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Abstract

Objectives : YangHyulEum Gami-Bang(YHEG) is a hair care extracts which is composed of fourteen plant
extracts used in oriental medicine, The purpose of this study is to investigate the effect of YangHyulEum
Gami-Bang(YHEG) on the alopecia and hair growth,

Methods & Results : The herbal extracts from YangHyulEum Gami-Bang(YHEG) was tested using in vivo and in
vitro test models.

1. The YHEG extracts showed effect on the DNA proliferation of the hair dermal papilla cells measured
by [3Hlthymidine incorporation,
2. YHEG showed promoting on the expression of growth factors such as IGF-1, KGF-1 and inhibiting on
the expression of inhibitory hair growth factor such as TGF-f1, BMP-2 estimated by qPCR,
The YHEG extracts showed effect on the activation of S-catenin in the dermal papilla cells,
YHEG showed inhibitory effects of NO synthesis at 0.2% concentrations,
. YHEG showed effects in the expression of IL-18, TNF-a, IL-6, COX-2 and iNOS gene in the LPS
stimulated RAW 264.7 cells,
6. The hair growth index of the YHEG extracts ranked at over 2 when compared to control group which
was ranked at 0,
7. The hair follicle number, length and size of the experimental group were remarkably higher than the
control group in the histological observation.

Conclusions : These results suggest that YangHyulEum Gami-Bang(YHEG) has hair growth promoting activity and
it can be used as a potent treatment agent for preventing hair loss and stimulating hair growth for treatment of
alopecia.
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Table 1. Herbal Constitution of YangHwilEum

Gam-Bangd YHEG)
Herbs Scientific name Dosage(g)
Ttk Cimicifugae Rhizoma 20
Wi Siegesbeckiae Herba 20
b5 Jal Saposhnikoviae Radix 12
W Angelicae Gigantis Radlix 10
nE Cnidii Rhizoma 10
ELSE S Paeoniae Radix 10
P Rehmanniae Radix Preparata 10
KAEKY Trichosanthis Radix 4
wOF Scutellarize Raclix 4
HR% Poria Sclerotium 4
AN Ligustici Rhizoma 4
o Asiasari Radix et Rhizoma 2
H ¥ Glyoyhizae Radix et Rhizoma 2
#L 1B Carthami Flos 1
Total 113

3) Al 1 77]

2 Ao AMe AESA 2 AEE, BH]
thymidine incorporation, @} 2
(NO) AAIE 9l Aleke2F  Dulbecco’s
modified Eagle medium(DMEM), fetal bovine
serum(FBS), trypsin-EDTA, antibiotic-antimycotic
(amphotericin B, sodium,
streptomycin  sulfate)(°’d Gibco BRL, USA),
MTTI3-(4,5-dimethylthiazol)-2-yl-2,5-diphenyl

tetrazolium bromide],

A& nitricoxide

penicillin G

sodium lauryl sulfate,
sodium bicarbonate, sodium hydroxide, DPPH
(1,1-diphenyl-2-picryl-hyrazyl), trichloroacetic acid,
butylated hydroxy-toluene(BHT), GRIESS reagent,
lipopolyssacharide(LPS)(©] Sigma, USA), lumasafe
(Lumac, Netherlands), [methyl-3H]
(Amersham Bioscience, UK) 5-& Al83191oH, o

thymidine




A FEaA AdNES(Reverse  Transcription—
Polymerase Chain Reaction, RT-PCR) A|2f2 2+
RNasin inhibitor,
deoxynucleotide  triphosphates(dNTPs), M-MLV

reverse transcriptase, random hexamer, Taq

recombinant ribonuclease

polymerase(°]’ Promega, USA), sodium acetate,

ethidium  bromide, isopropanol,  sarcosine,
mercaptoethanol, guanidine thiocyanate, glacial
acetic acid, phenol, chloroform(¢]’3 Sigma, USA)
=9 Apgskg,

Testosterone 5 @ -reductase II assay Aol 5«
-dihydro-[1,2,4,5,6,7-3H] testosterone, hyperfilm
MP, [1,2,6,7-3H]
Bioscience, U.K.), dihydrotestosterone, testosterone
(o TCI, Japan), toluene, acetone(¢| thA3}=,

3h), cyclohexan, HPTLC aluminium sheets silica

testosterone(©]}  Amersham

gel 60 F254 pre-coated, ethanol, ethylacetate(o]%
Merck, Germany), Bio-rad dye(Bio-Rad, USA),
sodium citrate, dithiothreitol, sucrose, potassium
chloride, magnesium sulfate, nicotinamide adenine
phosphate,  phenylmethylsulfonyl
fluoride(]’} Sigma, USA) T2 AREsINCH

luciferase reporter assayli= Hematoxylin and

dinucleotide

Eosin(Thermo scientific, USA), Luciferase assay
system freezer PAK(promega, USA)2 AM-3}F3iC),
B Ao AIR3SE 2ARE AE HY A=

tissue culture dish(100mm), tissue culture flask,

tissue culture plate(Gwell)(o]4
ARE3I o™, qPCR 2 RT-PCRO= micro amp
tube(Applied

microforceps

caps, micro amp  reaction
Biosystems, USA)E AM3}g
(Sigma, USA), scintillation vial(Fisher, USA),
surgical blade No.15(Feather, Japan),
tube(Sarstedt, Germany)2 AME-3F)
71712%  GeneAmp PCR  system(PERKIN

ELMER, USA),

eppendrof

spectrophotometer, scintillation

SA8] 9 191« Fmkhnk )i FEE] wrEso| gk 4dH a

counter, refrigerated high speed centrifuge, Ph
meter(Beckman, USA), polaroid camera(Polaroid,
UK), ELISA reader(Bio-TeK, USA), refregerated
microcentriguge, microcentriguge(o[} U7} s}
8l), electrophoresis system(Hoefer, USA), image
master(Pharmacia Biotek, USA), transilluminator
(Vilber
inverted microscope, camera(©]’J Nikon, Japan),
CO2 incubator(Forma 3546, USA), clean bench(5*
Y, %), incubator(A|0] ¥, 3), rotary
evaporator system(BHI, Swetzerland), ultrasonicator
(Sonics&Materials, USA), EEEFEIHEAIAE7]
Al, 3, hypercassette(Amersham  Bioscience,
UK), animal clipper(Oster, USA), Step One Real
time PCR system(Applied Biosystems, USA),
micropipit(Gilson, France)s AM-3F$t},

Lourmat, France), stereomicroscope,
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MRk 5 YangHyulEum Gami-Bang ; YHEG)
o] A} AL Table 13 2o, 13 113g¢] kAl
2 RAVIE ol83to] 100~200u 7|2 #
8l & methanol 565ml(1:5 vveight/volume)g 7¥s}

59 B9k Waste] F3sHel. 229 obie
Whatman Filter Paper No 4& AMste] ofasial

o

I8E-S A A3 TR rotary evaporator systemS
ol gste] 79t FEAIFT

iilé.é

2) A= =4 37}

Dermal papilla cell> FH 2Jthst 570
A EEbo]d] 58 Wk 3x}9] scalp hair sking
71% Wtom, Raw 264,7 cellKorea Cell Line
Bank, KCLB number: 40071} 3= A5 23|
A Telete] MITHOR AESAS F7kskgict
10% FBS7} %471el DMEMO 2 A %3t Dermal
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papilla cell?} Raw 264.7 cell& Z4Z} 96 well plate
of] 2x10%cells/m 2] =R seedingd}il 24AIZF F9t
5% CO, incubatorelX] wlalSitt. wiAE A7 st
31 FCSE A7F8HA] -8 uljA]o]l Dermal papilla cell
0.1%¢} 0.05%=F, Raw 264.7 cellS 0.1%9}
0.2%2 3et #makhmk i FE24E H71BIAL 24
ARE BiAIZ] &, HiAIS AIASEAL MTT &8 1ug
/ml 9] FEZ 7Fste] 37°CollA 3AIRE HESAIHTE v
RS- MTT 8L A AL ethanol 1004Z 7}3}
of PHH W8S §3A7], ELISA reader
560mmet 640mmolM 2] EBEE 47 EAslo] AlXE

=4 =g 243,

flo

3) 5a —reductase type II EA %A B7}

9] Aol 5 a-reductase®] sourceZ AYF
8] AYH e g 242 ojgstel 2]
J AFE Fgslo] gkov) Sa-reductase= AREH}
AF Atolell o 60% =2l homologyihs Hol=
Aow A it weh Hrp GabHo]a Algte]
5 @ -reductaseol| TJ3}a] specificity’} =& JAAES
7] 913l AFet 5 a-reductase A4S 0|83 I
& AEF9] HEK-293 cellS F9th oJgoie} o
H ARHAN AT WM o] AEFE S«
ALYeR ARBSIGHE Se
-reductasetype 11 ZA H7h= eppendorf tubeo]]
crude enzyme¥} FHifkIWK); FEH 2 reaction
buffer(pH 5.5, 40mM sodium citrate, 1mM
nicotinamide adenine dinucleotidephosphate, 1mM
dithiothreitol, 100nM (3H) testosterone)S 7}5}¢]
HE WReAE 10042 BEE ThE, 37ColM 1ARE
B AIATEY, 30% ethylacetate, 70% cyclohexane
$AE 25044 bed] 715to] AaHES FEAVI
W, RS, 1400pmAA 4718 23}
o wofE F steroid7} Z3E #7183 S5 Fdt

o] M2 eppendrof tubeZ %7]3 hoodjolx ¢+
P

-reductase

Mg 7¥sto] 3591 thE, TLC plated] spottingdtil
Z71811(20% acetone, 80% toluene)slolx] Z7JA|
Zit}, A9 TLC plate= A-2olA T H cassette
oA hyperfilmO = 3Y FMFolA TRIAA
autoradiogram& LY}, aAWRS-0] A= filmAd
of| 74535 W2E densitometer® ZA35}o] AAkslS]
oh ZAEA JAEL #mikimk) FEES $A
23 WRSAIZE WS 100% EATAOR 3lo] Alat
a3t

4) BSEANEZO DNA Z4] H7}

BERFAEE S @ gidtela] mido]
A Fag e 34| scalp hair sking 7|% Wk
o1, Messenger®] HH™ol] Falo] HATFAES] 2
s AAleHct, 4 scalp sking: oF 13 %t
70% ethanolo]] ¢
fat interfaceZ 159 scalpe= Z75lic) EelE v
BRI stereomicroscopedollA] scalpel blade}
micro forcepse o]§3to] HigS FElsloirt, & ¢
22z Y= vlAlEt micro forcepO 2 Fol FA
b 23 RelAln, deln wd e
o] B4FAE ul2 SRS scalpel blade® 7124
e o = AR s By g P s g s S R L
% 5-91E micro forcep O & IAAIF|IL g F3}
L E o2 )4 micro forcepo 2 Wo| &8 Ty
o] FFAIA sto] B el YAZF BA-FAES
R E =ZA)A scalpel bladeZ 2} WSt} £
H BRFAES sme] wjeiAE S0i9kE 60mn
cell culture dish® &7]3L 5% CO, incubator, 37°C
oA et olm) ARSEF Al AhiAEE
DMEM®]| penicillin(100ug/ml), fetal bovine serum
(10%), amphotericin B(0,25ug/ml), streptomycin
(100L,U./ml), 10mM sodium bicarbonate, 20mM
HEPESE 7131l pll 7,302 z7ste] AMS3I9ich
A7t BEFAIER AP AARA o 2F 3
0.25% trypsin-0,02% EDTAZ o]-§3}o] AuldS:

213t & dermo-subcutaneous




Arstglon, wiAE 3Uuict weketlrt, EAFA
¥ dibHow 1559 HIEE Admide A
o, & Aol A ofete] BATFAIERRS A
B3kt

Fimgkhwk f; FEE] TS wdste] AR
$5}e] monolayer7} A3E flaskE trypsina]2l3faL
2x10%cells/m 2 3433510, 67119] well plateol] Z}
welld 2m® E5sto] b gt wjeket H 70~
80% 3743t NES Aol A3t wiokE B
TAEE 23] JikES8MN(phosphate  buffered
saline) 0 & A|¥3 3 FBS7} H7}EA] ¢S DMEM
oF oA Y FEmkimk)i FEES 3 wello]
7Fetal, FBS7F 7R & DMEMS YA 3
wellol] 7Fsto] o= o8t 7]l [3H]
thymidineS 14Ci/well?] FE=2 H718)] L 484]
7 wjosldict, A £8A| 5% trichloroacetic acid
galoz 13], A7 PBSE 33 AlHE F, 0.IN
NaOH-1% SDS 845 7} well3 0.5n%) 7}3}aL 10
i &% 37CAN WREAIA BE AEE LA
o]Z scintillation vial® 271 %, scintillation
cocktail(Lumasafe) 5mlE 718} & scintillation
counter2 A|¥UWZ incorporation® [3H]thymidine
B

5) BEAZAAY AT FUEL AHS
(quantitative real time polymerase chain
reaction, qPCR)

AARE FREAAHNR-S IAARIAE gkl
IGF-1, KGF-13} RPdaola] 9 g izl
TGF- £ 1, BMP-29] 3l Hes dolr7] $Jste] <
HREHPCR)IZ o83l EA5tirt. Monolayers ¥
AJet BRFAES trypsinX]2]slal 100mn  tissue
culture disholl 2x10° cells/nle] =2 7}sto]
70-809% 4% /73 wibA] wiFStaL, Fmkhmk )i
FEES A ok Hell @Ho] A e
DMEMO 2 ufje}olg wAslct, 70% ethanol2 T

BA3] 9 19+ Feifkhnk )i FEEC] ERE] iRl AgH dF

Al 3 gemkhink i FEE5 7 dssue culture

dishd 1044 7Fs}aL 18417 et wlokslsich, ol

control 2+ FEiMkINK i FEE5S WA sk

ARE-E 70% ethanol2 ARE3I3ICE

@ Total RNA 2]
EHFAEERE total RNAZS 225 Trizol
reagent(Invitrogen, Carlsbad, CA, USA)E A}
B35t A= A2l wiAls gds] AAskaL
RNA solubilizing solution Trizol reagent 1ml
< 7Feto] =91 B micropipet® & 2 4]
eppendrof tube® %7t} Chloroforms 200
M 7¥8te] 138 53 Al &5 % 1581 4C
A RIS AlEE)(14,000epm, 4C, 1584
A 735 NqE Fsto] Al eppendorf tubeo] £71
% isopropanol& 70044 7Flal 20T oA 1A]
ZF 3 WA, QAREE)(14,000epm, 4T,
I5DAA 35dE Hlelal B2 R8EE 75%
ethanol 2 13] washing}1l DEPCA2]¥ o]&
W 2048 718t 5 F, ofFel URE
#31 spectrophotometerZ ARE35le] 260nm3}
280molX] FF=E 7350 total RNAS A
st3ict.
Q@ A FEEA  NES(quantitative real

time polymerase chain reaction, gPCR) %
TRA A WS Tie R g Ao

AN FYEL DL B3

4
ke
S
£
W
©

.
E

E2J3} total RNA 4ug2 eppendrof tubeo] 2
31 random hexamer(10pmo/20/4)E H7}8}] 5
T B¢t 65Tl HREAIT 3 AoEe] Ho
RNA ozt 725 EolF9lrt. of7]d vkl
(1Xbuffer, 100 «M dNTPs, 200unitRTase)S
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7kste] 37CAN 1ARE EF HESAIRL 7, 6
5CoA 102 53 Afete] JHAL w5 &
XA BAE cDNAT SYBR  Green
Real-Time PCR Master Mix(ELPIS biotech)&
ARgslo]  Step One Real time PCR
system(Applied Biosystems, USA)2.2 =73}
et AlEE= 95 °Colld 587 ¥k F-95°C
ol 15%, 65 °Coll] 124 403] WRGAIZICE
7 frzre] diA ke 913l glyceraldehyde
- 3 - phosphate (GAPDH:
internalcontrol)®] WHAHEE o]gsfo] HAJs}
e}, Z¥zte] f7dAtel]l gk PCR primere] @
71492 Table 29} 7},

dehydrogenase

6) ERFAIZAN B —cateinin 4159 B4 B
7HTopflash luciferase reporter assay)
EHFAEES 70% confluentdtr 712 %,
amplify ¥ Adeno virus(Topflash) sup& 1mA=
HolE F virus7h & So12 5 3I=F incubator]
A oF 5~6ARE A= ulokEic), o] F AT o
uk= plate(24well)ol] 2x10° cells/m! 2] FE2 7}5}0]
24A1F wieFslar #imekhmk ;i & ol WA Az
3L ThA] 24A17F wlldsit), Luciferase activityS &
As}7] Y3l Luciferase assay system freezer PAK
(promega, USA)S AMg-sto] A|2ALe] Argaiof] wie}
Agstodtt, Ml wjgdS AlAsEAL, phosphate

buffered saline(PBS)E 0|83} AEE 3 ¥ Ao
UL, lysis bufferS o]g3sle] NEZ S3AFT Al
X ga|Ho)| luciferase®] 7122 ¥l Luminoskan

Ascent(Thermo scientific, USA)E ZA3}9ch,

7) sk 97}

ikslEe DPPH(1,1-diphenyl-2-picryl-hyrazyl)
He o83l Hrlsloltt. FrolebE= st i
fkhmk s = 0,1mlol] 0,1mM DPPH £ 0,1nl
< 7k8te] 37°ColA 30i Bt WA F, vhSE
9] E3%E spectrophotometer® 516mojA] S5}
o}, FAAUET o2 FLoRkEs, FURTe
2= butylated hydroxytoluene(BHT)E AL,

8) Nitricoxide(NO) 34 <IA1E B}t

Raw 264.7 cell(Korea Cell Line Bank, KCLB
number: 40071)& |83t GRIESSHOE NO A4
oA dPs AreRith 10%2] FBS7E 37Hd
DMEMO 2 A H]|o}3t Raw 264.7 cell2 3x10cells/
nl 2] FEZ 24 well plateo]| seedingsto] 24417t 5
o} 5% CO, incubatorol|A] vioFslgic), vixE A|A
& 5 RlegFglon 28] AT T, FBSE 3
7F=A] 92 DMEMol| 3Mgk s#mikhimk )i 53
S 0.1%9} 0.2%92] s 7} 1AF B9t Heety
t}. LipopolysaccharideZ 500ng/ml 2] FE& 75}
48ARZE Bt -, 2SS 10044 F3 96 well

Table 2. Nucleotide Sequence of the Primers and Expected Size gPCR Products

Primer Sequence Size
IGF-1 Sense 5'-AAGGAGGCTGGAGATGTATTGC-3' 60b
Anti-sense 5'-CGGACAGAGCGAGCTGACTT-3' P
< < 2
TGFB-1 Sf:snbe 5'-GGGAAATTGAGGGCTTTCG-3 61bp
Anti-sense 5'-AGTGTGTTATCCCTGCTGTCACA-3'
KGF-1 Sense 5'-CTTCTGTCGAACACAGTGGTACCT-3' 68h
Anti-sense 5'-TCATCTCTTGGGTCCC ACTT-3' oop
Sense 5'-AAAGGGCATCCTCTCCACAA-3'
BMP-2 Anti-sense 5-AGGCGTTTCCGCTGTTTG-3! 62bp
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plateo]] 27]31, GRIESS reagentZ 10042 713 5
B Aeod whgAl7|al, ELISA reader(Opsys
MR, DYNEX Technology, USA)Z 540mmojlx]2]
FHES 2P

9) dAAZAX Y] QR FEALE AR
(RT-PCR)

XM E Raw 264.7 cell(Korea Cell Line Bank,
KCLB number: 40071)2 60mm tissue culture dish
o] 5x10%cells/m 2] =R seedingd}il 24AIZF F9t
5% CO, incubatorolX] w5}t A8 AEE 3}
7] A @Ho] H7k=A] 942 DMEMOE ujjofolg ul
Agkct, sAe Fmpkhmkl; 3294 0.1%9} 0.2%
o] =& A|2J3t &, LipopolysaccharideZ 500ng/
nl®] LR 7¥sto] SARE uokal3ict.

RNAZ@] &, RT-PCRE 519ic}, IL-18, TNE-a,
IL-6, COX-2, iNOSE PCR machineol] 30% 9
4T, 30% 58T, 40x% 72°co] 27107 243] FZ3}
9. 7} PCR products 1,5% agarose geloll
loading 3}o] A7|gd50o 2 B89tk Primer 217}
o] @71MGL Table 37 2k,

10) thA] MZejAe] AAZE FEaA AEkS
(quantitative real time polymerase

chain reaction, qPCR)

BA3] 9 19+ Feifkhnk )i FEEC] ERE] iRl AgH dF

Ag A2dt AEZFE toral RNAS EeEle
Trizol reagent(Invitrogen, Carlsbad, CA, USA)E
ARgsle] FE319th. 2% total RNAQug)$9}
dD)16 primer @ AMV 9AAEA  (reverse
transcriptase) & AM8-510 cDNAE A},

SR Ee] Al 9k SYBR Green Real-
Time PCR Master Mix(ELPIS biotech)& AR83h
real time PCR'H(Real Time PCR System StepOne,
Applied biosystems, Foster, CA)ol| <&} Aeka}9]
t}, IL-18, TNF-a, IL-6, COX-29} iNOS &&=}
(Table 3)2] CT #& GAPDH f73#19] CT o=
gene express 2,0 2 I (Applied biosystems)2-
olgate] AT} 3 melting curve BAS B
Shol 224 PCR 4HE9] Sol4S st 212t
o] {7zl thelk PCR primer?] $7]14 9L Table
3% 2t

11) C57BL/6 up-A5 o448 Wr a7}l 7}
7iine] C57BL/6 mRO-2 ko] AR 92 oz}
o FE8 ©zto|animal hair clipper)S AH3}
o] AAT thy 23 AlA(day 0)7E APFE
AR 2ol #imfkhmkf; FEE 1% $4& 9F 0.2
n A, v 13], 309 o I1PRE olgs) v =
T3, RFORE 70% ethanol FU3H|
VR =¥319ar A thEFOE minoxidil 3%4(H

H

Table 3, Nucleatide Sequence of the Primers and Expected Size RT-PCR Products

Primer Sequence Size

18 Sense 5-AAGCTCTCACCTCAATGGA-3' 301
Anti-sense S-TGCTTGAGAGGTGCTGATGT-3'

INF- @ Sense 5'-ACGGCATGGATCTCAAAGAC-3' 324
Anti-sense 5-CGGACTCCGCAAAGTCTAAG-3'

L6 Sense 5'-ATGAAGTTCCTCTCTGCAAG-3' 636
Anti-sense 5-CACTAGGTTTGCCGAGTAGA-3'

COX2 Sense 5-GGTCTGGTGCCTGGTCTGAT-3' 224
Anti-sense 5-GTCCTTTCAAGGAGAATGGT-3'

INOS Sense 5-GAGGTACTCAGCGTGCTCCA-3' 472

Anti-sense 5'-AGGGAGGAAAGGGAGAGAGG-3'
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Dermal papilla cell

100 -
80 -
60 -
40 -
20 -
0 - T T T
CTL

0.5% 0.1% 0.05%
YHEG

Cell Viability (% of control)

Raw 264.7 cell

100 |

80

60

40 -

20 -

Cell Viability (% of control)

CTL LPS 04% 02% 01%

YHEG

Fig. 1. The cell viabiity of cultured Dermal papilla cells and Raw 264.7 cells with YangHwlFum Gami—Bang at

different concentrations.,

CTL : Control, LPS : Lipopolysaccharide, YHEG : YangHyulEum Gami-Bang

DHT =

" e i '
T - L = H i P
T DHT CTL 1uM 500nM 250nM 125nM 62.5nM
Finasteride

DHT —p

T —
T DHT CTL 0.1% 0.05% 0.025%
YHEG

Fig. 2. Hfects of Finasteride and YangHwiEum Gami—

Bang on the activites of Sa —reductase .
T : Testosterone, DHT : Dihydrotestosterone, ~ CTL : Control,
YHEG : YangHyulEum Gami-Bang

OFE, S Y EXedch, B A X 8
= Zh o] ARFela mdto] et WA Hle-S
3t BEste] Hrekolct, B A WAo] AR
o} Hlazsto] 70960l 34, 7090 30901
o 27, 30%°lek= 14, o] ARiA] egkE 74
Soll= 03 Fofaloint, mgk Ad AR 309 Tl
= A8 FES ethyl etherZ AT &, AF =
HAIA AR Zogatgict,

I

12) C57BL/6 up$-2 o] zAsky 3
309 7F AsE Exg 799 9 s AEg &
10% FAT=Ddd uAT e £x8o=2
ethanol} xylene 0 2 g 9 F£Hsl AAS AW &
uztg o g 1Asirt, nlo|aR2E(Leica, Wetzlar,

82

Germany)Z o]88o] 4unF7]¢] HPEHS wHEo] o}
Al xylene 0 2 25 AA3ISIE. Hematoxylin &
Eosin(HE)0.2. Jlele] Fopan Ao s el 4
9 T7], Zo] & ZAZH R #HSII

. &

oo

Zn

1. M2 =4 7t

Dermal papilla cellE o]83}o] MTTHOZ AXE
=4S SPRE A%, #mikhnk i 0.5%°14  cell
viabillity7} 55%= AESAE Ko, 0,1%9 0.05%
2 A8S 7L, Raw 264,7 cellS o]83}od]
MITHORE MESAS Zket 23, #imbkhmk )i
0.4%°N cell viabillity7} 70%% ME=AS Hol,
0.2%%} 0,1%= APS Y3l 9irkFig. 1.

2. 5¢ —Reductase type Il £ x| S1}

Empkhk ol B8 gRE ek o9 o
9]0 2 FERR= 50a-Reductase type 112] EAdo| 1



3. ZRFAMZ| DNA 34! &1}

kIR o] EH-54322] DNA S0 n|xl=
%82 [3Hlthymidine incorporation JHHOZ ¥
7Vet A}, BAFAIES] DNA F218 0,195 %04
68%, 0.05%5%=oW 38% Z7HAZHFig. 3).

25000 -

'*E 20000 |
g 15000 -
é 10000 -
E
= 5000 -
ju
o,

0

CTL 0.1% 0.05%
YHEG

Fig. 3. Hfects of YangHwlEum Gam—Bang on

[3H}thymidine incorporation into cultured  Dermrel

papilla cells.
CIL : Control, YHEG : YangHyulEum Gami-Bang

IGF-1

mRNA Level Expression

CTL 0.1% 0.05%
YHEG
TGFB-1
1.40
1.20
1.00 -
0.80 -
0.60 -

0.40 -

mRNA Level Expression

0.20 -

0.00 -
CTL 0.1% 0.05%

YHEG

SAB] 9 191 - FEmkhwkS; FEES] IRAel g A8A A

4, BRFMEONAN weiEl= HERIX 0lxl=

HSHaPCR)

FIMAIIE Jj0] BRFAEN T s NEA
QARe] Rt mAE= SRS ﬁﬂﬂ'«s}ﬂ Asl, =
‘gt AdHes ddEol giE IGF-1, KGF-1,
TGF -1, BMP-2 59| §7% } 113 wsls A7t
SELAPHHGPCRY O E H713E A3 IGF-
2 KGF-19] A0z} vtade &2A7)1 85 &
Q1A}e] TGF B-1, BMP-2¢] W& oJAA|AN &
A AAFAR] w3 A] G |
Ao R ZAFEQICHFig, 4),

=N

rr ruE

]

gy st

5. BRFMEOIN 5 —cateinin A2

Eimpngk o] BFAIENA A7) Aol =
< Akt 875 f-catenin 255 24J3) of
A Qolr7] $J3)] Top flash luciferase reporter

KGF-1
1.60
1.40
1.20
1.00
0.80
0.60
0.40

mRNA Level Expression

0.20

0.00
CTL 0.1% 0.05%

YHEG

BMP-2
1.80 -
1.60 -
1.40 -
1.20 -
1.00 -
0.80 -
0.60 -
0.40 -
0.20 -
0.00 +

mRNA Level Expression

CTL 0.1% 0.05%

YHEG

Fig. 4. Effects of YangHulEum Gami—Bang on the expression of several growth factor mRNAs in cultured Dermal

papilla cells.
CIL : Control, YHEG : YangHyulEum Gami-Bang
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assays §ol0 f-catenino] B4 EEA| ]IS
ok, #mgkhmnk e = W2 A2 T 24AKE Qo
reporter ZAJo] F7} HEAE AR 23 0.1%,
0.05%, 0.025%2] F=ollA ZH} luciferased] EAjo]
78%, 53%, 25% S7Vee AR HACHFig. 5).

7.00 -
600 -

E% 500 -
< 400 -
=
> & 3.00 |
g
S 200 |
g3

1.00

0.00 | : : :

cTL 01%  005%  0.025%

YHEG

Fig. 5. Hfect of YangHwilEum Gam-Bang on the

activation of § —cateinin in Dermal papilla cells.
CTL : Control, YHEG : YangHyulEum Gami-Bang

Table 4. Radical Scavenging Activities of YangHyulEum

Gam—-Bang,
Concentration ~ Radical Scavenging
(%) Activity (%)
YangHyulEum 0.2 19.6
Gami-Bang 01 145

100
90
80 -
70 -
60 -
50
40
30
20 -

1] T T T

CTL BHT 0.2% 0.1%
YHEG

Radical Scavenging A ctivity (%)

Fig. 6. Radical scavenging activities of  YangHyulEum
Gam—Barg,

CTL:  Control, BHT: butylated hydroxytoluene, YHEG:

YangHyulEum Gami-Bang

84

DPPH(1,1-diphenyl-2-picryl-hyrazyl) HHo =2 #
Tk /5] A7 (free radical) 278 248191
oh BMAIWES 0.29%, 0.1%2] F=olM 19.6%,
14,5%= 3Pk} 235 HolA] QMK Table 4, Fig. 6).

7. Nitric oxide(NO) MM x| =1}

Raw 264.7 cell ©o|83}o] GRIESS HHo =2 #
nifkhmk 2] NO A4 AAEE st 2, i
kiS5 0.2% 5ol 39.3% NO A4 oA a3}
£ YeldtKTable 5, Fig, 7).

8. CHAMIZOIA T EF O AIEF[RIn &
& RTXL gl 0lxls Fe

Raw 264.7 cellox] AF G2 uyll Alo|EF}ol=}
2 Aol Bl tis] RT-PCRE ZARE 43,
LPS(Lipopolysaccharide)2 A=538laL  F&mffhimk i
0.29] s=2 Ax23 AEoH TNF-«a, COX-2,
iNOS ] 737 o] sk A% &9 5 9
ot I2la gPCRYCE ZARE 23, IL-18,
TNF-a 9} 1L-69] W& Apo|E7Rle FAH 2k
AZoH, iNOSSH COX-2¢] AT 95wl &4 &
ZAe] S ZHAAA Enfkimk )i 0.1%, 0.2% &
T 39 Bl e Ao ZAEIKFg. 8, 9).

9. C57BL/6 OIRAE 0|25t 2m F1}

Fimfhmk o] B A Xl mA= 9%
BHst] St ol FA7) el S 75 %
C57BL/6 PF-2~ 2] ©L animal hair clipper
o83l AL #imAkIk )i FEE 1% A&
309 St o =¥ste] w231 29E &
oto 2 H7|3 A3} hair growth index’} tZF2 0
ol Wb FEiufkhmk 2 24 oo muk A =
27} e 20" FEICKEg. 10).

)
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BA3] 9 19+ Feifkhnk )i FEEC] ERE] iRl AgH dF

Table 5, Inhibitory Effects of NO Synthesis by YangHwilEum Gami—Bang,

Absorbance
1 0, 1 0,
Concentration(%) (Average-+SD) Reduction Rate(%)
Control 0.059%0.006 -
Lipopolysaccharides 0.553£0.012 -
YangHyulEum 0.2 0.359%0.038 393
Gami-Bang 0.1 0.559%0.006 12
IL-1p
0.6
'g 0.5 - TNFa
(=]
w04 -
@ IL&
o
S 0.3 -
2 COX-2
S 0.2
E
01 INOS
o Wl , ,
CcTL LPS 0.2% 0.1% Gyclophilin
YHEG YHEG (%) - - - - 04 04 0.2 0.2
- . LPS (500ng/ml) - - + + + + + +
Fig. 7. Inhibtory effects of NO synthesis by Fo 8 Hieds o VagHuim ] 0 the
i 0. ©. S GQH—BQQ n
YangHyulEum Gami—Bang, 9 . a9
CIL Control, LPS Lipopolysaccharide, YHEG expression of IL=18', TN=w, -6, COx=2 and

iNOS gere in the LPS stimulated Raw 264.7 cells,
LPS : Lipopolysaccharide, YHEG : YangHyulEum Gami-Bang

YangHyulEum Gami-Bang

IL-1B TNF-a IL-6

= 900 450 45000

£ 800 § 400 § 40000

2 700 @ 350 & 35000

S 600 £ 300 £ 30000

3

d so0 I 250 & 25000

2 400 s 200 T 20000

5 300 5 150 2 15000

g 200 < 100 < 10000

Z 100 x 50 ¥ 5000

E o E 9 E 0

CTL LPS 0.2% 0.1% CTL LPS 0.2% 0.1% CTL LPsS 0.2% 0.1%
YHEG YHEG YHEG
COX-2 iNOS
5 500000 250
w 450000 5
& 400000 % 200
S 350000 &
W 300000 [
= w
$ 250000 =
S 200000 3 100
< 150000 -
Z 100000 Z s0
£ 50000 x
0~ T T 0
CcTL LPS 0.2% 0.1% cTL LPS 02%  0.1%
YHEG YHEG

Fig. 9. Effects of YangHwilEum Gami—Bang in the expression of IL=18, TNFa , IL-6, COX—2 and iNOS gene in

the LPS stimulated Raw 264.7 cells.
. Lipopolysaccharide, YHEG : YangHyulEum Gami-Bang

LPS
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CTL
70%
Ethanol

YHEG
1%

Minoxidil
3%

| - | I J’ ]

Fg. 10. Hfects of YangHwiEum Gam—-Bang on hair

growth stimulation of C57BL/6 mice,
CTL : Control, YHEG : YangHyulEum Gami-Bang

CTL  Misdiiar et s
70% e » . : -
Ethanol T

YHEG
1%

e y = Bee -f-:".:/"‘_'
st i R R B
Minoxidil B G

f

R\

- .-"._"' - - /P;‘.#
e e
Fig. 11. Analysis of histological change in C57BL/6
mice treated with topical application o
vehide(70% Ethand), YangHwilEum Gam—Bang

1%, Minoxidil 3% solution for 30 days(X40).
CIL : Control, MXD : Minoxidil, YHEG : YangHyulEum Gami-Bang
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10. C57BL/6 ORAOM FEmEIRAS =Y

Aol Chet ZEEE B}

AY 8 F C7BL6 vhx i vR2AS
H&E(Hematoxylin& Eosin) GA5}e] wido] =52l 5
7], B2e] Zolg #3t An|Fes AFsigt. 1
A} w920l S gizae B & 2 27
AL RZe] Ao} Fokal, simfkhmk A et
ol gl F7PL SiEaL B2 Aol FAY

ol wlal AR As ST 5 ISIKEg. 10).

V. & &

gRE Bdbo] Ao Aol o Feo &
gElo] 2AEE 2Es TPk Aos FE v
o] s, ol w2t gAY g9, FA] 2R,
9 2=, A7 B8 o= ol o] &4
ofol] ulz} WhEA HkEA 0T RRED, A2
A 2EdAo} A4Z| wEt Sog ) WiE

Fanke= B3ke RS AR Ashet], 53] 3
A AZEQ SRZzAES} 7EAE, A AlE
BERFAE 7] Jsagol Fogk Aow dA
e, g EHFET] TR vjRe] Ha|w%
o= AfAe] 7isHEekE H8A s 2 2 7]
5¢ FE 9, dastHo s opilg 2 F)
HollM frefehs AEER ofFolA glow, AEe]
et SiAo wet ofg] 74 F9E UHA €k
el EEaL gle ozt #9IE REIZ outer
root sheath)Z}al dh=H)|, o] F9&= WA wAollA
o] ZHa%e] 9] £o= FYEe] FAE F
2 AEYPHER 7] gl B sl =




FFAIE(Dermal papilla cell)7} EAsH=E], 247
A= Fgeld Faishe Aol E(fibroblast)
2 PR e,

AREe] 24 37 (hair cycle)e oF 5-602, B

o] Ztsl7] Fsto] o] sk A7), =

AFE 2 WS 20T 5 e 5EE A
BA7lNE a8 93g ke, Jahoda T
implantation methodZ ©]43}0] T+ hair bulb)7}
AAE 2 sfiel] BAFAEES o] ¢ o

A migo] ASR= AL RIS, olefd AT

A% S, U] ol B 25 B, 4
A8 5 ol Bofd Ao 1 glor, Hoole

-
o age] stz FE I, o] F B

ke AR YYES s FoEN g
A 9 uRs foske 2SR 1 39 9HsiA|
FohH AN T B9 oAl Ritto] EetElo] ¢

gre] R EHEoples adpt AEH o)A
23 o] oIk, gtk FA) okt LA AAH
03 J] ARERE tEAQ] BRAIQ] minoxidilF
finasteride™ W2 2 2wHkx] g3 A8l 9
dxte B Bt AEH 0w B8star ARgslof ot
o, A7RE Bl W g0 Iaf AMg-o] Algt
e Agoa? deps 53 AR Hgo] 7bs

BA3] 9 19+ Feifkhnk )i FEEC] ERE] iRl AgH dF

of 28-S H4s) g A2 TRA ot} 7
W2 ufg- Fgsittal & 4 gl

mE oA BEE QA R, Kkt Ods &
AL beu] <R - Fdiai> Vol g
Ft, Kty oA, L5, K
b2} ko] B OZE o, B, B B OHE #
APt J2-e AF3ICE Ak Asto] <k -
B EAS VdME A Sk 7 ko]
RinzH7t 3R 7 59 - e g v
o) BHRS, RUBEGL SR} Y] kS,
KERES JHE, TS fE B, TomRe
JHE, TAMSGS 55 - o TsHes 2%se] T
=R WA Aol gkl 3k,

BEE <WAHRE'Od S, BK, K, B
I, BIK o= FHo] ed ol vkl &
B2 AHshe Aol o]F i HEAK OR, #
V= BRI, ORI, FRE 5o TS AL
galolet, el ol diste] <L VoA

‘ZRHE S, BV <ERmRRE> ] o2

Hgo g Wolyl T35 Aflste] Asteitt. ol

o
=
2 gl e Hhih oS wso] 4
=
ol

<BEAM>oIA I B KisUt dssle A

Sbo] a1 3A| == 58 Hllofel sHHaL
uk o) AsAE ol Bio] WAl AL A4
ARl Ao} Aitdfe] Btto] WA= 71 Bk
2 9lsl Ae] Emistar imiksly] wiolztal 3H
th w3 BPYe <HMHEZE>ON e HEe
g ARSSAA imEste] NUEE JdsHA] K3les
E5eto] Zdhel o] dke EEb heto]
Agichar stk o] e B ol ik, i
R, HE, N, R, 2 R K, 2RIk 52
1 foloz AFskeirt

ik 5 YangHyulFum Gami-Bang ; YHEG)
& KHRER s Y =Y RES
X Eh= KEIOR T, A, DR, L IS,
A5, PR, KAk, W2, IR, SA, Mg, 1T

> l-]j

87



FriQlom|QSu e84 A9 ABE(2016d 8Y)

B A TR FAE] Stk gRe] FE Uds
M, 5SS, i, B, 22 Ko} B ke jupy
W TR0 B, THERS] ZHgol I
Rish LI, B, ipEEe] Zkgo] ol Jike
Aggo g sl gHAke] ZHgo] Y B, B,
SR RSl RAER, WAV W2, f
WHElE A% 5o TAHe] o B o
FE 22 4903} RaEo] YAIME FH3] T8
7Fsat Aubolgta AZHETP”, w3k pupse K%
YY) < KFBIHRR > ol HZE 529 ol
e Agshe g2l whos nat #Ed o
Ae] Awe Agsht Pdolie il osst AME]
£ 74%E =B il el tieksbl skl 2
S glom B3] m#, ik, Mk 59 mkE
AR e 7)EAe g B9l 85 9l
o o] i 9 ehegE s @9 |y
ik )52 PFLR Qo] W Fsl @ wabga

|

15

H

QAloll thgt gl B3t A7t Har =[Qirt,
W gRe A ek FA7] Bido] wol

A3 migo] Al == F 7HA] WHEks @

oIy, whebd mat A 2703} o

shekle] Bk FA7]0l i RS AR

L
oMFlE A= WBhs WHol T2 o35

C57BL/6, C3H k-9 B71E o83 H7hHol 9l
o, olg APFEL Al theA B L 94
3haL, FAPE 2ol FA] Bids A71= oA
7 oFAlel adks #der] Ae] migold. &
3] £ el AMEF CS7BL/6 rhe A
ol & deA gla, A HAoeA
Tt dHew  EAsiH
melanin §Hdo] X AJF719F 2 GAIste] A
ghog wute] AAF7IE AT 5 e e 7l
A Zk Aol 7P e ARSEAL Sl Rdlofrt

39)

MITHE AESHS Wl 93 Adow

melanocyte’}

88

Dermal papilla cell¥} Raw 264.7 cellS ]85}
P A} 247} 0.5%, 0.4%0014 cell viabillity7}
55%, 70%%2 MEZ42E Ho] Dermal papilla cell
oAM= 0.1%9 0.05%= Raw 2647 celloA=
0.29%% 0.1%= A%< JIAsIIKFig, 1),

s 2ol ZALI|AL =X testosterone] EANA|
¥o]| EoPIA 5 a-reductase]] 2J5}] dihydrotestosterone
(DHT)oleh= Xt et Jejo] dsewes 4
S5, s EE eAIY Ads 54 Ak
AL 21 = RN, wEM B gre)
ot AgE el HUES o83l testosterone, 5
a -reductase?] AL AAX|7|2A} 5= o] &
W3] o]FoiX|aL Ut} 5a-reductase= type I
type I12] 5 £77} =Hl, 5 @ -reductase type I
£ optimum pH7} 6,0-8,52] Y2 alkaline range2}
non-genital skin?} 7+ 5] gyt 22o| de| L¥3}
m, =g A AEE AR APA 71 T8
g 485 sk Zow duA ok Wb S«
-reductase type 1132 optimum pH7} 5.0 <32
acidic range® prostate, epididymis, genital skin
5 AAEE 27| F2 BEIGY, Alte] 2o
+ 5a-reductase type I 3 type II 7} 25 EAI3}
A9t 5 @ -reductase type 11 7} A< 71dHRES
(pseudohermaphroditism) AlolME FAJE B2}
WASEA] Ok A 50 2HE 5 a-reductase type 11
7b 2AE gRo| ARAoT Aofeh= ZoR A7t
a3k

B AFolME F#imfikhmk o] BAY ERE
Sk 9%k Y9leg FERMT Ql= 5 -reductase
type 11¢] B4 A oS Frtelglon, 1 2
FMAKNMEF50] 5 @ -reductase type 112] 2738 A
AFIA Fohe A0E ZAMEICKEg, 2).

BERAAEsE 2 TAske A AR,
da 9Eo] o] AowRE YYIE, 3=
5 7t AEdEs duel B RIS

HIZS ofg] AelE S Bujstn, olejg 014 v

—




MAE B3l i B AlEel 2ol o3k vlA
Tk} A gt S48 S o=t 53], B
FTAES] 277 R wet wstksln] &
3ol FAZIN 7R dolshs Al71el BfTA
Fo] Zao] ks] Yohhs Ao AA If,

wEbA F#impkink 5ol in vitroolA] wjokel Al
EHFAE DNA S mixle 93 [BH
thymidine incorporation AEHOZ 751},
[3Hlthymidine incorporation AEHL A|E F2] &
Mol 7P Bol AR Y F shiE WA
FAE &3l AE7l TEolAl= DNAS S46h= W
Aolct, A3 A3 EAFAES] DNA S22 0.1%
o 68%, 0.05%°11 38% S7HAIA FEifkhmk /i
FEEZ EATAIEY] DNATA ] A24Q] frAR:
HEZ(mitogen) 2 28355 SRIetICKFig, 3).

EATAEE 2o 7hgA fEle] AE=
T A AEQ] 71BMEY} qRIE AT #
S 2Eske ZloR dEA glon, offdt 75
BERTFAIEN BulEe 431K growth factor)o]
olsf zAEtaL YA Ik, BRFAZERE B
HlE AE AR A AEe 39 A8t
= F8AI Afete] 1 HHE AEUR ddsi=
U] vt 9EE gtk Ao SAF Estelle
peptide’d 2] 4 SAE0] Bo| FofelaL glom,
53] AA R AFEAGel Hofeh wulAd Al
5o 975 Bl WAL Yrtk dAA 2l
A iRlEE o ARl ARIAES ETiAt
AAolxKinsulin-like growth factor, IGF-1), Z}2A|
¥ Al keratinocyte growth factor, KGF-1),
ArotHIRE Al fibroblast  growth  factor,
FGF-1, 2 & 5), ZHH|1E A372]2Khepatocyte growth
HGF), g3y  AIAKvascular
endothelial growth factor, VEGF), 3 2#3} AjA}0]
ZHtransforming growth factor, TGF-a, 1) 59]
eF,

IGF-1-2 A39)A| AEdl| 1 8A7} EAsh 7H

factor,

BA3] 9 19+ Feifkhnk )i FEEC] ERE] iRl AgH dF

A AT PR Aow dEA i, &
3] Bode BRFAESNE HH|E= IGF-19]
WS A AE] FAs FXT  ofet B
FxAe] Ao] E=3t AAS] F7MAIE AT Bl
HoF?, w3k YA ERo] RAFAIEAN IGF-1
el AL FFs WA Ae= A Slof
IGF-12& BPgs EFxlshe 7P 583 A4
2 Az g,

3 EAE A AEAARE HlEE
AL ek, KGF= 33| Aol w3t 2 5
Bl wialE & deiA gleH, wEat A M3
A7 RS FE B S0 vie- 83 94
< 3k o] ¥EA b,

FiAkhwk o] BAFAIEIN Wl AE A
AL el Al J3E Wrkebr] $lsf =
Pl ARHeE A Qe Ao 4l IGF-1,
KGF-1 ¥ TGFj-1, BMP-2 59 {2} &8 ¥3}
£ qPCRE ol83te] Hrlsigict. 1 23 ik
ki BHF ARIARRI IGF-1, KGF-19] 3L &
AL GR FRIAK] TGF -1, BMP-29] &
2 JAAA AR os b A ke
Holl AR FFe HXE AR SRlEo] HAl
C57BL/6 m}9-2ojli] 3o
A7) B PRI BRE Fete] s A
A2 =K Fig. 4).

gk #imAkhmk o] BAFAIEIN RS A
7] 2 fAsH=H 87 EE f-catenin AT E &
Azl Al Yolkr] $3ll Topflash  luciferase
reporter assays 3ot [-catenin®] &4 EEA|
SRolstgict. #mfkmk s SEER A2 F 244
ZF Qtol| reporter B/J0] F7} HEAE AR A%
0.1%, 0.05%, 0.025%2] F=olX Z}Z} luciferase2]
820 78%, 53%, 25% 7 e B B SIrkFig.
5).
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A 95, By 59 g3t AdEo] vk AR
o] B A5l o Baso] g, Nitric
oxideNO)= FAT 2 thAAFolA inducible
nitric oxide synthase(iNOS)ol| 2J3]] ThEo]A]n] A
oA WAsh= e thFe R sl 2%
A F2 T 9% 23S mivlieto] fafgt 2
Urepdic}, =3t HjSo|A HAukgof| Fofalod, 27
&3 2 B% diAYZ Qo 8% 2 A=
APE(apoptosis)®] T vi7iA|2A] 2-8-gkct, wea
7% 9% WS Akl A s YEire
iNOS9] &3} NO9| s dAXTIE Zlo] T4
3] 1:]_47).

B oo = Fmfkhmk o] AeHkee] Ay o
Al mAlE g k] $s] DPPHHOR
radical scavenging activityS 53 Ak 1=
3, AMIESl Raw 2647 cellS tptow
GRIESSH 2 2 Nitric oxide(NO) A4 AE 37}
2 Aokt DPPHYCR #mfihink /2] 3k
3Ee R A3} 0.2%, 0.1%2] SEoM 19.6%,
14.5%= 3k} a3 §I9) o1 Table 4, Fig. 6),
Raw 264.7 cell& ©]83}o] GRIESS H'HO 2 il
fikhmgJ52] NO A4 dAEE st 43, #imfk
k5 0.2% S04 39.3% NO A4 oAl &35
et Table 5, Fig, 7).

T AT 95wl ARIETRIF frdxte] W
of dis]l RT-PCR & ZARE A%}, kg )i
0.2%9] == HAe AZX TNF-a, COX-2,
iNOS9| f7z} o] Zhash= 21s EIE + 3l
A, qPCRHCE ZARE A3} IL-153, TNF-a 9}
IL-69] REE AP|ETFREE sl HAaAFeH,
iNOS9} COX-29] A7 9% w7l 34 frdxte] o
TS AAIA FEmfkhmk ol 49 T3t 9 A
o7 ZAEICHFg. 8, 9).

A7) FEolM #igkhmk o] B Z319) o)
Al G F7rsl] $al Bidol A7 el ¢l
T 77% C7BL6 Y9 #if Y2 animal hai

=
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dlipperg 0|83l AASIL #mkhmk); F2= 1%
S-S 309 B3t 9T =3 A9, AR AR 209
5 5E gmfkhmk iAol thEast vlarsy Wi
BIE Holr| ARl oH, 30 Folle woll B
W 398 Hole Zlo® WrtE|QirkFig, 10),

F#imfkhmk o] W ato] ek Z225HA wsls
wFelr] 9fsll C57BL/6 whe= iR wRREE
H&E @Mt & mgo] 4= 9 37|, Bo] Zolg}
o] S #Esigict, Bk AR7lel Heid
o] FAH7] Alteto] XlwlFo] FAYAAL Kige
1= AAEA BZo| X9} HsiAMEo R ZlojA]
E7o] 9lrt, 33t An|F o A3 A} B
9 7], B2o| Ao| BT #imbkhmk fiAelto]
ol vial FhEa At 2E gl = il
THFig. 11).

7471 AR AAE T8 B wimikhmk 2 5a
-reductase type 112 A& ARAATIAE RKstgle
U, ERFAIES] DNA @4E 771 =
712191 IGF-1, KGF-12] @2 Z3A)7]1 &
FHERIAR] TGF B-1, BMP-29] 'l JAANA 2
HHoz R HE Rk dde Al
FIs A= AR grlEo] C57BL/6 nh-2olA]
3} 1 A £3 B 2 ARl
2L A2E Foto] =S ZAos A=) wat
B-catenin 235 SAYSIAA B S7ME A%
g 23hE st 2o ATE FANA 2
A B 23 39E Hole Zlo® AZES
o}, ¥ 38l adhk= glglont, NO A4 oAl &
4, g 2} Holu g o] He @Fe
S JANTIE 2H8-E she 210 R Bl A
Al #iifkhwk i FEE 1%88S 309 32t ARE
C57BL/6 mhg-2of| D) £33 A} wof B R
FE Jep9la, HKE QA5 3 u)Rz4] o)
AN izl Hls ®¢e] ¢ 9 A7PL S,
B9 Ao} Aol FAZI0M A71= o H

T 25710 e A 2R &3 &

Y
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HE Hole Aog g},

web kg o 2H-5HE2] DNA S22
AE AR 7zl Wddol| ke wlA WE &
Z 523 AU, =3 gro] elo] B |k
S ATl 28-S sto] B E33 9
Aol &37F Jes ERSICH

oo A7g nigtog B Ao AN #imfk
k)i FEES 55 B AT &30 754 952
gg5lo] PN 2RSS WA B2 2
A0R o EEn, T Z7to| oA FEE| dig A
4, P 7t o 29 Zlo = AlsEr,

V. i

#ifichmk )] WR Fto] ek A At
ofefet 22 2dES ALt

1. FEimAkIE i 5« -Reductase type 119] EA3&
AAN7IA] Fotgict.

2, FMAKIR S-S 2 EHFAES] DNA 43S
717

3. iRk & g AR IGF-1, KGF-19] %
Hqe I gr fHklARl TGFA-1,
BMP-29] &2 AAAF]CY,

4, ik L g EHFAENA  B-catenin
Az B4S ST

5. FEmAkmk /& st 8IS HolA] glolth

6. Fimfkhmk 5 thAAzZelA NO A4 AA &t
£ e

7. FifkIK i NAAEAA A &5 w7l A
o|E7RIF BA AR WS FHAAA FY
BHE HSirh
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