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This study was conducted to evaluate the hair-growth promotion effect in C57BL/6 mice of a new
substance mixed with Allium cepa (red)-bioconversion extract and Angelica gigas Nakai. The ethanol ex-
tract of Allium cepa (red) was bioconverted through the use of the Bacillus subtilis KJ-3 (BS3) strain,
which was named Red-BCQ. The quercetin content of Red-BCQ increased by about 7.4-fold after
bioconversion. Angelica gigas Nakai extract (Agnex) contains a large amount of coumarins such as de-
cursin (D) and decursinol angelate (DA). A 1 mg portion of Agnex contained 0.4146 mg of D and
0.3659 mg of DA. Minoxidil has been known to promote hair growth. In this study, the hair-growth
promotion effects of Red-BCQ, Agnex, and a mixture of both Red-BCQ and Agnex were compared
with 5% minoxidil. Twenty-five mice were divided into five experimental groups including saline (CON),
5% minoxidil (PCON), Red-BCQ (RA), Agnex (AG), and a Red-BCQ-Agnex mixture (RAG)-treated
group. Samples were administered orally once a day at a fixed time for 4 weeks. Hair growth was
monitored by photograph at 7, 14, 21, and 28 days. We also observed 5a-reductase, alkaline phospha-
tase (ALP), y-glutamyl transpeptidase (y-GT), insulin-like growth factor (IGF)-1, transforming growth
factor (TGF)-gl, antioxidant enzyme, and the hair follicles of the skin tissue. In all the results, the
RAG-administered group showed greater antioxidative and hair-growth promotion effects than the
other groups. These data suggest that RAG has potent stimulating activity on hair growth in C57BL/6

mice.

Key words : Allium cepa (red), angelica gigas Nakai, decursin, hair growth, quercetin

M E

grE ALHA Srkete FAR, FAET A 27 A
A, BAA A7l TS vIXTH28]. =3, 1 wAYF
Hgs] W AR gfoba] Ao R SRV Hibe FHF
o, 54 FAY, % S2 8 B4, A7HEY Fd,
w3}, 2EH 2, 48 AW o7 #2448 T gD Ul
o WIS FA RIHAS FWde d=E V=
FDA (Food and Drug Administration)o] A %¢1& & A&
& 15 A Y (minoxidil) % ¥ uh22 Bl 2k o] = (finasteride) 7F 9l
TH36]. vl AL o] BRIl Bt 287 A =

FQ 71Ado=
BAE AHEH
e ERANT

oH37]. T2

P39 37}

) 9] 5

i

X o] X

2
S
S
pass
|o
L 2
B
P
o
ot
22 of
[
it
Hdo
ok
ek
[
o oXx o

N pd
o of
ox
1=y
=
=l
oy lo

4

*Corresponding author

Tel : +82-51-663-4882, Fax : +82-51-663-4809

E-mail : jskang28@hanmail.net

This is an Open-Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http:/ / creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

B 2to] &+ 5a-Reductase A3 Al 2 &% dihydrotestosterone
(DHT) s 5& W50 TR} E Yehiga ¢34 gloen
of FE 2 AYAHF AZAZE AEHIL ATH2]. HAT
of fEE A1 B FEok a3yt yEhual thEA<l
AL Fuh Ut S  ARed dge 0 B
oflel d=EE Td A Atz HEohH ERES
AR E S0 B Sol Bad u A 27]. ol 2AHE
of FHEA HZ ER o g dRAd FAdE 24
e o] S7hE 1 Yo AdE 2AEe HREdE &
dat7] el Z A dofste ARAAE] LY
A1), AR BEE a4, EA 4 YA

e TEAEYAR FUTY. A

a3e], Fitst &349] 5
BHAllium cepa (red))= WA o]} 3

| Ze
8 quercetin 8% A
AsEs w70 Rl BT oy} itd ads
7FA AL A TH20]. A (Angelica gigas Nakai)e =4t T
2 coumarine”] €9 B¢ 4 F decursin (D) decursi-
nol angelate (DA)7} T&F 35 o] ITH30]. thEA QA oFe]
Agones gy 18, NE, #A7] F37, €4F, &
T UFE ol AREHI} e Ao wEAn[14, 15]. &
AT M= Bacillus subtilis KJ-3 (BS3)Z a3k & fut



Hotn MEXME FEE(Red-BCQ)Q A |EME
24
[ |

3t-9-4 FH(pore size: 25 pm) &
(14981 xg, 15%)3te] A5d <&
Red-Qe}al ™31, ©
Sttt A=A $H-E Bacillus subilis KJ-3 (KCCM 11523P: BS3)
FFE AEstq A=ZAE HAEES 30 BS3
Tryptic soy broth (TSB) 5 mlol & & ¥ 42T, 150 rpm«]
£EZ 16M7 ] ST ALY Sde MuE
WA (55 AR 15 AR 2%E 05 g KHPO, 025 g
KH,PO; 025 g KCl 005 g NaCl 0.03 g MgSO; 0.05 g,
MnSO; 0.003 g, CaCl, 0.02 g 3Hr)ol 5% BlI&=E HE3Ah
Red-Q%} % WA= 1:4 HI &2 E33k4 55, 150 rpmol| A
4AZE Bk kg & A2oA 243 FoF BRHEGTH
14981 xg oA 1583t A EEd & AAES 70% A2
%—oHAl?l o3 YA 814,981 xg, 158)3t] d& 454
%38}o] Red-BCQE Al z3tATh 75 w]%ol A4 Bacto™
Soy Broth$} Bacto' agart Becton Dikinson (Franklin Lake,
NJ, Franklin Lakes, USA)ol A T3] A&3tth T & )
471+ Ecell3000s (Ecell, A&, 3=7), A& ¥7]l= A9 SH-
803R(A &, #=), YA Ee7]E LABOENGIN 94227
(Scanspaped 1735R, tA, &=)& AF&3t%th. HPLC (Waters
2690, San Diego, California, USA)E At-8-3t4 Red-Q, Red-
BCQY H2AY FFE EAe T AL A=AY &
FIZ S o] 83 AP oH ABE 045 um W Bg e T
°o]-§3to 500 pg/ml TE2 st} EAsT £4
A& e 2t Column Zorbax Eclipse XDB-C18 Z
29(4_6 mm x 250 mm, 5 pm, Agilent Technologies, Santa
Clara, USA)< AH83}9 3, column = 5% 35CH . o] 5%
© 2% oA EAHA)T} SHEYELB)E 60:40(v/v) 0.2 E
g &AE AESAT TS 1.3 ml/min, T FS 20 pl,
AEHE HE71 Fuel2E= Z=7](Photo Diode Array
Ditector), 370 nm®| 3ol A £33t

=

N Nlﬂl

Journal of Life Science 2020, Vol. 30. No. 11 991

2 o#sant. AFEo 28] £3) & Yo pHE 58
3 9 67 T QAR (14,981 xg, 158)3k] YHEL
o AAE 70% (v/v) AeH&E 58] F3 2 H7tsto
T AFAE FEeto e BAsAT. DY DAY
AZol td 24 27 HPLC (Agilent Technologies, 1100
series, USA), column (Agilent Zorbox SB-C18, 250 mmXx4.6
mm, 5 ym), UV 72 7] (Photo-Diode Array UV/Vis detector,
Agilent Technologies, 1100 series, USA)E ©] €3¢ 329 nm
o Aol A B4t Columnd 5+ AL & fA 3t
R, o] T oMM EAF op ELto] EL S 70:30(v/v) 2 &
TFGE Sdo] TS 01% (v/v)7F HEE F7IEtS AE
=g

um

Nauid

| G

N o 32 o
o

i3,

’é‘?:.‘ £ Y A A
673 15 g W9 4 vhf-2 C57BL/6+ ¢

G e H}Ol
LR °P(*1€ oA £ Lot FE A U APF
& AclAdA 1729 A371HE AZ F 4734 é:l‘é,Oﬂ
FAStT FEASAS FAAR AYLE 241T, §%
5545% 5 AHE o2 FAS L 12/7F G E H5HE] He
#7402 24 HU. Ethyl etherZ 7FEA ntH A7 s &
& ARIE o] &3t nhg29 T £ EE& AAA
i, 5 Lol dobols g wAlg 2e A A 98k
AR Z( iclean, Ildong Pharmaceutical, Co., LTD, Seoul,

Korea)E ¥ 5o Ex3sto] 3E7H B2 $ ARE ¢EAT
24Nt HE salines ATFFAE 4 UWET(CON), 5%
minoxidile] $f8 478 A A pancidil& F9F FA
% (PCON), Red-BCQ (1.7 mg/kg body weight)E 7+
gk A3 (RA), Agnex (25 mg/kg body weight)& 7 7%
3k 237 (AG), Red-BCQS} Agnex EFES AT 5
YZRAG)O.E Belate] 27te] kB L ]2 18] 450
Fol st 4 259 AAee srhE R ddegle
srte] e 4P sEe ALt 48 &8 1643 A
TEste] o] & At FEF= HIAA &
SRSl dANEE AH el ¢

£ A4 AgeiTh £, =
g3isty BAS 98 7 243 5 ARE A2
Argletel vz A Agein. RE FEdd
Silla University, Animal Care and Use Commit-
¢l (SUACUC-2018-012)& *&o} A3}t

> o
=
g M

0]
c
>
@
c
@
o —

O HIL0f ofst 4EEne| B4

A3 ANA F 1,2 3 4574 "ol Age 4
2ste 714 A ethyl ether2 PFH A7l & Pﬂ%}%‘
gol A FHE SUH R FAdto A §}€P
THE nudgn $¢o g #EF A2 g
=02 HFa3HtF, 4573, 80-100%(53),

& =
S do m[ru
é L—‘ flo ’
Ml e o ﬁ%
oo & oy g,
ol

R UG

ox

>~I
\_/_,



992 BB UERIX| 2020, Vol. 30. No. 11

o,

40-59% (3%), 20-39% (23), 0-19%(17)[29]. 1078 9] 5 7}=}o]
osf Hrtete] 715 om, 24 HItAEY] A4S kst
7 TR BEAE A

o

Z—

A

g ANA perfusiond st} AL A Az
mouse®] T I F2A < AEeAth A& 24 T UL
3kl 10% formaldehyde (pH 74 QA AZ Aoz &3
o) 4807 THAZ T, 70%, 80%, 0%, 100% (v/v) etha-
noldl A ¢348 o2 247 gAY, g4l 24& xy-
leneo 2 £33} 34 & AR U paraffin® 2 E s}l mi-
crotome ©]-&3te] 5 ime 2AAH S A 434t Hema-
toxylin-eosin (H&E) 2.2 HA g Fof F-elate] F3rdn 4o
2 23S #Eey

£
A3

nQL k]

o\-N
tlo [

~

Z3 3 isigs £
Tedd T8 F A& AEeto] 3 A9 5Hjdl sl et
PBS (phosphate buffer solution 0.05 M pH 74)E ¥ ks

A3 > APARE ALt ¢l FF2 Lowry™
[19]22 740 nml A FFEE AR, EFEUHIANS
E bovine serum albumin (BSA)E A}&-3t4ith.

Malone dealdehyde (MDA)E A @st7] 9ato] hatd ol

< N@ 247 05 mlY triplicate® &3 & ¥ thiobarbi-
turuce acid (TBA)¥® & & 7% SDS (sodium dodesyl sulfate)
2 &3 AA 3719 067% acetic acid EFA ¥ 2 miE 7}
dta] 95°C water batholl Al 507 7F2 A2 & SA] 5 A7]
1 butanol 5 mlE ¥ A& 150 x g 10&2) & H A5
< AHe 535 nmAA FHEE FAHIUT. 1,144-tet-
ra-ethoxypropaneg A&t EEAFA S A4 & MDA
e Akt

SOD &4 =742 FridovichH < H¥3td =439 03]
Potassium phosphate buffer €% (100 mM K,HPO,, 100 mM
KH;PO,, 200 mM KCl, 10 mM EDTA, pH 7.4)T+ 1 mM xan-
thine, 1% deoxycholate (DOC), 1.5 mM potassium cyanate
(KCN), 0.2 mM cytochrome C& &3 o] It dH & A
7bat At plA 2O 2 xanthine oxidase (XOD)E #7}3}o]
550 nme| FAAA 283 ELBHE FAFHT

CAT 4 242 Aebi 02 =43 tH1]. 0.05 M PBS
(pH 7.0) 45 19 mlo] H#23} A8 01 miE S
o7]e] H0, 84 1 mlE 7k 5 240 nmo A 1 3023

s B34S A9
5-a Reductase® Mz
AHZEE 5 EDTA tubed] 2& AL '%31(1348 xg,
3

4C, 10%)3+e] plasmag &
3t} 5-a reductased] &4 2 steroid 5-a reductases A HF

3t7] 913 Enzyme Linked Immunosorbent Assay Kit (Mybi-
osource, San Diego, USA, cat. no. MBS2021309)& ©| &3}
A zAre] vy ol weh SAs gl

Alkaline phosphatase (ALP)&t y-glutamyl trans-
peptidase (y-GT) &M &3

APEE § AT JF24d 1 FAY 4ol st
PBSE A7hstel 224472 stdsigitt. O & d4Ee
(1,348 xg, 4T, 10&)3te] F5H< A3 sl Aol AH&stAt.
Alkaline phosphatase colorimetric assay kit (Genetex:
GTX85593)5 ©] &3t ALP €4S Z43+3 11, gamma glu-
tamyl transferase activity colorimetric assay kit (biovision:
K784-100)5 ©] 43l y-GT &4 & A4 25 A=A
o el wep A sk R

s

 gEguoIR] U X
Mouse ¥ 5 22 o)A G¥ld-& FZ317] 9l 2 AAs}
I R 2AE A7kE PBSE Al A3 H, PI cocktail (Cat No.
8340, Lot No. 037M4055V, Sigma Co., St. Loui, MO, USA)©|
32 RIPA buffer (Cat No. R2002, Lot No. R0219R29S, H}o]
A, AE, g) 300 ul/100 mg tissues H7ete] A3}
AT o] & BCA protein assay kit (Cat No. 23227, Lot No.
RG235629, Thermo Fisher Scientific, Waltham, MA, USA)E
o] g3ty 7t A Z o dMAS Attt Western blotS 5
g3st7] 9, F2¢ AW A loading buffers H71st &
d Fx9 S FH3E AEE FH 8 Western blot
S AASA T 15%(w/v) SDS-PAGE gel& THE $, well B
& %9 samples 249 ¥ nitrocellulose membrane] blotting
4t o] & skim-milk®t BSAE A£3t4] membraned
blocking® $, TBS-TE ©] 434 membranes Al 43} %t}
A# % 12 $AE TGF-BL (Cat No. ab92486, Lot No.
GR3237963-7, Abcam, Cambridge, MA, USA) 1:500, IGF-1
(Cat No. ab9572, Lot No. GR21525-66, Abcam, Cambridge,
MA, USA) 1:1,000, B-actin (Cat No. #8457s, Lot No. 6, Cell
Signaling Technology, Beverly, MA, USA) 1:1,000¢] =&
Aelste] 4T A 1547 &3t “}23]'013} o5 ¢ TBS-TE
0] 83l membranes A& & 22 A (#7074, Lot No.
28, Cell Signaling Technology, Beverly, MA, USA)E TGF-f1
membrane, IGF-1 membrane % B-actin membraned] Z+Z;
1:6,000, 1:4,000 2 1:20,0009] &= 90% F<F ¥HEAZ T
TBS-TE ©l &3t 747+ membranes AMAd ¥ Super
Signal West Pico (Cat No. 34577, Lot No. TA262523, Thermo
Fisher Scientific, Waltham, MA, USA), Super Signal West
Femto (Cat No. 34095, Lot No. QL227785B, Thermo Fisher
Scientific, Waltham, MA, USA)E ©| &3t @94 bandE
skt 4= H band9 intensity+= Alpha Ease FC soft-

I'



ware (Alpha Innotech, San Leandro, CA)E ©] &3} % 23}
3F A TH[23].

EHE 24
2 AT RE Agdde A3 22UAE Y
,BA Z2 WS o] £33t 4 E4(ANOVA)S A A
AT 4 LF3Ee] AolE AAsE7] #ste] Duncand] AR
B 2~ E (Duncan’s post hoc test)E AAstATH A &4&
SPSS #7130 7 2:ZE$0](SPSS Inc, Chicago, IL, USA)
€ A&etel st FAF 7242 p<0.05, p<0.05
p<0.005% EHAs g}

2

X k=

Red-BCQ2t Agnex9| XEME &2t 24

Agste oo AFH $2 Al FEAsA AHEH
Som, EgSAYE 24, P43t B4, 38 57 59
oed Aedtd i 48}% 202 dHA AT ¥
gt go] ol U&= EFR o B = AZAH 4-2F
Aol E, =AY 37-HE e 2, HEAY 47582
AolE, 34-H g ZAtolE, HEAE, A=ZAY 22,
AN E RxggIAelE Fo] dow, o F o 80%7t A=
AR dagAtels, Rxgedel s, H2AE ot
o2 ZARTH20] Fohe o Wl T o 1 FAME
299 Azo] J&FE AZAE FFol & ALE Huy
ATHI3L. @A 37t ¢eA e A=ZAE] JF e

z
s

m[o l

Journal of Life Science 2020, Vol. 30. No. 11 993

Z A4l 23 o gl = YA, A9 FFI}
£ A% AFe BFsta O FFo] Ho] AHH o= o] g3}
Zlde @A Aok & AT e dFe H2AE F2
F&S Foly] A8l ¢4 AYn ARES HEE FE2FF
3to] Red-QE AT I & AlAES o] 3o AEHET
5 Red-BCQE 534t Quercetin &#< Z7HA41717] $
El A}w BS3 #F& 4t HE oA 2 sAS 19F

==
03
o

15714, 8714 BE deelA ¥

7}%0}4. *3%7}% L= Y 45T 743 & A
BE AGH R AE7 o] &olg #Fo]th10]. Red-Q9
AZAE I 3E 39804 BEHATL F2E 18T o 291
mg® A=A E S 3t YA Red-QE BS3E &4 3
A7 Fo B53 Red-BCQY HEAHE FFE F2E 1 g
% 21.62 mg 2 o 744 Z7}TH(Table 1). o] & BS3TF

o] g3 MEAS A FF7F Fulste Tad o3 FH, AA

WelEd, ANED 5 Olink B B4 %] AAH 0] Azl
AZAE £57b Fohd Astolth, FBAL TFF el oA

A7t 4FE FAAR AFA £L 99E Ao EAon
53] o] %z e At Qo 2875 ddd
g9 4 ’%?} 4= 7HA T Qleh FEAe tiE 242 D}
FS 93] Ak E4ol7|E stti17]. DS DA
ojuf YE g e FAd Hol FfrHo
1A 2 é% 1&0] o 6:42 UHA ATH12].
“%H HE D9 DAE 2¢7] 93 Kim et
< §83t] FE3A o, HPLCE o] 83t
ST Ao B2 1 g9 Agnex: 04146

H rlo

3
> oﬂ
nN 2 =

=3
=
D2
lo
o
O 2

D¢ DAE A

o

Table 1. Quercetin content of Red-Q, Red-BCQ and decursin/ decursnol angelate (D and DA) content in Agnex

Extract mg of quercetin’+SD
Red-Q 291+0.02 / g-extract
Red-BCQ 21.62+0.03 / g-extract
Extract mg of (D+DA)'+SD
Agnex 780.5+0.02 / g-extract
0.0+ DP
% 1 ‘
Quercetin oH o061 | ]
o o
HO. Q. 200 ‘ ||
. on il
- 10.0 | \J |‘
\
00 _JJL_MY. P _ A J I'\__,,A
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H c ' " oo 5‘0 |0ID 15‘0 ZOIO m250

n=3, triplicate injection

Red-Q: Crude ethanol extract obtained from red Allium cepa. Red-BCQ: Extract obtained by bioconversion of Red-Q using
BS3 strains. Agnex: Extract obtained from Angelica gigns Nakai.
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Table 2. Comparison of hair re-growth after topical application
of Red-BCQ, Agnex, and a mixture of these com-
pounds for a period of 2 weeks and 4 weeks

Hair re-growth score

2 weeks 4 weeks
CON 1.324047" 4.04+0.64™
PCON 2.48+1.09 4.44+0.95
RA 1.98+0.87 " 4.30+0.81"
AG 2.02+0.74” 4.66%0.56
RAG 3.68+0.89" 488+0.33™

Hair re-growth scoring index: 0-19% (1), 20-39% (2), 40-59% (3),
60-79% (4), 80-100% (5). Con: Saline-administered group, PCON:
5% minoxidil-administered group as positive control, RA: Red-
BCQ (1.7 mg/kg body weight)-administered group, AG: Agnex
(25 mg/kg body weight)-administered group, RAG: Mixture of
RA and AG -administered group. All values were expressed
as means * SD. Significance differences from positive control
value are indicated by *p<0.5 and ***p<0.005.
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(MDA)= 4F2~E# 2~ vpA 24 #83kH, superoxide dis-
mutase (SOD)$} catalase (CAT)= WHEHS 34itksl Tholth

m m /‘ : | !' m I l l' Fig. 1. Time dependent changes of hair re-growth in

C57BL/6 treated with RA, AG, and a mixture
of these compounds for a period of 4 weeks.
Con: Saline-administered group, PCON: 5%
minoxidil-administered group as positive con-
trol, RA: Red-BCQ (1.7 mg/kg body weight)-
administered group, AG: Agnex (25 mg/kg
body weight)-administered group, RAG: Mix-
ture of RA and AG -administered group.
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Fig. 2. Changes of malonedialdehyde (MDA), superoxide dis-
mutase (SOD), catalase (CAT) in C57BL/6 treated with
RA, AG, and a mixture of these compounds for a period
of 4 weeks. Con: Saline-administered group, PCON: 5%
minoxidil-administered group as positive control, RA:
Red-BCQ (1.7 mg/kg body weight)-administered group,
AG: Agnex (25 mg/kg body weight)-administered group,
RAG: Mixture of RA and AG -administered group. All
values were expressed as means * SD. Significance dif-
ferences from positive control value are indicated by
*p<0.5, **p<0.05, and ***p<0.005.
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Fig. 3. Changes of 5a-reductase in the serum, ALP and y-GT
activity in the skin of mice. Test compounds were ad-
ministered for 4 weeks. Con: Saline-administered group,
PCON: 5% minoxidil-administered group as positive
control, RA: Red-BCQ (1.7 mg/kg body weight)-admi-
nistered group, AG: Agnex (25 mg/kg body weight)-ad-
ministered group, RAG: Mixture of RA and AG-admin-
istered group. All values were expressed as means + SD.
Significance differences from positive control value are
indicated by **p<0.05, and ***p<0.005.

y-glutamyltranspeptidase activity
(Unit/mg protein)
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(27.3 nmol/mg protein)©] CONZL&(18.8 nmol/mg protein)
o Blsf ¢ 505% &7k, AGIE(24.5 nmol/mg protein)
7} RAGIH(40.1 nmol/mg protein) CONe| Hl3] 7zt
303%, 113.3% Z7}3THFig. 2B). CAT= PCON 185(8.9%
nmol/mg protein)®] CONZL&(5.34 nmol/mg protein)®| H|
3 °F 678% F7t3 3, RAZH(15.11 nmol/mg protein)i’%
RAGZ1#(22.52 nmol/mg protein)& CONZLEo Hl & 7
183%, 321.7% % & S/ th(Fig. 2C). webA E3= Fo
AZU 848 FASL A5t ~EY225EH AEE
Fots kst B5& STMIA FASL A AE &
TropA SRR EE TR F3I} Y& ACE A4E

rulo ke Ji
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Y o mFEE9 FAEME Ha}
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BA7NE AA HE RS, R Y R 1S SR
=0} Th11]. 5a-Reductases &4 FA S E2ES dihyrox-
ytestosterone (DHT)= A4 3t=H o2& 5a-Reductasew 7
7HA FHE 4 A T Type [ 24, 94, 4, 1 "°ﬂ
A#F ol 283, Type I+ AHA, 3¢ Toll EX
AAHd S #do] n2]. 478§ AARJL dh2H
Aefste] A w

Type I+ A3t ERAZAR 5

T2 okEoIn2. uhehA, AN e ERdES IdT
AN DA AHF A serum 5(1-Reductase«]
ko] Hokth 5% ml=AD S Fo{& PCONLE % RAG
15 50-Reductase %0l “1:‘ 108 ng/mlo] 911, o] = thz
T(1.28 ng/ml)°l Hl& F 16% 4@ Aotk RAS AG

&= ol 5a-Reductase ¥ 27 1.2 ng/ml, 1.15 ng/ml=E

=0 ¢
o=

+ 5a-Reductase Type IIZ
2371 & kA,

BEAGoZH o 7-10% 1:1—1—§_
5a-Reductase Fo] At A<l HE ‘%]'7‘ o A&7t
AT RASH AG &3] 54 5a—Reductase°k°] Z0
Z= DHT levele AtAA HE 9 &2 7h54d& A
st Azbel 2229 71 e A A el 3y o
€ dAg + THEHo] 2 Aozt Y74

lida S[8]9 wt=d 35 22 ol Ao ALPE 2AIE#o]
YYEe TFstL 8 AYF Gl Hojsto] TRAES 4T
st o =haL st3ith 56l ALP= 20| A Aetur] Az
sk FelolA 240) F7hske Aol itk Husit7].
2 AT gRz2 | ALPY| 24 & AT 2345 4y
B EFES FoqFd RAGIF(766.90 U/mg protein)
PCONZ1% (79445 U/mg protein)¥} 2% F&22 Z7}3}
%1, o] CONIE(393.74 U/mg protein)oll Bl3] F 195~
200% %7} 30| ThFig, 3B). RA%H AGS] 22| o3 ALP
o A F7te TR FFe FUS AoE AREH.

Hrol HAE A A4 I ARV o G40 F
Mt 487 E g2 BRARE 4-GT7} YUth o= Al
te 8 ofvliitst sletol = Fo 3 #ulo dofst=
A 2[26], glutathione®] AW thAte] #3to] cysteines
FHOEN e AgEs =S FTH5. & Aol
CON1#(153.4 U/mg protein)®l Hl3] PCON (457.2
U/mg protein)?} RAGI& (3683 U/mg protein) 77
298%, 240% F7tske] WA I YIS FUS A2 Y7
FHh RAZE (2755 U/mg protein)> 2F 180%, AGTLE (2785
U/mg protein)& F 182% F7kste] @5 Fof w3 IR a3}
o 344 dFE FAe Aolgt HAHT(Fig. 30).
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Fig. 4. Effects of RA, AG and a mixture of these compounds on expression of IGF-1 and TGF-$31 by western blot. B-actin was
used as a comparative control. Con: Saline-administered group, PCON: 5% minoxidil-administered group as positive control,
RA: Red-BCQ (1.7 mg/kg body weight)-administered group, AG: Agnex (25 mg/kg body weight)-administered group, RAG:

Mixture of RA and AG-administered group.
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