PEEUs

11-154300-000646-01

(Development of hair growth solutions from
Acanthopanax koreanum and Critinum asiaticum
complex extracts)

2 Al o




g

FpA e B =

A

T

o] &%

N

j=1 =0
= LN

Q.79

= «
=

o] B

501

)

o

9

2014

e

ﬂo

—_—

0

—_

0
w_
B!

£

N

ﬁo
o

o



COUR-N W a I
ﬂ Nro HE \ﬂl IrL = - ﬂﬁw‘_
R T o i T i ol
o AN ~ = ,H_QI = B
BKom oW o K
' o Ko R i =
N o —_— 7o N —
NN X 03 . ~ il R
- °F ™ ofn e =
T iww o % A
A
w AW GuoB u W
= o W N N oo 2 Wo ~d
o] & M T e S
. = ™ M = = mrm = W o
R 70 1 = - N
i CoH T M= © =
TR Moe ) %5
W< 5 T W E N o y T
= do - Wn_u M UTU_ 8 ) P - mﬂ
o Eome o 3= < ol .
n,mE H_l _i ioH K e m 5 2_1 w m_w @
T p 5 % 5 B
G " B Wi e g <) - K E,_ oo
o v = Mg - R g % o
g T B ﬂomﬁwzﬂ - o =
— oI &o o = Ho fii ;&a i oo = o ,W!
O m o= T pid oy =] — A gl
Zsav? X L A
g ~ o = o 03 _
NA X T o b B @ = Iy
EE il S O
! [z - ~
Poeo= | ™ ol 3 % s P IR %
SRR i = TRE® < T o= w®
11 v _ _ o > 7
@Wx,ulﬂi% 2 r %M%mlm Qmﬁ 5o
OL \T:l ﬂAIL O#E JcML m‘.ﬂ m‘.ﬂ Tc m \Mv_ﬂ m o) A = o 60
—_ G ol el il o alil
mauulfmwﬂxﬂ & @romm = N S RO E@
N = — =
o og N FX_w ° EN 2P L omar e ®
ol L o} T’ - _T o] 2 ™ mn —~ 4o
o5 o] K A SERS o B oy =
" - olo Mo w R B = WO ) — B W
TE g A Ho < . ChFSuT ey
o™ ~~ W ®r do N~ M H iod S L oo N X )
T S N AR %dﬁqﬁ
S S o < cn DedrSiw R
el = o ﬂ gl d_ﬂ ) o Jl Jl X EL el 3 5 2 O_H ﬂy| =l Jl N
T g i® TEFRTTEI®R T E Tk wm
rE e pRTHdTERRH OpNME R e TF
FABRBHTRNSTD moANT MW T T
. | | |

TR o R e ok

sl
o
~-

I
I
v
v

5 S 714

=

So= AujErie &

=3

2o

Al
2]

R

1

R

e

o

-
=

o

=N



SUMMARY

1. Title
Development of hair growth solutions from Acanthopanax koreanum and Critinum asiaticum

complex extracts

II. Purpose and necessity of research and development

The hair growth drugs on the market, minoxidil and finasteride, have no satisfactory
potency, but serious side effects such as erectile dysfunction, blood pressure drops in
hypotensive patients, and abnormal external genitalia of male fetus in pregnant women.
Therefore, long-term use of these drugs is not recommended. We started to develop a
more effective and safer than the current hair growth drugs using extracts from

Acanthopanax koreanum and Critinum asiaticum which had hair growth effects.

III. Content and scope of research and development
- Establishment of the extraction process of hair growth fraction
— Establishment of the manufacturing process of hair growth fraction

- Efficacy study

Formulation study

— Drug mechanism study

Safety study

- Development of hair growth solutions

IV. Result of research and development

- Establishment of the manufacturing process and the marker compounds for Acanthopanax
koreanum and Critinum asiaticum complex extracts

- Development of Acanthopanax koreanum and Critinum asiaticum complex extracts having
the hair regrowth promoting effects similar to 5% minoxidil in animal studies

- Finding that Acanthopanax koreanum and Critinum asiaticum complex extracts induce hair
cell proliferation through the regulation of protein expression involved in the cell cycle
and activation of wnt/B-catenin pathway involved in hair growth in dermal papilla cells

- Completion of single dose toxicity study, repeated dose 4 week dose-range finding

toxicity study, antigenicity study, skin irritation test, and eye irritation test

V. Future plan for the utillization of research and development
- IND submission after long-term repeated dose toxicity studies of Acanthopanax koreanum

and Critinum asiaticum complex extracts

Patent Application in Korea and PCT application

Contribution to Korean farmers' income by using Korean native plants
— Marketing the natural hair growth drug through the hospitals and pharmacies related with
SCD Pharm.
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Pipeline Products Count, By Stage of

Development

phase 11 | P
E Fhase 1 m >
§  rrecinca ) -
_: Unkniown n‘
Dizcantinued m 3
o 3 & » iz is
Mo. of Pipeline Products
¥ 5 T8 dREARA NT AF
Drug Name Company Mechanism Product Stage | Administration
prostaglandin F2 receptor agonist.
Bimatoprost Allergan, Inc. | stimulate the resting follicles to Phase 1I Topical
growing follicle
Medicis )
. steroid ester and a androgen )
CB-03-01 Pharmaceutical ) Phase 11 Topical
. antagonist
Corporation
. autologous Human Platelet Lysate,
Kasiak Research ) o
Refagro Pvt. Lid stimulates new blood vessels to Phase 1I Injection
vt. Ltd.
grow for the hair follicles
R-Tech Ueno, .
RK-023 Ltd - Phase 11 Topical
td.
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Akt/orotein kinase A (PKA)E 2347} dermal papilla cellsoll Al wnt/
- protein Kkinas =

kv 2d Q1A B-catenin signaling pathwaye} A3EF7]
) B-catenin®] <143} %= C . ] 5

B-catenin Az H & _ _ ZAAEe] WHEE A R

- AEX S AEFT7] 2-4JAE .

714 #aE w9 _ A7l A &9 dERdEA g 98,
3 of & =AW, MEF7] =4 o i R , ,

ke Wsl AL ) rat vibrissa follicles -3 immortalized

AAES Erke]  <atstel] o] . _

o dermal papilla cellsoll /] waia 2g gy

- L)

- AEFV] 2AJMAES wnt/B-
catenin  signaling  pathway ¥

targetO. 2% IdHA AS
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€ AAxA BRG] A b= dAACE(EE I 2) A

ZHZg 2T B 400 mL 92 FNZwy] 23 A2 T 4 mol/L G4 90 mL 2

— 7t2FdH B3 24725 021 L/min $52 534712 YZA7(E)el W5 B A

— ZoldlE 3% AEE2 30 mL ¥E — 158 F ez golu

— 74 50 g3} 5% olEHE 100 mL Edstel FRTesd Ve

— RlZuy] g3 22 do) 4 mol/L A4 3 mLr} ¢ WA Zepade U

> b FED BS A% 3% FAFLaAoR Ao Frld FH F nlelam He

(6) o} =~3hak

Qe
& A= A %;j@% FAje] 20% ol A&d w. Z2 PHor FAY o]
R
& AN
A oF 23 g A S48 FopaAe ¥
— F2 oge(EE oEE) 70 mL ¥ Wz £50 o 5A% A=
— 16~20/1% A & o3}
— Fhaa g AFES ofdo] 100 mL 2 WA F ogE (e dEd)E A%
— o] 50 mL &l ezt 15T 443 A2 § dAlA Bl A 43
— &8s 43 F A 54
— FA49 gl 28 wote] 2 degE AAa(EE TS dx) Fom 3
— Az FAA L FelA dxez I GAF N A= F (%) dE
& 18717

<100 2 (A &7 FAL B AA FA, C A" F A KA
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A e

7F A7 REAE
O HEZA : 25+2C/ AU EE 6045
O A&7k : 2013. 6. 25 ~ 2014. 6. 24
& A8 7= EM 37h 6714 971 12714
Qe | azsel | dadel | dgde | dzde | azael
3 )\O]- =M% B ol B gl B ol =M% B o)
= = = = = =
B 7509%013 | 661% | 663% | 663% | 665% | 664%
5 1000%°]3F | 881% | 879% | 873% | 880% | 871%
Kaurenoic 2 55mea/a o] A 2.88 2.87 2.83 2.82 2.80
.00,
acid S (11290 | (1125%) | (111.0%) | (110.6%) | (109.8%)
LI L omereoly | 0 1.62 157 158 161
orin . 1m,
e BTV 1279%) | (114.1%) | (110.6%) | (111.3%) | (113.4%)
crmamine | Latmarmolg | 148 1.46 1.44 1.49 147
rinamine . m
ST (11300 | (1115%) | (109.9%) | (113.79%) | (112.29)
A 5 qg | A% | 4% | A% | A%
120.0%
100.0%
80.0%
mifil= K aurenoic acid
60.0%
=i yoorine
40.0% == rinamine
20.0%
0.0% ; ; : . :
®7 PE 67 oHE 14
<H71HEAF ] A FAAE Sk W

. 7HEAE
O H&EXHA

O A7t

S 40+2TC /U FE 755
: 2013. 6. 25 ~ 2014. 6. 24
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= A8 7F 27 171€ 2704 34 6714 12714
AgAe | Azdel | Azdel | Azel | Azl | Azl | Azl
E K B s = = B2 iy =
T = 7.5% 0] 5k 6.61% 6.65% 6.68% 6.70% 6..70% 6.75%
3] = 10.0% ] 3} 8.81% 8.80% 8.71% 8.75% 8.77% 8.81%
Kaurenoic | 2.83mg/g 2.88 2.85 2.87 2.81 2.82 2.80
acid o] A (112.9%) | (111.8%) | (1125%) | (110.2%) | (110.6%) | (109.8%)
st ) 1.58mg/g 1.62 1.61 1.60 1.56 1.57 1.59
ap Lycorine
] ol (114.1%) | (113.4%) | (112.7%) | (109.9%) | (110.6%) | (112.0%)
) ) 1.46mg/g 1.52 1.49 1.50 1.47 1.46 1.47
Crinamine
ol (116.0%) | (113.7%) | (1145%) | (112.2%) | (111.5%) | (112.2%)
# A 4% 4% 4 4% 4 4 43
120.0%
100.0%
80.00%
e Kaurenolc acld
60.0%
s ycor|ne
40.0% mmeCrinamine
20.0%
0.0% ; : 7 7 ¥ ]
=71 1718 2748 378 e7|E 1270 B
TSN G A FARE g Ash>
6. 27t BFET 222 BgAY AAAT F3
O S7¥el BEY FEE EiAd AAATE Ayl Firsol AW HA

formulation =3 (3%6)
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£ 6. AAANAZAH
45 HFE (%) A5 o F(%)
FEE STA 4.0 Copovidone 0.05
Dexpanthenol 1.0 Citric acid 0.05
Propyl gallate 0.05 Ethanol 50.0
Conc. glycerin 10.0 Distilled water 2 =
Polyoxyloleylether 1.0 Transcutol 5.0
Labrasol 10.0

7. 07}:49} EFS FE2E EFAY w2 dRET B}
O wpg-2olA o7ty EFe 55 2o wrw =2 g3 < 938 Kang 59
W (Hee Kyoung Kang et al.. Eur J Dermatol, 20(1):42-48, 2010) ©]-& A& =3
(o3}, 2719 ‘AK, &5 ‘CA'Z HH)
F A7) (catagen) %% 558 wh2(C57BL/6, SLC Japan, 15-18 g)& 159 AFSAd
HAEAZ &, v HAAE 35 593519925 mg/7lA) vFH AR vpg-20] 5 59 d A
2712 AA

Bel F 5 H90] 02 ml oFR 8ol @ WA 4F F BX FHYET 5% 1

AlE AR

=y

np-~ = 2O t)x|" J|2H(Canon, Japan)® &9 & olu|A] FAFEA 7] (Image
analyzer/Image-Pro, USA) o|& AAAdHA (S AAS H
Hl) A2t

9F(AK)S EFEHCA) AEFEEY T5APL stz AR A 27}l
(AK), =7 H(CA) NMEFEE 1% Z=XTNA vlsAE oid] 27 55% (P €0.05),
56% (P 0.0D% BRFEH7F fASHA e BakaA g &S 11w A SHET)

220X 27F(AK), +5FHCA) MEFEEY FE55 53AY LrREs ¥
A7, B3A(1:1) 1% =3+ control tiv] F2lgh @R g3 Yetdlom n=aAjd o
H] 7% (P 0.001)9] 94 TEgy Yepd 9E @ 7F9(AK), w7 (CA) MESF
56% (P <0.01) &3} LER]
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E 7. 2719(AK) ¢ FFH(CA) MEFESEFS FEE 534 ¥22F
Y E(FREE 259) AR R o Nl A
Control 28.18+7.97 -
1% AK/CA F== 534 111 73.40+£14.78"" 1%
% AK MEF=+& 52.12+28.05" 55%
% CA MMEF=& 53.03+17.04™ 56%
5% Minoxidil 94.94+8.27°"" 100%

Al 1%, 2%E wigelE 101, 128 st

o7 )
RE% 7t
O L7 (AK)®} EFH(CA) F=5 B34 2% 111 =¥ v=AE div] 71% (P
.01 994 IR} YepWlou, EIHA 1%, 2% 1:2 =Xt Z+7) 42% (P
<0.01), 43% (P <0.01) 22 &3} JeH(ES)
¥ 8. 9/19(AK)S EFF(CA) FEE B4 P 2rES
HYE(rEER %59) A EA % %6 Minoxidl Sl
g §s
Control 7.69+5.07 -
1% AK/CA %% B34 11 28.59+13.27" 36%
2% AK/CA =& &34 11 55.60+25.87 71%
1% AK/CA =& =284 12 33.09+18.69™ 42%
206 AK/CA %% B34 1:2 33.97+14.53™ 43%
5% Minoxidil 78.72+15.64™ 10095
S 7 (AK) 9 EF(CA) FEE B3A 2%, 4%S wigu & 101, 2012 gasto] 2
Ra%s HIt

A 4% 111 Z=ET v

AR e 78% (P
Al 2%, 4% 2:1 =X

O 27M(AK)$t &5 (CA) F==
© Z+7t 33%, 60% &

0.05)8] ©-o A i



Ead e (R9)

£ 9. 2719(AK)S EFRHCA) $2E BTAS MTHI2Y SEES
Y T(FRET 25) A ZBA % o’ Minoxidil Hirl
uw ay
Control 32.27£15.96 -
2% AK/CA F&%= 54 11 54.61+27.60 66%
4% AK/CA F=%& 534 11 64.92+27.63" 78%
2% AK/CA F=&= 594 211 27.17+13.65 33%
4% AK/CA FZ&+= 534 21 50.05£29.48 60%
5% Minoxidil 82.75+17.05™" 100%

o7
~1-
23

s A7t

7H (AK) ¢t &5

HCA) F== 5TA

2065 WiRHI& 111, 113, 312 dejste] I

0 2MI(AK)S EFHCA) FEE B 11 SEZ vmAD o] 82% (P 0.001)
of §o% WD Gepllo, e 13 31 EE 247 60% (P <0.05), 63% (P
0.05) WEE dEUlel 97h9(AK)S BFEHCA) FEE Baka Mg 11 2
4 (F10)

% 8 97N(AK)% EFA(CA) F2E BuAS M e TLa%
HYT(FREE 189 7 F) A AEA 0% Minoxidil S
4wz
Control 19.95£18.19 -
2% AK/CA F%&= 54 111 74.44+19.63"" 82%
2% AK/CA F%&= 534 13 54.06+36.70" 60%
2% AK/CA F%&= 534 31 56.54+31.39" 63%
5% Minoxidil 90.46+7.56"" 100%
O S7FF(AKIS BFTHCA) F2% B 11 Wl &olA] 20, 4%, 6% FEW LR ES

37}



O 27H(AK)9t &
ol wrgd veglow, &

ETFHCA) FE5 5FA 4% =37 75A9 dfH] 91% (P <€0.001)
A 2%, 6% =Ea> 42 T5% (P <0.05), 77% (P

€0.01) EEZ I} Hepo] 279 (AK)9E £ (CA) F5& 534 4% 24 (T -4)

120

100

a0

Mg = HHE (%)
3

40

20

18 day 20day

Control

2% AK/CA

4% AK/CA

6% AK/CA

5% Minoxidil

-
-
s

control 2% AK/CA  ASCAKYCA 6% AK/CA 5% Minoxidil

a9 4.

O L7H(AK)S &5

7}

L7 (AK) St £5FH(CA) 25 5FA9 w42 TERT

)

ZHCA) F=E& E3tA 4% formulationS Z-838te] HEFF S

e



O Q7H(AK)S} EFH(CA) F=E EdA 4% 3HF3=2 A (Polyoxyloleylether :
Transcutol : Labrasol = 19%:5%:10%) =X A] 135 A Y the] 94% (P <0.01)¢ 9
A R gy Jepfiglon, IFEREZA 1%:5%5%, 1%:10%:5%, =X Zh7)
85% (P <0.05), 80% wx gy yeld(ZE5)

Control

4% AK/CA
ol 2 R apZFA|
(1%:5%:5%)

4% AK/CA
o 2 R TIH]
(1%:10%:5%)

4% AK/CA e s
fi{ =R e b | = S e .
(1%:5%:10%) ‘ ol - g
100 -
- Kk
*
&80
)
' EO 4
=
ol
0
o 40 4
=3
20 -
0 T T T T
control 4% AK/CA 4% AK/CA 4% AK/CA 5% Minoxidil

MESHENH DESHETF TESH=TH

[19%:5%:5%)  [19:10%:5%) (19:5%:10%)

(7 B E 3= 24 Polyoxyloleylether : Transcutol : Labrasol)
a9 5. 279 (AK)SF EFH(CA) FEFE EA 9 formulationd] WE TEEF
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©) UP oMo MRFSAIY A3 S7H(AK)9F HFTHCA) 111 FE= HFA 4%

¥] 53} Z 2 4] (Polyoxyloleylether : Transcutol : Labrasol = 1%:5%:10%) =3 A]
712 A FQ 5% Pl=EAIE ] o4 LR g3 FRls sl

[A118 5]

L]

in vitro &% 37}

et

71 aTF

1. Dermal papilla cells®] A% &% H7}
O Be oy 79 AYMEEF dermal papilla cells?te] A5 2gol o&f &A%,

dermal papilla cellse Zwo] A, AA 2 wuto] Mo FQo3k dJas 3 53
dermal papilla cells®] %522 277 T AHA7Z29 % 2 FHXd o g
3}, Dermal papilla cells®] A& &% H7F= rat 9 vibrissa folliclesZ25-E fFd9 =

o

>~
ol
OFO l:,o[r
off
ok
2
dlo

H3}% dermal papilla cellsS

A7 37 2d9 2493ty RS A E(rat vibrissa immortalized dermal papilla
cells)E 100 units/mL penicillin-100 pg/mL streptomycin (Gibco Inc, NY, USA)¥}
10% heat-inactivated fetal bovine serum (FBS; Gibco Inc, NY, USA)o] &H%
Dulbecco’s Modified Eagle’s Medium (DMEM: Hyclone Inc, USA) | #| S A}-&3}o]
37C, 5% CO2 8270 A wjgstion, 3 Atk AdwiF 35S, Rat vibrissa
immortalized dermal papilla cells®] 521& g3 Zo] MTT assayS o] &3] =4
3} <. Rat vibrissa immortalized dermal papilla cells (1.0x104 cells/mL)< 1% FBS
= ¥3%F3 DMEM Hi#|oll &Ealo] 96 well plated] Wil 24A17F v 5 AR ES
Y T2 A YA dxod minoxidﬂ (MXD: Sigma, MO, USA)= 10 uM
o] F=7F HA AYsIe. 4 4 FoF vjde & 50 uLe 3-(4,5-dimethylthiazol-2-
y1)-2,5-diphenyl tetrazolium bromide (MTT: Sigma, MO, USA; 2 mg/mL)E % 7}3}
of 4 AF FF wEAZ O AF A2 AlAstal DMSO 200 uLEg 7tate] Hd=S
£3]A171 & microplate reader (Amersham Pharmacia Biotech, NY, USA)E A}-&3}
o] 540 nmolA EFEE =AY S. 72 ANETY FT FFE S Fagoen, o

= .
220 FHE @ viwste] FAHEE 2ARGS

Q7 (AK)SF EFHCA) FE= HFAV EiF Ax 4 237 A=A rat

vibrissa immortalized dermal papilla cellsS A}&3to] XA} S

L7 (AK) 9t &FT(CA) F=E 5FA 1D, (113) FE 3= 04, 1, 2, 4, 10 n
g/mLe FE2 AE3S u, At EFolA rat vibrissa immortalized dermal
papilla cells®] F2lo] FoA UA F7HetF=(2”-6-8). 53], 2719 (AK)9F &+
(CA) =% 5A (1:1) 1 pg/mL, (1:3) 2 pg/mL 2 (3:1) 4 pg/mL A gaell A 7}

=

F =& rat vibrissa immortalized dermal papilla cells =4 &% el S (19
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6-8). ¢, 2719 (AK)9F 5 &(CA) F=&8 5FA & 111 € 113)2 718 =2
rat vibrissa immortalized dermal papilla cells < T2 UEUAY FXelA AK
¢} CA9 & AHygv 2 FAAHEAY 10 pM MXD (116.7%)<} H]nlslo] H]S=351A
U oA =2 rat vibrissa immortalized dermal papilla cells 52 &% YE WAL

(1¥6-11)

160

XL Fekedke Rk dedkeke A

140 - 116.7 115.9 1188 117.5 112.1

20 3 e T 110.9
100 - il
80 -
60 |
40 -
20 |
0o | - _

Control 10 uM MXD 0.4

Cell proliferation (% of Control)

AK+CA (1.1) (ug/ml)
a8 6. 279 (AK)S EFF(CA) 25 24 (1:1)9 dermal papilla cells 4 &%

160 ot
ek T

140 -
1185
116.7 113.7 113.0 113.4 111.9

120 - 3000 I

100 |

80

60

40 -

20

g4 1 | |
10

Control 10 pM MXD

&k

Cell proliferation (% of Control)

AI(+CA (1.3) (pg/ml)
a8 7. L7 (AK)S EF#H(CA) FEE BFA(1:3)9 dermal papilla cells 54 &%
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160
140
120
100
80
60
40
20

Cell proliferation (% of Control)

a9 8. L7 (AK)S &

Cell proliferation (% of Control)

AK (ug/ml)
CA (pg/mi)
10 pM MXD

19 9. 7MY (AK)S £F

Cell praliferation (% of Control)

AK (pg/mi)
CA (pg/ml)
10 pM MXD

a3 10. L7 (AK) S &5

100.0
T

*kk

116.7

Kk
Ak *

1138

I 1052 1078 107.8 ‘ 104.7

Control 10 pM MXD

160
140
120
100
80
60
40
20

160
140
120
100
80
60
40
20

AK+CA (3:1} (Hg/ml}
FH(CA) FE2E EFA(3:1)9 dermal papilla cells 2 &

ofr

ek

e ok
116.7 1188
100.0 I 101.2 o it
T I I
0.5 - 0.5 =

= + = i} = =

T(CA) EFA(1:1)F HAFZETE 2 dermal papilla cells T2 &%

Kok Fokk deke
116.7 1185 * 117.4
T 1114 110.6
I
= . 0.5 0.5 - i1 -
- : 1.5 - 15 - 0.5

s + 5 s = o =

F(CA) EgA(1:3)7 /W dFZE 2 dermal papilla cells 524 &%
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160 -

*xk dkk *

3 140 "

S 120 - L. .

5 100 & I

=)

52

S 60 -

&

S 40

2

I 20

w
AK (pg/ml) . = 2 3 = 1 =
CA (ug/mi) - = 23 - 1 - 0.5
10 pM MXD _ ; _

¥ 11. 279 (AK) S EFFH(CA) EZA(3:1)3} /MEFEE 9 dermal papilla cells 4 &%

O 879 (AK)®} =F(CA)S F5&8 5dA7F 2/F ME T4 2371 A=A rat
vibrissa immortalized dermal papilla cellsS A}-83}e] ZASHA S

O 07}-‘74(AK)9+ TTFHCA)Y FE== 534 1:DE 04, 1, 2, 4 2 10 pg/mLe] &%

2 AYsdS W, 1 ug/mL A@ ol A rat vibrissa immortalized dermal papilla

cells?] Z4o] foA A Z71stdoH, FAYZETEA 10 uM MXD (107.0%)9} H]

523t A %9 rat vibrissa immortalized dermal papilla cells 2] &% < YEWIAS

(24912)
DPC proliferation
160 -
140 -
120 - ” 108.7
1000 1970

Cellproliferation (% of Control)

100 |
80
60
40
20
1 4 10

Control 10puM 0.4
MXD ’
AK+CA (1:1)

a9 12. 279 (AK)¢F EFH(CA) F=2&

4

34 9] dermal papilla cells 4] &%

2. ba-Reductase G A| &4 FI7HE4
O et=gAA groA T3 #8&S dli= dihydrotestosterone (DHT)2] A S <A
3t &% °] AEA Sa-reductase A S ZAFEH Sa-Reductase A2 rat prostate 5
a-reductaseE ©]&3to] HA7Fet [PHltestosterone (T)o] ['HIDHTZ #A3E= o=
H 7 el A=
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SD 7S ethyl ether2 vl A7l & HAFE4H sto] AHAS

of YolAd Husds. Advitt Zash 4o dHHAE 7
4C¢°] homogenizer buffer [20 mM potassium phosphate
(pH6.6), 032 M sucrose, 1 mM dithiothreitol (DTT), 02 mM
phenylmethylsulfonylfluoride (PMSF)]E % -& glass homogenizerel] %
W 7hA] SRS, AR (100,000 g, 90, 4T) ¢ A2 pellet> +
1, homogenizer bufferE ¥4 suspensiond}®] crude enzymel & A}-&
Reductase assay+ U3 #o] 335132, Microtubeol crude enzymed Al:m H
reaction buffer (40 mM potassium phosphate (pH6.6), 200 uM NADPH, 1 mM
DTT, 120 nCi [1,26,7-"HIT)E Yol HZ wrgoS 500 pL& 23 5 37ColA 60
7 RESAIZ S, 1 mLel ethyl acetateE 93l vortex §, 9A&2](1000 g, 54)3t
AEaS HHA A ZF microtube® %71 %, heating plate (60C)E ©]&3to] <A
3] 7 %38t} S. Microtubeol] 50 pL9] ethyl acetateE ¥ i1, TLC plate®] spottings}il
A7HEm(50% cyclohexane, 50% ethyl acetate) 3lollA 33 AQsAS. UV
spectrometer 2 254 nmolA TE &2lstx 10% 3AiHS BeA DHTE &893, T
o} DHT H91& 7I9=2 28 llA Z}2Fe] scintillation vialdll {3l cocktail 10 mL @
o] B- counter® ZA3%9S. bHa-Reductase Al <93 T AFES
DHT/AT+DHT)e] HIZ AAsEe. Type2 5Sa-reductase <A FEHS z2t:
finasteride (Propecia®: Merck Sharp & Dohme (Australia) Pty. Ltd., Australia)&
U dzToz ALEE IS

a B
J

o E
kS
)

TTH(CA) FEE°] bareductase 4 JA| 5o A=A rat prostate 5a
~reductase® ©]-g3to] #H7}st [3Hltestosterone (T)o] [PHldihydrotestosterone (DHT)
2 AgHE oz Frtsa S

T Aw), BEFEHCA) FEES AR W, 1 pg/mLe] BRI FFUHCA) FF
ol 95t Sa-reductase /g0l 162% A= JAgo] AHHUS. I HEx=4=E
AFg3F finasterideo] ¢]3Fe] Sa-reductase &4 o] 93% (P<0.001) A% o4 AA
AA o] #HFEHA(ZTR13)
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5 a -reductase activity

120 - i
931
— 100 -
£
L 80 -
by
S 60
=) »
= 40 -
£ 16.2
20 - 7.6 ﬁ
0 : :
2nM 0.1
Finasteride CA{ ug/ml)

Y 13. EFH(CA) FEE9 5a-reductase JA| A

O 27 (AK)¢F FF2(CA) FE& B34 2 27M9(AK) FEE0°] Sa-reductase &
A oA %] d=A rat prostate 5a-reductaseS ©]-E€3o] H 713k [PHltestosterone
(T)e] [PHldihydrotestosterone (DHT)® H3tE = ko= 3 7}351S

O 1 A3, 79 (AK)9F 7 THCA) F== 534 (1D 2 7H9(AK) F=&

10 pg/mLe] =2 HzledS W, 1 nyg/mLe] FXdA 2719 (AK)<}t

=5 5A (1 Dol 9]&}e] Sa-reductase Aol 12.9% HXE A H o]

W Q7Y (CA) FEELS bHareductase Ao JFS v XA FL0]

A x EA2 ALL3 finasterideo] ¢35t Sa-reductase @A o] oA AU A
3}

[e}
Hol B AF(Th14)

<01, 1
=T 5HCA)
5]
5]

(

v}
3}
—

rz i

o] o
A=
A+
3]
=

Al

5a-reductase activity

120 - P T0.1 ug/ml
3? 100 - il E1 pg/ml
@
z 80 W10 pg/ml
[ =
=
e 60
f=
2
.E 40
= 129

20
0 : :
2nM Finasteride AK:CA(1:1) AK

¥,

27}y F&E9 Sa-reductase A A

1

a9 14. 27H9(AK) ¢ EFH(CA) F2& 53A
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3. NIH3T3 fibroblast cells®] 54 &% H7}

O SR E%TS Z'+= minoxidil® ATP-sensitive K -channel openingol] 238 =24 74S
Z71%go] I, Minoxidil> NIH3T3 fibroblast cellsll /\1 ATP-sensitive
K'-channel opener® Z}-&3}o] mitogenic &%= YEeFW, = &3+= ATP-sensitive
K'-channel blockerell ¢]3te] xpets. upgla] ¥ Ao A= NIH3T3 fibroblast cellS
o]-§ste] Q7I9(AK)® #FHCAY MEFEE H HIAZE ATP-sensitive

K'-channel opener® #}-&3&to] RatAlaS A8k = QR dolH A}t 32

O AW NIH3T3 fibroblast cellsE 100 units/mL penicillin G (Gibco Inc, NY,
USA)$} 10% heat-inactivated bovine calf serum (BCS; Gibco Inc, NY, USA)o] &
% Dulbecco’s Modified Eagle’s Medium (DMEM: ATCC, USA) A& A}-&35}o]
37C, 5% CO; a-=7loA wistion, 3 duiry A e+, NIH3T3
fibroblast cells®] &24]& t}&3 #Zo] MTT assays o] &3dlo] =A31%S. NIH3T3
fibroblast cells (1.0x10" cells/mL)S 10% %% 2% BCSE ¥ 33 DMEM iAo &
g3alo] 96 well plateo] il 24A17F vl & ARES oY =2 ALsAS 44
) Z <2 minoxidil (MXD: Sigma, MO, USA)+= 75 uM9] & 7} HA At e. 4
g FF wiYE & 50 ule 3*(4,5*dimethylthiazolf%yl)*2,5*d1phenyltetrazohum
bromide (MTT: Sigma, MO, USA; 2 mg/mL)& F7Fste] 4 A7F &<k #8412 o
= A5Ae AAFL DMSO 200 uls 7tste] HAES &3lAz1 $ microplate
reader (Amersham Pharmacia Biotech, NY, USA)E A}-83F9] 540 nmolA SHE=E
S35 A ETY B FEE e Tekdew, gz F3 % g vast
o FAAHAEE ZAIA S

O Qo7M(AK)®} FFT(CA) MEFEHE = E3A7l ATP-sensitive K'-channel
opening & ¥7} A=A NIH3T3 fibroblast cells= AF&3Fo] ZASIA S

O Q7 (AK)S} #F(CA) MEF=E2 0.1, 05, 1, 5, 10 pg/mLe FE=2 A2 33
S o, 2719(AK) 2 EFT(CA) FE=E 93 NIH3T3 fibroblast cells®] 2]
#HEH A 2d(2E 15-16)

O 97 (AK)®F &F&(CA) FE5 534 (1D, (113) 2 @D 04,1, 2, 4, 10 1
g/mLe HE2 AYsHe w, 979 (AK) 2 EFH(CA) FEE EaAd 3t
NIH3T3 fibroblast cells®] &2 #H2ZEA] F%(1H 13-15). Lo H|&| Fdd=x
Q1 75 M MXDE A3t S w, MXDe| ¢]$ NIH3T3 fibroblast cells®] <22
o4 JA ST (2E 15-19)

)
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28 15. 2719 (AK) 35 E 9 NIH3T3 fibroblast cells 4 &%
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a9 16. EFFF(CA) F=E 9 NIH3TS fibroblast cells 4] &%

250
=)
e
ol
= 200
=]
L]
oo
o
g i50
=
=]
= 100
<
E
=
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T
L o

a9 17. L7H9(AK)S £5F & (CA) 2 E

NIH3T2 fibroblast

o

10% BCS

115.4
100.4 104.0
100.0 i 04.1 97.2
29 BCS 75 pM 0.4 1 2 4q 10
Control MXD

AK+CA (1:1) (pe/ml)

B34 (1:1)¢ NIH3TS3 fibroblast cells 4] &%
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NIH3T2 fibroblast
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200 —

ke

1154

150 -

100.0 203:3

- I I I I I
o 1

10% BCS 2% BCS 75 pM
Control MXD

Cell proliferation (% of Control)

AK+CA (1:3)(pg/ml)

ag 18. 279 (AK)¢% EFE(CA) F2E EFA(1:3)9 NIH3T3 fibroblast cells 54 &%

NIH3T3 fibroblast
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E=]

£ :

S 200 -

O

S

=1 e

= 150

= 115.4

=

=] 100.0 100.3

el

= 100

D

<

= 50 |

o

T

u D i S E—— = L
10% BCS 2% BCS 75 uM

Control MXD

AK+CA (3:1)(pg/ml)

g 19. L7 (AK)S EFF(CA) & 5 A (3:1)9) NIH3T3 fibroblast cell 524 &%

(@)

27 (AK) 9 EF(CA) F5E EgA7F ATP-sensitive K -channel opening & 3}7}
A=A NIH3T3 fibroblast cellse AM&3Fo] F£ALS

L7 (AK)¢F £FHCA) F=5E 534 (DS 04, 1, 2 2 4 pg/mLe T2 A3}

GS w, 27H(AK)S TFHCA)S] &3F ==& (1:Deoll 23 NIH3T3 fibroblast cells
o] T2 TR LAF(THE20)
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NIH3T3 fibroblast

250 -
200 -

150 - 128.2
100.0 104.7 1016 99.7 100.5

100 -
" I I
o L S
0.4 1 2 4

10% BCS 2% BCS 75 uM

Cell proliferation (% of Control)

Control MXD AK+CA (1) (ug/mi)

2} dermal papilla cells®] A5 2o g b FZ A9l minoxidil< dermal

papilla cellsoll 4] Wnt/B-catenin signaling pathway?] &A3lS Ea wute] A7 =

A-HEH: Rat vibrissa immortalized dermal papilla cells (1.0x105 cells/mL)S 1%
= ¥3+3 DMEM ®i Aol &Etslo] dishol]l ¥l 244 7F vl & A 858 A3
24 Al 7Fsot wjkstsle. Al3E+= phosphate-buffered saline (PBS)Z 2~33] A

)
os)
n

st AT AS ARS. 9 d FXE= bovine serum albumin (BSA)E %T
A}8-3Fo] Protein Assay Kit (BIO-RAD, HC, USA)E A #EF& RS, 1 F 20~
30 pg lysatee® 109% mini gel Sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE)Z W4 #2]8te] polyvinylidene difluoride membrane
(BIO-RAD, NC, USA)°l 200 mA®E 2A17F %<t transfer 39S, 18]al 5% skin
milk7} &% TTBS (0.1% Tween 20+TBS) &4 membrane®] blockingS A<
o A 2A1ZF AASHA 5. @A W S 8klsly] 9%k 12k ¥A 2+ Rabbit-polyclonal
anti-B-catenin (1:2000), anti- phospho(serb52)-B-catenin (1:1000),
anti-phospho(ser675)-B-catenin ~ (1:1000),  anti-phospho-  GSK-38  (1:1000),
anti-GSK-3B8 (1:1000), anti-Cyclin D1 (1:1000), anti-phospho-CDK2 (1:1000),
anti-CDK2 (1:1000), anti—-phospho-Erk (1:1000), anti-Erk (1:1000),
anti-phospho(ser780)-pRB  (1:1000), anti-Cyclin E (1:1000) % Mouse-monoclonal
anti-B-Actin (1:5000)& AF&3t 5. 279 FAE2 1% BSAE X233 TTBS &9
of 3 435te] AFE3L oW, antibody ¥FSS 4To|A overnight 2 A dAS. 22 34|

Y

e o> o
A O
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+ horse radish peroxidase (HRP)7} A% anti-rabbit IgG & anti-mouse IgG
& TTBS &Heol 312 (1:500008te] A2olA 1A AAsHAs. @9 2y
WEST-ZOL® plus Western Blot Detection System (iNtRON, Gyeonggi-do, Korea)
= o]&3dto] X-ray &l 3ot s+

S (AK)S EFT(CA) MEFE=E 2 E3A7F dermal papilla cellsel 5l Wnt/B
-catenin signaling pathway % AMXF7] 24AAAE59 WS dste] Rdo]l A4
715 FAstE 29E el EA dolr ] 98e], rat vibrissa follicles®Z 5 -l
¥ immortalized dermal papilla cellsollA] @S R gjslo] Wawsts 3l 2.
Wnt/B-catenin signaling pathway®] @43}, = B-catenin® <UAFs= A=A
GSK3B ¢lxksle] o zdgo] dHx qom, Akt ¥ protein kinase A (PKA)
A Al B-catenin® A (serb52 L ser?7H)E FE3to] <delx] QS AEe =2&
AEZF7] 24750l 9a 2AHT, AEF7] 2HJAAES Erke] AAkste] o] 3 A
ZAdgo]l dHA A H AEF7] FHAAEL Wnt/B-catenin  signaling

pathway 9] targete. 2% delx &

immortalized dermal papilla cellsell 27} (AK)e} +5HCA) MEFE=ES 24 A3H
¢ Adsls wl, B-catenin® 14bEF B GSK-3Be] <IAtstE Frbele. WHH
Erke] 1448} 2 Cyclin D1 2@, CDK2¢] <labsti dge wx 22 98 5
AN (2 E21-22)
AK (pg/ml) - - 0.5 1
CA (ng/ml) - - - -
10 pM MXD = + - -
Phospho(ser552)-B-catenin JE— —— 92kDa
Phospho(ser675)-B-catenin - L - 92kDa
B-catenin 92kDa
Proseho-CSKR | L
B-actin | — -ﬂ AZkHa
phospho-ERK1/2 44142kDa
ERKA/2 | — A4/47kDa
Cyclin D1 36kDa
Phospho-CDK2 . . e | 33kDa
CDK2 W W W W | 33kDa
p-actin 42kDa

I 21. L7 (AK)Y EidF7] 24 AAUA &%
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AK (ug/mb = = =
CA (ug/mi) = = 05
10 i MXD - + -

Phospho(ser552)-g-catenin
Phospho(ser675)-B-catenin

B-catenin

Phospho-

PhoSPho-ERK1/2 | “E— S— —

ERK1/2

Cyclin D1

Phospho

GSK3B

GSK3p

B-actin

-CDK2 | —
CDK2 T —

B-actin

39 22. EFT(CAY EEF7] 24 AAAA &5

92kDa

92kDa

92kDa

A46kDa

A6kDa

A42kDa

44/42kDa

A4/A2kDa

I6kDa

33kDa

33kDa

A2kDa

O Immortalized dermal papilla cells®l 27} (AK)9} +7(CA) FE5 SFAE 24
Al Bt AEsA S W, B-catenin®] AAFst 2 GSK-3B A4t S . Erk
kot MEFT] 2HAAE T AMEFVIY Gl7IA S

712e] ol sl a3 pRBO| QIttEtE FlE A (T E23)

o] kst FIFS A

AK (pg/ml)
CA (pg/ml)
10 pM MXD

Phospho(ser552)-f-catenin
Phospho(ser675)-f-catenin

Phospho-GSK3p
GSK3p

B-actin

phospho-ERK1/2

ERK1/2

Phospho(ser780)-pRB
CyclinE
CDK2

B-actin

- - 0.5 0.5 - 1
- - 0.5 - 0.5 -
- + - - - -

92kDa

92kDa

46kDa

46kDa

42kDa

44/42kDa

44/42kDa

110kDa

53kDa

33kDa

42kDa



a9 23. 279 (AK)S 2F#(CA) € H5FAY 22 F7] 24 AACAA £S5

5 &
@)

L x T

wytol Wtk ®l wmuko] A7) Ao 9lo] TGF-B signaling pathway’} 5 Q.3
qes g ANe. TGF-B &A=l 249 epithelial cellsol A
Dd Y, TGF-BE Aglste] mgst 22 FHa7| Jezo] WssE vepdves o
T A2 TGF-signaling pathway?2] &A3st7l Zibg7]e] AA7]oA E 7|29
180 Bt Aoz delA. 3H TGF-B signaling pathwayd] A3} A E 9
e FAstE MEFTTO HPS AsstE Aom I

f
i ||
N

[ai3

i)
e
Y
o
Lo
, 1
o,
EY)

o
dlo

o
ol

A Immortalized human  keratinocyte (HaCaT) (1.5x105 cells/mL)S 10%
FBSE %3 DMEM ujAo] E%ste] dishol %L 24A1%F wjYF = AEx+=
FBS-free DMEM Hj Aol A 24A13F vl Fetl =, 1 ol F Amss Agd v 24 A
7H5ot wjksl S, AlEE phosphate-buffered saline (PBS)® 2~33] A H3F o
200 pl9 lysis bufferE #H7}&to] lysis A7l 3 15,000 rpmol A 1587F QA 2] 8k
FEde Ade. @wlde] FXi= bovine serum albumin (BSA)E XTEHZ AL
3ol Protein Assay Kit (BIO-RAD, HC, USA)Z A=A . I % 20~30 ng
lysateE 10% mini gel Sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE)® WA £2]3}e] polyvinylidene difluoride membrane (BIO-RAD, NC,
USA)°l 200 mA=Z 2A1F &<t transfer 3FS. 283 5% skin milk7} 49
TTBS (0.1% Tween 20+TBS) &4 membrane®] blocking= “d-=oll A 2417+ 2
AlelR e, A wes gelstry] 93k 1% A2+ Rabbit—polyclonal
anti—phospho(ser780)-RB(1:1000), anti—phospho(thr160)-CDK2 (1:1000), anti-phospho
(serd65/467)-Smad2  (1:1000), anti-phospho  (serd23/425)-Smad3  (1:1000) %
Mouse-monoclonal anti-p21 (1:1000) % anti-B-Actin (1:5000)& A3} <. 2
FAEL 1% BSAE ¥33% TTBS &l 3|4 sto] AE3H S M, antibody WH8-2
4C e /\1 overnight 2 A18tS. 23 @A &+ horse radish peroxidase (HRP)7} A3t
¥ anti-rabbit IeG =+ anti-mouse IgGE TTBS & 3]41(1:5000)3}] A= of A
A7 AAERS. dald w3l e WEST-ZOL® plus Western Blot  Detection
System (iNtRON, Gyeonggi-do, Korea)2 ©]-&3}o] X-ray 5ol 7343to] &3t

o

j=

27 (AK)¢F EFHCA) FE== HI3A 1), 2719 (AK) F3 ddEZHQ
acankoreoside ] ¥ ¢ (CA) 3 ©¥E 22l norgalantamine®| immortalized human
keratinocyte (HaCaT)eoll4] TGF-8 signaling pathway % A XF7] ZA2dx52] ¥
A dsto] Rlto]l AAVIE FASAY HAVIZe Jde AT E3E HE
WA Ldolr 7] 98], immortalized human keratinocyte (HaCaT)ol A @A S #
g]sle] W3S gl S. TGF-B signaling pathwaye] A4 3t= A *Ee] TGF-

FE&A N TGF-Bo ZAF el o) dojun 7 A3 MEF7] o] Zﬁﬂ%‘
A¥ = p2le S7HE el ddA de. FH FEA TGF-BY 23

E01
rlo
ol
o
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= W, AxF7] 2dAdAE % AZF7191 Gl71elM S7] =9

o]/\]_jj_ =t CDKZJ o]/\]_§]_b

Immortalized human keratinocyte (HaCaT)ol TGF-Bl1& w=¥= 24 A7+
ol =g

= -

2

r (

4 2]
% RB
atdn AEF/e ARe At p21e] wa

o

aF 3
o

o lo

rl

<7tk . 9 TGF-Bl1E Al AR Aetd S W, Smad2 2 39 s Z7)

g Il UM (T ™—24)

TGF-B1 (ng/ml, 24h)

0 1 2 5 10 20
Phospho($780)-RB |- — — — w v | 11000
Phospho(T160)-CDK2 | T o o — — 34kDa
P21 e B S S - | 20

actin | Mem— — — ———  12Dc

TGF-B1(2 ngiml)
Time (h) 0 0.5 1 3 6

-smad2

Lo B ——

Phospho(S$423/425)
-smad3

| 55kDa

Smad2/3 55.60kDa

p-actin 42kDa

Y 24. TGF-B1e] 2] 243 AN &S

O Immortalized human keratinocyte (HaCaT)ol < 7}3] (AK)Q}
A (1) 24 Az 5 AgstdS o, TGF-Blel ol

F2H(CA) +

T 5= CDK29

2 R p2le] 2 SUFE va AES S, "vhd, RBO| Abshe S

2 #olohg e, T Smad2 L 39 NS GA FFS WA BE

= "1 v

25)

_43_

=

o

she)

5

=

¥ n-% o ml

2L > o
o oo o mot

o

—~

(S



AK:CA(1:1) (1 ug/ml) - -
TGF-B1 (2 ng/ml} - +

Phospho(S780)RE | R NN SN SRR | 1o

Phospho(T160)-CDK2 | ™ i S e | a2

P21 N — — 21kDa

pactin | T S — | 200

AK:CA(1:1) (1 ug/ml) - -
TGF-B1 (2 ng/ml)

Phospho(S465/467)
-smad2

Phospho(S423/425)
-smad3

Smad2/3

p-actin

a9 25. 7M9(AK)$F £FE(CA) F2& 5FA DY 2EF7] 24 AN &S

O Immortalized human keratinocyte (HaCaT)ol <714 (AK) @ w9dEAel
acankoreoside J& 24 AP &<t A3tH S W, TGF-Bld &l FX=%+= RBY <14k
3} 7 2 p21e] 2E EU1E %qxﬂ'a}%ﬂ%. T CDK29] QI4kst #HAas ¢S wHA]
Boe ISt s. A TGF-Blo 93] e+ Smad29] <14kst S7h= 43S
k2] ekt o}, Smad3e] Q14 FU7HE JAITHS 1A S (¥ 26)

24h
Acankoreoside J(1 uM) - - + +
TGF-B1(2 ng/ml) + -

- +
Phospho(S780)-RE i- - o

Phospho(T160)CDK2 | MR e e S | 1000

P21 — 21kDa

Pactn | R—— -

Acankoreoside J(1 uM) - - + + 1h
TGF-p1 (2 ng/ml) - + + & 1h

Phospho(S465/467)
-smad2

Phospho(8423/425) 55kDa
-smad3

Smad2/3 95.60kDa

B-actin 42kDa

13 26. Acankoreoside Jo] BZF7] 24 QAN E

O immortalized human Kkeratinocyte (HaCaT)el 5% (CA) 3 L&zl
norgalantamines 24 A7t &<t A3tH S W, TGF-Blo 93] X%+ RBe <14ks)
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4, CDK29) QI4kst 4 A p219] v S7he J8s A 4%ks. w3, TGF-B1e
o3 friE=+= Smad2 B 39 QAbst S FFE A FeS IRASIA S (T™E2T)
24 h
Norgalantamine (0.1 uM) - - + 5
TGF-B1(2 ng/ml} - + + -

Phospho(S780)}-RB - - | oo

Phospho(T160)-CDK2 i — e | 400

P21 — — 21kDa

Norgalantamine (0.1 uM) - = + + 1h
TGF-B1(2 ng/ml) = + ¥ s 1h

Phospho(S465/467)
-smad2

Phospho(8423/425)
-smad3

I3 27. Norgalanthamined E¥F7] A& QAo A 5

60kDa

95kDa

6. Vibrissa follicle®] hair fiber Z o] A3 H 7}
O X &%%< in vitrodl A vz 7FHAEA H7pe
2 adex] 98, Ea ¥ rat vibrissa BdE 3F AE Y 7bsst
% T

A% fo BAY K &HS Brlehed o §Y

rLHrJ

O
2 g
+

o

el A 3= 9l Wistar rat %S (Japan SLC, Hamamatsu, Janpan) &% %
L8 2 XE G938 ethyl ether® U}—A 5 AFLA 39S, Rat 93 o2&
mystac1al padsZ ¥ 3to] 100 units/ml penicillin-100 pg/ml streptomycin (Gibco
Inc, NY, USA)°] % E/P buffer [Earle’s balanced salts solution (EBSS, Sigma
MO, USA) + phosphate-buffered saline (PBS, Sigma MO, USA)]o] ¥A<. a5 3
n7gow #AEY vibrissa follicless A A9 A £l de. Zdo] ¥ o= o
7HA E/P bufferg ¥ Petri dishell #2l¥d 23S ¥ 37°C, 5% CO; &-27]ol A
1A 7 A% g3t s, 24 well platee] ZF wello]l 2 mM L-glutamine (Gibco Inc,
NY, USA), 10 pg/ml insulin (Sigma MO, USA), 50 nM hydrocortisone (Sigma MO,
USA)Z 100 units/ml penicillin-100 pg/ml streptomycing X33+ 500 ple] William
E medium (Gibco Inc, NY, USA)S ¥ i1, 3ol welld s el RS oA
37°C, 5% COy 2710l A wjgetd . M ol vix&= 3 dur}; W Al
Ae)agd e, Fd WEZA minoxidile 10 pMe FE= A E
vibrissa follicle &&= @v| 74 (Olympus, Japan)2 Ab-&3te] #3902 E‘g‘r Zl o]
image analyzer (eXcope; DIXI Optics, Korea)E Al-g3lo] =439S

sto] Fatgks Fetar e Hdolel vlustel 4% s AU S
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O L719(AK)¢} =5 (CA) F=& T3Ao] 2ol hair fiber ZolE AA7]=H
A% 3 % rat®] A4%7] vibrissa folliclesS #2]8te] 35:7F st A o] dol=

ZAele] $E BFS 2SS

L7 (AK)9F #FHCA) FE25 5F8A (DS 01, 1 2 10 pg/mLe a2 g

9le w, 10 ug/mLe] =2 A3 aFeld mde Holrt Azt «]%Xﬂ,gi =7}

e AL e 4 oS 2194 10 pg/mL AKICA (1:1) Ay iz

(100£25.9%) 7} 2] xge] Zo] o] (%)E nlug A¥, 170.8+28.0%= dZatol ]3|

F2 hair fiber®] ZHold%d ZHE YIS A dx =422 minoxidil
o

133.8423.8%°] hair fiber Z°] &S eI S, oA AKICA (1) F=&F 5%
A7 ¥4 dx EZQ minoxidil o} 43 S5 §5& UEEES AT 5 A
+(2928)
1200 —&--Control
gﬁ —=— 10 pM minoxidil
R —+—0.1 pg/ml AK:CA (1:1)
% —&—1 pg/ml AK:CA (1:1)
= 500 —#— 10 pg/ml AK:CA (1:1)
£z
.'_i é,— 600
£
5 400
£
£
£ 2
5
0 ;
0 7 14 21
Time (days)
1Day 21 Day
250
Control E‘ 200 - 17;.3
10 pM £3
m.l'.unpxhtil %E ey lT' HT'S 123
0.1 pg/ml ES o i
= |
Z| 1ngm 5
Z 0 . . . A —
< Control 10 pM 01 1 10
10 pg/ml minoxidil AK:CA(L:1) (ug/ml)
I3 28. AK:ICA (1:11) & B A9 hair fiber Z¢] A3 &3
AfRH o2 Q7 (AK)% &FFHCA) F5F B A= dermal papilla cellsoll 4] B2
o] A Ao #olst= wnt/B-catenin pathwaye] 43t L AXF7]9] o] 3]s}
+ @A) S et AEe AFS TR Ae. ¥, 27 (AK) S T

+ immortalized human keratinocyte (HaCaT)olA TGF-Bel 2|3t A
EF719 & AA e HHE @A HItE Asfstd. v, 279 (AK) S &5
H(CA) =& HFA+= ba-Reductase &4 2 NIH3T3 Al S+ a2¥34&5 YE
WA ks, kA 279 (AK) 9 £ FHCA) FE5E5 5 FA+E wnt/B-catenin E
MEF71MEY 24 T3 AEdg e IR &5 Yerd Zojgt o4AA
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(41191 ]
O 24&8 Az % 249 &9

1. 52 A FEAEQ crinamine ¥ lycorine?] ¥ A A

F o] SHfrE A FAEQ crinamine ¥} lycorined E#AAES Fdsdow, F7}

tyrosol, kaempferol-3-O-rhamnoside, quercetin, 1soquercitrin,

X
O HU
HU

O-de methylcrmamme butyl-5-oxopyrrolidine-2-carboxylate, butyl-fructofuranoside
Y AvE By ¥ Fx2eAH(TTE29-30)

Crinum asiaticum var._japonicum
|
MeOH BL{3times x 6h)
Reflux

MeOH extract

|
| |

Hex. Layer MC Layer EA Layer BuOH Layer Hz20 Layer

| | |
Fr. E-1 Fr. E-2 Fr. E-3 Fr.E-4 Fr. E-5 Fr. E-6 Fr. E-7
| | | |
Tyrosol Kaempferol-3 Quercitrin lsoquercitrin

-o-rthamnoside
BuOH Layer

Fr.B-1 Fr.B-2 Fr.B-3 Fr.B-4 Fr.B-5 Fr.B-6~7

: Crinamine i
Rutin Lycorine

Glucopyranose Thymidine Adenosine

O-demethylcrinamine

Butyl-a-D-
fructofuranoside

Butyl 5-oxepyrrolidine-
2-carboxylate

a9 29. EFF9 X EAEQA Crinamned Lycorined A A EH =

<Crinamine >

'"H-NMR (400MHz, CD;OD) : § 2.03 (2H, m, H-4), 3.34 (3H, s, OMe), 3.40 (H, m, H-4a), 3.69 (H, d,
J =180 Hz, H-6), 395 (H, m, H-11), 423 (H, d, J =18.0 Hz, H-6), 582 (2H, s, OCH:0),
6.02(H, d, J =11.0 Hz, H-2), 6.23 (H, d, J =11.0 Hz, H-1), 6.48(H, s, H-7), 6.830 (H, s, H-10)

BC-NMR (100 MHz, CDsOD) : § 30.79 (C-4), 63.76 (C-6), 67.50 (C-4a), 77.82 (C-3), 104.46 (C-10),
108.05 (C-7), 126.13 (C-1), 126.98 (C-6a), 134.39 (C-2), 137.48 (C-10a), 148.00 (C-8), 148.44
(C-9)

<Lycorine>
'H-NMR (300 MHz, DMSO-d6) : § 2.20 (H, m, H-11), 2.39 (H, m, H-10b), 250 (2H, m, H-11), 2.57
(H, d, J = 10.3Hz, H-4a), 3.29 (H, m, H-12), 3.36 (H, d, J = 144 Hz, H-6), 401 (H, s, H-2),

_47_



401 (H, d, J = 144 Hz, H-6), 427 (H, s, H-1), 536 (H, s, H-3), 594 (H, d, J = 42 Hz,
OCH20), 6.67 (H, s, H-10), 6.8 (H, s, H -7)

“C-NMR (75 MHz, DMSO-d6) : & 28.11 (C-11), 40.18 (C-10b), 53.30 (C-12), 56.72 (C-6), 60.81
(C-4a), 70.21 (C-1), 71.72 (C-2), 100.56 (OCH20), 105.05 (C-10), 108.21 (C-7), 11847 (C-3),
129.58 (C-6a), 129.75 (C-10a), 141.68 (C-4), 14520 (C-9), 145.65 (C-8)

crinamine

lycorine

a3 30. EF 2 X EAE crinamine¥® lycorined T+Z%

T @] A FEAEQ lycorined crinamine®] A ZAS ol o} o] YTl
o

2 AFAHAES B3 A3 lycorine2 0.42%, crinamines 0.20% 3§ o]
(

¥o fd
oo ol
o
S

=
& =AY

Column @ CAPCELL PAK C18 UGT1200(4.6mm X 250mm)

- Column temp. @ 40°C

- Solvent © 10% ACN — 50% ACN + 20mM CHsCOONH,
- Flow : ImL/min

Detector @ UY 2390nm

€@ Sample M|
— Lycorine standard solution
P2.4mgE 10mLE] HIE20 56 EFFE2A S HESHCHET ¢ 0.24mg/mL)
- Crinamine standard solution
P 1.5mg 2 10mLe] HIEFZ20 S0 EEZE2U S M =50 (=X 0 0.15mg/mL)
£ 100mL2 50% OEH20 =0 H =

]

- Test solution ' 32 =& 5 1000mg
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- "o
l‘": = -_'_-!-l;_'__-q-.;r__- TERR | mhE __‘;ﬁ:-:'r_ !-I:""-‘___T-l.-ﬂ- T e mmEm | mmen
—_— o T gl Dol sy, Dhinles digpaivud 8 SRR 0P B Pl MY, el §  Egealieny §
s
A
— R el e _':in\-_'_n'-_-__ T~ T T ™ T
S P 6 80 A g 5 B4R ke g B 3 4 1. Ak T, A
2RI HA Y Lycorine)2| 8
Sample No = F(mafmL) Pesk area B & mala)
STD 0.24 2642212
TEST 10.0 457722 4,16
EF BEE oM JEQED Lycoined| 4. 16mg 2RE
adg 31 EFF9 AZAHEQ lycorined A4
i
i
wim i T T T -||-|.=i-|-' T Tapime T i T T
BRI ¥ Ot MW NI N SOOI o O NOPPRD . PN PO
¥
o M AL
T DT T T maa :.—‘-:1.:-:'-: T T T T T T T ]
Emresai e bt | 0 S S ENACHAL i b SO0 SN, bt i | QTN E 4P b L YAk
S 22WK| HA 5 : Crinamine) 2] 812
Sample Mo, & ZimgdmL) Peak area L )
STD 015 2724675
TEST 10.0 367138 2.02
BT ASE oM XEMEY Cinamined] 2.02mg B
a9 32. 739 A FAEQ crinamined] &4
U o7t o] A EAE BEAY I
2 7F9 o] A 3x;AEQ! kaurenoic acid®] A ZAE ofet Zo] FHs A &
Hog AFAHAES BA3 A3 kaurenoic acidyE 0.28% SHrHo] d&S o

(19¥33)
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Column
- Column
Solvent

Flow

& =gy

Tm./min

Detector

P CAPCELL PAK <18 UG120(4.8mm X 250mm)
2 40°C
CBO% ACN — 100% ACN

temp.

Y 210nm

& Sample H| =

— Kaurenoic acid standard solution

CZ2.8mg 2 10mLe 20 =W EEEHE HEst = 0| ZTEH 28mLeE 25 =
HErZ S 1510 20mL2 fil up(EZ =T 0.0392mg/mL)
— Test solution
C et =22 1000ma= 100mLel 50% OE&=0 =H M=
STD o =
% ;
= e e — I.-lI I'II—\
TEST e , 8
! )
& 2740 (K] B40%  Kaurenoic acid)2) 85
Peak area | BE I”-I,l
. TEra4n |
TEST | 10.0 376112 | 83
H 20 S&E oM KAES®Y Karenoic ackddt 2.683mg BRE
a9 33. 27199 X EAEQ kaurenoic acide] ¥4
ot} eVt EFe FEE B34 F lycorine¥} crinamine?] 4
F5d dd FEEAE lycorined ¥ =7 B AR EEEdov oty el &
o] FEE HAAE 7ty AR davt FAA JUEER E3A Foll A
lycorine ¥ crinamines A% & J& B4 WHES szt A S
SR EXERE
Fd Ax- 024 mg/mL lycorine EF% "WE-E &9 0.15 mg/mL crinamine %<
= e g HoA A ZE: 50% ethanol® 10.0 mg/mL A& &HE& A %3, 045

um PVDFZ o 3}ste] fgoalog & gl @ Hol 21745 10 4l injectiondte] HPLC

2 24Y
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Shimadzu 20AD model
290 nm (UV detector)

Hector C18 (250 x 4.6 mm, 5 /m)

40T

A : Water 100 % + 20mM ammonium acetate

B : ACN 100 %
1 mL/min

10 e

30 min

(3) Gradient =7

Time

B%

Gradient

0.01

10

80

50

40

30

50

10

B%

10

20

30

(4) 29

chromatogram

Lycorine

standard

w3 n B b8
oo ® B 8

aaaaaaaaaaa

104464136563

1k

Crinamine

standard

gEiEle
AT

w
w))

;_1 Fee e
H
B

Sample

7] +
&)

gul

=1
T

o

(/K

d

i
é‘\ 83501 33246
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Z21E 71EY BNxAY 2EE 39S u, standarde] ¥ =9} ®]aL

sto] B3t FEHE oA lycorine?] ¥ A= 3Helsh =. A7 HAd 8~10 &

AR FAFZEL YeERA gkar, RTgkel A w84 dddaw

lycorinec] HE=HAS. U a2z FAHXAA UEHS T2 At A7k

z43te 5% — 30% ¢ 5% — 3B%=E AFS oy, RT#HT =HA

71 212 10% — 50%9] ¥ AgdHE & Afol7b vEhA %kE. 71E 9

TAzAoR AFAS W S FAE QA lycorine® I A7F HA ‘/}%% 7l
1 AZtE. A columne WA EFH 7|ES] EAMHOoRLE Ao &St

7hs e Zlojeta AeEH) olHg WHoR F e S

A

1.58 mg/g, crinamine< 1.46 mg/g 35 o]

e
LET/\}\}\

Lycorine %% (mg/mL) R.T AREA e (mg/g)
Standard 0.24 10.4 4137000

Sample 10 10.2 272000 1.58
Crinamine +% (mg/mL) R.T AREA st (mg/g)
Standard 0.15 18.3 1368000

Sample 10 18.4 133000 1.46
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el
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&7} o] A
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9|

al?
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of

1. Sprague-Dawley #

Gt

ot

7k Al

FAE o e

bl wa] AR 5

S

S Sprague-Dawley #E=Z o] &

(2) A18EdS 1250, 2500, 5000 mg/kge] &Fo =

] 7

(<}
)

5 mte])el

bl ok,

file)

Ao 22 v

il

oy
o

=)

(1) A

A (Soft

5000 mg/kg Folwt FHA Day 1°l

ol
=

A

o}
=

2500 mg/kg °] Folt

2=

s

&2 A9 (Compound-—colored stool)o] 7 &) of] A

=2 A

stool)

3}

godl
Nfo

(3) Al

ool

o

= =
=

bl W vhehd

S

Sprague-Dawley #A =0l &3] G5

At

3

bol 53

3|

4% eotnr] 9

ol

wir

w
v
)

,_Hyl

—

ol
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=
=
il
ol

InN

;OU

Y

O 2500 mg/kg °1d Foo &7 2 5000 mg/kg FAT

)

ol
B

—~
fie}

O o|xe] AyE Hol AHEZAS Sprague-Dawley PE=o ©@3] 7 4-F o

| A} 2 (Approximate Lethal Dose, ALD)-

2

Fol A 7R =]

N ESI
5000 mg/kg

=

A}

=
=

2. Sprague-Dawley AE=E o] &3 @3 HAIYFA SAAY

W e

bl g

)

Sprague-Dawley HEZE o] &3lo] w3 7 u]Fof

b 9

3|

shelet.

R

bol 5

<)

E4e 24}

J)J

(2) AlE=4E 1250, 2500, 5000 mg/kgel &HFo 2 Fo

3] 7

)

5 mhe])el

T
T
ot

oy
1o

=0

(1) A

st

A A

hya
-

5000 mg/kg Folat el Al Day 2] H
(Reddening)©o] 25| 3] o1,

s}

Nfo

(3) Al

!

!
4
@

T

—~~

.
W

Bk
wxy

™

= =
T

W e

sl e

Sprague-Dawley P =of ©3] 73] 5% o
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FA o

i<

g

P
T

&}

S

ob17] 9|

o)
=

o

=

3

ol

-

e
=
)

—

~q

il

ot

M= A

ol
B

—~
fite)

O o|xe] Ayz Hol AFEZAS Sprague-Dawley PEo ©@3] 7 u]F o

% ol gate] A

o)
o)

oF7) %

)
N

}o] Hartley4dl 714

[<]

74

(Buehler ¥)
171 ]

]_

°©

=
<]

3
37t

|

| A} = (Approximate Lethal Dose, ALD)
hy2

KeX
=

A

3

+

A RGEAY A

}

O]
p i

SERR ED

[e}
500 mg/site?] &Fo =z A&

Alg=3

5000 mg/kg

3. Hartley Al 7|13y & o] &
(1) 2 Alg2 A

~

No
Gt

0

3}

2) Al

UERA] eFolA] 0 % &R
o] A% oF7| oA ofr) A A

U

o

=K

M
N

X0

ojn

}o] HartleyAl 71U o0& o] &3]

Felo] 100 %

=

°

Pz

Hk(well-defined erythema) %+ grade 39
_0'4

72 A Ao B sEAA grade 19 ofF 7HH

b o,

°©

37}
h=d}
=

|
AT

°©

(Moderate to severe erythema)°©]
7t

]

RYE

AR
24 A%, 48 AIZE
—‘O

=1
[}

) o=

=]

—_L

=N
[}

Koy
T

(very slight erythema), grade 29]

o) -k (1

/(V

7

oo

wK

- TR

N

0

ojn
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(2)

3)

o AdE

(1)

(2)

3)

FE FHHA Bk, IRANAE o7 wgo] wAHA Gskeh W, P4
B A oRANA 1A AA F 24, 48 % 72 A RE FEA
Fuke] BT 100 % FAEZ WS F(VEROZ B

O olge] A3E FFskol B uw, B AP AN AFEEE BAEA e, W
24 2 AR AQEA Folo @ wWak: BaAEA gtk NTAAS
F7h Ak NGFATTAAE 0 %9 FALL Bol LGP TP oE et
gtk webd B AW zAsteld ARl RAAEL WP FHo B
5o,

EZo] o3l ot RFA S FALe7] 93] New Zealand WhiteAl <=

5) 5)
= = RN
719 bl AldEdEs HEd ¥ FAAT ke vlal Frhekivh

A E A S Draize ol et 4599 0.1 g¥ H-gaduh Aokt 3vkal, mlAok
eulg] =2 2719 To = Fo
L3tk AdEAS 13 HE3 F 3 do FEMAHLHS 20-30 = F g FA

h= -1 0
4 20 m AER FF BFE
)

>,
s
i
o,
<
o
d
1=}
B
4
\ﬂ(
N
X
rlr
N
L2)
Lo
(ot
£
0}
it
s
=)
o,
ek
Ho
ool
=
1o,

X oq

g
o\

2] A
] =2 Uis Hir 39 MILOIMean Index of Ocular Irritation), T#7]7F
MIOI ¢ HU#<! LA.OI(The Index of Acute Ocular Irritation) 2 7Y
LI(Individual Ocular Irritation Index : 747 Zt7 &9 S54)59 #o= <A
A=74 AEE H7 s

o
o ol
1154

N

N

o

A2

AU

o lo L um

o

2

A=)

A5 W3}t
Day 1 o wAlekat 2 Aokate] Z+zF 1 #HolA Av3k AlS347F #2553k

NERIRE

r
b
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1

Z
lom, o

b 91T}

(conjunctiva redness)©] 2tz 3 2 1 #HoA] &
s

o] Day 27+#] #

=

ulu) A
=2 1

=

=113
)
MAFAFE Day 1 % 2704 242 1.7 9 03 ©]

T kA=A =(MILOD)

|

3

)

]
O Mgkt

A
O wAIjke] 6 #Hl% 4 @A Day 1ol 2

< Day 1°l| grade 1 ¥ 2 <1 2

L ea=
o]%F 1 dlol A= grade 1¢1 A

(4) 7

N K W B dio 5 KR R
s — £ > -
= o ;W W g i = ~ R S W
EE of = ~ ° TE LS
ER P RET R W o SIS
= B e s o = ww = XY
T=E L9w o 2 . w2 4
= = A® I = nr T o A
ST g w w B kLo )
0 Ay B0 o A = =T )
m% &Murk X = " Miﬁ%ﬁ
—_— D ey © o
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A e ARR B34S 94 BEA AgPiont EAS 4873 9l
25 cm x 25 cmel Aol Slo) A@RA Agetel R AL AGRA 9
o= HFEAl fn ATl e )R g Ho|TE gopFelrt

A & ¥ s}

BE TEA APEH Hgo & AFWHse #EHA skt o9, 48 $ Day
1o & FEolA Arg AFirt ##EQ oy, Day 3ol 7 355 e 74 3ol
HEE AT

¥ k-3

O 3wk % 7ty 34y
ANdED AL F 24 A0A ANFEE 4859 v ZARIFoA grade 1 1 ofF
7} & Zuk(very slight erythema)®} grade 2 ¢l #m 3t Sk (well-defined erythema)

o] zZtzt 3 &9} 1 delA #RHYoH HHIRAE grade 1 ¢ o}F 7HHL F
Uk grade 2 91 93 MY grade 3 <1 2 AlEF & wWH(moderate to severe

erythema)o] Z+zF 2, 3, 1 dlolA &= A}
72 A= e ’\]Q%é‘ AGFSelA SHbE TR kot 5 Y AldEA
ALH9 3 gl v o) oA 7t g doe] AT

o FF
AdEd A8 £ 24 A AFEZE A&5F9Y v @2 R A grade 1 {1 oFF
7HH & H-F(very slight edema)e] 2 dolA #FEHJQow HupulXo|x= grade 1

¢l ol ZMH &, grade 2 Q1 7FHIE H-F(slight edema)?} grade 3¢1 H&9o
< (moderate edema)®] Zt2t 4, 1, 1 dloll A 2= o)

i R AE
O & Ag2 AldE4de] JRAs54E }0}7] 3te] New Zealand White] 2] &=

Aas A7
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6. Sparague-Dawley #
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9] ol A

Al
4000mg/kg/day =H A 1 &, 1000, 2000, 4000 mg/kg/day Fola- &

1

3
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shol 9 10 wH(H4 7 5 wle))el 4

5

3} mkd)Z F

[e}
Hwound) 2 7} 8 A (crust formation)©]
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5)

(6)

(7)

(8)

9)

Skaetd 714}
NgERe o3 ojdrAe BRRA e
2z

A e o3 Wt AR EA g
1

thek, 1000 mg/kg/day 7ol =20l KET7F el shAl =9k otk (p<0.05), &1t
Fadol AL i A Wb eHtE A ol AdEA Y} Fe wstE dddith

ek 2000 mg/kg/day Folit A A NEU 47} 5984 =% o (p<0.01), & ZF-uk
%

3715 %

AGBAA o3 Wk BEEA g

That, 1000 2 2000 mg/kg/day ol SR A 93 Fagke] AvjFael folahil &
FOLHP<0.05), §F-us Aol glo] APBANL FHF wA MR B

=3

1000 mg/kg/day ©l’d Folut A A 5 FAlo dd B AdiFdo] oA =%k
o (p<0.05, p<0.01), & A xo Wats Fukelx] ki, 7 reference data ©]U]
o] Wtz AYEAy T3 ubHel wag ok

e sl
I vre)l, A= 1000 mg/kg/day Folwtol A == Aol Ang@Azgz W A(light
vellow discoloration, kidney) % ®3<] o] @ w@dt A (hardness and expansion,
urinary bladder)e] 1 @ #ZIF AT dZoA = 1000 2 2000 mg/kg/day F o] ol A]
H] &2 ¢f A (decrease size, spleen)”} ZF 1 #& #A2¥ Qa1 4000 meg/kg/day Fof w9
A A Ast ZAMx= WHA(light brown discoloration, kidney)o] 1 # &%l
RE FoToAM AT -2 A A A F(retention of clear fluid)7} 4b&2 oz 25 Q)
o 719 Wit &g daAdol gAY, A w7t Aol ANEEd e
A

(10) =2 welg4 AAf
FoReE BES Ay AdEd Tl dEE Fa3 ¥ A F(ulceration)
239 B3 ¥ FHa(Infiltration, mixed cell, perifollicular)e]$1aL, = ¢ 95 A
Hk-g-Eo] sHk AzE Sl
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==Table 2. Incidence of major histopathological changes in the administration site
Sex Male Female
Groups 1 2 3 4 1 2 3 | a
Dose (mkd) 6] 1000 ! 2000 © 4000 0] {1000 | 2000 © 4000
No. Animals examined 5 5 ¢ 5 i & 5 i b5 ¢ 5 § B
Epidermis
Ulceration 0 0 0 o} ) 0 o | a
Minimal 3
Mild 1
Dermis
Infiltraion, mixed cell, 1 1 4 5 0 1 (0] (0]
perifollicular
Minimal 1 1 4 4 1 i
Mild i | | 1 | i i
=ETable 3. Incidence of inflammatory reaction in the administration site
Sex Male Female
Groups 1 ! & ! 3 : 4 1 Lo 3 4
Dose (mkd) 0 1000 2000 | 4000 0 | 1000 | 2000 4000
MNo. Animals examined 5 i 5 i 5 i 5 5 | B 5 5
Epiderms |
Crust 0 0 0 1 0 2 2 4
Pustule | O 0 0 0 0 1 0 1
Hyperplasia| 0 . 0 3 2 o 2 1 3
Minimal | 2 1 [ 1 | 3
Mild | 1 i [ 1 ] |
Dermis ........ b
Infiltration, mixed cell, 0 0 0 0 0 1 0 0
superficial
Mild : 2
Fibrosis, superficial [0} 0 1 0 0 2 1 0
Minimal | ! 1 2 1
Infiltration, eosinophil o 0o ! o ! o 0 0 0 2
Mild [ i : 2
Hyperplasia, sebaceous o ¢ o ¢ 3 : 3 o 2 2 5
gland ; :
Minimal i 3 | 3 Il 2 1 2 1 5

O FelRglel tist =4 WelstAel 