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Studies on the hair growth-promoting effect of Chinese black tea extract
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FEASRK ST @D epigallocatechin gallate (EGCG) 1FfRO&FEIC LY B
EEREZ R T2 ERMON TN DN, BEEHIZL Y BREEERZ RS
KRR IF I ETcREIN TR, AE, FEHE L7 6 3o
C3H/He ~ U ZADWHFRIZ 150 pL OFREREIK 2 BAG T 5 7% FHNTC, FEO
IR 72 38 B R D —FEC o 5 B OB (Chinese black tea extract,
CBTE 3.5%) P"AHEZRBEBREFEN LRI L2 R L. CBTE X
EGCG #EA LRW—F, ALY BILD NIRRT A b a8 K
(ER) BifitE% /R L7=. CBTE IX2FfEH» ER @55, ERa LV ERP
IZXF LT 8EMWETIMEAZ R LTz, a7 7 F R —L& 7% —7 vt A Dff
X, CBTE ([Z&EN501E ERa BELW ERBIZXTHT o Z A=A KT
bHZ EMbhrol.

CBTE OB EMREFEMITESMNTS ERa BIRBT % A= 8 MPP IZ X

no7wyrInb—k, ERBIERNT % 2= s PHTPP IZ X VR Tz,

F 72, PHTPP 32N BN EEBICEEHZRTZ L2 H-ICAH L=, CBTE

B L OV PHTTP O F B{CE/EA L ERB #BIRAT7 2= h DPN KL 0 A EI(CFHE

SN, ERB7 v #I=X Th% CBTE L PHTPP [ZFHNKIMEZ X b=

7D ERa fEHZHIRT 5 Z LIC Lo THEERREFEHEZ R T EEZND. B

BICBET 5 2 ENM BN TV D RIS 2 PP 2 Hu 72 5280

5, CBTE # X' PHTPP O & EBREEMIZIE ERo O Tt THLE P BHEFEA T

(VEGF), #HEZEMIEsEK 7 7 (FGF-7) , BXOA v AU UERRER T 1

(IGF-1) 545 Z &R Ens-.



Abstract

It have been reported the green tea including active components
(-)-epigallocathechin gallate (EGCG), promote hair growth after oral
administration, but rarely been reported by topical application.

In this study, hair growth-promoting effect of Chinese black tea extract
(CBTE), a kind of Chinese traditional fermented tea, in shaved 6-week-old
male C3H/He mice by topical administration has been investigated. CBTE
was containing almost no EGCG, however it showed significant hair
growth-promoting effect after topical administration with 150 pL of 3.5%
sample solution and showed a higher affinity for estrogen receptor (ER) than
green tea. Furthermore, CBTE displayed 8 times higher affinity for the ER
than the ERa, and inhibited estrogen binding reaction as antagonists of
ERa and ER in co-activator assay.

Hair growth-promoting effect of CBTE was also blocked by ERa selective
antagonist MPP unexpectedly, while this effect was promoted by
ERp selective antagonist PHTPP. Moreover, PHTPP itself also showed hair
growth-promoting effect. ERp selective agonist DPN inhibited the hair
growth-promoting effect of not only CBTE but also PHTPP significantly.
These results suggest that the hair growth-promoting effect of CBTE and
PHTPP, as ERpB antagonist, might enhance the endogenous estrogen effect
for ERa. The hair growth-promoting effect of CBTE and PHTPP was blocked
by antibodies of vascular endothelial growth factor, fibroblast growth factor 7
and insulin-like growth factor 1, suggesting this effect might stimulate these

growth factors via ERa.
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BT, FIC BRI, d X OMERME THER I TEY (1], %ok
DR DOBRIG B IEE TOMEBRITIAT A 7V LT, TFRRo 3 HlZH 0
NTna(Figure 1) [2] . 7205, OEH (anagen) : Ml ZRATERIL L,
FEEOKRS, RIVENT 5, @=B1TH (catagen) : MBI ZME L, AL
EnMEET 5, 2L TOKIES(telogen) : BENKBEL 2D, HWEENK
T TR ORI~ D YE(E T 2 7o DTS S — AR IET 5.

Z ORI ERMHE, FlxI1EA A U ER Y 1 (insulin-like
growth factor 1, IGF-1) [3,4] &, EMH'E dihydrotestosterone [5] & @
NI UATHEINTNDZ ERMBNTWD . HiERERESEIIRIEAITE
0, s, BWENT A, EEEE, KRR A LA, EYinkEn L
DFRAIZ L > T, BUKEORD, FRIREHOEMRENTI SR Sh, &K
IZLESEICE D (Figure 2) [6-8].

DX, MBICKDIA~DEBEIIANL DALY, ZOMBEZ R
DANBUTF LML TWDLZ s, BEAORABNEEN TS, kS
TWOREBRERM L LTUL, BEREMZERT2ADMmE LTI/
VONEGLVT v IR, u A Unb oM 9], £05Eh EiFIE 2012 FOK
BHRFIIIETB LA T 4 TOREICL B &, 8 285.6 (S LHERH SN TV S,
—J, ZOXDREFRSOGEIIIZOMHROKE, KillER EORIER b #
HINTEY, ZOFIMEE LML TE OMEORBREENTND.
ZIT, BxlTZDOL O REBEERIIEEMREN O 5WEORK %, it kOWE
ERICHRETA L L LT,



BEESE LTI, Ao ahFx L —k (epigallocatechin
gallate, EGCG) 1IN 512 Lo TEERRMEEFERZ 7T LM 5N T

5% [10,11], BEHEGIZ L 2B BIREFEH 2 AR T RRIE 2V E Tl
HINTRY., —F, BERGIIROKE LITRRY, T2 SELWRFTT
DHHREWFTE D720, KV EBENREEAOHERREEEZ b,
Z T, xRS TORG AT 2L L L.

HK (Chinese black tea) X, HEDEHAIRIAAO—FET, =T LKL LT
I<monTng. FoRETERICBWT, BE Aspergillussp. & L 5 ¥EE%
R e U, fAS, 77— 1 VRO L 13K Be 5 B8 Th 5 (Figure 3) [12,13].
AAFIE T, BAROEUKIMHY) (Chinese black tea extract, CBTE) DRz #% 5
XD BERIBEMERICOVWTHRFIL, EHICEOERETFEMEIT 52 &% A
e L.



Figure 1. Hair cycle
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Figure 2. Hair cycle abnormalities (alopecia)



Fig. 3. Manufacturing processes of teas



B
BIRBUKRHEMIC X 2 BRRERR OFH

1M BREUKHEMORKEEAMICKL 2 FEIEH

s
il

TR D EGCG 13RO G-I L0 FEREEFEHZ T Z &R TY
DS, RREBAGIC L0 B BIREERZ R T ARSI IR E CIois iy, —
B, BER (=T R) IR EBEICL D EET SEEARCREINDS 2 &
ME, R, AR EITESELoTND. 22T, ZOERKIZEHRL, CBTE O
B ANC K DB BIERIC OV TR L 7.

—J7, ‘M E LTE, KREA Y 7 IR TR AKREIZ , BEREEH

BRI EnmE STV S [14]. ZOMREFERIZ= A hr 7 U/ IRICx L,
TA=AMEMZRTZLE2NTHLEZLNTVWD [14]. BT, TOFE
REERICH LCIE, eSO TH DN 7Y A > (capsaicin) Z i< 5
CLICE VRSN, ZOh T A U UTMEMR AR L, Ko
N = EEFB#E A7 F | (Calcitonin gene-related peptide, CGRP) % it
S, ARV UERBERT 1 (IGF-1) oz RET LI EELZLNATVD

[15].



%20, ARICHETRZEAIC LS CBTE OB BIREMEMIZOVTHREL,
S BITEDIERICHT 5 744 & 2 OEMA ROV TR L.



EBRITIE

1. #R¥
JE7-F % (capsicum tincture) (FHPERISKILEASIEEVIEAL, 21
I% 0.089 mg/mL W 7Y AL EFRETE ) —NVIEKRTHDL., FANZ—)L

(thiopental sodium) [ZFIYCHIEE TN SEEA L.

2. FEBGIE
2-1. CBTE Of#ik

HIEERE CHRUE L2 BAZ )AL, 100 g OZFZEICH LT 900 mL OK%E
iz T, 100°C, 60 4rfmEdt%, wLaBEaiT-72 (2,060 x g, 30 47, =ii).
Z D% g (No.5C A, HIFEAKASH), 0 BiEZ R R, HEmEkL,
B BUKE Y (CBTE) #1537,

2-2. EREY

Y OfEE, REB ZOFERIZOWTIE, THREFE KPR TR A A B
Rl « S TR 2 EFERRICE T 2 fREH) I20E-> T L 7.

6 Wi HEYE C3H/He ~ 7 A (GEKFEERMEL) % 23 = 1°C, 1RE 50 + 10%,
12 WEEBARED A 7 v (1] : 9:00-21:00) (2R E SN7=EE T 3 B LU LTt
BL @L/r—), EBRICEN L. EEHETh, sicEReEE MF (342
LT) , BROUKEZAHBREBIRS L.



2-3. A EBIEERR

FEOREICHT LV TNVORELIE LI T 5720, ~T A 7 0na
THIEHICRI - 72 6 Bl Ol C3H/He ~ 7 A ((KER 25 @) #HWTER%
117,

< 7 ALTF AR H—)L (60 mg/kg BW) ([ZTHE:L, B EiHEEI Y B,
BLOVz— =2, HEL2HIELE L. 0% 3 HEOEIEHIRM 2%
o, VIV BT,

P TIOVRRORBNL, BEEREE LT ey s a—n o ) —
)V FREK =5:3:2) A L7-. CBTE % &4i+ 5KUci%, CBTE % 20% (w/w)
2725 KO fEL, L (9,800 % g, 10 43). 2 O Lif & A IAE CRci&
REIWZRD LA L, BAHOY TR ERE LT-. 72k, BMIIE

R R FORIBE TR O DWELZ Y, ~ T ZOFHY LI 1 L4720
150 pL #8415 L7z,
BT AV NTRACIRE 0.05% (2725 £ 912 CBTE BAKICINA T, &

DB L.

2-4. FHAM - AEFHAEAT

YT AOBMEIMIT 22 e — VRO 10 ~ 40% DEEZEG
PO HEGR CE MR TR T L (14 ~ 21 HIE). ATEOBBIEANHER CTE 2
i C, 1PCdH7= 0 F 42 % —/L 0.1 mL (180 mgkg BW) TZ5E#, B
A, BLOBEREEZIT o7 (Figure 4). ¥ LI GEIE, BE&MET Y 7 b
Image J 2LV EEILL, &V VOB RREEREZBRF LIZ. BEED &
HEBMDOHIEIL, AIRICE > TR TE L2 EORI EEBOAEZ TV D HEHM



2, Imaged ZHWT—EORMEEXT, v~V AERE2EITEDD, BO
Bz TV BESGyDEIE (haired area/shaved area) ZEEA LT HZ LI X VAT

o7, ABEZORBREIL Student’s t-test TITVY, P<0.05 TAEZEHD & LT,

3 [EEHE o 14~21 (H)
i | =
Ml SEEIE B EM 1

Figure 4. B A7 = —)b
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iR & B 2%

C3H/He ~ 7 RAIZXF L, 2%, BLV 3.6% DORED CBTE #&filL, BE
TEH Z it L7k, CBTE (T ERAFAIICHEEmA (% hair area) OEIE %
s, 2> he—ARE (10.02 = 13.5%) & HT,3.5 %DREBMALY,
BEELRERBICEER 2R L (39.69 = 29.14 %, P<0.05, Figure 5).

ZIVETIS, BEBAIC L0 AR RER S OWEITR <, CBTE »E EBeiE
EREZRTENWD Z 2 TR L. BRIE, SR Z2EE Aspergillus sp.
FICR Y REGMEHESED 2 L TRIET 5 LW O Rz > Tnvd [12,13].
DHFFETRRIZEY, Hx 2bFRISHRI &R Z S [16], BERICHER MM
ERRSND EBAX LN, 0B, TOAMKTDORIEFTSHZOBRETHS.

X512, CBTE (8.5%) IZXf L TH T A ¥ DM FEIZONTHRF L7z &
25, BTHA Ty (0.06%) TNHEFOBEM T, KBRE~OEBEIRDL
NP -7Ic bbb 5T (v hr—L 2 21.97 + 21.17%, 5 7 A > B
BARRE : 22.27 £ 17.49%), CBTE L[FRFFEAMAT 52 L1k Y, CBTE ORT
HEIEHEIEA (CBTE : 54.16 £ 20.52%, P<0.05vs. =1 h1—/L) 73HiHf &
NN LML/ o7 (CBTE + 7% A2 :69.61 = 15.63%, P <
0.01 vs. = k= —/L, Figure 6).

INETORETIE, MEERIZBWNT, A7V A i3k N OESBMHERD
EZPICIEIT2 2 ERRmIN TS 17, —J, BB\ T 71 v
VHMTCIIER A RS RVWb 0D, KEA V7 IR EEbICROEET 5
LIZkY, REA VT IR BEEREFEHLERT LI N TY
% [14,15]. RFEBRIZIBNT, W7V A L ANTREEBMA L TH, BOMERITKT

11



HIHEIRITBLE SN o de. ZOLI B TV A v AL DEFIE, AW
FREICLDHELEZLNDN, invivo ERTIIMOMESR, BLOSLE
VMWD LHAH T LD, Invitro EIXRRDERICR ST EB BT
AREBRIZE Y, CBTE OB EEEMFEHITI=A hr U2 KT T =2 N Th
HAYTITHRCOREERHERLLS, A7 A AL o THMINDS Z &R
binotz. —F, TAMaFUZERIIBZOREZHHL TNDZ Enmb
TN Z &b [18-20], CBTE O FEMREFEHITIT A h a2 F/IKICEHE
LTV EBZ b, £2°C, & 2 HiTIEZ O DREROMIIC OV TG
THZ e LT

12
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Figure 5. CBTE promoted hair growth in a dose-dependent manner. Mice
were treated with 0, 2, and 3.5% CBTE for 18 days. Data are expressed as
the mean = SD. (n=8). * P< 0.05 vs. Control.
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Figure 6. The effect of CBTE and capsaicin on hair growth. (A) Photography.
(B) The ratio of the hair growth area. Mice were treated with 3.5% CBTE and
0.05% capsaicin for 14 days. Data are expressed as the mean + SD. (n=8). *P
< 0.05 vs. Control. ** P< 0.01 vs. Control.
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28 BERBUKHEYORTERIER A D =X LDOMHEH

=
il

CBTE OB EREEMIL, =R b v ZBEKT A=A N THLREA V7
TR KRS, ITHA Ko THREND Z &N bnrole. £z, =
A Na 7 R RIEBEZOREICEE LTS Z Lvn [18-20], CBTE Ot
ERITZZ OZHFEEZN L TWD Z ERREBEINT.

T A bR (estrogen receptor, ER) (213, 2 FEOSZAREY 7 & A
7 ERo & ERBDOHDZ ENHMOENTVWER, ZHbDZREKEBTEEM LD
BfRIZONWTIZ LS o TRy [21,22]. 22T, £7, CBTE OZZA(R
~DOFEERERZ DR AR OV THRES L2, 5612, BickiT % CBTE
BEMEERICKT S ERa, BEO ERB TNENORIRT T=2 K, 7T
A A=A MW THRHNZIT) 2L E L.

15



EBRITIE

1. g

Enbio RCAS % v MIBEE(LAMRASENBA L7z, ERo BRI T F =2
kT 5 PTT (4,4,47-(4-Propyl-[1 Hl-pyrazole-1,3,5-triyl) trisphenol), ERa &
Ry 7 2 2= Tédh s MPP dihydrochloride (MPP, 1,3-Bis(4-hydroxy
phenyl)-4-methyl-5-[4-(2-piperidinylethosy)phenol-1 H-pyrazoledihydrochlori
de), ERp #IRM 7 2 =& h Th 5 DPN (2,3-bis(4-Hydrozy phenyl)
-propionitrile), 33 L " ERBEINAT v % T =R kT %5 PHTPP (4-[2-Phenyl
-5,7- bis(trifluoromethyl)pyrazolo[1,5-alpyrimidin-3-yllphenol) % Tocris #t

FVEEALT.

2. EBIE
2-1. =R b uF UGG SRR

CBTE O A hua /7 U Z B IR 2FIEDY 7 % 47 ERa, BLU ERB ~DfE
AEBIX, Bh Sf9 MilaTrhEnI B SE/Zt F ERa , ERB, BELW 0.5
nM [3H]-estradiol Z WY T K7 vt A TiroT-.

FERFRAE S 13 1 pM diethysilbestrol OF(E F CTHRIEAZ{T-7= [23]. ICs0 fE
% MathIQ (ID Business Solutions Ltd.) % i C, FERER/ N R EIIEIHT
ko TE L. EEH K) OEIZZECHR [24] (TR~ R LW
L&D 1Cs TR L 72,

16



2-2. TR u T UZFRITHT 5 BIO Y T R

SRRICKT 27 A=A, HDHVIET X A=A MERAOFHmIZIL, BN
ZRIK a7y s 2— T vt A 27 5 (Nuclear Receptor Cofactor Assay
System, EnBio RCAS ¥ v I, Eabaitkiat) 2 v, /&, U,
217 7 77 % —(Steroid receptor coactivator 1, SRC1), Hiik 4 FEEWE OFEA
ICEDHEICLVRF LIc(aT7 7 F_—F—ik : 7T aA=Z F THIUTREKLF
FICHEPEIL, 7oy Z I=2 b ThiuE, WEHET I=2 E2 IZX 5%
% Y AR AT B9 ).

CBTE % dimethyl sulfoxide (DMSO) % T, &EBRIC LI 2R AR IS
DX ICHRL, VT NEER L.

FEAREDOFHIMIL, Lo U F v RHEXHEMEME (B/Bmax) 22 HE M L7,

B/Bmax=(C-B)/(A-B) %

A: (RoF47arbe—1d SRCLH) ® 0D450)
-(BUF 47 ar ha—iLo SRC1() @ 0D450)
B: #5472 re—1d SRC1H#) @ 0D450)
-(xHF 472 hr—ro SRCL() ® 0D450)
C: (7o SRC1(+) @ 0D450)

-(H 7o SRC1 () @ 0OD450)

17



2-3. B ~OBATHER

EEREY), BEREERR, BIOFHIFEITE 1 S0y Thd. 22k, &
M7 A= b, 72 A= MIFEREICR D X5 IZ@BMiR2INZ T, CBTE
& R ORI LTz, 7o, IEABEHEICEI 9 5 3250E, 27T 0.05% (2
DI HTIA U ERIML TR EIT- 7.

18



IS

1. =R b7 2B RIS D et

2 MO A b /IR T %47 ERa, ERp (22T, CBTE ©%
NENOREEERZT 7. ZORE, CBTE X ERa, ERp IZxtLTE HIC
B2 R L7272 (Ki fE ERo: 21.4 pg/mL, ERB: 2.66 ug/mL, Table 1).
CBTE X ERa £V, ERBIZH L TH 8 i BIRMFEAREZ RT 2 & 235
noiz.

2. TR bBaSUZERA~OIRENE

ERa, ERBICKI LESAEEZ /R LTIZZ £, KZRIRITHT DA MEIC oW
THF L. ZOfER, Figure7 12k L7210, CBTE i% ERa, ERp O\
M LTH7 T=R MEWEZ RS2 >72. —J7, CBTE ® ERo, ERP
(XD T o F A= A MEHEIZOWTHET L72#ER, ERPICEIRIRT 7 =2

= A MERZRTZENHALE /2572 (ICs0 750.54 pg/mL, Figure 8).

3. BB 5 EEBIEAEMEOMY (CBTE OF BREEMHIZKT 2 ERa,
ERB BIRAIT Z=A b, BIORT ¥ A=A hDFE)

CBTE % ERP (o6 LiIRA2 7 o Z =2 MEMZ R L2, ERalCh T
VA T=A MNEWEZR LD, £F, TRENOZRRICHT 58NN 727
A= NEEH LT, ZOEBIIONTHF L. £OR5iE, CBTE (8.5%) @

19



BEREEAIT ERa BT Z =2  PPT (0.1 mg/kg BW) 2L » CIHE S
Nn7pino7=7 (CBTE : 87.91 £+ 6.77%, CBTE + PPT : 72.32 + 23.39%, Figure
9), ERBIEIRKT =2 DPN (0.25 mg/kg BW) LV FEICIHESN-Z &
75 (CBTE : 82.32 + 12.22%, CBTE + DPN : 53.34 + 25.41%, P < 0.05,
Figure 10), CBTE IZERp 7> # A=A h & LTCEEEMET D Z N0
7=. 728, ZOFE DPN BUMEA CIIE BREERICITE A EREE 52720
=N (> hr—/L 1 41.27 + 20.43%, DPN : 39.89 + 22.87%), PPT HjhiEfi
ICEVBEELZRET2HEMANIRBD N (2 hr—/L : 44.43 £ 19.85%,
PPT : 65.29 + 28.05%, Figure 9).
w2, ERo, ERP BIRAYT v % =& MZ X D1EHICHO>WTHE L7=. ERa

BRI T7 X F=A L LT MPP, 5L ERBEZEBBIR T X IT=A KL L
T PHTPP ZHWTliEf L7z, Z0fER, CBTE OFEMREMEHIL ERa #EiR
7 % 2= MPP (0.2 mg/kg BW) I[C XV lESHh DM %7~ LT
(CBTE: 62.09 = 20.74%, CBTE + MPP: 33.93 £ 19.72%, P=0.05, Figure 11).
—J7, PHTPP 12XV CBTE OFEBMEEH A2 MR 2B M358 bl
(CBTE : 62.09 + 20.74%, CBTE + PHTPP : 72.26 + 16.45%, Figure 12). =
T, BEWNZ 12, PHTPP (0.2 mg/kg BW) 20804 FEBILEIEH 2R
TZENPLNERo (i Fr—)L : 27.93 + 15.083%, PHTPP : 44.69 +

11.23%, P< 0.05, Figure 12).

20



EER

REAYTIRNCELDBFEMBEFEH T A e F U2/ EKEZ I LTELD
D, ATHATHRINTHZ T, MEMBREZRL, Kb oLz
CGRP Zii ¥ T IGF-1 ozt + 2 Z LIC LRI b & ol
Ré& 5 [14,15]. CBTE (IC L2 BHRMEFEN U 7 A v ic kv RIS
ZLib, CBTE =X b F U2 B RIS LG 2852, ZOZRIKIC
x4 LB AR Lo, SBRIREGFER) D, CBTE (I—=X hr /b U8RI
BRCHEA L, £z, BREWZ L1, ERpIERIT VX A=A N THDHZ &
Nahole. REICEMEERIERICELY, ERBIERMT =2 DPN (ZL-
C CBTE OFEBMEEANMEL LI ED bUEIZR -T2,

—77, CBTE OB BAEHEIER A = X LIZHOWT, DO ATHEM: 2 ikt
5120, BEICEET D LBEXONLIFEZRK (77 7 v oK, 7/ RA
T uUZHEE) 1T 5 CBTE OFGRES, A7 1A R so-iEli# (Steroid
5a-Reductase) FHETEMEICSOWTHMRE L7 [25,26]. €OfiR, CBTE (32
NHIZOWTHEEE 2 N AEARSCIHEFEEIIRD b hote (F—#
KigH). UUbozZ b t, CBTE (T A hul U RK, #iC ERp DA%

BEEARET L EEZ 60T,

T A bR L B RREERICI D 2O BMRE RS 5 WA T <
DD, ETEHIEICIT R > TR [21,22]. =X e S U IRRIRMT X
T=Z b fulvestrant |ZFELBAMIZ LY B RBMEEANHEE S LTV DA
[27,28], —F T, EBIRWT I=X bOREBAMICL > THHEEMEESHD
EDWELH D [29]. SEIDOERICEBWT, ERBIERKT =2~ DPN 115

21



FEMHERZ RS20, TR Pa U5 K ERBEIRT ¥ I = b
PHTPP IIA EREEREFEHELRTZENHLNE o7, U EORERE
CBTE #HWIti#EREZ 2 GbE2 L, BEREFEMIZIT ERBOT & d=
A MEENEETHDH LB X L.

LA, =R haFUREROBRN T I =2 M EHWEERICELY, ERaiE
W7 T=2 FTH2D PPT 1%, AEEIIEONRN-T2, BEEEFEHO
HoHZENDol-. ZOZENS, TA P UZRED Y L, ERa OHh%E
FET 22 212k 0, BEREEFEAZ T EEZ LN, £z T, CBTE
DB BREFEILEMCS ERoERT 2 T=2 s ThsH MPP (T S
NAEMBRD BN (P =0.05). LLEORREZEEE X T, FEEIFLLTOLD
REA M T U BEERENT 5 EBIREEH ORH AL Tz (Figure 13). 372
Hb, 1. ERa ZRKITEBMEEERICEE L TWT, £7-, 2. ERBZAMKIE
BEEME (R1E) T 2ERICEE LTS, #-57C, CBTE 1%, ERp %MK
~ORNEMEDOTZ ha o OfEEET 22 &I2X0, FEOMKEM % i
bRy 2 Z LI ko THERREENZ T B2 6N, —J, 72¥ CBTE 28
ERo 7 Z A= MZ XV Z DRG] S 72 D32 T B B TIE i
TlX7eW. 22T, 512 ERa &R, ERBp ZHKEFTEIEM L OBEKRIZON
THMET 2720, RETIHFABEEME TH L ERBIEIRT X A=A |

PHTPP ZHWTHFZ1TH> Z& & LT,

22



Table 1. Affinities of CBTE to the estrogen receptors

receptor subtypes Ki value (ug/mL)

Estrogen ERa 21.4

Estrogen ERp 2.66
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Figure 7. Agonist activities to estrogen receptors, ERa (A) and ER (B).
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Figure 9. Effect of ERa selective agonist PPT on hair growth-promoting
effect of CBTE in C3H/He mice. (A) Photography. (B) The ratio of the hair
growth area. Mice were treated with 3.5% CBTE and 0.1 mg/kg BW PPT for
14 days. All groups contained 0.05% capsaicin. Data are expressed as the
mean + SD. (n=8). * P< 0.05 vs. Control. ** P<0.01 vs. Control.
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Figure 10. Effect of ERpP selective agonist DPN on hair growth-promoting
effect of CBTE in C3H/He mice. (A) Photography. (B) The ratio of the hair
growth area. Mice were treated with 3.5% CBTE and 0.25 mg/kg BW DPN
for 14 days. All groups contained 0.05% capsaicin. Data are expressed as the
mean + SD. (n=8). * P< 0.05 vs. Control. # P< 0.05 vs. CBTE.
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Figure 11. Effect of ERa selective antagonist MPP dihydrochloride on hair
growth-promoting effect of CBTE in C3H/He mice. (A) Photography. (B) The
ratio of the hair growth area. Mice were treated with 3.5% CBTE and 0.2
mg/kg BW MPP for 16 days. All groups contained 0.05% capsaicin. Data are

expressed as the mean = SD. (n=8). ¥* P< 0.05 vs. Control.
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Figure 12. Effect of ERP selective antagonist PHTPP on hair
growth-promoting effect of CBTE in C3H/He mice. (A) Photography. (B) The
ratio of the hair growth area. Mice were treated with 3.5% CBTE and 0.2
mg/kg BW PHTPP for 16 days. All groups contained 0.05% capsaicin. Data
are expressed as the mean + SD. (n=8). * P< 0.05 vs. Control. ** P< 0.01 vs.

Control.
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Figure 13. A hypothesis for the hair growth-promoting effect of CBTE and

PHTPP.
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B 2 fiTik 7= X 912, CBTE OFBMREEMIZOWT, ZOIEM A
H= AL ERR LTS, ERp 7 o T=A MEWEZ N L2 bD EEZ BT,
COEMAAD=ALIZHONTHRET 59T, ERp IR T ¥ =2 |
PHTPP & BERIEEEREZFT 52 L MREINT=. —J, CBTE IIRARWE
DEXRZBOKIMH L THEL DT, ZLOMS 2B LIRAMTHL. > T,
ERB KT 2 =2 F OB BREERIZOWTRET 5121E, &0 &R
W<, MEORWYEIZ L DMEENLE LB 2 7.

72T, AETIX ERP BRWT v % =% h® PHTPP %M\, =2 k&

ZRRICHT HDHEFRIRN T T=2A MNT o2 A=A EEHALT, BEIE
HEERI 3 5B DV Tt L7z,
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EBRITIE

1. I
ER EBRIRNT X T=A FToh D fulvestrant (% Sigma-Aldrich 7>5

ALTe, MOMEITE -FLFRTHD.

2. SEEREW
BEIZEEEH L TWAEY THD.

3. BB

FEOREANK T DT T NVOEBEEIE L FHliT 5720, ~T %A 7 n4
THAEMCHI - 7= 6 B OTEYE C3H/He ~ 7 2 (REF 25 @) Z AV THEBR %
1To7-.

< 7 AFF AR H—)b (60 mgkg BW) (2 CHREEL, B ELH BB NY 2,
BILOY ===\, HEH2HIBAE L. £0O% 3 HEOBRIE M 28
T, YT NOBEAT o Y T VRIROFRIIE, EREEE L LT (Fe
Ly a— o ) —)b o KK =5:3:12) THRAIREEICR D L O IR
L7z, 72k, BAMICITERBER KRB TR OV EZ VW, v~ 7 2OFEHY
L7=EBC 18720 150 pul &2 847 L7z,

BT A ATRHKIRIE 0.05% 12725 K DI BAIIMZ T, B
[CBAT LTz, b, BT I=A b, TUoXIT =X MIRKREICRD LI
BTN 2 TRt L7z,
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IS

1 BCRBI 2K A ba o/ ERT 2 A= FOBRIEMICGEA D%

JER
=

ERB &7 % 2= s PHTPP, ERa #RHT > % T =X~ MPP,

or

LV ER FEBINT o Z Z=Z | fulvestrant 2 C3H/He ~ 7 A% L, [Al

I+

—MH&E (0.2 mgkg BW) @A L7-. TOE, = ha—/ (37.57

22.40%) & tb_T, MPP 12 X5 BERMEEERIIRO o725 (47.87

I+

26.43%), PHTPP (65.10 = 16.40%, P<0.05) , B L fulvestrant (61.98 +
19.45%, P<0.05) 13H B2 BEBREEA %27 L7z (Figure 14). ¥(Z, PHTPP
DOFE BMREEREZ BT 5729, 0.02, 0.2 mgkg BW T&Af L7okEE, =2 b
m—/LRE (21.97 = 21.17%) & T, PHTPP [3HEKFENICHSOAEICE
EREEAZ T2 ENRD L7 (PHTPP 0.02 : 41.18 * 16.10%, PHTPP

0.2 : 50.61 = 20.37%, ZhE4 P<0.05, Figure 15).

2. PHTPP OFEMREEMIZH T2 ERBIERYT =2 I, BLW ERa &R
O = S NY A

PHTPP & EBREFEPIZOVWTHRFT 2720, ERBIERMT T =2 |
DPN (0.25 mg/kg BW), L ERa #IREY7T > % F =2~ MPP (0.2 mg/kg
BW) & W THE L=, Z0#E%, PHTPP OB B(REEMIE DPN (k- T
AEICE S - (PHTPP:72.97 + 26.89%, PHTPP + DPN:20.75 + 10.58%,

P<0.05, Figure 16). X512, ZOBEIEEEMIT MPP 10k > THAZICH
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EZxhiz (PHTPP : 72.97 + 26.89%, PHTPP + MPP : 17.17 £ 14.26%, P<
0.01, Figure 17). 728, 250 FEER T, DPN BESM (2> hr—/1:21.40
+ 23.20%, DPN : 20.75 = 10.85%, Figure 16), & %\ i% MPP Hjigfi (=
» hr—/L :21.40 + 23.20%, MPP : 17.17 + 14.26%, Figure 17) TIZEE/E

NS4 2 ZALITRE O b e o Tz,
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EER

SFET, TA MRS UZEBRIIERICMODPOERZRTZ RO T
=R, INETOZOT I=AMEREIT X I =R EAVERHTE, B
B U TRIEEN, HoWITIcmiEl 2 "4 Z L nHmEShTnD
[27-29]. AR#ETIX, ERPpEIRKT > ¥ T=A hTh s PHTPP 723 EIKIFH
CEBIREERZRTZ 2O TRH L.

PHTPP O&E BAEHEEMAA ERp 7 =2 + DPN (Z X W ZDEMAMANLL
=2 &nt, ERB ~OWNKM TR e U ifiiad T my 7352 80, BEIE
EERZRTZEICEEEEZ LN, —F, ERa 7 v ¥ A=A s MPP |ZX
v, PHTPP O & BMEHEEMNIGE ShizZ &1k, PHTPP O & BIE#EEMIX
##IZ ERo ZHIIL CTWHZ L 2R LTS, ZOZ X, H—E TR
L7, 37ebh, ERB ZRRIEEEICH L CTHflBRIERZRL TS Z
&, E5T1E, ERB 7o X = ME, NEMD ER o BEL O ERP ZHEIED Y
Ay RThHHTA MaFrofitEsr ERaflllicy 7 F &8, BEIEEER 2R
T, LWIIFEHEORHEXFTL2b0EZx 6. ZOZ X, ERaBLV
ER B Z A MEBOIERIRNT v 2 T=2 hTh 5 fulvestrant D/x L7=H BlLitE
ERIE, Fi2iE ERB ZBERDOEBIIXIT 2R MR L2700, HDH N
IZERa & ERB OREAREDEICLDZ O LiLZau.
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Figure 14. The effects of estrogen receptor antagonists on hair growth. (A)
Photography. (B) The ratio of the hair growth area. Mice were treated with
0.2 mg/kg BW MPP (ERa-selective antagonist), 0.2 mg/kg BW PHTPP
(ERp-selective antagonist) and 0.2 mg/kg BW fulvestrant (ER non-selective
antagonist). All groups contained 0.05% capsaicin. Data are expressed as the
mean + SD. (n=7-8). ¥ P< 0.05 vs. Control.
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Figure 15. PHTPP promoted hair growth in a dose-dependent manner.
Mice were treated with 0, 0.02, and 0.2 mg/kg BW PHTPP for 16 days. Data

are expressed as the mean + SD. (n=8). * P< 0.05 vs. Control.
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Figure 16. Effect of ERB selective agonist DPN on hair growth-promoting effect of
PHTPP in C3H/He mice. (A) Photography. (B) The ratio of the hair growth area.
Mice were treated with 0.2 mg/kg BW PHTPP and 0.25 mg/kg BW DPN for 14 days.
All groups contained 0.05% capsaicin. Data are expressed as the mean + SD. (n=8).

** P< (.01 vs. Control. # P< 0.05 vs. PHTPP.
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Figure 17. Effect of ERa selective antagonist MPP dihydrochloride on hair
growth-promoting effect of PHTPP in C3H/He mice. (A) Photography. (B) The ratio
of the hair growth area. Mice were treated with 0.2 mg/kg BW PHTPP and 0.2
mg/kg BW MPP for 14 days. All groups contained 0.05% capsaicin. Data are
expressed as the mean + SD. (n=8). ** < 0.01 vs. Control. # P< 0.01 vs. PHTPP.
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PHTPP D542 FBEREFIZHONT

s
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HEICBWTC, ERB GBI T X I=A s TH5D CBTE, BL1 PHTPP
TEBMEEAZTRTZE2HLNIC LD, ZIZIEED L S Rl ER 77
B> TWDNAHTH D, MILIEIEK T & LT, Z< OWERFRE I T
B0, FRHCHEBICHES L TCWAWE L LTiE, IGF-1 [3,4], % A ssEK +
(Vascular endothelial growth factor, VEGF) [30,31], #riE3MmiusziA+ 7
(Fibroblast growth factor 7, FGF-7) [32] 72 &b n<Tcnb. Ko, KgA vV
TIRATL DT A M T UZEEREN LB EBEMICOWTE, IGF-1 238
HELTWwWa W r#ELH D [14,15]. 2 b OERTIE, S22, HDHVIE
il L CTIRIIRREB D BRI 2 TE Mk L, BICEIFMESY b4 — 7 7

VICEERERNTEBEHL, BB E2e Mt EzON5.

T, REIZBWCE, ERB 7o X I=RA MEBALEEBOZNLOE
K7 & 2 OB BMEMEERAOREMEZ G 2720, ZHOERTIZT 5+
Rz W CTRET 21T o 72,
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EBRITIE

1. A

A8 N B HEBE IR - R Fnfiil (Vascular endothelial growth factor antibody,
VEGF antibody), ##fZFEMAAEMEA 7 7 H Pk (Fibroblast growth
factor-7 antibody, FGF-7 antibody), f > A U Uk EK T 1 H bk
(Insulin-like growth factor-1 antibody, IGF-1 antibody), 3 X O\ 4 X6/
7 U > G (Immunoglobulin G, IgG) 1% Santa Cruz Biotech #-X VA L7-.

fOFRFITHE —, “EEFKTHD.

2. EEREhY)
BEIZEEEH L TWAEY ThHD.

3. A BledERER

CBTE, ¥ XU PHTPP B AniR OFRIIT £ H —, “EIZRH#E L T2 0 T
b2, b, FRPUE, BELOYHF IgG (50 pnglkg BW) % AR K CHAy
WL, ~7A1IL472Y 0.1 mL % 3 HEIIEERNEEG L. £z, 2 b
m—/UiE, BXLOY CBTE, PHTPP BUMEBAMHEE S FARIZ 0.1 mL APREHAKD
B EIERNE G Ui, 7, M LHURD 5 6, IGF-1 gD s 5%
HRTH o772, B8R BROMIGERNR Y /3712 & %8 2 eid+
LHBT, vF IgG HEMHLRE L.
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IS

CBTE (53.10 * 20.74%) OB EMREEMIT VEGF RFkIz L v BEEIC
P X7 (22.59 * 13.85%, P<0.01). X512, FGF-7 FfHiik(31.76 =
14.11%, P<0.05), #B X IGF-1 HFHK(33.99 * 22.56%, P<0.05) DFIE
NEE LV AERBICHESND Z 3o 7= (Figure 19). —J7, ERB 74
T=2 K PHTPP (72.12 * 26.89%) D& EMEEH~OFBELRFILI- L 2
%, CBTE & [RIE%, VEGF (13.26 += 8.98%, P<0.01), L FGF-7(39.90 =
28.75%, P<0.05) RIHIADEIENER G- L v HE X7z (Figure 20).

705, IGF-1 HRPURDO A T FHEOFUIKRTH Y, FEMIZ K 5 2L R
T570, VHX IgG ZFEICHES L7, BRIERICKE REEE 5 27270

~72(42.75 + 20.67%, Figure 19).
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EER

ZNETIZ, VEGF, 25 WEFGF-7 X 9 ik ER T, BBIEEERIC
5 LTWD EWIHETH L0 [30, 31], =R b7 U5 & oREMEIC
DOWTIHARHATH 72, KEBRIZL Y, ERB 7% T =X MEMZF> CBTE,
BELW PHTPP (2 X5 EFERIEBEERD, ZhboodfifiiRic Ll z
ED, TA Mol E OREMEE IO TH LM L.

—J, MIESIZE 5 E [14,15], KEA Y 77 R AL D BEREEEML, =
A burzwkes L, IGF-1 st s 2 Licky, 2o rt L
HEEN TS, AlEl, CBTE OFEBRIZBWT, IGF-1 Fffikicky, HE
REEHADNE SN &0 D, T A e T U RKROBEENZ R T — 4 &
ol

FETIE, ERBT7 VX A=A MPNEEDOT T =X N THLHZA I
iz ERo~> 7 b &8, BEMEEHZRT O TRV L DG A T,
AHt%, EHEMIC ERa ZAEREZIE T2 2 & T, EBRICZh D ORER T3
SHELDIZONT, HERTHIRERNDD. £z, ZOMOKERTORE5IZ5
WTHBRAPMBELEZ TS, &5, ERpZAREHIETHZ LIk DE
EBHFEMT, EOX RIFERIZEREZIT L THDNTONT S BIBRES,
SORDADPMELEZ R TND.
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Figure 19. Effect of anti-growth factors (antibodies) on hair
growth-promoting effect of CBTE in C3H/He mice. (A) Photography. (B) The
ratio of the hair growth area. Mice were treated with 3.5% CBTE and 50
ug’kg BW antibodies or IgG for 16 days. All groups contained 0.05%

anti-IGF-1 - - - - + =
lgG

from rabbit

capsaicin. Data are expressed as the mean = SD. (n=8). * P< 0.05 vs. Control.
# P<0.05vs. CBTE. # P<0.01 vs. CBTE.
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Figure 20. Effect of anti-growth factors (antibodies) on hair
growth-promoting effect of PHTPP in C3H/He mice. (A) Photography. (B) The
ratio of the hair growth area. Mice were treated with 3.5% CBTE and 50
ug/’kg BW antibodies for 14 days. All groups contained 0.05% capsaicin. Data
are expressed as the mean + SD. (n=8). * < 0.05 vs. Control. # P< 0.05 vs.

PHTPP. # P<0.01 vs. PHTPP.
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Figure 21. A hypothesis for the hair growth-promoting effect of CBTE. And
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AWML T, BAROBUKIMHY (CBTE) 2B BICEERH A2 RTZ &%
AL, S5, FTICERVWEEAD=XL0D, =X b UK K ERB
TR I=ZA RN LTERTAZ 22BN L. £, BRAERB 7%
=2 PHTPP b £7-FEEEFEHEZRL, =X Fes D ERB ~ORIH
7Oy I THIENROEETCHDLEVIFTEREEBIREERNA = 2%
R L7z, 612, ZOFEREEEHICIE, ERa b BEEMICEEG LTS Z
EWRmoTo. LUF, AMFREOREREKEZ LICia T 5.

FE OB 72K O—FET, Aspergillus sp. |2 L 5% E R E T HRED
BUkHitHY (CBTE) #M\WT, C3H/He ~ v AIZxT 5 BEBIEME MG LT,
ZOfER, CBTE ORKLEMICLY, HEKFNZEEREEFHZ T %
R L. £, ZOERIEL, BTV A 20N TH5ZLI2KoTEHITH
shEiie GE—HE 1 8.

CBTE OB EBMREERBEIEICOWTEZRIKT vEAICKVRFILIZE 25,
CBTE l3=2 Fr 7/ U2 K (ER) /AL, &6 ERp A IRICR R T v
A=A NTHDLZ BRI NT. FERIZ, =X M F oS /RICRHT 24
7 T=A K, T2 IA=RA MEHWEHPYFERICL->TEH, ERB 7 &=
ANTHDLZ EBEOLNT-. CBTE L[REE, =X hasr o2/ K ERB 7
A=A F®D PHTPP & E7-EERBIBEMEHEZRL, ZDOZ L6 b EBIREE
MIZIZ ERBOT &2 A= MNEMEDNEE LEZ b, —F, ERa 7 3=2
FCTH2 PPT IIHETIERWS, BREEFEMEZ RS L. 202 L»b, ERa
ERRT 52 LIC kY, BRIBEEREZT™T B2 b, £72, CBTE ©OF
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EREEMIT ERa 7> ZF=2 F MPP (ko> ThHfl SN2 &b, %
#Fl1L ERa , ERB ZBEROBFEIIH LER DM ZRT O TIERW D E W) KE
AL Clz. T7205, 1. ERo ZAKRITEBMREFEMICESG L TWT, £, 2.
ERB ZHMBITHEEZ MG URIE) T 2/FERAICEE L TnD GE—H 2 §i).
ERB 7 & Z=2 k PHTPP OFEIERIZOWTHF L. PHTPP i, H
BIRF R BERBMREREAZ KL, ERB 7 2= DPN ([CkVESNL. &
SICHIRENZ L1, ERa 72 3F=Z F MPP ICk->THIESINT.
PHTPP 73 ERB OB EMEEREZ 7 ny 745 b, NAK=Z har
® ERP ~DOREZ#Wr3 5 Z & T, ERa ZRIEMIIZHIAL, ZHUL->TH
BEEREEAZRTLOEEZLNTZ. U EORERE, F-E TV TEEED
Wit% XFFT Db D ThH-o7= (5F ).

ERB 7> % =% hTdh % CBTE, 311" PHTPP |57 5 BEBKERT
ZoW A L7, CBTE O&FBREMFEMIIEERFLLTHMbENTND
VEGF, FGF-7, L0 IGF-1 k¥ % PRFUACIE Sz, ZhE T,
VEGF X FGF-7 L =2 hu 7 U B IRE OBIEMELZ R Lo fE T <, 419
THLMI L. 20 Z L, PHTPP OB EBREHEEHICHT 5 VEGF, FGF-7
OHFRTURIZ L2 TR O bk L 72 o7 B=5).
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L7ze £72. ERpEBIRIT > 4 T=2 hTh% PHTPP & £/-BFRBACHEER %
A~LeZ s, CBTE OFRMEEFEHIZ ERB 7 % =2 MEMIZE S
LOLEEZ LN, £ LT, BERERRICEE 57 Th o lERT (VEGF,
FGF-7., 8X W IGF-D MREE LTV Z EbHfERINz, 4%, 20X
R LNWAT=ANT, BEH O W RIS AN OF EH O BFE 2 1
frEnd,
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