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Effects of Aster glehni Water Extracts on Skin Inflammation in
HaCaT Keratinocytes

Se-Jung Kim - Kyou-Young Lee - Geun-Lip Kim - Chul-Hee Hong
Department of Ophthalmology, Otolaryngology & Dermatology, College of Korean medicine, Sangji University

Abstract

Objectives : This study was conducted to verify the anti-inflammatory effects of Aster glehni water extracts in
HaCaT keratinocytes.

Methods : In this study, cell viability was confirmed by MTT assay. Production of TNF-¢ and IL-6 was
determined by ELISA. mRNA expression of TARC and MDC were measusred by qRT-PCR. Also, expressions of
p-JNK, JNK, p-ERK, ERK, p-p38, and p-38 were investigated by using western blot assay.

Results : Aster glehni water extracts were not shown any significant cytotoxicity at 15.625-500ug/m{ in HaCaT
keratinocytes. Aster glehni extracts inhibited the TNF-e¢ and IL-6 production in HaCaT keratinocytes treated with
TNF-a and IFN-y. Also, expression of TARC, MDC, p-ERK, and p-STAT1 was decreased.

Conclusions : These results suggest that Aster glehni water extracts have anti-inflammatory effects in HaCaT

keratinocytes and can be applied to the development of anti-inflammatory treatment substances.
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Dulbecco’s modified Eagle’s medium(DMEM),
fetal bovine serum(FBS), penicillin, and strep-
tomycing Life Technologies Inc.(Grand Island,
NY, USA)elA Fdsto] ARBSIH. 3-(4,5-dimethyl
thiazol-2-y1)-2,5-diphenyltetrazolium  bromide
(MTT), N6-(1-IminoethyDlysin(NIL}  Tokyo
Chemical Industry Co.(Tokyo, Japan)¥} (Sigma
Chemical Co.(St. Louis, MO, USA)olA] 242 75}
At ESF Dimethyl sulfoxide (DMSO)= Junsei
Chemical Co. Ltd.(Tokyo, Japan)ollA T+sisich
AIEZRRI A ER1E 918t human TNFeg} 1L-6
Enzyme-linked immunosorbent assay(ELISA) £4
< 98 kitE FISIATHBD OptEIATM, BD
Science, San Jose, CA, USA). THiA ddS 2RI5
7] 95t p-ERK, p-STAT1(Tyr 701), p-STAT1(Ser
727), STAT1 59 1% A= Cell signaling
Technology, Inc.(Danvers, MA, USA), ERK, B-actin
59 1x FAES Santa Cruz Biotechnology,
Inc.(Dallas, Tx, USA)OIA FUsH3ct Horseradish
peroxidase-conjugated  secondary  antibodies:

Jackson  Immuno  Research  laboratories,

Inc.(West Grove, PA, USA)IA U5F¥cE. mRNA
e glolS 9%t RT-PCRY A¥ A=E SYBR



green master mix= Applied Biosystem(Foster,
CA, USA)OIIA F4513itt. 1L-6, TNF-a, TARC, MDC,
glyceraldehyde-3-phosphate dehydrogenase (GAPDH)
59 oligonucleotide primerg< Bioneer(Daejeon,

Republic of Korea)E &5t tKTable 1).
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HaCaT AIEFE= 10% FBS?; 1% penicillin/
streptomycing 378t DMEM HiAZ 37C, 5%
CO, Z1olA HiFsirt.

2. MTT &4

Aol ZAFHAEL HaCaT= 96-well plateo]
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T AR TS do] 4 71| -80TAA Kkt
%t ELISAE= human ELISA kit%l TNF-e9} IL-6
BD OptEIA™(BD Science, San Jose, CA, USA) A
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4. Total RNA %% 2 mRNA %3 =3

1x10°cells/mlQ] W= seeding® Ao (L%
YrFEES APSIL 1A 391 TNF-e%} IFN-r &
A7¥5t] 6AIZE HigRt AlEo] easy-BLUE™ total
RNA extraction kit(iNtRON Biotechnology Inc.,
Gyeonggi-do, South Korea)E A2Jo}%itt. 11 & &
Fot RNAE ]85t cDNAE @45, SYBR
green PCR mast mix(Applied Biosystems, CA,

Table 1. Sequences of the Real-Time Reverse Transcription Polymerase Chain Reaction(RT-PCR) Primers

Gene Primer Sequences
Forward (5'-3) CGC TCC CCA AGA AGA CAG
TNF-¢ (h) .
Reverse (5'-3") AGA GGC TGA GGA ACA AGC AC
16 () Forward (5'-3’) ATT CCG GGA ACG AAA GAG AA
Reverse (5'-3') TCT TCT CCT GGG GGT ACT GG
Forward (5'-3’) AGG GAC CAC ACA GAG AC
TARC (h) :
Reverse (5'-3') CTC GAG CTIG CGT GGA TGT GC
I Forward (5'-3’) ATG GCT CGC CTA CAG ACT GCA CIC
Reverse (5'-3) CAC GGC AGC AGA CGC TGT CTT CCA
Forward (5'-3) GGA GCC AAA AGG GTC ATC AT
GAPDH (h)

Reverse (5'-3")

GIG ATG GCA TGG ACT GIG GT
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USA)E ©]851% real-time PCR(Real Time PCR
System 7500, Applied Biosystems, CA, USA)E %I
Polgdct. 1L-6, TNF-e, TARC, MDCY CTghk
GAPDHO| Ct # H|wsl] gene express 2.0
program(Applied Biosystems, CA, USA)OZ g
AL E Folsigrt,

5. Western blot analysis

1x10°cells/mlQ] WER seeding® AZo] 3
FrFEEs AshL 1ARE 3o TNF-e9t IFN-7y &
A7kete] 208 -2 1A &2 iRt A2 protein
lysis buffer Pro-prep™(Intron biotechnology Inc.,
Gyeonggi-do, South Korea)s go] thidS =&
Stk whlE 8-12% sodium dodecyl sulphate-
polyacryl amide gel°lA] 7] G55t polyvinyli-
denedifluoride membrane°ll &71 &, 1A € 22k
S HRSAIFSE ECL  89(Absignal, Seoul,
Republic of Korea)s ARESIA Thld &S
chemiluminescence(GE Healthcare Life Sciences,
Chalfont, UK)E 53 ERI5I4tt. 1 3= Bio-
Rad Quantity One® softwares 5o 451t
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Fig. 1. Effects of A.glehni DW Extracts on Cell
Viability in HaCaT Keratinocytes

HaCaT cells were treated with various concentrations of
A.glehni DW extracts for 24hrs, and their viability were
determined by MTT assay. The data shown represent the
mean=+S.D. of three independent experiments. ~p<0.001
vs. A.glehni non-treated group.
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Fig. 2. Effects of A.glehni DW Extracts on Production and mRNA Expression of TNF-a in TNF-q,

IFN-7-stimulated HaCaT Keratinocytes

HaCaT keratinocytes were treated with A.glehni DW extracts(125ug/mf, 250ug/ml, and 500ug/mf) for 1hr, and the cells were
stimulated with TNF-o/IFN-y(10ng/mf) for (A) 24hrs and (B) Ghrs for cytokine production and detection of mRNA
expression level, respectively. (A) Cytokine production of TNF-& was measured with ELISA kit. (B) The mRNA level of
TNF-¢ was measusred by qRT-PCR. Values are the mean#S.D. of three independent experiments. **p<0.001 vs. the
control group; p<0.01, and “p<0.001 vs. TNF-a/IFN-y-treated group; significances between treated groups were

determined using ANOVA and Dunnett’'s post hoc test.
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Fig. 3. Effects of A.glehni DW Extracts on Production and mRNA Expression of IL-6 in TNF-a, IFN-7

-stimulated HaCaT Keratinocytes
HaCaT keratinocytes were treated with A.glehni DW extracts(125ug/ml, 250ug/mi, and 500ug/mf) for 1hr. And the cells were
stimulated with TNF-a/IFN-7(10ng/mf) for (A) 24hrs and (B) 6hrs for cytokine production and detection of mRNA expression
level, respectively. (A) Cytokine production of IL-6 was measured with ELISA kit. (B) The mRNA level of IL-6 was measusred
by qRT-PCR. Values are the mean+S.D. of three independent experiments. **p<0.001 vs. the control group; “p<0.01, and
"p<0.001 vs. TNF-e/IFN-y-treated group; significances between treated groups were determined using ANOVA and

Dunnett’s post hoc test.
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Fig. 4. Effects of Aglehni DW Extracts on mRNA Expression of Th2-chemokines in TNF-a, IFN-7

—stimulated HaCaT Keratinocytes
HaCaT keratinocytes were treated with A.glehni DW extracts(125ug/md, 250ug/ml, and 500ug/mf) for 1hr. And the cells were
stimulated with TNF-a/IFN-y(10ng/mf) for Ghrs for detection of mRNA expression. The relative mRNA expression of (A)
TARC(CCL17) and (B) MDC(CCL22) were measusred by gRT-PCR. Values are the mean#S.D. of three independent
experiments. “p¢0.01 and *p<0.001 vs. the control group; 'p{0.05, and “p<0.01 vs. TNF-a/IFN-y-treated group;
significances between treated groups were determined using ANOVA and Dunnett's post hoc test.
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Fig. b. Effects of A.glehni DW Extracts on TNF-a, IFN-r-stimulated Phosphorylation of MAPKs in
HaCaT Keratinocytes

HaCaT keratinocytes were treated with A glehni DW extracts(125ug/ml, 250ug/md, and 500ug/mf) for 1hr. And the cells were
stimulated with TNF-a/IFN-7(10ng/mf) for 20 min and then their total proteins were extracted and western blotted for
p-ERK, ERK, p-JNK, JNK, p-p38, p38, and B-actin. Each total form was used as internal control, respectivelyl.
Densitometric analysis was performed using Bio-Rad Quantity One® software. Values are the mean+S.D. of three
independent experiments. #p<0.01 and *#p<0.001 vs. the control group; p<0.05, "p<0.01, and ~"p<0.001 vs. TNF-a/IFN-7
-treated group; significances between treated groups were determined using ANOVA and Dunnett's post hoc test.
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Fig. 6. Effects of Aglehn/ DW Extracts on TNF-a,
[FN-7-stimulated STAT1 Activation in
HaCaT Keratinocytes

HaCaT keratinocytes were treated with AgleAni DW
extracts(125ug/ml, 250ug/ml, and 500ug/ml) for 1hr. And
the cells were stimulated with TNF-@/IFN-7(10ng/mf) for
1hr. The total protein was extracted and western blotted
for p-STAT1 and STAT1. B-actin was used as internal
control. Densitometric analysis was performed using
Bio-Rad Quantity One® software. Values are the
mean+S.D. of three independent experiments. **p<0.001
vs. the control group; p<0.05, and “"p<0.001 vs. TNF-a
/IFN-y-treated group; significances between treated
groups were determined using ANOVA and Dunnett's
post hoc test.
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W A Aee 2eln We BUS o) 1B

BlEL Sof vl 8e JoIry, mehd Al 1R



ZPAGAIEONA LAY B45EEC] TNF-q,
[L-6 59 d54 ARlEZRIY] S AAAITH
ofEy] mRY| XgA= AR & U= TRsAE U
Effi= Zo)7] fiEo] AXZ AAsiict. A A7t (L
F8 E55252 TNF-09} IL-69] A % mRNAY]
HAE FOsA AAAFH:

Chemokineolgt F3Hg Alo]E7IQlof2alt: 3r
S fels AlERElEolS, ofEy] mRY
< Ftke 78 AR, W3 f552 SHA
A, Aol AR 2|08 WIS o5 4 9l
L5 A5 2 Aok ARG AE S TARCeE
MDCE A4 Wol #ofsi= Th2-chemokine'”
o &ob, AG FE Th-2 AlZ29] ozt ML &
ekt A A Ese] g4=E°l TARCeH
MDC9 mRNA T&E oA AbA7l= A&
ZRlsict.

MAPKs QWSS Alz2o] 4], &8}, Al 2hE
o] 542 7I5= 5tH, A9 9AY kst aavt
Sk ©AY Qi Bao]| QF T2 Adsie] A4/

= ASAGAARIF Y. o] oA p-JNK(un
N-terminal Kinase), JNK, p-ERK(Extra-signal

Response Kinase), ERK, p38 kinase, p-p38,
p-38, B-actin S MO AFof Hofslo] HF
5= ¥o7l= F8 EHo] HER AHEE Al
ARS Agsigith. A 23 P @9FEaS
p-ERK®] mRNA H&Z FofulsHAl ZAAFT
STAT(Signal transducer
transcription)2 AlSHSR-AARA IR 2T S
1, 2, 3, 4 5a, 5b, 62 F/JHCt. STATE A=A
Sk AL 2EARA A2 QRERE| 25, 53
‘FT BT YR A EZIRIC] &f3f 7150] Alof
oy, A Hlzo] AFEt Fosh= STAT10] &
oA A9 shtz AFEHIAL, I rFEaS
p-STAT1 Tbd W&S fomfshA] Zarlzlch
olio] Aik= IHE ¥45EE0] TNF-o/IFN-y
% A= HaCaT ZE3/gHIZoA BE G5 At

|

i

and activator of

AE < 39 I B55EE0] HaCaT miRZFARA vl 395 At

So] BES MAPKs QWHSh Il p-ERK T

=2
4 % itk AL HofErh E4 o] AT (Ll

AT A= =2 N9 $8E & USS HolE
SHARE AA| A=A =A 7ido] Y7 ffsf F5

V.2 B

HaCaT ZFFAHAZLE TNF-e, I[FN-yZ A=514
S 4 L% E4FEEY] T I3t 89E AT
slo] okt 22 AES A9k

1 % Ee5EE2 15,625-1,000ug/m02] 5o
A A =492 HERIA] ettt

2. % E9FEES TNF-¢, [FN-yZ2 371
HaCaT ZAJANES TNF-¢, 1L-6 A7
mRNA HAZ FoJsHA AAAIZH:

3. % G525 TNF-o, IFN-y2 71
HaCaT ZI34A®29] Th2-chemokine mRNA
TAZ RO A

4. I B4FEES TNF-¢, [FN-yZ 371
HaCaT 783/ dM 229 p-ERK, p-STAT19] T

A EAS FofsHl AaAz

Q9] A7E TN EoS W, I ErFEES
HaCaT ZPE%8A1E0A  TNF-¢, 1L-6, Th2-
chemokine(TARC, MDC)Z+ MAPKs % ERK®] QlAt
3o} p-STAT19] 43 Ao =N i AFA3}

a7} 9ee Blslelh
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