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Improvement of Hair Loss by a Persimmon Leaf, Green Tea, and
Sophora Fruit Extract Complex (BLH308)

Hua Li', Moon Ho Do?, Min Jee Lee®, Su Bin Oh*, Su Yeon Cho® and Jong Moon Jeong®’

ABSTRACT
Received: 2022 July 5 Background: Persimmon leaf (Diospyros kaki), green tea (Camellia sinensis), and sophora fruit
1st Revised: 2022 August 11 (Sophora japonica) are traditional food sources known to prevent oxidative stress and inflamma-

2nd Revised: 2022 August 22
3rd Revised: 2022 August 24
Accepted: 2022 August 24

tion. However, research on their effect in reducing hair loss is lacking. The purpose of this study
was to determine whether an extract mading using these plants, BLH308 could help reduce hair
loss.

This is an open access article ~ Vethods and Results: The antioxidant activity of BLH308 in vitro was investigated as well as its
distributed under the terms of the ~ anti-inflammatory effect in RAW 264.7 cells and its effect on the expression of 5-alpha reductase I1
Creative Commons Attribution  in human dermal papilla cells. BLH308 showed significant antioxidant activity owing to its ability
Non-Commercial License (http:/  to scavenge 2,2-diphenyl-1-picrylhydrazyl and 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulfonic
creativecommons.org/licenses/  a¢id) radicals. Moreover, BLH308 effectively inhibited the lipopolysaccharide-induced production
by-nc/3.0) Wh'c,hlperm'ts d‘fnr?gt”?ted of interleukin-6 and tumor necrosis factor-a. in RAW 264.7 cells, and downregulated the expression
Zgg_g)pnson;ﬁgznﬂzeén;gegmog; of 5-alpha reductase II in human dermal papilla cells. In vivo, the hair growth promoting effect was
provided the original work is properly gvaluated using hair growth v1sqal scoring. BLH308 reduced hair lo§s in testosterone propionate-
cited. induced hair loss C57BL/6N mice by promoting the onset of growing phase of the hair growth
cycle.

@ @ Conclusions: Our results showed that BLH308 can promote hair regeneration and repair hair loss,
and is a potential novel candidate for the treatment of androgenetic alopecia.
Key Words: Camellia sinensis L., Diospyros kaki Thunb., Sophora japonica L., Androgenetic Alo-
pecia, Green Tea Extract, Persimmon Leaf Extract, Sophora Fruit Extract, Hair Loss

M A Itami, 2013). 53|, AGAE HZ-EZHE (testosterone, TST)

9 3| =ZHAEX2HE (dihydrotestosterone, DHT) 5 &

et==2A1d €53 (androgenetic alopecia, AGAYS ARE7] A 3=2# (androgenic hormone)ol|l 2J3) o}7|H= 2=

oo vhy R st 7HY &5 §39] erFexa I vl B MEFT] (hair follicle cycling)’t T8

dubdo 2 gyt FEH gr Fele] rato] MR} 7hHEo] Heloz d#A 2t} (Cotsarelis and Millar, 2001; Dawber,
A3 FolAl= 45 YEPAT (Lee and Lee, 2012). 1987; Stough et al., 2005).

gAZ ko] Ay dAE FU)e oy T2E4] 93 DHTE TST7| 5498184 (So-reductase)el] 2Jsf] gk

2A¥ el grEAE B 322 9 A4S A=3t Hol AAEE EFE, o] E4E A5l DHTY EF 5%

A9k, ko] e AAleks Aoz dEA Aut (Inui and 2 WHFH A 52207 Q3 &3} (androgenic effect)E
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FojFo] §RE WAE 5 Utk wEhA,
U 52 GAS AU, DHT/F 29s
A (androgen receptor)oll Aoz Aje 4=
24 o=

501-‘1]__5]_
L 0?_3;’74]—,«9—

9= Fote

O - —

(anti-androgenic drugy> AGA°] #8314 28
g+ 4= ) (Matsuda et al,, 2001).

AAR, #=9 w2 (Merck A 70 Iup2H 2| =
(finasteride)gl= F=2 A A== €235 XEAZ 7}
- dey] AEA e, v B FEOA HEESHE

L

3 AgH oz sushaEse] B8 Helol Al &
a9 B4 dAse 248 oA 4L 2 3

(Kaufman et al., 1998). Z1&iu}, FUzHE|=e 34 3715

ol e ¥y ozl (Kim e al, 2012; Jin et al,
2017), YAFE] HF g EHjote] Ariddel S vE

gom, 715 258 zishs 5 &lai Batgo] Hz|o]
ATH (MFDS, 2022). B4, 585 93 745 3 M4 -
570 Woll oAl g 3ol zﬂﬂ‘s = FEs B diE
0 Fe APZ9 AN GRZ AEAZ P =H
Aok EA7A FuElEe] GRS B

371 ofel e Aol 3
st opmo] Aol 9lA ek 9he Wk ohleh, &5
Q1 ZHN sk el Aaglel A7RF AN P48
glol Wlma QhAshl ey gREL ANT 5 e
AABS BAIste] AY7SANE AREA sk 2o B
st

rERAY YR S1g 219 B4 Bl glo]

Bl =o 7H}‘\j% [e)

Ak

HFHOoRE 3 F HNEFEE FTHEE Y, 53, st
T e Aesga 24 FE A FEE @
FEAES B o) F ol 7 FEE] U3 1
S 98l 3 F AEFEEY] EFEQ AU FEE T EYE
(BLH308)& A|Z3lal, B3HES tldo= stof its), 4
2, 283l sgu g aa e v Ao S4S A
2R 3 F Ao BE AA¢l BLH308S €& /i &3}
o] 7FsAS NI FEAES B3 HEHoE faX4

& AZHA

8l - el - FER
5]
ME o b
1. MENE U XIESE 8 24
1.1, AEE
B Ao ARH 3 F & Buel 73 (Diospyros kaki

Thunb.) =5, =3} (Camellia sinensis L) F=52 2 3|3}
U5 (Sophora japonica L.) Eni 2
marketS S3l A1E YEEOE L
= Table 16 YERJRATH

7t FEES AR (frR) 48] FFS HPLCE AR5t
s e 78 FE2E F tannic acid (ca. 12.5%) 3,
=2t —‘r% % epigallocatechin-3-gallate (EGCG, ca. 50%)
st g Ssht Enl FFE F sophoricoside (ca. 3%)°]
G velste] AU FEE, B FEE 9 A5 o)
FEES M 2: 1010 MR R SRR § Y FEE S
E3HE (BLH308)°12F W3ttt

12. MR ZiXe] Y XZMR o 2M

12.1. A g2l Az

BLH3089] A|#F/A&E £ AHE #5F = tannic acid,
EGCG sophoricoside 2% =% 95% o|4te] HPLC 4
& Al (Sigma-Aldrich Co., St. Louis, CA, USA)S A&
It} Tannic aids= Durgawale 5 (2016)2] WS s}
o] E43193L, EGCG9} sophoricoside= 77}71%5241%2] 7|
F 9 4 (MFDS, 2021)2] A& 2735k B35}

A& (BLH308)°] methanol 7}sle] 60 £7F 2oul2 3
3% % 045 um polytetrafluoroethylene (PTFE) syringe
filter® 3514 tannic acid ¥ sophoricoside F4]-& A|EZ
AFE319 A, A& methanole] ¥ 20 mM potassium
dihydrogen phosphate (pH 2.1)Z 78l 20 £7F 223 F
=3 ¥ 045 pm polyvinylidene fluoride (PVDF) syringe
filter= o3}3}e] EGCG 48 A|52 ARE-3IT)

1.22. A%
7} AERRE
x 4.6 mm, 5 m]E
(Agilent technologies Inc.,

£2 | M/min® 2 AA3 &
1:H§-’_ A5

Rl B 2
Cis column [Phenomenex Luna(2) 250 mm
ARESEe] Agilent 1260 Infinity II HPLC
Santa Clara, CA, USA)°IA -

Table 20 YERA o]&2F =71

Table 1. Information of BLH308 complex composed of persimmon leaf, green tea and sophora fruit extracts.

Common name Botanical name Extraction solvent Active compound Moisture content

Persimmon leaf extract Diospyros kaki Thunb. Water-Ethanol Tannic acid <5%
Green tea extract Camellia sinensis L. Hot water EGCG <5%
Sophora fruit extract Sophora japonica L. Water-Ethanol Sophoricoside <5%
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Table 2. HPLC mobile phase conditions for the analysis of tannic
acid, EGCG and sophoricoside.

Time Mobile phase  Mobile phase
(min) A (%)" B (%)”
Tannic acid 0 °0 >0
15 50 50
0 90 10
5 90 10
10 87 13
20 85 15
tace 25 70 30
30 70 30
31 90 10
35 90 10
0 85 15
5 85 15
15 55 45
Sophoricoside 17 50 50
21 50 50
23 85 15
25 85 15

"Mobile phase A used for the analysis of tannic acid, EGCG, and
sophoricoside was 0.5% acetic acid in water, 0.1% phosphoric acid in
water, and 0.1% acetic acid in water, respectively. ?Mobile phase B
used for the analysis of tannic acid, EGCG, and sophoricoside was
methanol, 0.1% phosphoric acid in acetonitrile, and 0.1% acetic acid
in acetonitrile, respectively.

71719] column oven ==& Zzb 25T (tannic acid), 35
T (EGCG), 30C (sophoricoside)® A2 AES 7}

7z} 10 10 (tannic acid), 10 /4 (EGCG), 54 (sophoricoside)
FYs T 270 nm (tannic acid), 275 nm (EGCG) ¥ 260

nm (sophoricoside)ollX] R|3EAdE2] TS FASHAT

Ao

2. St gtd =5

2.1. DPPH radical scavenging activity 2

Al&29 DPPH o]z &4 %5S Blois (1958)2} Brand-
Williams 5 (1995)¢] WS Farste] o3 7ho] W33t

24319

$-4 DPPHE gkl =] 167 pMe] %71 H%= A

%3+ 5 o] DPPH & 180 L9} olgheo] =2 A& 20
e T8t gaielA 30 7 ¥-EAIZL - microplate

reader (Epoch, BIOTEK instruments Inc., Winooski, VT,
USAYE AHale] 520 mold] Faes 248 7 A8
o] DPPH &HZ 2752 thyr A& o83l AlRksiiar
7t AlE7F 50%2] DPPH #Ht)ZE &A= §%20 SCs
(concentration for 50% DPPH radical scavenging) %= 75}
o kst a3E Blaskith

DPPH #}t]Z 27% HIE (%) oleheo] H7he tx

sgiE
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o] F3%= tiv] AE7F 7k Aol Sg el wiek AT
2 vl ARtelen e e v A RE AY
© 33 wEow Agslgon] PYrlELoR HERICE A}
&3kt

DPPH radical scavenging activity (%)

- [ A-C

- [ - x 100}

A; A& + DPPH &%, B; 9lek2 + DPPH $%%, C;
AE + odEhE T3 T

2.2. ABTS radical scavenging activity 58

ABTS 2zt 27158 Re 5 (1999)3# Ozgen 5
o] WhHE Farste] v o] wdste] S48

4 Aol ABTSE 7mMo] H=E =91 5 HA|5
=2l 2.45mM potassium persulfate (K,S,0g)9F 1: 12 &3k
T 4ol 16 Az WR|sle] ABTS Yol22 AAAIZT
o|F HAFE o] S FF =7t 734 nmoll A 0.70 + 0.057F
H=E vj2] g45te] ABTS reagentZ AHol ARE-SIATH

A& 20 o] ABTS reagent 180 /45 E3F5l0] iollA
10 & &<t vk8-A1Z1 5 microplate reader (Epoch, BIOTEK

(2006)

e
instruments Inc., Winooski, VT, USAYE Al&-sle] Y 31}
oM FF=E SAHSUTE AR ABTS #HHZ &7%
< o AE ol&ste] ARSI ABTS HHZE 50%
2738k %2 SCs (concentration for 50% ABTS radical
scavenging) 45 o] FAMEl BIE HlwEIITh BE A
A2 3 3] RiEog HgPsilon] T o R HIERICE
ARE-EF3A T

ABTS radical scavenging activity (%)

= [I—A_Cx 100}

A; A& + DPPH &%%, B; 9lek2 + DPPH &%%, C;
ANE + B =

3. JPE &4 558

3.1, MI=3 vl

dAs 29 S8E S8 AREE me2 tiAAlE RAW
264.7 celle SH=FAXEFL3 (Seoul, Korea)ollA] RSk

3 AlxeFS 918l Dulbecco's Modified Eagle Medium
(DMEM, Gibco BRL, Grand Island, NY, USA)°l 10%
Fetal Bovine Serum (FBS, Capricorn Scientific, Ebsdorfer-
grund, Germany), 100 units penicillin (Gibco BRL, Grand
Island, NY, USA) Z 100 ug/ml 2] streptomycin (Gibco
BRL, Grand Island, NY, USA)S 7¥ste] vk wjA|= A}
£31om 37C, 5% CO, ¥l¥7] (SANYO, Osaka, Japan)



Olst - =25 - O|2IX|
ol 4w st
3.2. MIXZ MEZ 53
RAW 264.7 celloll th3l cell viability= Byeon 5 (2008)

o] WhHE Farste] o3t o] Wdste] SA4sisinh
AEE 2x10° cells/welliﬂ FTEE 24 well plated] £
F 10% FBS & DMEME ARS8l 37C, 5% CO, vl
710l A 24 A7} HH Fatsiet. wiAE AAsHL = DMEM
o8 WAIF & dimethyl sulfoxide (DMSO)l 591 A5
Arkste] 20 A7 viFS AL, 3-(4,5-dimethylthiazol-2-yl)-

2,5-diphenyl-tetrazodiumbromide (MTT)E #ZF F=7F 0.5
mg/mﬁ o] HEF H7KgE & 4 AZF F7IE wigsiint. wiA]

£ A73% 3 DMSOZ A& AHEo| EAsh= AMAE &3
/\]73] microplate reader (Epoch, BIOTEK instruments Inc.,
Winooski, VT, USAYS ARE-3l] 570 nm oA SE=E =7

SR Tha 2o o) Alx *§Lg~ AXFsFA T Cell
viability (%) =18 7R SHEAE TR 3E)
x 100

3.3. I-6, TNF-g2] Mgk 53

RAW 264.7 cell& 2 x 10° cells/well®] =2 24 well
plated] #F3 & 10% FBSE -3t DMEMS ARE-31
24 A1ZF &b wiFsislTh. wiAlE Al AL FBS g
DMEMS & wA|gh & X85 H7lste] 1 AlZF s a3t
©]% lipopolysaccharide (LPS, #& &= 100 ngml)E 7}t
stod 24 AIZF vl sial

HAEEA A]E719 interleukin-6 (IL-6), tumor necrosis
factor-o. (TNF-a)9] S =A317] all AlE vjddS
Z}7} Invitrogen Mouse IL-6 ELISA kit (Thermo Fisher

Scientific Korea Ltd., Seoul, Korea)®} Invitrogen Mouse
TNF-a ELISA kit (Thermo Fisher Scientific Korea Ltd.,

Seoul, Korea)S ARE3le] A ZAPF AABHE W) wg) =
A3t

3.4. Nitric oxide (NO) A4 Afolfighd

LPSZ ¥%o| f%=¥ RAW 264.7 cellolA] NO Aol o
g A& that o] WHEste] SHSIT (Kwak er
al., 2008).

RAW 264.7 cell2 5 x 10° cells/welld] TEE 24 well
plated]] 53+ § DMEMS ARE-3te] 24 AJ7F 5% w43l
o} A S AASIE A2 DMEMOZ wWAZ & Ag85
A7kste] 1 A7 widet & LPS (FF % 1 pugmh)E 7t
stod 18 AIZF 53F F7F vl st

AE Mgl F PEE Noel HgEE el NOsT,
INOS 12 %3] $lste] A wieele 5)%ale] A% vl

ol - mhel - HER
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A 100 (Lol Griess Al2F (1% sulfanilamide, 0.1% naphyl-
ethylenediamine, 2.5% phosphoric acid) 100 /& &3}s}e]
E7F WhEAIZ]l 3 microplate reader (Epoch, BIOTEK
instruments Inc., Winooski, VT, USAYS AF&-3le] 540 nm o]
A FEEE S5 8o 2 ol FAEF (NaNOy)
S ARSI A 24 F Noo| AdFE Alkksint.

3.5. iINOS, COX-29| TCHHz!l disigt =X

RAW 264.7 cell& 2 x10° e11s/dish94 =2 A7 6 cm
disholl 3+ 3 10% FBS &% DMEME ARESle] 24 A
7+ E_t wiFeIsiTh wiAlE Xﬂﬂ Stal A2 DMEMOZ
WA F AEE A7kl 1 AR B O SR F LS
@ZF = 1 pgnt)E A7Kske] 18 A7 B9 wesiet.

AE wigdS AASL PBS (pH 7.4)2 2 3] Al
T cell scrapers ARE3Sle] A|EZE FASIAT AlxEe] ©
WA BG4 JAE 93] 1% protease inhibitor cocktail
(Sigma-Aldrich Co., St. Louis CA, USA)YS &3t Radio-
Immunoprecipitation Assay buffer (RIPA, 150 mM sodium
chloride, 1.0% IGEPAL® CA-630, 0.5% sodium deoxycho-
late, 0.1% sodium dodecyl sulfate, 50 mM Tris, pH 8.0,
Sigma-Aldrich Co., St. Louis, CA, USAYS Z7}5le] whia

o

S FZ313 14,000 rpm, 4CollA 15 B7F QaEe)s 5 A
oS #Hslo] thlz gols o9}
HA% Frz sAAl7] Tuld g 20 w09} Bio-Rad

protein assay reagent (Bio-Rad Laboratories Inc., Hercules,
CA, USA) 200 (5 EFat A2olx 5 27 vhgA71l &
595 i oA TFEE =X sle] ¢hilES ks ed oy
ETHFC2E bovine serum albumin (BSA, Sigma-Aldrich
Co., St. Louis, CA, USA)S AR&-35}ST}.

ZF wellell 30 g 9] @S o] 8% SDS polyacryl-
amide gel& AR&-ste] 2|8} 3L, polyvinylidenedifluoride
(PVDF) membrane (Dlagnostlc Technology, Belrose, NSW,
Australia)ol] ZoJA]Zl & 5% skim milk (BD Difco, Spark,
MD, USA)Z /‘o}%"ﬂ/\ﬂ 1 A7+ &<t blocking 3FA

Z47re] 12k A Anti-iNOS (1 : 1000, Abcam, Cambridge,
England), Anti-COX2 (1:1000, Abcam, Cambridge, England),
Anti-B-actin (1 :10000, Novus Biologicals, Littleton, CO,
USAYS 5% skim milk® 343+ & 4T overnighto &
WA AT 23 A Z = goat anti-mouse IgG-HRP (1 :
10000, GenDEPOT, Katy, TX, USA), goat anti-rabbit IgG-
HRP (1:10000, GenDEPOT, Katy, TX, USA)E 5% skim
milkZ 3|43t & Ao 90 B HSAIRl & Western
Blotting Luminol Reagent (Santa Cruz Biotechnology, Santa
Cruz, CA, USA), Amersham™ ECL™ Prime Western
Blotting Detection Reagents (Cytiva, Marlborough, MA,



Z1ol

2o, =xt, sleitT iy =
USA)Z inducible nitric oxide synthase (iNOS), cyclooxy-
genase-2 (COX-2)¢] &S A3t

4, 5AUULSI2IGA119] CHHAL

4.1, MIEZ3 Hi

Ao AFE-3 AZMRFFAME (Human Follicle Dermal
Papilla Cell, HFDPC)= Promocell (Heidelberg, Germany)el|
A USRI HFDPCY] wiFS ¢33l DMEM (Gibco BRL,
Grand Island, NY, USA)| 10% FBS (Capricorn scientific,
Ebsdorfergrund, Germany), 100 units penicillin (Gibco BRL,
Grand Island, NY, USA) 2 100 xg/ml 2] streptomycin
(Gibco BRL, Grand Island, NY, USA)YS Z7}ale] ujok j
Az AMgslen 37C, 5% CO, wiY7] (SANYO, Osaka,
Japan)el A1 vl 3T,

42, ME =8 58

HFDPCOl that cell viability:= tha2t o] A=t
HFDPCE 2 x 10* cellsywelld] F=Z 24 well plateol] ¢
3 % 10% FBSE #-#3% DMEME ARE-3te] 37C, 5%
CO, viF710A 24 A7F &<t i Fstict.

Wiz & AAS A2 DMEMOZ WA & DMSOd
52 AEE H7Est] 20 AIZF wiFsiiTh PBSol <1
MTTE #F s=7F 0.5 mgml o] H=5 H7ieE $ 4 A7
F7I2 wjFeict. MRS A ASISL DMSOZ A& Ao
EAst= MAE £3lA1Z] T microplater reader (Epoch,
BIOTEK instruments Inc., Winooski, VT, USA)E ARM&-3}]
570 oA FFEE SAHSIAL The 2ol ofs) Az B

&5 Axtsidinh

Cell viability (%)
= N8 H7hte] FHEAF FH7REe) F9E) x 100

4.3. 520} SI2154 11 (5a-Reductase 11, SRD5A2)2]
& =N

HFDPCZ 3 x 10° cells/well?] X2 6-well plateol]
St % 10% FBSE ¢--3t DMEMS AREsle] 24 AJ7H
v st

pMeol =A ZF wellell H7FstaL 72 A17F B9t F7H=
ATt WA= A ASIAL PBS (pH 7.4 AlEES 2 3
T AEZE AL iINOS, COX-2¢] Thld e
718k vie} FLdsHl lAS FE5 T 7F wellell 30 g9
g alo] 12% SDS polyacrylamide gelS AR8-sle] &
25}tk ©]% PVDF membraneol] HoJA1Zl 3 10% skim

sgiE
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milkZ 1 A7 &<t A=2elX blocking 3t

5908l g A N9 A%sh= 12} 3] Anti-SRD5A2 (1 :
1000, Abcam, Cambridge, England), ]2 2 B-actin®|
A= Anti-B-actin (1: 10000, Novus Biologicals, Littleton,
CO, USA)YS ztzt 5% skim milkZ 343 3 4T
overnight® 2 HHS-A|Z 7 22} | 2 goat anti-mouse IgG-
HRP (1:10000, GenDEPOT, Katy, TX, USA), goat anti-
rabbit IgG-HRP (1:10000, GenDEPOT, Katy, TX, USA)E
5% skim milk2 343 & AR O 90 7+ vHAIZ] F
Western Blotting Luminol Reagent (Santa Cruz Biotechn-
ology, Santa Cruz, CA, USA), Amersham™ ECL™ Prime
Western Blotting Detection Reagents (Cytiva, Marlborough,
MA, USA)Z 5¢a-glaAIo] IdS Z7g3Iitt

BLH308¢9] &% 7|4 g3= =A4s1)
EAYEE]9193] 9] 529 (USW-IACUC-
Tt 7ol xIsgaiint.
A w25 EMERRL (Osan, Korea)
ol Y3 F, ALE (Sajo Dongaone Co., Ltd., Seoul,
Korea)?t &2 M5 AT + J=s: FwaiL &4
27 [R% 2242C, FE 50+ 10%, HY 12 AIZH 71 (9
Al =197, /1974 -94], ehe 97dskAl she] AREsint.
e 7 Az 58 e AR ¥ NEEE hair
clipper (AC-03, Akitz, Incheon, Korea)Z 5 I Fo] &
A AsIEL AR A (niclean, Ildong Pharmaceutical Co.,
Itd., Seoul, Koreays =33}t AR =Zd &

o =
48 1 © ¥

Hirdol Ve A4 welx 93t a8e AAsI,
APFEE

S22 79 6 tRE SN AA hERFE Normal
control)S AL BE FA w2 F 100 402 testos-

terone propionate (TP, 1 mgm{ in corn oil}E 3} FAISIA
3, A gizgolle TP thal 100 £ 2] com oilS J3) F
Abett. A4 dlZ2at3 /dUlZ (testosterone propionate
control, TP control)oll= Bd¥ AATE ATFA9L, &
Az o 2 sU2HZ = (finasteride, Enzo Life Sciences,
Farmingdale, NY, USA)Z 1 mgkgBWe| % FFo & uj
oA G BAlge Ho Axg $ AFFAsIA

BLH3089] 7% mid Ha¥ BAGTE Ariste] Axs &
(10 mg/ml), 50 mgkgBW (Low)2} 100 mg/kg:BW (High)2]
2 7K sEE ATFoIsih

RE o &l TP & comn oilg Y I3} FAFEIRS
), I3t FARE A5 5 = md o e Al Ak
|02 HAF 9 AlS (finasteride or BLH308)E 73+

ofstint.
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olgt - - 021X

5.2. YRo| ROy Wit

AR AYE ARSI AEE a3 FA (Day 0] T
g Day DFE = 1 <Y, 11 Y, 16Y, 21 Y, 289,35
dof txd7h2} (D90, Nikon Tokyo, Japan)@ HR-2=
HHE Fgste] YR L RTAS k=

o] WA ANRS Park 5 (2012)9] WHS FHarste]
AR pixelFE HAARE /A ZAA x 100)2] 2o

=
[¢)

A =
=5

Ado] FEH 35 dAjol], vAE7HHE HFS vzl &
2E 7oy HEe B8 % hair clipper® A A% & A
H FAE A6t 72t 259 WS Hlasielth
6. SAXZI

RE AF ZAde 3 vEoR st He B 158
(means + S.D.)= YeRTE 7} A7 7F foldS A5l

#38k] SPSS 18.0 Z2 13 (SPSS Inc., Chicago, IL, USA)

450 . .
< Tannic acid
400
3504
300
5 250
g
2004
150
1004
N \\
0
0.0 25 5.0 75 100 125 150 175 200 225 250 275 300 325 350
Time [min]

— EGCG

Al
@
8
S

2 L A

00 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375

(E)

mAU

- oaHl - Eho1 - HER

S A3} One-way analysis of variance (ANOVA)E A
3Tt (p < 0.05 or p < 0.01 or p < 0.001).
2 @

1. BLH3082| tannic acid, EGCG ¥ sophoricoside &t

BLH308 % tannic acid, EGCG % sophoricoside®] &&F
S EX% A3 tannic acide 66.65+0.33 mg/g, EGCG=
113.96 + 0.04 mg/g, sophoricoside= 8.18+0.10 mg/gC 2 HE
%21t} (Table 3 and Fig. 1).

Table 3. The content of tannic acid, EGCG and sophoricoside in
BLH308.

Tannic acid
Content (mg/g)  66.65+0.33

EGCG Sophoricoside
113.96+£0.04  8.18%=0.10

Values are average = standard deviations of samples analyzed in
triplicate.
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Fig. 1. HPLC chromatograms of tannic acid, EGCG and sophoricoside in BLH308 complex composed of raw materials extract.
Standard compound (A) and tannic acid in persimmon leaf extract (B), standard compound (C) and epigallocatechin gallate
(EGCQ) in green tea extract (D), standard compound (E) and sophoricoside in sophora fruit extract (F).
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Table 4. Anti-oxidative activities of persimmon leaf extract, green
tea extract, sophora fruit extract and BLH308 measured
by DPPH and ABTS radical scavenging activities.

DPPH radical ABTS radical
Samples scavenging scavenging

(SCso, 12g/mE) (SCso, 12g/mk)
Persimmon leaf extract 18.48+0.15¢ 10.86+0.12¢
Green tea extract 4.43+0.01° 3.23+0.06"
Sophora fruit extract > 250° > 250°
BLH308 14.63+0.05¢ 9.05+0.07¢
Vitamin C 6.49+0.06" 4.50+0.08"

Values are average + standard deviations of samples tested in tripli-
cate. Means within a column followed by different letters (a - e)
indicate a significant difference by Duncan’s Multiple Range Test
(DMRT) (p < 0.05).

2. DPPH, ABTS 2lC|Zt 2 s 2

S (Diospyros kaki Thunb.) FZ&%, =2} (Camellia
sinensis L) =&, SsM5F (Sophora japonica L) Gl
=&, 18] 0|52 EgE9] BLH3082] DPPH itz A7
2 5438t Table 40l YERNATE H53F FE252 443
wg/ml Al DPPH 228 50% 278k Ao® Yehgdi
74 FZE2 1848 ng/mlolA DPPH #Z-S 50% A3
= A2 vepdth vhE Ssh guf FEE2 250 pg/md
o4 20%°] DPPH }t]Z AATS UeRlch miA2to g
BLH3082 14.63 pg/ml oA 50%2] DPPH 2tz &A%<
ERATE

FreleS A= T U W ABTS Sz &%
< A4S A7, 53 FEES 323 pgml oA 50%]
ABTS #HHZ 2755 YRl 74 5= BLH308
717} 10.86 pg/mbs} 9.05 pg/mlollA] ABTS UIZ-S 50% 4
A= 202 JERT

durz oz 7l aksiAlE dEzl vIERICe] 5 6.49
pg/me st 450 pg/meoA Zkz} DPPH 2tttz ABTS 2]z
= 50% &7shs Zlo® et BLH3089] A<l &Hikst
He nglRICcY] oF Ank o2 IRIFUT

3. BLH3082| M|ZMZEE

BLH3082] RAW 264.7 cell?} HFDPCO i3k Al A&
£ QI3 A3, BLH308S 50 pgml 9] x4 RAW
264.7 celloll 3l 86.2%2] A EZAEL-S LFeRATH BLH308
S HFDPCO tal 5, 10, 20, 50 wg/ml ] FLolx zkzt
95.5%, 90.1%, 88.7%, 83.2%<] MEXAEES el (Fig
2). BLH308Z 50 pg/ml ©]3ke] oAl RAW 264.7 cells
HFDPCel thall =% 80.0% ol/d<] AlZAEE-S YeRith

4. 11-6, TNF-a 244 x|
RAW 264.7 celld] LPSE #g)dle] g9=2& 653 & 7}

S

SE2 (BLH308)2| £ JHM 51}

120.0 + B HFDPC ORAW 264.7
e

_ 1000 ] * % #iti i
S =
c\,\’ *ekk L
.*? 80.0
Z
.8 60.0
S
8 40.0

20.0

0.0 -
5 10 20 50
CON BLH308 (pg/me)

Fig. 2. Effects of BLH308 on cell viability in Human Follicle
Dermal Papilla Cells (HFDPCs) and RAW 264.7 cells.
HFDPCs and RAW 264.7 cells were treated with various
concentration of BLH308 for 24 h. "p < 0.05, "p < 0.01
and "'p < 0.001 vs. control (CON, HFDPCs). *p < 0.05,
##p < 0.01 and *#*#p < 0.001 vs. control (CON, RAW
264.7 cells).

FEE, 52 FE=, IS gl F&E 2 BLH3089]
IL-6, TNF-a Aol th3t A a5 2738k Fig. 3o YE}
Wt

IL-6, TNF-aol] that A4 dAaae 7 FEE0] 71
T Ze® UEstet 5 ugml o] FEolA IL-69] A4
S 54% AABIAL, 50 pgmle] FEAAE TNF-02] A4S
oF 86% AABIATE 2 F2ELS 50 psg/mle] sTolA IL-
69} TNF-a2] AAS ZH2t 32%, 30% <AIskd 4 £ Alg
% 7P w2 s 24E veRT BLH308S 50 pg/md
o] FrAA IL-62] AL 97% AAIEATL, 2 FEolA
TNF-00] A4S 70% SAst 4 F AlE 5 7P =2 3

9% BYL LERT,

5. Nitric oxide (NO) 284 2|

e FEFE, 53 FFE, ST g FEE 2
BLH308< 7Z}7} LPSE ¥%°] %% RAW 264.7 cellol] #]
2ate] NO A4l tig JAaxE 43 (Fig. 4).

LPS HIA2]2e] NO A HS 2.0 uMOIAAL LPS A2l
< 243 pMelLh. A FEE, B3 FEE, Sshuy gl
FEE 9 BLH3082 BT 5, 10, 20 zg/mbollA] F& oEF]
=2 NO9| AE AABIATE el FEE2 20 rgmle] &
TollA 84.8%°] NO A2 AAISIAL, e sollx =2t
FEE Fsh i gl FEES NO9 AAS 72 50.6%,
31.7% <AIEFIE. BLH308S 5, 10, 20 sg/ml 9] o)A
LPSell oJgk NOo| A& ZH7t 33.7%, 55.7%, 70.1% Al
aFct.
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Fig. 3. Effects of persimmon leaf extract (PLE), green tea extract (GTE), sophora fruit extract (SFE) and BLH308 on IL-6 and TNF-a
production in LPS-induced RAW 264.7 cells. Inhibitory effects on interleukin-6 (IL-6) production of (A) PLE, (B) GTE, (O) SFE,
and (D) BLH308. Inhibitory effects on tumor necrosis factor-o. (TNF-a) production of (E) PLE, (F) GTE, (C) SFE, and (H) BLH308.
RAW 264.7 cells were treated with various concentration of four samples for 24 h in the absence or presence of LPS (100
ng/mf). Cells were pre-treated with each sample 1 h prior to treatment with LPS. *’p < 0.001 vs. control (CON); *p < 0.05, **p
< 0.01 and **#p < 0.001 vs. LPS.
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Fig. 4. Effects of persimmon leaf extract (PLE), green tea extract (GTE), sophora fruit extract (SFE) and BLH308 on nitric oxide
(NO) production in RAW 264.7 cells. Inhibitory effects on NO production of (A) PLE, (B) GTE, (C) SFE, and (D) BLH308. RAW
264.7 cells were treated with various concentration of four samples for 24 h in the absence or presence of LPS (1 xg/mf). Cells
were pre-treated with each sample 1 h prior to treatment with LPS. *p < 0.001 vs. control (CON); *p < 0.05, **p < 0.01 and

###p < 0.001 vs. LPS.

6. iINOS, COX-2 23l K|
Fed FEE, 524 FEE, JuvF 9 FEE 2

BLH308S 7}7} LPSE 90| 5% RAW 264.7 A3
Agsle] iNOS, COX-29] whld wd oA tig g3&
western blot HO 2 ZSA3I T} (Fig. 5).

A FEE (Lee, 2014), 2 FZE (Chen et dl,
2017), 33 F55 (Ko ef dl., 2013)S vR-2s TiAAIE
oA iNOS &zt NO°| S 7 AT Bare v QL
=8 & AP E Y FE2E, 53 FEE, SshiF g
FZE 9 BLH308 5, 10, 20 zg/ml o] EEoX BE &
o]EH oz iNOSY il dIH S AR w3 FEE
} 7 10, 20 pg/ml 9] F=oA A EE X2|8A|
Fe 9= H2lol ¥ls) iNOSY| WS {2l <Al
I Bsh o FE2ES 2E FEoA iINOSe| wF
S fosl JABIITE BLH308S 5, 10, 20 xg/ml o] %
oA BF LPS T Aol Hlsl iNOSe] HdS folaHil
A3 Tk

= 39

e

228, 53} 22, Y A 28 9
BLH308< 5, 10, 20 pg/mle] oA EF &k oj&EX o=
coX-2¢) whIE WRE olal). %4 222 Hapw
dnf FEEL2 5, 10, 20 pgml 2] FEA BF LPS ©=
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Aol Hlg] COX-20] LS folsiAl AABIT 74
253 BLH308S 10, 20 wg/ml o] FEo|A] COX-29] &

AL fola AT

le]
ur

r2
i
J

DFTFHIZOA 5T SIS A 112] U AR

=, 52 FE2E, I3y gl FEE F
BLH308°] QI7FRH-FA|3E (HFDPC)PIA 5203 a4 119
S ZAWZ] fl8l HFDPCO TSTE A&
o} A A28k 3 western blotdHOE 5U¢uSAaA Y
s S4sISlt (Fig. 6).

TST (10 uM)YZ HFDPCell 72 A7+ A8 o 549}-3)
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pgml o] F7REoA sguk S @A [19] Weo] AlRE 7}t
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Fig. 5. Effects of persimmon leaf extract (PLE), green tea extract (GTE), sophora fruit extract (SFE) and BLH308 on iNOS and COX-
2 protein expression in RAW 264.7 cells. Representative western blots of iNOS and COX-2 treated by PLE (A), GTE (B), SFE (C)
and BLH308 (D). RAW 264.7 cells were treated with various concentration of four samples for 24 h in the absence or presence
of LPS (1 g/mk). Cells were pre-treated with each sample 1 h prior to treatment with LPS. *"p < 0.001 vs. control (CON); #p <

0.05, **p < 0.01 and **#p < 0.001 vs. LPS.
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#ZFg® e ARE (Fig. 7A)00 YE Park 5 (2012)9]
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Fig. 6. Effects of per5|mm0n leaf extract (PLE), green tea extract (GTE), sophora fruit extract (SFE) and BLH308 on steroid 5a-
reductase II (SRD5A2) protein expression in HFDPCs. Representative western blot of SRD5A2 treated by PLE (A), GTE (B),
SFE (C) and BLH308 (D). HFDPCs were treated with various concentration of four samples for 72 h in the absence or presence
of testosterone (TST, 10 uM). Cells were e pre- -treated with each sample 1 h prior to treatment with TST. ""p < 0.001 vs. control
(CON); *p < 0.05, #p < 0.01 and **#p < 0.001 vs. TST.
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mice, B; Visual scorin§ of hair growth b
control; *p < 0.05, **

2015).
=2} (Camellia sinensis L.)=
o] 3}stEel 717 (catechin)S
JrE AA Tt 7152

=

ZglvlE  (flavanol) EF
S SHRskal sle
FY R ofg} ofg 714
1 X ZAE HEEogt} (Lim e al, 2015). Aol
= 7% F721 Epicatechin (EC), Epigallocatechin (EGC),
Epicatechin-3-gallate (ECG) % Epigallocatechin Gallate
(EGCG)°| F73alA Hr=le] =t (Chacko ef al., 2010),
I % EGCGE =zt 3Hrd 717 & 71 4=s 258
A9 Aoz 4EA At (Lim er al, 2015). ISP (S.
Jjaponica Ly= =, = dE HEY 5 7oA &3] &
T 9 9A9TFEA 24 drle g, S, GiElA
AJeko 7 AMEEIL QAL 2% Fules dhollA AFECEE
AREE AL Sl 53, dellxe Sshe] 23 dujrt A
Aol Sle Ao duA U 42 Y, dYAEt B
S 2Heo] e Aoz dEA Aot (He er al, 2016).
gk 3|l F Gulloll= catechin, rutin, quercetin 5 TFYSH
224 =dEe] FFHo] o] (Choi er al, 2008) 1%

=
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o]l
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ox HH oo gt
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Effect of finasteride and BLH308 on hair ﬁrowth in C57BL/6N mice. A; Index of hair growth visual scoring guide in C57BL/6N
the scoring guideline shown in A, C; Hair weight at day 35. ""p < 0.001 vs. normal
p < 0.01 and *##p < 0.00T vs. TP control.
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B1), B2& &HIgH} (Lolli er al, 2017). wWebA] At
& g9r o 2 RN Z3E depdel gloA vl
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DPPH ‘; TS izl el = 27 a94E el
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