hgtolu| ISR Ae3)A] A35E A135(2022 28

J Korean Med Ophthalmol Otolaryngol Dermatol 2022:35(1):1-10

PISSN 1738-6640 eISSN 2234-4020

% E455E80] RAW 264.7 gANIZ ulxe=

AxIchat
ARy

u
1)

=)

http://www.ood.or.kr
http://dx.doi.org/10.6114/jkood.2022.35.1.001

gz a

Anti-inflammatory Effects of Aster glehni Water Extracts in
LPS-stimulated RAW 264.7 Macrophages
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Abstract

Objectives : This study was conducted to confirm the anti-inflammatory effects of Aster glehni Water extracts.

Methods : In this study, MIT assay was performed to detect cell viability. To evaluate the anti-inflammatory
effects of Aster glehni Water extracts, we examined NO production in LPS-induced macrophages. Expressions of
iNOS, COX-2, ERK, p38, JNK were also investigated by using western blot assay.

Results : Aster glehni Water extracts have no cytotoxicity at 15.625-1,000ug/m{ in RAW 264.7 cells. Aster glehni
Extracts inhibited the NO production in a dose-dependent manner in RAW 264.7 cells treated with LPS.
Pretreated 250, 500, 1,000ug/m{ of Aster glehni water extracts had significantly suppressed expression levels of
iNOS, COX-2, p-ERK, p-p38, p-JNK.

Conclusions : These results suggest that Aster glehni Water extracts have anti-inflammatory effects and can be

used for various inflammatory skin diseases.
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Dulbecco’s modified Fagle's medium(DMEM), f
etal bovine serum(FBS), penicillin, and streptom
ycin Life Technologies Inc.(Grand Island, NY,
USA)oIIA -QJsto] ARESTE 3-(4,5-dimethylthiazo
1-2-y1)-2,5-diphenyltetrazolium  bromide(MTT),
NG6-(1-Iminoethy)lysin(NIL}2 Tokyo Chemical 1
ndustry Co.(Tokyo, Japan)¥} Sigma Chemical Co.
(St. Louis, MO, USA)elAl 2}z SQlsiqict. E3t Di
methyl sulfoxide(DMSO) A|9k Junsei Chemical
Co. Ltd.(Tokyo, Japan)olAl FJst3itt. iNOS, CO
X-2, ¥ B-actin YA Santa Cruz Biotechnology,
Inc.(Dallas, TX, USA)OIA FUotdoH, p-ERK, E
RK, p-p38, p38, p-JNK % JNK 13} FAl= Cell Si
gnaling Technology, Inc.(Danvers, MA, USA)°|A]
TUoto] ARSI}, Horseradish peroxidase-conj
ugated secondary antibodies= Jackson Immuno
Research laboratories, Inc.(West Grove, PA, US
Aol itk 71 99 A9k Sigma-Aldrich C
o. LLC(St. Louis, MO, USA)olA 1513tk
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3. MZE B

nReAERE FElE A ZS=] Raw 264.7 A2
= =AIEF2H(Seoul, Republic of Korea)ollAl
Hopdlop  AMg3I9Ith RAW 264.7 AEE= 10%
FBS(Gibco, Big Cabin, OK, USA)?} 1% penicillin/
streptomycin(Hyclone, Logan, UT, USA)o] EgHH
DMEM(Dulbecco’s Modified Eagle Medium) Hi%]
£ AREs19] 37C, 5% CO, 2704 vttt

4. NEZYEE =3

RAW 264.7 M|zl gt (s 5522 Alx
=32 7517 $18) MIT assays AAISIATE Raw
264.7 AIEZ 96 well plate©] 1x10°cells/mlQ] &
= seeding®}al 24417t B2t HIRE &, ofF 74| &
T I BrsEaS Al Adsleh. oA 24
AIZF 591 8kt F 3-(4, 5-Dimethylthiazol-2-yl)
-2, 5-diphenyl tetrazolium bromide(MTT) -8-4&
Agfeilon, 4A17F & A5He AASIAL dimethyl
sulfoxide(DMSO)& o]-8s19] H|<=84 formazan pr
oductS 3H5Hich Al BEE-2 Epoch® microvo
lume spectrophotometer system(BioTek Instrume
nts Inc., Winooski, VT, USA)-& o83} 540m =t
ol A Zdsioich

5. NO A4% 5%

RAW 264.7 A|ZZ 24 well platec] 1x10°cells/
n2] BEE seedingdl 24A17F 29t vt & o
2 7K =9 1% S5FEES 1ARE B3 AA
otk I &, 1ug/mie] LPSE AElato] 48417t &
o TpA] WA F vl A5 EEoilrh 1 o

£ HljoF ASHS 96 well plated] A & FF9
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o 540m FHEA NO BT Z5isick

6. Western blot £

Higfo] Bt AIZZE =510 2-3%] PBS(phosphate
buffered saline)Z A23t & Pro-prep®(iNtRON bi
otechnology Inc, 371%) 84S ARdolo] AlEZ=H
B TS S350k 2elE JdS 20-30ug &
o7 et F 8-10% gel& ol8si] W79 A
Aletal Tl G718 E REesioirt. gel=5FE Tl
< polyvinylidine fluoride(PVDF) membrane®&
ol ARl F, 2.5% skim milkZ et & &7 il
A AES PR 13 FAE ARESE] 4Tl overnig
htsl3it}. siRto] A H tween 20/tris- buffered
saline(T/TBS) & F&s] AIXSHL 24 AIE ol
oto] 2ol 2AF BEGAIFTE BRgol E¢ & T/T
BSE S420] Aldstal FBAIokS Hol A82de A
ool £ Tl ok EASIIH:

7. A LH

AdoA 4L HE ZAI= one-way analysis of
variance(ANOVA) with Dunnett’s testsS AR&5}o]
57 A28, mean+S.D.2 YERICE B4 2
I 7F 5982 p0.05 =04 GraphPad Prism
(Ver. 5% AR&sto] AAsI3ih
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Aol Hejslo] ME &g wXE ogﬁ(}‘% MTT
assay= S3 A 1 A q]
o W 2429) A 1% B8] e 52
et ZpolS YA etk Fig. 1. tq—a}/q 15.62508/
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Fig. 1. Effects of A. glehni on the Cell Viability
of RAW 264.7 Cells.

RAW 2647 cells were treated with different

concentrations of A. glehni for 24hrs, and their viability

were determined using MIT assay. The values are

represented as mean+SD(n=4) of three independent

experiments.
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LPS(ug/imL) - 1 1 1 1 1 1 1 1
NIL (uM) - - 20

A. glehni (ugimL) - - 31.2562.5 125 250 500 1000

Fig. 2. Inhibitory Effects of A. glehni on the
NO Production in LPS-stimulated RAW
264.7 Cells.

RAW 264.7 cells were pre-treated with indicated
concentrations of A. glehni for 1hr, and followed by LPS
stimulation (1yg/mf) for 48hrs. The NO production was
determined using Griess reagent. The values are
represented as mean+SD(n=6) of three independent
experiments. **p¢0.001 vs. CON group; ~ p<0.001 vs.
LPS-treated group. NIL : N6-(1-Iminoethyl)lysin, LPS :
lipopolysaccharide

2. LPSE Xt=5t RAW 264.7 HAIMIZOIA (L
B3 FARZ20| NO AARI| DJxl= 5t

LPSE @5o] f% RAW 264.7 tiAAIZAA 11
H& 995289 NO B4 Hads AR
tj23o] H|sle] LPSE A3 RAW 264.7 tHAAIE
o NO o] o8 o= F7kt3laL, 31.25, 62.
5, 125, 250, 500, 1,000ug/m =2 % S5
ZES Aot AlZoAE LPSo] 25k NO AJAdo] &=
TolEHor Ak E5] 1,000ug/mS] 1L
G4FEE sEoKE NO JAAIRl NILING- (1-imi
noethyl)-L-lysine, dihydrochloride)=t} 2Ast o
A a3 HHckFig. 2).

3. LPSZ Xt=¢et RAW 264.7 CHAIM|ZLO|A 1L

B% g+F280| INOS Eolo| 0|X|= F&

IFE E952E0] INOS 3o vjale og3ke
western blot assayE &9l 2AI¥IL 1 At 250,
500, 1,000ug/ml F=2] L% 45252 LPSOl| <
3 371 INOS T&S FJstAl Atk Fig. 3).
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Fig. 3. Inhibitory Effects of A. glehni on the
Expression of iNOS in LPS-stimulated
RAW 264.7 Cells.



RAW 264.7 cells were pre-treated with indicated
concentrations of A. glehni for 1hr, and followed by LPS
stimulation(1ug/mf) for 24hrs. The iNOS expression was
analyzed by western blot analysis. Densitometric analysis
was performed using Image] ver. 1.50i. The values are
represented as mean+SD of three independent
experiments. **p¢0.001 vs. CON group; ~ p<0.001 vs.
LPS-treated group. LPS : lipopolysaccharide

4. LPSE K=ot RAW 264.7 HAMZO0IA 1L
B% E+F520| COX-2 U3l Dxl= &

W% @5452E0] COX-2 THjd o] njaj=
P western blot assayg & RARIYTE 1 2
T} 250, 500, 1,000ug/nl F=2] 4 S553282
LPSol| 9J3f 71 COX-2 &S GolsH AAlsH3
HFig. 4).
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Fig. 4. Inhibitory Effects of A glehni on the
Expression of COX-2 in LPS-stimulated
RAW 264.7 Cells.

RAW 264.7 cells were pre-treated with indicated
concentrations of A. glehni for 1hr, and followed by LPS
stimulation(1ug/mf) for 24hrs. The COX-2 expression was
analyzed by western blot analysis. Densitometric analysis
was performed using Image] ver. 1.50i. The values are
represented as mean+SD of three independent
experiments. *"p¢0.001 vs. CON group; ~ p<0.001 vs.
LPS-treated group. LPS : lipopolysaccharide
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5. LPSZ Xt=F8t RAW 264.7 CHAMZOIA (L

H% E+F=20| p-ERK 3l DXz 3

% E4525°] p-ERK ¥dd| v|X= FFS
western blot assays Bl FARIEL:. 1 A3} 250,
500, 1,000ug/ml &= IHH% B45EE2 p-ERK
o] IdS FolokA At oH, E3] 1,000ug/nl &
9] % g2 LPSE ASsl] At 22
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Fig. b. Inhibitory Effects of A glehn/ on the
ERK Phosphorylation in LPS-stimulated
RAW 264.7 Cells.

RAW 264.7 cells were pre-treated with indicated
concentrations of A. glehni for 1hr, and followed by LPS
stimulation(lyg/m) for 30min. The p-ERK expressions
were analyzed by western blot. Densitometric analysis
was performed using Image] ver. 1.50i. The values are
represented as mean+SD of three independent
experiments. **p<0.001 vs. CON group; ~ p<0.001 vs.
LPS-treated group. LPS : lipopolysaccharide, ERK :
extracellular-signal-regulated kinase
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6. LPS= X}=9t RAW 264.7 CHAMZO|A (L
A% 245520 pp38 Lol OXl= B

% B545220] p-p38 Udo A= ¥F
western blot assays 5of ZARIGAH:. 1 A3} 250,
500, 1,000ug/ml &= M4 E4FEE2 p-p38Y
S Hr o2 o Ao, 5] 1,000/
nl F=O] INFH E5FEE LPSE AN o
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Fig. 6. Inhibitory Effects of A. glehni on the
p38 Phosphorylation in LPS-stimulated
RAW 264.7 Cells.

RAW 264.7 cells were pre-treated with indicated
concentrations of A. glehni for 1hr, and followed by LPS
stimulation(lyg/m{) for 30min. The p-p38 protein
expressions were analyzed by western blot. Densitometric
analysis was performed using Image] ver. 1.50i. The
values are represented as mean * SD of three
independent experiments. **p<0.001 vs. CON group;
"p<0.001 vs. LPS-treated group. LPS : lipopolysaccharide

7. LPSE Xt=9 RAW 264.7 CHAIMZO[A] 1L
B% E43E20( p-INK Usi)| OjR= et

+ Aol IIEE EeaEE0] p-NK EE 1]

]“ 93RS western blot assays Sof ZARIALT

1 A3} 250, 500, 1,000ug/ml 5= IIF%H 552

=2 LPSE 371 p-]NK T2 seoEHoile
BAE efsHAl AT Fig. 7).
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Fig. 7. Inhibitory Effects of A glehni on the
JNK  Phosphorylation in LPS-stimulated
RAW 264.7 Cells.

RAW 264.7 cells were pre-treated with indicated
concentrations of A. glehni for 1hr, and followed by LPS
stimulation(lyg/mf) for 30min. The p-JNK protein
expressions were analyzed by western blot. Densitometric
analysis was performed using Image] ver. 1.50i. The
values are represented as mean+SD of three independent
experiments. **p<0.001 vs. CON group; ~ p<0.001 vs.
LPS-treated group. LPS : lipopolysaccharide
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B4Q1 SR H (Lol it o] <FefEky A
T7F Ul Sint (4 whsilat et iolE 5
< Egekal Qlof iks W 39 BAkE 7L Qe
o, oo A A a3t FEHRRE, 2%
4 5 Ut J50] A7E B9 dEHEP .

StojebA o R 4 k7t rEotal ioto] e
It o]l Sol7t 81, ik, b 2 PuloleAzkE
< St} ES) R SR =T YolAgjokt 9
7FEt 2ol ol -Reluit A8 (in vitroyE B
O Influenza virus(CFAlo} A TLpHLl FhESE
58-3tR)oll oA AARE{in virro)o] Tl ¥e
AP, L] B9 2ol Tsjod, 20100] AlEE
AFollA] LPSZ S5 RAW 264.7 SHAA|E|A] NO
/g A5l 9 iNOS ' AAE Boto] At 4 g
Alin vitro) Z& k= Ao| F= Y.

olo] A&}= IHAS FFFEclo] AX ANES
ooz [PSE - RAW 264.7 ThAAIEOA
NO, iNOS, COX-29 4 ¥ ERK, p38, JNK
activation®] PRz GOl thste] A1, F2
ojet 27E Aqdch

ASEESS A8k HA e Qaf) Uojuk= U

I3 SRt GFHEgo] HEskd WYRS
o

A9} 7dto] olofA|aL ek,

LPSE 1% S/97t9] Alelato] Efol: sds
A ANES LS, MRS A=ote] o
Rt A&Hi7HA cytokineSQ] BH|S £A5}0] LPSE
A=5E RAW 264.7 Al FAF 28 A7E 9et
in vitro A¥Rda s2xlo] Qrye!?, oo B g
£ % S5EEY P95 1E Bk 96,
LPSZ A=53F RAW 264.7 tiAAEollA] NO, iNOS,
COX-2, p-ERK, p-JNK, p-p38 59 9% i/iEd
AAENE Aolih

243t kO] NOE B, 444, W9zd 5

15 9 290 ¢ L E45EE0] RAW 264.7 TR vl @5 At

o] FAHQ IS AR gk NO A AT
39 g ABE A, 1955 B5FEE] A
2= LPSE A= dieHzolA NO A9 371
o ABI¥ET, ol IE FesEEC]
Tt BTG-S AT & Y 73S AT
HFig. 2).

INOSE NO FAHFAR, tiAA|E9] A=Fo= Ql5]
AAEl0] L-arginine& NOE FHAJsk= 28-S E3lo]
FZHSS Yor|A Heg®?, s SFFEES
LPSol| oJsff Z71 iNOS &S fr2JsiA AAskAtt
(Fig. 3).

COX-2&= ARl dAS7hEZ=, arachidonic
acide FZM7/HEZQl prostaglandin F,2 HZAIZ]
P9, wheba COX-2 WS AR g5uks &
T AN 5 S A0E AREH, 195 9552
B2 COX-29 e Bk oEHoz syt
(Fig. 4).

MAPKE ERK, JNK, p38 MAPK A 7HA|2 &5
o, A29] QRATE Almutolla AEsizi] Hdst
of, tlEAQ] AleAg A7t BP9, ERK, INK, p38S
Qslo] ofsto] LAJSE H=dT ), 9 AY AWES
HORE wl LA F45EE2 thAAElA ERK,
JNK, p389] QKIsts Adletlil(Fig. 5-7), ol= &
A IIF 952522 NO ¥ COX-2 oA E43k=
Feido] Qltt. whekA B A= |LEE E45EE0]
MAPK AledgS Aol Fest A5 vhe-g A
T 5 U2 ARSI
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