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ABSTRACT

Objectives . Puerariae Radix extracts are a rich source of isoflavones that affect the activity of hepatic antioxidant
enzymes, However, the effect of these extracts on hair growth in human dermal papilla (DP) cells is unknown, The
purpose of this study is to compare the effects between juice and water extracts of Puerariae Radix on the mRNA
expression levels of hair growth—related genes in dermal papilla (DP) cells.

Methods : The antioxidant activity of juice and water extracts of Puerariae Radix was analyzed using an ABTS assay.
The cytotoxicity was analyzed using the MTS assay in DP cells, mRNA expression levels of hair growth—related
genes in dermal papilla (DP) cells were analyzed using quantitative RT—PCR analysis.

Results :© Juice and water extracts of Puerariae Radix showed strong antioxidant activity, The cytotoxicity was confirmed
to be higher in the juice extract than the water extract, using the MTS assay on DP cells, The mRNA expression levels
of CTNNB1, FGF7, and BMP6 were significantly increased after treatment with water extract, whereas the juice
extract did not affect the expression of hair growth—related genes,

Conclusions : Our study provides evidence that water extract of Puerariae Radix is effective at inducing hair growth,
by promoting the mRNA expression levels of hair growth—related genes, Also in the future, studies should be conducted

to investigate the effects of Puerariae radix extracts on the various hair growth mechanisms of dermal papilla cells,
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Kit (Molecular probes, USA), M—MLV reverse transcriptase
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(Invitrogen, USA), AriaMx (Agilent, USA), rotary vacuum

juice extractor (Hurom, Korea),

evaporator (Eyela, Japan), ultrasonic cleaner (Branson,
USA) Solct

2, 4y

1) B8R 25 ®M=E
B SIS 100 02 FYE 29T ¥, T2 4T
¥ A=S
rotary vacuum evaporators 0]—9- =
FEAS SAARIE olgste] Az BAL AU,

= b
2 FEEL9.25 g2 2 SAHHNCH, &2 18.5%

5274
=5

3R off

2) BIR g+F5E M=x

B JAE 50 gL 2 5T ST F, FFF2714 1%
FF5 2,000 meF A oot o] H= AFHLRE
FH 2 AR 5 7HER FH, FE2HE filter paperol A Y
sto] o7& AZSE & rotary vacuum evaporators o8
’3]'01 FENE 4o, o] w5AE FAURIIE o&5tH
TS Azttt $2Ux FE2E2 5.4 g22 &
&2 10.8%% Tt

3) M= |:||'|°F
ot YEFE Ao Ao, Dulbeceo's modified
Eagle mediumeo] 10% (v/v) fetal bovine serumi} 1%
antibiotic antimycotice A7}sle] BFE A|E vjFHel 3
7C. 5% CO2 oA wigstAaL AhujdS 2~3Uof 7

HY sttt



BiEY 25 2 94 20 2 BeE A=Y

4) ABTS 2iC|Z AHs =X

2,2'—azino—bis—3—ethylbenzothiazoline—6—sulphonic
acid (ABTS) assayE ©]&3te] FAitst a5S S4sHst
AleoA 2L AElE potassium persulfate 2.4 mMI}F
ABTS 7 mME 1:12 Z33F & 24 A|ZF HFSA]A free
radical AE]e] ABTSE W=3Ith. Free radical AE|9
ABTSE 72 343519 650 nme SF=7}F 0.7 FL0]

ABTS radical scavenging activity (%)

29k 47 3 mRNA Hd ] n| 2 9

H=% 3}4th. ABTS working solution 80 wl$} sample
20 WE 96 well plate?] zt wello] goi& H, 4 27 ¢4
o| Al BF-2-A|7]L microplate readerZ 650 nmolA 29 &%
=2 Z3shdrh H4gS olgstd ARy P4 G5S
NRE AYeA] e 2 el W e i) Ao] ma}
AL} -2 AT

=2
=

- 1= ASample_ASample blank

<100
ABlank

Ho] 492 nmo &F == microplate reader (Molecular

BE 2282 285% NXEo HYPL o NE 4L Y Devices EMax Plus, USA)E ¢|&3}4 ix%s].%{\:]- 3=
ol 2EEO FHAEI AY =5 I Hoﬂ MTS Z%HE o] 85t ARE gt AZ YE&ES AEE A
assayS AsAT. 24T HEZE 96 well plateo] 10,000 23] P2 22T Bladte] HELRZ AAete Az 54
ceus/wen ® Bz=3l3 24 A7F vlFstETh, 2 wello] A= HAEE gotR ket

E ez XY F 36 AIZF ¢ uiokst 5, MTS A|oF2

3 NZHA M Ed e - A 8AA TG E)
Y =z 8 = =
AEAEE (%) = SRR A0

6) quantitative RT—PCR (gRT—PCR)

6 well culture disho]] Z-3% HJZZ 3 x 10° cells/well &
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T2 AYsta 36 Azt WSt ATt 1 v E A A
PBSEZ A|H3t ¥ Direct—zol " RNA MiniPrep Kit (Zymo
Research, USA)E ©]&3}o] RNAE &3t & The Qubit
2.0 FluorometerE ©]-83lo AFsIATE, RNA 1 ugoll DEPC—
treated waterg ©]-83l9 F HuE 8 W=E 27313 Random
Hexamer (100 pmol/u0) 1 wf, dNTP mix (10 mM) 1 WS

H7¥sto] 5 E7F 65ColA REGAIFTE I & g3 AR
t}2o] 5X M—MLV RT reaction buffer 4 w0, DEPC—treated
water 4 wl, RNase inhibitor 1 w¢, M—MLV reverse
transcriptase 1 WS 21 10 71 A2 Hl7} 50Tl A
IAZE ¥HEA1A cDNAE 43t SR/R42 1/62 34AIA
Aol AHgsAT. 1 th AriaMxE ©]-&3)4 gRT-PCR&
o 25T Az =l A% £ B¥ /fAAR] FGEY,
FGF10, CTNNB1, BMP6, FasR9] mRNA & W3S %ot
Hkal, p-actin® 2 A3} gh& QST

Table 1. Primer sequences

Gene Primer sequence (5’ to 3°) Product size (bp) Annealing temp, (C)
F CTG CCA CTG TCC TGA TTT CC 146 58
FGF7
R TGA TTA CAT GGA AGG AGG GG
F CCC CTT CTT GTT CAT GGC TA 139 58
FGF10
R TGA GAA GAA CGG GAA GGT CA
F ATT GTC CAC GCT GGA TTT TC 142 58
CTNNB1
R AGG TCT GAG GAG CAG CTT CA
F CAG TCC TTG TAG ATG CGG AA 141 58
BMP6
R CAT GAG CTT TGT GAA CCT GG
F TTC TGC CAT AAG CCC TGT CC 175 58
FasR
R CCA CTT CTA AGC CAT GTC CTT C
F TCA CCC ACA CTG TGC CCA TCT ACG A 295 58
B—actin
R CAG CGG AAC CGC TCA TTG CCA ATG G
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Fig 1. Anti—oxidant activities of the Puerariae Radix extracts. ABTS
radical scavenging activity of resveratrol and pueraria radix extracts.
n=3 (biological replicates)., Average +S.E.M.
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Fig 2. The Cytotoxicity of the Puerariae Radix extracts on DP cells.
DP cells were treated with juice or water extract of Puerariae Radix
for 36 h. Cell viability was measured by MTS assay and expressed
in percentage. n=3 (biological replicates and cell cultures),
Average+S.EM. **p ( 0.01 versus Puerariae Radix extracts group.
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Fig 3. Regulation of FGF7, FGF10, f—catenin, BMP6, and FasR mRNA expression by treatment of Puerariae Radix extracts. (A) DP cells
were treated with 0.25 mg/ml Puerariae Radix extracts for 36 h. (B) DP cells were treated with 1 mg/md Puerariae Radix extracts for 36 h. The
mRNA expression levels were measured by gRT—PCR. Data was normalized by S—actin mRNA expression level. n=4 (biological replicates
and cell cultures), Average+S.E.M. *p { 0.01, ***p { 0.005 versus control.
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