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(# Z] B W AEEEI LM (HDPCs) HAMSZE . C57BL/6 /N B A 52 36 A A T &k
MWHk, TP E Kl (CHAaHGS) X B EA KM Zm, WS EERILS . Fk: % HDPCs
Iy R4 . CHAaHGS 2 MUK H /R 20 . SR A MT T 35K 4% 20 HDPCs 39 58 15 1, I 4 928 0% 38
% (ELISA) 5404 44 HDPCs W h il & W A KK ¥ (VEGF) . 44 KK ¥ (HGF) .
B ERAERKRKEFD (IGF-1) MK FFR1 (TGF-B1) /K, % 6%E 8 PCR (RT-qPCR)
R 45 41 HDPCs W VEGF . HGF ., IGF-1. TGF-p1 Fl 6 ¥4 #% iR f (ALP) mRNA ik /K ¥,
Western blotting 3 &l 45 2 HDPCs H B- 3 H K H (B-catenin) . EEFEH 1 (DVL1) . B JE & Al
W 33 (GSK-3B). BEfRfL GSK-3B (p-GSK-3B) M LM MMTV B4 0 i K EHE T (Wnt) FIFEK
b 3a (Wnt3a) & HRBAKF-. B8 H/NRBEHL I/ X B . CHAaHGS HHUK /R 20, B2 6 H .
K B g T /N BRI B AR, B 5 S B 45 T AR R 25 W A0 B R AR 21 KA AL/ BB AE B R K R
EEFR, RAHEJ@ME S A /N7 RN E X AR ERZARN, ELISA LR &4/ B
OB X B Bk 0 41 f VEGF . HGF ., IGF-1 F1 TGFE-B1 K F . ¥ 60 4% 32 ik & Bl ML 20 5 % B 26 i
CHAaHGS 4, #3044, K0, 4. 812K HZIAE M A BEMELEE ., §R: MTT, 5§
MR A, 50 mgeL ' CHAaHGS 240 i 48 16 vERH B 7H 8 (P<<0.01). ELISA ¥k, SxF R4 b4,
CHAaHGS 4141 -7 W VEGF . HGF MIIGF-1/K W & Ft 5 (P<<0. 058 P<<0.01), TGF-Bl/K¥F
WG BEAL (P<<0.01), RT-qPCR, H5xFMALE, CHAaHGS A 4ijfih VEGF. HGF. IGF-1H/
ALP mRNA kKW B IR (P<<0. 058 P<<0.01), TGF-Bl mRNA %Ak MK (P<<0.01);
Western blotting %, 5 X% R4t , CHAaHGS 41 40 Jifd # B-catenin, DVLI1. p-GSK-33F#1 Wnt3a &
FI kK FE B IR (P<<0.058; P<<0.01), GSK-3p#& £ ik/KFEWBHEME (P<0.05). sh¥sc,
B 21 REF, H5XPR4E, CHAaHGS A /MR AEE LA KEWN REEK (P<0.05), BK T H U 1Y
fn (P<<0.01), 557 KiF, HEYf, S5XFMAIE, CHAaHGS 41/ B4 [ BE B B> (P<<0.05),
ERHEP BN (P<0.01); ELISA, SXHALEK, CHAaHGS /) B E X JZ fik 20 21
VEGF . HGF Ml IGF-1 7K F ¥ & 7 & (P<<0.05 8 P<<0.01), TGF-B1 K-F W & &L (P<<0.05).
AR B K, S5 R He A, 4B 12 A i CHAaHGS 413238 % i & i i 22> (P<<0.01),
JRTR R L RN (P<<0.05). 45#: CHAaHGS X B & A K HAT (LUt 1E A, HAHLH AT fE 5 H 3 hn
HDPCs #5475 1, %S VEGF . HGF Ml IGF-1 4 M K B4 1% Wnt/p-Catenin {5 5 1 B A5 5 .
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ABSTRACT Obijective: To investigate the effect of Chinese Herbal Anti-Alopecia and Hair Growth Solution
(CHAaHGS) on the hair growth through in wvitro experiments on the human dermal papilla cells
(HDPCs) , in vivo experiments in the C57BL/6 mice, and human efficacy tests, and to clarify its potential
mechanism. Methods: The HDPCs were divided into control group, CHAaHGS group, and minoxidil
group. MTT method was used to detect the proliferation activities of HDPCs in various groups; enzyme-
linked immunosorbent assay (ELISA) method was used to detect the levels of vascular endothelial growth
factor (VEGF ), hepatocyte growth factor (HGF ), insulin-like growth factor-1 (IGF-1), and transforming
growth factor Bl (TGF-B1) in the supernatant of HDPCs in various groups; real-time fluorescence
quantitative PCR (RT-qPCR) method was used to detect the expression levels of VEGF, HGF, IGF-1,
TGF-B1, and alkaline phosphatase (ALP) mRNA in the HDPCs in various groups; Western blotting
method was used to detect the expression levels of B -catenin, dishevelled segment polarity protein 1
(DVL1), glycogen synthase kinase 38 (GSK-38), phosphorylated GSK-38 (p-GSK-33) , and wingless-
type MMTV integration site family member 3a (Wnt3a) proteins in the HDPCs in various groups. A total
of 18 mice were randomly divided into control group, CHAaHGS group, and minoxidil group, with 6 mice
in each group. The mouse hair loss model was established using hair removal cream, and corresponding
drug treatments were administered immediately after hair removal. The lengths and weights of newly
grown hair on day 21 of the mice in various groups were detected; HE staining was used to observe the
morphology of hair follicles in the dorsal depilated skin areas of the mice in various groups on day 7; ELISA
method was used to detect the levels of VEGF, HGF, IGF-1, and TGF-B1 in the skin tissue of dorsal
depilated areas of the mice in various groups. Sixty subjects were randomly divided into control group and
CHAaHGS group, with 30 subjects in each group. The numbers of hair loss and hair densities of the
subjects in various groups were detected at weeks 0, 4, 8, and 12. Results: The MTT assay results
showed that compared with control group, the proliferation activity of the cells in 50 mg+L~' CHAaHGS
group was significantly increased (P<C0.01). The ELISA assay results showed that compared with control
group, the levels of VEGF, HGF, and IGF-1 in the cell supernatant of HDPCs in CHAaHGS group were
significantly increased (P<C0.05 or P<C0.01), and the TGF-B1 level was significantly decreased (P<C
0.01). The RT-qPCR results showed that compared with control group, the expression levels of VEGF,
HGF, IGF-1, and ALP mRNA in the cells in CHAaHGS group were significantly increased (P<Z0. 05 or
P<C0.01), and the TGF-B1 mRNA expression level was significantly decreased (P<C0.01). The Western
blotting results showed that compared with control group, the expression levels of g-catenin, DVL1, p-GSK-33
and Wnt3a proteins in the cells in CHAaHGS group were significantly increased (P<C0.05 or P<<0.01),

and the GSK-38 protein expression level was significantly decreased (P<C0.05). In animal experiments, on
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day 21, compared with control group, the length of newly grown hair of the mice in CHAaHGS group was
significantly increased (P<C0.05), and the hair weight was significantly increased (P<C0.01). On day 7,
the HE staining results showed that compared with control group, the hair follicle spacing of the mice in
CHAaHGS group was significantly decreased (P<C0.05) , and the number of hair follicles was
significantly increased (P<C0.01); the ELISA assay results showed that compared with control group, the
levels of VEGF, HGF, and IGF-1 in skin tissue of dorsal depilated area of the mice in CHAaHGS group
were significantly increased (P<Z0. 05 or P<C0.01), and the TGF-B1 level was significantly decreased (P<C
0.05). In human efficacy test, compared with control group, the number of hair loss of the subjects in

CHAaHGS group was significantly decreased at week 12 (P<Z0.01), and the local hair density was increased

(P<C0.05). Conclusion: CHAaHGS promotes hair growth, and the mechanism may be related to its
ability to increase the proliferation activity of HDPCs, induce the secretion of VEGF, HGF, and IGF-1,

and activate the Wnt/B-catenin signaling pathway.
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H o VEBEIRYT I7 I £ R 25 W) T U RS A B 4
TR TB 56 E 1 a2 i B TR 4 v ) oK o
M IR S VA 9T B S A RO A AL E 25 , H B
gE U R MR R R R PARAR RN £
1SR 5 k. AT, T BEIR YT 5 LA BE R
fe 3, R IrEd NIk A B ARG SRR
WA, BRI S, IFEBAG T o ok e
FE AL, BER KA E AN R A R R
W) A R R 7 i E R R P A BIE A AR T
H i R AR 245 W) e B K 9 R s LTt SRR AR Y D7 T
HABWE X . BiliE X # (Chinese Herbal Anti-
Alopecia and Hair Growth Solution, CHAaHGS)
Hi ] B 55 H 2 U S AL e e 25 R R BT BC AT
AR PR 20 Bk B AR, SHIN % © i
FERM: fIE BB BN Bk A
(human dermal papilla cells, HDPCs) H M4 P
H: K A (vascular endothelial growth factor, VEGF)
Tk, (RHEEEA MG, NmfE#ERERK. &
BRE VMR KB 34 6 B dE ME N & R
HIHSEEY 7R R, 8000 W& By i & AE AR 45 3
H3 . TRUONG 48 " BFSE 7R« %k C57BL/6 /)
R TSR Y 21 d)E, 259 e R 5 Jc & A
MMTV # & i s K % (wingless-type MMTV
integration site family, Wnt) /B-E¥ & (B-catenin)
i S BRI KF T VEGE , R RFEEK
¥ 1 (insulin-like growth factor 1, IGF-1) FI 1
5 BR 8 (alkaline phosphatase, ALP) ZE43h, M

M AE K B4R K, R/ NRERAK . 2 H Al
CHAaHGS 7E3R 97 B % H (8 D2 b v e A I BL ]
AR WLARGE . ASHF ST 0 HDPCs 328 . /) USSR
S A AR T AR 5, R CHA-HGS B it
A R VE AL, b IL5 S S e S A 3 e
Fei

1 AR

1.1 £BFHH e 2 E2EXMNNE 18 L5
CS57BL/6 Bt /N BRI A K #5742 3 55 50 3h ) F R
ABRTAEAF, WA AHES . SCXK ()
2020-0002, HDPCs W F H [ R 308 % 38 4 fn BH
HIRATE S BB (25 a5 L 36.84% , ALHE
B 13.00% . BHMI5.42% . ST 4.33% . 2
£3.25% ., I MR 2.17% ., REHE2.17%.
Z1.08% . MR 1.08% . T 1.08% . Hl
BAMRO0.87% . MR 0.87% . FEMR0.65%, KRITAR
0.43% . FF&M0.22% . AMO0.22%; 1, 2-I%—
BE3.00%; LFCHEHMMO0.10%; /K 60.06%) A
BAEW (P25 b 3t 3.00% , 4045 X B
HRO0.79%, MIAIM:0.26% . 715 ZH0.26% . FF
Z M 0.26% ., &3 T 0.20% ., MK ¥ AR/
0.20% . MIHMR0.13% . ¥£¥0.13% . EAEIT
0.13% . T&HAMO0.13% . L¥HO0.12% . KK
0.07% . &EMMWE0.07% ., #iHM0.07% ., %
HRO.04% . JIBUAR 0.04% . MM FIRT0.04% . 41
% 0.03% . NI % 0.03%; W = & 70.00%; /K
27.00%) )M SEE A YR 4R AT RS "l 4R At
7 JBE VR R R FEAR R B 12 11 B R B
P45 CHAaHGS, N TASI S . K it /- 3 58
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[E MedChemExpress A /), VEGF . JiF 4l jfg 4= K A
F (hepatocyte growth factor, HGF) ., IGF-1 fil%%
b 4 & W F Bl (transforming growth factor B1,
TGF- B1) Mg B % 2 W W il 5 (enzyme-linked
immunosorbent assay, ELISA) {5 & A I i
AR EARAA, Wt KK 3a (Wnt
family member 3a, Wnt3a). B-catenin, ¥ FL& 1
(dishevelled 1, DVL1) . # B & K& & ¥ 6 3p
(glycogen synthase kinase 38, GSK-33) iz b
GSK-38 (phosphorylated GSK-38, p-GSK3p) #i
kg [ 2 E CST A Rl . SCIENTZ-48 = i i 41 4
WHE DL B b S R R B A R A
JHOT-3000A =5t 3% AT T % I3k 73 #r 3k B 4
A0 BRI R R HR AT BR A R, Step one
plus 3£ B 2¢ % & & PCR (real-time fluorescence
quantitative PCR, RT-qPCR) {4 F 3% [# Applied
Biosystems 2 ], Synergy H1/H4 B 5 X g H 3
[ 2 B {8 B4 A R 2 A, Hitachi Himac CR22N
e e AR B0 LI A P A [ PR R 5 A TR
NI

1.2 HDPCs¥# A4 HDPCsEi# T & 10%
G4 I3 A 1% =B R DMEM K =3 p, B F
37°C. 5% CO, AN & FR A6 vh 5 3% o B PR 2 d #2
VR, T R BE 3R 8026 ~90%6 B, A B i I Ak
2min, 1000 r-min "', 4 CE.[»5 min, 5.0 )50
AT (1 2 3L B3 R A -

1.3 MTT % #& ® R F % B CHAaHGS 4 A &
HDPCs ¥ s &% HOSHUA: KB HDPCs, L AL
5 10°A™ 41 il %) %5 J5 45 A0 T 96 L 40 35 FR M, fF
20 L 0 BE 56 4 IS FE R B IR . B AL A3 B 100 pl
2y M 12.5. 25.0. 50.0 Fl 100.0 mg-L "
CHAaHGS ¥ W 4t 3 40 M, fE 8 A W ik &
CHAaHGS 4 . Xf B 41 in A 100 pL 20 Jfd 35 5% W,
KA R LA 100 pL ¥R BE Ry 20 mg- L' oK s L /R
W BABE 6N E AL, HiFR36hE, AL
AS5g L 'MTT ITAEW 10 pl., 4k%edi3i4h, 5 I
W, LA 100 pL =B R (% 10 g SDS,
S5mL B TEAMO. 1 mL 10 mol-L " HCI, LLifi#& XX
FOKWMIE, BAE 100 mLECH) , FREGIRAT,
37T CHFLK . R EAxERfE, bR A E
& ALAE 570 nm PR WO (A) fH., L ER
3o A A 3G FE IE M= 4 A {H /X B4
AfH X100% .

1.4 ELISA s:# @ %42 HDPCs L #& ¥ VEGF,
HGF.IGF-1#= TGF-B1KF MRHEMTT 1k 5L 5 2%
B, 50 mge L CHAaHGS 4 ¥ CHAaHGS 21
8 (A 50 mg-L ' CHAaHGS ¥ 32# 0. 5 mL) ,
STREZA AN A 0.5 mL 40 M85 J52 9, K b R 4L m A
WeHE R 20 mg- L DK IEH/RIE W, HHKRE 6K
flo Kige 36 h)m, WA AN LW, 4%
VEGF . HGF. IGF-1#i TGF-p1 ELISA £ il i 5|
o U T A5 ARG T 45 21 40 L 3 P A4S i TR KR
T EE 3,

1.5 RT-qPCR 3% # @ & 42 HDPCs # VEGF,
HGF.IGF-1, TGF-B1 # ALP mRNA & &k KF #%
BE“1.4” DURBEAT A o A R Ab B8, 597 36 hn
FEERFW, % B TRIzol 2 Bk # & 36 0] 45 #2
HUA0 M S RNA, 305 565 il cDNAL [ K %
RNase Free H,O 4 pL, I T 5 ¥ % 2 plL,
¢DNA 2 pl., 2XSYBR qPCR Mix 10 pL. W &
. 94 “CZ5PE 3 min, 94 “CiB k 10's, 60 “CHE i
30s, A0MEIR . DL B-actin N NS, R 27
21t 5 4 41 HDPCs 3 58 A ¢ J& Al VEGF |
HGF . IGF-1. TGF-B1 1 ALP mRNA ik /K-,
G e g

#1 RT-qPCREI#F7)
Tab.1l Primer sequences of RT-qPCR

Primer Sequence (5'—3')

IGF-1 F: TCAACAAGCCCACAGGGTAT
R:ACTCGTGCAGAGCAAAGGAT

VEGF F:GGAGGGCAGAATCATCACGA

R:GCTCATCTCTCCTATGTGCTGG
HGF F:CGAGGCCATGGTGCTATACT
R:ACACCAGGGTGATTCAGACC

TGF-B1 F:ACAGCAACAATTCCTGGCGAT
R:AAAGCCCTCAATTTCCCCTCC

ALP F: TCCTGTTGACACCCCAAACC
R:CACATGCCCATGCAACACTT

B-actin F:CAGGCACCAGGGCGTGAT

R: TAGCAACGTACATGGCTGGG

1.6 Western blotting i # | & 42 HDPCs ¥ Wnt/
B-catenin @& ¥ 48 % & & B-catenin.DVLI1.GSK-38.
p-GSK-3B A= Wnt3a & & & 5 KE 4 41 HDPCs
A P36 h f5 o, A oA W R #h 2% v M (phosphate
buffered saline, PBS) ¥ % Jf W 4% 40 M1, 4°C.
6 000 remin ' B 0> 10 min. 40 ML I0TE P ONA & A
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1 2K B 3 fitf /% 960 (phenylmethylsulfonyl fluoride,
PMSF) # 1 = %¢ 2 i B2 81 (sodium dodecyl
sulfate, SDS) LW, A HERE. FCH 1026 70 8
JBE RN 5% We AR e . I A5 F . LUk 80 V. 30 min,
100 V. 120 min, 250 mA F##75 min, 5% il
AP EREA I h, —dr (1: 1000 B) 4°CHE
HW . F R A Tris 2% vh 3R % W (Tris-buffered
saline with Tween, TBST) ¥E#3¥%, &k 10 min,
A ZH CEPif, 1: 5000 B) =EMHE 1 h,
TBST ¢ b W W& i - A 3 38 4k % & 6 ik
(enhanced chemiluminescence, ECL) &5, #JH
LI-COR f B U8 22 48 43 #r & 21 2 1 2500 IR A .
Pl B-actin NS, T HEARKKE. H
1 3 3R G8 KF = B i 8 F 45l KB A/ B-actin 2R
45 K BE A -
1.7 MEABFFIBREBENH S o4E HERISH
5N, R 17~21 g, @RI 1A U
FER RS S A o N 1 DG I o VAR T T
1Tem X 2 em K/NAY B2 BRAE R SCB0 X . FESE 50 X 345
WK 0.10 gl BH, (90+10)s & K F 6 /K i ¥ 1+
FOPRFE TR, DR KRR E SR A, BES
2 KAWL W HL B TR T i 4 19 /)N B AT J5 2 52
5o B SN BUBE AL 4> 4T BR AL . CHAaHGS 41
(20 mg-kg ' CHAaHGS) FKI#FEH/R4] (2 mg-kg '
K R), Ba6 H,
1.8 HE£ERMKAZ AP AMER LEHSAN
US55 7 R A% 21 /N B AR N B X B2 R 4 4L,
49 ZRWEEEE, ANaMEY) F T HE Q4 6
TR 5 5 e T BE ML IR B 3 LT, T A/
BRUBLE X ERERCR, W BN,
1.9 ELISA#%#&REZAPZABRER RBKHER P
VEGF.HGF.IGF-1 4 TGF-Bl1AK-F HU 7 K&H
N R L, WA RS WE, 4°CL 5000 remin !
B0 10 min, YA R MR AL 2 LVE W . A Fi IR
ELISA 2 51 &5 vd B 45 46 I 4% 20 /)y B 38 & X 2
R VEGF . HGF ., IGF-1 i1 TGF-R1 /K-,
1.10 B RAMERHFAELEKERLLRZA
& B S A AL TR IR C57BL/6 Bt /N B
Frocss . S/ A BES 2 R E 2 & IR
LRI, BH 1K, #EZ21d. THARHO.
7. L4121 KAR BRC s /N B 0 B X Bz Jik 23 €5, 72
R ELEAEKEN . THAE 21K, MEHLERH
SN BT AR XU 6 IR BT AE B L, bR

RRM A H A B R KE, IR A TR G
1.11 B2 XEFOHARKEFRLELERE MtS
S A MG ZHE, A 2R % & A
FEH (REHS: CN220003) . H4H5E 604 %
W, B304 XA A7 H AR 28~57 %,
Y (44.0048.57) %3 CHAaHGS A %K
HAER 21~54 %, PR (39.0049.94) %,
ST IR e TR B AT AR 60 AR & Bkt
BOWE & BC>T0 A, Lk I 30 45 AR R R i 475 >
1048 . 2 Z K& et A 2 R ve i, vk
6 109 48 A J5 PO 60 R AL & i, B R B >
10 FHHEAERIKE . CHAaHGS 21 7% 84 i 1 &
100 mg-kg ' CHAaHGS Byt & /K, Xt B4 8 B %
A% CHAaHGS BUE & K o 356 v i £ 52 10
TE S 9 N TE R AR S TR I e Rk . 24
ZARH S e LK 12/, WiEHE 2R E 1
e Y s ] 0 et P e R v ) A 3 R BN R R i AR
I TR IR E 5 4. 8 A 12 JA b ok Ji & 10 % B i
Lo B R B AT A VAR AR A I &, TR
) 5 55 0 R 1 2508

1.12 %# %454 KM GraphPad Prism 9. 0. 24t
TR AT G2 0 o A AL A0 I B TR T 1, A
LW VEGF . HGF, IGF-1 fil TGF-B1 K,
41 i b VEGF., HGF. IGF-1, TGF-p1 fl ALP
mRNA % 5/KF, 40 Wnt/B-catenin i #% A 56
HERBAKT, & A/ BUBE XOB A B & KRB
W, BREHGEMERENE, B E X KRS
VEGF. HGF ., IGF-1f1 TGF-B1 /K L % 4% 4 %
RN @ U SO A 6l S o (T R
xS RN, 22 4 A RE A H R L R B I R O 22
Gy AT, 2 TR AR B B0 T L 3R ] SNK-g K 55 .
PLP<<0.05 Z R A Gt = L.

2 & B

2.1 & HDPCs¥#E&ER SXEAILE, Kin
MR 2HF1 50 mg+ L' CHAaHGS 41 20 i 14 5 3% 14 B
W E (P<<0.058% P<<0.01); 5K H /R 4 1t
&, 50 mg-L ' CHAaHGS 241 41 ig 4% 4t 3% oF W 2 7+
f (P<<0.05)., WHE 1,

2.2 &% HDPCs L% % VEGF.HGF.IGF-14=
TGF-B1AF SxFI4E, CHAaHGS 4141 i
W VEGF . HGF MIGE-1/K B BT m (P<
0.05 8% P<<0.01), TGF-Bl /KM &K (P<
0.01); S K /R4 i, CHAaHGS 4141/ I~
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*P<C0.05, “P<0.01 vs control group; “P<0.05 vs minoxidil group.
Bl &4 HDPCs M #

Fig. 1 Proliferation activies of HDPCs in various groups

HWH VEGF KF8 8/ (P<<0.05), HGF #il
TGF-R1 KW MK (P<<0.05)., CHAaHGS 4
FIOK U5 i JR 41 40 i 3 P IGF-1 7K F He g 22 R 6 40
B (P>0.05), WE2,

2.3 &4 HDPCs ¥ VEGF.HGF.IGF-1,TGF-B1
#2 ALP mRNA & ik K F 5 X B4 W5,
CHAaHGS #H 41t th VEGF, HGF. IGF-1#1 ALP
mRNA KL KW (P<<0. 058 P<<0.01),
TGF-B1 mRNA FiEAKFI AL (P<0.01), 5
Kis R 4 %, CHAaHGS 41 40 g vf HGF #
TGF-B1 mRNA KB KW B (P<<0.05); 2
AU MH VEGF, IGF-1 #1 ALP mRNA & ik 7K %
b 2R TLG I E L (P>0.05), W3,

#2 £ZHAHDPCs LW H VEGF.HGF.IGF-1fl TGF-R1 K¥
Tab.2 Levels of VEGF,HGF, IGF-1, and TGF-B1 in cell supernatants of HDPCs in various groups

[n=3, x%s,0,/(ng- L]

Group VEGF HGF IGF-1 TGF-81
Control 8.71x0.53 43.24+4.35 5.084:0.46 119.40+4.49
Minoxidil 12.3940.54° 78.25+4.62"" 7.97+0.23" 103.15+5.55"
CHAaHGS 15.68+0.88"4 59.85+3.58 8.15+0.37" 86.1746.26"

"P<C0.05, “P<C0.01 vs control group; “P<C0.05 vs minoxidil group.

*3 KLHHDPCsH VEGF.HGF,IGF-1,TGF-B1 #1 ALP mRNA ik KF
Tab.3 Expression levels of VEGF, HGF, IGF-1, TGF-81,and ALP mRNA in HDPCs in various groups (n=3, Tts)

Group VEGF HGF IGF-1 TGF-31 ALP
Control 1.0040.00 1.00£0.00 1.00+0.00 1.0040.00 1.0040.00
Minoxidil 1.3340.04" 1.154+0.02" 1.0740.02 0.894£0.01" 1.16+0.08"
CHAaHGS 1.3640.05" 1.104+0.027" 1.144-0.03" 0.82+0.02"% 1.244-0.09"
"P<<0.05, "P<C0.01 vs control group; “P<<0.05 vs minoxidil group.
2.4 %4 HDPCs ¥ Wnt/f-catenin #E % 4 £ & & 1 2 3 M,
Aok KF 5 F R4l B, K M /R Al povenin - e G- 00
CHAaHGS#IHDPCs 1 g-catenin, DVL1, p-GSK-38 DVLI | S— : 000
il Wnt3a 8 (4 % KK F W8 TH#5 (P<<0. 058 P<< P-GSK-3P s W S .7 (0
0.01), GSK-3p & 11 % ik /K F 8] @ B¢ % (P< GSK-3p | —, 7 (00
Wnt3a S— ()

0.05). SoKkimsH /RA A, CHAaHGS 41 HDPCs
t p-GSK-3p 8 1 £ ik K F B JH s (P<<0.05),
B-catenin, DVLI1. GSK-3B fll Wnt3a % 4 % ik /K
I B AR, R gt R L (P>0.05),
W2 FF 4.
2.5 ZHMIAFFMEERLELAKERLELARAE
RIS, £ 4L/ UM B X R Ik 45 25 24 K L B0IR A
s 255 7K, CHAaHGS 20 A1 3% M R 4170 B

Lane 1: Control group; Lane 2: CHAaHGS group; Lane 3:
Minoxidil group.

B 2 £ 4 HDPCs ¥ B -catenin, DVLI1, p-GSK-38.
GSK-38 fl Wnt3a 25 32 3k By 3k &

Fig. 2 Electrophorgram of expressions of B-catenin,
DVL1, p-GSK-33, GSK-3B, and Wnt3a proteins in
HDPCs in various groups
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R4 FBHHDPCsH B-catenin . DVL1.GSK-3R.p-GSK-3p 1 Wnt3a & H R EKFE
Tab.4 Expression levels of B-catenin, DVL1, GSK-3B, p-GSK-38, and Wnt3a proteins in HDPCs in various groups

(n=3, x+5)
Group f-catenin DVL1 GSK-38 p-GSK-38 Wnt3a
Control 1.0040.00 1.0040.00 1.0040.00 1.004-0.00 1.0040.00
Minoxidil 1.32+0.03" 1.46+0.02° 0.5640.04" 1.58+0.04" 1.69+0.05
CHAaHGS 1.3940.02° 1.55+0.04 0.6740.05" 2.1040.03"" 1.77+0.06

'P<C0.05, "P<C0.01 ws control group; “P<0.05 vs minoxidil group.

J B DX R R B R T AR K BB A 14K, &
PN EX Y EAERKBEABLACENHEE
K R 21 K, CHAaHGS 24 K i H R 4H /)
R EX B R CHEAERTES, X BA/NLEER
AERKEA, WE 3, SXTIRA I, CHAaHGS 417
Kb R AN E X B R K EH RN (P<
0.05), BEFEMHE® M (P<<0.058 P<<0.01);
kg R4 AT, CHAaHGS /MU B IX B &
KEMEREE2ZS LG (P>0.05),
W5,

Minoxidil

Control CHAaHGS

7d

14d |

i

B3 SZHH0.7.14 021 K& U/ BE KT
Fig. 3 Photographs of dorsal skin of mice in various

groups on days 0, 7, 14, and 21

2.6 BRANEAFTHRMERABELEEHRS LEXT
et EEIE U EGH 7 KAS LD BT
XEZRATHE Je o, BB Mg RN SX K

x5 FUPRERRBXEHRBRKEMELTR
Tab.5 Hair lengths and weights in skin of dorsal depilated

areas of mice in various groups (n=6, x%5)
Group Hair length (//cm) Hair weight(m/mg)
Control 0.6940.03 13.04+0.72
Minoxidil 0.814+0.07" 16.36+0.81"
CHAaHGS 0.8140.02° 16.84+0.80"

"P<<0.05, "P<20.01 vs control group.

H I, CHAaHGS 2H Fl K i b /R 28 /) B &
Xk EEIE S MM mMEE. WE 4, 538
A Ib#, CHAaHGS 241/ RS #0066 X 57 Bk B 9 4%
HU BB (P<<0.01), B#EMBEU B (P<
0.05); Sk /R4, CHAaHGS 41/h R
TS B0 T X 1 Pk 6 8 K B 4 R B G I Ak, 22
SREGHFEE L (P>0.05), W#E6,

2.7 2B RAFHRMER KBk 4R ¥ VEGF,
HGF.IGF-14= TGF-B1 K+ SxIME4HLE, K
Wi R 41 CHAaHGS 4 /) BRUBE B X7 Bk 40 41

VEGF . HGF flIGF-1/K ¥ &7t & (P<<0.055%
P<<0.01), TGF-B17KF W & FEAL (P<<0.05 5
P<<0.01); S5k /R4A %, CHAaHGS 41 /)
BB R X Bk 21 21 b VEGF Hl TGF-B1 7K F W i TF
f (P<<0.05), HGF HlIGF-1 7K °F JC B & 25 1k,
ERTGITHE L (P>0.05), WET.

2.8 BUXTREHAMAKERLAETE X
CHAaHGS A ZIXE S HILRH 0. 4. SH 12
KA TR W8 . 5T R, S 4 5 R
8 Jil J5 CHAaHGS 4 5z ik # W & %= ¥ 0 & a />
(P<<0.058% P<<0.01), Jay ¥l AR A T & %% B2 To ] b
Tk, ZREGEIFTFE X (P>0.05); K124
&, CHAaHGS #H 32 i & i & 8o B W /> (P<<
0.01), JR#ERZEHBHEN (P<L0.05), #AKE
KEETHB AL, Z2RT5H¥E XL (P>0.05),
W28, XF 24 5238 W A AF O M #E AT 734, 45
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SR SXTRAE, CHAaHGS 4328 & i fij 12 ZELW B, 2R L% FEX (P>0.05).
S5, &k B 22 0 W > (P<<0.05), RER 229, e fid, CHAaHGS 42 #% T4 fif
ERBEZMEIBIM (P<<0.05), #ikE K% TSk B R LS

A':Control group; B:CHAaHGS group; C: Minoxidil group.
B4 HH/DREIMBEXBERARESRIA(HE, X 100)
Fig. 4 Morphology of skin tissue of dorsal depilated areas of mice in various groups (HE, X< 100)

®6 44N RIS R SRR AR SRS . W £ AT AN . e R KA
Tab. 6 Numbers and spacing of hair follicles of dorsal TR R BRI AR SHAER. W
depilated areas of mice in various groups (n=3, x+s) W, BB LIDPCs 38 5 0E Pk 248 UE B 5 28 K 1A AL

) H O SH

Group Hair follicle count  Hair follicle spacing (//pm) WM& o ARG HDPCs IR Shgi B A Y ) 3R 3+
Control 38.0046.34 61.04+£7.68 f?éﬁ’ﬁj’iﬁj‘é’j CHAaHGS E‘J’f}@%j}iﬁiﬁ’ﬁzmﬁ/ﬂ;ﬁf
Minoxidil 63.00+7.34" 40.84+7.62" ES 7/{ rt: ‘IK *H?é’fn 731_% E],J %ﬁ ﬂﬂ , ﬁg’;gﬁéﬁ%ﬁ[ﬁi
CHAaHGS 69.00+6.28" 43.09+8.91°

CHAGHGS i W] 54 £ HDPCs B3 1

A S2H % F BY CHAaHGS 3 & 1 £ f i 45 vh 3
o 25, FUATHCRN A I 2 R B % L
3 W ® H R | M F A R A I TR

e AR 2 003 U . FUR BRI AIRG SR, Mk R AR A, WK
UM e, SRR RIN UDPCs HAEE 5%, A S T S G e B AL
FRERAME R SIS . HDPCs 6K WA &35, S ® . WA % . 2l % 5

'P<<0.05, "P<<0.01 ws control group.

7T FHPBRERPREXEKRAL F VEGF . HGFIGF-1f TGF-1KF
Tab.7 Levels of VEGF, HGF, IGF-1, and TGF-B1 in skin tissue of dorsal depilated areas of mice in various groups

(n=3, x+s)
Group VEGF [p,/(ng-L 1] HGF [p,/(ng* L7 1)] IGF-1 [p,/(pg L 1)] TGF-p1 [,/ (ng- L]
Control 53.53+4.32 152.104+4.35 27.4442.43 250.13+£18.49
Minoxidil 72.29+4.35" 224.82410.47" 38.4642.16" 187.34+12.03"
CHAaHGS 83.3845.61"* 219.51410.58" 40.69+3.33" 205.0945.62""
"P<C0.05, " P<C0.01 s control group; “P<C0.05 vs minoxidil group.
%8 CHAaHGSHZREBRBENL ZEE

Tab.8 Numbers of hair loss and hair densities of subjects in CHAaHGS group (n=30, x+5)
Group Hair loss count Local hair density(cm ™ *) Overall hair density(cm™?)
0 week 38.00+28.73 125.00420.43 3.00+0.72
4 weeks 31.00+24.59 127.804+18.03 3.00£0.74
8 weeks 27.004+18.03" 128.004+19.73 3.00£0.72
12 weeks 23.00+14.80" 131.00+19.25 3.0040.71

"P<C0.05,"P<C0.01 vs 0 week.
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Tab.9 Differences of hair loss counts and hair densities of subjects in two groups after experiment (7=30, x=s)

Hair loss count

Local hair density(cm ™ *)

Overall hair density(cm ™ *)

Group

(week) 4 8 12 8 12 4 8 12
Control —6.00£17.06 —6.00£15.76 —6.00+14.28 1.204+-9.48 —1.20£8.56 2.404+7.99 0.0040.66 0.000.18 0.004-0.24
CHAaHGS  —8.00+18.61 —12.00+27.20 —15.00+£26.00" 2.70+12.63  3.00+11.86 6.004+12.50" 0.00+£0.13 3.00+0.72 0.00+0.28

"P<<0. 05 ws control group.

At R E 2L S SN . BB MR 2
SRR AR, Wkgs R, Mg RN L . vEEE I
PRI HA A Ry . B AR O B A . B
TR A, 1 0 ] 010G PR it g | A R AT P R B R
JEH T B gE Y R s T B R R
HDPCs X H: 23 i 119 22 Fob 41 it K7 K SF- 1) 8 47 1o 7
H5EEERE TR RIREAEBAERR .
WF5E ) WoR . HGF., IGF-1 Ml VEGF % 44 Jf1 [
T K P AR A 0] 52 e A A1 By 5% (1 HDPCs 1 6 fg
JEONG % " W5 s . TGF-l1 A T K&k
KA R, KT & w0 HDPCs A4 Ko A B
R B R CHAaHGS 4h# 5, HDPCs bk
' VEGF . HGF flIGF-1/KFF+ &, TGF-B1KF
FEAK, HDPCs " VEGF . HGF fil IGF-1 mRNA %
KAKTFTHE . TGF-B1 mRNA 3k K F AL, #R
CHAaHGS A[#5 HDPCs ' VEGF . HGF fl1IGF-1
GrUb, DT v 20 O3 5 e 7, 38 HDPCs £t
W ERAL . ALP 2 HDPCs 4 Fhrkt, 5§
HifS BRA MR H M E, HIERIK KTV L0
ERAEK AW &A™ ARBEE SR ER:
CHAaHGS #4315 , HDPCs ' ALP mRNA % ik 7k
ETb ., #28 CHAaHGS A5 i Fi# ALP mRNA
K-, HEER HDPCs i S B4 4 g

Wntf5 Sl B E N HEERETMERAERKN
FEAS S M, HAEHDPCs h S A B T B 4%
BagE K oAk, NI I 3 B & T8 0 AR K B Y
B-catenin i& Wntill B {5 514 S 193 s 7F %, DVL1
D) AT 3 o 0 GSK-3B & HIE L E &9, FHT
B-catenin £ M [ % , ¥ M #4355 Wnt/B-catenin {5 5
£S5, AW SR BoR . CHAaHGS 4 # 5 ,
HDPCs ' B-catenin, DVL1. p-GSK-33 1 Wnt3a
FEHRBKFETIE, GSK-3pE £ kK FRHEIK,
£ 78 CHAaHGS 7] g i i I+ # Wnt/B-catenin {5 5
il % H B-catenin, DVL1, p-GSK-38 Al Wnt3a %
s, TR E AGRA D GSK-333KiE, 5w Wnt/
B-catenin {5 = i [ M, DA 42 3F B 8 14 5 RN 43 Ak

R

BRI MEAKFE A, C57BL/6 /N B
JOR B0 €5, 75 Ak AT i L e ik B A KRB B . AR K
W R SR, GRATI R R SR, ORI IR 2
M T AR R Bon . CHAaHGS 41/
RN TR v/ N e BT S SN 28 N
P CHAaHGS 7] il /) BB 2 £ 117 i A B & 8] 40
AR HE 345 58 o8 CHAaHGS 41/ )75
Jid B IX R kB 2 A 0 S . B gR Y BOR
TR RKEAMZZAHFHE, #lHGE 255
SR B ML VEGF & B4 4k K £ 4 5
FEIMLAE° AR R B A T, A R B R E SRR
IGF-1 76 KW B # HDPCs | ik, il £
B EMEEAERK; TGF-RINMAFRIESERERK
Wi R, RFEEERBE . ARG RE
/N : CHAaHGS 435, /N B HRM B IX B2 Bk 21 41
H1 VEGF ., HGF fl IGF-1 £3A/KFETHE, TGF-p1
TR ACE AR, #2785 CHAaHGS fig i #2/N Bl B % 4=
KB R 5k, HAEFIALE TR b/ B ik 41
41 VEGF ., HGF Ml IGF-1 %3k, {23 B4 Mm%
Bk, UCERERESRALN, #EW AR ERAERKD)
%, AR AR TGF-B1 36 1k o 4iE 28 T 48 iF AR 1719
R

ANERBE B AL )y T B T A R AR AR
PEA KA COESE, XTI iR & 25 WiR 97 A
BRI A PE R OCHE SRk & W AE /D BRUBE
PP RCHD R BE A BRI R ALY . O BG
IE CHAaHGS iyl IR E , A BIE ST TF e A A& Ty 20
K, PR & CHAaHGS 3 vk & 7K 7 b By
Jei ) B8 2 30k R Jm 35 B A B R B A O A A
TEMN CHAaHGS (1) b7 i D 84 o A< BF 5% 45 1 o -
CHAaHGS 21 32 1803 JC Bz Jok 21 i ok ek Sk Jg o o 5
AR, H A 12 8 5 H O & g s B
R R W G N, R CHAaHGS B AR
W, WAL TR, 8 CHAaHGS BAT R
b 1 T 3 g IS .
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ZE Rk, CHAaHGS X8 & 4 K B A ok fE
L HALH T 8 5 H B HDPCs #3876 1 . 5%
VEGF . HGF Fl IGF-1 43 W & # % Wnt/B-catenin
155 30 B A O o ASBIF 5 45 2R Ry i i B R ek o 4 it
TUESE , RO AR PR A K ik — 25 K0T HDPCs 73 il
1) Z2 i 4 i PR - 22 180 A DR IRD A R, A e e B e e At
P& AR A

P 55 R AR
JIR A A 5 7 R A7 4 o
EE T A

RGNS AT BT TR T . B R &
T SCRE XA RN B R AL S 5 B0 o3 T B SOk L
PISLAR LB S 510 Sl T g k.
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