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Anti-melanogenesis and Anti-wrinkle Properties of Korean Native
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Abstract - Melanin is produced by melanocytes of the melanoepidermic unit and other cell types. These cells secrete and
distribute the melanin pigment, which provides protection from ultraviolet radiation. In this study, the inhibitory activity
against tyrosinase and melanin biosynthesis in B16F10 melanoma cells and anti-wrinkling effects on human dermal
fibroblasts of Dendrobium speciosum ethanol extract were investigated. The Dendrobium speciosum extract inhibited
melanin biosynthesis and tyrosinase activity in a dose-dependent manner in comparison with an untreated control group.
Treatment with the Dendrobium speciosum extract suppressed a-MSH-stimulated melanogenesis in BI6F10 cells and the
dendrite outgrowth of melanocyte/melanoma cells. The a-MSH-induced mRNA expression of tyrosinase-related protein-1
(TRP-1), tyrosinase-related protein-2 (TRP-2) and microphthalmia-associated transcription factor (MITF) was significantly
attenuated in a concentration-dependent manner by Dendrobium speciosum treatment. In addition, Dendrobium speciosum
treatment increased production of type I procollagen synthesis in human dermal fibroblasts. Dendrobium speciosum ethanol
extract exhibited a potent inhibitory effect on melanin biosynthesis, tyrosinase activity and increased procollagen synthesis.
These results indicate that Dendrobium speciosum shows promise as an ingredient in cosmeceutical products due to its
whitening and anti-wrinkle effects.
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Q3 90107 283 THLee et al, 2003), wa}A], collagen
AL 27 8= AL FEAYAS RIS 4= Qck(Fisher et
al., 1999; Kim ef al, 2015).

A arbutin, kojic acid, linoleic acidE X3lol= W2
tyrosinase A4 7} JoFR )&} 7|54 S vl YR
2 FRSASHA AREEAL glo, et SFE Al =
w7 oM, Al e T A= AT o AR AL 31
CHChun et al., 2002; Seo et al., 2003). WA eFdA]o] =&
HAARAE 0|83l 7|54 A= 7o DA (Park et al,
2013).
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SHol A ApAYskE R E ol 7h178 ()& 45 en 7
TR Eeh, Z7E8] 71178 Bofl 2~6719] BT flo] B
t}, oSt Dendrobium speciosum®| 22|28 thgt 4=
o] £&81= A Dendrobium moniliforme) 3+ G| 3FAS}H
E= A=A a5 A it o] A 9o m(Moretti et
4.0 ol S5 glo] ALgsiel
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Dulbecco’s modified eagle’s medium (DMEM) ¥} fetal bovine
serum (FBS), penicillin, streptomycin, Medium 106, Low
Serum Growth SupplementL Gibco/BRL (Grand Island, NY,
USA) o)A TL918+%aL, 3—(4, 5—dimethylthiazol—2—yl)—5—(3—
carboxymethoxyphenyl) —2—(4—sulfophenyl) —2H—tetrazolium
(MTS, CellTiter 96AQueous One Solution Cell Proliferation
Assay)+~ Promega (Madison, WI, USA)ol|A] +3}ith a—

MSH®} L-DOPA+= Sigma Chemical Co, (St, Lousi, MO, USA)
ol Al A3} Procollagen type I C—prtide EIA kit=
Takara (Shiga, Japan)©||A] protein o] A}&-5}= Bradford
A]9FL- Bio—Rad Laboratories (Hercules, CA, USA)oj|A] G+
Foich

ol

KN
=
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BI6F10 melanin A|EZF= SHtA| E£F-L8)(KCLB, Seoul,
Korea) 9| 4] £-9F "o} 10% fetal bovine serum (FBS)©] Z7}=
Dulbecco’s modified eagle’s medium (DMEM)2 AF&-35}31 1,
Human Dermal Fibroblasts, neonatal (HDFn) A3+ Gibcoo]|
Al -5} Medium 106 BljA]o] Low Serum Growth Supplement
(LSGS)E ¢ 11 COM[%F7](MCO—-17A1, Sanyo, Japan)©fA] &
% 37C, 5% CO,Z7100A] uloFal ATt

Az 54 33

B16F109} HDFn HJZZ 96well plate®] 5 X 10° cells/well
B S E5sto] 24AHESE MRS QMR AR H ol
Dendrobium speczosum/\]fn =R 22 E SF9T) 244
2 EaRS: 2 ol MTS $31912 AL Z oyl §oh9] 1/102
7}k & 37°Coll A 2417k vljek3}ksith ELISA microplate reader
(Infinite 200 pro, TECAN, Austria)E ©]-85}] 490 nmoj|A] &
Fes Sk

AN|ZY tyrosinase activity =4
BI6FI10 A|ZZ 6well plate] 5 X 10° cells/well 2 A|ZZ H
F5to] 24A7kEet NZE HYSE AI71 Foll Dendrobium
speczosum/\] S 5EHE 0, 31,25, 62.5, 125, 250 pg/ml =]
£ 8131 AR Fofl a-MSHE 100 nMo] A A2} & gt 7
o 7247} ot ujorS }9ith PRSE 23] A|#S 3lal RIPA
Aelg g Fofl 4CollA] 3081 5<F
incubations 3}““‘»}, %] 4C 13,000 rpm 305 YAlE 7]
=3l hl o] & Akzolul-S: 71X 31 tyrosinase activityS
5X4’6]- t} ohlz okS Bradford AHHE £3) 595 nmE
ELISAS 2745 8l 5 U3t thil A2 0]-8-5|A] L-DOPAE A
2] & 3}o] 540 nm 4= 2 H|3EY tyrosinase activitys &4

StIcHJung et al, 2014).
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LS B32510] Dendrobium speciosumaaaS a—MSH (100
aM) e} 14240 o] 7212 B 72417152k wjoke 51
1 30] PBSZ 23| wash& 3} Trypsin—EDTAE A 2|5}oq A
S22 =315} 5] 3000 rpmo]] 5E-50F A ZE B0 11 AR
A AT 2 10% dimethylsulfoxide (DMSO)7} 27} 1IN NaOH

K0S A 2|5to] 80 CojlA] 1A]7F =0t WHL-AJ AT} melanin &
22 S melaning ©]-&5}0] ELISA microplate reader = 410
mel Zizte] EwE Zgstct

7} ujel :_H:} Dendrobium speczosum—’,‘—%g ‘:]'ookﬂ‘ TER
1AI7E 52k A2 §F 5 a—MSH (100 nM) 2 melanin A4S -
AFE

5to] 24A17 5 Hi kS Sl PBSE 23] AlH & Al 25 725
il

BRI ANE= Tn'pure Isolation Reagent (Roche, Switzerland)
£ 0| g5}o] RNAS B89t} 5 11g2] mRNAE High Capacity

cDNA Reverse Transcription Kit (Applied biosystem, USA)&

o] &3lo] cDNAR M SHQlTh AT At vl o] what
235kt SFAJEl ¢DNA 1 1l, tagman primer 1 1il, Tagman
Universal Master Mix II (Appiled biosystem, USA) 10 ul, 32}
Z22 8 ulE @il Real-time PCR7]7](ABI7500, Apphed
biosystem, USA)E 0]-&35}0] PCRS 4~35}%it) Aok =3t &
4 whgo] 0] §7A E0]4 gene®] A= Table 194 L}
Ui 2dch, 3t Real—time PCR ¥Hg- 2712 50 Coj| 4] 28 95C
oflA] 104 <t 13] S=e¥star, WA 2 95 CollA] 15% o e
252 60Cof|A] 15221 Ato 25 403] R 43)513ich

Table 1. Tagman gene-specific probes

Procollagen type I C—peptide A &3

Collagen A3k =42 procollagen type I C—peptide
EIA kit (Takara, Japan)g ©]-§-5t0] kit w2l whet A s}
¢t} Human Dermal Fibroblasts, neonatal (HDFn) A|ZE
Medium 106 B0 LSGSE g1l uljofety, 24 well plateo]] 2 X
1072 B5510] 24417k S0 wjofol g mekslo] A A2 &
o2 55 W2 Helal ¥ 244171 Sl AmHoRlS st
procollagen type I C—peptide EIA kitE ©]-8-8}9] collagen Aj
IS SIS, HA 14 collagen FAI7} - LsHA =32
= 96 well plateoﬂ A Z8E A 3 vfoFeR 20 ula} 2'3)A) 100 plS
Aol gar, 37C g0l A 3X7FHES- A1X1 5| PBSE 43 Al
213t the 9P A]A ELISA reader (Infinite 200 pro, TECAN,
Austria) 2 450 nmoj| A L EE =45}

SAAzE
& dglolA de At disiAl= FwtA| + EEHA mean

+£S.D)= HERlen, EH ST Péz_‘ T} Hat Afol=

Zd J_-’-I'

Dendrobium speciosum °|&+& 35-5-9] BIGF10 A 3E39|
o3 N ZEATI}

B16F10 N300 A] Dendrobium speciosum |e+-& &5
o A4S 2P S, MIS e Sedd. 247t
BIGF10 Af|320] s =W(62.5, 125, 250, 500, 1,000 rg/ml)&
Dendrobium speciosum 253 |28}l 24A|7F Bof MTS
= A5t AuK(Fig, 1) 251 500 #g/ml}1,000 pg/ml o) A

Experimental

TagMan gene expression

Gene symbol Gene description Reference sequence
purposes assay number
microphthalmia-associated
MITF . Mm00434954 ml nm_001113198.1
transcription factor - -
TYRP1 tyrosinase-related protein 1 Mm00453201 ml nm_001282014.1
o DCT
Whitenin
g (TYRP2) dopachrome tautomerase MmO01225584 m1 nn 010024.3
Hypoxanthine guanine
HPRT phosphoribosyl transferase Mm01545399 ml nm_013556.2

(reference gene)
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Fig. 1. Effect of Dendrobium speciosum on cell viability in
melanoma (B16F10) cells. Cell viability was evaluated with
the MTS assay. Data represent the mean £S.D. of triplicate
determinations from three separate experiments. (#p < 0.05
versus control).

o] Uehtom, A SEoliis E4o] gl Ao U
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Dendrobium speciosum °JJ€+-& #Z5-2] BI6F10 A ZF9]
o3 melanin ¥4 A3 a7}

Dendrobium speciosum 52590| BI6F10 A E20]|A] melanin
AJaHAof| n| 2= GRS Sle15)7] Q8ll, Dendrobium speciosum
25(31.3, 62.5, 125, 250 pg/ml) T} T 21 Arbutin 100 £g/ml
= A2RE 5 1AZE Flofl a-MSHE A 2|80 melanin A4/3-&
TRk 7247 HlFsko] HA| melanin TS HlaskGlch, 1L
A} a-MSHE TE22 X3t M3l B8l Dendrobium
speciosum FZEANEE A3 HoA HE oxFHow
melenin o A AS & 4 UsArHRg, 2, 7
Dendrobium speciosum S22 A& 62,5, 125, 250 rg/ml =2

) )

3 2O HE SO A as AL seld 4 it

Dendrobium speciosum o€+ F%5-0] BI6F10 A|3E U
tyrosinase A& A 3f

Dendrobium speciosum 3Z%0| a-MSHE|F| Z7}%
tyrosinase /g0l o7t FaES n]A=A] Eels}7| Sl Al
Y tyrosinase ZA=E EQlste] Wttt 1 A3l a-MSHO
]38}l tyrosinase =7} 57 A& BRI 4= Il o] &
Dendrobium speciosum 5250 23] a—MSHe|| 9J5)] Z7}=
tyrosinase 843 & = Q= A sIGrHFig. 3). ol=

o

==
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W

o
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Fig. 2. The effect of Dendrobium speciosum on melanin contents
in melanoma cells. Cells were seeded at 1 x 10°cells/well.
After 24 hours, cells were treated with several concentrations
of Dendrobium speciosum and a-MSH (100 nM) cultured for
72 hours. Then, melanin contents were measured as described
in Materials and Methods. Data are means = S.D. of three
experiments performed in triplicate. ( **p< 0.01 versus control,
#p< 0.05, ##p< 0.01 versus a-MSH treatment alone).
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Fig. 3. Effect of Dendrobium speciosum and a-MSH on tyrosinase
activity in melanoma cells. Cells were seeded at 1 x 10°cells/well.
After 24 hours, cells were treated with several concentrations
of Dendrobium speciosum, arbutin 100 ng/ml and o-MSH
(100 nM) cultured for 72 hours. Then, tyrosinase activity were
measured as described in Materials and Methods. Data are
means £S.D. of three experiments performed in triplicate.
(**p< 0.01 versus contorl, #p< 0.05 versus a-MSH treatment
alone).
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Fig. 4. Effect of Dendrobium speciosum on expression of
MITF (A), TYRP-1 (B) and TYRP-2 (C) mRNA in melanoma
cells. Cells were seeded at 1 x 10°cells/well. After 24 hours,
cells were treated with several concentrations of Dendrobium
speciosum and a-MSH (100 nM) cultured for 24 hours. Then,
expression of MITF, TRP-1 and TRP-2 mRNA were measured
as described in Materials and Methods. Data are means £S.D.
of three experiments performed in triplicate (*p< 0.05 versus
saline treatment, **p< 0.01 versus control, #p< 0.05 versus a-MSH
treatment alone, ##p< 0.01 versus a-MSH treatment alone).
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o]| A} melanin A & §AX}Q MITF, TYRP1, TYRP2
a A
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A A9 e ofust e vlAA) Helsh] Sl
B16F10 A 339 a—MSH®} Dendrobium speciosum A &5 A
2|5to] 24417t $-0f| Realtime—PCRE f-AAME &S 2215131
t}. 71 A3} Dendrobium speciosum 8+ F5E-2 a-MSH
o] ¢J&)] %7} MITF, TYRPL, TYRP22] mRNA W& & 0]
2402 AT A2 818 4 2lolckFig, 4),
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Dendrobium speciosum o|&+-& 3%-59] HDFn A 0] A
B A AT v ek 2254 93 Procollagen A 3HA
=

Dendrobium speciosum A&7} Q1A XAm] A-gobA| L]
procollagen §-/g¢l vl 2|= F3E AR | fste] g A=
A&7} 1A 219] AdfrobAI 2] procollagen /g0l 1A=
= ARl flsto] ti AlGAIRE S40] gl sEollA]
A28l 24 A7 vlj9F & procollagen %S ZAVSIITH 1 A}t
AR A3 22 B0 A g|o)A] 9k T Zgto]| H]E}e] procollagen
e vk g om FAzlen, Aeet /M el
500 pg/ml FE=ofl A BA 2]t H]sl procollagen T/g0] oF
50% 57 oF3itHFig, 5),
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Fig. 5. Effect of Dendrobium speciosum on procollagen synthesis
of human dermal fibroblast. Cells were seeded at 1 x 10°cells/well.
After 24 hours, cells were treated with several concentrations
of Dendrobium speciosum cultured for 24 hours. Data are
means = S.D. of three experiments performed in triplicate.
(#p< 0.05 versus control).
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Melanin-> melanocyte©] 2Jal] A/dw|w] o] f41L A sh=
Aol ApojAl o 2 e 9| RS H &5 k= 98-S ghtk(Yoon
and Han, 2014), SPA|Rt Wpeko = A4 o] A|A % 4] 2ol
7n], F2A, ARA, w5er 5o Aghl 22 ZAE fY
BIH(Berneburg et al, 2000). & AFo| A= Dendrobium
speciosum®] melanin $HJ A E7}9} collagen AJTHA] &1t
2 Aol 54 3 70 BES 2K A e
ZARBIGIE, WA, A2AES A 235 EiE BI6FI0
melanoma A5 0]-8-51¢ 250 1g/ml 2] melanin A4 *|3 &
I} 9 tyrosinase T4 HA] 52345} T} Tyrosinase= melanin
A T el glolA Fagh AR A o] A ofu|iAlel
tyrosine& DOPAE ZZA]7| SES. DOPA quinone 12|l
dihydroxyindole (DHI)Z €] DOPAchorme ## Z-z:9]
melaning FAJSHH Miyamura et al, 2006; Schiaffino et
al, 2010), & AFo| Ao A= Dendrobium speciosum *]E]
Al, melaningHd L tyrosinase®] H4Jo] = oJEA 0 72 74
3ITh E3], Dendrobium speciosume X 2|3t o+ of| A=
62.5 pg/ml s AEE 8214 0 & melanindH] Y tyrosinase
o] AAEQIT) o)1= Dendrobium speciosumP) tyrosinsase
B2 AFIAIA a-mshol G melanin 43S JAIAZ A
o2 Al

Dendrobium speciosum®] melanin 34 214 a5 Hr}
AHAI3] 2AFSE7] 918l Real—time PCRr ©]-8-810f wlHi A £
HAL MR 28 2SI, Tyrosinase F4e] Bofgikal
o7 P ®A9] AARRIANE MITFE4], a-MSH7} MCIRO] 2
3150 24 GPCR—cAMP-MITF Al & 492 E5) melanin §+
/do] o|Fo|XItHYang et al,, 2011), 0] AT A Y-S Folf MITF
o] Z7FsHA Al Mok Fofl A E A L, o]
23t MITF Tl & o] 31010 2 translocation E|o] AARRIA|ZE
A] melanin 31} THE key 5491 tyrosinase, TYRPI,
TYRP22] {704} H&l-& 5714171 7] Elth(Liu and Fisher, 2010;
Kim et al., 2011), Dendrobium speciosum &g F&5-2 0]
Bl key a5l WS oAlEH: 28 T 4 YL,
Dendrobium speciosum ||g+-& =250 MITF} T E AlS
LS JA61o] melanin T AA-EHES] Tyrosinae, TYRPL,
TYRP2Z A35lo] HEH 02 melanin TS SAISHE 2
2 s 4 e,

Collagen® W55 TAsHE Hl3-S P45 9)

fr

T8

2 A ), o), 4 W Aol Fof 5O b
[¢]
o

FAIsEO A Ao} 718 & g8k

41 ol

A Ato] §lom, o]Hgt collagen®] Fhan= 1§13}
0 2 283K (Yang et al,, 2013), 182
2 collagen TS SAISH= A7)0] WAL BFE UREA
obgo] v ekt 4 )

Procollagen2 collagen®] LA = A] propeptided} &2 =
peptide sequence= 7} 1L §Jt}. Propeptide= A~ LA Ujof 4]
collagne A/ Tof5kH FA| 9] collagen A= HE 2] €
CHDumont et al, 2010). WehA], collagen AYSIAIS] oFL-
propeptide®] ¥ SATo =N 1 A aaE 5T
AT}, Fig, 58] AupA thrg A58 F= &4 0= procollagen
e FEE ACR Yekon], ololel Dendrobium
speciosum= %2710 A3} 9SO AREE

9 AT A= EN=E Dendrobium speciosum O|Er-23=
S5 ARl v 9 22O 75 S AR AR
7 AR Ko, a8l &9, AU =AY 1
AL R/ FEo] k] ofof Jitkal AR T

N
fll
o=
ox
1o
rio
rO

~
a3

0]

H AL A= Dendrobium speciosum OEF-&FE5-9] E
EAYoHA] AAIE Fek dWebd @A As) At 4 FE/iA A
o fs AL5IEE Dendrobium speciosum& 52 a—
MSHEF Helat o] la) el Ao S-S 5 oEao
2 AR A] e B AR o AR ot

S5 Yoy flete] Wehd 4 - FAK Tyrosinase—
related protein—1, tyrosinase—related protein—2, Microphthalmia—
associated transcription factor W& ZHQlstylS uf
Dendrobium speciosum*| 2|7l A G4 Hrg o] 5 o]& 7]
0 7 AT}, E3F Dendrobium speciosum*| ] A] type 1
procollagen o] Z718+O0 2 Dendrobium speciosum*|
2|7} collagen A3 S SHAIA Aoz AlmEH, o] 2E
HIE}O 2 Dendrobium speciosumPl|eh-2 25 A7 A] Wz}
U3k B RAre] i gl EEA U] B4e AJEliAA
WMo go] gl tet makael vagS A
collagen®d& SHAIH L 2A] =570 A0 grdet avts 7t
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A A0 AR o] 754 HAE AR AT
Aoz A

2 A7 sEURA 3 FATARI (A PJ009470)
O] Al o] s} o] Fojxl Az ofof] ZAEH YT,
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