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ABSTRACT

Objectives : Under normal condition melanin protects the skin from extracellular stimuli including ultraviolet
(UV)—induced oxidative skin damages, but excess production and accumulation of melanin can induce
hyperpigmentation causing esthetic problems, Therefore, in this study we tried to search for natural skin
whitening materials from marine natural resources,

Methods : Water and ethanol extracts of marine natural resources were prepared from Porphyra thalli (PT),
Laminariae thallus (LT), Ostreae concha (OC), Sargassum thallus (ST), Undaria thallus (UT), Codium thalli (CT),
Enteromorpha thalli (ET), Syngnathoides biaculeatus (SB), and Hippocampus coronatus (Hc). Their effects
against UVB and @ —melanocyte stimulating hormone (@ —MSH)—induced melanogenesis were investigated based
on melanin formation in B16 mouse melanoma cells, The mRNA and protein expression of enzymes involved in
the melanogenic process were further examined by reverse transcriptase—polymerase chain reaction (RT—PCR)
and Western blot analysis, respectively,

Results : Water extract of Ostreae concha (OCW/E) effectively inhibited UVB and @ —MSH—induced melanin
production in B16 melanocytes, which seemed to be mediated by inhibition of mRNA expression of tyrosinase
and tyrosinase—related protein 1 (TRP—1). In another experiment, ethanol extracts from Porphyra thalli
(PTE/E), Laminariae thallus (LTE/E), Sargassum thallus (STE/E), Undaria thallus (UTE/E), Codium thalli
(CTE/E), Syngnathoides biaculeatus (SBE/E), and Hippocampus coronatus (HcE/E) significantly suppressed UVB
and a —MSH—induced melanin formation, Furthermore, ethylacetate fraction isolated form LTE/E (LTE/EEt)
decreased UVB and a —MSH—elevated extracellular melanin levels via inhibition of tyrosinase protein expression,
Conclutions : These results suggest that marine natural resources such as Porphyra thalli, Laminariae thallus,
Ostreae concha, Sargassum thallus, Undaria thallus, Codium thalli, Syngnathoides biaculeatus and Hippocampus
coronatus have anti—melanogenic effects, thereby exhibiting high potentials to be utilized as one of the
ingredients for the development of new whitening functional cosmetics,
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719 o ol detd(melanin) A8E EXAA M2HF
< gy, Heke] Aol B SAMAES tFoR 4
gste] Zm Agx2Y &4 A PR EHE FAAA =
e dosy, AV =& Al A3 of HHOe R o]oF
SRAE AFE 2 Eoko] uo 2R o]eiFLt

Hapd2 oo Wahd4A|(melanosome) oA A=A,
AL o] st DR £A4oRHE RS HIsk=d Sl
o] F8% 9L st ALE 4A Qoh sk ZAAIZE
Aol g HAY, IHLFELS XS IR ASallat
322 d5FUR Y YR A=840] sAlo FEst=
A, deide goJos A 2 FHE 7u|, =24, A
WA, Ao ARRST 22 ool E oy, o
w318 2T RS skA "ok,

Ader Qg TR MAAL  ZA] A
(immediate pigment darkening, IPD)¥} X|dd AMAZZ}
(delayed tanning, DT)9] 27[4] g2 & & 4 itk
0 Aol BE 22 AdY MRS guteiy, =&
3-44 Yol yeht 1090lA 3—4Fe] Faro] diitt FA|
Az g G537 S sk, datde B
B4 tyrosinased] /41t WabdaA| e S F3 AR
& Wehde] Ae 27 AN, gebd, 71&9] s
Ay Y Fa% T4Ql tyrosinase] A Ao #
o] JFE o] FdEo] gy,

AE7HA] tyrosinased] B/4& AAIsH= HEZHQ nHA|
2 3|=2F=(hydroquinone), Y€ (arbutin)z ZZAk
(kojic acid) 5] AMEElS] gout, J=EEF=Tt T2
7S mR12A=, okst nlay AzsAYd Ee S99 59
Barg e gulsl Zloz odeA Qi ez d o
Aol Eal TR o] wof aIE I3 & 5 9=
A2 PEAE Fux tefst dyse] P glor,
I FANZ A2 v AALA o digh THo] FxHe=R
FoHAL vk, @A tyrosinased AL AAlsk: A=
By HAMRE xR, AHE, 52 Fo] gled, 0|9
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S AE v ¥ AEe] F£FHoE AsHY ThgkA
S 7ML QlaL, Aoldt AR HARE 7HA Al SH4EES
o= TR e E Eebal, H)E ¥ k8 5o SHOe
2 AgHos ge Al o]fo] XA ¢ Aot g
G2 E ©]&E tyrosinase B4 Ao e 7Hl wd H
Aad2= B2y g, ugd, FH #5285, THEREH
223 &4E2 phlorotannins, ZZF9 &4 AEZ st
9l fucoidan So] AAE Hizb eH* ),

2 dAFolMe vhes BAF AZF(BI6F10 mouse
melanoma cells)2 AMEste] z1e]Ad B (UVB) &AM} @zt
g AE  ZF  IEE(¢ —melanocyte  stimulating
hormone, « —~MSH) A2 o Nz5d7 dapd P4
of gt okt sigad g5 2 duE FEEEY vHa
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1. A2 9 Ao

Ak ¢J3%t Dulbecco's modified Eagel's medium
(DMEM) 4u#], fetal bovine serum (FBS) % 3F3A|
(penicillin/streptomycin)= Gibco (Grand Island, NY,
USAA AES TYsto AHg-8HaT MTT
[3—(4,5—dimethylthiazol—2—yl)—2, 5—diphenyltetrazolium
bromide], ®@Wzld AEZ A= FI2E(¢ —melanocyte
stimulating hormone, @ —MSH) ¥ 1 Hof] Adof AREH
EFA e Sigma—Aldrich (St. Louis, MO, USA)AM] A
&2 A8k

2. kA 28 Az

A(Porphyra thalli, PT), ©Aul(Laminariae, LT), %
(Ostreae concha, OC), EAWH(Sargassum thallus, ST),
v|¥(Undaria thallus, UT), HZHCodium thalli, CT), T}
W (Enteromorpha  thalli, ET), 3|E(Syngnathoides
biaculeatus, SB), "N Huppocampus coronatus, Hc)2)
F A= 2009E 9€oA 129 Afo] EF ZEAFOR
BE Fste] g distn xxdto| A T8I A AF
|39t AR HE FES FASE AASL 7L
AzAZ H, &5 7Fste 3AF ¥ Ee 100% e
7bete] AFoA 7247 F¢E FE% o No. 2 filter
paper (Nalgene, New York, NY, USA)Z oJusict o
HE WF3H5Z71(EYELA, Tokyo, Japan)®t SZ227]
(EYELA, Tokyo, Japan)& AHgstel 55 % 52 Az
o, Ago AR A —-20CoA BT sFLA B
(water extract, W/E) 9 ojJek& FZE(ethanol extract,
E/E)® FHF &2 474 U(PTW/E, PTE/E) 45.38%,
0.58%, THAEHLTW/E, LTE/E) 2.74%, 1.19%, 2&
(OCW/E, OCE/E) 0.27%, 0.28%, =AHHSTW/E, STE/E)
6.63%, 0.29%, v|9(UTW/E, UTE/E) 3.32%, 0.32%, &
ZH{(CTW/E, CTE/E) 5.8%, 0.73%, Z#H(ETW/E, ETE/E)
13.15%, 1.45%, & (SBW/E, SBE/E) 15.82%, 1.47%, 3l
uH(HcW/E, HcE/E) 14.23%, 3.78%%th,

=

J719F 7ol AzRYE YANwNLaminariae thallus; LT)S
| AskA gt & 70% gt 89 (0.5L x 3)& o|%
o A2oA 24Xt 53 § AR R AustaTt, dof
A oJie 7P E=3dle] 70% et FEES L9t o
< FEE9 4HE 89 AT £Zst] st E(300 mL)
1} ethyl acetate (EtOAc, 300 mL X 3)2 Eu}] FZ3}%
o EZL t}A| n-butanol (n—BuOH, 300 mLX 3)&
i FE9Hch 24 32 AY 553l B EE(LTE/EW),
EtOAc £3(LTE/EEt) @ n—-BuOH E3I(LTE/EB)}& %]

Ago] ARg-sHAT

4. N|Zujg

B16 "}~ 42 A3Z(B16 mouse melanoma cells)=



B16 dzhd AlZojlA] sfgaAy

10% FBS, penicillin (10,000 IU/ml) ¥ streptomycin
(10,000 g/ml)e] =g=|o]3lE= DMEM HIXE ARE-3te] 3
7C, 5% COy ZAsto|A vigFstgct. wixl= 2¥nitt =
& Wi E ZolEgen, RS ¢ate] 4 x 10" cells/well
T 1 x 10° cells/well WEZ NZE ZHz} 48—well L
6—well culture plate®] £53}ct 24AX7F H AlZ7) oA
Hoz Rateu Asl AMgIAT,

5. NZAZEE& ZA(MTT dye reduction assay)

B16 ZXE MZE 48-well culture plateo] 4 X
10%cells/well®] W= HFE 3 T 247 H AE7} ¢+
o2 RAEY g 45 2 dEE FE2E, EYES
48-72A17F A= 9o, MITE #HF %% 0.25 mg/ml
= @7hstel 202 59 37h wigkstednh MiNE AA o o
& dimethylsulfoxide (DMSO)Z 200 x4 7}8kd]
formazang 833t T microplate reader (Emax,
Molecular device, Sunnyvale, CA, USA)E o|&3}o] 540
nmoA FFEE SASYH. dE2TY AZYEES 100%
2 3Mbste] Aty AEES B=E AL

6. Hzhd B X

a —-MSH Az 4 ¢d B RALE <3t dapd B4
gt g FEEE] a3t AE] {5, « ~MSH
£ 50 nM9] FEE YA g5 9 ek FE5E, £Y
B3 @A 24A7F HEE FH, #AE Aol JArEEo
o2 13] AHE kg A BE 30 mJ/em’? FER %
Arstct, 2k B 2AF 18-20A17F F, wifdoz Jejd
datdFe 405 nmold  FFEE EHIATHEmax,
Molecular device),

7. RNA &% 9 RT-PCR

(reverse transcriptase—polymerase chain reaction)

HFaA FEEscl WId APl A mLSe
mRNA & A= 9 vw HES] {5

RT-PCR& AAISHTh A|gkAE]7F £ B16 SAF AL
A InvitrogenAte] TRIzol Reagent (Carlsbad, CA, USA)
£ AMg3tY Total RNAE F&319ch. M-MLV reverse
transcriptase (Promega, WI, USA)E A}E3slo] cDNAZS
AT o, dehd QA T 3459 f3% IEE v
Z4317] 9lste] PCRS 35ttt PCRE 95ClA 582t
3-8 A7l H, 95T 30%, 53-61C 18, 72T 1&g 33
cycle =8 &, 72C 1087t © ¥hSAJFHTE PCR AHE2
ethidium bromide (EtBr)E Z3sl1 9= 1.0% agarose
gelolA] 50 V2 H7|¥9% & ¥, BIO-RADA}Y] olm|z] &
4 ZH|(Gel Doc XR System, CA, USA)E o|&3le] =3
stAth PCRe| AMSHE Hehd A B 549 zefo|n A
g2 o3 2t

S289 Wehd A4 A3 axt 75

Gene Forward Reverse

Tyrosinase GGC CAGCTT TCA GGC AGAGGT — TGG TGC TTC ATG GGC AATC

TRPI GCT GCA GGA GCC TTC TTT CTC AAG ACG CTG CAC TGC TGG TCT

GAPDH CAG CTG CAT GGC CAC ATC GG AGT GTA GCC CAG GATGCCCTT

8. 9 B 9 Western blot analysis

depd A A oA HS=ZAAGA ] FEs= aad
tyrosinase?] ©w¥Z WE WHIE HESIIA Western
blotting AAIStATE A|¢FA 27} £ B16 SAF A2E
phosphate buffered saline (PBS)E 13] A&} ice cold
RIPA buffer (Thermo Scientific, 1L, USA)E ©o]&3s}o] &
s HoA 3023t lysisAl] T 15,000 rpmoflAl 1583+ ¥
HEelstel s 225tk BCA reagent® TES
AFE 3 FH, 9iFE 10% SDS-PAGESA A7 9% &
PVDF membrane (Pall Usa)e g
transfer 3FFTE ©]% membrane2 5% non—fat dried
milkZ blocking A|F2™, anti—tyrosinase ¥ anti—actin
primary antibodyS ©|-&3}% 4C\|A overnighte& HkS-
AZTh, PBST-E(0.01% Tween—20<% Egs= PBS)o&
1087 33] %7} AMAS T, horseradish peroxidase
(HRP)—conjugated secondary antibodyZS 1A7F E<F Al
oA Bt thA| PBSTRHeR 1087 33 AHS e
membrane®  enhanced chemoluminescence (ECL)
reagent (Amersham Pharmacia Biotech., IL, USA)E A}
&sto]  18ZF HEEAIZ FH oolmiAl EA AH[(LAS4000
Imaging, Fujifilm, Tokyo, Japan)E ©]&3}e] &4 EAX35}
Ak,

Corporation, MI,

23 9 w3

=
L 3gaA 5 FEE0| AdNE AES

et 5%(0.1, 0.3, 1 mg/mD)9] g2 G5 FE28
< Bl16 ZMF Az 7247t Bt AHsar MTT
reduction assay® N|EZAEES H|w SA5I%T 2AF f
BEO| FF4A 0.3 mg/ml ©]3te] FZoAE AE Y&2&
of & %= FA &%em, 1 mg/ml == AHYA FZ
(CTW/E)3 ot (ETW/E) 4 252 Al AlZ 34
< dAGEeH, 54L& Yedck(Figure 1), 9, A
(PTW/E)x} o{(ETW/E) 84 F2E2 A% %=(0.1 mg/ml)
oA Bl6 SMF A9 F4E S2AX7= ALE YR
o AgtdAZe] FAE EXAY dAeks EE 2o} o
A2 MEZELE UeA godA dabde S AAsH
= 40| 2 "W 7|54 EHolgt & 4= JOBE olF
o2 sfofar] ¢ FEEEC] AA 54 vEA &
= F M9 5=E AAste ol "Hapd Ao uXE &
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Fig. 1 Effects of water extracts from marine natural resources on
the cell viability in B16 melanocytes B16 melanoma cells were
treated with various concentrations (0.1, 0.3, 1 mg/ml) of water
extracts of Porphyra thali (PTW/E), Laminariae thallus (LTW/E),
Ostreae concha (OCW/E), Sargassum thallus (STW/E), Undaria
thallus  (UTW/E), Codium thali  (CTW/E), Enteromoroha  thalli
(ETW/E), Syngnathoides biaculeatus (SBW/E), and Hippocampus
coronatus (HCW/E) for 72 h. Cell viability was determined by MTT
dye reduction assay. Data are represented as mean * S.D. (n=3)
regarding control group as 100%.
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olg3te] o —MSHSF Z2jd B2 3| AlZuly six= 8]
H dAgtd S A depdAE A ZT2EQ @
-MSHE  H5ieAl F90lA A A2 E2E(thyroid
stimulating hormone, TSH)¥} XAlgzd A(F5=2H
(adrenocorticotropic hormone, ACTH)o| 2J&| &u]7} &%
gl WP ZE B3} A71E gL I, Ay 2
AYESA 7|17 O 2 ¢ —MSH+= melanocortin receptor 1
(MC1R)™} Aglsle], GTP-binding protein?l Gs A
43} A)7]H, o]F adenylate cyclaseE 3] cAMP Z7}
= 1‘%—%@'5}23), %715l cAMP= protein kinase A (PKA)Q}
c¢—AMP response element—binding oriten (CREB)E &4
3} Al7|H, FARRIAL CREBE microphthalmia—associated
transcription factor (MITF) Tz ddS ZXAA
tyrosinase, TRP—1, TRP—-29] A4S =3 HIld E3|
eumelanin®] WAL 7M7) Aoz A AT,

B16 3M%F A|Zo| o —-MSH (50 nM)E 244t #2jgt
the 24 BE 30 mJ/em’2 AR AL 18A17F H iR
W depd o] 288.2% HAER FUIEGLH, o= &Y
(OCW/E, 0.3 mg/ml) @4 FE2EL A Ag 154
166.7%= FFo2 ZrAEE el & 5 Sdrh(Figure
2). ST, g FEEESS dAIFeRE dapd A4 gA
Ro] W2 S Uil dvider mjR= ZeAd
FHHLE =29 AL 3L A, BF T35 42%5 ¢
AF o2 {tEn, o] FE MAazk 9 H|E ¢ o}
7 WA wEE QF wslel 24 dojdrt? o
Ao R Qg &4 s dWetd Mzs datd S
F7HA ZEAFPMER ol FAFHLEN D3Pl 9T i
S HAS A gk sHAW, HEd Ao e M
AZE X051, $YFY A<M BE wHE B A A
$of vlg] 43| AR e depdAlEze] gdFdo] B A
g9 d@ehdsyl FAge Aor Bugdrt’. S8,
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—MSH®} AHejde B HAA] gRAs Frtf Aoz
g5, o= AA AL FE3E cAMP activator® &}
§3to] dabdA| 9] ¢ -MSH 84 &4& SAA7|7] 1
gog ANHJLF?. webd, B AfeM: (@
-MSH) ¥ E8H®4A B) AAE FAlo o]&sto], ©@7]
Zoll 7=t depd YA Al2"S =QAde 2N oheket s
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Fig. 2 Inhibitory effects of water extracts from marine natural

resources on @ —MSH and UVB—induced melanin formation in B16
melanocytes B16 melanoma cells were treated with 0.3 mg/ml or
1 mg/ml water extracts of Porphyra thali (PTW/E), Laminariae
thallus (LTW/E), Ostreae concha (OCW/E), Sargassum  thallus
(STW/E), Undaria thallus (UTW/E), Codium thali (CTW/E),
Enteromorpha thalli (ETW/E), Syngnathoides biaculeatus (SBW/E),
and Hjppocampus coronatus (HCW/E) for 24 h in combination with
50 nM a —-MSH and then exposed to 30 mJ/em? UVB, After
additional incubation for 18 h, the extracellular contents of melanin
were measured by colorimetric analysis at 405 nm as described
in Materials and Methods. Data are shown as mean £ SD.
(n=3).

3. dzhd A4 g A I FEE9
4 714

S, 28 g4 FEE(0CW/E)o| 23l dWahd Aol o
AEe 718E #9857l st deid A4 BRE o
S AE9] mRNA 2H@& RT-PCRZ v =3319ct et
d& L-tyrosineC 2HE d#9] A3} S-S B9t &
45 ol IAolA tyrosinase’t T8I TS S H
t}. =, L—tyrosine®2X¥E 3 ,4—dihydroxyphenylalanine

(DOPA), dopaquinone, dopachrome, 5,6—dihydroxyindole
(DHI), 5,6—dihydroxyindole—2—carboxylic acid (DHICA)
£ FAskL FHRS AX debdo] A==, o T
oA z7] £Hx=AAYA]  tyrosinase?’}  tyrosine
hydroxylase?} DOPA oxidase® 3419l ZLL 3ich
PAE g e wWEhd g #e A4AR DHICAS
indole—>5,6—quinone—2—carboxylic acid® AlSlsl= &4
¢l tyrosinase—related protein 1 (TRP—1, DHICA
oxidase)?} dopachrome2 DHICAZ oJAst 3= a4
tyrosinase—related protein 2 (TRP—2, DOPA chrome

tautomerase : DCT) o] Qup?%2) , _MSHeF #Fe]A
BE XZARE A% B16 ZME  ANEoA  tyrosinase?t
TRP—-1¢] mRNA @&do] dxJ3] F7t=%eH, o= 28 &

4 Z=ZE(OCW/E, 0.1, 0.3 mg/m) A3t AL =
oz o2 HA3| HaE Uk Figure 3).
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Fig. 3 Effect of Ostreae concha water extract (OCW/E) on the
mRNA expression of enzymes involved in the melanin formation
B16 melanoma cells were treated with OCW/E (0.1 mg/ml and
0.3 mg/ml) for 24 h in combination with @ —=MSH (50 nM) and
then exposed to UVB (30 md/cm?). The mRNA expression of
tyrosinase and TRP-1 was determined by RT-PCR The
representative image of DNA gel electrophoresis and quantification
data of relative band intensity were shown in A and B,
respectively. GAPDH levels were measured for the confirmation of
equal loading of mMRNA.

4, Apd B dE JELA AEE FEE
o] dA a7}

teoR ddad g FEES TR HE10, 30,
100 x g/mDE B16 ZSMF Aazo] 48A17F Bt AFstaL
A4 253 T3 HHoZ MTT dye reduction assay
£ 53l AlZAEL A= TS HESI ogE
E£E9 A EAYHSTE/E)S AYst 30 x g/ml ©]5te]

SEANME AZ F4E HolA ¢en, AE FAd=E
FEFE TAA FH(Figure 4). o1Fe) AA=A 2IE vt
o= dabd A2 S4& UeEA e F 7 s=E
AR5t ol doMe sjdaA ogE FEEo] Wekd
el vAE IS Fdshr] Hstd Mz wiA= f2
d 2gad e S ogE FEEE 50 nM «a

-MSH®} A 2447t AAET o2 A4 BE 30
mJ/em’® ZARRE B9, 2041z F el W dabd ol
415.5% =2 F7IE9leH, ol Z(PTE/E, 30 u g/ml),
ShAJUHLTE/E, 100 g g/ml), 2AWHSTE/E, 10 x g/ml),
u|S(UTE/E, 3 x g/ml), ZZHCTE/E, 30 x g/ml), &
(SBE/E, 10 g g/ml), #uH(HCcE/E, 100 x g/mD)E Azt
A% dzhd Aol Az 131.8%, 180.7%, 162.8%,
112.7%, 144.8%, 163.5%, 183.4%= F2FOZ ZIaEH+=
AE A & 4 YA ch(Figure 5).

AL TZRF &3l AxFE FHEL JILE VKT
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(taurine), A}t EEglE 5o BHELRE EX5tY oef
g QPSS Y oz dEA o, ohauis 7
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SE So] BrAg ERa A1 owr“) G EERR-D
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Za avt YA, ofehe 2EE(0CE/E)S A9 dehd
AR oA B%S TR F 4 glgleh ok Z] T2 gujz
224 BARES E5 2 o Folo st Aoz A
2H0 mYt 29 AR A A7, A3 AL, A%,
AAckoz abmiet =3k, BA, HAEE] AgEo] ¢
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Fig. 4 Effects of ethanol extracts from marine natural resources on
the cell viabilty in B16 melanoma cells B16 melanocytes were
treated with diverse concentrations (10, 30, 100 x g/ml) of
ethanol extracts of Porphyra thali (PTE/E), Laminariae thallus
(LTE/E), Ostreae concha (OCE/E), Sargassum thallus (STE/E),
Undaria thallus (UTE/E), Codium thalli (CTE/E), Enteromorpha thali
(ETE/E), Syngnathoides biaculeatus (SBE/E), and Hjppocampus
coronatus (HcE/E) for 48 h. The cell viabilty was assessed by
MTT dye reduction assay. Data are described as mean + S.D.
(n=3) regarding control group as 100%.
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Fig. 5 Inhibitory effects of ethanol extracts from marine natural
resources on @« —MSH and UVB-induced melanin formation in B16
melanomc cells B16 melanocytes were treated with PTE/E (10,
30 u g/ml), LTE/E (30, 100 x g/ml), OCE/E (30, 100 x g/ml),
STE/E (3, 10 x« g/ml), UTE/E (1, 3 x g/ml), CTE/E (10, 30 «
g/ml), ETE/E (10, 30 x g/ml), SBE/E (10, 30 x g/ml), and HCE/E
(30, 100 x g/ml) for 24 h in combination with 50 NM « —MSH
and then exposed to 30 mJ/cm® UVB. After additional incubation
for 20 h, the extracellular melanin levels were measured by
absorbance at 405 nm. Data are represented as mean * SD.
(n=3).
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Fig. 6 Effects of diverse fractions derived from ethanol extract of
Laminarize thallus (LTE/E) on the cell viabilty and a -MSH and
UVB—induced melanin formation in B16 melanoma cells A. Cells
were treated with different concentrations (10, 30, 100 x g/ml) of
ethylacetate  (LTE/EEt), buthanol(LTE/EB), and water(LTE/EW)
fractions of LTE/E for 48 h. The cell viability was determined by
MTT dye reduction assay. B. Cells were treated with LTE/EEt,
LTE/EB, and LTE/EW (30 x g/ml and 100 x g/ml) for 24 h in
the presence of 50 nM « —MSH and then 30 mJ/cm® UVB was
irradiated. The extracellular melanin contents were measured by
colorimetric assay at 405 nm. Data are described as mean =
S.D. (n=3).

##
H

—
AJE

Cell Viability (% of Control) >
¥ 528 %
HYEe—
—-_—
|
; § \ )
Relative Melanin Contents
(% of Control)
H @ & &
= 2 & = =
“q
P
13
¥
*®
A -

E~
ZE
a-MSH+ UVB - o+ o+ + :; Z
LTE/EEt S 53
S8
Tyrosinase LITI f.%
S =52
© =
=

a-MSH+ UVB -+ + o+

LTE/EFt - - -

Fig. 7 Effect of ethylacetate fraction of Laminariae thallus ethanol
extract (LTE/EEt) on the protein levles of tyrosinase in B16
melanoma cells B16 cells were treated with LTE/EEt (30 # g/ml
and 100 # g/ml) for 24 h in the presence of @ —MSH (50 nM)
and then UVB (30 mJ/CmQ) was irradiated. The protein expression
of tyrosinase was analyzed by Immunoblotting  using
anti—tyrosinase antibody. The representative image (A) and
guantification data of tyrosinase—specific bands (B) were
represented. Actin levels were monitored for the confirmation of
equal amount of protein loaded.
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