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Anti-inflammatory Effect and Inhibition of Melanin Biosynthesis of Clematis mandshurica

Ye Rim Kim, Yun Jung Hong and Ki Sook Yang”
College of Pharmacy, Sookmyung Women’s University, Seoul 140-742, Korea

Abstract — Clematis mandshurica (Ranunculaceae) has traditionally been used as a remedy for antidiuretic, antifungal,
rheumatic conditions and alleviate pain. We carried out to evaluate the anti-oxidative effect, anti-inflammatory effect and
anti-melanogenic effect of ethanol extract and solvent fractions of Clematis mandshurica. The ethanol extract and the dichlo-
romethane fraction of Clematis mandshurica showed an anti-oxidative effect in DPPH assay, the inhibitory activity of nitric
oxide (NO) production in lipopolysaccharide (LPS) activated RAW 264.7 cell, and melanin synthesis and tyrosinase activity
of B16F10 melanoma cells. They reduced NO production and melanin content in a dose-dependent manner at con-
centrations of 2.5~10 pug/ml. They also suppressed iNOS and tyrosinase protein and m-RNA expressions dose dependently,
assayed by western blot analysis and RT-PCR experiment.
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S do] AR ARSI
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ANRE 7t s5E2 A% €9 0.1 mi(control: 99.5%
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TR AR AP IRVIE 1023 'S § 37°Cell
A 304 &<t WES-A]7] 3L spectrophotometers ©]-8-5}0] 515
nmelA FFEE SR Al5e] kst S-S S
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RAW 264.7 MZ0M2| NOMY Xaff =& &3

MZ=Z=o| H2F — Mouse macrophage RAW 264.7 A3+ 3=
MEF 23of|A FEokdlol 10% FBS(fetal bovine serum),
penicillin  G(100 IU/mi), streptomycin(100 pug/ml), amphotericin
(0.25 ugmhS EsHS DMEM #IX|E o]83lo] &% 37°CS} 5%
9] CO,= FAISHAA] w7 oA vkttt

MTT AMEHE 088t ME SY £ - RAW 264.7 A|>o]
ok AzsEA 9 AR AHelsss A4 8 MTT Al
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CO, incubatorol|x] 22A17F BjoFAIZ] & MTT £-<4(0.5 mg/m)
= T A= AR mgkskar 4x7F o afjeksielth. A
¥ MTT-formazan DMSO°l| €3llA|7 ELISA readers ©]&
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NO MM X3l =8| &H -RAW 264.7 A|LE 15%x10°
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Table I - Sequences of primers for iNOS and COX-2

Gene

Primer sequence

1. iNOS
Forward CCC TTC CGA AGT TTC TGG CAG CAG C
Reverse  GGC TGT CAG AGC CTC GTG GCT TTG G
2. COX-2
Forward  CAC TAC ATC CTG ACC CAC TT
Reverse  ATG CTC CTG CTT GAG TAT GT
3. P-actin
Forward  GTG GGC CGC CCT AGG CAC CAG
Reverse  GGA GGA AGA GGA TGC GGC AGT

Ak o] AlEE 10% SDS-PAGEE o]4-38l 17|95 8 3,
PVDF membrane®| transferd}il i-NOS, COX-2, B-actin
A2 A3AZ] Z horseradish peroxidase 2342 241
AE A2 § ECL kitE o]83t] LAS-30000% 543t
AT

RT-PCRHO| 2|8t iNOS 2 COX-22] mRNA =3 - RAW
264.7 AIZE 1x10° cells/m/= 58kl 31 59k #2471 &
LPS9} AR5 w5 E AE]stal 18~20417F F<F wiksisict.
Hjjokole A Ak A1453] 1 ml Trizol(nvitron)s 718F & -70°C
deep freezeroll 2443t RASIITE AEE 521 § AEE lysis
A7)31 200 We) CHCl S 7Ht ¥ 9182 3 53 400 w2
Fetar %< iso-propanols 7FHITE. -20°CellA] 1A13F o)
Hyshy AAEe] & njazld oz Aozl RNAY superscript
transcriptase 112} hexamerZ 713+ - 42°CollAd A7 HESAIA
cDNAZ #%513itt, Aoizl <DNA U&7} primer, polymerase
£ 738t & PCR thermal cyclerlX] DNAS 5353150t 5%
¥ DNAS| £4 bandZ 1% agarose geloll Z7§x]# DNA
image reader® <13to 4 mRNAS] & Fr= st
(Table D).
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FEHEE AE $ 4817 FRF viEIATE 1 % 7 well?
HiAX5-S )7 &2 MTT solution(0.5 mg/m!/ in PBS)S 7}s}
a1, 37°CollA 4 A7 E<t whs- AlZ1 3 MTT solutions A4
alal, 7+ wellell 400 we] dimethylsulfoxide(DMSO)E 7}&}]
AZE B3t plate shaker® £E5°] & U microplate readerS
ARgste] tiZ9dE 650 nm® 3k3l 57 9Hg-S 570 nm® 3t
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TOE W] FEEE ﬂﬂ??h_, 48A13T FRF HlFEISATE. vk
o] Lt Z ufjoklS A AL lysis buffers: 4°CollA 1A
ZF 92171 5 12000 rpmellA] 208 E<k o 3FAct ¢
w7 kS Bradford H1O.E 130, 20 g wHAS o] &
slo] 10% SDS-PAGE ©]&sto] #7195 < st ¥, PVDF
membrane®]| transferd}1, Tyrosinase(SantaCruz), pP-actin
(Cell Signaling) &AE AFAZ] $, 22 AL 247F B3 5t
& A1712L, ECL kitE ©]-8-5f] LAS-30000% =7d3I3itt.
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Fig. 1 - Effect of ethanol extract and solvent fractions from Clematis
mandshurica on antioxidation. EDA(%)=(Control O.D.-
Sample O.D.)/Control 0.D.x100. IC5,: Required sample
amount (ug) for 50% reduction of 0.1 mM DPPH solution.
Each value represents the mean+S.D. (A: ascorbic acid, E:
ethanol extract, H: hexane, D: dichloromethane, EA: ethyl
acetate, B: butanol, W: H,0).
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Fig. 2 — Effects of ethanol extract and solvent fractions of Clematis
mandshurica on the viability of RAW264.7 cells with LPS
(1 pg/ml). The viability of the cells was measured by MTT
assay. Results were expressed as % of control absorbance.
Each value represents the mean=S.D. (n=3). (E: ethanol
extract, H: hexane, D: dichloromethane, EA: ethylacetate,
B: butanol, W: H,0).
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Fig. 3 — Inhibition of NO production in RAW 264.7 cells by ethanol
extract and solvent fractions of Clematis mandshurica.
RAW 264.7 cells (1.5%x10°cells/ml) were incubated for
1~2 hrs in DMEM containing 10% FBS and were treated
for 22 hrs with ethanol extract and its fractions of Clematis
mandshurica with LPS (1 ug/ml). NO released into the cell
culture medium was measured by the Griess reagent in the
nitrite form. Each value represents the mean=S.D. (n=3).
Significantly different from LPS control, * p<0.01, ** p<
0.001 (E: ethanol extract, H: hexane, D: dichloromethane,
EA: ethylacetate, B: butanol, W: H,0).
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Fig. 4 — The protein levels of iNOS and COX-2 were determined
from the 24 hrs culture of cells stimulated with LPS (1 ug/
m/) and ethanol extract and solvent fractions of Clematis
mandshurica (10 ug/ml) (A) and several concentrations
of dichloromethane fraction of Clematis mandshurica
(2.5~10 ug/m/) (B) (E: ethanol extract, H: hexane, D:
dichloromethane, EA: ethylacetate, B: butanol, W: H,0).
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Fig. 5 — Effects of ethanol extract and solvent fractions of Clematis
mandshurica on INOS and COX-2 mRNA expression in
LPS-activated RAW 264.7 cells (A) and Effects of
dichloromethane fractions on iNOS and COX-2 mRNA
expression (B). RAW 264. 7 cells (1x10°cells/ml) were
incubated for 24 hours in DMEM containing 10% FBS and
were treated for 6 hours with ethanol extract and fractions
(10 wg/mi) of Clematis mandshurica with LPS (1 ug/mi). (E:
ethanol extract, H hexane, D: dichloromethane, EA:
ethylacetate, B: butanol, W: H,0).
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Fig. 6 — Effects of ethanol extract and solvent fractions of Clematis
mandshurica on the viability of B16F10 cells with o-MSH
(0.4 uM). B16F10 cells (1.5x10%cells/m/) were incubated
for 1~2 hrs in DMEM containing 10% FBS and were
treated for 2 days with o-MSH (0.4 uM) and solvent
fractions (10~30 ug/ml). Results were expressed as % of
negative control. Each value represents the mean+S.D
(n=3). (K: kojic acid, E: ethanol extract, H: hexane, D:
dichloromethane, EA: ethylacetate, B: butanol, W: H,0).
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Fig. 7 —Inhibition of melanin synthesis by ethanol extract and
solvent fractions of Clematis mandshurica. B16F10 cells
(5%10*cells/ml) were incubated 24 hrs after o-MSH
(0.4 uM) and sample treatment. Melanin was lysed with
1N NaOH in 10% DMSO solution and the content was
measured by ELISA. Each value represents the mean+S.D
(n=3). Significantly different from o-MSH control, *p<
0.01, **p<0.001 (K: kojic acid, E: ethanol extract, H:
hexane, D: dichloromethane, EA: ethylacetate, B: butanol,

W: H,0).
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Fig. 8 — Effect of ethanol extract and solvent fractions (A) and effect
of various concentrations of dichloromethane fraction (B)
on protein expression of tyrosinase in B16F10 melanoma
cells. B1I6F10 cells were treated for 48 hours with o-MSH
(0.4 uM) and ethanol extract and fractions (10 ug/ml). The
tyrosinase protein level in lysates was determined by
western blot analysis (E: ethanol extract, H: hexane, D:
dichloromethane, EA: ethyl acetate, B: butanol, W: H,0).
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