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Abstract: To develop the skin whitening agent, we investigated the effects of Acantopeltis japonica, a rhodophyta on the
coast of Jeju island, on melanogenesis. Dried A. japonica was refluxed with 70 % aqueous ethanol and the extract was
evaporated to dryness. To validate the activity as a depigmenting agent, various in vitro tests, polyphenol contents, and
free radical scavenging activity were performed. In addition, cellular tyrosinase activity and protein expression of p-ERK,
tyrosinase, TRP-1, and TRP-2 were measured in B16/F10 murine melanoma cells. A. japonica had low polyphenol contents
and low free radicals scavenging activities against 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical. A. japonica suppressed
cellular tyrosinase activity up to 869 % at 100 yg/mL with inhibition of tyrosinase and TRP-1 expression in «-melanocyte
stimulating hormone ( @ -MSH)-treated B16/F10 melanoma cells. Our results suggest that inhibitory effects of A japonica
on melanogenesis are due to inhibiting the pathways involving @ -MSH-induced ERK activation. Therefore, A. japonica
may be useful as a skin whitening agent associated with the suppressive effect of melanotrophin-induced signaling pathway
to inhibit melanin synthesis.
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2.3. DPPH Radical 2=+ &4 H7|

2,2-diphenyl-1-picrylhydrazyl (DPPH) &z 274 &
A &%= Bloise WHES W8l FPstAoi19]. 2
mg/mLe FEEI de 4duix dv ItsA Rl E =
2(trolox)t WA R 2olE dREE(arbutin)S 244 o
Z7oF A3l 8 16, 31, 63, 125, 500, 1000, 2000
pg/mLe] TEZ 96-welldl 100 puLE ¥3 04 mM
DPPH 100 uL2 #718led vortex® TdsHAl E§5HA
o} Aed oao)A 30 min B¢ W F 517 nmel
A E35% 2As%ry DPPH g2 2A8L g3
7o) DPPH tlZ &A% o2 AXksiadd.

*DPPH 2tt)Z 275(%) =

[1 - (ODs - ODy) / ODc] x 100
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2.4. M= U ElZA LA 84 Mells X

AE U EZAVA 84 542 A3 BI6FI0 5
Z AEZ 96-well plateell 5 x 10" cells/mL7} S A &1
g B 24 h B9 37 T, CO, d2719A 33T a-
MSH 50 nM2 Agstx 13, 25, 50, 100 ug/mL ==
NE2EE A EE AEsld, dald A4 = 229A
o A& AHE FFeArh 72 h ¢ 37 C, CO, F2
7l wikstdod, vl =5 36 h A3 AlEN A, Hf
A wAgt A Ao 2L AR v Ak
E@al EDTAS o]&sle] AXE 4383 & 02 mM
phenylmethylsulfonyl fluoride®} 1 % Triton X-1002 &
43 67 mM A HEF $E S9(pH 68) 500 LE
Agsln 2SHEHE AASHeH, o] ¥ 1 h &%
deo wB#AGY. 1 h F 4 T dAEY7)NA
15000 rpm 2.2 20 min E¢ ARG AL
Hsled AX o EZA YA &4 F4d AT Al
ul EEAIVA &4 -E—*—?E AXE dd EA8te EHEA
A o] zgAz A4 jrﬂ S vy o3 &

AIH20]. 33 mM ‘?_]J YEEF 9% £9(pH 68), 9
M L-E|2A7 4 mM L-= JJr% g F, fellA
e 100 uLE AHelsle] 37 C FL270AM 2 h 50*

WSART W Fo) HHH E}3FS 475 mmol A
a3k 47 E4RE BN ASS 352 v

Aoz wAelw, Hed A4e §E@
VSH AYT)E 102 dhol A4 2y
AT 23 B Aol 93] A Fargr
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9o F3= %‘—Zéi] BAY A8AYF 475 nmel
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37 T CO; vl wistz, dapd A f=sd
Al @-MSH 50 nM& #g3ta Al ARE 2H2 A
sk 72 h Ft 37 T COx #2710l A wlekstol e
36 hol Ak &, wjx] wAH e} FA
ABE oA Attt ALE EFA-EDTAE o]&3}

83t o2 A =& A Ed 02 mM phenyl-

methylsulfony! fluoride (PMSF)9}F 1 % Triton X-100<

o] «-MSH 50 nM=}

b

3 67 mM 4k UEF @5 £A(pH 6.8) 500 pL
2 A8l 29z %éﬂo} o, o] AHE 1 h &<t
Aol HAst 1 h & 4 T gAR7]AA
15000 rpm&2 20 min ¢ AAEdIH e, o] ul A
Zos gz 29 JAE 10 % DMSOE +3 1
N NaOH €9& H7leta 65 C &=

27100 A wlkst, ““a} A %E%é% a—MSH

50 nM~ At FAl AL 70 % NEHE FE2E A

£ 13, 25, 50, 100 yg/mL F=Z A3 72 h &
OP 37 T, COz 271 A wjdstsion, Y =% 36 h
of At &, wiA wA| S} FAll 149} e zhoz o
Al AHesteh olgA Hmdd AEE WA WAE AA

8}“! 1 x PBS 1 mLE #7138l *ﬂaﬂ ol E FAH
T, 4 C, 2000 pmol Al 5 min E<t ?l’“ldrﬂ spo] AH
5}?3‘:} °4*‘TF4 sta FEAE AAT F, 100 uL RIPA
=2 9(10 x RIPA, 01 M PMSF, Ol M NasVQy, 05
M NaF, 5 mg/mL aprotinin, 5 mg/mL leupeptin) 2 &3]
A7) 3, QAR EATh o7 dE FEAE o] 88t
10 % SDS-PAGEZ #7]9%3tal, ©|& polyvinyldene
fluoride membrane (Millipore, USA)ll o] A Z ) =¥
I o] 5 % EAER7t dt¥ Trs buffered saline
tween 20 (TBST; 50 mM Tris-HCl pH 7.5, 150 mM
NaCl, 0.1 % Tween 20) £oA 4204 1 h &
blockingS AA&HHTE <14tsle ERKY %42 HES
$3 A2 mouse monoclonal anti-p-ERK (Santa-
Cruz, USA), INOS®] A ZF mouse monoclonal anti-
NOS; (Santa-Cruz, USA), BlZAUAe] A ZE= goat
polyclonal anti-tyrosinase (Santa-Cruz, USA), Trp- 19
A 2= goat polyclonal anti-Trp-1 (Santa-Cruz, USA),
Trp-29] #A|Z%  rabbit polyclonal — anti~Trp-2
(Santa-Cruz, USA), f-actin® %A mouse mono-
clonal anti- 8 -actin (Sigma, USA)S 5 % BAZ#7
‘61—05] TBST _Q_Oﬂoﬂ .4/‘40}0:1 4 C 24 h &° H]—O}\]
7tk TBST fd0= AFHstzn, 22 A ZE horse
radish peroxidase’} Z23%% anti-goat, anti-mouse, anti-
rabbit IgGE 5 % A&/ dFE TBST & 3
Mate] HF2od 1 h &k WA 2 ¥, mem-
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Figure 1. Anti-oxidant effect of A japonica in DPPH
assay. A solution of 100 yL of 0.4 mM DPPH solution in
methanol was gently mixed with 100 uL of A japonica
solution for 30 min and absorbance was measured at 517
nm. The data was expressed as mean values (+ SD.) of
the three independent experiments.
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Flgure 2. The effects of A Jjaponica on tyrosinase ac-
tivity in murine B16/F10 melanoma cells treated with a-
MSH. The cells were cultured with A japonica at the
indicated concentrations for 36 h. And then, ¢ -MSH was
added and A japonica solution was retreated in the same
manner for another 12 h. The data was expressed as
mean valtes (£ S.D.) of the three independent experi-
ments. *p < 005 compared with «@-MSH-treated cells.
Arbutin was used as a reference material.
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Figure 3. The effects of A japonica on melanin pro-
duction in murine B16/F10 melanoma cells treated with -
MSH. The cells were treated with A japonica solution at
the indicated concentrations for 36 h. And, then «-MSH
was added and A japonica solution was retreated in the
wame manner for another 12 h. The absorbance was
measured at 490 nm and the corresponding total protein
content was used to normalize absorbance. The data was
expressed as mean values (z S.D.) of the three indepen-
dent experiments. *p < 005 compared with «-MSH-
treated cells. Arbutin was used as a reference material.
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Figure 4. The effect of A Jjaponicm on p-ERK 172,
tyrosinase, TRP-1 and TRP-2 protein expression in mu-
rine B16/F10 melanoma cells. The cells were treated with
A. japonica solution at the indicated concentrations for 36
h. And then, @-MSH was added and A japonica solution
was retreated in the same manner for another 72 h.
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