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Abstract

Objective : The goal of this study is to identify the effects of extract of Gentianae sino-ornata (GSO) on the
anti-oxidative activity of skin.

For this purpose, several functions of GSO were analyzed in terms of skin-lightening activity and wrinkle
improvement,

Methods : Cell viability was measured by neutral red (NR) assay, and GSO showed highly efficacy in DPPH
radical scavenging activity. The level of tyrosinase and matrix metalloproteinase-1 (MMP-1) in media was analyzed
by ELISA kit, and the expressions of p-JNK and p-ERK was measured by Western blot, To elucidate inhibitory
effects of GSO on melanin synthesis, I determined the tyrosinase activity and melanin production in B16F10 cells,

Results : MMP-1 production in UVB-stimulated HDF cells was inhibited by GSO treatments, and also GSO
inhibited protein expression levels of p-JNK and p-ERK. GSO significantly reduced tyrosinase activity and melanin
synthesis in B16F10 cells.

Conclusions : From these results, GSO appears to be effective on skin elasticity increase, wrinkle improvement,
whitening as anti-aging activity.
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Dulbecco's modified Eagle's medium (DMEM),
fetal bovine serum (FBS), penicillin, phosphate
buffered saline solution (PBS), ascrobic acid,
1,1-dipheny1-2-picryl-hydrazyl (DPPH), butylated
hydroxy toluene (BHT), «-melanocyte stimulating
hormone (a-MSH), 1-3, 4-dihydroxyphenylalanin
(L-DOPA),
formaldehyde, L-Tyrosine, Tween 20, Blocking
buffer (BSA),
anti-tyrosinase mouse antibody, anti-mouse IgG
antibody+= (Santa CruzA}, USA), Western blotting
detection reagent™ (ThermoA}, USA), anti-p-JNK,
anti-p-ERK, anti-MMP-1 primary antibodyt (Cell
signaling TechA}, Ma, USA) A|E-& T3}te] AME-
33t

arbutin, theophilline, trypan blue,

p-Nirophenylphosphate  (pNPP),
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5) Enzyme-linked immunosorbent assay
(ELISA)
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AZle- A3t T washing buffer (Tween 20 in
PBS)Z 3¥ AFsIC}. Blocking buffer (0,1%
BSA in PBS) 10042 A{2J& F 37°CelA 14171 Hl
AT R ASNS AASHL washing buffer
(Tween 20 in PBS)Z 3H A|H5}r}, 1:10000&
343t YA} (anti-tyrosinase mouse antibody in
0.19 BSA/well) 5012 A2Jgt F 37T 1ARE
HIAIZ] TS A5 dS AIAS - washing buffer
(Tween 20 in PBS)Z 3 A&3}9ict 1:40000%
343t o]x}8HA| (anti-mouse IgG antibody in 0,1
% BSA/well) 5042 A3t F 37CAA 1A Hj
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Fig. 1. Hfect of Centianee sino—ormata extract on cell
viability.

HDF cells (A) and B16/F10 cells (B) were plated at 3x10*

cells/well and incubated in media containing from 1.25 to 20

ug/ml for 48 hours, Cell viabilities were measured by NR

assay as described in materials and methods. The results

were expressed as the average of triplicate samples with S.D.

HDF A9} BI16/F10 AlZof 853} ogte &
B9 MEZAE 1] 913 NR assayES &3l AlE A
&S AL S 4 AlEel 843t FEES
1.25, 2.5, 5, 10, 20 ug/m 2 F=HEZ 2]5}to] 484
7t F9t w3k 3 NR assayS S=3f5lich, 28 2
3 g3t BE FRolA AEAES0] HDF AE
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FA(DPPH-HQ] FE|2 HBAI7H £ AolA
DPPHE 0]83l} free- radical 27 AL A5 4
3 10ugmi o] §BZ2 FEES A 315ks e =27
tﬂi}ﬂ Holx| 0}%04 SOug/ml FroalE 55%9]
‘/]‘E]r‘/]}; e Q SR
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K ANEAE 4=
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Concentration of GSO extract (pg/mL)

50 AC(100uM)

Fig. 2. DPPH radical scavenging activity of Gentianae
Sino-omeata extract,

DPPH radical scavenging activity was measured as described

in materials and methods. The results were expressed as the

average of triplicate samples with SD. *p<0.01 compared

with ascorbic acid.

3. Matrix metalloproteinase (MMP-1) &t&d
Al

MMP-1& AE9| 71ds Feli7le Edols,
sl 2A3skEH MMPL] XS AAIGH= tissue
inhibitor of MMPs (TIMP)7} 28x]o] A2 452
4ol o5 2d=la 9Jo?, ol MMPse] W)
o] S7IHAl =W collagen w315 SHIAIA BF
=35 dovle Fa3 99lo] Hrt. & HAPoNe
$93} 3280] MMP-19] A4 Halo) v ek

S Yolry| 9fsto] $93} 3553 HDFAIEY 24
AZF =0t Aelst & wjjof Af=dlS Zsle] ELISA
WHoE MMP-1 S Z74itt. UVB 25 mJ/
s ZARE HDF AlEo| 893} 3585 1.25, 2.5,
5, 10, 20 ug/nlS AE)at Az}, 5]’ FEE Suynl
7 e dEHdon MMP-1 S oAslglct
(Fig. 3).
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e MMP-1 o] B8 kinaseS9] 34
317] wjolgtn AlEEo] o]d] HHH kinase
JNK$} ERK®] 3413} W3S Western blor #2410
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Fig. 3. Effect of Genfianae sino—omata extract on

MMP-1 production in UVB-irradiated HDF cells,
HDF cells were pretreated with GSO followed by UVB
irradiation (25mJ/cm). MMP-1 production was measured by
ELISA assay as described in materials and methods. The
results were expressed as the average of triplicate samples
with S.D. ##p(0.001 compared with control, and *p<0.01,
*p{0.001 compared with the UVB-irradiated group.
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MMP-1 HdE Al AR AlsHrkFig, 4).
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w4 N Sl sl sl R 227 A
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Fig. 4. Hfect of Genfiarae sino—omata extract on
protein expression levels of p—INK and p—ERK

in UVB-irradiated HDF cells,

HDF cells were pretreated with 5, 20ug/ml of GSO extract
followed by UVB irradiation(25mJ/cm). Cells were lysed and
cellular proteins were then separated by SDS-PAGE, followed
by Western blot analysis using antibodies —against
phospho-JNK (p-JNK) or phospho-ERK (p-ERK), Actin was
used as an internal control,
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melanin A4 AAlE A& sk BI6F10 AE
of HepdAE A552E (a-Melanocyte Stimulating
Hormone, @-MSH) 10mm< #]2]5}] melaninA3S
sl Al 893 2% 1.25, 2.5, 5, 10, 20
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ol tizell wlste] el 7tk A &
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Fig. 5. Hfect of Gentiange sino—omata extract on
melanin production in B16/F10 cells stimulated
with @ —=MSH.

Effect on melanin production was tested with various doses
of Gentianae scabrae extract and @-MSH. The results were
expressed as the average of triplicate samples with S.D.
##p{0.001 compared with control, and *p<0.001 compared
with @-MSH treated group.
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Fig. 6. Effect of Genfiange sino—omala extract on
mushroom tyrosinase activity.

Effect on mushroom tyrosinase activity was tested with
various doses of GSO extract and compared with
arbutin(AR). The results were expressed as the average of
triplicate samples with SD. *p(0.01, **p<0.001 compared
with control,

2) €93} 2289 tyrosinase U@ A&7
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e AL 3 At 8E3) FEE 100yl FEOIA
=Tl H]8) tyrosinase?] WS 10.9% AIEHA
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WtkFig, 7). Wb 8938} 552 BIOFI0 Al
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Fig. 7. Eflect of Genfianae sino—omata extract on
tyrosinase expression in B16F10 cells stimulated
with @ —MSH,

Effect on tyrosinase expression was tested with various doses
of GSO extract and compared with «-MSH in B16F10 cells,
The results were expressed as the average of triplicate
samples with S.D. ##p<0.001 compared with control, and
*(p<0.01, *p<0.001 compared with «-MSH treated group.
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