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The Effect of Various Partition Extracts of Radix Codonopsis
Lanceolatae on the Melanogenesis

Han-cheol Oh, Chul-hee Hong, Soo-hyeong Lee, Chung-yeon Hwang, Nam-kwen Kim

Melanin pigmentation has an essential role in protecting human skin against the damaging effects of ultra violet radiation,
infection, environmental factor, etc. However abnormal melanin pxgmentanon can directly cause a number of congenital and
acquired pigmentary skin disease. This study ‘conducted to* “bvluate the effects "of. various par‘fitlon extracts of Codonopsis
lanceolata on the melanogenesis in the B16 melarioma cells. The cells “were ‘treatéd for 3 days with various partition extracts
of Codonopsis lanceolata. While treatment with the BuOH partition extract of Codonopsis lanccolata increased significantly the
tyrosinase activity and melanin content, the n-Hexane or. ethyl agetate partition extract™ dose—dependcntly suppressed them
compared with untreated control. But ethyl acetate partmon 51gmﬁcantly -decreased the cell viability. The H20 partiton extract
at various concentrations did not exhibit any sngmﬁcant change on the melanogenesis. These results indicate that treatment
with the n-Hexane partition extract’ inhibits the melanogenesis in B16 melanoma cells, and raise the possibility that this
extract may be effective in the abnormal melarin pigmentation as ‘wgu as the whitening agent for the skin.
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Scheme 1. Extraction and partition of
Codonopsis lanceolata
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2. B16 SMFAEF wl%

B16 ZAMFHIL wjke 002 w97l (B7C, 5%)
o|A] 10% fetal vovine serum (FBS, Hyclones Co.)o]
X %% Dulbecco’s Modified Eagle medium (DMEM,
Gibco BRL Co, Gaithersburg, MD)ujX) & o] 838152
o} 39 F7]2 WS AT |

3. MTT assay

3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MIT; Sigma Co. Ltd) A% Mosmam©]
Py Agad AT HERYe A
3 AEE 3 YR ¥ A2de v 9 A
Z3 005% MITE vigE7)d £33 ¥ 3ATF
gt wjoFsigich Alo} gle MESE MITS wHgst
o Beh B84 fomazn 3R] YYsIYO
JRE $A7) Sistd ASAe Weln dmetyl
sulfoxide(DMSO; Sigma Chemical Co)& B3l 158
H Ao A ukx|gF & ELISA reader2 570nmoi| A}
FAEE 2389 a7 vasiith

4. X\BE A tyrosinase EHE NE

Alg@# W tyrosinase 4 =3 Mason and Peterson
579 whge ugsld ZFsgt 01 M
potassium phosphate buffer(pH 6.8) 160 ul, 713 3
mM L-Tyrosin =8¢ 10 ul, A|8 20 uE &35S
t}. o7 2500 Ufml mushroom tyrosinase 10 ul&
7tm @ EFF F 37CoA 3083 wgsEA
o) 102uic} 405 oA FFEE ST of
ZTL sample ] S/ AHS3ISIT

B-B M
A-A" 100

Tyrosinase B4 (%) =

A txFel Bg ¥ 3T

A: tiz=F 89 Z tyrosinase CHA! buffer7t
H7IE 899 U8 ¥ 3T

B AlEJ} HlE 8Ydel g3

B: AlBJ} M7t BYE tyrosinase THAl
buffer7t 274l Bolel vtg ¥ BBT

5. MiZ4Y tyrosinase EME WE

Tyrosinase 84S Martinez-Espara M$30)9) 1}
Hol| AaiA ZAATE & welle] AEE T3}
o 94EE o MEIFES TET, 10040 lysis
buffer(1% Triton X-100, 10 mM sodium phophate, pH 7.0,
01 mM PMSPHE W3 4T Q&M 3083 wx)d
o AXE A7 AR F 434S tyrosinase
9] enzyme solution® 2 AME-3H}. o] enzyme solution 100
mM sodium phosphate tuffer (pH 7.0) 10048e] A8 50402
o] 30T water bathold 587+ B&¥ ¥ 100 mM
catechol 50 WE WolA BEREHEET = Ae
ERAFTAZ 37C, 405 molA BEES WsE 1
A7 #E3}A

6. A2l E8 NE

Wehd Fae Hosoi59 #e wysid A}
L35tk AZE iRl phosphate buffered saline(PBS)
02 23 A3E 3, £33 Y8 Ruds-Rosenthal cytometer
2 AR & AMEn AEY o 3P
489 AZojA Acid-insoluble material & Q7] $]3)
10% DMSO7} #ing IN NaOHE 3000 A7}shd]
10TAHA 108 F<F E3AIZT 405mmolAfe] &
XEE Ao PEdd B @4 dHekd
(Sigma Chemical Co)& AHg-3te] A FEER
oA T3t

7. ¥esinjgy A&

Bl6 ZMFALE 7} dishel] widstn AUAIF
¢ AZE RN F oY 28 wEEE 3
7tsle] 39 Wi ohS inverted microscope(phase
contrast, Leica Gemmany)& o] &3te] dizF3 ¥
9 ¥Fejsty WEE dAsYc
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Bl6 T4F AXd 34 < 3749 £¥& ¢
F3t FE(10 - 200 pgmhE AF o MITHE
o2 AE AELEE ST oY YT
n-Hexane2(87%, 81%, 71%, 61%), EAZ(74%, 65%,
53%, 35%) 1e)3 BuOHZ(%6% 87%, 50%, 43%)&
2ol st = gEHOZ A AES]
A3 A s, H202(97%, %%, 98%, 0% 33
& ¥R Stk 1).
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n-Hexane EA BuCH HO0 -
o % SO % SD % SD % SD
Control 1000 103 1000 64 1000 30 1000 27

10 pgml 868 22 T36 24 9%60 46 %9 11
50 ugml 807 22 649 38 873 31 9%60 35
100 ygml 711 08 S26 10 503 19 976 30
20 pgml 605 35 345 30 429 19 896 49
# CL = Codonopsis lanceolata

Cell viahility (3% of control)
g

—nfiaae ]

ol __p \\§
e By

0 ]t—H0

0 T ~ T Y — v N
Controd 10 50 100 m

Concentration (ug/ml)

Fig 1. Effect of various partition extracts of Codonopsis
lanceolata on the cell viability.

B16 melanoma cells were seeded at 5 x 103 cellshwell. After 1 d,
the celis were treated with various concentrations of Codonopsis
lancedlata for 3 d The cell viability was measured by MTT assay
as described in Materials and Methods. Dala are expressed as %
of cortrol and each columm represents the mean + S.D. of six
detemingtions. Asterisks indcate a signficart difference compared
with cortrol group, p<0.05 =p<00t.
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g A tyrosinase S EE AEE A3 n-Hexane
Z& g2Td vjstd 250 pgml F= A2 A] 1382
+ 42%, 500 pgml % H@ AolE 1400 + 0.7%,
1,000 ggml F=AE Aol 1513 + 53%8, EAZS
250 pgmlolA] 1179 * 53%2 WA tyrosinase AT
2 Z/WAD. v BiOHZ S Z7e wmoA
933 £ 01, 883 + 36, 820 + 47%= WA tyrosinase
457t ZAEHJAKTable 1) o]e] ZFAT2Z in
vitroo] A} BY £8o] dehd A4E JANAGa 7
Ag7)E ook

Table 1. Eifect of various partition extracts of
Codonopsis fanceolata on mushroom

tyrosinase activity
Doses of % of control
Cipgml)  Hexane EA BoH  H0

Control 1000 + 0.7 1000 + 3.6 1000 53

250 1382+ 42* 1179 £53* 93310l

500 1400 £ 07+ 109.1 + 50 883 + 36*

1000 1513+ 53% 1015 + 34 820 +47*
Data were Mean + SD. of three determinations. Asterisks dencte 2
significant difference compared with contrd group, *p<0.05; **p<001
# (L = Codonogsss Lanceolata
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Fig 2.. Eifect of various partition extracts of
Codonopsis lanceolata on the tryrosinase activity
in B16 melanoma cells

B16 melanoma cells were seeded at 4 x 104 cells/mi.
After 1 d, the cells were treated with various
concentrations of Codonopsis lanceolata for 3 d. The
cells were harvested and measured tyrosinse activity.
Absorbancy at 405 nm was read every 10 min for 1 h
at 37C using on ELISA plate reader and the aclivity
was comecied by the amount of protein. Data are
expressed as % of control and each oolumn
represents the mean + S.D. of three determinations.
Astenisks indicate a significant difference compared with cortrol
gow, <005 =<0,
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n-Hexane3-& tj2To] H3te] 100 pgmlolA
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Fig 3. Effect of various partition extracts of Codonopsis
lanceolata on the melanin content
B16 melanoma cells were seeded at 4 x 104 cellsiml.
After 1 d, the cells were treated with various
concentrations of Codonopsis lanceolata for 3 d. The
cells were harvested and measured melanin content.
Absorbancy at 406 nm was read to use on ELISA
plate reader. Divide the total melanin content per cell.
Data are expressed as % of control and each column
represents the mean + S.D. of three determinations.
Asterisks indicate a significant difference compared with
control group. +p<0.05; +p<0.01.
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BuOH £83 EA #YoMe AX 47t Zast
FHAA ¥t doFss Y F U
nHexane #3& g2zl vs Fejzl A}
9 USe ¥9 + JAUHFg)

£

X B

A: Control, B: BuOH 200ug, C: EA 200ug, D: Hexane 2008, E: H,O 200ug
F: q-MSH 10n0M

Fig 4. Phase-contrast microscopic findings of B16
melanoma cells treated with Codonopsis
lanceclata partition extract

B16 melanoma cells were incubated for 3 d with
doses of Codonopsis lanceolata partition extracts.
Morphology of cells were compared with treated or
unireated cells.
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Fig 5. Effect of n-Hexane partition extract of
Codonopsis lanceolata on the color of
peliets

B16 cells seeded at 4 x 104 celigmi. The cells
were lreated with hexane partition of Codonopsis
lanceclata 200 xg/ml and a-MSH 10nM for 3 D.
# CL = Codonopsis lanceolata
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e AFEL T2 tyrosinase o] FHEof o3
o}2ofE o2 BT Ho T Tyrosinase:
phenolase, monophenolase, monophenol oxidase, cresolase
Zoz Eau, catechol oxidasedl= 750 $AkS}
o 47T SO,

Mishima 3-& dzhd 44 44 224¢& F 7I¥
Y2 FRued, 2 shie 2Ey 349 &
EXHEAQ tyrosinase TAE AFH JASE R
W E e ded AZ oA tyrosinase T
A, tyrosinase F4) FAo) old A A,
HAEEY T A4E Bl ddg dAse
Rolg?. B dATdME Aldgueld Hy 2ye
o WA tyrosinase €4 JAEFHE A A
BuOHZ oA Fkol S&EH o2 tyrosinase =7}
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