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Effect of ethanol extract from Achyranthis Radix on hair growth
Mi—Ja Leel#, Moon—Yeol Choiz, Yoo Jin KimZ, Mi Ryeo KimZ*, Wang Keun Yoo®*

1 : Department of Public Health Graduate School, Daegu Haany University, Gyeongsan, Gyeongbuk, Korea
2 : Department of Herbal Pharmacology, Daegu Haany University, Daegu, Korea
3 . Department of Health Science, Daegu Haany University, Gyeongsan, Gyeongbuk, Korea

ABSTRACT

Objective : As more and more people are interested in appearance in modern society, the increasing number of hair
loss population can have an important impact on psychological and social problems such as depression and inappropriate
interpersonal symptoms, Therefore, much research is being done on treatments for alopecia using herbal extracts with
relatively few side effects, This study was investigated about the effect of Achyranthis Radix (AR) extract with ethanol
solvent on hair growth,

Methods : We determined the promoting efficacy of AR—ethanol extract compared with minoxidil (MNXD) on the growth
of human hair dermal papilla cells (HDPCs). Cell viability was measured by MTT assay and cell proliferation was
confirmed by cell cycle analysis from flow cytometry in HDPCs, Also, we monitored the safe concentration range through
MTT assay. And protein expression of hair growth—related genes (insulin—like growth factor 1 (IGF—1), Wnt3a, Protein
kinase B (Akt), Extracellular signal-regulated kinase (Erk)) was monitored by western blot,

Results : On cell cycle analysis, the G2/M phase was higher than that of the DW group in AR ethanol extract group
at 0,05 and 0.1 mg/m¢. All protein expression levels of HDPCs were increased in AR ethanol extract groups and the
MNXD group, compared to the DW group, respectively,

Conclusion : As mentioned above, AR extract increased cell proliferation and the protein expression of IGF—1, Wnt3a,
Akt, Erk in HDPCs, These results suggest that AR ethanol extract has promoted hair growth and it might be potential
hair growth supplement,
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AL yeElu, 5a¢—reductaseol 2|3} testosterone®] DHT
2 AgEo g2E U8 4= 7] Q& Se—reductase”}
Boet A gmFo] g S QoY Gy g (=
AR AlgEE AFLELAQ finasteridex= 5e—reductase
TS JAIst] testosteroneo] DHTE MeE = 2 oo}
grz A2A 2 AHgEr e Ens six e gro] Ay
& AQAAZIAT, 717 Egsfof aatg £ 4= vk, v
717t B8 A A9 AL 71Fot &4 HAEY B 475
oo} e ®zrg o zagtt'® FDA (Food and Drug
Adiministration, USA)o|A F¢L ¥ gH IEA =
finasteride®} minoxidil (MNXD)©] =8|, MNXDE 2yo]
447 (anagen phase)& AFAIA BLE FXA)7|™, vascular
endothelial growth factor (VEGF)9] &8 F=35lo 3t
Y BT T ES 4T A EBI, HEIAEZ,
BN OAZ SH3E FATS AT AJA 28 A7 Al
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B Ao AEEH Z{EAEZ(Human hair dermal
papilla cells (HDPCs)®= CEFO (Cell Enginnering For
Origin, Seoul, Korea)ol|A £ ¥FFom 1% penicillin
(Hyclone, Logan, Utah, USA)Q} 10% fetal bovine serum
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o}, Microscope & AH&st] A|ZE glstglon 29 nick
iR & ZotEqlnt,

2) M MEE 2N

MTT assayS £ AFEL 2435921, HDPCsS 96
well plated] 4—5x 10* cell/wello] EA] 200 W ¥ E= 5}
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(DMSO, Sigma, st. Louis, MO, USA) 200 w2 75t &
AET ZFA|AH ELISA plate reader (Thermo Fisher
Scientific Inc, USA)E o|&3te] &% 570 nm=E ODFS
S

3) Cell cycle 24

DMEM low glucose®] 10% FBS2} 1% penicilling 3713t
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12A1ZF 4ToflA Whg ARt e F2 F, 1X PBSTZ 10&
ZF 33] AlAg F 22 antibody 3|4ste] AL2oA 1AIZF ¥H-§-
AR}, ¥Rl B¢ H 1x PBSTE 1083t 33 A5ty
Z A2 ECL substrate (GE healthcare, Buchinghamshire,
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0.13%9] MxZ BE&E Z4h $& F2E ALS 2E
EEoA AE FEE 100% oA Ho] EAo] YehtA] ¢
gkem, 0.005, 0.01 @ 0,05 mg/m¢ & A2 FEoA =
o Blsf Al FELo] FoJH ez Frskt (Fig, 1),

0.001 mg/ml
2 0.005 mg/ml
= 0.01 mg/ml
H0.05 mg/ml
0.1 mg/ml

Cell Viability (%o of control)
g

MNXD AR
Fig. 1. Effect of AR on cell viability in HDPCs
Data are mean=*S.E. Significant differences between DW VS AR
are indicated ; “0¢0.05, *p(0.001, **p¢0.0000. (n=3) Also, MNXD
VS AR are indicated ; *p¢0.05, p<0.001, " p<0.0000. (n=3) DW ;
Distilled water, MNXD ; 10 uM Minoxidil, AR ; AR 50% ethanol
extract—treated group.

2. Cell cycle 4

& FEE2 A3 T cell cytometryE Z3) cell cycle
B3 A7}, S phaseolA] FHHYZRZF 10 uM MNXDZ|
ST%2 &2AEJY E3F, &4 F5E2 0.025, 005 ¢
1 mg/m2 HstES o 2z 7.13, 14.2 E 15 15%2
FEo] & At FYNREL H2H(5.43%)0l vl
7kt AL gRlstgth wEbA, &9 s EFo] S
o] B3 DNAE #&4dste 7|2 S phaseE F7H171H
ot 4~ d%lth. G2 phase= £9¥ #4]7], M phase=
Alzd Edo] dojut= AIZIZA, G2/M7]°llA
0L AYe 742 4.26, 6.59 X 6.13%2 A
=22 3.06%, FEHELS 5.67%2 SHHU.
o] A2 Hof & AHIFEL il v S ¥ G2/M
phase& Z7H4 ]Mu S 4 5 Ut B3], ¥zl vE
¢ &o] MErFoA G2/M phaseE ZF7H7]= ALZE 1}
Bttt (Fig. 2).
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Fig. 2. Effect of AR on cell cycle progression in HDPCs
DW ; Distilled water, MNXD ; 10 uM Minoxidil, AR ; AR 50% ethanol
extract—treated aroupo.
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Fig. 3. Effect of AR on protein expressions in HDPCs
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Data are mean=+S.E. Significant differences between DW VS AR are indicated ; “p¢0.05, *p¢0.001, **p¢0.0000 (n=3). Aiso, MNXD VS AR
are indicated ; p{0.05, p{0.001, p<0.0000 (n=3). DW ; Distilled water, MNXD ; 10 uM Minoxidil, AR ; AR 50% ethanol extract—treated

group.
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Qo= fibroblast growth factor (FGF)®} keratinocyte
growth factor (KGF) 5] 9% 1 = [GF-1& B9%
Az2HE Eu|Eo] 494 Az F4& EHst, By
z2Z 9] Zolg @A FrHAIFHLE BHgtE 2Ast=
83 AR F shuolth? ZZole mGA| L2 A
oA Alzolsd £3to] F83% 98 vt g=A ot
AETH g 9 IGF-12 AlZ | 54 receptoret
235ty 4487t Holok dkm, type—1 IGF receptor
(IGF-1R) 2 IGF "i7 A% HAgaAoAx EAfst= FUT
receptoro|tt, |23t A= AA S| Ao st
A5 22 (GH, growth hormone)®] YEH|sHQl H&S
uj7fste, S AT MA(BPs; specific binding proteins)T}
Z2gsHA "t AlZ BH9 receptoret TH = BPst &
7o a0 FAEY TGFY MEay& 243t =4
Yol A IGF-1& mesenchymal type cellolA AT,
IGF—1R¥} Z3gkgte & 27| (autocrine) 2}t 28] (paracrine)
715 YEeErdL, o] A receptor tyrosine kinase
RTK)E 43 A)7|H, AdEsES SUAA A=x B35
ZAANAF . AZ F2e 228F0T EHA cell cycle &
Wz 2= skl eyclin D12 Wnt/B—catenin Al 4E A2 9]
target gene & sluto|n, Wnt/f—catenin ASAE HAZ2 =
glycogen synthase kinase—38 (GSK38), protein kinase
A (PKA) ¥ Akt 59 Z-gof s &4gsteo] mibgdat,
stem cell 24 ¥ NZZF4] 59 Ao F2% 4TE st
G A YT, oo gmel Fmol BAW AAIAEY] o
W HAES S A%, IGF-19 A% $< 0.1 mg/md



Ao E FNRTY 1.24 + 0.039 w8 2.25 +
0.152 f93doz F7tstgtt (Fig.3a). p—Akt ¥ Akt
22 3% JAAES] o Hd == 29 0.73 £ 0.07¢]
H3] & A7 =2 22 1.09 + 0.13, 1.18 + 0.06
2 1,19 + 0.1622 goxgoz =73t AL syt
(Fig.3b). p—Erk/Erk®} Wnt3a @2 T == R
Hjg] & FE2E AEdo] FFoez —7}6} o WT‘H
273 FARE =215 Ueh ick(Fig. 3c,3d). Zr=utat 2

A2 S AFE A Erk, Akt ¢lAkSH 9 Wnt3 A& Jl
Azel 2] o AE 34 QLTS Fo) mdo 4
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ﬂﬁl

o5

GESAY 44715 FANHE AL B bt

QAT wEka, 94 2EES AuA A2 F4L £
st By 229 Zolg F7HE 4= Q& AR A7tE,
R, stem cell®] 23 D ME F4) T2 Ao Fast
Ad%s oA gr X8 U dife] =&o] Hie HALA

2 289 5 982 AASHE vl

2 AR = &9 degE FEE0] B A=
VS WHsh b 2 AES AT
1. BfF AZA cell cycles 583 23, S H G2/M
phase7} 2] H|3] BE £& oEE FE= A
ToA FoHAl FtetR e, AEEdoAs FE
Zto] W3 folsHA F7lst At
2. BHFEAZA IGF-1 Ty IaS 4% 23, $&
e FEE9 Aek: Aol FEdzZl =
FoJ8tA F7HAIH T
3. HFFAEZ A p—Erk, Erk ¥ Wnt3a®] Trajd Id
< AT 2, £ gL FEE Aol dzxL
Hlsl foJstA Frtstden, FedzLH v F
7Fe vrEb itk
9] AR Hol & FE2EL BHY A7 Y o] =0
He ddaza F24go] A1 kA e 2 oY 3
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