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Abstract

The effect of Codonopsis lanceolata on the melanogenesis

Seung-Yon Lee, Jin-Man Kim, Hyun-Chul Oh, Sook-Jung Im,
Chung-Yeon Hwang, Yeun-Ja Mun, Won-Hong Woo
Professional Graduate School of Oriental Medicine, Won Kwang University, Tksan, 570-749, Korea

Acquired pigmentary skin diseases such as abnormal melanogenesis, vitiligo,
chloasma and inflammatory pigmentation are related to regulate the melanin
production. The aim of this study was to investigate the effect of Codonopsis lanceolata
on the melanogenesis of HM3KO human melanoma cells biologically. The cells were
treated for 5 days with Codonopsis lanceolata at several concentrations. Treatment with
Codonopsis lanceolata suppressed melanin contents as a dose dependent manner
without cytotoxicity and morphological change. And the extract of Codonopsis lanceolata
also inhibited tyrosinase, a key enzyme forming melanin, in a dose-dependent
manner. And it did not affect the DOPAchrome tautomerase(TRP-2) activity. These
results suggest that Codonopsis lanceolata is a candidate for an efficient whitening

agent which supresses melanogenesis by a Raper-Mason pathway.

Keywords : Codonopsis  lanceolata, HMB3KO human melanoma cells, melanogenesis,

tyrosinase activity, melanin content
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ole] B AFdAe Y K v Lo
A dE 8507 tyol] mxel dind
FAABAAM Awg FEFe vA=A &
olR 7} 93ty HM3KO human melanoma
AEE o] &3t Aepd WA ANA 7}
A Q2% FAQ tyrosinase FAE F
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DOPAchrome tautomerase(TRP-2)of] w]X]
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(TRP-2) €4z &3

Dopachrome tautomerase(TRP-2) #-A]
St Funasaka$(4)9] Wgol Jste] 23
At dHdAEE 3t AEIA
& eI, 100w M EL HY(lysis
buffer; 1% Triton X-100, 10mM sodium
phosphate, pH 7.0, 0.1 mM PMSF)& %
I 4T €A 308D Hg EEoiF
dA AEE SgAZ & 4R st 4
Z94-8 33l Dopachrome tautomerase
A gANoF AE34 e Dopachrome
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$AA L= 2N Yt BRREAZ
37°C, 475nMelM JFFxe] WIE 1A%
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8) &stoldx pE
Axe FHeHHe wiYLEFT Inverted

Microscope(phase contrast, Leica, Germany)
€ o83t #F3
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1. Heel Al 2 tyrosinase &4

Ax &2t

Tyrosinase= melanin  §Ad9]  key
2887l g Ee #A
tyrosinaseE ©] 83 Alg# Ul tyrosinase
EqAEEL FHE wdAY A 3l
X #&3F dAHIHoE JAAHT Q)
TH(18-20).

tlgo] tyrosinase &4 U|XE
ZAYE7) 98] ¥ Al tyrosinaseE
o AYPF U tyrosinase BHEE
23, 001 mg/ml AHTAXME HERT
vty 92%, 0.1 mg/ml Fxo|A 8%, 0.5
mg/ml F=e|A 68%, 1 mg/ml FEolA
= 67%Z WA tyrosinase XTI} FE
olEHo g ZrastAthFig. 1). o]de Z
B vy EFEEL AFFY tyrosinase
SHEE ERHOE AAsHTh

enzymeO &
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2. H=0| HM3KO human melanoma
MzZe| ZAlof njx|= 48

T od
HM3KO human melanoma &) 3 oj}A]
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HeF&E9 dad 44 dAaxkEs AEFE AF, B2 29, dEzFd o

AbEE7) 9Ete, Y FEEY] TR fﬂra} g wWBgo] 1175%, 1242%, 1271% =2 1}

human melanoma A X v|Xe 93¢FE B gyYFEEd ly X Z42o] =

ZAEEH. HY32ESL ¥EEE 59 AEALs ¢ F amc}(mg. 2).

Zt human melanoma M ¥l FiF F wetM, oY 8582 HM3KO HX
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Fig. 1. Inhibitory effect of the mushroom tyrosinase by Codonopsis lanceolata

extract. Tyrosinase activity was measured using L-tyrosine as a substrate.
Values are means+S.E. of experiments performed in triplicate.
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Fig. 2. Effect of the Codonopsis lanceolata extract on the cell proliferation of the
human melanoma cells. Cells were treated with several concentrations
of Codonopsis lanceolata extracts for a period of 5 days. Data are means
+S.E. of experiments performed in four times.
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o 1 mg/mle] F=7A AMEHHE Ve
W) kst
3. Heo| "atd MMo| o|x|= d&

o] AFzHoz dad AFAHY FH
ZAEQ daldge pixle dFE FA}
S5 4=

HEg3&£E2< 01 mg/mlolA 1 mg/ml
¥27tA) AYstn 59 F 100 celld Wt
d9Fg SA% 27, 69 01 mg/ml g
TN e 2T vlsle] WE-go] 94.6%,
0.5 mg/mo|A 86.3%, 1 mg/mlolA 70.1%
2 T Y&EHog Hadte AP U
Elgth o)ty A¥ tge dad HAe
AAERL, HYge XHHErt wobHel u
2} AR EFE 2718t cHFig. 3).
4. fgol M= Tyrosinase &4
of ojxXjl= A&

dabd A EoA dHbd tyrosine S ZH
E] A7}A @4, & tyrosinase, tyrosinase
related protein 1(TPR-1), DOPA chrome
tautomerase (TRP-2)o] 2ojsjA A= =H
©]% tyrosinasex rate-limiting stepo. 2
Aadas AR F M T8 5L
o] th(4-6).
wetd, 2 AFAME HEe] wakhd @
= 9% 2A) g AA
EDIEI TS A9
tyrosinase) BAHEE ZHAY HES
01 mg/mleiA 1 mg/ml F=71A] A3}
31 5% ¥ tyrosinase 84 EE £33 23,
H9 01 mg/ml HFAME dj=Fo ¥l
8l 97.5%, 0.5 mg/ml F=o|A 86.2%, 1
mg/ml EEo|AN 75.6%= 7HAdtATHFig.
4). kA Bg2 M EY tyrosinase YT
g JAEAL, vY9 =7t F71E o
2 gAEFE S HT-

rate-limiting
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Fig. 3. The effect of Codonopsis lanceolata extract on melanin contents in HM3KO
human melanoma cells. Cells were treated with several concentrations of
Codonopsis lanceolata extract for a period of 5 days. Then, melanin

contents were measured as described in Materials and Methods. Data are

means+S.E. of three experiments performed in triplicate.
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Fig. 4. The effect of Codonopsis lanceolata extract on tyrosinase activity of HM3KO
human melanoma cells. Cells were seeded at 1x10° cells/well. After 24
hours, cells were treated with several concentrations of Codonopsis
lanceolata extract for a period of 5 days. Then, tyrosinase activity was
measured as described in Materials and Methods. Data are means+S.E.
of three experiments performed in triplicate.
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Fig. 5. The effect of Codonopsis lanceolata extract on DOPAchrome tautomerase
activity of HM3KO human melanoma cells. Cells were seeded at 1x10°
cells/well. After 24 hours, cells were treated with several concentrations of
Codonopsis  lanceolata extract for a period of 5 days. Then, DOPA
tautomerase activity was measured as described in Materials and Methods.
Data are meanstS.E. of three experiments performed in four times.
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5. MZLWl Tyrosinase-related protein 6. Ml Z2| HEjx it
(TRP-2) 228y oA &1t Hyg%&Eo HM3KO AEe #uof
DOPAchromee L-tyrosine® Z1¥ tyro- npjxe 43S B39 gudxzze
sinasedl] 9& AAE ¥ DOPA chrome '5%_)%?_} A stn BetEn Aoz B
tautomerase(TRP-2)el ¢]8] DHICA(S, 6-  zx, 1 mg/mle] xalFAA xelstx]
dihydroxyindole-2-carboxylic acid)2 A& o pzza nmsted A FzAo] 7} =
5™ o]+ thA] DHICA-oxidase (TRP-1)9] ojyrs W FEHQ xoj¥ye WA 2

2]8] eumelaning YA Aoz o4
A Ueh4-6).

2 234 "y EFFEo] HM3KO
MEe)A DOPA tautomerase (TRP-2)¢)

4o mAE 9% AR A8,
HM3KO AZo| U 8358¢ 2 55
M2 597 XAV ¥ HEZY DOPA

chrome tautomerase &4 ZA}S A,
Z+Zt 100%, 100%, 99.56% = W37t A
THFig. 5).
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AlZ o] DOPA tautomerase (TRP-2)¢] &
FIFE VA = Aoz YEy

o=
.

ARG WA, HYFEELS 1 mg/ml
¥E 74 HM3KO human melanoma A
X9 Felo] FFS v|XX kLol #F

HA

Z

V.

al

1Y (Codonopsis lanceolata)S 3§+, =
12 o) WA opgete Thad
22X dutgoz gy ol&Hx
Qe HANFoIG. Atoze RS A}
2318 F-(Codonopsis Radix) & Apa+

a4

=

ZFE

Fig. 6. Light micrographs of HM3KO human melanoma cells. observed for 5

days.
Codonopsis lanceolata extract.

'1: HM3KO nontreated 2: HM3KO treated with 1 mg/ml of



207

gt s 2 Ag, B, 7lBA
&, AAel ASEH, e ygetoz
Mgl fith(12). FEFgezE
A7 olel % RAFY Za(14), ¢
g dg&FEEe A T(5),
=20 AEAY Bgukge] e o
F(16) R WA X vXE 4FQ17) T
o] RuEct AE o &= oleanolic acid,
albigenic acid, phytosterolo] &#x o
B, # 2D o9 oA 105F9
e sd=r, 5
sapogenin § 47}x E7@o] QA4 {A}
3ttty B gdch
d, Aol daHe A AsletH,
k2] stA & ® olyz o EAd #3)
o RIHJed, 53 & F22L A4y
T84 FEEFH X o] HdE AH Z
AEAAEL 2 dedy Ty HFo] v
T 9%& 21g 6 Qo
B FYEEL AR 7)n), F2
AE AL IARxE F3EH, ¢
tobrl ZReke) el @odied, @
g AP F2 tyrosinased] 2L 9
3 clFolAe Rez RuHe UTHd).
Tyrosinase= phenolase, monophenolase,

FE

S

0

saponin AJE-& o]

monophenol oxidase, cresolase, mono-

phenol monooxygenases .82 EgH,
catechol oxidase®}= 7]Fo] FAlSIe &
&5 7%= 3ttt Tyrosinases 3§ %9 F
golee FHstn & FH9EA Zol
%3}, monophenol?] ortho hydroxylation
activity)3  catechols9] 0
-quinone2 2 ¢} At3}(catecholase activity)
9 F AR wge HePchr, 19). WA
tyrosinase®] A3 A= tyrosinase &AJH 9

Felolesl  Huwse VAFgozH

(cresolase

=
-

tyrosinase 2| A3, ¥R S 2
7] wEoll, MA tyrosinaseE ©]-§3F A
22 W tyrosinase FAHAALHL R
A o) Fdel] glojA #4837 dxtHr}
Hez AAFHT Qg oo tgol
tyrosinase &4 9¢] u|x& P& FA}EH7)
Aol WA tyrosinaseE o] &3l AP P
W tyrosinase X EE ZA3 ZAy, Fig
14 BE ute} 2ol gy EFEEL A
d# W tyrosinase BAHEES FAFHo g
A A5t Ah

deid-e dEtdyz e AXsvI#e 2
Zd 4 A (melanosome)dl /] d&@Y JAA
o g3 MAHHEZE, in  vitrod] A
tyrosinase 842 ZHFHo Z A= A
d Afvos tyFEEo] dahd A
< JAFGn DIprie EFES Y. oy
A B dF9Ae= HM3KO  human
melanoma A|¥ oA CEYFEE dad
BE JAERE FAE 93t dY
EFEE9 ¥xe wgl HM3KO Ao
nXe S ZAEIATH

Fig. 20|14 B+= ule} o] ¢y E5%
< HM3KO Al Ze] 1 mg/ml7tA] A%
of d%& vAA ¥Ry =3 FE
dr|Z& ©]&3 HM3KO AXFuhsEs o
A3 A AEe Held FgL =
e, ol  AZFH d3ZA3e}
S UErATH(Fig. 6). oY A
dgd AR AXEA 93 AXE
Atde] o3 Hoe daid dAe oy
GAE B ded M AL 9%
Ao B AtsHT.
AAANA DR AxHAE dodlE 7}

F23% AFL ARYgHo=z A, UV
AHRdNZE A AF3HA
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Ak WehdAZoA Behde tyrosines.
Z2HE AM7tA @A, F  tyrosinase,
tyrosinase  related protein 1(TPR-1),
DOPAchrome tautomerase(TRP-2)¢]] <] 3}
A tAdE e, o] F tyrosinasex rate-
limiting stepo.2 WdMAd FAAAA F
71 8% AhoTH2, 4, 5). WEA, B
ATFAe tygo] ded AT Det
d A vAE TS 2AMEH] 93
HM3KO human melanoma MXE& o]&
3t daid AP HFAEQD dgd
4 2 tyrosinase 4 AL =3
2 4344 b9 EFEF4 93td HF
AEQ dpdge] ZAdF e, tyrosinase
a8 BT fYstA dAHAT
d2id A e #F A7 U
X, 19804t ATE Wakd APA
29! key enzymeq] tyrosinased] o33
S FE JdAd 23E& FE Raper-Mason
pathwayE& F3l AP Aoz N7
HAh o] A=Zo 93l L-tyrosine® &
F¥ dopaZ hydroxylation, dopacix]
dopaquinone® 2 9] 43}, dopaquinoned
A} leucochrome© 2 2] AF3}, leucochrome
9] 4Atslel]l 9§  dopachromed] A4,
dopachromeo} 4] DHI(5,6-dihydroxyindole)
229] AE, dihydroxyindoleo] 4+3}%d
¥ 9 dudae] AFS i HFHe=
deidoe] 4" 18y, 1980 ol F
daid AP B2 B dFE Ay
8 d7agdd 93 JAFFHeR dATH
RFem, 21 A A RelA dopachrome
o] DHIZ H#=He ZHZ 9o DOPA
chrome tautomerase(TRP-2) #}&o) 2]
DHICA(5, 6-dihydroxyindole carboxylic
acid)Z HAFHE N2 F27F 23G9

doA AAAFE vEdE Oy EFF
Eol 9 F /1A BAE F ojuld BRd 9
st weld A4S odAlskeA ZAkb
A3t DOPAchrome tautomerase (TRP-2)
g24¢ A3 HY9FE&ELS DOPA
chrome tautomerase(TRP-2) &Adeo] &
& WA ge Aoz YesthFig 5).

olas) Aol sstel Heol] og W
g A A &EFHE=,  DOPAchrome
tautomerase(TRP-2)¢] =}8o] <]s] DHICA
2 AeE+E A27} obd, dopachromedi
A DHIZ &= o] dihydroxyindole2] 4t
34 & % DA ARE T3
FHoz delde]l A== Raper-Mason
o] A2d 9% Hez Alz®ch a8y
AF74x] A" vl2= Yo F 7kA 3
27) EAAT, dgd AFAH FAHd=
o2 AAEo] Z&3tH dad Hide
A7) B4 7Hd A EFe] BAEI
2 A3 gaFdEe] EAE}y] WHE,
A & 7HAZ ¢A/AE FE foH, o
o W@ AENE AF7 Do

V.2 &

LI

tgol miRe] daphd FAAA ojw
3 9FS nAex] Yolry) Y3ty
HM3KO human melanoma M & o|&
3t tyrosinase A=} FHEAEQ] At
d&g F33tm, Ao FesrHd st
g B9 ¥ 999 2ol 44 AE
Bt o] FolAe HBE RAEZ] Y34
DOPAchrome tautomerase(TRP-2) activity
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1L 99 EFEEL AFTU wA
tyrosinase A EE ARHOo T A3}

At

2.6 EFEEL 1 mg/mle) FE7X
AEF4E YA dsken, oy &
FEEY AYsxo gEzez wg
d A4S JAAS-

3. Y EFEEL2 AFTU tyrosinase &
AEE HYTEd dEHoz A3
Aot

4. 1Y EF2EL DOPAchrome tauto-
merase(TRP-2)2] FAolE F3&L 1%
A ekokeh.

ol Ad vy AMEFHe JFFE
PR A gewA Hatd HPE JAEA
o0, o] dopachromed]s DHIZ A%
o] dihydroxyindole®] A3}% %3 %
@A) AYE T3 HFHoz we
o] A== Raper-Masons] ZA=Zo) ¢
¢ Aoz Alzdd
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