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8 oF: FAAAZE(reactive oxygen species, ROS)S ] &9] 3AA §-X]of 9Jo] Q3 932 3o},
2y g ROSE A2 aald XA abal 22 M| RS EA71 1 913 E XA
olo] & Aoz =T Akst AEYAF ofWet7] 98 Chungsimyeonja—um (CSYJE) S| AMSE A&
ghelst ittt WA DPPH % ABTS assayE A A|sto] CSYJEQ] 3H4tst a5 &3 41t 5% EH R
radical &7 A& 1t A ZAYEE &S 98l MIT assayE A AT 23t 1,000 pg/mL 5o A
A2 EA0] g2 sttt F4kst B A9l nuclear—E2-related factor 2 (Nrf2), Heme
oxygenase—l (HO—I)QJ e 28 3Helsl7] Y3l western blottingS AA|SE A3} = o) o7 Hlo|
Z718l= AL FRIsHATE AlE Y ROSHEF E29Q1 lipopolysaccharide (LPS)® ROSE §=3 & ROSAYA
SAIRIE SHelst] 919 DOF-DA YA S AT 23t 5 EHOR ROS M4 oA A Helslslo
M ROSE Ao R A3t IF5A ALOlEZIIT H5AXS] mRNATE S=2& Qohﬂ- | $13l real-time
RT-PCRS AAIT 23} 55 SZH02 @34 Aol E/1T @249 mRNA FEL oA A A, et
A, B AL Nrf2/HO-1 A3 AY HA =2 SALS £33 CSYJES FAkstaats &9l 2‘31 o] CSYJEZ}
AT AAISto] bt AE HREA AMEE & S-S AlAE

Abstract: Reactive oxygen species (ROS) plays an important role in maintaining homeostasis. However, excessive ROS
production damages cellular components such as proteins, lipids, and nucleic acids and promotes skin aging. In this
study, we confirmed the antioxidant effect of CSYJE to prevent excessive oxidative stress. First, DPPH and ABTS
assays were performed to confirm the antioxidant effect of CSYJE and the radical scavenging activity was confirmed
depending on the concentration. As a result of performing the MTT assay to confirm the cell viability, it was confirmed
that there was no cytotoxicity at a concentration of 1,000 xg/mL. As a result of western blotting to confirm the expression
levels of the antioxidant-related proteins nuclear-E2-related factor 2 (Nrf2) and Heme oxygenase-1 (HO-1), it was
confirmed that the expression was increased in a concentration-dependent manner. After inducing ROS with
lipopolysaccharide (LPS), an intracellular ROS-causing substance, DCF-DA was performed to confirm the inhibitory
effect of ROS production, and the inhibition of ROS production was confirmed to concentration-dependent. Real-time
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RT-PCR was performed to confirm the mRNA expression level of inflammatory cytokines and inflammatory mediator

caused by ROS generation, mRNA expression was reduced in a dose dependent manner. Therefore, this study confirmed
the antioxidant effect of CSYJE through the Nrf2/HO-1 signaling pathway, which suggests that CSYJE can be used
as an antioxidant cosmetic material by inhibiting free radicals.
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& Wolr. thal TPolA] WAISHE reactive oxygen
species (ROS)= Atohd] AE#AR A2 REeA] EAR=
AP A ) A fXIsk glot Ak
Adh 2 A= ofelf HEskAl AdE B Al &
AL wE w3515 2431 A17IcH1]. nuclear-E2-related factor
2 (Ni2)y= Ao} AEFH|2of High 4] Agks sk it
8} 9 §alA) 1w HEo] At Phase I fd] 2
& 2dsks ARtk e ol A Nrf2= Kelch-like
ECH associated protein 1 (keapl)¥} 23S o] keapl
childof ofsl] EafiE|o] Al oM W2 sEor &
At elRATolt Asla AEdlso] ofaA keapl
SRR Helso] 8o ofEivh2. seli N2k
sl Maf S} ohAlE FAste] apalel uhg adk
(antioxidant response element; ARE)e] A3l3)] ARE &4
AR} G4R2] heme oxygenase-1 (HO-1)Z 2H43} A7
TH3]. HO-1:S A W Phase I A 9] Qo=
ROS A/d3} Ao} LB 2] digt g fAloll T83t
ALE o A2 B 712 T stk HO-12 heme
ARE Eofslo] Gatelerael biliverdin© 2 Z19hA|7|H
AFo] Gl Aol A e 4o W) LPS Ul
Ap2}dof| efs ROS7} e HO-10] ' %m o] HO-1
2 Al AEd Ao ek B 282 slal Aot 22
o] FASTH Aol 71ofRiti4]. EIF HO-19| 4kedd
bilirubind FZA Ao B ](inflammatory cytokines)2] A4
Fe HAAe AeR g QoS AR
(CSYIE)2 St e geulehAl=r R P EEATAE ) ]
A5 71 AYeR F 9 F (AL ARY, L B,
&, AR WEE 2By, )= dE] qloHe)
o e why Theo® Qo Urehe 7 Azt 9
2ol ofgt AEe T AR FulAl ARSSeH, WA
W QA Ao s Aole] b} gl Ao 1

o) &8l g5k 3) %), A46d Al 3, 2020

TEGCHT). EE CSYIES] &Y, st Fadro=
+ liquiritin apioside, liquiritin, baicalin, wogonoside and
glycyrrhizin 501 Qlom, EEA2l CSYJES LPSE fie
H didHEelM FAT mael wRE dahe HEalEgle
U, At Aol mE 71 ERlER] aigten] Akt
Ffof HRE At Bt w7 QIE8-10]. ofof & 4+
iz CSYIES] @Mt avte} Tof we 7)3ds lst

2 ARl ARE oFl= GHMAX (Korea)ol Al 1]
silow, A FEe] F/dul= ofef 3ol #E7s)
AtH(Table 1). Z9HE SHFR] 170 @i} ZE2s 2,000 mLE
heating mantle (DM607, GTOPs, Korea)o]] €& % 100 C
Z700A 4 h Ft 2HRyzshe F=51SIk Filter paper
2 oz} % 60 ol ZeksEak 242 WETo] 24 h
B T BAAZ Azon], ofnl B ART AMgs
Aot FEE2 265 g2 AL 82 OF 15%0] 3Tk

Table 1. Contents of CSYJE

Herbal name Scientific name Weight (g)
EAH(ARP Nelumbo nucifera Gaertner 40
FRS(ZEH) Poria cocos Wolf 20
AZ(Q14h Panax ginseng C.A Meyer 20
HEZY))  Astragalus membranaceus Bunge 20
#FHE(EH) Scutellaria baicalensis Georgi 14
HHIA(AFAAD Plantago asiatica L. 14
EML(WMES) Liriope platphylla Wang et Tang 14
B (A=) Lycium chinense Miller 14
HEH=R) Glycyrrhiza uralensis Fischer 14
Total 170
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22 DPPH IC|Z A =X

CSYIEQ] M3l @mk= Z=#a}s] 28 DPPH (22-
diphenyl-1-picrylhydrazyl) radical 4755 S74sH{ch Het
S m radical& A'd -84 =4 DPPHS} M1k} &
A& WESAIA radicalo] 2AE = A2 gRIstH o] 24
ol Z=FHA| Mo W= ZE Fol radical £~75 <l
sl WHolt). wWEkst R4S Ut vlEE 42 &
W Bz ARgsle] 250 uMe] DPPHEN ‘st=d
CSYIJE (200, 400, 800 & 1,000 ug/mL)E A2kl 96 well
plateo]] 250 1M DPPHENT} =1 CSYIE (200, 400, 800
2 1,000 pg/ml)E U3 HIE= SRS}l spectrophotometer
(Synergy HT, bio-TEK, USA)E ©]83}o] 517 mmof|Aq %
T =242 319k oiRate 2 200 1M ascorbic acid (Sigma,
USAYE Ahgakich

2.3. ABTS ZiC|& &71s &3

CSYIEQ] 3}413) ey =43}17] I8 ABTS radical 4~

5= S75IITE AR radicals HA] 2= 2,2-azino-
bis(3-ethylbenzothiazoline-6-sulfonic  acid) diammonium salt
(ABTS)E potassium persulfate@} XKl 2l HE-2 E3
radical & B4J5}iL o]ufl ABTS §o4e Hate w o
o A BA WRSAA Ao WskE BRIl
radical 275& EHlsl= HWHoltk 7 mM 2,2-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt 2}
245 mM potassium persulfate S 3k WS 2pdst =7
oA 24 h RESAIZAH: ©]%- ABTS9] F°3%= ¢1°] 0.7 - 0.8
Afo]o] gro] H=5= ABTS 8919] k=g 951l CSYIE
2 HEE000, 400, 800 W 1,000 pgmb)E AE5to]
ABTS -84 100 uLo} w52 AR 30 uLs o] Apcke
&2of|A 30 min - H-G-A]71 - spectrophotometerE- -8
slo] 734 nmojA] S8 S5 Stk tiEako= 200 uM
ascorbic acidS ARE-3}ITh

2.4, M= HHQF

H ¢ LoflAl= American type culture collection (ATCC;
Manassas, USA)OllA] 1918+ RAW 264.7 TRS-A T4 E
£ ARESIE e, 1% penicillin/streptomycin (Gen DEPOT,
USA)Z} 10% fetal bovine serum (FBS, Gen DEPOT, USA)S
3123} Dulbecco’s Modified Eagle Medium (DMEM, Gen
DEPOT, USA) HfeFoHollA] 37 €, 5% CO, Z279] Hjel7|
S e el

& BUAREe] Py

-
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25 M= =4 FJt

CSYIES] A2t /35 S4517] Slsll MIT assay& A
319tk RAW 2647 A|EZE 96 well plateo] 7 x 10*
cellswell 2 E325131 37 C, 5% CO, 2719 wjeFr|ollA] 24
ARRE BieksiGict ASds Hojdl & CSYIES &=
(200, 400, 800 2 1,000 yug/mL)2 2|33 24 h WESA)HC)
0% 3-(4,5-dimethylthiazol-2-y1)2,5-diphenyltetrazolium bromide
(MIT, Bio basic, Canada)S 4 h A2|3t 3 dimethyl
sulfoxide (DMSO, Bio basic, Canada)S 41l Wk A]7]
spectrophotometerS ©|-8510] 570 nmoj|4| 4= A

siict

2,6. ROS MM =X

A W ROS A/de 275171 918 DCF-DA S
ARg3to] ERl5lgItE RAW 264.7 AAZES 6 well plate
of 5 x 10° cellywell® K511 37 C, 5% CO, incubator
o4 24 h viFSIITE. HiekE Alazol] LPS (1 ug/ml)E 30
min F2t Aefste] ROS gL H=3t & CSYIES 5=
(200, 400, 800, 1,000 ug/mL)= 2|3} 24 h kst
ot e Zofuiar PBSE 2 3] AlF & 10 uM
DCE-DAZ #7}5F DMEMS 911 37 C, 5% QO incubator
30 min HHOFSIITE PBSE 2 3] AIA £ FFduES &
3 ROSAHAS S7dsH3ick

2.7. Western Blotting

RAW 2647 thAIRJSEAA] CSYIES] ahatah 1l i)
Eo] chilz iy 428 3lolalr] 28] 6 well plateo]] 1 x
10° cellsywell 2 E323}31 37 C, 5% CO, incubatorofA] 24 h
HIFSIGITE 24 h - /4F5oS Zoffal LPS (1 ug/ml)2t
CSYIEE &='3(200, 400, 800 % 1,000 ugmlL)= =25}
3L 24 h HieFsIGInh A Hojial PBS®E 2 3] AlA
3 Halt™ Protease and Phosphatase Inhibitor Cocktail kit
(Thermo fisher, USA)E 273t RIPA Lysis and Extraction
Buffer (Thermo fisher, USA)Z A& 83X 1FHL; 1 &
20 min <%t 4 C, 12,000 rpm®] 202 4] EeskaL
ThlzS Aqley F=H ©hlES BCA assay (Thermo
fisher, USA)= AFoI3laL, A=e hdE 10%
polyacrylamide gelof| loadings}al 7]1%9E AlZth Gele
membrane © 2 transferd}al 5%2] skim milk2 50 min =<t
blocking®t - 1 2} &A@t A *]2]5to] ovemightstSATt:
1 % membrane Tris Buffered Saline with Tween 20
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2.8. Real-time RT-PCR

RAW 264.7 tA|A|3zof| 4] CSYIES] 335 e 542k
59 mRNA 3 S ER15H7] 218l 6 well plateo]] 5 x
10° cellsiwell 2 B5=3}31 37 €, 5% CO, incubatorofl4] 24 h
aieFsict o] AEHE Hojllal CSYIES &5:=18(200,
400, 800 2 1,000 pg/ml)= 25} 24 h SRSAIHCE
Trizol reagent (Ambion, USA)S AR5} RNAE F&3+
3 diethylpyrocarbonate (DEPC treated-water; Sigma, USA)=
Bofolal Heiick AJdE RNAE cDNA A kit
(Revertra ACE-A-;Toyobo, Japan)2} 31510 72 Areverse
transcription)8t & ¢cDNAZ 3§51tk ¢DNAL} Tagman
probe (Thermofisher Co, USA), Universal master mix
(Thermofisher Co. USA)E 0]€5}0] real-time PCRL 13}
sjof AREOR HAAPE mRNA WElThe BAfsioir
A1go] A8 Tagman probe’= Table 20] 715134,

Table 2. Gene name and assay ID number in real-time RT-PCR

analysis

Symbol Gene name Assay 1D
GAPDH Glyceraldehyde-3-phosphate Mm99999915 gl
dehydrogenase
TNF-a Tumor necrosis factor alpha ~ Mm00443258 ml
COX-2 Cyclooxygenase 2 MmO00478374 ml
IL-1B Interleukin 1 beta Mm004344228 ml

IL-6 Interleukin 6

iNOS  Inducible nitric oxide synthase

Mm00446190_m1
Mm00440502_m1

29. SAEAN

RE glojglt 3 3] whEslgom SPSS 12.0 version
(SPSS Inc, Chicago, IL, USA) LRI o]&3Ich
Student ttestS F3}1o] Hal BAJ5II BE tlo]E= 3
o + F2AEXE FABITHp < 0.05).

3.

o

2t

3.1, DPPH ! ABTS Radical A7 =X
CSYJE?Q] 3413l a2 selsh] 945 DPPH 2 ABTS

radical 4752 2451k UIZE0 2 ascorbic acidE

o) &8l g5k 3) %), A46d Al 3, 2020

A28 CSYIES 5123200, 400, 800 2 1,000 ug/mL)
= A23te wf DPPH radical 2752 ZH2F 20%, 43%,
2%, 76%= LJEFO W, ABTS radical 4752 Zkz} 14%,
27%, 4%, 52%= LEPGTH(Figure 1).

3.2. M=z M=g 53

CSYJEo|| tigt RAW 264.7 A3Lo] AEZ 28-S 5
'5(200, 400, 800 % 1,000 pgmL)= IgE Ay} At
HE sEoA 540] ¢l gRlIskdrt ofufe] At A
282 7HF 100.03 + 0.6% 98.72 + 0.8% 99.27 + 0.8%,
100.97 + 2.5%= LR o™, ofof] & Atoflil= 1,000 pg/mL
& 31 =g ¥ ZIgstoickFigure 2).

3.3. Nrf2, HO—1 Western Blotting

CSYJES] gt RAW 264.7 A|3£9] Nrf2, HO-19] protein
el S RISy AREE 2Relgh Av Nef29}f
HO-1:2 72} 12, 24 h& A2t ol 7P w2 o]
UeRdtE CSYIES 5%=H(200, 400, 800 2! 1,000 ug/mL)
2 12 h AH2st 43}, CSYIEL = oj&F o=z N9}
HO-19] &-& S7HX 7K Figure 3).

3.4. ROSHMA x|

CSYJES] ROSAY oAls= &sh] s 2,7-
dichlorodihydrofluorescein diacetate (DCF-DA) GAHS o8-
3lo] ROSAIAIRS 2Q1gk A} controlsol ®]3] LPST
ek dolld ROSAAO] 271t AL ERiglon,
CSYJES = (200, 400, 800 2 1,000 pg/ml)= 2|3t
o =t SVl weh ROSAIR] Hashe
A& FRIsHSIT(Figure 4).

3.5. Real—time RT-PCR

CSYJES]| tjgt RAW 264.7 A|3£2] iNOS, COX-2 4
pro-inflammatory cytokine (IL-6, IL-153 )] mRNA & 45
= SRl Ax} LPSTE A2f]t w2 controlwtoll BIEH HZ5
4 A=9] mRNA o] F7kE]lck LPSeF CSYIES
E=H(200, 400, 800 X 1,000 pg/mlL)= FA|AE]St £
LPSYE A2t o]l Hlsf 5= oEA 0= mRNA HdS
A5 A (Figure. 5).
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Figure 1. The effects of CSYJE on DPPH and ABTS radical scavenging. Control: untreated group.
Positive control: 200 4M ascorbic acid (AC). 200, 400, 800 and 1,000 ug/mL: treated with various

concentrations of CSYIJE.
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Figure 2. The effects of CSYJE on cell viability in RAW 264.7 macrophages. Control:
untreated group. 200, 400, 800 and 1,000 pg/mL: treated with various concentrations of
CSYIE.
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Figure 3. The effect of CSYJE on Nrf2 and HO-1 expression in RAW 264.7 macrophages in
time-dependent manner and dose-dependent manner. Nrf2/HO-1 protein expression was analyzed by
western blotting. (A) RAW 264.7 cells were treated with 1,000 ug/mL CSYJE for indicated durations (0,
05, 1, 2, 4, 8, 12 and 24h). (B) RAW 264.7 cells were treated for 12h with CSYJE at the indicated
concentrations (Control, 200, 400, 800 and 1,000 ug/mL). Control: untreated group. p < 0.05 indicate a
significant different compared with the control group of indicated proteins.
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Figure 4. The effects of CSYJE on intracellular ROS generation in LPS-stimulated RAW 264.7 macrophages. Control : untreated
group. LPS: treated with LPS (1 pg/mL); 200, 400, 800 and 1,000 wg/mL: treated with various concentrations of CSYJE with LPS (1
ug/mL).
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4, 11 &

H AT CSYIEY] 3%
Y= QAR 10]. HSHF-E FRAIRK

ofsf AEE ST AL AlE 5\4‘*% %iﬁ}/\lﬂ

= lio EH’“/\ﬂ
Eu AW 2 240 REshH %%‘ﬂ' At 5= &
O]' —I—QJ\]?]—% otE gAMzE AW FUE dee
218 21418} prostaglandin (PG), nitric oxide (NO)&} -2
&= o7l 2 Tumor necrosis factor alpha (TNF-or ),
Interleukin 1 beta (IL-13 ), Interleukin 6 (IL-6)Q} S
pro-inflammatory cytokines 5-2] €5 Wi7EEE AT
LPS= T1% 2/dwte] Al o9l EAstke a5 e

467 A 3 =, 2020

dol thaHE A=52 F8 NO, PGE, %! TNFz , 1L-1
B, IL-6 590 &= riAIS-S A AZITH13]. olgst &
Z uHISe) BpEe FEapt 2 So) g
0o ZAAZILH14]. IL-15 &= 824 At W3t ;q
Tl QAR T W A, AP el gad o
TRAS fES] TNFw o) 954 AES =

15]. IL-6= AHAd 2 44 WY 2R3t 3Rk
feke sh, dsiAl AAEE Aghe doXinlle17].

_kgo
4”§“m
o o
Ry 1)

A

—

2 A3Lof| A mitogen-activated protein kinases (MAPKSs)
2} nuclear factor kappa B (NF-¢ B)+= thEZ] A& A off
WALl oeke dlo] NO, COX2 2 pro-inflammatory
cytokines &} Aol oIRITH18]. AT Aol Al NE-
x B inhibitory kappa Ba  (Ic Bar )l &Jll AlEZ|A &
A7b =, AS 9 Alof| kBa 2HE] Holx] 43} H
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oh e4st © N Be AEAG sz dslsol
pro-inflammatory cytokines W3 2] ZA} QARLZ A £ Q31
kS 3ITH19]. MAPKs= ERK, JNK, p38= o|Fo]xgle
™, ERK 9 p38 IL-18  W&o] #ofsial, p38 TNF« ,
IL6 0] Tojshu] INKL= INOS, COX2 2Halo] lojat
o0, §1 AFS RO CSYIES] Wi /)9S 3l
5}11x} MAPKs®} NF-x B 7 2E- western blotting © &S]
gt A3} MAPKs®}F NF« BO] Z2oll= ok WA o=
Ao skeIgirData not shown).

ROS+= A W tirkby 5 AlRRESolA 2hAgelc)
AIFEAA ROS= B Aol 0|28 oS SRR
ROS7} st EASHA =W 4l AEdArt {3
Fltk ROSE= ARQJA, LPS, AEHIA Faf 22 Tiofst o
Qlell oJslf TestA AAgE 4= Slom 53] Bz
o] Apide Al tiollA cytokine$l IL-la , IL-18, IL-6
9 TNFa & A5 2heh /% cytokine> THA|Z
of|A] collagen®] 3 7HAAI7| AL collagen®] Aks At
2 Zo] =315 Yo7t 21-22]. T§h LPSE AJA= ROS
= invitro 3 in vivo “gollA TReslA| AtE]e] ghom Al
3 AR 9 0 R eslE EAJSIAIXITH]]. Nif2+= Phase
I 8549 E4S 28k ArRIAelTh 4 defolA
Nrf2+= keapl?} EQHA|E o] £ keapl Thillo] oJsf &
o] Ml ol W o EAfEiANE A
AEGAL A4, LPSeF 2 LJiAl=s WA =W
keapl THERRE] Feojew &0z P4 9l o)
o o= HeETh2]. S35t o] doz HelE Nif2
+ small Maf THlZ} oS /dste] ARES] Ash
ARE °]&74 3pilst 42101 HO1E 2493 AIXITH3].
ESE N2 JAA2] brusatol 0|83+ S04 Nef22]
AAZE Nef29] 418} W 7138E AAAA s avkE
ORI7|= o= ERIFIE o5 Sl F4lst EAdelA
N2 ofate] a4 o 4= SlSe23). Nef2el] s} 434
£ HO1S LPS2 §2s) ojaliZolA] ROS A4} 9
¥kl wWol7ja ofate: s el fidolo] HO-1o] o)
off A= daksletay, biliverdin, H 52 Ak} 3¢
AE 2= Zlow BiERo 4] 919 WS viEe R
CSYIEQ] 3Rl avke gelslr| 98l DPPHe} ABTS
radical 4753 SRRIgH Ax} ZF2o] 5118200, 400, 800
2 1,000 pug/mL)= 2|3 o, DPPH radical 4~45-2 2}
7} 20%, 43%, T2% 76%E LFERom, ABTS radical 227
o ZVZF 14% 27%, 4%, 52%= UERSIT] ol AlE =

—

oo

mlI

& JAAAS] U R} 261

ut

d H7HE $Jsll MIT assay& AAIRH 23 CSYIES a1
T2 A2t 1,000 ugmle] FEolAE Al 4L U
ERNR] Qdotth Egt A St HRiE Tzl Nif2
o} HO-19] thidl ¥4 =38 2157|938l western
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