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Abstract: Recently, due to the increase in skin diseases caused by particulate matter, endocrine disruptor and environmental
changes, the trend of development of cosmetic materials has been shifting to the more safe and effective ingredients
based on natural materials rather than existing synthetic compounds like steroids and antihistamines. This study aimed
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to develop a new natural cosmetic materials using oriental herbs such as Eucommiae cortex, Alpinia oxyphylla Miquel

and Bombyx batryticatus. First, DPPH assay was performed to examine the antioxidative activity of the herbal extract
(Mix) and 98.8% DPPH radical scavenging activity was confirmed at 400 pg/mL concentration of it. In order to confirm

the whitening efficacy of oriental herbal extracts(mix), the amount of melanin synthesized after stimulation of a-MSH
with B16F10 cells was measured. Results showed that it was decreased to 27.1% comparing with the only a-MSH
treated group, which confirmed the whitening efficacy. Also, both nitric oxide(NO) production and iNOS and COX-2
expression were significantly reduced in RAW264.7 macrophages activated by LPS in the presence of the extracts(Mix).
The mRNA expression of the inflammatory cytokines such as IL-la, IL-1B, IL-6, and TNF-a was also analyzed to
confirm the inhibition effect of the extracts on inflammation. Finally, to confirm the enhancement of skin barrier function,

the expression of claudin 1 gene, a tight junction protein, was observed using human keratinocyte HaCaT cells and

increased as concentration dependent manner. From these results, it is concluded that the oriental herbal extracts(Mix)

containing Eucommiae cortex, Alpinia oxyphylla Miquel and Bombyx batryticatus is effective for antioxidant,

anti-inflammation, skin whitening, and skin barrier and thus could be applied as a new natural cosmetic material.

Keywords: Eucommiae cortex, Alpinia oxyphylla Miquel, Bombyx batryticatus, anti-inflammation, whitening efficacy, claudin 1
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ez, vAHA|, udEe] W4 5o eRAFoR <l
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8] FeB7), A4, 4, S5 159, o=y 9R Y 5
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YshH AT T A A3 (macrophage) 7t 2/ SH
%]o] nitric oxide(NO), prostaglandin E2(PGE2), tumor necrosis
factor-o(TNF-0) 3 interleukin(IL)2:& AE4H2.0] £212)
A=0] FEu|ETH3-6]. E3F EAJAkAZ(reactive oxygen
species, ROS) i 1% 84 Aol Alzmub 4ol
lipopolysaccharide (LPS)2] Uit -2 &850 A|&524Q1
A=o]| osf| m s}t T SR HES FHit
SpaEIch ol ols) wol wu) W 7S
melanocyte®] ek 2ok Qs wF uf HEgAQ
wehd B 9 AlRte] S7kh) Hick ol W%
B AR A4 TAEe] BRel BEHoR eht
= S/doItH7-10]. ERF w e Skr} mlRojal= w R
ofg} Bl HG 7 Ashrt So] wEEch ditdow b
A 2 Hgolls WA (tight junction, TI)o] 2]
HHom Polel{ll). BfEAR) tght junction TR
claudin?} occludin T2 transmembrane domainS- 3¢
skl Qlof Al=zaf Wfol] ZskA Bhe| @il zona occludens-1
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£ A0 dejxn, 43 EL o250 ofE-g 2t}
[12-15]. 53] T ¥ Sujd % claudin family ThaI0)
claudin 12 1% 825 3 Ul o] 3o Mzo]
3 marker® ZHGHTHI617). et ofefdt WY Xz
o 7Hg ol Kol e WH dF FHS WHFE
se|olEA RN AT EEA)S} FFolAEAold. A
dlRol=Al 4 H9lelat A THsslel A7IRE A
A SR Asle] S A PE, ol=g, a2, By
Slzo Qs 2} At 59 Hakgo] WAk ®
3 Gol2ekAL TRge eeEe dAHoE 4
ARG A5 Hg A B, 8L A8 o)
alth ol ls) MRS SIS AT Aol
S| 2ERIAl A ASRITIR0L Teby B A7
53] el ofe] Tkl BXEelA 2 WAl AMgol 7Hs

U= 1052] A oS tem a5 A5 T34k
o) 23y Ayt el 39, vl 2do] UEhks oF
e A AL, 4 == W a/dEe] gol
Elo] Y SFE 2 B ZwolN feis wr
X, o0l £E AEH0R AYHAT: £5 L)
S ARG F3E(Eucommiae cortex)S lignan A4E<Q]
(H)-pinoresinol-di-B-D-glucoside F-AdE-0] EGHE o] Qlom,
liriodendrin, irdoid 4% So] BHLElo] Stk oFelahe-e
P g, U3 248 D collagen T HHo] B
] Aeh21-23]. A (Alpinia oxyphylla miquel)2- 28732
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2 52, AAQL W T3 400 g2 S5 3,000 mL
o] Y1l round flasko]A] 100 ‘C R A] 2 h ot 71

FZ31a1, 2 A= rotary evaporator (Eyela, Japan)
5 B8] 0 531 7 BRI et A
2 408 g AlSEst] ARSI

2.2, DPPH radical A7 &M &3
shiEEe] st &9S ERIsly] 98l DPPH
(1,1-diphenyl-2- picryl hydrazyl, Sigma-aldrich, USA) radical
275 Z75k9ick 100 uM DPPH -89 200 uLof| 5%
H SHSEE 89 100 uLE H7RE 3 oF 30 11 vks
AZL o]% 517 nmolA| SFEE SAste] FE=e] A
HEE 1515t DPPH radical 427452 ShE=& Al
7 A E4%Z blank, DPPH AJofo]| A|RS W] ko
=S tiEcontrol) 0= ARESIo] ALK

= sample — blank’,]

> 100
control

DPPH scanvenging (%) =

2.3. M|= HHQF

ol gels E TS S0l AMSE BIGFIO vhes
BZAE AL} RAW2GAT HRQA ThAN| L ShatA| 2
oele 5o Roplo} LGB, BE AT 10% fetl
bovine serum (FBS, Welgene, Korea)i} 100 U/mL penicillin,

= FEEMx =3}, F4, v 2% S B9 A 39

100 pg/mL streptomycin (Gibco, USA)©] 33+ Dulbecco’s
modified Eagle’s medium (DMEM, Welgene, Korea)o|4] i
orslairh wjek AL 37 C, €0, 5% SA| FA0H, &
242 ol TRAES vkt

24, M= =4 Hrt

PYFEEMNS] A W A SRS 245 9
3| cell counting kit-8 assay (CCK-8 assay, DoGen bio,
Korea)2 Z18J512ict 24 well-plateo]] HZE 50 x 10
cell/well = 253t & 517 5k QHYSPAIFIL,. o] - 7]&
O] ujoFele AARt 3 serumfiee medium 7oA ghd
FEES TR AlEe] AEste] 24 h FF HEAIR
t}. HfoFolS AJA3kal OCK-8 reagent (DoGen bio, Korea)
£ phenol red”7} §l= DMEMZ} 1 : 10 H|-&2 345t 8N
= ZF welloj] 500 uLA 2555104 30 min F<F WA 5
450 nmojlA SIS S5

2.5, NO MM &7

AlZ Wl NO /8%re 5745171 918l RAW264.7 |25
24 well-plateo]] 1.0 > 10° cellwell & B33+ 324 h E<F
plate tollA] Al:ZE g3} AIZitE ©]%- lipopolysaccaride
(LPS, Sigma-aldrich, USA) 1 pg/mLi} PIEEE(MX)S
FEER SAO] AEskal 24 h FF HhE- AFEE o]+
AlZ7}F ofd AN 96 well plate= 100 uLA] 71 S0
Griess -29H(G4410, Sigma-aldrich, USA)S 100 uL& 1:1
EUR HIEE 431 30 min FF 2oll4] RESS AlX1 o
& 540 nm 2 FHES ZHHAL olF 2
Altsto] NO A/dwe AH=313ict:
26, Watd ghaer =3

Az W el S 5785171 218l BI6F10 AlZs
6 well-plateo]] 3.5x 10" cell/well 2 ZH]3}+ 3 200 nM alpha
—Melanocyte-stimulating  hormone  (a-MSH,  Sigma-Aldrich,
USA)2}F A =l HISEEMixS Aol A 2sto]
°F 72 h B Wehd WS AFARE P HEFE
uu) 71 A719] arbuting AMESIGITE HHFEL BIGF10
Az o] vl viAl= AASKAL HA] AHIZE PBS buffer=
7H320] AT - trypsiVEDTA (Gibeo, Canada) S 425}
o] BI6F10 A|225 SHHSIGITE BIGFI0 Al Hplite]st
o] AU AARE $- 10% DMSOo]| =21 IN NaOHE &
7Fsto] 80 Collx] 1 h F2t o] HepdS Sz &

J. Soc. Cosmet. Sci. Korea, Vol. 45, No. 1, 2019



40 Arha] - Advig - A9 -

7t]§_z:ﬂ_ < HkA] o] . @-z’gﬁ

1o

Table 1. Gene name and assay ID number in real-time PCR analysis

Symbol Gene name Assay ID
IL-1la Interleukin 1 alpha Mm00439620 ml
IL-1P Interleukin 1 beta Mm00434228 ml
IL-6 Interleukin 6 Mm00446190_m1
TNFo Tumor necrosis factor alpha Mm00443258 ml

COX-2 Cyclooxygenase-2 Mm00478374 _ml
iNOS Inducible Nitic Oxide synthase Mm00440502_ml

GAPDH Glyceraldehyde-3-phosphate dehydrogenase Mm99999915 g1

CLDNI1 Claudin 1 Hs00221623 ml

GAPDH Glyceraldehyde-3-phosphate dehydrogenase Hs02786624 gl

2.7. RNA == 2! RT-PCR

6 wellplateo]] RAW264.79} HaCaT A|32E ZH2F 2.0 x
10° celliwell22 Z28]3F 3 37 C Z7ol|A] 24 h A3 wHoF
Sto] plate ¢loll $FE3}F AJFlTh o] & PPFZ=(Mix)oll
Ot S S-S ERIst| 918 RAW264.7 Aflszo] LPS
(1 pgmb)&} 7+ w5 HEEES Al A2lsto] 6 h
HjoFst & TRIzol reagent (Invitrogen, USAYS A}8-5}0]
total RNAS: -2815c], 154 2 Sl Claudin 1)
<= ERIs17| 918l HaCaT A|iZE o|-85fo] 2} = hy
FEEs Aol APskaL 24 h vjFEt & TRIzol reagent
(Invitrogen, USA)S A85}0] total RNAS F&319tk
=3t total RNAE= 1.5 pge AHE3H & Revertra Ace
Kit(Toyobo, Japany2- ©|-& SXA} HE3-S 53l cDNAE 3
Aslct o] ez A% cDNAE real time PCR
(Applied Biosysterms, USA) A&7 AR8ste] AAIZES
2 ZEEL 5y 9Hxe] mRNA S H]m BABHICE

AREE] Tagman probe= Table 10] ¥7]3}9ck

2.8. SAXE

2 AYoflA HE A= Student’s restE 23S
Qom, p o] 0.05 nwkel A5 AR Fost A
o sk

-

&3 g8 3] #], A45d A 1, 2019

3.1, 3HEIEZEZ(Mix)2| DPPH radical A7 s =&

HEFEEMix) Q] i3t 852 75317] 918 DPPH
radical 2~A5= BRRISIGITE /dtE L-ascorbic acid®}
YA Hhs=E 1000 pgmL7HA| AAsIlaL, s=s
17104 3]A413F 27104 DPPH radical 4~75-2 E}IgtH 2
I} PSS 100 ug/ml, 1000 ugml & A2siekS o
L-ascorbic acid tHe] ZF 2+ 29.0 £ 2.0%, 99.5 + 0.6% &A
5= U IthFigure 1A). o] & &AFo] YR 100
ugmL FE 1000 pgml7H4] =5 AlUs] st
DPPH radical 4752 €121 3+ A3} 400 ug/ml 5% 274
of| A= L-ascorbic acid tH] ©F 98.8 + 0.3% == A9
H.E DPPH radicalo] L-ascorbic acid =08 AAEL
Ze = gtk wEbA fele REEEMIXO] =
oA walog [old oA At i S-S 2L Q)
o

i
o o}

e o 7 USNH(Figure 1B).

ol

3.2, BI6F10 MZ=A Ty & M

HEFEEMI] ot nlH &% S-S ERIsh] ¢
o mhe SAE BIOFI0 Al275 E-85lo] HFE=
of ofgh Wehd ke SISk A Alasidel @l
+ FEEY AL gk 25| flell CCK-8 cell
viability assays 3¥5I3Ict. BIGFI00)A HFE=-2
400 ugml FE=7HA] AlaEs/do] =] ook 400 u
gmlg ases AAsial B Hehd o4 oA A9
& Zgstic(Figure 2A). =3 th21¢] o-MSH (200 nM)
2 arbutin 100 pg/mL -FA] A2t oAM= AlRES/o]
Zhe] 2] ookri(data not shown). BIGF100]4 Hehd gH4-e
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Figure 1. DPPH radical scavenging activity of oriental herbal extracts(Mix). (A) DPPH assay was to validate scavenging activity of
DPPH radical by Mix. Scavenging activity of Mix(100 pg/mL) showed about 29.0% level compared with L-ascorbic acid as
positive control. (B) Anti-oxidant ability was measured by the DPPH assay at 100~1000 pg/mL of Mix. Mix(400 pg/mL) had

sokok

almost 80% free radical scavenging effects, showing similar to those of ascorbic acid used as a positive control. * p < 0.05 and

p < 0.001 compared to control.

SAA717] 918) Webd T4 A EEEel oMSH (00 Bkl 3 4 ik oMSH Helat wmshgle uf o
M E A2JBIIL, ojet Aol Al abutin 100 Q] arbutin A|2loll A= melanin®] o l 3438 +
ngmL3} FFEE 0~Ho) 400 ugml FE AR 75%2 oMSH A2l i) 642 + 75% = ZhauEgick
5] A2 8 5 7 h o i) Be] o o SLEEES 100, 200, 40 wglBEE el Az
H] o-MSH *j2]tof|Ae dehd $HdaFo] 5352 + 32%= melanin®] o] 462.3 + 13.9%, 3759 + 3.7% 145.1 +
oF 54H] Z7kElo] Wkl FHo] AAHOR SrE AL 28%0% wMSH A2l tiu] 217} 864 + 139, 702 + 37,

A B s C
E
55 3 = 600
140 3 % 5 s
120 | iE = § 500 !
- - o "
@00 L o ® 400 sk
2 e o
ESO r s ‘Esao
3 | + o+ - T
:60 -0 §200 ok
Saot T £
- - B 100
20 roTw0
0
0 T 400 M -
0 200 400 600 800 1000 e LIS A
Mix (ug/mL) e B 8 B OB E B
u Mix (po/mL) _ E: - 100 200 400

Figure 2. Oriental herbal extracts(Mix) has whitening activity. (A) The cytotoxicity of Mix was confirmed in B16F10 cells using the
CCK-8 assay and then the maximum concentration was set at 400 pg/mL. (B) Effect of Mix on cellular melanin content compared
with arbutin as positive control in o-MSH-stimulated B16F10 cells. (C) The results are expressed as mean + SD of data obtained

sk

three independent experiments. " p < 0.001, compared to control, ~ p < 0.05 and ™ p < 0.001, compared to o-MSH treated group.

J. Soc. Cosmet. Sci. Korea, Vol. 45, No. 1, 2019



B

=
ok

42

100
e

Cell viability(%)

8§00

1000

200 400 600

Mix (pg/mL)

it

=
=
(=3
o

@
=]
o
o

r
o
(=]
o

300.0

r~
o
L=}
o

Relative INOS mRNA expression

100.0 |

e

CTRL LPS 200

100
Mixpg/mb)

Quercetin

=

Nitric oxide (% of LPS control)

Relative COX-2 mRNA expression

ot

.
=)
o
(=]

(5]
o
o
o

#t

w
=3
=
o

Hae

ro
@
o
=)

e

)
=1
o
=)

ek

o
o

o

o
o
o

200 400
Mix(pg/mL)

800

] LPS Guercetin 100 1000

HER

EE T
£33

s

100

200
Mix (pa/mb)

CTRL LPS  Quercetin 400

Figure 3. Studies on the anti-inflammatory efficacy of oriental herbal extracts(Mix). (A) RAW264.7 mouse macrophages were
used to determine the cytotoxicity and NO production of the mix. The cytotoxicity was evaluated by the CCK-8 assay and the
maximum concentration of the mix was 400 pg/mL. (B) Effects of Mix on NO synthesis in activated RAW264.7 cells by LPS.
NO production was significantly decreased compared with that under LPS-treatment by Mix as concentration dependent manner.
(C) The level of iINOS mRNA expression was significantly decreased compared with quercetin in activated RAW264.7 by LPS.

(D) COX-2 mRNA expression was decreased from 200 pg/mL oriental herbal extracts(Mix).

i p < 0.001, compared to control,

gmL.2 d7sle] Ke s L3St RAW264.7 Tf

T p <005 " p <001, p <0001, compared to LPS treated group.
27.1 + 2.8% $Z7HA] G4 Al 7AskItHFigure 2B,
0. ol23t Aass 53l fehe Foe EAsh= 359

T BHS BRISAT:

Sy S5 B(Mi o] 75 o))

(=]}

=X ol
= =

3.3. NO a2k &% 2 INOSQt COX—2 waiz 5t
eFE=e AT A oARE Rl 23k Al

7] Griess assayS 4=8J310] NO A Wgls aslar

At 8}“%}. Aol A= ukeA TJRAIAES] RAW264.7
NZSFE AMgsIdct A4 sEEe] Fdlseghe A

A517] 28l CCK-8 assayS =85}t AE=Ae vzt
S A3} 400 ug/ml 7HA] F/do] TEEA| %‘%31%, 600 |
g/mlL FE] §O2Q1 Az =Ado] THEE| Qi (Figure 3A).
webs] s dATelA AHelgt 2 Fee 400 w

&3 g8 3] #], A45d A 1, 2019

A LPS (1 ugmbhE T A7t Al@wolA NO
AYAEFo] TR tiH] 323.0 + 13.5 %= S71ECk 9
Azl quercetin (10 ug/ml)S LPSS} SA] A2t A|
AoM= LPS 5 A2t djv] 529 + 1.6%= 2l
QA FAaEQlek LPSe} hIFEES FAo| A3k Al
Hatold= 100 pg/mLojlA 323.0+ 135, 200 pg/mLojlA
3015 + 6.6, 400 pg/mLojlA] 259.3 + 64%= NO AAJeko)
sl 2 ERIskIcKFigue 3B). 3k -2l hyS
Z=°] 27t NO A 75 BdE iNOS, COX-2
Aol Wdlwke J*Z‘OP 9ci(Figure 3C, D). RT-PCRS &
°H iNOS mRNA wks 2415 A1} FA2)t tiH] LPS

T A]2]tS 7984 + 57.16 v Z7)5k0] RAW264.7 T2
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Figure 4. Effects of Mix on the mRNA expressions of inflammatory cytokines. RAW264.7 cells were seeded in a 6well culture
dish and treated with Mix for 6 h. RT-PCR analysis of pro-inflammatory transcription factors, such as (A) IL-1o0, (B) IL-1B, (C)
IL-6, and (D) TNF-o. The Mix decreased the expression of IL-lo, IL-1B, IL-6, and TNF-o compared with LPS-treatment.
Quercetin(10 pg/mL) was used as positive control. * p < 0.01, compared to control, ~ p < 0.05, ™ p < 0.01, ™ p < 0.001,

compared to LPS treated group.

AIEZ7} LPS RS Hho} iNOS #Heo] gafxos 37k
AL 11 & 4= Ql%ick LPSe} At} querceting:
BAl gk Aol A= INOS 5%} Wdo] LPS e
o ] 2F 96.9 + 1.6% [ASIaL PSS} ShFEas
100, 200, 400 pgmL= FA| *|23t AgtollA= LPS T
= 2a]ERo}l iINOSS] mRNA BFalgko] 62.7 + 0.0, 84.0 +
43, 905 £ 03% W o1 A AastSick(Figure 3C).
COX2 faxre] Wl A} %3k LPS w5 A2t
1544 + 57.16 W] Z718}93, quercetin &) Fof| A=
56.7 £ 7.3% THE 7kAstg o] LPS9} shk=ZE-S 200,
400 ugmL= FA| A2Jgt Aol A= LPS T A2t
o] 409 + 3.6, 30.9 + 1.6% T COX-2 mRNA HH&l2F
o] ZHAE|r.

3.4, SHUFES0| Ofst IZ KLY AlOIETIR! o

- 2o —

SHSEES] S B4 ATE 8l LPSE 23k
RAW264.7 A|3pol| 4] P50l o5t I35 i
o]E7}ol IL-10/1B, IL-6, TNF-a52] mRNA 43 oA
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Figure 5. Effect of oriental herbal extract(Mix) on cytotoxicity and claudinl gene expression. (A) Examination of the

cytotoxicity of orient herbal extract(Mix) in human keratinocyte HaCaT cell. (B) The expression level of claudinl was increased

about two times or more in the presence of oriental herbal extract(Mix). * p < 0.05, ™ p < 0.01, compared to control.
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