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Free radicals are known to inhibit hair vitality by damaging the cell membranes of the hair follicles.
The purpose of this study was to determine the antioxidant activities and the capacity for hair loss
prevention of extracts from Platycodon grandiflorum. We prepared butanol (BF) and water (WF) frac-
tions from P. grandiflorum. DPPH and ABTS radical scavenging activities were measured to investigate
the antioxidant activities of the fractions. Both fractions exhibited dose-dependent antioxidant activities
for DPPH radical production, and BF and WF almost completely suppressed ABTS radical production
when supplied at 10 and 100 mg/ml, respectively. We confirmed a skin regeneration effect by treating
human HaCaT skin cells with a range of BF and WF concentrations for 24 and 48 hr. The extract treat-
ments accelerated cell proliferation. We also assayed the capacity of BF and WF to suppress in-
flammation using RAW264.7 cells. BF dose-dependently suppressed nitrous oxide (NO) production.
Treatment of human hair follicle dermal papilla cells (HFDPC) with BF and WF promoted cell pro-
liferation after 24, 48, and 72 hr of treatment when supplied at 10, 50, 100, and 200 ug/ml. Taken
together, these results confirm the possibility of using BF and WF extracts from P. grandiflorum in for-

mulating hair loss prevention products.
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2% ABTS Bt # AAFS SA3ALY, GRgTE
HE FH67] Y8l AZFEI A EQ] HaCaT cellE o] &3}
BN G55, RAW264.7 cellS o] &3t 9= 8% &,
BH5F AEQ HAFPC cell o] 43t ERFAHE F4 3
S 474 ZHRgY. Ao g gro AHAH
DHTAA o ¢t Ze Ao &FEE9] 855 #E3)

lI

EYFdollA 201834 3

11]7']5} o ZA Ze} 407
T 4712 ZotM =5A £ % ]5—'3}051’%. _-_F/} A 2
T 108 39 70% o © 2 (Daejung Chem., Siheung-si,
Gyeonggi-do, Korea)& H7}ate] 35T, 48417k &<t alntate
28] &390, o] FEE FREXE, dEoMEHIE,
g& o2 HrtetdA S old me} Fol e A
ojgste] EAZUIZ 7 S £ < At & 4
Pol AHEHE FEE EIZBHH 2L EWHY 78 &
7} 15%, 133% %o, ddsEete] SE AAL +
of =of A3t

m[o

d

DPPH radical 27

DPPH assay Yoshida [20]0] AH-&-& o wet 4
3T 96 well plated] A& 50 pl¥ B3 & 25 il &L,
75 uL DPPH (0.5mM 1,1-diphenyl-2-picrylhydrazyl/ethanol
; Sigma-Aldrich, St. Louis, MO, USA) € 94-& #7}8th 25C,
30827+ ¥H8-A17] T2 517 nmoll A microplate reader (Molec-
ular Devices, VersaMax ELISA Microplate Reader, USA)=
FEEE AU 2w g guZd 245 LS
Z Y.

DPPH gttjzt  (IAEHA7IA Y FFE) 100
2A%(%) Nx2T 4=

ABTS radical £7]%

ABTS assay Re [14]9] #H& HEsto SH3 %
%, 7 mM ABTS (Sigma-Aldrich, St. Louis, MO, USA) 5 mlo}
140 mM potassium persulfate 88 ulE 412 § 420l A 164
& Addte] ABTS Fol & A AT 16/\]7J % 414
nmel A FF%= Fte] 157} §=% PBS (USB Corporation,
Cleveland, OH, USA)i 51“ sHalTh 221" 3489 190 ul
S AS 10 uE EFF F AdLoA 583 HHEAIZ o 734
nmell A FFEE FAsAT dzLdd g Sz 27%
< WEEE Yehidlg.

ABTS 2t Z 275 (%)=
(EHZ—?L A A EHIIA Y %%E)
Nx2T 4=

x100

MEZSM E7}

FA o g SA4H7HE k7] Ha Azt BaAE
9] HaCaT cell (ATCC-Manassas, VA, USA)% 10% Fetal
Bovine Serum (FBS, Lonza, Valais, Switzerland)7} &%
DMEM LOW-glucose (GE healthcare, Cichago, IL, USA) H
Az W,

HaCaT cell& 96 well platecl] 2x10° cells/well £ &33}0]
37C, €% 95%, 5% CO; W71l A 2447 53 wj st St
FBS7} Qi HjAl ol =ebA] e FE&< 1, 10, 50, 100,
200 pg/ml == A7F WA o AZE 3¢ F< v Fatsd
o AE HELE $437] 98 Cell Counting Kit-8 (CCK-8,
Dojindo Mol. Tech., Rockville, MD, USA)E ©] &34 490 nm
AA FREE SAsAT. A2 AYETE ARS Adst
A GS dzad dd AE ATy FEEE EASAT

NO MA RS =X
Ao A8 RAW264.7 cell A 323 (KCLB,
Seoul, Korea)oll A %o}, 10 cm plate (SPL, Pocheon-si,
Gyeonggi-do, Korea)ell 10% FBSE & -¢ DMEP Hj A (GE
heathcare, Cichago, IL, USA)& 37T, 5 95%, 5% CO, Wl &
710l A v eFstsith. 80% AlEAo] dojuUw phospated-
buffered saline-EDTA (PBS-EDTA)Z A 23 & EZA A g
sto] Athal et on wjA = 484 7tvtet wsto] A EE
Hj oF st ot
RAW264.7 cell& 96well plateo] £33 3 A7} 80%4
Z3tH 1 pg/ml lipopolysaccharide (LPS, Sigma-Aldrich,
MO, USA)9 371 1, 10, 50, 100, 200 pg/ml 5 =2 2443t
A stATh 244 & A E w50 plg 96well plated]
AF kL 7)o 50 ul GriessAl (1% sulfanilamide + 0.1%
naphthylethylene-diamine dihydrochloride / 2.5% phosphate)
< A7kete] 158 F% A4 ¥HEAZ F 540nmell A F3F
EE ZAsAH.

2R M0l ot MESH B}

B A 221 HDFPC cell (CEFO-Jongro, Seoul, Korea)=
10% FBS7} 32 folicel dermal papilla cell growth medium
(CEFO-Jongro, Seoul, Korea)Z Hl &3} % th. 1x10* cells/well
FEE 96 well plated] &3} 24412 Wk %, 1, 10, 50,
100, 200 pg/ml FEE 24AZF Attt A2 JEES
MTS assay (Promega, Madison, WI, USA)E Z %3} 4i .

SHEN

ey |

A Ao 3t A EM L student’s t-testH & AR
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s7hs PR%E} ‘:E}Zl T %Qgﬂr £ 2359 DPPH 2t
Z 7% 9 ICo#kel 247 16.2 mg/mlét 121.8 mg/mlE
Ebyron], ABTS 22 4£7% 9 ICo#ke 22 49 mg/mls
398 mg/mlo.2 HEe B3 Eo] gitsigo] vl =L A
o & YEbgth(Fig. 1).

FE §Fol £ meAE o] we ATEAA 1

120 - ODPPH radical scavenging activity (%) - BF
S ABTS radiaal scavenging activity (3¢) - BF
z 100 =
= W ;
= 80 §
§ 60 §
\
% 40 §
3 \E
Za \[
\
\[-
0 A

Sample Concentration (mg/ml)
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*
120 1 T
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HaCaT Cell Prolifration (%)
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Fgikst g S gt =R Mgs F559 DPPH
gz 274%3 ABTS a}qg A2A%0l 247t 10 mg/mlF
5mg/ml % o] FellA 52 F4E YedtE A7} o
2. E2FA 9 By wal ol 4}, o} A& o] &l F&
3 o e&-& FZ 5|4 DPPH 2t 23} ABTS ght)z Aﬂ 5
o BF =X &4 S 1%4[19] 2 ATAAE

7HA bR 28 £ P s FAsGon o F %ﬂi
g5 BA 7bsAds gsta

m

2K 22IE9| IFME SA0 0jxl= g

B Aol A A3 7R A £ HaCaT cellS 41 A
TEAA 2 A AT Bol AHEHo 2 AEeh. F,
Alka 5(2017) HaCaT cell®l| naringenin? hesperetin #| 2}
A Ed ARAE 2RO R0 Y 2H[1], Junlatat 5
(2014)& 712 U5 (carhamus tinctorius floret)e] =A%
o mAE 9&S 980 HaCaT cellS ] &3 TH4].
uetA, & dFdMe EekA 2] JRAZE AN &
& WEs7] 918 HaCaT celloﬂ =4S YA 4e 5=
9](0.05, 001, 0.1, 1 pg/ml)E 22293 , BF 9 WF &
24473} 4813t A 2] Stal A % | &S BE3AtHFig. 2).
2477+ BESF WF A2] A 22F 3 31%(1 ug/ml)S+ 18%(1

@ DPPH radical scavenging activity (9¢) - WF
B ABTS radial scavenging activity (3¢) - WF

Fig. 1. The antioxidant activity of P. grandiflorum
fractions. BF is buthanol fraction and WF

is water fraction. " is p<0.05 compared to
control.

BWF-48hr

Fig. 2. Cell proliferation of HaCaT cell line by
treatment of BF or WF for 24 hr and 48
hr. BF is buthanol fraction and WF is wa-
ter fraction. ~ is p<0.05 compared to

1 control.
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ng/mhE AEZFAS FAAAT
2K 2229 NOMAMo| 0jxl= e

FEO 2R 27)de Fyo 227t Sk 9F &7

A7 miel JbsolAn B g gonA gt 19

o ASHE2 AYukg 9] st 2, PGE, COX-2 (cylooxyge-

nase-2), NO 53 22 @589 JdAEY =71 F718HH
917], @¥4, 9 A2 B34 S7F, AFA 954
T T @Suks FEHo gRVF dojdnt. webA, &
AFdAE ERAZREH 323 2989 YA 2345
gelaty] Sal, =etA £¥Eo] dFHd AR NOo BA
of mX & 9GS Ay Bt RAW264.7 celloll tg 44
@4 3 (Fig. 3), 48 YEFA & =M (BF : 001, 01,
1 pg/ml / WF : 1, 10, 50 pg/ml)°l A NO AAAEE =43}
% th. Fig. 49k 2], BFe} WF 77} o 885%(0.1 ng/ml)<t
88.0%(50 ug/ml)7tA NO9 A& AAANAE ATt

Sl AFEAdA =etA HEE FEE NO A4 A
Ayt $eattal Rust g B, SetA R R RE F23
platycodin D9} platycodin D37} NO A4 & Adgdtty B
SHETH18]. =& Kim (2014)2 =&hA og& FZFES 10,
20 ng/ml F=AA 72 292, 261%2 NO A4 A &9
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N
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100 -
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Q e
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Sampis Con.
(ug/m) T = 0.01 0.1 1 10

*
*
o
t A— — I
§ B\ e - i .
b 10 50
+ +

UET R RasATe]. s & AT Az 2o ok
2 e, 2g B8R0 4% Aol 2L T
shel o

T2 BEE0 ZRFME A0 0jXls gE

RH 5 Z(HFDPC cell)s 293¢ FA8 M, muke] 4%
3} AAF7E 2l Fa% 48 dU5, 16
7 & AR dE EAFAEY F
=i, @RI dojve 7], A7), R d s AZAE
o] dojdtt. wetA £ AFo A= HFDPC cell& o] &3t
SYAZRE 2529 RYEEY guPAEHRE FU5A
o

Ago A3 T/ B8E9 HFDPC cello tjdh =
Fol e WFE 433 5= Hgo A =4S Yey
2§, BFE 548 YE S 2 2 2 (data not shown),
S YERA ¥ WEo] HFDPC cell 49| n]X = 43
A3 B9k}, 10, 50, 100, 200 pg/ml & =41 HFDPC cel
A £ ZRE BES A, 24, 48, 2A 7 A A
HFDPC cell $241& #EEH 2R F7HA7& 222 Ug
%o} (Fig. 5).

oX,

o g 2
4 o Mo ox &2

=

td

BF @WF

Fig. 3. The cytotoxic activity of P. grandiflorum
fractions on RAW264.7 cells. BF is butha-
nol fraction and WF is water fraction.

100 B
is p<0.05 compared to control.

SBF B@WF

Fig. 4. The effect of P. grandiflorum fractions on
NO production. BF is buthanol fraction
and WF is water fraction. " is p<0.05 com-

pared to control.
100
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=5 2K 2229 itsl 3 EE0Y ot
Zolgt”
(HEtdta FomddTs)

A9 gAY E3E AFe] A8 2 WS ol &t R ¥ e FHSAT. A8ty 2Ed
2 FHERE F/ o] B2o2o YYTEe WAFOEN RS G & A7 A8 £dE
BF$} WFE DPPH 202 274 % 9] ICs#] 42 16.2 mg/ml9} 121.8 mg/mlZ, BF £ 02 27 %0l
F7tete A0 Z Yegth E£3 ABTS 2t 2 &7 A A FHA A= BESH WF A A ICxo#kel 2+ 49 mg/ml
9} 39.8 mg/mlE =2 43S & detldth £ A3 B2 HaCaT cell 52 4827, 2447t BF9}
WF A& Al 272 A 31%(1 ug/ml)< 18%(1 ug/ml)E HaCaT cell $41& A7 A2 2 e} &5
ARAYEAT} dwE TR B AU el FHo ATt £3E9 Ao FdstanA,
RAW264.7 cell& o] &5to] GFuH-E A4 & NOS PGE, A48 H =S #&sdtt. 1 23, BFS WF 244 A
88.5%(0.1 ng/ml)<} 88.0%(50 ng/ml)7kA NO9} PGE, A8 & Aslstes 222 Yyt 2y :r" Aate B
FAEZQ HFDPC cell 54 A8 A3, 4, 48, 72417 A8l Al 5 HFDPC cell $4& FEEH 02 F71A47]
T ASE eyt olde] 234 s EUE & A7 A8E EHAERH 328 Fes 28 JJr = 299
g gHolH, AFdME 53] Feh& Y g0l GRAYAFY F&F HAAREAY THATF A=

2 935t

il



