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Abstract —To investigate how the aqueous extracts of Epimedium koreanum Nakai (EK) affects pig-
mentation of skin, the aqueous extract of EK at various concentrations were incubated with 1 X 10° mel-
anoma cells per well for 72 h. The morphology and number of cell line were not changed, but the aqueous
extract of EK increased the tyrosinase activity and the content of melanin polymer in the cell line. These
results indicate that the aqueous extract of EK promotes melanogenesis of B16 mouse melanoma cell line.

Keywords [[] Aqueous Extract of Epimedium Koreanum Nakai (EK), melanin content, tyrosinase activity.

el M2A%e Aot A Aozt I

I AR 223 2 E (melanocyte-stimulating

Wepd A48 4, Hebd 9 2 tyrosinase THE
Fol ol olgHT YoM, Wehd By Ax

hormone, o-MSH) §°| 3lt}. o]2igt Mz v
F5 78k e 4R, AepdAE, dhet
NEE B0l 4 AFe) 2% 9F5Axs
cytokine®] &%, 72l MSHe| oidt whg-o] W3}t
5o] daEe] F3H o7 Yol Aot
58] Hirgaa 2y #@edo] glE ¥y deid
£ AdAE e daleFor TNk o R TPE
. AAE depde AEFGMER o)F3l] A9
S 9RAZo] Y REahes ) wehd @
g R depdAErt AR F9 28
A g9 .
AP o] depdsts vepls AE2E A2

Mo g

B =5 B BoE o] Azl
(A3} 063-850-6938 (22) 063-850-6840

tyrosinase A% WA JABAE 2t Qv
Tyrosinase™ F - AEA] HA £XHo] U&=
phenol oxidaseZ A AU ell4] monophenol?! tyro-
sines o-diphenol(DOPA)E  At3}Al7]+=  tyrosine
oxidaseZ2A 2} 7153 o-diphenol¥ o-quinone(DOPA
quinone)® 2 AF3}A)7)E dopa oxidaseZA9) 715S
Zh=t), Ao o]2f$ 71% WlEe] tyrosinase
v @2hd polymers AEA3R=T] 23 TS 3}
o o3 Kemer V2 tyrosinase®] @Alo)
cyclic adenosine monophosphate(cAMP) 2]&4 o
W7 kinase(PKA)l 2l&EdTiy B st}
MATEEE F2 A4 A s B8
DA EEEo] Y= BFOR T RS X
S =% Epimedium koreanum Nakai(EK))&tx
ellbE g, 29 2 AYAE AR

A

S

%

455



456 AL - Bt - 43S

ol

A AT - S9E

R4
ORg,

R0 0

0Ry
OH 0

L icariin: R,=Rha, R,=Glc, R,=-CH,CH=C(CH,),, R,=
H, Rs=CH,

2. quercetin: R,=R,=R,=Rs=H, R,=0H

3. anhydroicaritin-3-0-o-rthamnoside: R,=Rha, R,, R,=H,
Ry=-CH,CH=C(CH,),, Rs=CH,

4. epimedoside A : R,=Rha, Ry~Glc, Ry=-CH,CH=C(CH,),,
R, Rs=H

Scheme 1 - Flavonoids from Epimedium koreanum Nakai.

EKS] FAE-S flavonoid®) icariin,”® epimedoside
AY oz yejgor, olF icaring F okaAEoR
1Y) ETE Jehlis HEos waEged, 0
flavonoid glycoside?) epimedin A, B @ C7} &7}
E Bt YScheme 1),

ST tidh AT2E A7) @ AR AR}
o], FEEAD HPLCYPS) o8 A9 1
Frlsl B 2] W AAW Fo ek Aso] 9
ot et AR dehdazel dehdstel Bast
oF %o} ATFR A9E He = Aot

B @it dizpd ko) 7kt Ao ol &
U= AaA) A%e] shRl wise] X8l 281
F AEAE Lolrr] $i8lo] gl E55E0) Bl6
mouse melanoma A3 dizhd ABAef] o)X=
TS AL Melanoma M) thel Sk 2%
=2 Ao 2] FelF w3}, 53 Wz}, Wil
% %Y tyrosinase BAEE 351901, B16 mouse
melanoma A|ZoA2] dehd W& AFH)J

Ay
Mol =H| - 542 400 gl H0B% FF7F) 65

B2 7kslo] 3 ARRE g2t Btk AZE olmsiar 3,200
pmoE 3087 AP £ J5ds Halglon, -
70°CoNA freeze dryerz W%, 7AFAIZ) 3 42.75 g9
AEE o] ARg3RIth AlE= Dulbecco's Modified
Eagle Medium(DMEM, Gibco. Co., USA) ujoFaio)
=AU T AEef] FoAs] A 022 um pore AR FE

= T

oAz} WFH] BEE 2T e A8,

MZeiet - B16 mouse melanoma ¥ CO, Al
EIWLTIB7°C, 5% CO)o)A 10% fetal bovine
serum(Gibco. Co., USA)°] X33l DMEM ®jA| 2
AHE-3EgTE. o17]ol  penicillin-streptomycin(Sigma
Chemical Co., USA) 100 LU.-100 pgmiE 337}515)
ow, 24 A7+ F7)2 DMEM wielS walsigict.

MTT Assay - 54<] X2lsTeg 274381 4%
MTT <3-(4,5-dime-thylthiazol-2-gh)-2,5-diphenyltetrazo-
lium bromide>8%E Mosmann?] W ¥g A3}
o] AAJEI3It}. & B16 mouse melanoma A|3Ed]| &
ot FEES Ao} wloksigich. 48 ARt wjokst

<
F SN el 23 AZF 500 ug/ml MTTS
Bk 871 1 mp Yo Sutx|2 XA F 3 A

b 5% wdetlrt. Aol Qs AlEiE= MTTe) s
MEo B B84 formazan FAE0] FAEH
AL Z3A7)7) S5t AEAE WY 10%
dimethyl sulfoxide(DMSOYS 200 w¥ 21 15 &
7t Ao HXg & ELISA reader? 570 nmel)
X FREE FHe) 92T v weeh

SRB Assay - Sulforhodamine(SRB) assay=
Skehan'®] S Wgsl] SAF3AT) Wik F9
96 well wior2712) Zh wellol 4°CS] 50% TCA £
50 WE 2AAHA F7Isle] 1 AkE &< 4°CoM B
wato] wiekgrle] nidte| £ol 9l AZES wAs)
G} ol T2+ BT 5 3 A F oM HAx
AZith o716 1% 23] =9 04% SRB(Sigma
Chemical Co., USA)E ¥1 30 2 E¢F @&t &
SRBE AASHL 1% ZAtOR 4 3] A o]F AL
o AZA F 10 mM Tris base(pH 10.52 3
758k AgoA 10 B3F W28 th& ELISA reader
F o831 490 nmolX FFEE St

SENEY #HSl - oFEX2] 48, 72 A7 Fo)) 9
32} &) 7 (Diaphot 300, Nikon, Japan)2] 100 &
aollA] dizrat AEEY) AR 27, FAA4E719
2ok 9 ZolE A

B16 mouse melanoma MIES] & Hjgrxg] —
W EFEEC] AE9 dapd Ao viHE= 9y
UotE 7] SI3) AIE wlekAIZ AES| W wek
4 S AT Melanoma AZE 2t well % 1
X102} 2% 10708 231 48 A7k} 72 AJzh wijekst A
7 Fig. o149} ol well & 1x10°70% 21 72 A
b AleFet ATl 2 EEE0] Fojgk v)

B oM

NE o

T

>

J. Pharm. Soc. Korea



%
ﬁ

E72%°] B16 Mouse Melanoma A2 dzkd el vxl= gk

457

180
170+
160 1
150
140
130

—a—1x10°(48 hr)
—e—1x10°(72 hr)
—A— 2x10°(48 hr)
—y—2x10°(72 hr)

Metanin content (% of control)

120 — . pgl
110 %’: e

100

90

801

70 T T T

T T T T T
control 1 10 50 100 200

Concentration (ng/mi)

1 — Comparison of melanin content according to cell
number and culture time with various EK
concentrations. Melanin content was measured
at 405 nm.
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Effect of the aqueous extract of Epimedium
koreanum Nakai on the proliferation of B16
mouse melanoma cells. The cells were treated
for 72 hrs with various concentrations of EK
extract. The proliferation of the cells was
measured by MTT assay. Data were mean * SD.
This experiment was repeated five times.
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C
Fig. 4 — Morphology of control group and EK-treated experiment group. There was no morphologic difference in size of
cell body, number and length of dendrities between control group and EK-treated group. A : control B, C and D
:cells treated with 10, 100 and 200 pg/m/ EK respectively
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Table I - Comparison of the number of melanoma between
control group and experiment group at 72 hr
culture

Treatment (ug/mi) Number of melanoma

cell line

Control 100 £ 0
1 981 * 14
10 96.0 = 16
50 964 = 4.2
100 953 £ 10
200 73.0 £ 35
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Table II - Comparison of melanin content between cell
and medium in B16 mouse melanoma cells

Mean(%) SD
Cell 100 0
Medium 11.12 2.59*

The cells were seeded at 1 X 10° cells/well. After treatment
of EK for 72 hrs, melanin content was measured at 405 nm
(*P<0.001). This experiment was repeated five times.
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Fig. 5 — Effect of o-MSH concentration on melanin content
of B16 mouse melanoma cells. The cells were
seeded at 1 X 10° cells/well. After treatment of
o~MSH for 72 hrs, melanin content was measured
at 405 nm. Data were means * SD. This
experiment was repeated five times.
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Fig. 6 —Effect of a-MSH concentration on tyrosinase
activity of B16 mouse melanoma cell. The cells
were seeded at 1 X 10° cells/well. After treatment
of a-MSH for 48 hrs, tyrosinase activity was
measured at 405 nm. Data were means £ SD.
This experiment was repeated five times.
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seeded at 1 X 10° cells/well. After treatment of
EK for 72 hrs, melanin content was measured at
405 nm. Data were means = SD. This experiment
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