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Abstract: To develop a natural stimulating agent for hair melanogenesis, we investigated the stimulatory effects
of Epimedium koreanum Nakai extract (EKNE) on melanogenesis. EKNE both increased melanin content in B16
melanoma cells up to about 104 % and intracellular tyrosinase activity up to about 95 % at a concentration of 50
ug/mL without cell cytotoxicity (below 100 pyg/mL). From the result of western blot, we could find that EKNE
dose-dependently induce the expression of TRP-2. Also, EKNE increased melanogenesis up to about 25 % at a con-
centration of 5 % (w/v) in back hair of C3H/Hej mouse. These results suggest that EKNE has an effect to stimulate
melanin formation through the induction of tyrosinase activity and TRP-2 expression which are involved in melanin
synthesis in melanocyte. Therefore, we suggest that EKNE could be used as a useful melanogenesis stimulator for

development of natural hair cosmetics.
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melanin¥ %], =€) pheomelanin®] SI=Hl, ty-
rosinasex= °1& T+ 7HA BFJ 9] debd Aol F ek,
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(keratinocyte) ol AEE= A& AR = A5 &
Al ==, o] wf s Wepd Ao Fe) s
et 1ol ko] A% i 2,5].
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(Epimedium koreanum
Nakai)= =u SF2AIERD BEAdlA Fsisitt
3-(4,5-dimethythiazol-2-yl) -2,5-diphenyltetrazolium
bromide (MTT) A2k Sigma (USA) A& A3}
S111, Dulbecco’s modified Eagle’s medium (DMEM),
10 % fetal bovine serum (FBS), penicillin streptomycin
2 Lonza (Switzerland) #|5&5= AFESIY. TRP-2, 8-
actin &A= Santa Cruz Biotechnology (USA)lA
dste] Agsint 2 A3l A 7]7]= rotary
vacuum evaporator (EYELA, Japan), microplate read-
er (Bio-Rad, Japan), freeze dry system (OPERON,
Korea) & AH&-ak3ith

=74 MAE 29 1 kg2 methanol 5 Lol ¥ 70
T2 4 h A 330 4 7}23}21 filter paper (ADVA-
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NTEC, USA)ZE oj#aiqlct ol3e FE=8& rotary
vacuum evaporator (EYELA, Japan) & ©]&3l] 53 &

freeze dry system (OPERON, Korea) 0.2 R& 71335},
ek ehds] AAS oF 120 g9 FEES EATh

0|
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2.3.1. M|azHft

Mouse melanoma cell line B16/F10 melanoma Al| 32}
Human keratinocyte HaCaTA|¥E= ATCC (USA) oA
TAsto] AFEEES O, AlAE vl SFel] A2l DMEM Hl
A= 10 % FBS, 1 % penicillin streptomycine &3}
o] ARR-3F3laL, 37 T, 5 % CO: w7104 v eFskaiet.

232 M= 4= 548

Az AR dish Alse] Ad AHesEsE A4
Q& 3-(4,5-dimethythiazol-2-y1) -2,5-diphenyltetrazo-
lium bromide (MTT, Sigma, USA) assays Mosmann
o WS WEsto] AASHITH 3] ©] AR wd
Aol 870 7140 MTTE 2 v|=84 2rpzt
o7 WH3A7]E= Holele AES mitochondria de-
hydrogenase?] 585 ©]-&3 #WHolt} Ad¥ Erpxt
9] F2 AolQlE Al Froll nlgsitt

HaCaT AIZE 5 x 10° cells/well® 96-well plateo]]
B MEef sEERE AR5 AHEstd 5 % CO, vl
71ell 37 T Z78tellA 72 h Bt wiFstsich MTT &
N5 mg/mL) 20 uLS 718kl 4 h F<F vjoFst & A
S-S A Askar 200 puL dimethyl sulfoxide (DMSO,
sigma, USA)-S 3715} microplate reader® 595 nmel|

A FHEE S

& AR Ak b2 wjekor dAdh
S
=g

it
2

39 tH 14]. B16 melanoma Al EE 24-well plateol] 4 x
10" cell/well 2 ®F5to] wjofst & A 85 FEEE A
2]3kaL 72 h F<F 37 T, 5 % CO, w7114 vljoFatad
t}. Trypsinization®. 2 €& pelletel] 10 % DMSO + 1
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reader® 405 nmellA 53EE S43FAT)

=7 (%) = (N8
2] T3 %) /uET e S35 x 100

2.3.4. M= W Tyrosinase &d &3

A3Z W tyrosinase & F5WH2 Pawelek®} Pom-
erantz & WEsto] ARSI 15,161, A1 o ty-
rosinase & A2 AE ol EA13}= tyrosinase?)
28 A7) Ad 5= DOPAquinone?] Bl o3| =
A3t} B16 melanoma AlXES 6-well plateol] 5 x 10°
cells/well® A|XE 311 5h 5237 C,5 % CO,
HjF7loll A wlekst & AR5 TR Ashinh 72
h =<k vloF & trypsinization & 9-& pelletS Triton
X-1000] 3 PBS §9o 2 g3AAE S o
A 7}7}tol] 10 mM L-DOPA~Z} 3718 0.1 M potassium
phosphate buffer (pH 6.8)& <3tst & 37 C &27]
A1 20 min =<F ¥l%kA]7] 31, microplate reader® 490 nm
oA FFEE FAsISIh

S7Hr (%) = (A

2.3.5. Western Blot

AlZE 72 h E<F 223t B16 melanoma A XEE lysis
buffer (50 mM Tris-HCI, pH 8.8, 150 mM NaCly, 1 %
Triton X-100) & g3liatar 44 Felsialch o7 o
2 A5 NE 75 % SDS-PAGEE o] 438 #1719 %L
©]5 PVDF membrane® 2 o] AJHTh 5 % skim
milk7} -8 tris 584 1 h blocking S A
1 % TRP-2 (sc-10452), (-actin (sc-47778) 32}
z}z} w-$-A| 7t} Horseradish peroxidase (HRP)7} A%
¥ A& 7}kl enhanced chemiluminescent (ECL,
Amersham Sweden) kit& AFE3SIY] 1 ~ 3 min &<
HEEAIZ § X-ray BE0E A7dsiqlrh

45 Furuichi W& W3 slo] ALE-3}

ATH17]. 4798 3 C3H/Hej wH-2~(SLC, Japan) &
T3t 179 59 85715 AR Ketamin (Huons,
Korea) ¥} Rompun (Bayer, Germany)= 7 : 322 49§
FAR vFEAIZ & 5 99 85 wax hair removal

=}

kit (Reckitt Benckiser, England) 2 AA3IG W Al5&
vehicle (AQO, acetone : oliveoil = 4 : 1)l 1,5 %=
=o] THIRE F 125 Bt 5 -9l RS B
gdn & 5 99 °dS AHAE 10 % DMSO + 1 N
NaOH €0 HebdS 88X 7) 1, microplate read-
er® 405 nmeld EFEE A3 h

S7HE(%) = (A

24, TROIRAS AlE
SYL FEE U I WA, F AR W
2L B AT B Qo= B3] My olRE

Fohs] 1se] QA AE AP AN,
P S A 2L G2k Qe 1099 IFAE o
Ao AAsrlon, AFTEEE 22 ~ 354, FHt 274
oF A HE R9IQ ke 70 % olleEE AT
Al EZo] A4-4 finn chamberE Al gF-¢o H¥E
ATk HEE 48 h T ©X3H, HEE AAT Fof
= 94 marker® AEFE EAISL 30 min, 24 h, 48
holl A= A {55 F7Fskdth 8717152 The Co-
smetic, Toiletry, and Fragrance Association (CTFA)
Flol=etRleln AN G 7)ol wheton], ¥akg
59 ke v AR o HE Avbd Bgow o
AT,

L=

GRS (%) = 3 (7R x 8
4(HN7EA) x n (AA A

o
AL/
Q X

) % 100 x 0.5

N

5. AZEAM 2 %ﬁlﬂﬂ
BE AYAYE H + XFHARE 1718, S
A& Student’s t-testZ 3} 2, p #ke] 0.05 1]
FAACE Folstttal weqith

EPb
o
g 1o

of ME Mol 0%l

=43} HEo] Age At
& A& MTT assay% Al 83k
A7}, 100
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Figure 1. Cell viability of Epimedium koreanum Nakai ex-
tract (EKNE) on HaCaT cells by MTT assay. The cells were
treated with various concentrations of samples for 72 h. The
results were expressed as the average of triplicate samples.
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Figure 2. Stimulatory effect of Epimedium koreanum Nakai
extract (EKNE) on melanin production in B16/F10 melano-
ma cells. After the treatment of samples for 72 h, melanin
contents were measured at 405 nm. The results were ex-
pressed as the average of triplicate samples. “p < 0.05 and * “p
< 0.01 compared with control.
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3.1.3. Sz F=22| M= LY tyrosinase M FX &

Tyrosinase= #ehd 344 g2 .3k giolth
o FZEC] Wahd A FX a7} tyrosinase B4
F700] 98k Agkelx] LolH 7] st cellular ty-
rosinase assayE T8It 54 FEES 0, 10, 20,
50 ug/mL2 EE== A2|s MAEE 33} tyrosinase
A4S ZA3% Ay 5 gEH o7 ME Y tyrosinase
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Figure 3. Stimulatory effect of Epimedium koreanum Nakai

Induction (% of control)

extract (EKNE) on tyrosinase activity in B16/F10 melanoma
cells. After the treatment of samples for 72 h, lysates of the
cells containing tyrosinase were incubated with DOPA for 30
min. The results were expressed as the average of triplicate
samples. “p € 0.05 and " “p < 0.01 compared with control.

TRP-2 | v S s e S

E

Forskolin (50 uM) -+ - _ _
EKNE (pg/mL) - - 10 20 50

Figure 4. The effect of Epimedium koreanum Nakai extract

(EKNE) on TRP-2 protein expression in B16 melanoma cells.
The cells were treated with various concentrations of sample
(10, 20, 50 pg/mL) for 72 h.

9] &Aool F7FE ] 50 ug/mL FEZ X2 A] 95 %9
ZS7HES B (Figure 3).

3.1.4. 222 FEE9| TRP-2 CHHZ g5 =X g1

o] dabd A A Bojshs Zlow A
TRP-29] o&ol] S FEE0] dTFS T5A Lo}
H7] 938}o] TRP-2°1 th3d Western blot2 =338} t},

10, 20, 50 ug/mLe EEHE A 85 A3 AExs
o] ga] A¥S 433 A} TRP-29] W o] & 9

315 22 FEF9| 2k LY Hatd M X o
S FEEO] A mate] dghd Ao F31
EE e =R Yolry] 98te] C3H/Hej mouse=
o-&3t & APS WAL 1 %, 5 % =2 A5E
125 FoF =23 Ay} F5of upe} Zake] Mlo] zE) A
T A S oR #EE Qi S 835t
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Figure 5. The effect of Epimedium koreanum Nakai extract (EKNE) on hair melanogenesis of C3H/Hej mice. C3H/Hej mice were
treated with 1, 5 % (w/v) of EKNE for 12 weeks. The shaved back hair was lysed and the absorbance at 405 nm was measured.
The results were expressed as the average of triplicate samples. “p < 0.05 and * “p < 0.01 compared with control. (A) Pigmentation

of C3H/Hej mouse. (B) Melanin content of back hair.
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