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Whitening Effect and Mechanism of Aerial Part of Pueraria lobata
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Abstract — The purpose of this study was to evaluate the whitening effect of aerial part of Pueraria lobata and mechanisms.
Aerial part of Pueraria lobata, dose-dependently reduced the melanin content. Aerial part of Pueraria lobata, significantly
decreased cellular tyrosinase activity, while there was not any effect on tyrosinase in cell-free conditions. To elucidate the mech-
anisms behind the aerial part of Pueraria lobata, treated melanogenesis regulation, the expressions of melanogensis related
genes, proteins, and the activity of a~glucosidase were determined. Aerial part of Pueraria lobata, significantly inhibited gene
and protein levels of MITF, tyrosinase and TRP-1. It suppressed the o~glucosidase, leading to inhibition on the maturation of
tyrosinase. Also aerial part of Pueraria lobata, was observed to have the high antioxidant activity. These results suggested that
whitening effect of aerial part of Pueraria lobata, should be due to the down-regulation of MITF, tyrosinase and TRP-1
expression and the intercepting maturation of tyrosinase through suppressing a-glucosidase. Another should be the high anti-
oxidant activity. The findings show the possibility that aerial part of Pueraria lobata, can be used as a potential skin-whit-

ening agent.
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A2} — Dulbecco modified eagle medium(DMEM), anti-
biotics(penicillin&streptomycin), phosphate-buffered saline
(PBS), fetal bovine serum(FBS)2 Gibco BRL AKGrand
Island, NY, USA)ZH-H F+ A2, 3-(4,5-dimethyl-
thiazol-2-yl1)-2,5-diphenyltetrazolium bromide(MTT), arbutin,
acarbose, dimethyl sulfoxide(DMSO), 3,4-dihydroxy-L-
phenylalanine(L-DOPA), 2,2-diphenyl-1-picrylhydrazyl(DPPH),
a-glucosidase, o-melanocyte-stimulating hormone(c~MSH),
mushroom tyrosinase, p-nitrophenyl-o-D-glucopyranoside
(pPNPG)s 71} H4F A]2F2 Sigma-Aldrich AKSt. Louis,
MO, USA)ollA + 31 T} Tyrosinase, MITF(microphth-
almia-associated transcription factor) @ TRP-1 antibody+
Santa Cruz Biotechnology AH(Santa Cruz, CA, USA)=5E
T4 3%t} Easy-Blue Total RNA extraction kit(iNtRON
Biotechnology, Seongnam, Korea), SOD assay kit(Dojindo,
Japan), TagMan RNA-to-Ct 1-Step Kit(Applied Biosystems,
CA, USAYE +93te] ARS-3Hatt.
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27 B =S TS st Ao eSS Sl 100 ml
2 UE 3 oek2 2 suf 3]43te] wHE-]t). Puerarin?t
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2 ARSI ZHS Capeell Pak C18, UG 120(4.6 mmx
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M= MZEE =X —BI16F10 melanoma A ¥ =4
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o} A AEE 242 Carmichaele] Wy Vo) wje} =4
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Mushroom tyrosinase Xai&4 =3 — Tyrosinaseol] t
g W371d® ARE-SH] 915k 0.01% L-DOPAS A %8}
At v @42 #8351 mushroom tyrosinase= 2,500
units/ml2] tyrosinaseE HI SIS TE 0.1 M 212l (pH
6.8) 160 ul, 7z} == A& 10 ul, 0.01% L-DOPA 20 pl,
tyrosinase 10 pulE ¥l £ s ¥ 2 % 475mm
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Al 0.1 M QIMHESN S ARE-SI N, RO R
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bufferZ A3 5 AXEE #7351t} Lysis buffer(0.1 M
SPB pH 6.8, SmM EDTA, 1% triton X-100, 0.1 M
phenylmethyl sulfonyl fluoride) 200 ul 718t LSl 30
FoF ¥Fx] ¥ 4°C 1,3000 rpmoE 3027 QAR 3
s Ao de ATt G A2 Bradford &= 3 7Fet3
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HX]ek & 475 nm microplate reader® S4E=E 43I0
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WS- 715L PBSTE A4 3 & ECL &4 o2 w3 A
FluorChem E system image analyzer(Cell Biosciences,
Santa Clara, CAYE ©]-8-3t%] band®] AM1-S Z3HATt.
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3t A X2 E eszy-Blue Total RNA extraction kitZ mRNAZ
FZ %, ND-1000 spectrophotometer(NanoDrop Technology,
USA)E ARg-3lod a8t 300-500 ng/ple] A1S mRNA,
primer @ TagMan RNA-to-Ct™ 1-Step KitZ Al-&-3fe] A
ZsAje] Al HOIZ AJaste] ABI step one plus(Applied
biosystem, USA) 7]7]01A4] 48°CollA] 158, 95°ColA] 10%
18], 95°CollA 15%, 60°ClM 1IEC2 40~60 3] HH=-51of
threshold cycle S 24ttt

a-Glucosidase X{si&#4 =& - 0.1 M phosphate buffer
(pH 6.9)Z 0.5 unit/ml9] a-glucosidase®} 5 mM pNPGE
74z G AlA aaet 71d 4o R FH|SIITE a4 &
A 20 ul, ZF 3= AE 10 pl 2 0.1 M phosphate buffer
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AEA 20ul ¥ 37°CollA 158 THSAIF T 02 M
Na,CO,E 80 plE Fo] ¥H&S BAAZ F 405 nmellA]
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S Axragier”

DPPH radical £7{&4 - DPPHE ©]&-3l] 2|59

it

345

t]Zt 27 & FH(radical scavenging effectyE =7 5= Blois
S Bg-slo] S4a). mlekEel] 521 0.2 mM DPPH

AN AT 112 4S5 A%, ALol 3087 3

ST 520 nmellA S8 =S S5t 8 thxt

2= vitamin CZ AFE-311.2 ™ DPPH radical 27484

olels} 7o) arelst

DPPH radical scavenging activity(%o)=(1 — A/B)x100

A AR B7FEE B, B AR TR 8

i

flo |o X oo o

Superoxide Radical 27{&2 &M — Superoxide dismutase
(SOD) A& SOD assay kit-WST(Dojindo, Tokyo,
Japan)E ©|-&3to] SAEAUTE A RE FEHE 3|45t
96 well plateol] 20 w¥ 53k ¥, WST working solution
S 200 ke ¥ 33819 Enzyme working solutiong-
20 plg F7Fste] 37°CollA] 2027} incubation 3F % 450
oA FEEE ST iz AES &4 gl 20
pl dilution bufferE ¥ 2™, SOD radical 2~A&/3-2 o}

#j o} o] ALkerdrt.
Superoxide radical scavenging activity(%)=(1 — A/B)x100
A: NE 7] F8=, B AR TV S8

SAXME| - BE AP AT UAE 17819
B A2 SigmaPlot version 10.0(Systat Software Inc.,
San Jose, CA, USAY &3l Student’s t-test= A 2|31
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Fig. 1. High performance liquid chromatogram of puerarin, daidzinin and from aerial part of Pueraria lobata (APPL), at 254 nm.
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Fig. 2. Concentration-dependent effects of APPL on the cell
viability. The B16F10 cells were treated with various concen-
trations of APPL. Data are means+S.D. **p<0.01, ***p<0.001
compared to control.
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Fig. 3. Effect of APPL on melanogenesis in B16F10 cells.
The cells were stimulated with o-MSH and incubated with
APPL or arbutin as a positive control. Data are means+S.D.
**%p<0.001 compared to cells stimulated with o-MSH.
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Fig. 4. Inhibitory effects of APPL on (A) mushroom tyrosi-
nase and (B) cellular tyrosinase activity. Tyrosinase activity
was assessed by measuring the absorbance at 475 nm. Kojic
acid was used as a positive control. Data are means+S.D.
*p<0.05, **p<0.01, ***p<0.001 compared to control (A) or
cells stimulated with &-MSH (B).
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Fig. 5. Effects of APPL on the melanogenic related to cells
stimulated with -MSH proteins expression, tyrosinase, TRP-1
and MITF. B16F10 cells were stimulated with o-MSH and
incubated with APPL or arbutin as a positive control. GAPDH
was used as an internal standard.
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Fig. 6. Effects of APPL on mRNA expression of (A) tyros-
inase, (B) TRP-1 and (C) MITF. B16F10 cells were stimulated
with &-MSH and incubated with APPL or arbutin as a posi-
tive control. GAPDH was used as an internal standard.
*p<0.05, **p<0.01, ***p<0.001 compared to cells stimulated
with a-MSH.
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MITFE 7frsted naaas vehde Aos defA 9l
0.0 w3 B Apdo] 94 AYATS Falo] &
Tk A daidzin, genistin, glycitin®} H]uj ]| daidzein
genistein, glycitein®} puerarin®] 7= U2 S13A
om o]Fo] 23 FEE2 tstaF B ““F)r"] A3
A &S e

Aephd 2 2o ot o-MSHE] 2= Tl ¢Js)] Aol
=712 4 k. a-MSHE= MC1R(melanocortin receptor 1)
I Agslar 2Aadd TRl adenylate cyclases €433}
3l cyclic AMP(cAMP)E Z7HA1ZIt}. 9482 2 protein
kinase A(PKA)E 53l cAMP responsive element binding
protein(CREB)S €433} A|71t}. &/4slE CREB= MITF
o] w8 ZIHAIA tyrosinase AR WS 31
ke Zow dA Aok’ AdHH-849S Hrishr] st
o A zE 2N FE2ELS puerarin? daidzing A 343
row ¥FsaArh. o-MSHE BI6F10 Al S 2FAA
AP IANN S 8% 8 & wehdg ek Eat zhke] ujul
2HE R A s oEAR Hapd TUAE e
Ao AR FHIL sEollAE 50%01de] WaphdAdd
A g SRlsiit.

Zwre] mw71d-S ukely] sl depd A4 Y
71E R 75750 = 922 she tyrosinase®] 244 UW%
G 215kt Tyrosinase= tyrosineS DOPAZ %13k
A7 AL DOPA—— DOPA-quinone® 2 3kA|7]H I DOPA
chromeol|A =% 5,6-dihydroxyindole(DHI)®] indole-5,6-
quinone® & WZE = Aol Hofste] Q1A Wo] Wahd
A ARAA 7P 83 27] S dA 0 Hejst
= BARA B2 v Agito] o] 84F A ske 87|
AL 7R g} 2wk mushroom tyrosinasedl] Thak ]
& ay= gk 28y A2 tyrosinase ol v
A G IS 23, v= oEFA Fold Aa
= YeplAt. o238 A= kojic acidut arbutind} 72
o muEEe] 28719 tyrosinase®] 2320 4
Aol oste] Aapd A& Aslshs 2ol obd tyrosinase
o ZHAQ YIS Sall 9] At depd A4S o

A
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Alske Aolegt 5 4 Ut

A Ao 1%04 sk F2 ARSI tyrosinases}
TRP-19] A zE 4 Znte] wjul 21-8-o] Ad/d-g sijlst
=l T8 AAEERJIAR] MITF WX 932 &}lst
Atk AAE Fale] AdEo] MITF2] #31E 53] melanin
A S A F ogol B Zuke] MITF
9} TRP-1, tyrosinase2] mRNA % Tz W&of njx]= <
kS 39135k A3} MITF, TRP-134 tyrosinase Thef] 2 o
mRNA 25 AT ZE SR o= #Arte]
MITF &8 JAE F319] tyrosinase2} TRP-12] mRNA 7
AbelAel ok vl wielo] ZHAE N, o] Yol Hepd
g QAR o]ojR]= Flolet AtETh

232 H tyrosinase= a-glucosidasedl| ]3] To] 2] uj
A9 tyrosinase® ZEHEA Hoh ag1u0051dase A& A|
= tyrosinaseE 54317 foldingr|A copper’} $i= 584
315l HEE melanosomel & ©]EA]A ““E]r‘/‘?ﬂ/‘é% Z]3]
oty g A oY Zvke aglucos1dase
o]EA 07 Attt Avto] M & &4
tyrosinase®]  glucose trlmmlng #4S A
tyrosinase®] glycosylation ¥+-3-= JAE 7FsAdo] A= A
o2 dotEg

7o) Foll osf WA S E AL S =
A B =] itslEAded ok D/dhka A kel 3
A 2 g Al Eﬁrﬂow}% AFHIT7} Qo] TheF
& ZHe) Srizel tish sk B4L RIS DPPH
radical 227" %&i}%éliﬂ Apgss o83 st
ZHHOZ FZ tocopherol, ascorbate, flavonoid 3}3}=}
aromatic amine 3}5H22] ikl S o] AREEHE
WO E Tk JALNERY st 248 ek
dl o] o]& 53 itk SODE Al Zo {3l 3t oxygen
radicale FIE}EAE AT E Zujgee sl Gk
2, SoDel| A FkslA= peroxidasel} catalasedl] 2
ste] AR WollA Fallst & Ak} A EALZ HEAA
FYRrERE PAE BEshe 715os dEA Y
el ksl gt S E BE WA v oEF
< F7HE BHlom SOD-rr/\P%L dSHol o3k ikt &
= bHEHz:rLJJr H S o 2 o]Fe] gitst a3=
2l

=52 21]47:
ks = Soo RIS A3 F501e] a5

o] T AFAQI mEliA 2 &8o] 7Fs T FoE %ﬂr‘%
=

dehe AR S RN AL 2

M
T

2 Aol Zuke] PuEsE B8] S84 30%
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FAHAFZEEY ethyl acetate T8 E2] A=A, tyrosinase
A&l 24, melanin A4 A A, orglucosidase #13 &
4], MITF, TRP-13} tyrosinase®] Thia 2 {7z} wd of
A 23 9 kst G4 55 AT WeldA " A3
T oEA o= depd AAE JAISIAAL arbutink Tt ¥
ot 3= Wt} ZWke] mushroom tyrosinase A &4
=23 A3 A a7t e, A% W tyrosinase 24
S oA vt #EEAT Avke] MITE, TRP-12
tyrosinase?] Tl @ = mRNA A A S el A3}
MITF, TRP-13} tyrosinase TH2 2 mRNA & Z7g oA
T 37 Q1A B o] AAlFoEM v §5S
Ebd AR ERIE T AT} arglucosidase A3l 2/d
=443 T X072 grglucosidase®] TS AAA
7 ZAxre} Mo & A= Zvte] 2g5to] k).

Zrke] ksl 848 DPPHY, SODFAFEASHHE S
ARgste] g1 BE WA FE )& o E 3t
staas Hih

olde] Ads Sl & o Ao nwi g = MITF,
TRP-13} tyrosinase2] mRNA & 2 thilzo] WS o
Aoz dAepd A Faa49 28-S A8,
tyrosinase®] a-glucosidase A1 2| 2 2-8-3}o] tyrosinase®]
HY & 728 dAste] Wahd S Asete 2o=
Vet BEe] AHEsl
2= Fuist Al 7 e ACE G3E, ARk v
7167 AEAM S A9A ST B2 A0R AleEn

A A
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