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Effect of Dendrobium loddigesii Rolfe Methanol Extract on
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ABSTRACT : Dendrobium loddigesii (DL) is a valuable and versatile herbal medicine with the anecdotal claims of anti-oxi-
dant and anti-inflammation. In the present study, we investigated the whitening effects of DL under various conditions with
B16F10 melanoma cells. The DL extract inhibited melanin contents and tyrosinase activity in a dose-dependent manner,
compared with untreated group. Treatment of the DL extract effectively suppressed the a-MSH-stimulated melanin forma-
tion, tyrosinase activity and dendrite outgrowth. Moreover, the o-MSH-induced mRNA expressions of tyrosinase-related
protein-1 (TRP-1), tyrosinase-related protein-2 (TRP-2), microphthalmia-associated transcription factor (MITF) and pro-
tein expression of tyrosinase were significantly attenuated by DL treatment. These results indicate that DL may be a great
cosmeceutical ingredient for its whitening effects.
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M o TE U (Tsai e al, 2010). 3, Z7]914 shihunidine,

shihunine, dendrophenol AJ&-2] 7ol 3+ A<}l F o 4l

&322 (Dendrobium loddigesiiye ‘&30l 43k thdAy Aol Na*, K'-ATPase A& 5ol thak By7t ok (Li et

ZRoZ FYAE gie=ekd 9 skeF (Ao FAR el al., 1991). 2283 Dendrobium & 2552 B Az 24

Ao Ao} fler teleolM F2 A9 GEEE ARl ERIFEACH (Ye e al, 2002), HHEFE W R 7F
3

), AR E (EEnH) 5o §50% F= IFSYE B B3 %y gZRolme ks, g 9 A 58 YE
EEYS glollal E¥ @vi) 2 W2 (el AR Wie, Z1E SieHEES ks, aeF | WY 59 ZRge] 3
(Kim et al, 2005). = F=o|u A& vt 5 Folrlol ol GEA Th (Choi er al, 2002; Ng et al, 2012). 3

F7tlA SxA o] B Bhele TpeFe At K18 ZAlA olob 2 TRdE oflE Jwol whsmARE, of
wlo] FxA]atol|a] E2]E phenanthrene] loddigesiinols A - A7k mjgof] tist G52 WA UA] &
DOIA nitric oxide (NO) A&ll's3 DPPH ] A7|%°] e Algte] #RAe A3k 8 OJ} % SPEA

o] wF o™ (Ito e al, 2010), loddigesiinol G - Jol|A] AEAN] d] BEAEEF] 2 1—‘:— Aol ulFLe] Fi|Zol XA
A28 ol FHEE a-glucosidase FA|ol| et AF7F B 3= melanocyte?l Al FAETH (Ando er al, 2012; Seiberg,
o] 3 (Lu et al., 2014), moscatilinllA] a7} A 2001). dzhd & 0]—13] A4ke] Bl tyrosines 7|AE
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SlEMT =z
tyrosinase, tyrosinase related protein-1 (TRP-1), tyrosinase
related protein-2 (TRP-2, DCT)dl <2]3ll 3,4-dihydroxy-
phenylalanine (DOPA)E <3 DOPA quinone® 2 Z%H=31
F2 A9 eumelaning ZAAIES] pheomelanin®] TAFHTH

(Fig. 1). Microphthalmia-associated transcription factor
(MITF)y= TRP-1, TRP-29] eumelanin IJ& ZH3= 58

3l IS S Aadd ARoln dWahd Ao P
BAES] WS Hsks Ao 2 dHA Ut (Bentley et
al., 1994; Hemesath et al, 1998, Kim et al, 2011;
Olivares and Solano, 2009; Wu et al., 2000).

A arbutin, kojic acid, linoleic acidE >3}
tyrosinase A|3|A| 71 o] oF-9)EF 75 sPEES] w9
2 U ARSELAL Aoy, EAIG sPERAIE
T A, A A T AR A T AREL
St} (Chun et al., 2002; Seo et al., 2003). Wb QFAAdo]
F2 HAAGEE ol &gt 7154 AF o] 8E 3 3l
(Park er al., 2013a), P]¥e] #ASH HAE 2= ST
(Dendropanax morbifera) 9 FZEE2] ditst 2 njwgA
(Park et al., 2013b), 253+ A2 v|XAUF (dbeliophyllum
distichum) &g FE=°] F4kst 2 mas (Kim and
Lee, 2015), U1¥4] (Endarachne binghamice) 222 W}
d A A @3 (Jeon er al, 2013), LO|FEFE]
tyrosinase SAAEA (Yang and Boo, 2013), $HkA] 174%9]
methanol FZ2EZ 5 tyrosinaseZ’d A &3} (Seo, 2001)
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= 171
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2. A%
Dulbecco’s modified eagle’s medium (DMEM)3} fetal

Haf M AN g5
bovine serum (FBS), penicillin, streptomycin, Medium
106, Low Serum Growth Supplement= Gibco/BRL
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(Eggenstein-Leopoldshafen, Germany)ollX T+U3sFAL, 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,
USApPIA 7138131Th o-MSHSH L-DOPA, arbutin, 3382k
£ Sigma Chemical Co. (St. Lousi, MO, USA)IIA 3151
Tyrosinase antibody~= Santa Cruz Biotechnology, Inc.
(Dallas, TX, USA), Gapdh antibody:= Cell Signaling
Technology, Inc. (Danvers, MA, USA)IA Y3ttt

al,

3. MIEZF U MI=ZufQt

B16F10 melanin A Z5= 3H=A 2523 (KCLB, Seoul,
Korea)ol| ] E<F wo} 10% fetal bovine serum (FBS)o] 3
7} Dulbecco’s modified eagle's medium (DMEM)S AR
319, COMY7] (MCO-17A1, Sanyo, Osaka, Japan)ollA]
2% 37C, 5% COZZANA v Fadrt.

4. HMEZ S8 53

BI6F10 AIEZ 96-well plateol] 5 x 10°cells/well 2 Al EZ
Este] 2487HERt AIEE PESE AlR) FHoll A SA s

=

=3 2 e ATk 2407 wjgE g Fol MTS &
oS MlEajtd g 1/10S H71e F 37ColA 247
v ¥&Fsd k. ELISA microplate reader (Infinite 200 pro,
TECAN, Grodig, Austria)S ©]-83}] 490 mm oY FF=5

243kt

T

5. MIZZ W tyrosinase activity 5&

BI6F10 AIXE 6-well platedl] 5x 10%cells/well2 A EXE
BFeto] 24475 AEZE A3 A7l FHoll arbutin
100 pg/mds} F2AIAEE F=HEZ 10, 50, 100, 200 g/ml
A= 319 117 Foll a-MSHS 100 nM©] EA] A2
gk Foll 7277F Bt S SIStk PBSE 23] AlHS shar
RIPA protein lysis buffere *2]& 3 Fof 4ColA 30%

59 incubationS 3FItE 4CelA] 13000 rppmOZ 308 59t
A & o] ¥3E FSARS o RE St

tyrosinase activityS =435tk @A Y-S Bradford %9
(Bradford, 1976)2 &3l ELISA microplate reader (Infinite
200 pro, TECAN, Grodig, Austria)s ©]-83F0] 595 nm o] 4]
SASAL sLg A o]83lA L-DOPAE A& &
o] 540 nm S =2 M| XU tyrosinase activityS =731t}

6. Melanin 38 Y 2Z

B16F10 A= 60mm A|3ZErjEE Ao 5 x 10 cells/well=



HEZ - HAE - A0IS - 0[S - OFFE - 20t - TS| - HIHT - ZNE - Ho
Table 1. Tagman gene-specific probes.
Experimental Gene Gene TagMan gene expression Reference
purposes symbol description assay number sequence
MITF microphthalmia-associated Mm00434954_m1 nm_001113198.1
transcription factor - -
TRP1 tyrosinase-related protein 1 Mpm00453201_m1 nm_001282014.1
Whitening (PR(I:’T2) dopachrome tautomerase MmO01225584 m1 nm_010024.3
hypoxanthine guanine
HPRT phosphoribosyl transferase Mm01545399_m1 nm_013556.2

(reference gene)

MEE BF5) arbutin 100 zg/md 7 3k
MSH (100 nM)E.t} 127k 7ol A&
&S T 2 o] PBSE 23] Al sk Trypsm-EDTA::j
A2ste] AEZE 483t 5 3000 rpmoﬂ 5. ol QA HaE}
o] NEZ moy AENE A3 F 10% dimethylsulfoxide
(DMSOY’} 7Fd IN NaOH&9S *2|alo] 80CollA 1A17F
et WA T WS thA e ® ELISA microplate
reader (Infinite 200 pro, TECAN, Grodig, Austria)g ©]-&3}
o 410 nmol|A ZHzte] FFEE SAsI o Wahd %‘
7 melaning 7IFEo2 slo] ZAE FEFANN EhPde

}_
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7. Real-time PCRES S¢t O|WHztd 7TIX} Yo

A fAR BAE Slsly] flEiA BI6F10 AlEE
60 mm A ZujFGAN] 1 x 10 cellsiwell2 N EE B33 &
2477 ket RMAFEES S FEE N T
ot x2] 3 F o-MSH (100 nM)Z melanin A4S F=31
24175 ‘3]1"]:g slal PBSE 23] AlH £ AEXE +s18]

o ek A=

Switzerland)Z ]
(total RNA)Z
Kit (Applied Biosystem, Foster City, CA, USA)E ©]

+ Tripure Isolation Reagent (Roche, Basel,
slod RNAE 2]kt 5429 mRNA
High Capacity ¢cDNA Reverse Transcription
85}

DNAZ FHEalsit. AL AzAl ohiredel ek Saak
o} &AE cDNA 140, tagman primer 140, Tagman

Universal Master Mix II (Appiled Biosystem, Foster City,
CA, USA) 10 i, 32} 575 844 E Y3l Real-time PCR7]
7] (ABI7500, Applied Biosystem, Foster City, CA, USA)
£ o83l PCRE sl A T 84 whgol 221
TagMan gene->  http://www.lifetechnologies.com/kr/ko/home/
life-science/per/real-time-per/real-time-per-assays.htmlo 4] 7324
sl 7% F ASSIGL BASAA s HH% BolA
gene®] FEE Table 1914 YERNSITH X3 real-time PCR
HES- 2712 50Tolx] 23, 95CollA] 103 B3k 13] $=333}

o Al

300

32, MA 2% 95CelA 15% annealing 2% 60CollA 15%

2 408 W= sl

8. HYstM Z=2¢8! (Immunoblotting) A4
Western blotS ©]8-3}%] tyrosinase TH o] W A=
24590 PAD AEE FEUE 2@ AP2 dErs
24X]7F WF - 62.5mM Tris-HCl (pH 6.8), 2% SDS, 5%
[-mercaptoethanol, 2mM  phenyl-methylsulfonyl fluoride,
protease inhibitors (Roche, I mM
Na;VO,, 50mM NaF} 10 mM EDTAS sl S5AE
ARSI MEE SSAAATE Al S3l9S 15,000 g2 4Tl
A 3087 A4 EEjste] et xgtelal Sle deelvs
AR e GhlE 20 ugS 10% SDS-PAGEC] 7] 4
&A1 T PVDF (polyvinylidene difluoride) membrane
(BIO-RAD, Richmond, CA, USA)22 At} gz
membrane®] blockingS 5% bovine serum albumin (BSA)®]
S-0-¥ TTBS (0.1% Tween 20+ TBS) &8-S AF&oa] 24]
7k 59t 23 U2 tyrosinase, GAPDHZ )3l 12} &<}
WeAI7 F 23 A

ol
L
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=
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l

Manngeim, Germany),

horseradish peroxidase-conjugated
anti-rabbit anti-mouse IgGE WHE-A]7]3L ECL detection
reagents (Millipore, Billerica, MA, USAYE AMg-3te] Tl
o HAAES st

9. SAIK2l

B AgelM de Aol disiNe HEN £ FEHA
(means £ SD)= UERNRI O, sty 7 Awtate] H
2}o] & student’s r-test? -2 3}o] p-value Zrel 0.05 P
) FAHCRE fofgh xfel7t e AoR WS

2o 2 oE
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2= (Dendrobium loddigesiiy ™&He FEE]
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Melanin synthesis pathway. Melanin synthesis is
regulated by tyrosinase, tyrosinase related
protein-1 (TRP-1), tyrosinase related protein-2
(TRP-2, DCT).
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Fig. 2. Effect of DL on cell viability in melanoma
(B16F10) cells. Cell viability was evaluated with
the MTS assay. Data represent the means + SD of
triplicate determinations from three separate

experiments.
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Fig. 3. Effect of DL on melanin contents in melanoma
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cells. Cells were seeded at 5 x 10* cells/well. After
24 hours, cells were treated with several
concentrations of DL, arbutin 100 zg/ml and o-
MSH (100 nM) cultured for 72 hours. Melanin
contents were measured as described in materials
and methods. Data are means+SD of three
experiments performed in triplicate (*p <0.05
versus o-MSH treatment alone, **p < 0.01 versus
a-MSH treatment alone).
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Fig. 4. Effect of DL and o-MSH on tyrosinase activity
in melanoma cells. Cells were seeded at 5 x 10*
cells/well. After 24 hours, cells were treated with
several concentrations of DL, arbutin 100 zg/ml
and o-MSH (100 nM) cultured for 72 hours.
Tyrosinase activity were measured as described in
materials and methods. Data are means + SD of
three experiments performed in triplicate (*p <
0.05 versus a-MSH treatment alone, **p <0.01
versus a-MSH treatment alone).
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4. B16F10 MIZZ0lIM tyrosinase THHZO|

Tyrosinase= melanin A3HAdol]l 2% 42
Ao}, B2 TFEE0| 23] tyrosinase THYE o
IS PAl=A s flal, Bl6F10 A Z50
(25, 50, 100, 200 zg/m)H e E & B 7247+ HjFS 3}
a 73&} tyrosinase T} o] o] FEHAA FxA]

EXEE AMEelS W v & o= AhHE A

g AU (Fig. 5).

=]
i ok N P

o8 W

of 9 m

)

tlo
ot —1}]! ;84
(At

5. B16F10 MIEZZ0jA] Haju S 21 K} 9s Kol
uﬂg].l/] A BE §AR o] we
Q13}7] €18l B16F10 A X3
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< Tyrosinase

.- - |

g s S Bl - o

Fig. 5. Effect of the methanol extracts of DL on o-MSH
induced tyrosinase protein expression in B16F10
cells. B16F10 cells were seeded at 1 x 10 >cells/dish.
After 24 hours, cells were treated with several
concentrations of the methanol extracts of DL,
arbutin 100 zg/m¢ and o-MSH (100 nM) cultured for
72 hours. Expression of tyrosinase protein were
measured as described in materials and methods.
Data are means + SD of three experiments performed
in triplicate.
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Fig. 6. Effect of DL on expression of MITF(A), TRP-
1(B) and TRP-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 DL and o-MSH (100 nM)
cultured for 24 hours. Expression of MITF,
TRP-1 and TRP-2 mRNA were measured as
described in materials and methods. Data are
means + SD of three experiments performed in
triplicate (*p <0.05 versus a-MSH treatment
alone, **p<0.01 versus o-MSH treatment
alone)
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