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Abstract The purpose of this study was to investigate the effect on skin barrier improvement and
anti-inflammatory effects using CSP-811 and CSP-532 complex extracts mixed with 8:1:1 and 5:3:2
ratios of Sophorae fructus, Zingiber officinale, and Akebia quinata. The experiment was conducted
by setting a concentration range that exhibited cell viability of more than 95% in HaCaT and RAW
264.7 cells. To determine the effect of skin barrier improvement, the expression levels of filaggrin,
involucrin, claudin-1, and ZO-1 were measured using HaCaT cells. As a result, compared to the
group treated only with P. acnes, CSP-811 and CSP-532 increased in a concentration-dependent
manner. As a result of measuring the nitric oxide production inhibitory activity, CSP-811 and
CSP-532 decreased in a concentration-dependent manner. At the final concentration of 1,000 pg/mL,
both extracts showed an inhibitory effect of more than 35% compared to the lipopolysaccharide alone
treatment group. Afterward, as a result of protein expression levels of inducible NOS and
cyclooxygenase-2, confirmed at the final concentration of 1,000 pg/mL, that CSP-811 and CSP-532
decreased in a concentration-dependent manner. Therefore, it was confirmed that CSP-811 and CSP-532
complex extracts have skin barrier improvement and anti-inflammatory effects, and it is judged to
have excellent potential for use as a functional material.
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1. ME

Ao HRE A 2 D 08 gEe g5k oy B0 YYoary A Bes,
WOlhe-S e QA7 A Zha 2 Flatolek. s mal, A, WakA 3749 oz b
o4 Qo Z7he] HR Ravjgon T4l okt 7% sudT 1 % Bk 379

% 7P 9Fom ZHAZ(stratum corneum, SC), FHZ, TS (stratum granulosum, SG), =%
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(stratum spinosum, SS), 7]*{Z(stratum basale, SB)C.& L}
=, ZH30lA+= brick H29] ZHAA| Lo} mortar O] Al
X 7} A& (intercellular lipids)©] bricks and mortar model
@Asto] v o] RS R MoEo] A4S ol nji &
¥ 75 93ttt (Jo, 2016). Filaggrin(FLG) T § ZH 9]
X =, 2P dA 27} 2akdo wet Azt 2
tol detal S ZHENZE THE0] brick
% A ToETHPark 5, 2019). ©]#3t FLG
= A AH <59 AK(natural moisturizing  factor,
AlA TE SCY &45 YoXIthIm 5, 2024).
24 ofje} SGOAE ALE 7t 237]5 0 oret 24 38
£ Sl= WA9H(tight junction, TJ)o] £ASHH(Kim3} Kang,
2016). Tli= NIZAH] g FFE occludin, claudin(CLDN),
zona occluden(ZO) 59 g¥idE LA EH(Lee 5, 2013), ]
59| dofet Ao SIS AT B9 43 W ofe
o) o] o] Fojaich. S3], CLDN-1 THa 12 1
g3}e} ol X H(atopic dermatitis, AD) X|&of| Fa3t
marker2 #0211 Ql=d]|, TJ H3 Tt ohg} mji
ZHE 1 A3 involucrin(INV), FLG, CLDN 59| &AM 5
5 7153 A FF Hol, A2254] £4(Choi &, 2016), AD
ol Tofsh= Ao E dEA Utk ADE A 7HRSE B
vhohs A4 HRA%o R MR, TANE, T A5 B
H A o]zl o) uirfEm, TRt ¥ AESS A5
FRloll AFAIA AFH-EZ 2ET o] cyclooxygenase-1
(COX-1)Z} inducible nitric oxide synthase(iNOS) 52| &3
9 & prostaglandin Ey(PGE,), nitric oxide(NO) 53} 22 ¢
S Edo] #H]= 1 g W2 ADY] S ASAZ
= QItk(Sim 5, 2014).

O EdF(dkebia quinata)S OEYZINLardizabalaceae)
o] &3l &3] chocolate vine Ex= EE(Kil)ol2t E2&
I FEolth o5 =2 fstolA XEAl, AQA,
ol A= AREECIA o, A, 8=, 4175 A8t
ofz} Rzt g0 pEuet ME AlS AT A9 JEo=E
T oA i (Chowdhury, 2016; Kyung &, 2015). 3t &
A7HA] e 1t Tste] Akt W), JH &
A5, ot FAAoHEE 5ol tiet a7 ASEHUH o
E9Zo]&= chlorogenic acid, saponin, B-sitosterol, betulin, p-
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D-glucoside, myo-inositol, hederagenin, sucrose, guaianin N,
oleanolic acid 5:9] ThFeH AR50 EARTHL Wa Fv
(Jeon, 2014; Kim -5, 2024; Park, 2005), L < chlorogenic
acide B/4AES AlASHs FAtsh 9 el FEdHo o] &
Lok(Sato 5, 2011), G A o)tz 72t Alo] g
A Agste] 23 G, BT FAEY 59 AE HE
Wk A Qlth(Zhao 5, 2012). A7 (Zingiber officinaley>
ZingiberaceaeZol| &5, A& S5 R IR PS5
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24 siekEo] SRS AEolth A2 S, FHEOMIo 2
ALUAotofM= FAEE AMGE 89 ofyzt % AE=R
H a3}, Aol 713, TE 59 ABAZH AoA At ol
e+ A7oll= phenolic¥} terpenoid®} £ Tt &g st
o] o] xgtEolA glom g, Ad, f714E ARE R
718 YIAE RS QUrh Aol gingerol, zingerone,
shogaol, paradol 53+ Z-2 #HE4 &0l 3ol =t 1
%, B3 F A4E2 gingerolo|H, JAISH|, FASA, FH|
T 59 ohkRt FETE S4S 2=t Ayustaningwarno,
2024; Li 5, 2024). Gingerol® £ o|& zingerone %
shogaol®] £ & &3l |59 #+24 &4 &stal, it
3h, 3, X, FES R Pl tis) syt vkl
g+ Z ch(Eldesouky 5, 2023; Kim¥} Ahn, 1993). 3o+
(Sophora japonica L.)9] Eull= I Z(Sophorae fiuctus)°|=t
I B8 T Leguminosae)d| &5tz AER, S, Y, o
= 5o g7 EEo5tH AR 2ol1 Qrt. A¥HoE AFE
A, 918 5ol AREE AE, IE9, JF 95 5ol Bt
oty dHA Aot IS flavonoid L isoflavonoid SFHE
2 F AE 0 7535}9] sophoricoside, sophoaflavonoloside, rutin
5 3 Y=H, 71 F sophoricoside= F, U A
U5, 528 9 JAER 48 59 BRI ey ATE

TS AR5k Qth(Lee, 2005; Park 5, 2008; Yuen 5, 2024).

TR a5 A ok AlEoly HAES Eddeto] AR
T ATES Y FEEZ ARSI Eo 253 AHA &
5 Yo} ofE] 15y FA| 43k(Yang 5, 2010), HY
A2 B/d3KByunt Byun, 2015), ¥4 85(Cho 5, 2016) &
of EHHE 1ol v} Urk. whebA 2 QToIAE 2kl chrg
e AY T2, AR A7, 08E7(089B) Al 7t
A 2AEE Eote] BAFEES AXS F, ool o7t F4A
% 9 Fi g JjAe auE St 71548 AAEA Y
ZE 7FsS Yot A SRl

2. 2 2 diH

2.1. Mg Y AE ==

2 o] AHEH FEEL 50% cthanolE ST 2 AMg5to]
FE25 Agsilon, 14732 & (gel Het 4081 &HiE
A7reto] FEH A A4 0 EE7]= 87 (g)oll tieh 200
o] 8ujE F7loto] FESHTE FE2 70°Co|A 6417 7t
APson, 0] B T 0.6 um8] EE ARt} ot
5t9ith. oj7tE Lo 60 °Brix®E WE & 7Hts=S Ads)
Aot 47 =8 A7, A, 0587 FEELS F Y
H&E S9ol3l o, 8:1:19] H[&R E93t A& CSP-811,
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5:3:29] H]&E T3t AlRE CSP-5322 AR Asto] 4l
Holl ARgstaict.

2.2. Al & Z/7]

HZE djfo] AREE dulbecco’s modified eagle medium
(DMEM), fetal bovine serum(FBS), penicillin/streptomycin<
Thermo scientific hyclone™(Logan, UT, USA)o Al T35+
O, Propionibacterium acnes(P. acnes, KTCT 3314)=
KCTC(Sinjeon, Jeongeup, Korea)ol|A] FLujj5}o] AR8-51% .
ME BEE SHL A5 2-[(4,5-dimethylthiazol)-2-yl]-2,5-
diphenyl-tetrazolium bromide(MTT), dimethyl sulfoxide
(DMSO)?} FAF B4 S42 FIsl ARE=E lipopolysaccharide
(LPS), griess reagent, RIPA buffers= Sigma Chemical Co.
(St. Louis, MO, USAYE AR&sttt. E3St primary-antibody Q!
COX-2%} B-actin, secondary-antibodyQ! anti-mouset= Santa
Cruz Biotechnology, Inc.(Santa Cruz, CA, USA), primary-
antibody?] iNOS®9} secondary-antibodyQl anti-rabbit-2 Cell
Signaling Technology Inc.(Danvers, MA, USA)o]A F5}o]
AHgSHRieh weld HE S 99 ARERE enhanced
chemiluminescence(ECL) &% Merck Millipore(Burlington,
MA, USA)O A G+9J3t Immobilon Western Chemiluminescent
HRP SubstrateS AM-SFGIt. 37 49 71412 gelstr] #lsf
2743t FLG(MBS944540), INV(MBS700658) ELISA Kit+=
MyBioSource(San Diego, CA, USA), ZO-1(CSB-E13916h), CLDN-1
(CSB-EL005490HU) ELISA kits= CUSABIO(Houston, TX, USA)
ARE ol&sto] Aol ARSI

Ao AR2E 7]7]% rotary vacuum evaporator(EYELA,
Tokyo, Japan), micro refrigerated centrifuge(Smart R17, Hanil
Scientific Inc., Gimpo, Korea), microplate reader (SPECTROstar
Nano, BMG LABTECH, Ortenberg, Germany), SimpliAmp™
Thermal Cycler(Applied Biosystems, MA, Foster City, USA),
ChemiDoc™ MP Imaging System(BIO-RAD, Hercules, CA,
USA) 55 ARSI

2.3 MEF Z ME e

2 Al Ao AR Al EF= Addighn 354
Al EGHRE HaCaT celld} A ZF280A4] Rokh
RAW 264.7 cell2 o853t A E vjF2 10% FBSS} 1%
penicillin/streptomycin(100 U/mL)& 335t DMEM HjX]|&
AFE519 01, 37°C] 5% CO, incubatoro|A] 80% ©]A} A}t
cellZx At wigste] Ao o]-&st3itt.

2.4 ME Y= ZZ(MTT assay)

HZE 2L Carmichael® =¥ (Carmichael 5, 1987)0]

https://www.ekosfop.or.kr

wg} 2435}tk HaCaT cell} RAW 264.7 cell 1x10*
cells/well2 96 well plateo] £-55t0] o Z70] W} 244]
2k viokotoint. o] AlE<QI CSP-811, CSP-532¢9F /4 thx+
07 ARESE RA(retinoic acid) ¥ Vit. C(ascorbic acid)= 78,
156, 312, 625, 1,250, 2,500, 5,000 pg/mL9] =2 X &]5}o]
THA] 24A17F HiFElgloH, 2.5 mg/mL BEE AXF MTT
Aok ZF wellof] 40 uLA 7ksto] 3A17F 30 52t WA
t}. 459 AA F, 100 uLe] DMSOE Z+ wellof] a1 A20]
A 1087t shakingS ZP1H O™ 540 nmoJA] microplate
readerg ARESHY] SFEE S AlX FE&2 tix
1O & ARE H7IHA] & FAYTS AR, ol A
7HE9] FBE HE Bl WEE(%E U

A APEE(%)
= (1 - ABA7R: =747 338%) x 100

2.5, mRZHEA SEA LSHE SEELISA)

EARAN A BHES 2He7] o) HaCaT
cell& 1x10° cells/well2 6 well plateo] seeding 3+ 5, A&
s} 2710] whak 24412 WlFSIAITE o] 1X9] P. acnesE
A2z Jestdon w100, 500, 1,000 pg/mL)E Al
& 9 Y Y22 RAS A2sto] 2447 F71[F 5F3iH
o|% ZF well9] AFEH-S 500 uLA A5k 13,200 rpm, 52
Z200A4 ARG E Bl FFA 300 uLE AFASH] ARG
19iTh. M2 QIAEL FLG, INV, CLDN-1, ZO-19.
2 7} QA50] ELISA kitS: Ahgstol A|2Ato] vht o] ufet
A3S AYstH o, WHZTFS microplate readerS ARE-5}0]
3% 450 nmo) A S4SHT

26, NO 48 s 28 58

NO A A3l &AL Green 59 ¥ (Green 5, 1982)
283t 24319tk 6 well plateo] RAW 264.7 cell(2x10°
cells/well)S B3F5ta] W A0 wel 2447t vl ga}tich
°|% LPS(10 pg/mL)E A=J5t] NO A4S FE=5HAL, 24]
ZF 5§ MTT assay 7] whet 95% o] Al JEgg =
o] ==L7K(100, 500, 1,000 pg/mL)2] A/ B8-S A2j5lo] 1647k
7} viFolITt. Griess reagent@t ZF AASH2 100 ulLA 1:1 H]
£2 1087} shakingsto] £33t &, 540 nmojlA| microplate
readerS ARESHe] S3T =X AASHYITE Standard=2
NaNO,& AHgstlon g tx o2 E Vit. CE AR
o NO A4 Aje) BAL LPS whE el o] Almdriz)
H IS F3f MEE(%)E e

2.7. Western blotS £3t HHZE B3 =&

FAZ TS TQI5t7] o] RAW 264.7 cellS AF3}o]
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= I QIAQl INOS ¥ COX-29] T3] dra=kS 24915}
¥tk RAW 264.7 cell2 100 mm cell culture dishof 1x10°
cells/wellZ B399 00 AE vjof ZA0|A 24417t B2t Hj
5L} o]F A=A R RAW 264.7 cello] LPS(10 pg/mL)S
A5t cellS AH2atg.om, H=2(100, 500, 1,000 pg/mL)
& ARE AFsto] vjgstsict. 2 well> DPBSE 23] Al
5} O™ RIPA buffer?} protease & phosphatase single-use
inhibitor cocktail(100X)& 100:1 H]-&& &3}5}9] lysis buffer
£ ZAS ZF wello] B3 F AlxuE &sjAIFT o]F
4°C, 13,200 rpm X70JA 2087 YAEest0o] Hojzl A5
MO BCA protein assay kitZ THEA =¥ 3 T western
blotof] ARg-3} T} ZF ThElAL 20 uLZE 10% SDS acrylamide
gelo]l 120 V, 90& loadings}to] E2]5}9]t) o]F 60 V, 1502
ZAOR transfer 7)715 AR&5to] E&]% TEE polyvinylidene
fluoride(PVDF) membrane©]] ©]5-A|7 2.1, tris-buffered saline
& tween 20(TBS-T)Z ZA|3t 5% skim milke] 147 5ot
blockingd}$tt. Primary antibody+= 3% skim milkE AR25
of ZF ¥l&2 ZA|3t § 4°Col| A overight 3}¥ 2™ TBS-TZ
10827k 33] v A|A35FIT). Secondary antibody+ 3% skim
milkE ARESto] ZF Bl &= Aot 4204 1A[7F 3048 ¥t
SAIZAL, TBS-TE 1027} 35] WHEA1A & ECL] HE-SA1A
ChemiDoc™ MP Imaging System A}8-5}0] bandZ 2215}
k.

2.8. EAx{c/

2 AqtollA Xt AP B 5T RAA 33 WS
St oH, A7ge] FAA = B BEHAHmeans+
standard deviation, SD)Z WERJIT}. o] IBM SPSS statistics
23S o]g3lo] Aol SoHS AAFIAT, ttestD 3
p-value(p<0.05)E 7|5}

3. Za 4 nxt

3.1. ME Y=ZS(MTT assay)

MTT assay+— -149—*4 7139] -2 MTTE AR&slo] Ao}
Uiz cellof| A B EZEgoto] gl A4S B0 Hepio]
E84 formazanC & HTA7|= Y2 YJE formazan
= 545t AR Al F4S gRlsks WY S shuolt
(Jang, 2015).

HA 3 g AR aE Bk S8 v R ARl
HaCaT cell9]|A29] CSP-811 @ CSP-5329} FA X9 RA
o] A& BEES 24591 Fig. 13} Zo] Yehfqich. CSP-
811 @ CSP-5329} RAE B 1,250 pg/mL ©]3}2] %77k
oA 95% ool AlE BEE&E Bt Ee, FAT &

1036
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Fig. 1. Measurement of cell viability in HaCaT cells. After
culturing HaCaT (1x10* cells/well) cells in 96 well plate for 24
h, and sample were treated at concentration (78, 156, 312, 625,
1,250, 2,500, 5,000 pg/mL). After that, cell viability was measured
using MTT assay. CSP-811, mixed extract of Sophorae fructus,
Zingiber officinale, and Akebia quinate in a 8:1:1 ratio; CSP-
532, mixed extract of Sophorae fructus, Zingiber officinale, and
Akebia quinate in a 5:3:2 ratio; RA, retinoic acid. All values are
mean+SD (n=3).

A& Sst7lo] A HA tAAER] RAW 264.7 cellofA]
9] CSP-811 W CSP-5329} AT Vit. CO) A|E =
99 z‘ax%;].oﬂ ocq Fig. 29]. 71-0] 14-5]-14]041;} 1 7&1} CSP-
811 & CSP-532% 1,250 pg/mL, YA tZF72l Vit. C= 2,500
ug/mL °]5te] FEFH A 95% o)4de] N2 BEES Ho
it

wlA CSP-811 W CSP-332 ££59] mi A4 7|4 ¢
FAS BIE gRlsty] 93 o] AL BT 95% o]t
A BEES UEhd 1,250 pg/mL °]519] =77 A8t
of S5t

120
OCSP-811 mCSP-532 0OVit.C
100

Cell viability (%)
[} (-]
o o

IS
1=}

N
o

o

Con 78 156 312 625 1,250 2,500 5,000
Concentration (ug/mL)

Fig. 2. Measurement of cell viability in RAW 264.7 cells. After
culturing RAW 264.7 cells (1x10* cells/well) in 96 well plate
for 24 h, and sample were treated at concentration (78, 156, 312,
625, 1,250, 2,500, 5,000 pg/mL). After that, cell viability was
measured using MTT assay. CSP-811, mixed extract of Sophorae
fructus, Zingiber officinale, and Akebia quinate in a 8:1:1 ratio;
CSP-532, mixed extract of Sophorae fructus, Zingiber officinale,
and Akebia quinate in a 5:3:2 ratio; Vit. C, ascorbic acid. All
values are mean+SD (n=3).
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3.2. FLGS R&A} E3EHELISA)

AP gM R} turn-over IS 3l ZHEAZE 31|
2t INV, FLG 59 f42=9] Edo| $7lstH, o] o FLG
< caspase-14 59 TSt &l A4S QoA HA EE
AAZH 9] 7|5 33ttt e, HF HoukE F/dol= 2
FA 8AEN & §4 2 QR EH9 IRE ol
A2 sh=tl, o3t FLGY Hae Hod = Q) 4
£ &4 9 38T oj5d JEE Qe A5 YYLE o]ofA]

2020; Kim 5, 2021).

CSP-811 @ CSP-5329] WErd A4l Q2 Z&517] 9
S AFA = P. acness AHESIICH, £4 AXe Fig 39
Zro] LEhYQit}. FLG ELISA KitS o]&3lo] QTS =24
5t 21}, P. acnes &= A2+ thH] CSP-811 ¥ CSP-5329}
3 239l RA B A 7oA 5% QEH o7 F7t

f

[e]

o

S-S HojFqdth. CSP-811 @ CSP-532+= 2+ 1,000 pg/mL
=LoA P acnes T= AT TiH] 28.39%, 30.77%2] FLG
W ETE HAFGON AR BT RATEL 95U
e A 2 A9t

3.3. CLDN-19/ REIA} Et5igf SZ(ELISA)

CLDN-1& Tio} ¥ A9 7|5 fAo] 532 IAE,
FA7HA] L2]7 CLDN family 24% % 1| 7} wo] &
31T Qo A Utk CLDN-1S A|X 24 G219k A=
3%}, B3l Fojeta, AE 243 Agele 5 AE ASE
Agota mE o qlojA F8%t IS PEeth(Kim,
2021; Kim &, 2008).

N
=3
o

S OCSP-811  mCSP-532 ORA
5 150 N 2 - a @ 5
2 *
S 100
=5
Q
z
c 50
«
£
3
T
0
P. acnes + - + + +

Sample = 100 500 1,000

Concentration (pg/mL)

Fig. 3. Measurement of gene expression of FLG using ELISA.
HaCaT cells cultured with 1x10° cells/well were stimulated with
P. acnes, and then sample were treated at different concentration.
Afterwards, the supernatant was collected and the expression
level was measured using an FLG ELISA Kit. CSP-811, mixed
extract of Sophorae fructus, Zingiber officinale, and Akebia
quinate in a 8:1:1 ratio; CSP-532, mixed extract of Sophorae
fructus, Zingiber officinale, and Akebia quinate in a 5:3:2 ratio;
RA, retinoic acid. All values are meantSD (n=3) (Significant
as compared by t-test, p<0.05 vs P. acnes alone-treated group).

https://www.ekosfop.or.kr

tt2 02 CLDN-1 ELISA KitE o]835fo] CSP-811 Y
CSP-5329] CLDN-1 A4 a3 =435t 21} Fig. 49} Zo|
e 9Tk CSP-811 & CSP-5329} OFA i+ RA H5 P.
acnes &5 A2 tiH] 5k EH 0 & FTI5IUSS gRlst
97, H% %59l 1,000 pg/mLoA 27+ 28.55%, 36.24%9]
A3HE UEfdo] 18.95%F Uehd FAZLETE 953 &
W7t DS stk

3.4. INVO &} EIHEHELISA)

H&E A2 #1039 RS B4 BAAEH SGot
SSol A E3HE FXIok= ARl INVe] HEH o]= Agd
LHHES SRAIA detet 2P| 2ulg FAAI7]L, Alazet
QFEol A M ASTO] cross-linkE Foff ¥F A 75 33}
of 523t 9L JthHa 5, 2021; Lee, 2020).

INV ELISA KitZ o]8&3}o] CSP-811 @ CSP-5322] INV
o] B4 RIS IRt ATk Fig 59F Zo] YEhfilth 1
A3}, CSP-811 I CSP-532, YA 279 RA BF 5% 9
£H0Z ZFItolo] P. acnes T AT ] HF 5=
1,000 pug/mLo|A] 212+ 38.74%, 29.00% AJA RIS HojF9]
oh E3h 24.15%9 YETFE HojE FAYFET T A
4 AIE AT 4 ASITh

3.5, Z0-18 REIXf ESSHELISA)
A|ZA ] A 5H= o] ZO-13} cinguling< occludin,

CLDN 53} 2 T1 722 Sl iz AHg=lo] Az

T 9 =4 o5 2Hske A= st AW Y

OCSP-811 mCSP-532 ORA

R *
100
50
+ - + +
- - 1 500

Human CLDN-1 production (%)

0
P. acnes
Sample

00 1,;00

Concentration (pg/mL)

Fig. 4. Measurement of gene expression of CLDN-1 using ELISA.
HaCaT cells cultured with 1x10° cells/well were stimulated with
P. acnes, and then sample were treated at different concentration.
Afterwards, the supernatant was collected and the expression
level was measured using an CLDN-1 ELISA Kit. CSP-811,
mixed extract of Sophorae fructus, Zingiber officinale, and
Akebia quinate in a 8:1:1 ratio; CSP-532, mixed extract of
Sophorae fructus, Zingiber officinale, and Akebia quinate in a
5:3:2 ratio; RA, retinoic acid. All values are mean+SD (n=3)
(Significant as compared by t-test, p<0.05 vs P. acnes alone-
treated group).
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Fig. 5. Measurement of gene expression of INV using ELISA.
HaCaT cells cultured with 1x10° cells/well were stimulated with
P. acnes, and then sample were treated at different concentration.
Afterwards, the supernatant was collected and the expression
level was measured using an INV ELISA Kit. CSP-811, mixed
extract of Sophorae fructus, Zingiber officinale, and Akebia
quinate in a 8:1:1 ratio; CSP-532, mixed extract of Sophorae
Sfructus, Zingiber officinale, and Akebia quinate in a 5:3:2 ratio;
RA, retinoic acid. All values are meantSD (n=3) (Significant
as compared by t-test, p<0.05 vs P. acnes alone-treated group).
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Fig. 6. Measurement of gene expression of ZO-1 using ELISA.
HaCaT cells cultured with 1x10° cells/well were stimulated with
P. acnes, and then sample were treated at different concentration.
Afterwards, the supernatant was collected and the expression
level was measured using an ZO-1 ELISA Kit. CSP-811, mixed
extract of Sophorae fructus, Zingiber officinale, and Akebia
quinate in a 8:1:1 ratio; CSP-532, mixed extract of Sophorae
Sfructus, Zingiber officinale, and Akebia quinate in a 5:3:2 ratio;
RA, retinoic acid. All values are mean+SD (n=3) (Significant
as compared by t-test, p<0.05 vs P. acnes alone- treated group).
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Fig. 7. Measurement of NO production inhibitory activity in
RAW 264.7 cells. After culturing RAW 264.7 (2x10° cells/well)
cells for 24 h, inflammation was induced by treatment with LPS
(10 pg/mL). After 2 h, sample were treated at concentration
(100, 500, 1,000 pg/mL) and incubated for 18 h. CSP-811,
mixed extract of Sophorae fructus, Zingiber officinale, and
Akebia quinate in a 8:1:1 ratio; CSP-532, mixed extract of
Sophorae fructus, Zingiber officinale, and Akebia quinate in a
5:3:2 ratio; Vit. C, ascorbic acid. All values are mean+SD (n=3)
(Significant as compared by t-test, p<0.05 vs LPS alone-treated

group).
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Fig. 8. Measurement of iNOS and COX-2 protein expression levels. RAW 264.7 cells cultured with 1x10° cells/well in 100 mm cell
culture dish were stimulated with LPS (10 pg/mL), and after 2 h, sample were treated at different concentration and cultured for 18
h. After harvesting the pellet, protein quantification (40 pg) was performed and the protein expression levels of iNOS and COX-2
were measured using western blot analysis. (A), iNOS protein expression levels of extracts from CSP-811 in RAW 264.7 cells; (B),
COX-2 protein expression levels of extracts from CSP-811 in RAW 264.7 cells; (C), iNOS protein expression levels of extracts from
CSP-532 in RAW 264.7 cells; (D), COX-2 protein expression levels of extracts from CSP-532 in RAW 264.7 cells. CSP-811, mixed
extract of Sophorae fructus, Zingiber officinale, and Akebia quinate in a 8:1:1 ratio; CSP-532, mixed extract of Sophorae fructus,
Zingiber officinale, and Akebia quinate in a 5:3:2 ratio; Vit. C, ascorbic acid. All values are mean+SD (n=3) (Significant as compared

by t-test, p<0.05 vs LPS alone-treated group).
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