H=F(G2)zt thH|5t0 Al 2R F0iZ(G3~G5)olAM 2] XHo[7} LIEHAX| 2ttond,
Mitogen induced— splenocyte proliferation oA SAMO=(G2)zt ChH|5t0] X}O|
7b LIEEX] 2EUCEH Spleen 2 = SAMHE=Z(G2)Z d|wsto] xto|7} LtE}
LEX] 2tken{,  Lymph node 2| FA = s =2(G2)nt H|wsto] SIstA L.
Serum cytokine profile oI HA| =2 SMHO=F2| cytokine &2 XH0|7F Lt
EtLEX] 2k Immune cell profile Analysis OlAl CD45+ immune cell 2] NK cell

population H| 20| MAMH=+ 2 SMOf=3} CHH|5I0] A

=2 F0{(G3~G5)

o] =A Luigtl, Cytotoxic T cell, Helper T cell 2 B cell 2| population H|Z0|

Sd =2t the|5to] 555t Ze2 LIEICH

n

T

Moz MAAKX K (Cyclophosphamide)E 5045104
71 BALB/c O}IRAE 0|83t HASTIAHOM AlEHE

==
a7 F0{= Lymph node 2 FAH= SHH RwoAMO|



A= (G2)nt H|wsto] A|IFEE F017(G3~G5)2 lymph node 2| A7t &
7t5t5 11, Cytotoxic T cell, Helper T cell 2 B cell H[E0| EAH &Moo=z |Folth
St HERID, NK cell H[g2 AldE22 F0{2(G3~G5)e B7tstes d&2 Lt
Etd. Ze8cz, 85RA=SEBVLS)S HYST s iMens LEbf= A
OE Al=E

B W M kophophomatc B
UHESY XEEIEEVIOE

Study No.: B21156

BYT Study Na.: B2 56
Report

BHEHOZ FO8H SIHUCE Helpe T coll population HIEE 54 08X G20 A
HUEEZFGHE H280 JBHEECE ZEE N 2290 S20E20G2E 28N
I0mpike EEI BVLS BHIGHHAM SHSXHSZ ROSIH SNH0E B el population
HEE BAERGHMNAM EAUEDNGHY HD2HH0 BHSRESZ Fo8R 240
BUHEZZGHI HILSIH Iompke EEHS BYVLS ROIZGI), 20 mpky EEHS BVLS
FHGH B 100 mpke BEY BVLS RHIGHNEM SHARXST KoM ST
NK cell population HIE2 2 2 £ SHSE S240] EHLE S0

HEESZ MAAYH(Cyclophosphamide) FOHEH HELHSHE REH =2 BALRE
O E OB HESRABENM MBESD ZSEAFABVLSY AT RHE
Lymph node & SHiE= B Fo80 LEILT BSID BHHENGHT U2
AMEES SHZGI-G5E lymph node 21 2RI S 8 2, Cvistoxic T eell, Helper T cell
2 B oecll HIEO SHZIS NOE UENED, NK ol HES SHREH F980
LIEFLI T E SN ABEE FOHDGI-GSE HE0 =X U2 H2ex: 20
MASHET HMBRT P0E= ASE ASELO.

I8 35. MEA REAY HEEDM (F)Eol2SAH)

AP Sy Na: BEN S
Kt
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A7E¥R)
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AANAZAIH| O =25 oA
(AAYR: EB=9a)2A(BVLS)/ Lot No. 20201016 /Batch NO.:
202010]
XA T,‘f_?ﬂ_l-ééEﬂ
=AY | O @3] 5o S4AIEA AFYE W AIFEA Fojof o3t &
‘ge¥tgo] WAL A kS
- a3 FA XA 5,000 mg/kg.bw o] o= mEtE
O fA=GAE 2, =70 BEAEA] %S
7|6} AF | - SojAfRto] HAEA] s
O gof, ojdo], UitE 3l LB = Mo 29
A Al | O EAAYRE &5 dE27] Ad )0l e 2 AR 29
FOIAREE | O oAt 28 Al AR E S0ty Holdo)] ¥t 23 FE A
% A TAE 71X
AR 7168 | "HISXK =88 & & U
ﬂ%‘ S =k
&=
olo1a e JAE B=0=2 10mg/kg.day
224 o
(ML Z(AA Lot @ #2020_10)]
AEZAFE | O 00 AZ, mg/mL &
- 00 @ f9d Z7HH A+ GjH], p<0.05)
AL 2 (A4 Lot @ #2020_10)]
7. 7154 o BALB/c/40 mice, 10mg/20mg/100mg/kg, 35(213]), A41+5
. o O
=AY °l

o

- AL ED AldE2 Fo79 lymph noded] £ St
- NK cell H]22 S/dUELEH Ald2d T4 vlso] =7
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<EH T3>

FYUSDAE ATALAA AFSA HFAA

Ay |25 R Wade o8 welnRIvg T U7 AR Y
FRAF7B g xlupol 2.5 o718 @ ol =]

AT YA 4z AFZIZE | 0000 048~ 20214 128EE 24
3

528,000,000 ¥

2 Zled AFEA #¥

Al F(AF @A ol H) (o ) 71E AE AN { )
AABAERA D) ) A ()
AFE =4 43
Az AFAR Azis oo v
= 7| £(%)

BVLS 2020,10,16 100
C B Chjels HESA 0SS SolE & olE XARHEUHY BIAN, MESSHE 5)
“AERIDE ESRAZHIN ME BT

4719} o] R&D Zl&€& AFHE 43E HaPud

2021 F 12 € 30 ¥

a7 2 i

38 39. BVLS AMAZE (ME EAl &2lAM)
-gEdF7|2(FoIEE W) @ AMES REM ¥ HNM HAEB
OAIHE (He[Elnt RMF FEE &8 4750 &84 AZS (in vivo)
n T FA2 HAMEZ(NC), SMUI=Z(LPS), AU =Z(NC)2F 10 mg/kg
e n2l(BVLS) F01Z(NC+BVLS), SMH=Z(LPS)2} 10 mg/kg S22
22 (BVLS) F£0{Z(LSP+BVLS)2 2 #+AMSI%CH (18 40, E11).
Day 1 28 29 30
T AL i ,
T T T T T T T T T I — Isoflurane 03
2 L CER R
_ o MEET N
BVLS PO. sacrifice

a8 40. MAIEZE(BVLS)S &AM HZ (in vivo)



J-['d%" EC‘H‘(LPsvaSJ

PO.
RO.

E 11. AAZ(BVLS)2

PAXES EsS =elsty
LPSZ2 REE =X

o 2

| %84 S (in vivo)

<Jdg 41>

PHSH AlO|EFIRIQl TNF-a, IL-1p2| CHAsZE HELE &Sl AlMEZES &5
2 goteh LPSoll 2fsi &71et TNF-a, IL-182] &&2 AlM Zol 2o XA 2
aots AE 2elg AlMEo| =20 LPSE REE Md7atd ojxls 25 EIt
gt dwatel gtEet QlAtSel UHHAIE 2ol At AN E2 &2t M|z oA
2l VE-cadherintt Zh&h&=Ab0tz{ 2l NGAL 7elsHl =&st= A g =ele (a8 42).



TNF-« IL-18

0.5
0.0- 0
|L—1|3 E NC NC+Mel LPS LPS+Mel NC NC+Mel LPS LPS+Mel
NGAL VE-cadherin
|

NC NC+Mel LPS LPS+Mel

NC NC+Mel LPS LPS+Mel

<842.>

OAMZ (Mgt R FEE EF) ZT75F0He ™M HE (in vivo)

HA XA 5tst JME So5t0{ 2tak &4k 0pH el NGALZE Kim-18 =elsto] AMES 258
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daAd 72 QA #2010 A BR)
e R 28 =1 e R 28 =1 gus 4o
CRE Py Py e Hd7d
il R A il L N Rk
271487
0 ~ 500
3714% | 10 m/hr 714 ; 90 m®/hr
m°/hr
EQern 30 °C 2den 0~ 110 °C 35 °C
Axren 40 ~ 50 °C ARL® 0~ 90 °C 65 °C
A AIRE 10 & A AIRE 5A17F 30+
Microclima 02 b Microclima 0~ 0.2 b 02 b
- .2 bar - ~ 0.2 bar .2 bar
e te ¢ TES te 4
a2l ez a2l A xezs
"7 = 0.5 mm "7 = 1.0 mm 1.0 mm
37] 37]
Bottom ) Bottom ) )
0.02 m 0.1 m 0.1 m
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Apamin inhibits renal fibrosis via suppressing TGF-B1 and STAT3
signaling in vivo and in vitro
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Abstract

Renal fibrosis is a progressive and chronic process that mfluences kidneys with chronie kidney discase (CKD), imespective of
cause. leading to irreversible failure of renal function and end-stage kidney disease. Among the signaling related o renal fibrosis,
transforming growth factor-fil (TGF-31) signaling is a major pathway that induces the activation of myofibroblasts and the
production of extraceliular mates (ECM) molecules, Apamin, a component of bee venom (BY ), has been stedied in rélation to
various diseases. However, the effect of apamin on renal interstitial Gbrosis has not been investigated. The aim of this study was
1o estimate the beneficial effect of apamin in unilateral ureteral obstruction (UUOinduced renal fibrosis and TGF-B 1-induced
renal fibroblast activation, This study revealed that obstructive kidney injury induced an imflammatory response, bular atrophy,
and ECM accumulalion. However, apamin treatment suppressed the increased expression of fibrolic-related genes. inchuding o
SMA, vimentin, and fibronecting Admmistration of apanmin also atenuated the renal tubular cells inpury and tubular atrophy. In
addition, apamin attenuated fibroblast activation, ECM synthesis, and inflammalory cytokines such as TNF-or, IL-1 {3, and IL-6
by suppressing the TGE-(3 -canonical and non-canenical signaling pathways. This study showed that apamin inhibits UUO-
mduced renal fibrosis in vivo and TGF-Bl-induced renal fibroblasts activation in vitro. Apanin inhibited the iflammatory
response, tubular atrophy. ECM accumulation, fibroblast activation. and renal interstitial fibrosis through suppression of
TGF-H1/8mad2/3 and STAT3 signaling pathways. These results suggest that apamin might be a potential therapeutic agent
for renal fibrosis.

Key messages

« VU injury can induce renal dysfunction; however, apamin administration prevents renal failure in ULIO mice,

+  Apamin inhibited renal inflammatory response and ECM deposition in UUO-injured mice.

*  Apamin suppressed the activation of myofibroblasts in vivo and in vitro,

*  Apamin has the anti-fibrotic effect on renal {ibrosis via regulation of TGF-f1 canonical and non-canonical signaling.

Keywords Renal fibrosis - Apamin - Myofbroblast - TGF-31 - STAT3

Introduction

Renal fibrosis is the ultimate common manifestation of pro-
! Kwan-Kyu Park gressive chronic kidney disease (CKD) leading to the irrevers-
Khparkiheiacks ible destruction of kidney parenchyma and end-stage of renal

v 3 i sia o Siacy 3 it
Bequrtment 6F Pathology, School of Medicing, Catholie Universiy falure [1, 2]. Renal fibrosis is charactenized by the demalition

of Draggu. 33, Durcigongwon-ro [ T-gil, Nam-gu. of renal tubules, wbular atrophy, infiltration of immune cells,
42472 Daepy, Republic of Kunea accumulation of myofibroblasts, and overproduction of extra-
National Academy of Agricultiral Science, Teonjusi. Jeonbuk 54875, celiuar matrix (ECM) resulting in renal tubular cell apopiosis
Republic of Korca and necrosis [3-5].

Among these charactenstics, inflammatory response plays
an important role in the progression of numerous acute and

@ Springer
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NEAUA Main Site | NEAUA Virtual | Past & Future Meetings

neaua.org

Oth Annual Meeting

OCTOBER 14-

Preliminary Program

Program & Abstracts | Concurrent Basic Comprehension Course

THURSDAY, OCTOBER 14, 2021

T:00 am - 5:00 pm

.00 am - 5:00 pm

7:30 am - 8:30 am

8:00 am - 8215 am

B:15 am - 9:35 am

815 am - B:23 am

8:23 am - 8:31 am

8:31 am - 8:39 am

REGISTRATION DESK
Diamond Ballroom Foyer

SPEAKER READY ROOM
Carfeton Boardroom

CONTINENTAL BREAKFAST
Diamond Ballroom Foyer

INTRODUCTION & WELCOME

Emerald Ballroom I

Ermnest M. Bove, MD; Prasident

Mew Engiand Section of the American Urplogical Association

Edward Messing, MD
AUA President-Elect

SCIENTIFIC SESSION I: ONCOLOGY |
Emerald Ballroom Il (6 minute prasentation, 2 minute discussion)
Moderators: David Canes, MD; Benjamin T. Ristau, MD

Kenneth A Softness, MD', Sumedh Kaul, ST, Aaran Fleishman, MPH', Jason A, Efstathiou, MD,
PhDZ, Joaquim Belimunt, MD, eho!, Simen B Kim, MDS. Ruslan Korets, Mol peter F. Chang,
MO, MPH1. Andrew A Wagner, MD!, Adia F Qlumi, MD1. Boris Gershman, mol,

1Beth Isras! Deaconess Medical Center, Boston, MA, USA, 2Massachusetts General Haspital,
Boston, MA, USA, 3Um'versa’fy of Colorado, Aurora, CO, USA.

Mohammad H, Hout, MD, Broivoj Golijanin, BS, Chris Tucchi, M3, RN, Frances Kazal, BS, Timothy
O'Rourke, Jr, MD, David Sobel, MD, Gyan Pareek, MD, Dragan Goljjanin, MD
Brown University, Providence, RI, USA.

ncer: Emulati f fo: al
Alefandro Abello, MD MPH, Sumedh Kaul, M3, Aaron Fleishman, MPH, Joaquim Belimunt, MD MPH',
Irving Kaplan, MD', Simen Kim, MDZ, Peter Chang, MD MPH', Andrew Wagner, MD ', Ruslan Korets,

https{/meeting neaua.org/abstracts/2021-Program. cgi 116
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315 pm - 3:20 pm P13, A standardized serum bank for obtaining microRNA signatures for assessing prostate cancer
risk.
Scoft Perrapato, DO FACOS, Nicholas Farina, PhD, Adrian Berg, MD, Marels Wills, MD, Jane Lian, PhD.
University of Vermont, Burfington, VT, USA

420 pm - 325 pm P14, Inhibitory effects of STAT3 transcription factor by synthetic decoy ODNs on autophagy in renal
fibrosis
Kwan-Kyu Park, Professor. Young-Ah Kim, Researcher.
Callege of Medicine, Cathofie universily of Daegu, Daegy, Kores, Republic of.

3:25 pm - 330 pm  *P15. Creation and Validation of the Harmonized Arabic Version of the Expanded Practice Index
Composite for Clinical Practice {EPIC-CP)
Mohannad Awad, MD Luke Hallgarth. MO Ghassan Barayan, MD. Mohammed Shahait, MD, Ramiz Abu-
Hijlin, MD, Ala'a Farkouh, MD, Raed Azhar, MD, Musab Alghmadi, MD, Ahmad Bugis, MD, Said Yaiesh,
MD, Saad Aldousari, MD, Alaeddin Barham, MD, Mohamed Saed, MD, Ayman Moussa, MD, Waleed
Hassen, M, Shelly Naud, MS, PhD, Mark Plante, MD, Richard Grunert, MD.
University of Verrmont Medical Center. BURLINGTON, VT, USA, King Hussein Cancer Center, Amman,
Jordan, King Abdulaziz University, Jeddah, Saudi Arabia, Mubarak Al-Kabeer Hospital, Kuwait, Kuwait
Kuwait University, Kuwait, Kuwait. Surgical Subspecialties Institute, Cleveland Clinic. Abu Dhabi, United
Arab Emirates, University of Vermont, BURLINGTON, VT, LISA.

330 pm-7:00 pm  EXHIBIT HALL
Lake Champlain Exhibition Hall

3:30 pm - 4:00 pm  COFFEE BREAK
Lake Champlain Exhibition Hall

4:00 pm -4:15pm  Research Scholar Award
Emeraid Baliroom i}
Chromatin Compaction by the Polycomb Group Protein CBX2 in the Male Germ Line
Jongmin Kim, PhD

415 pm - 430 pm  JU Update
Emerald Baliroom IIf
Martin 5. Gross, MD

4:30 pm - 5:00 pm  The Critical Role of the Urologist in Trimodal Therapy for Muscle Invasive Bladder Cancer
Emerald Balireom il
Adam 5. Fefdman, MD

500 pm - 5:30 pm Interesting Cases |: Urothelial Carcinoma
Emarald Ballroom I
Moderator: Scott Perrapato, MD

C1. Management dilemmas in a case of a single kidney patient with significant ureteric tumor
Babak Kazemzadeh Azad, MD
St. Elizabeth's Hospital, Boston, MA

C2. WITHDRAWN

C3. Urothelial Carcinoma of the Bladder and Upper Tract in a Patient with Muir-Torre Syndrome
Jason R. Gee, MD
Emerson Hospital, Concord, MA

5:30 pm -7:00 pm  WELCOME RECEPTION IN EXHIBIT HALL
Lake Champlain Exhibition Hall

FRIDAY, OCTOBER 15, 2021

7:30 am - 5:00 pm  REGISTRATION DESK
Ballroom Foyer

T:30am-500pm SPEAKER READY ROOM
Carleton Boardroom

https{/meeting neaua.org/abstracts/2021-Program. cgi TG
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