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Suppression of TNF-a/IFN-y-Induced CCL22 Production in Keratinocytes
and LPS-Induced NO Production in Macrophages by Roasted Liriope
Platyphylla Roots Ethanol Extracts
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Abstract

Atopic Dermatitis, a chronic inflammatory skin condition, is a significant health concern affecting individuals of
all ages, with a high global prevalence. This study investigated the potential of functional materials from Liriope platyphylla
root and examined their inhibitory effects on NO production and CCL22 expression. Litrope platyphylla extracts were
obtained form dried Liriope platyphylla roots (LP) and heat-treated Liriope platyphylla roots (LP-H) using water and
various concentrations of ethanol (100%, 80%, 60%, 40%, and 20%) as solvents. When J774 macrophages were treated
to evaluate the anti-inflammatory effects of the extracts from LP and LP-H, it was observed that the increased NO
levels induced by LPS were reduced after treatment with 80% and 100% ethanol extracts. Experimental results on
the inhibition of CCL22 expression with the treatment of extracts in HaCaT keratinocytes indicated that 80% and
100% of ethanol extracts had an inhibitory effect on atopic dermatitis. There was a significant improvement in NO
production and CCL22 expression in the LP-H group compared to the LP group. These results suggest that heat-treated
Liriope platyphylla root ethanol extracts may serve as functional materials for managing inflammatory conditions and
skin disorders. However, it is essential to conduct further research on the heightened bioactive components in heat-treated
Liriope platyphylla roots ethanol extracts due to heat processing.
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A% o]3e) AFolu} ulol el

A U ol vhgolH, aRkgo 8 A5 H7H %’fj_“é S A
3101 A AES] 4ol e Bl 2
Q3 ggke Gdsia O‘WAshley etal., 2012; Coleman,

2001; Zamora et al., 2000). FF W+-3-o] oy} F2

M 27} Fofsl=t] WA EE nitric oxide (NO),
prostaglandin E, (PGE,), interlecukin-6 (IL-6), tumor
necrosis factor-a (TNF-a) 5 Q&7 &2& £4) 3t}
(Maleki et al., 2019). G5HHg-2] 22522 NO< nitric
oxide synthasel] 23} 2= =|™, lipopolysaccaride (LPS)
T Ryt oAl Fal WA Eo] W e NOE
2§24 s Moeslinger et al., 2006; Guzik et al., 2003).
NO+= A o] 278A & HegA o] AelH]
of2] Who] Wizt E Tl eedstAvt =gk NO 9| A de

[eXgye] =]
AZe frislel 17 @ 2 A B B BAAH B

= e
AE ZH3cH Zhao et al., 2015). NO Al o] =712 9=
Hhg-o] fesE 3 AR o2y )i o] 9lor,

o2y IR AL ZHES U9 Alghite]=(ceramide) 7+
9} 2~ 3141(sphingosine) #&}2 &J3} % protein kinase
C (PKC)$} fr2]® NF-kBo| ¢J3)] 35202 NO A4do]
S7HHo] dF eSS Fegthal B HtHOizumi et
al., 2014; Aktan, 2004; Aktan et al., 2003).
a3 oje] Ao 2ae] Fule] olghg alnl B
2 gl ol HEE =) o}E Y] T FE-Y(atopic dermatitis)->
g} iake] o o3 BulahA) uhgsh= el ulg
o 2 uXof uA]A o 2 Alsl= A=A ?‘i‘roll’%{Tsakok
etal., 2019). o} 3] 93L& THZ} Thl1/Th2 Ao
4] ¥ )= Cytokines, 744 4| 2 (dendritic cell)ojl 4] 2+
&= 3k o] Eo|Z ¢l IgE(Immunoglobulin E) 5 ]
ZE79] M E2} ¢lx}Eo] FoJslth(Liu et al., 2022). HAHZ]
J JEoll A= Th1/Th2 M|27} 45 7ke] T8-& o] FHA
L EELE R SETE
Th2 A3 ghko] Z31¥]o] F7hel Th2 A7} B kel &
=43 cytokines TH|A7| 1L, F IgEY] F5S 7 ES
22X d5Hkgo] SFHE Aow delA 3len, thymus
and activation-regulated chemokine (TARC/CCL17)%}
macrophage-deraived chemokine (MDC/CCL22)+ Th2
HEITE ASTHR o] 5L fr=sto] o} ey 9 7E
5= chemokine© 2 ¥ %3 QUUKLiu et al., 2022;
Jahnz-Rozyk et al., 2005). &7 o}&3| 371 S o3}

L

3 A 8A| = WA, FAIv A s 224, 8l ERIA|
2 2E|Ro|=rt AR E AL §lovt S|B9 SH R
oj=o] A7 AR FAHE- B U S e = QLo ARE
o] AstEcH(FE3]7 2], 2010; Lee et al., 2006). L2 Z
o}y ¥R S-S s ¥ HAslslaL A7IRE
AREEE T Q= qbgh A dE el Al o] Ado] E g3ttt

W25 (Liriope platyphylla)e W& Liliacea) | 43}
S A 220 2 Sl tivh, A Fof EEsh, §-
gluehE vl Este] S, Y& 59 Folrlola oA ekg-
289 27802 A QITH(Park et al., 2019). @&
T sl Aalsl, des, At AHEs, AR S Y
Faadrt Bawo] glom f-ejugtoMs F2 ek
B2 AREH AL ITH AT €], 2005; o578 2], 2009; =73
ZF 9], 2008; Park et al., 2015). WEFo] fFaARCc T ~
B 2o A ALEU 0] 23]7EALo| =(spicatoside) A 2 2 3]
om,  polysaccharide 2
oligosaccharide ¢ T-F=o] Th(ol57 <, 2009).

2 Aol HiEEol ﬂi“‘é% ey
Bkt 71578 LA ZH] ofokE, sPHE 9 A% 501] |
& 7S Eelatara) ekt Witso] il gk
937+ nonobese diabetic (NOD) FEX ol 72| &
A5 E5F Raw264.7 Al XA G5 vi7)E2 <2l TNF-a
2 NO 9| A4k #af 0] HALEJTH( =3 2], 2008; 7+
2] ], 2021). 237] BirE s W] G5 FEE
&k Ao, HiE-F o] ol of theh A7+= B il vt

gich webA] 2 A= Al 358 Wrksk] flsf dx

c’“-v‘E‘JJr A WS SR FEIt] AlEE

FE LPSE A=4d d2IAE2] J774
*ﬂgjﬁﬂ ﬁ%ﬂ@—? A5/ w7l AARINO A4 A B3-=
A

X3 (ophipogonin)©]

gelstglom, 288 A M E3] HaCaT A E oA ofEy] #
kel zl2 927 chemokine (CCL22/MDC) A4 14|

I A= 3 3P4

1. AR H|=

Aol AR-H WE-5(Liriope platyphylla) ¥-2]
71 TR A 0lA A A
= T8t A3l ARk IR AolA Al
N EFE AH F 502715 ARS8 50 T ol 4] 4847

2
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25 g9471E B8 AlAg AlRolt) A
5.0 522 golall 371918 v o) 5 33
F492.™, 100%, 80%, 60%, 40%, 20% ek 2
100% 2] 671419] The ol vl g2 Eete] 7259
th FE222 8] FE8l= 70T 2504 6413F
B 13] FE3TE FE2AIRE B3 1A §HA &
8712 ESUA s FEAe oAl o
Whatman No.2 (Cytiva, Marlborough, MA, USA)Z o]
3} ¥ %Z7|(EYELA, Tokyo, Japan)E A}8-5}¢] 35 C o
A 2Rt 5% vk A3l ARgEHSInh Wi A
2 287](Samsung food machine, Pocheon, Korea)E A}
85461250 C ollA] 203 E<H Bo F Az H NEEH o
WO R 9, 3=, F5sho] Al ARkl ARl
ARgE AxE WEES(LP)F dxle]E HEs(LP-H)2
[Z% 115 2t

[e)

Md

0

>~

o] A&

O

f
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2. M|=EdHt

up-9-~ )2 M| 2] J774 M| E2F human keratinocyte
F2l HaCaT MEx M XT3 (Korean Cell
Line Bank, Seoul, Korea)oll4] #-oFdto} 2§ of] A1831%]
t}. 1% penicillin-streptomycin (Gibco, Grand Island,
NY, USA)¢} 10% fetal bovine serum (Hyclone,
Victroia, Australia)2 *¥33%= Dulbecco’s modified
eagle’s medium (Gibco, Grand Island, NY, USA) 8j 2| &
AREEe] 5% CO,E $H33F 37C incubator (Thermo
Scientific, Waltham, MA, USA)ol|A] v} k5]t

A E

3. M= =4 "ot

AZEr Z2AS 98] 1774 AE}F HaCaT HE+= 96
well plateol] 1x10* cell/well 2 £33} 3, 37°C incubator
oA 24A3F FRF v FaF et 1 12.5,25,50 1

S = == 1
L FEE

e
e — "'v"?.-.- \
-\’ ; 'é.’,.’?‘_/,

A
A

=]
x WEF

Xl
(Liriope platyphylla root, LP)

gmLE A2l F 2423 wjeFsigivh. Al Eaj gt ol=
EZ-Cytox WST assay reagent (Daeil lab service, Seoul,
Korea) 10 pLE 37FskaL 3417} 3ol microplate reader
(Bio-Rad, Hercules, CA, USA)E o]-835}¢] 450 nmoi|A]
A5kt 1774 AlEZe} HaCaT A Eo] AES

2l Nitric oxide(NO) AdMzE =X

Ao A4S 98l 1774 AIEE 2x10° cells/mL 5
T2 3)A43}e] 96 well plateol] 200 pLA EF=3}1L 24 A]7F
Zok wjokatglon], 225 12.5, 25, 50 pg/mL S5 %]
2] T 1417 9 1 ug/mL %2 LPSE A 2]3kar 24417k 1)
sttt A ET© 2 dexamethasone (10 uM)-& A}
B3k3lon 24A13F &, NO A= 5795 13l 100 uL<]
MazejeFo] 100 pLe] Griess reagent (Promega,
Madison, WI, USA)#} &38| 1087 dk-gA171 &
550 nmol|A $-3=(Bio-Rad, Hercules, CA, USA)E =
Aot AXZZHE AAFE NO9 2 sodium

nitrite(NaNO,) & AMg-3te] 2det A==l tYd
3le] A=3hit.
5. CCL22/MDC AiMzt =X

uj k= HaCaT cellol] TNF-o/IFN-yZ 50 ng/mL §%
2 Aejate] ol T Al S-S 28k ol LP % LP-H
A|ZE 10, 30, 60 ng/mLE 2] 2|5}e] 24A]7F vl 5}t
Cyclosporin A (10 uM)E 4 t=a 2 2 283131 om
24A17F &, wjRE 3)43}e] Human CCL22/MDC
Quantikine ELISA kit (R&D Systems, Minneapolis,
MN, USA)E ¢|-&38}o] chemokine &S SA3}3T).

o= T

dAe HEF
(Heat treated Liriope platyphylla root, LP-H)

=
oS

NES

==}
[Le
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6. SHIEA

213 Az} B2 SPSS(SPSS Ststistics 26, Satistical
Packgae for the Social Science, SPSS Inc., Chicago, IL,
USA)E o]&3te] TAIEA & Arlskart Be A8e 3
3] whEstlon, A9 A PR AAE YERRL
oh Zb x| Bagre] zbol= A Ak (one-
way ANOVA)Z} A5 7350 & Duncan’s multiple testS

0188192 ™ a=0.05 SN F13% AF At

(A) 120.00 T

100.00

80.00 +

Cell Viability (%)

0.00

o)
=

II

2 nE

_\:,_1‘

1, 0774 HEOIM WEE £E20| HESM I}

Az W5 (LP) Y I el ¥ W-g(LP-H) 2| &vid
Z5(100%, 80%, 60%, 40%, 20% oehs FZE
100% & F25)0] J774 Al E] BEE n|x&= IS
gelslr] a4 2t 325 25,50, 100 pg/mL 5= F
sho] SAeE Ak [ 2]9k 2o B o7 A3 Lpet

LP-H v #&52] 31-5%2] 100 ng/mL7HA] 2 F

WL

olo

( (¥) 25 50 100 25 50 100 25 50 100 25 50 100 25 50 100 25 50 100 (ug/mL)

100% H,O  20% EtOH

(B) 12000 | .

100.00 +

Cell Viability (%)

40% EtOH

60% EtOH  80% EtOH 100% EtOH

wxx
*x

() (#) 25 50 100 25 50 100 25 50 100 25 50 100 25 50 100 25 50 100 (ug/mL)

100% H,O0  20% EtOH

(D% 2] J774 HZHM HEE £
)

(A) Az WEE 22E(LP), (B) 2AH UES F3E(
FeAE At Ve, 7 21kel Bigel Aol ddl

o

40% EtOH

60% EtOH  80% EtOH 100% EtOH

E29| ME MES

LP-H). (-), LPS Fx]g]; (+), LPS el A8 dd+=

H
Hj %] 222 (one-way ANOVA)Z ALE7AZ 2 2 Duncan’s

multiple testZ o] &3} om a=0.05 FFolA Fole AEe LPS Falely vlwdl, *p<.05, **p<.0l,
#HEp< 001,
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010 O B
tcm e T

ToA AE AEE JFFS A S s
Hh211(2021)2] 7ol 2J3lH WiEF 50% e =52
400 pg/mL F%=7FA] vl-$-2= macrophage$] Raw264.7 A

3kelsl7] 918l LPSZ #A}=3k1774 A EojlA] A== NO
E A AR Frketaon, A= (29 3] v
ERiT) [ 3A]004] B3], LPSHF =0 2 X 2]gh
oA YAAENOE 11.95 1M 5522 LPSE | 2lalA] &
£ 9] 0.54 pMol| B} oF 221} o} LPS<] ¢ NO 4
dol T3] FEHASS Ilskirt. 1z HEEs
100%, 80%, 60%, 40%, 20% olgr-S- = 100% & =5
< 747} 25, 50, 100 pg/mL =2 2] 2]8}3L LPS2 &=t
J774 A| A NO BATS 5795 2, 100% oleh-g
52 72t 2 X3 A o)A 9.93, 8.55, 6.28 iIME

() (+) DEX 25 50 100 25 50 100 25 50 100 25 50 100 25 50 100 25 50 100 (ug/mL)

20% EtOH  40% EtOH 60% EtOH 80% EtOH

+

100% EtOH

+ + +

( (+¥) DEX 25 50 100 25 50 100 25 50 100 25 50 100 25 50 100 25 50 100 (pg/mL)

20% EtOH  40% EtOH 60% EtOH 80% EtOH

+

100% EtOH

+ + +

[3% 3] LPSEZ REZEl J774 MZEM WES FE20| NO Hdo| o|xl= =2

Fo| A& FFS PIAA| LS BaLs ATk,
2021).
2. J774 M|ZoM HEES F=ZE2| Nitric oxide
M =N
Az Q55 dAe|d Wiy 552 dgdF 292
(A) 15.00 -
—  10.00 -
=
=z
2
=
=z
5.00
0.00 A
100% H,0
LPS (1pg/mL) - +  + + +
(B) 25.00 -
20.00 -
S 15.00
£
2
£ 10.00 {
=
5.00
0.00 L=
100% H,0
LPS (1 ug/mL) - + + + +
(A)

Dexamethasone.

Az MEEF FZE(LP), (B) 9429 WES F2E(LP-H). (), LPS FA2T; (+), LPS #2l; DEX,
A Avke PRLEFVAR Jebd. 7 21be) Pagel Aol AdulA

EAHEX (one-way

5
ANOVA)} A}57% 02 Duncan’s multiple testE ©]&3F o a=0.05 5 FoJAdS HA=53 LPS
el v, #p<.05, **p<.01, ***p<001.
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Z=A4wglon, z+zt 17.68, 29.81, 49.75%2] NO A4 A
3-8 VFEFATE 53, 80%, 60%, 40% 2 20% ollghe 3=
EEo st 5= NO A4 A3l a3& S 2, 74
Z+o] oA HA 10.00 pMe} 11 12.38 ptM 2] NOZS
A det ot Z2he] olehg FE=-2 aE =41 100 pg/mL
EEoATE 11.84-16.32%2] Af&LS Helom, x|
T E 2 AE-S Bt 100% & FE=2] B85
10.89-11.53 uM 2] NOZ A3+l o m, 3.47-8.95%2] A
&S Ut 4719 AR, AT o R AR
Dexamethasone (NO A3 5.00 uM, #1318 58.17%)3}
H|w3}te] Az WEF 100% g F52-2 100 pg/mL
o] aF=A NO Aakg QA 77t AR S =3
on, A% JA /N ES ] g FIBHTE

NEFe Aoz AFo g AT o AA(EA
2]) FH4& Ax= A2 A A At o]o & oAM=
WEE-S 250 C 9 25 olA 208 59t A2’ 3, I
H 452 NO A Asfizoll fsh} A=A geleh= A3

< AGsheich. GAelY WE g Az
U 02 33310 NO A4 AshsS 24a et
(1% 3B]o] vhehdl Astsl o] xel HEE Supa

FZ50] NO A Al &3 23 A= 100%, 80% 2
60% olleh-g FZEA 7 A8l ZAAE 0T 5 Q)
ok dxjald WEES] 100% oS FEES 25, 50,
100 pg/mL sE=2 X 2J3t & o A== NO A%
7}7}16.20, 13.43, 8.76 tMZ A =921, NO A4 A
%52 14.59, 29.27, 53.84% S LFEFATE o]¢} o 4=%]
= GA T EA] e Ax WiEE 100% olghe FE557 &
ARENO A7 Asle-g Bozeh 1y dAeld A
2] 80% ollehe FEES T AT vl A=EE
NO AAd2Fe 7171 16.87, 14.43, 10.28 uME NO A4 A
5o 2= 11.10, 23.97, 45.77%= AT o9} &
A= A R b2 Az WEE 80% olehe 559
TR NOAA Aals(FER 1.78, 6.16, 16.32%)9} 1]
wale] GAeld WEF0] 80% oleh FEE-olA NO 4
2] Al o] 3u) o) I AL Bl ik, HiEE
60% olgHE FZEM = dAxie] A 14.80%2] NO A4
Aallsol x| F 41.53%= 3ul o]} FFE s 1

1 Qlck. A ] WS 40%, 20% oE-S 2 100% =
FZ2E2100 pg/mL EE oA 2H2}28.12, 26.48, 20.66%
NO A Asfeg Bon, 2 FrollH e dxz|=X
02 WEF 40%, 20% olghe 2 100% & 527 0|
3t 747} oF 2u)) Y=o NO B4 Adll5o] ddd d7-=

HojEr) Gl $(2013) 9] A7tof ofshd el d He
s AlE7E Az WEs Al wjuste] ofHit
(Nitrite) 227}50] frel2 oz £/ A= oH, v
9](2010)2 G| 2] 3}A] 92 W5 AlSHTE 228 2
7} S7Fghel wht o} AN 475 0] bR Als Eela)
ATHEH] =, 2013; B 77 €], 2010). W52 A2 Al
AUETL Eol A=t o]t A EE Wil $rE B
o] a-2-o] Hoj o] v|H A ZH vh-g-o] 7l o] ZhA o]
b A A7t F71aE 917 wiE ol v, 2013; vl
74m] 9], 2010). WEE-S X 2T A4 oheksl o|5kehy
s} gl A Edo] MetEa, dxjg] 21 wt 5
=3l S Y TR E ol Ao Hauna
Qo 2712 0 2 maillard ¥H-g- AH2ol] o] sf A 2] Fot
Faksl &, T AR 9 AT STk ZoE B
3% 31 JtH(Choi et al., 2012; Dewanto et al., 2002; Choi
etal., 2006; Kim et al., 2011). W52 g2 A] gHaks}
L Zte s B e vlaas Z2anke<l
maillard ¥-8-2] 7 A EZ 57} aatsl &448 el
Y= Aoz 2 gatslEo] NO A4 Alslsol d3ke 7]
A& Ao 2 AlE Fti(Dewanto et al., 2002; Manzocco et
al., 2000). o] A7-o] Ao} o] Al ol X% 1z
T8 Boh 52 w50l NO A/ Asliso] =7 4=
o, A% Aol 2AEM 7hsdS 18T

g 12

a

b

S

il

3. HaCaT MZAM HES FEE2| MESY &I}

o= fkelalel CCL229] Aallss ZAFSH] ShA
human keratinocyte A| £5¢] HaCaT A| E oA WE5 2=
SEY AMEZES FRIs It 4]. 8439, 1z
& S F5E 5 100 ng/mL A 2]§k Al = oA o
o 0F 80% W] A E BEES B AE 545
Y= AL gl 3int. 80%9} 100% ogh-e: 552 60
g/mL 2] FEoIME 80% w|vhe] AlE AEE B L
4A]. w3k, GA ] WhiF dehe FEEANE AN ESA

S3% 2, Ax IEF FE=3 2] 100 ug/mL =2

fo o
A,

=

o ol

A [71E nlelo 2 CCL22 #8152 7187 <13
A4S Holx= 1 %(100 pg/mL) AeliS A9)s

4. HaCaT MZo|M BHES FE=2 HEY AOIE

S, =
7tel & &
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FEE9 COL2 INO MY 2| &5

7

CCL22E 95 Al =2
2| ¥, =24+ M| E(Dendritic cell, DC), B A 2 T A|E
o} -2 ofe] f3 o] Wl AEr}t A3} A BH|EE Ao
2 &) A] 2dvkSaeki & Tamaki, 2006). B3, CCL22:=

=7 Eyelx T et

qle] 75 sl2} m3o 242t
2 4 A i Saeki & Tamaki, 2006; Vijayanand et al.,
2010; Hirahara et al., 2006). J774 A|EZ 0|83 HE%
|l FE=ol e 55 A5 A%, e FE=9 v

3] 100% oEr ol Al NO A4 A3l &Ado] =7

(A)

Cell Viability (%)

(B)

Cell Viability (%)

(A) Az WEF FFE(LP), (B)
vrebd]. Zh bl Hgke] Aele A
ol g3t o a=0.05 FEolA]

140.00 1
120.00 +
100.00 +
80.00 +
60.00 +
40.00 t

2000 +

0.00

12000 T
100.00 {
80.00 |

60.00 |

2000 +

0.00 1

= FEE

PN L
T d=

ARF}el 1F o2
TF g FEEE

o952 sjr] A2} k34 3]

o FFol AEEHE A
gom, AzshA ke
CCL22 ¥raS 2ot

==

=

xR

Heh = 21s gkt ol =
g ko] v 724d A £<2] HaCaT
AIZ A TNF-0/IFN-y 2] o]8)) @3l == CCL22 &
W g gko] A=A Elshe AES sl
[L%] 5A]oA] Bzo] 71z Wit-5o] 4-¢-, TNF-a/IFN-y
H2Jgh oA o] CCL22 o2 265.62+2.97 pg/mLe]
oF 73.24 pg/mL2]
Az W2 oehe Tl &
Z e NO A3 2745 UERd 100% ollehe 75+
©] 7-9-10, 30 pg/mL 2] A 25 ollx] 22} 189.9+7.33 &

= =
JAE
)=}

i=]

=

P G ke

xxK

Con 10 30 60 100 10 30 60 100 10 30 60 100 10 30 60 100 10 30 60 100 10 30 60 100 (pg/mL)

100% H,0O

20% EtOH  40% EtOH  60% EtOH

xx

80% EtOH

100% EtOH

Con 10 30 60 100 10 30 60 100 10 30 60 100 10 30 60 100 10 30 60 100 10 30 60 100 (pg/mL)

100% H,O

20% EtOH  40% EtOH  60% EtOH

(=3

2 4] HaCaT MIZ0M HES FE= HMZE A4
=R
= 9]

)
R |
A

! 2HE2 (one-way ANOVA)F} AL A%
o

I‘UIO r.{m F—{E]

o)
o

T
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80% EtOH

ZZE(LP-H). Con, %42 )z

100% EtOH

AR A BHsREasE
© 2 Duncan’s multiple tests

AZ3%E ) Z7(Con)F v, *p<.05, **p<.01, ***p<.001.

g Hol v
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177.5244.59 pg/mL CCL22 LAFE Hlom, 394, 3k Az W5 80% 2 100% oehe FE%9] 49601
45.8%2] CCL22 &z A8 a2 Jepdivh o222 g/mL FxolM 22 CCL22 Zd#Fo] 197.52+2.18,
NO A A&l E4do] 973k 80% olleh-e F55-2 10,30
ng/mLe] )50l 242t 245.6244.59, 219.43+4.29 & 247} 35.4, 55.4%0 & 958 Aol&-S WA, zHzt
pg/mL CCL22 32k B glom, 10.4 2 24.0%2] A3
B2 Btk 20% ollehE FEE0] 560 ng/mLo] 4 &3y} o] Al 2o 7]1ekE 21e ER1E 4= Ut
S A ] WitE FEEINE A2 Wits FEET 2]
¥ 77Hd A EZ3] HaCaT Al ZollA CCL22 ko] 3|
oA el S skl [11 SBellA Hiel, A

)% = ol Auk 201.81+0.81 pg/mL-»] CCL22 wHlgke

o] 33.2%2] A3]&S q—’E]—LH%\_C_)_Uq U] 2&EE0 3]
2ol She A3 &S ebth NO A4 Ashso] ¢

(A)  300.00 -

200.00

100.00 -

CCL22/MDC (pg/mL)
2

0.00 -

Con T 10 10 30 60 10 30 60 10 30 60 10 30 60 10 30 60 10 30 60 (ug/mL)

Cy. 100% H,0 20% EtOH 40% EtOH 60% EtOH 80% EtOH 100% EtOH

TNF-o/IFN-y

Gongmy - T F + +

(B)  300.00 -

200.00

100.00 +

CCL22/MDC (pg/mL)

0.00 -

+ + + +

wx®

Con T 10 10 30 60 10 30 60 10 30 60 10 30 60 10 30 60 10 30 60 (ug/mL)

Cy. 100% H,0 20% EtOH 40% EtOH 60% EtOH 80% EtOH 100% EtOH

TNF-a/IFN-y

(50 ng/mL) ot + +

+ + + +

[3® 5] TNF-«/IFN-y 2 RIEl HaCaT MZHM WEES FEE29 CCL22 MM o|x|l= &t

(A) Az BEF %% (LP), (B) ﬁz%alﬂ ol L

%Z5(LP-H). Con, 32| t)%%; TI, TNF-a/IFN-7; Cy,

Cyclosporin. 23 A= F+ZFAAE Uebd. 2 #31e] Fagke] Aol A E2HE2A (one-way
ANOVA)Z} /\]-—"?—ZJ%P_E’: Duncan’s multlple tests o] 83lA e a=0.05 oM F9X3S A5 TNF-a /IFN
2 H(THI} vlad, *p<.05, **p<.01, ***p<.001.
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158.95+22.97 pg/mL o2 VERTh CCL22 W A3)&

AN ZE BEE0] 72.8, 66.6%= LFER}F CCL22 a2k A s)
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] Mi-52] 100% oehg FF=-2 10, 30, 60 pg/mL 2]
Feg A7 Al 22} 175.2043.46, 152.53+5.03, 139.87+
231 pg/mLe] CCL22 Wda-S HYon, 457, 57.7,
64.3%2] T 2]&2 2l CCL22 &3 s a3-5 el
A= GA 2 H A e Az 5] 100%

8] 38}l CCL22 ke Afa) &7} ap
B S 8ele 5 YTk Ea, A7 YRS 80% ok
T < 10, 30, 60 ng/mLe] AelExzolr 42t
0 3 35.4%2] Asf &9= Hlov, dAje] 5
CCL22 ‘”’64% A3 &= 53.2, 59.7 2 67.6%= A3 &
H7}32-42% 4 E Ze & 5 AT A e
F9] 20% olekE FEE-2] 49 60 ng/mLe] Az
A9k 33.2%2] CCL22 W% A adE B o), I
2] MEE FEE2 64.77%2] A &A= e 31% A
3 &7t | AL gelah itk v AseS UEk
g yea] 2285 49 @Al &3 29%-54%¢]
CCL22 A= A3l a7} 7 e A &lg 5= 3o
o]7He 2](2009)2 WiE-F o] FrEAEOE 2| 2ol A A}
Tl ZaFhEA ] AZL AUEEET el E v
Sl oF 3ul) A= wo| $HA-3FaL QIrtal Hashglon Wi
59 297IEA|= AE LPSE A=H Raw264.7)4]
P D AN, YBAZ Y B4 S| chpa
BEehs 292 Rtk sloz Wk drkelke
£],2009; 827 2021; Lim et al., 2015). 3]5-2] 2] FA}=
© 2 HE =2d v WAshs E/dhkF(reactive oxygen
species, ROS)-2 A YollA I3 & z2] o] =242 3l
A2 skt ole2 A W 408t AHee = A7
Hth(Ozben, 2007). %1]-2(2013)2 o]2|3t iksbso]
Z WEEHT A 12 WEEolA folatA 7t
At £, 2013). gxjg] WiEs F25o]
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JHE o] A 2 sl
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